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TRANSVERSALITY OF THE GRAVITON SELF-ENERGY

Supervisor: Professor Abdus Salam

ABSTRACT

It is indicated in this work the relevance of the 
transversality of the graviton self-energy in quantum 
gravity. From the general results it is evident that a 
connexion does exist between the symmetry of the metric 
indices and the transversality of the graviton self-energy.

It is difficult to ignore the importance of the 
computer programs for symbolic evaluation of algebraic 
expressions, in quantum gravity. In this way, it is also 
incorporated in this work the details of the algebraic
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manipulation, which permit the reader to walk the steps that 
lead to the above conclusions.



INTRODUCTION
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INTRODUCTION

In 1973# two independent articles presented the first 
determinations of the one-loop graviton contribution to the 
graviton self-energy, by using the path integral formalism 
to quantize the gravitational Einstein Lagrangian /l,2/.

The basic cVracteristics of these reports are: the 
graviton field is defined as a small perturbation using a 
tensor density of weight +1 , a Lorentz covariant gauge 
breaking term is used, the gauge parameter is fixed in 
such a way to give the graviton propagator in its simplest 
form, finally, all the algebraic manipulation was performed 
by hand. Their conclusions make it clear that the second 
order graviton contribution to the graviton self-energy, 
obtained, is not transverse. However, each group explain 
its results in its own way: According to Capper et al. the 
Slavnov-Ward identities relate the two-point graviton 
Green’s function to the graviton fictitious particles 
vertex/3/ spoiling the transversality. On the other hand. 
Brown explains the lack of transversality appealing to some 
kind of tadpole graphs that were not included in his 
computation/2/. As it can be seen v does not exist any 
logical link between the two hypothesis suggested.
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Essentially, those calculations demonstrate that 
gravitation, regarded as a self—interacting massless spin—2 
field theory/4-17/ gives rise to a calculable perturbation 
expansion.

Apparently, the choice of a specific gauge parameter, with 
the purpose of simplifying the calculation, is not 
compatible with the transversality of the graviton 
self-energy. But it might be thought that if a general 
gauge parameter were used, then it ought to be possible to 
find a value for this parameter in which the two-point 
Green’s function could be made transverse. This motivated a 
new calculation of the graviton contribution to the graviton 
self-energy/18/. As the complexity increased considerably 
all the algebra was worked out in the computer employing 
SCHOONSCHXP, a program written by Veltman to deal with the 
symbolic evaluation of algebraic expressions/19/i in all 
successive calculations extensive use of this computer 
program will be made. It is found to be impossible to 
adjust the general gauge parameter such that the graviton 
contribution to the graviton self-energy could be 
transverse.

Believing seriously that the presence of the fictitious 
particles in the quantum field theory of gravity prevent the
transversality of the graviton self-energy a new attempt
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was made using a two parameter Lorentz covariant gauge 
breaking expression/20/. It was expected that a judicious 
choice of the gauge parameters could finally solve the 
problem of the transversality of the graviton self-energy. 
Playing with two parameters it is easy to fix the 
transversality of the graviton self-energy to order
but, for the same values of the gauge parsuneters, this
success cannot. certainly, be extended "t° the total
graviton propagator/21/.

So, at this point, it is necessary to accept that the list 
of Lorentz covariant gauge breaking terms has been exhausted 
leading to the conclusion that a Lorentz covariant gauge 
breaking term does not allow a transverse expression the 
graviton self-energy/21/.

Another effort was made, by Capper et al., employing a 
non-covariant gauge breaking term, the social gauge/2 2-30/', 
which reaffit'mjs their general idea that, in quantum gravity, 
the lowest order, irreducible two-point graviton Green’s 
function could not be transverse/21,31/.

The implication of those results in the elimination of the 
infinities, in quantum gravity, is crucial. It excludes the 
general covariant objects as counterterms for pure quantum 
gravity in a flat-spacetime expansion approach/21,32,33/^ 
Although they can be realized in the framework of the
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background-field approach/3^, 35/•

It is the aim of this work to introduce the suggestion 
that, in what regards the transversality of the graviton 
contribution to the graviton self-energy and consequently 
the nature of the counterterms for pure quantum gravity , 
flat space-time expansion, the conclusions outlined in 
Refs.3 t 1 8 ,2 0 , 2 1 , 3 1 . 3 2 ,  may not be c o r r e c t / 3 6 - 3 9 / .  

Ac tually, those negative results are based on the
complexity of the algebraic manipulation in quantum gravity, 
a misunderstanding of the Slavnov-Ward identities and the 
inadequate treatment of the integrals

6 %  Kt fo 1^3 J d - p,) . or similar, many times confused 
with the massless scalar tadpoles which have the same 
integrand/A-O, U l / f but are associated to topologically 
different graphs/42/. Definitely, there is neither, any 
physical argument or heuristic demonstration preventing the 
realization of generally covariant counterterms in quantum 
gravity, flat-spacetime expansion.

The Einstein Lagrangian, as it is well known, is generally 
covariant, or in the language of the particle physicist, is 
gauge invariant; general covariance being the analogue of 
gauge invariance. All these facts suggest the possibility of 
general covariant counterterms.

It follows that the study of the transversality of the
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graviton Green’s function cannot rel^ oq the adjustment of 
gauge parameters but should be expressed unequivocally 
through a complete review of the subject in order to 
continue with a constructively unifying treatment of gravity
as a theory of elementary particles.



CHAPTER I
THE STUDY OF THE TRANSVERSALITY OF THE TOTAL GRAVITON

PROPAGATOR
IN THE LANDAU GAUGE
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1.0 Introduction

During the last twenty years the covariant approach to
quantum gravity - flat spacetime expansion - has been
applied several times in an attempt to understand the 
structure of the counter terms required for the graviton 
loops/1,2,18,20,21,30,39,43/. Essentially, these
calculations demonstrate the possibilities for regularizing 
the lowest order contributions for the two-point graviton 
Green’s function - a single graviton and fictitious loops - 
by employing the method of dimensional
regularization/64-68/. But also a conclusion was forwarded 
according to which the counter terms required to cancel the 
one-loop infinities in pure quantum gravity cannot be made 
from the generally covariant objects R- R
and H.v.af fT*13 _j working with the flat spacetime
expansion method, in the presence of Lorentz covariant gauge 
breaking expressions; where general covariance is the 
gravitational analog of gauge invariance. The reason for 
these results being the dependence of the one-loop 
radia tive corrections to the graviton Green’s function on 
the gauge parameter and the impossibility of
choosing °C such that transversal Green's function 
occurs/1,2,18,20,21/.

Unfortunatel y the conclusions quoted above rely on a
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misunderstanding of the Slavnov-Ward identities and is in 
striking contradiction with the results obtained for pure 
gravity in the background field formalism/3^,35/.

In the absence of a convincing physical argument to 
explain such disagreement it is worth investigating the 
subject further. In principle, the general covariance of 
the Einstein gravitational Lagrangian suggests gauge
invariant counter terms and it is shown below that a
consistent treatment of the problem confirms this

eexpectation.

1.1 Notation

The starting point of this article is a general
description of an off shell calculation of the divergent 
one-loop graviton contribution to the graviton self-energy, 
in the context of the covariant quantization method, by 
using Lorentz covariant gauge breaking terms, and working 
with two distinct parametrizations for the graviton field, 
refer red to as {1} and <2>. These results will serve to check 
the conclusions extracted from the gravitational
Slavnov-Ward identities. A brief explanation of the
notation used follows.
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{1}
KV -

h - e

j a/ fc/n,,s AV

_ z<s?X)£7?i*: 1.1.1

is Goldberg’s version of the Einstein Lagrangian extended 
to n dimensions/l,6l/, where
by

««/
:

Mv
(-&)*■ £ MV

9  MV ^^ ____ and are defined

,2 (‘Sl^ c^HV__. Here,&L

is the metric tensor, =
r . u  ■ s ?  In the system of units

dei1 ___ and
^  = c =

the relation between the gravitational coupling
constant and the Newton constant JL  i .  j £  .  « * _ .

HV

I .  1 .2

is the definition of the gravitational field, here called 
r and

I. 1.3

is the gauge breaking term.

Alternatively it is possible in a different
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parametrization to set

<2} x. = ^  V-g R
Ky

to define the graviton field by

I. 1. IX

Sfan/  -t* K  l l H-v

I .  1 .5

and to choose a deDonder-type gauge breaking term, i.e.,

<2) £ b j —
•Z°c

Z

I. 1. 6

The classical gravitational Lagrangian written as in 
Eq(I.1.1), differs from the more familiar Einstein-Hilbert 
form E q ( I . 1 . 4 )  by a surface term, and the only purpose of 
computing the graviton contribution to the graviton 
self-energy using both expressions is to control the

accuracy of the results.
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1.2 The One-loop Contribution And The Slavnov-Ward Identities

The determination of the graviton propagator, 
A x X p V j>) in a momentum space of n dimensions, n=2.W> is
considerably simplified making use of the relation/35/:

A . £ ‘'xp,,5’<r(f>) = - %

I .  2 . 1

The unit matrix is given by:

I .  2 . 2

The factor ^  \;p\ PtTTp) . in the Eq(I.2.1), represents the 
part of Einstein*s Lagrangian quadratic in the graviton 
field, plus a gauge breaking term, . after the 
appropriate indices symmetrization(Appendixes I and II). 
Following this procedure the bare graviton propagators are 
obtained in both cases; for general :

{1> [ S A A ' S p p 1 4  § A f i ’ f y p

H-°cO S y  p ' J  -{-
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+
( i -t* ô )

(?*)-
S a p  f  a- f  + § x ,i3'pA p p ]

+  -( 1 *  Z ,y   ̂ ■ §A ’ A pppp1 -t S p p 'p A  ( V
J f f O *  L

+ §AP’Pa’ Pp +  §A‘pfA Pp‘ I. 2.3

<2} A^^^’p'cp) = _L -^S aa'Spp1 + Sap'Sa'p

uj -

0+-2"*) [ SavPpPp’ + Spp'pApV
2 Cp-1)A L

■+ S ^ p ’ pA’ f c  +  ^ A ' P P a PP

factors of JL and

I .  2 .  ft

are neglected in this work.

For ' / z the simplest form of the bare graviton
propagator is recovered:



U

{1> Â pjVp'tp) = -J—  (Sxx ̂pp' .+ Ŝ p

-  § A p S x p l )

I .  2 .  5

{2> A^X'p'Cpi r _L_ CSxxSpp,+ Sxp'Svp

Ul- l
§ap Sx'p1)

1 . 2 . 6

A simple pole l/Tn-21 is always present in the Feynman 
rules for the gravitational field, indicating that the 
Einstein-Hilbert Lagrangian is meaningless in 2-dimensions, 
w=l reducing to a total divergence/1,35/. The appearance of
the pole in the free graviton propagator or in the graviton
vertices depends on the choice of A HVor
respectively, for the graviton field definition.

The derivation of the three-graviton vertex function and 
the fictitious particles Feynman rules follows 
immediately(Appendixes III and IV). Then one is faced with 
the task of multiplying appropriately propagators and 
vertices, with subsequent evaluation of the corresponding 
integrals in order to obtain the divergent one-loop graviton 
contribution to the graviton self-energy(Appendix V).
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Once the one-particle irreducible amputated gravitational

The s. stands for connected.

Proceeding further the generalized Slavnov-Ward identities 
are investigated for the quantized gravitational field by 
using functional techniques; from *t Hooft*s technique 
/1,2,62/ the results are:

Green*s function is obtained, referre^
the connected one can be immediately built:

<°IT (  fy/yuv'C*) r - S y y  S cx-y )

I .  2 . 8

0 ( 5 * 0

I. 2.9
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{ i > o

I .  2 . 1 0

T— £
{2> pnpj> H f<v;^cp) -  pvp/iT

4 - 4 -  PVP0' p H ' S s  c?> = °
I .  2 . 1 1

These identities are independent of the way in which the 
Lorentz covariant gauge breaking terms are chosen* Tf for 
example, Eq(I.2.7) were replaced by an expression like 

-Ty) ' for an arbitrary Eq(I.2.8) and
Eq(I.2.10) would still hold. This arbitrariness, in some 
sense, obscures the behaviour of the purely longitudinal 
part of the graviton propagator^ however, if someone is 
particularly interested in understanding the problem of 
transversality in quantum gravity by following the analogy 
with the Q.E.D. theory, in which case the longitudinal part 
of the photon propagator doesn’t suffer radia tive 
corrections^ instead of the method suggested by ft Hooft, 
it is advisable to use the prescription outlined by Slavnov 
to derive Ward identities for the gauge theories/3.63/-

Doing so, one has:
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^ < ° | T ( f r , * O ^ > ) | 0> -  < O lT (^ o r^ c^ y;  ̂j0v,

{2> - ~ - [ < ° | T ( ^ « ^ ^ x ^ l o >  -  -L <o|T(Ki»tfcx)8AK/4MCvj;io^

- <o|T( B f 0'\c x ,y ) ) lo ^  ) C j i = 0

I . 2 . 1 3

It is clear looking at the right hand side of Eq(I.2.12) 
and Eq(I.2.13)t that the longitudinal and transversal parts 
of the graviton propagator are equally interacting and 
suffer radia tive corrections. And now, exploiting the
freedom of the gauge independence of the S-matrix it is 
possible to fix the gauge parameter °( . in such a way that
the longitudinal contribution in the loop will drop. So, 
multiplying the above expressions, on both sides, by -- 3 L

o (— >  Oand taking the limit as ., one obtains:

<i} < o IT (c W <*) 9/jj/u}.<y))l0^  -  0

i . z . m
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{2} <o!T(hj>»'c*>'o t̂i/0>c,))lo.>- 4 -  <olTChj.tr'<’-)3>^/t(y))|o)> -  0

X.2.15

which in momentum space takes the form:

—  c ^
<i} " (jy.,5^ cpi = o

I. 2.16

_ l_ t X
l( 0

I. 2.17

The Slavnov-Ward identities, presented in this way, for 
both parametrizations, establish that the total graviton
propagator is transverse   and the Landau gauge_____la
_essentiai/52/ in o rd e r  to___e l im in a te ____th e ___u n d e s ira b le

longitudinal contribution _to the graviton self-energy.

All the above relations were derived analytically and 
later verified up to second order in the coupling constant 
by employing SCHOONSCHIP/19/. In fact, extensive use of this 
computer program for symbolic evaluation of algebraic 
expressions was required at each step of the calculation,
from the derivation of the graviton Feynman rules until the
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explicit confirmation of the gauge invariance through the 
Slavnov-Ward identities(Appendixes I, II, III, IV, V).



CHAPTER II
TRANSVERSALITY, GAUSS-BONNET IDENTITY AND SELF-INTERACTING

GRAVITY IN THE ABSENCE OF MATTER
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2.0 Introduction

The central core of this thesis deals with computer 
algebra/19,44f45/» the motivation coming from the covariant 
diagrammatic approach to quantum gravity. The Feynman rules 
for the quantized gravitational field should be taken as the 
starting point, and Unnecessary to say, as the building 
blocks of this work.

The initial impulse toward a covariant quantization of the
gravitational field was made by Gupta, in 1952/46/. He,
successfully, applied the analogy of the Fermi method to
quantize the electromagnetic field, in order to overcome the
singularity of the free part of the gravitational
Lagrangian. The procedure invented by Fermi consists in

,/ tr ruvadding to the Maxwell Lagrangian, "* rHv '______ , the term
/Z[<yMn / /zj.7/. when applied to the gravitational case the 

result is a non-singular kinetic matrix, which could be 
inverted to give the Lorentz covariant graviton propagator. 
The Gupta quantization method can be used to compute 
amplitudes at the tree level/48/.

The next contribution came from Feynman, in 1963/6,49/. He 
discovered that the Application of the Fermi quantization 
scheme to non-abelian theories like Yang-Mills and 
gravitation, generates the propagation of non-gauge modes, 
leading to the violation of unitarity in the S-matrix. The
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unitarity can be recovered by subtracting these unwanted 
gauge-effects. The trick consists in introducing the so 
called fictitious particles, which, propagating around 
closed loops never appear in the external legs. Then, to 
every closed loop diagram, it must be subtracted the 
corresponding fictitious particle loop. These fictitious 
particles, many times also called ghost particles, are 
scalars in the Yang-Mills case and vectors in the case of 
gravitation.

In his own way, Feynman mapped out the path to avoid the 
difficulties which he had pointed out, dealing with one loop 
diagrams. The solution for arbitrary diagrams was found, 
independently, by DeWitt and Faddeev and Popov, in 
1967/50-53/. The use of function integral techniques 
provides an elegant mathematical framework to describe their 
works, and to treat the covariant perturbation theory of 
gauges fields/52-54,69-75/.

2.1 Einstein Gravitational Action

In the theory of General Relativity, the classical 
gravitation, in empty spacetime, is described by the
action/55-58/:
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5 = W * 1*' ^ R II.1.1

The Ricci scalar curvature, R, is constructed out of the 
metric tensor __̂ nv and its derivatives by means of the 
substitutions:

R _ Q
-  <5 ixp-v II.1.2

R p  -
-̂ .p? p«* nf P°^PJ<m v + l p j > l v r — i ft v » yj

3 X r

II.1.3

K V — > gTc 3 r <

3 X V 3 X H dX*
Where . <̂ r cleT̂ cLav and dMvA  is defined by

II.1.H

. In
the system of units j~\ ~ C ~ 1 K~̂ ~ G Here G is the

Newton’s constant.

It is evident from the above expressions that the Ricci 
scalar curvature, includes second derivative and first 
derivative terms of the metric tensor, which occur
linearly and quadratically respectively. This
consideration turns out to be fundamental for the analysis 
of the divergences of the Feynman diagrams in quantum

gravity.
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The classical action for Einstein’s gravitation, 
Eq.(1.1.1) is invariant under the general tensorial 
transformation law.

r  ■? X? ( • )
? X ' H 9X',\V J

II.1.5

which determines a variation at the spacetime

Under the infinitesimal coordinate transformation

» V II.1.6

it is a relatively easy task to write down the Eq.(II.1.5) 
explicitly. It reads:

/ t v W  =  CO -  .9  f  W ^  ?— 1
a x v s x *

_  f  °t*) *3 ̂ )U</ ̂

As the general coordinate transformation, in General 
Relativity, corresponds to the gauge invariance in Particle 

Physics/78,79/f the Eq.(II.1.7) will be referred as the



2U

gravitational gauge transformation, and the , as the
four infinitesimal gravitational gauge parameters.

The flat spacetime expansion approach to quantum gravity 
can be switched on by linearizing the metric tensor 
about a Minkowskian background. To this end, the graviton 
field, \)mv . is defined as follows:

~  p̂-v + K Hnv II. 1.8

The indices are now raised and lowered with fyiv . the 
Minkowski metric.

After this decomposition the gravitational action can be 
written as an infinite power series of

Si r  «S0 •+■ II.1.9

The subscripts 0,1,... denotes the bilinear, 
trilinear,... terms in the graviton field respectively.

This modified gravitational action is treated as 
representing a self-interacting theory of the spin-2 field 
A/LVL, in the Minkowski spacetime, such that geometrical 
considerations will be of secondary importance/33/.
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Similarly. the gauge transformation, defined by
Eq(II.1.7)» can now be rewritten using the definition of the 
gravitational field contained in Eq(II.1.8)s

2.2 The Gauge Fixing Term

In the General Relativity Theory the freedom of coordinate 
transformations, which, as can be seen in Eq(II.1.7)» 
includes four arbitrary functions, doesn’t permit a unique 
determination of the metric tensor . from the Einstein
field equations, (here, must be imposed on the metric tensor 
four additional constraints usually known as the coordinate 
conditions. These conditions specify the coordinate system 
in which should be solved/58/.

An analogous problem arises in electrodynamics, where the 
invariance of the Maxwell equations under a gauge

II.1.10

transformation w i t h  A  b e i n g  an

arbitrary scalar function, makes it impossible to obtain a
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unique solution for the radiation field, without fixing the 
gauge

A practical example of coordinate condition is the 
expression

3 v §

II.2. 1

It is not generally covariant, and can be used to break 
the general covariance of the Einstein action. As a matter 
of fact, the above expression is the well known deDonder 
coordinate condition, which determines a harmonic coordinate 
system.

For the quantization of the gravitational field, the first 
attempt to invert the quadratic form, -So . Eq(II.1.9), in 
order to derive the graviton propagator; shows that it is 
degenerate , as an immediate consequence of the invariance 
of the Einstein action with respect to the gravitational 
gauge transformation. Being purely transverse it is 
singular and clearly non-invertible.

The example of QED - Fermi Method - suggests the 
introduction of longitudinal components, which must be 
non-gauge invariant in order to break the gauge invariance 
of the classical action:
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jl6 _1_ ct II.2.2
Zo(

is a function of the gauge field and its first
derivative ; while __£L_, is the general gauge parameter.

This important technical device which is fundamental to 
obtain a covariant propagator is the gauge breaking term.

As far as the physical content of the theory is concerned, 
the gauge invariance of the S-matrix elements guarantees 
that there will be many different , but physically 
equivalent gauge conditions.

For convenience, a Lorentz covariant gauge breaking 
expression is used in the present work:

II.2.3

where,

II.2.a

2.3 The Ghost Term
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The introduction of the gauge fixing terms, invariably, 
leads to a longitudinal part in the gauge field propagator, 
whose, behaviour is different according with the nature of 
the gauge group. Namely, if the gauge group is abelian the 
longitudinal part of the propagator, automatically, does not 
suffer radia^tive corrections. However, in the case of 
non-abelian gauge groups, the naive calculation of 
closed-loops diagrams receives a longitudinal contribution, 
leading to the violation of the Slavnov-Ward identities and 
non-unitarity of the scattering matrix/6, Zi9-53/.

Carrying two symmetric Lorentz indices, the graviton

non-uniqueness of the gauge invariance indicates that not 
all degrees of freedom are independent. Of course, only two 
are independent and must be quantized.

contribution in the closed-loop diagrams is equivalent to 
the elimination of the eight unphysical degrees of freedom.

In some sense, the gauge condition carries with it a 
complex vector field that must be taken into account in 
order to recover unitarity at the quantum level.

The solution of this problem initially offered by Feynman, 

was later generalized by DeWitt and Faddeev and Popov. In

field has ten degrees of freedom. However, the

In this way, the elimination of the longitudinal
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what concerns the present calculation all that is necessary
is the inclusion of an extra term

■ #
xcarrying two complex anti-commuting vector fields, and

7 C f_  usually called ’’fictitious particles” or
&"Paddeev-Popov ghost” . The ghost Lagrangian, *0G

defined in the following way:
is

Lr-_ W u
'  S  ‘ A . „  1 1 . 3 . 1

In this equation A  oi are the four infinitesimal
gravitational gauge parameters.

Working out the above expression one finds:

4- 0j3 kjnv Qf* + Qp bjuy —

— 3̂ ohQjh
II.3.2

2. ll The Feynman Rules
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As remarked in the earlier sections, in the covariant 
quantization of the gravitational field, the classical 
generally covariant action is replaced by a non-generally 
covariant one. This quantum action yields Feynman rules 
describing a unitary and causal theory.

fcft! \f-g R. ^  (cU ( ^ i s  + )
icz ' ^  i c -

i i . a .  1

Armed with this quantum action the first step toward the 
determination of the graviton self-energy consists in the 
correct derivation of the Feynman rules. In the case of 
gravity, it is very important to pay attention to a 
particular kind of symmetry of the theory: The graviton 
field is described by a symmetric second rank tensor. This 
symmetry must be made manifest in the graviton Feynman 
rules. For the connected Green's function it is enough to 
have only the graviton propagator symmetric in the Lorentz 
indices. However, for the amputated, one particle 
irreducible Green's function, either, the graviton 
propagator and vertices have to exhibit the indices 
symmetry.

The description of the gravitational 
way comes out to be the source of one of 
when performing explicit computation^

gauge field in that 
major problems
problem that
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becomes evident from the very begining of the derivation of 
the graviton Feynman rules. The amount of terms to be taken 
into consideration is so large that it becomes almost 
prohibitive their manipulation by hand, and certainly a 
misuse of the human energy considering that it is dust a 
mechanical work; something, that can be done by a computer, 
if programed to do so , with an infinitely high speed and 
accuracy, compared with the human standards.

In fact, the graviton Feynman rules been derived by 
computer( Appendixes I to XV). The SCHOONSCHXP program for 
symbolic evaluation of algebraic expression - SCHOONSCHIP 
Version January 1, 1977 - has been adopted to perform the 
whole algebra of the present work, in a CDC CYBER 170/720 
Computer.

The determination of the graviton propagators has already 
been outlined in the Chapter l(see also Appendixes I and 
II).

The expressions for the bare graviton vertices can be 
obtained in a straightforward manner by repeated functional 
differentiation of the term _^l_, in the linearized 
Einstein’s action, Eq(II.1.9).

In coordinate space the nth. order bare vertex
function is given by;
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r
J« £*(h)

II.4.2

Where use is made of the relations:

S kcf'p't’O
II.4.3

and

*2

II.4.4

Consequently the three-graviton vertex function in 
momentum space is immediate. In this case it is employed

vertex must not only be symmetric in each index pair, but 
must also remain unchanged under arbitrary permutations of 
the momentum-index triplets.

It was found that 78(Goldberg*s parametrization) and 
495(Einstein *s parametrization) separate terms are required 
in the complete expressions of the three graviton vertex 
function to incorporate all the symmetries of the graviton 
field(Appendixes III and IV).

In addition to the free graviton propagator and the

the momentum index combinations The
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graviton vertex functions , the Feynman propagator for the 
fictitious particles and the graviton-fictitious-particles 
vertex are needed for the calculation of the radia tive 
corrections . In momentum space they read, re apectively:

G°fp(p) _ i _ _ S*lQ
W f*  fpVu)

II.U .5

+  p3*p3 § j ( h§ a ^  + p3X pi ( y +* pi p p3 ( fS < r )  \  + piH  pi ( f  -  

^  Pi A Pj Cf Bcr)/j -  p /^  P3 A Sj t  -  f i A p/H  )  I I #  6

In the above graviton-ghost-ghost vertex, the 
momentum-index combinations are Dj a. Q1 . ^  and . .
The symraetrization of the graviton index pair, ^f ĵ } • has 
been included.

Now the Feynman rules are complete, and it is possible to 
proceed consistently to the construction of the one-loop 
graviton contribution to the graviton self-energy.

2.5 The Transversality Of The Graviton Self-Energy



The s e cond order c o n t r ibution to the two-point, one

particle irreducible, amputated, graviton Green’s function, 
coming from a single graviton plus fictitious loops, is a 
four index object which by symmetry and Lorentz covariance 
has the tensorial form(Appendix VI)

. H <*p,«yc(9) =  { frpp p v f y X c p )  +  (j>)

- + (  S ( p 3)*  ~ i j l  ( f >)

-+ (§«p p * 'p p< -+• Sx'p’jbfpj pz T t ,,c p )

• ■+ ( S&v’pppp1 +  §pp’ P«C p c?’ +  § tfp'fol’pp

4  § * ’ j3 por pp'J pA Ts< (f)J KZ XX. 5 . 1

To proceed further the gravitational Slavnov-Ward 
identities were obtained following the prescription outlined 
by Slavnov. Subjected to the choice of the Lorentz covariant

gauge breaking term.



35

•2*
( £ U ‘ )M V

II.5 . 2

they read,

g ' j H i W

1 S ' Z  \ —

(y#vfy) DoC*-)1) ( §^>.3v •+- §vX <̂k) II.5.3

This represents a compact expression of the identities, 
written in terms of the variational derivatives of the

bo t* ;generating functional %  ( W j  3 ^ ^ )  . 
the massless scalar propagator.

where is

By taking the functional derivative with respect to the
in the limit as ~ ^  &  givessource term.

the identity for the two point Green’s function. Its final 
result will take on a simpler form in momentum space:

oi

__ c
[ p/4 ll pyj gcr ( p)

II.5.ft
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In the above expression the superscript C. stands for
connected, and H v ______ . is obtained from Eq(II.5.1)
by attaching the graviton propagator Aofpj x'p'(p) _ to it-s
external legs:

 ̂c ^
II = A^ocpcp) V p ’cp) Atf'p1, II. 5.5

The general content of these gravitational Slavnov-Ward
identities is that the longitudinal__part of the graviton
propagator does not suffer radia^tive corrections. Indeed, 
the right hand side of the Eq(II.5»4) comes from the bare 
graviton propagator:

Ax^xp'cp) =• -^-(Saa1 Sp/31 + S^p'S^p -

_ / pA pA. §pp> + ppppi S> y

-+ pA pp'^-^' P -t- P V p P  SAp'j II.5.7

As a natural consequence the one-loop contribution to the 
one-particle irreducible amputated, two-point, graviton
Green's function Eq(II.5.1), is purely transverse.
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Contrary to the general belief/40-4l/, even in the context 
of the dimensional regularization scheme, the appr>ODI>^ate
inclusion of the___ integral Q ^ ^  fa f 1  ̂̂  la
essential. in order to have Green’s functions consistent 
with the gravitational Slavnov-Ward identities/36,42/.

2.6 Meaning of Finiteness in Pure Quantum Gravity

Once the above steps have been accomplished it is possible
d\uer^>en{'

to say that, definitely, theVbne-loop graviton contribution 
to the graviton self-energy is part of a generally covariant 
object who.se. most general form is:

+ k c«)
LThe determination of the Coefficients ** -----  and

£ r e q u i r e s  the outcome of the one—loop calculation. Then, 
Eq(II.6.1) was linearized, by using the definition of the 
graviton field adopted along this work,

II.6.2

and Fourier 
compared with

transformed.
__ ' d W

When the result obtained is 
which, was computed by using
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the covariant quantization approach, for the gauge parameter 
^  ~ i it is verified that i*\ j-L n ■k'frC.

Par+ of the two-point, one-particle irreducible 
graviton Green1s function is contained in the 
covariant object, essentially built up from the 
products of the Riemann tensors.

amputated
generally
bilinear

The Gauss-Bonnet identity in four diraensions/76,77/ states 
that for any field

jji - 1 it„, r  + f u P °
But, on the mass-shell the external _ * 1 _ satisfies the

classical Einstein field equations, in the vacuum.
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- II.6. 7

This means that r\jiRiiV- R wv
and vanish.

On the other hand, the Eq(II.6.6) implies that also
vanishes.

d w/e^en 1"
At this point a natural conclusion arises: The Kne-loop

graviton c o n t r ib u t io n__ tsz__the__two-point graviton Green *s
function is identically zero.

c^W

*]3 , o =  O II.6. -S'
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CONCLUSIONS

Initially, the study of the gravitational Slavnov-Ward 
identities shows that the total graviton propagator is
transversal in the Landau gauge « An, off shell,
explicit computation of the one-loop graviton contribution 
to the graviton self-energy confirms this result for order

- -K *  ....

The concrete calculation of the lowest order graviton 
contribution to the graviton self-energy makes it clear that 
the computation of any higher order process to the
gravitational S-matrix is a very difficult enterprise. The 
limitation of the algebraic computing programs is dramatic, 
establishing a serious constraint on how far it is possible 
to go with the Feynman diagrammatic techniques in quantum 
gravity/85/.

Here, it is present a typical situation where the use of 
the brute force is senseless and probably only the 
remarkable power of general covariance can be invoked, in 
order to overcome this apparently unsurmountable obstacle.

More then ten years ago, the principle of general 
coordinate transformation, in connexion with the background



field formalism, had been employed by ’t Hooft and Veltman, 
to claim that in pure quantum gravity, at the one-loop 
level, "no physically relevant divergences remain; they can 
all be absorbed in a field renormalization**/35/.

Although treating the problem in a different approach, it 
is the author^claim that the principle of general covariance 
not only assures the finiteness of pure quantum gravity at 
one-loop level, but opens new horizons for the understanding 
of the meaning of finiteness in pure quantum gravity. 
However, the way in which it happens gives rise to a new 
challenge to the physicist mind.

Generally speaking, the symmetry of the graviton gauge 
field plus Lorentz covariance fix the general structure of 
the two-point graviton Green’s function. The explicit 
calculation , performed in the context of the covariant 
quantization approach, flat spacetime expansion, up to 
second order in the gravitational coupling constant,
demonstrates that this Green’s function is generally
covariant(Appendix VI). Finally, the Gauss-Bonnet Identity,

(3 V
in four dimensions, guarantees that theVone-loop graviton 

contribution to the graviton self-energy cancels on

mass-shell.
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In view of the lack of experimental information to guide 
our minds in the formulation of a physical quantum gravity 
theory, the determination of the structure of the 
"counterterms"(if this concept will be of any use at all in



what concerns gravity) even in pure quantum gravity, is 
S t i l l  an object that deserves intensive studies and, 

c e r t a i n l y ,  w i l l  occupy the physicists for many years to

43

come/8 2  &u/.
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APPENDIX I
THE GRAVITON PROPAGATOR FOR A GENERAL GAUGE PARAMETER

Goldberg’s Parametrization
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+1 . / 4 . * K* * 2 * ( P0(  AA/L5 )*PO(L5/3B)+PO( AA/L5)*P0( 33? L5)

+P0(L5»AA)*P0(L5/BB) +PO(L5/AA)*PO(BB/L5))
- 1 .  / 8. * K**3* ( P 0 ( A A / L 5) *P0 ( L 5 / L6 ) *P0 ( L6 / B 3 )

+ PU( AA / L5 ) *P0(L5/L6) *P0(8f3/L6)
+ P0 ( A A / L5 ) *P0( L 6 / L5 )*P0( L6,B B)
+ P0 ( AA/L5 ) *P0(L6/ L 5 ) *P0( BB, L6)
+P0(LD , AA)*P0(L5/L&)*P0(L6/B3)
+P0( LD/AA)*P0(L5/L6)*P0(BB/L6)  
+P0(L5/AA)*P0(L6/L5)*P0(L6/8B)
+ PO(L:«/AA) *P0(L6/L5)*P0(BB»L6> ) )

L 7 ID/GU(A+/B+)=D(A/B)-1 . /2.*K*(P0(A/B)+P0(8/  A) )
♦ l . / 4 « * K* * 2 * ( P 0(  A t  L3)*P0(L3/B) +P0( A/L3 ) *P0(!)/L3) 

+P0(L3/A)*P0(L3/B)+PC(L3/A)*P0(B/L3>)
- 1 . / 8 . * K* * 3 * ( P0 ( A/ L 3 ) * PU( L3 / L4 ) * P0( L 4/ B)

+P0(A/L3)*PO(L3z L4)*PO(B/L4)
+P0(A/L3)*PO(L4/L3)*PO(L4/B)  
+PU(A/L3)*P0(L4/L3)*PO(B/L4)
+ P0(L3/A)*PO( 1 3 / L 4 )*P0< L4/P)
+P0( L3/A)*Pu(L3/L4)*P0(B/L4)
+P0( L3/A)*P0(L4/L3)*P0(L4/B)  
+PO(L3/A)*PO(L4/L3)*PO(D/L4))

L 9 IB/K*0
MPRINT LAG 
*BEGIN

tIi
3̂

■
'4
4_ ̂

SYMBOLS 1=1/ DI t  02/ D1Q/ D1PQ/ D2Q/ D2PQ/ W / Z ? K, l i t I l T l l t

I 1T12/ I1T22/ I2 T1 1 /  I2T12/  I2T21/ I2T22/ I 3 T 1 1 , 1 3 T12 /
I3T22/ I4T11/ I4T12/ I4T21/  I4T22/ I5T1 1 / I5T12/ I5T21/
I5T22/ I6T1 1 / I6T12/ I6T21/  I6T22/ I 7T1 1 / I7T12/ I7T21/
I7T22/ I8T1 1 / I8T12/ I8T21/  IBT22/ 1 9 T1 1  / I9T12/ 19T 22/
1 1 0 1 1 / 1 1 0 1 2 / 1 1 0 2 1 /  1 1 022/  1 1 1 1 1 / 1 . 1112/ 1 1 1 2 1 / 1 1 1 2 2 /
1 1 2 1 1 / 1 1 2 1 2 / 1 1 2 2 1 /  1 1 2 2 2 /  1 1 3 1 1 / 1 1 3 1 2 / 1 1 3 2 1 / 1 1 322/
1 1 4 1 1 / 1 1 4 1 2 / 1 1 4 2 1 /  1 1 4 2 2 /  1 1 5 1 1 / 1 1 5 1 2 / 1 1 5 2 1 / 1 1 5 2 2 .

INDICES MU*Z/ NU-Z/ A- I t  B*Zz C=Z/ L=Z, KA= I t  LI* I t  L 2 = Zr L 3 = Z /
L4 = Z/ L5*Z/ L6=Z/ L7=Z/ 1.0=Z/ L9=Z/ Rf) = Z/ SI = Z / AA = Z/ BB
CC = Z/ AA1=Z/ AA2 = Z/ AA3= I t  A1 = Z/ A2 - I t  A3 =Z/ B1= I t  H2=Z/
B 3 = Z / J / BB1= Z/ BB2=Z/ BB3= Z/ LA = Z/ SI = Z > 3 2 - Z  r S3 = Z/ S 4

FUNCTIONS D/ EPF =1/  G=I / GI/ G5CI/ 06=C/ 07/ U 0 = C / one/ 00 = 11/ OB j
DT/ DS= U/ DXt DK/ DP/ DF=M/ GU/ PO/ PI.

OXPR • LAG#

RUNNING TIME (SEC) 6 9 . 1 7 USED MAXIMUM
TERMS IN OUTPUT 1 2
GENERATED TERMS 40 INPUT SPACE 667 2000
EQUAL TERMS 28 OUTPUT SPACE 85 4740
CANCELLATIONS 0 MR. OF EXPR, 51 260
RECORDS WRITTEN 0 ID. REGISTER 14 5 00
MULTIPLICATIONS 132009 FUNCT. REG* 39 7 50

w :
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b e g i n 69,61 S ECUtiDS

SYMBOLS

INDICES

VECTORS
FUNCTIONS

EXPR.

CENTRO

NAMES LAG
COMMON VI* V2, ItIVP? INVPP 
S Z/KK/T1/T2/T3/T4/T5,T6/T7/T8/T9,T10 
V 01,02/P 
♦FIX

1=1, DI, 02/ 1>1Q, DIPQ/ 020/ D2PQ/ W, Z, K, Z2, I1T11,
I1T12/ I1T22, 12Til/ I2T12/ I2T21/ I2T22/ I3T11/ 13112/
I3T22/ I4T11, I4T12/ 14  T 21 / I4T22/ I5T11/ I5T12, I5T21,
I5T22, I6T11/ I6T12/ I6T21/ I6T22/ I7T11, 17712/ 17721/
I7T22/ I0T1I, ICT12, I0T21, I (3 T 2 2 / I9T11/ I°T12/ I9T22,
11011/ 11012/ 11021/ 11022/ 11111/ 11112/ 11121/ 11122/
11211/ 11212/ 11221/ 11222/ 11311/ 11312/ 11321, 11322/
11411/ 11412/ 11421/ 11422/ 11511/ 11512/ 11521, 11522/
KK, Tl/ T2/ T3/ T4, T5/ T 6/ T7/ TB, T9/ T10 .

MU=Z/ NU=Z/ A=Z/ B=Z o 11 r̂
a L =  Z, KA= I f  LI=Z *  L2=Z, L 3= Z/

L4 =  Z, L5-Z, L6=Z/ L7-Z/ L0= ly L9=Z/ R O  =  Z , si =  z, AA=Z/ 33
CC =  Z, AAl= Z/ AA2=Z/ AA3 = Z/ A1 =  Z, A2 - I f  A 3= I f  B1 = I f  82aZ,
B3aZ/ J, BB1= Z/ B B 2 = I f  Q B3 =Z/ LA= Z/ S1 =  Z, S2=Z, S3 = Z/ S4
01/ 02/ P,
0/ E PE = I / G= 1/ GI/ G5 = 1/ G6 = C/ G7/ UG = C, UBG, no = i), DR. 
DT/ DS-U, DX/ DK/ DP/ DF*U, GU/ P'0, PI.
LAG/ VI, V2, IMVP/ INVPP.

DI CALCOLO DELL’ UNIVERSITA DI TRIESTE



II R
C WORKS IJUT THE GRaVIT'JM PROPAGATOR 
Z LAG=LAG

L 2 1D/K**(J+)=KK**(- J)
L 3 ID* KK = U

*HEXT

SYMBOLS 1=1/ HI/ D2/ D1 Q/ D1PO/ D2Q/ D2PQ/ W/ Z/ K/ Z2z I 1 T1 1 /
I 1 T 1 2 / I I T 22/ I 2 T 1 1 / 1 2 T12 / I2T21 / 1 2 T 2 2 / 13T1 1/ I 3 T1 2 /
I 3 T 2 2 / I AT 1 1 / I 4 T 1 2 / I 4 T 2 1 / I4 T 2 2 / I 5 T 1 1 / I 5 T 1 2 / I 5 T 2 1 /
I 5 T 2 2 / I 6 T 1 1 / I6 T 1 2 / I 6 T 2 1 / 16 T 2 2 / I 7 T 1 1 / I 7 T 1 2 / I 7 T 2 1/
I 7 T 2 2 / I 9 T 1 1 / I 0 T 1 2 / 10 T 21 ♦ 10 T 2 2 / 19 T11 / I 9 T1 2 / I^T22 /
1 1 0 1 1 / 1 1 0 1 2 / 1 1 0 2 1 / 1 1 0 2 2 / 1 1 1 1 1 / 1 1 1 1 2 / 1112.1/ 1 1 1 2 2 /
1 1 2 1 1 / 1 1 2 1 2 / 1 1 2 2 1 / 1 1 2 2 2 / 1 1 3 1 1 / 1 1 3 1 2 / 1 1 3 2 1 / 1 1 3 2 2 /
1 1 4 1 1 / 1 1 4 1 2 / 1 1 4 2 1 / 1 1 4 2 2 / 1 1 5 1 1 / 1 1 5 1 2 / 1 1 5 2 1 / 1 1 5 7 2 /
KK/ Ti/ 12/  13/  TA/ T5/ T6/ T7/ T8/ T9/ TIO.

INDICES MU=Z/ MU = Z/ A=Z, B = Z/ C=Z/ L=Z/ KA=Z/ L1=Z/ L2=Z/ L3*Z/
L4 = Z/ L5 = Z/ L6=Z/ L7=Z/ L8=Z/ L9 = Z/ RO = Z/ SI=Z/ AA=Z/ *B = 7/ 
CC=Z/ AA1=Z/ AA2=Z/ AA3=Z/ Al=Z/ A2=Z/ A3«Z/ Bl*Zz B2=Z/
B3 = Z/ J/ DB1 = Z/ BB2 = Z/ DB3=Z/ LA=Z/ S1 = Z/ S2 = Z/ S3 = Z/ S4=Z.

VECTORS Ql/ Q2, P.

FUNCTIONS D/ EPF=I/ G=I/ GI/ G5*Iz G6 = C/ G7/ UG«C/ 0*0,  DO»U/ OB, 
DT/ DS=U/ DX/ UK/ DP/ DF=U/ GU/ PO/ PI.

EXPR. LAG/ VI/ V2/ IMVP/

RUNNING TIME (SEC) . 13 .
TERMS IN OUTPUT 1 2
GENERATED TERMS 12
EQUAL TERMS 0
CANCELLATIONS 0
RECORDS WRITTEN o<«
MULTIPLICATIONS 61

IMVPP.

USED MAXIMUM

INPUT SPACE 2 31 2000
OUTPUT SPACE 0 5 4740
MR. OF EXPR. 24 260
ID. REGISTER 6 500
FUNCT• PEG. 19 750

LAG =

+ PI(MU/MU/SI)*PI(NU/NU/SI)  

* ( -  l . / 8 . * Z 2 * * ( - l )  )

+ P1(MU/HU/SI)*P1(LA/LA/SI)  

* ( -  l . / 8 . * Z 2 * * ( - l )  )

-  1. / 4.*P1 (I1U /SI/ LA) *P1 (HU/ LA/ S I )

-  1 ♦ / A. *P1 ( HU/5 1 / LA)* P 1 (L A/HU/SI) 

+  1  (MU/L A/ SI ) * P1 (HU/ LA / S I )

X.-- ■'



+  l . / 8 . * P l ( M U , L A , S I ) * P 1 ( L A , M U , S I )

+ PI(KA,K A,SI)*P1(MU/HU, S1)

* ( -  l . / 8 . * Z 2 * * ( ~ l ) )

+ P1(KA,K. A,SI)*P1(LA, LA,SI)

* ( -  l . / 8 . * Z 2 * * ( - l )  )

l./4.*Pl<SI#MU#LA)*P1(NU,LA,SI)

- l./4.*Pl(SI,NU, LA)*Pl(LA,fUJ,SI)

+ l./8.*Rl(LA,NU,SI >*PI(NU,LA,SI)

+ l./8.*Pl(LA,MU,SI>*P1(LA,HU,SZ) +0.

C GAUGE BREAKING TERN
Z LAG = LAG~l./4.*Dl**-l*(Pl(MU,NU,MU)*Pl(RrMUJ,R0) 

+ P1 (HU, HU, MU) *P1 <NU, R0, RG )
+ P1 ( MU/ MU, MU) *P1 (RO,MU,R!))
+ P1( HU, HU, MU) *P1(NU, RO, RO) )

MPRINT LAG 
♦ NEXT

SYMBOLS

INDICES

I«I, Dl, D2, D1Q, D1PQ, D2Q, D2PQ, W, Z, K, Z2, IiTll,
I1T12, I1T22, I2T11, I2T12, 
I3T22, I4T11, I4T12, I4T21, 
I5T22, I6T11, I6T12, I6T21, 
I7T22, I0T11, I8T12, I8T21, 
11011, 11012, 11021, 11022, 
11211, 11212, 11221, 11222, 
11411, 11412, 11421, 11422, 
KK, Tl, T2, T2, T4, T5, T6,

I2T21, I2T22, I3T11, I3T12,
I4T22, I5T11, I5T12, I5T21,
I6T22, I7T11, I7T12, I7T21,
IBT22, I9T11, I9T12, I9T22,
11111, 11112, 11121, 11122,
11311, 11312, 11321, 11322,
11511, 11512, 11521, 11522,
T7, TB, T9, T10,

MU=Z, NIJ=Z, A = Z, B = Z, C=Z, L = Z, KA=Z, L1 = Z, L2 = Z, L3 = Z,
L4 = Z, L5*Z, L6 = Z, L7 = Z, L8 = Z, L9 = Z, RO=Z, Sl = Z, AA=Z, B*=Z 
CC=Z, AA1 = Z, AA2= Z, AA3 = Z, A1=Z, A2=Z, A3 = Z, Bl=Z, G2=Z, 
B3*Z, J, BB1 = Z, BB2 = Z, BB3=Z, LA=Z, 51 = Z, S2=Z, S3 = Z, S4=Z

VECTORS Ql, 02, P.

FUNCTIONS D, EPF=I, G=I, GI, G5=I, G6 = C, G7, UG = C, DBG , 00 = IJ, DB,
DT, DS=U, DX, DK, DP, DF=U, GU, PO, PI.

EXPR. LAG, VI, V2, IllVP, IUVPP.



RUNNING TIME (SEC) .41 USED MAXIMUM
TERMS IN OUTPUT 16
GENERATED TERMS 10 INPUT SPACE 241 2000
EQUAL TERMS 0 UUTPUT SPACE 113 47A0
CANCELLATIONS 0 MR. OF EXPR. 21 260
RECORDS WRITTEN *) ID. REGISTER 1 50 0
MULTIPLICATIONS 46 FUNCT. REG. 16 150

SYMBOLS 1=1# Dl# 02# DIO# 01 PH# 020# D2P0# W# Z# K# Z2# I1T11,
I1T12# IIT 22 # 12 T1 i  # I2T12# I2T21# I2T22# 13111# I3T12# 
I3T22# I 4 T U /  I'»T12* 14T 21# IAT22# I5T11# I5T12# I5T21,  
IDT22# IGT11# IoT'12# I6T21# I6T22# I7T11# .I7TI2# I 7 T21,  
I7T22# I0T11# 1GT12# I0T21# I8T22,  m i l #  I9T12# 1*122,  
11011# 11012# 11021# 11022# 11111# 11112# 11121# 11122. 
11211# 11212# 11221# 11222# 11311# 11312# 11321# 11322 ,  
11411 ,  l 1412# 11*21# 11422# 11311# 11512# 11321# 11322 ,  
KK# Tl# T2# T3# T4# T5,  T6# T7# TO# T9, T10.

INDICES HU = Z# NU=Z# A = Z# B = Z# C = Z, L = Z# KA=Z# L1=Z# L2 = Z, L3 = Z,
L4 = Z# L5=Z# L6=Z# L7=Z# L0=Z# L9 = Z# P0=Z# SI = Z# AA=Z, *B = 7, 
CC=Z# AA1 = Z# AA2 = Z # AA3=Z# Al = Z# A2=Z# A3=Z# B1 = Z# B2=Z,
B 3 = Z # J# BB2=Z# BB2*Z, BD3=Z# LA = Z# SI = Z# S2=Z, S3 = Z# S4 = Z.

VECTORS 01# Q2# P.

FUNCTIONS D# EPF = I# G=I# GI, G5=I# G6 = C# G7# UG = C# UBG# 00 = U# P8#
DT, DS = U# DX# OK# OP# DF = U# GU# PO# PI.

EXPR. LAG# 71# V2# IMVP, IIIVPP.
N R
Z V1= LAG

L 2 ID# ADISU# PO(L1+# L2+)*P2 (L3 ># L4 + # L5 + # L6+)*
D(LI#A1)*D(L2#B1)*D(L3#A2)*D(L4#B2)*Q2(L5)*Q2<L6) 

L 3 ID#ADIS0#Pl(LI+#L2+#L3+)*Pl(L4+#L5+#L6+)=
D<LI#A1)*D(L2#B1)*01(L3>*D(L4#A2)*R(L5#B2)*Q2(L6) 

* N E XT

SYMBOLS

i

INDICES

1*1# HI# D2# m o #  D1P0# D2Q# D2PQ, W# Z# K# 12 , I1TU#
I1T12# I1T22# I2T11# I2T12# 
I3T22# I4T11# I4T12# I4T21# 
I5T22# I6T11# 16T12# I6T21# 
I7T22# I0T11# K3T12# I0T21# 
11011# 11012# 11021# 11022# 
11211# 11212# 11221# 11222# 
11411# 11412# 11421# 11422# 
KK# Tl# T2, T3, T4# T5, TO#

I2T21# I2T22# I3T11# 13T12# 
I4T22, I3T11# I5T12, I5T21# 
I6T22# I7T11# I7T12# I7T21, 
IBT22# I9T11# I0T12# I9T22# 
11111# 11112# 11121# 11122, 
11311# 11312# 11321# 11322# 
11511# 11312# 11321, 11522, 
T7, TU, T9, T10.

MU = Z# NU=Z, A=Z# B=Z# C=Z# L=Z# KA = Z# L1=Z# L2=Z, L3=Z,
L4 = Z# L5=Z# L6=Z# L7=Z# LO=Z# L9=Z, RO=Z# SI*Z# AA=Z# BB=Z# 
CC=Z# AA1=Z# AA2=Z# AA3=Z, Al=Z# A2=Z# A3=Z, B1 = Z# 82=Z# 
B3=Z# J# BB1*Z# BB2*Z# BB3=Z# LA=Z# Sl = Z# S2=Z# S3=Z# S4 = Z.

VECTORS Ql# 02# P.

FUNCTIONS D# EPF=I# G=I# GI, 05=1# G6 = C# G7, UG=C# U8G# DD=U# DB,
DT, OS=U# DX# DK# DP# DF=U# GU# PO# PI# P2.

EXPR. LAG# VI# V2# IHVP# IIIVPP.

RUNNING TIME (SEC) .77 USED MAXIMUM
TERMS IM OUTPUT 11

; GENERATED TERMS 16 INPUT SPACE 2 78 2000
i EQUAL TERMS 5 UUTPUT SPACE 67 A 7 A 0



CANCELLATIUMS 0
RECORDS WRITTEN ij
MULTIPLICATIONS PI

HR. !JF: LXPR. n  z 260
ID. REGISTER 23 5 00
FUNCT. REG. IQ 750

SYMBOLS 1 = 1 ,  Dl> 02, D l C l f  DlPQz 020/ 02PQ/ W/ Z, Kz Z2z I l Tl l z
I1 T1 2/  I1T22/ I2T11/  I2T12/  I2T21/ I2T22/ I3T11/  I3T12/
I3T22/ I 4 T 1 1 ,  I4T12/ I4T21/  I4T22/ I5 T1 1 /  1 5 T12/ I5T21/
I5T22,  I6T1I/ I6T12/ I6T21/  IGT22/ I7T11/  I7T12/ I7T21/
I7T22,  IOT1 1 /  IBT12/ I0T21/ I8T22/ I9T12/ I9T22/
n o i l ,  1101 2/  11021/  1 1 0 2 2 /  m i l /  11112/  11121/  11122/
1 1 2 1 1 /  1 1 2 1 2 /  1 1 2 2 1 /  1 1 2 2 2 /  1 1 3 1 1 /  1 1 3 1 2 /  1 1 3 2 1 /  1 1 3 2 2 /
1 1 4 1 1 /  1 1 4 1 2 /  1 1 4 2 1 /  1 1 422/  1 1 6 1 1 ,  1 1 5 1 2 /  1 1 5 2 1 /  1 1 5 2 2/
KKz T1 / T2/ T3/ T4/ TP/ T6/ T7/ T8/ T9, T10.

INDICES I1U = Z, NU«Z, A = Z/ B = Z, C = Z, L»Z, KA = Z, L1=Z, L2 = Z, L3=Z,
L4 = Z/ 15 = Z, L6 = Z/ L7=Z/ L8 = Z, LQ = Z, R0 = Z, SI=Z, AA = Z, RB*Z 
CC-Zz A A1= Z ? AA2 = Z/ AA3=Z, A1 = Z, A2=Z, A3=Z, B1 = Z, B2*Z,
B3 = Z/ J/ RB1=Z, B B 2 c Z / DB3=Z, LA=Z, S1 = Z, S2 = Z, S3=Z, S4=Z

VECTORS 01/ 02/ P.

FUNCTIONS 0/ L:PF: = I / G=I, GI/ 05 = 1/ G6=C, 07/ IJG=C/ UBG/ DD=U, 08/ 
DT/ DS = U/ DX/ UK/ DP/ DI- = U/ OU/ PO/ PI/ P2.

EXPR. LAG/ VI/ V2/ INVP/ INVPP.

VI =

+ Q1(A1)*Q2(A2)*D(B1,B2)  

* < - 1«M.*D1**(-1) ')

+ Q1(A1)*D(A2/B1)*Q2(B2)  

* ( -  l . / 4 . * D l * * ( - l  ) )

-  1 . / 4 . *Q2( A1 )*Q1 ( A2) *D(P1 , B2)

- l./4.*Q2(Al)*D<A2/B1)*Q1(B2)

+ D(A1/A2)*Q1(B1)*Q2(B£)

* ( « l . / 4 . * D l * * ( ~ l )  )

-  l . / 4 . * D( Al , A2 ) * Q2 ( B1 ) * Q1 ( B2 )

+ D(A1,A2)*D(B1,B2)

* ( 1 . /4.*Q1BQ2 )



+ D(Al,Di)*DU2,D2)
* ( -  l . / 2 . * Z 2 * * ( ~ l >*01002 )

-  1 . / 4 • *D < Alz B2) *Q1 (A2) *02 ( B 1 )

+ D(Al,B2)*C)2(A2)*Ql(Ui)

* ( -  l . / 4 . * D l * * ( ~ l ) )

+ D(A1/B2) *D<A2/B1)

* ( 1 ./4.*Q1DQ2 ) +0.

tl R
Z V2=LAG

L 2 ID/ADISO/PO(Ll + /L2+)*p; : (L3+/L4+,Li+, L6+)  =
D(L1,A2)*D(L2/B2 )*D(L3/A1)*D (L4/ B1)*Q1(L5 ) *Q1 ( L6 ) 

L 3 ID/ADISU/PI(Ll+/L2+/L3+)*Pl(L4+,L5+,L6+)=
D(L1/A2)*D(L2/B2)*Q2(L3)*D<L4z A1 )*D< L5 / B1 ) *QI( L6) 

*MEXT

SYMBOLS

INDICES

VECTORS

i = i,. ui, on, D1Q, D1PQ/ D2Q, D2P0, W, Z? K, Z2, I l Tl l z
I1 T1 2/ I IT 22/ I 2 T 1 1 /  I 2 T 1 2 * I2T21, I2T22, I 3 T 1 1 , I 3T1 2 ,
I3T22, I4T11/ I4T12/  I4T21/ I4T22/ I5T1 1 / I5T12, I5T21 ,
I5T22/ 1'oTll, I6T12,  I6T21 ,  iOT 22/ I 7 T1 1 / I7T12, I 7 T 2 1 /
I7T22/ I0T11 , IBT12,  I8T21 ,  I8T22, 1 9 T1 1 , I ° T1 2 , 1 9 T 2 2,
1 1 0 1 1 / 1 1 0 1 2 / 1 1 0 2 1 /  1 1 022/  1 1 1 1 1 / 1 1 1 1 2 / 1 1 1 2 1 , 1 1 1 2 2 /
1 1 2 1 1 / 1 1 2 1 2 , 1 1 2 2 1 ,  1 1 2 2 2 /  1 1 3 1 1 / 1 1 3 1 2 / 1 1 3 2 1 / 1 1 3 2 2 /
1 1 4 1 1 / 1 1 4 1 2 / 1 1 4 2 1 /  1 1 4 2 2 ,  1 1 5 1 1 , 1 1 5 1 2 , 1 1 5 2 1 , 1 1 5 2 2 ,
KK/ Tl/ T2/ T3/ T4/ T5/ T6, T7, TB, T9/ T l 0 *

HU = Z, NU=Z/ A- I t  B = Z? C = Z, L = Z, KA = I f  L1 =I f  L2 = 7/ L3 = Z/
L4=Z/ L5=Z/ L6aZ/ L7=Z/ LB=Z, L9=Z, PO=Z, SI = Z/ A A = Z, BR
CC = Z, AA1=Z, AA2 = Z, AA3= Z, A1=Z, A2 = Z, A3 = Z, 31 =I f  B 2 = 7. /
B3 = Z/ J/ B f31 =Z/ (Jl'> 2 = Z / BB3 = Z/ L A = Z , S1*Z/ S 2 = Z , S3 = Z, S 4

Ql/ Q2z P.

FUNCTIONS D/ EPF = I , 0=1,  GIz 05=1/  06=C/ 07, MG=C, HBG, DD = U, DB,
DT / DS=H, DX/ UK/ DR/ DF='.!/ GIJ, PO, PI, P2.

EXPR. LAG, VI/ V2, IMVP, INVPP.

RUNNING TIME (SEC) 1 * 1 2 USED MAXIMUM
TERMS IN OUTPUT 1 1
GENERATED TERMS 16 INPUT SPACE 270 2000
EQUAL TERMS 5 OUTPUT SPACE 67 4740
CANCELLATIONS 0 MR. OF EXPR. 23 26 0
RECORDS WRITTEN 10 ID. REGISTER 23 500
MULTIPLICATIONS 01 FUNCT. REG. 19 750

SYMBOLS 1=1/  D1 / 02/ D1Q/ D1PQ/ 020/ U2P0/ W, 1 ,  K/ Z2/ I 1 T1 1 /
I 1 T1 2 , I1T22/ X2T11/ I2T12, I2T21, I2T22,  I 3 T 1 1 ,  1 3 T1 2 ,
I3T22/ I4T11/ I4T12/  14T21/ I4T22/ I 5 T1 1 /  I5T12,  1 5 T 21 •



INDICES

VECTORS

FUNCTIONS

EXPR.

V 2 =

I 5 T 2 2 , I G T I 1 , 1 6 T 12  / 1 0 T 21 / 1 0 T 2 2 / I 7 T 1 1 , I 7 T 1 2 , I 7 T 2 1 ,
I 7 T 2 2 , I ' G T l l , 1 0 T 12  / I 0 T 2 1 / 1 0 T 2 2 , I 9 T 1 1 , I 9 T 1 2 , I 9 T 2 2 ,
n o n , 1 1 0 1 2 , 1 1 0 2 1 , 1 1 0 2 2 , 1 1 1 1 1 , 1 1 1 1 2 / 1 1 1 2 1 , 1 1 1 2 2 ,
1 1 2 1 1 / 1 1 2 1 2 / 1 1 2 2 1 / 1 1 2 2 2 , 1 1 3 1 1 , I 1 3 1 2 , 1 1 3 2 1 / 1 1 3 2 2 /
1 1 4 1 1 , 1 1 4 1 2 / 1 1 4 2 1 / 1 1 4 2 2 / 1 1 5 1 1 # 1 1 5 1 2 / 1 1 5 2 1 , 1 1 5 2 2 ,
KK, T l z T 2 ,  T3 / T 4 , T 5 ,  T 6 , T 7 ,  T 8 / T ° ,  T 1 0 .

M U = Z * I1U = Z, A -  Z , B = Z, C = Z, L = Z, KA = Z, L1=Z, L2 = Z, L3 = Z, 
L4=Z, L5 = Z, L6=Z, L7= Z, L«3=Z, L‘>=Z, RO*Z, SI = Z, AA=Z, RR = Z, 
CC=Z, AAI=Z, A A 2 = Z , AA3=Z, A1 = Z, A2=Z, A3=Z, 01=Z, P,2 = Z,
03 =Z, J, 001=2/ 0 0 2= Z/ 13 D 3 = Z , LA = Z, $1=Z, 52 = Z, S3=Z, S4 = Z.

Ql / Q2/ P,

D/ EPF = I / G=I/ G1/ G5 = 1/ G6= C/ 07/ UG = C, UQG, 0D = U, DR/
DT, DS = U/ DX/ DK/ DP/ DF = U/ GU/ PO/ Pi/ P2.

LAG/ VI,  V2/ I MVP, INVPP•

+ 0 1 ( A1 ) * 0 2 (A2)*0(01/02)

* ( -  l . / 4 . * D l * * ( - l )  )

+ Q l (A1)*D(A2,B1)*Q2(B£) 

* ( - 1* //t»*Dl**( —1) )

-  1 .  / 4 . *Q2 ( A 1 ) *Q1 (A2) *D ( B1 ,  t)2 )

- 1 ,/4.*Q2(A1)*D(A2/01)*01(02)

+ D(A1/A2)*Q1(B1)*Q2(B2)

* ( -  1 . / 4 . * D 1 * * ( - 1 ) )

-  1 . /4**D(Al/A2)*Q2 <B1)*Q1(BZ)

+ D(A1/A2)*D(B1/B2)

* ( 1 ./4.*Q1DQ2 )

+ D ( Al / 131) *1) ( A2/ 02 )

* ( - 1./2.*Z2**(-1)*Q1D02 )

l . / 4 . * D( Al / B2 ) * Ql ( A2 ) * G2 ( B1 )



+ D(A1,B2)*Q2(A2)*(U(B1)

* ( - l./4.*Dl**(-l) )

+ D(A1,B2)*D(A2,B1)

* ( 1./4.*Q1DQ2 ) +0.

N R
Z INVP=V1+V2 
DELETE LAG/V1/V2 
♦NEXT

SYMBOLS

INDICES

1=1/ DI, f> 2? DIO/ D1P 0/  D2Q/ D 2 P 0 / W / It V , l i t  I1T11,
I2T12, I1T22, I2T11, I2T12, I2T21, I2T22, I 3T i l ,  I3T12,
I3T22/ I4T11/ I4T12/ I4T21, I4T22, I5T11, I5T12,  15T2 l ,
I5T22, I6T11, I6T12/ I6T21, I6T22, I7T11, I7T12,  I7T21,
I7T22, IBT11, I8T12, I0T21, 10 T 2 2 / I9T11, I9T12, I9T22,
11011/ 11012/ 11021/ 11022, 11111/ 11112/ 11121/  11122/
11211/ 11212/ 11221/ 11222, 11311/ 11312, 11321/ 11322,
11411/ 11412/ 11421, 11422/ 11511/ 11512, 11521,  11522,
KK, Tl ,  T2/ T3, T4, T5, T6, T7, TB, T9, TIO.

I1U = Z, NU=Z/ A=Z, B=Z, C=Z, L= Z/ KA =It  LI* It 1 2 = 1 t L3=Z,
L4 = Z, L5=Z/ L6=Z, L7 - I t  L0 = Z, L9=Z/ R U = Z / SI = Z, AA = Z, B̂
CC = Z, AAi=Z, AA2=Z, A A 3= Z, A1*Z, A2= Z, A3=Z, B1=Z/ B2=Z,
B3=Z, J,  BB1= Z, BB2= It  BB3=Z / L A = Z , S1=Z, S2= Z, S3= Z, SA

VECTORS Ql, Q2, P.

FUNCTIONS D, E PF = I, G=I, GI, 65=1/ G6 = C/ G7, UG= C, UBG/ OD= I.J, OB,
DT, DS = U, DX, DK, DP/ DF= U, GU, PO, PI / °2.

EXPR. LAG, VI, V2, INVP, INVPP.

RUNNING TINE i[SEC ) 1.41 USED MAXIMUM
TERMS IN (JUTPUT 11
GENERATED TERMS 22 INPUT SPACE 215 2000
EQUAL TERMS 11 OUTPUT 5PACE 67 4 740
CANCELLATIONS 0 HR. UF EXPR. 2 2 260
RECORDS WRITTEN 12 ID. REGISTER 1 500
MULTIPLICATIONS 6 0 FUNCT. REG. 17 75 0

SYMBOLS 1 = 1/ Dl, D2, DiQz D1PQ, D20, D2P0, W/ It K , Z 2 / I1T11,
I1T12, lZ.T2.2t I2T11, I2T12, I2T21, I2T22, I3T11, I3T12, 
I3T22, 14T11/ I4T12., I4T21, I4T22, I5T11, I5T12, I5T2I, 
I5T22, I6T11, I6T12, I6T21, I6T22, I7T11, I7T12, I7T21, 
I7T22/ ICTll, I8T12/ I0T21, IPT22, I9T11, I9T12, I9T22, 
11011/ 11012/ 11021/ 11022, Hill, 11112, 11121., 11122, 
11211/ 11212/ 11221/ 11222/ 11311, 11312, 11321, 11322, 
11411/ 11412, 11421, 11422/ 11511/ 11512, 11521, 11522, 
KK, Tl, T2, T3, T4, T5, T6, T7, T8, T9, TiO.

INDICES HU=Z, NU=Z, A=Z, B = Z, C=Z, L=Z, KA=Z, L1=Z, L2=Z, L3=Z,
L4=Z, L5=Z, L6=Z, L7=Z, LO=Z, L9=Z, RO = Z, SI = Z, AA=Z, BB = Z, 
CC = Z, AA1=Z, AA2=Z, AA3=Z, A1*Z, A2=Z, A3=Z, B1 = Z, 82=Z,
B3 = Z, J, BB1=Z, BB2 = Z, BB3=Z, LA=Z, S1 = Z, S2 = Z, S3 = Z, S4=Z.

VECTORS 01 ,  02, P.



FUMCTIUMS D ,  L: Pf :  = I ,  G = I ,  G 1 ,  Gti  = I ,  G G = C ,  0 7 ,  U G = C ,  I J B G ,  D 0  = U ,  n o ,  
D T ,  DS = U ,  D X ,  D K ,  DP# Dr : = U ,  G U ,  P ( J *  P I ,  P 2 .

E X P R .  L A G ,  7 1 ,  V 2 ,  J M V P ,  I H V P P .

I MVP =
*  Q 1 < A 1 ) * Q 2 < A 2 > * D < B I / B 2 )

*  ( -  1 . / 2 . * D 1 * * ( - 1 ) )

+ Q 1 ( A 1 ) * D ( A 2 , B 1 ) * Q 2 ( B 2 )

* ( -  )

-  1 . / 2 . *Q2( A1)*01(A2) *D(B1,» 2)

-  1 , / 2 . * Q 2 ( A 1 > * D ( A 2 / B 1 ) * Q 1 < B 2 )

+ D ( A 1 , A 2 ) * Q 1 ( B 1 ) * 0 2 ( B 2 )

* ( - 1./2.*D1**(-1 ) ) .

-  1 . / 2 . * P ( A l ?  A 2 ) * Q 2 ( B 1 ) * Q 1 ( B 2 )

+ D ( A 1 , A 2 ) * D ( B 1 , D 2 )

*  ( 1 • / 2 . * Q 1 D Q 2  )

+ D ( A l , B i ) * D ( A 2 , D 2 )

* ( ~ Z2^^(~1)^Q1DQ2 )

- 1./2.*D(Al*B2) *01(A2)*02(B1)

+ t > ( A 1 > B 2 ) * Q 2 ( A 2 ) * Q 1 < B l )

*  ( -  l . / 2 . * D l * * ( - l ) )

+ D ( A l ,  B 2  ) * D  ( A 2  > 131)

*  ( 1 . / 2 . * Q 1 D Q 2  ) + 0 ,



II P.
Z I N V P »INVP

L nC* XD,0 1 (H U + ) = P (M U )
L 3 I D , 2 , O U T P R , 0 1 ( N U + )= P (H I )
L ID, 02 (I1U+ )=~P (MU)
L 6 I D , 2 , DUTPR, 0 2 ( M U + )= ~ P (M U )

*BEGIN

£8

SYMBOLS

INDICES

1 = 1 ,  0 1 ,  02,  DIO, D1PQ, D20, D2PQ, W, Z, K, l i t I I T U ,
I 1 T1 2 , IIT 22, I 2 T 1 1 ,  1 2 T1 2 , I2T21, I2T22, I 3 T 1 1 , I3T1 2,
I3T22, I4T1 1 ,  I4T1 2 ,  I4T21 , I4T22, I 5 T 1 1 , I5T12, I5T21 ,
I5T22, I6T11 ,  I6T12,  I6T21 , I6T22, I 7 T 1 1 , 1 7 T12 , 1 7 T 2 1 ,
I7T22, I 0T1 1 ,  I0T12,  I0T21 , 1 8 T 2 2 , I 9T 1 1 , I9T12, IPT22,
1 1 0 1 1 , I 1 0 1 2 ,  1 1 0 2 1 ,  1 1 0 2 2 , 1 1 1 1 1 , 1 1 1 1 2 , 1 1 1 2 1 , 1 1 1 2 2 ,
1 1 2 1 1 , 1 1 2 1 2 ,  1 1 2 2 1 ,  1 1 2 2 2 , 1 1 3 1 1 , 1 1 3 1 2 , 1 1 3 2 1 , 1 1 3 2 2 ,
1 1 4 1 1 , 1 1 4 1 2 ,  1 1 4 2 1 ,  1 1 4 2 2 , 1 1 5 1 1 , 1 1 5 1 2 , 1 1 5 2 1 , 1 1 5 2 2 ,
KK, Tl ,  T2, T3, T4, T5,  T6, T7, TO, T T l 0•

M !J = Z , IIU=Z, A= Z, B=Z, C=Z, L = Z, K A =Z, LI = Z? L 2 = Z, L 3 = Z ,
L4=Z, L5 = Z, L6= Z, L7= Z, 18 =Z, L 9 = Z , Rn=z, SI = 1 , A A = Z , 38=7.,
CC = Z, AAl=Z, A A 2 = Z, AA 3 = Z, A1 = Z , A2 - I t  A 3 =Z, 81 = I t  8 2= Z,
P 3 = Z , J ,  BB1= Z, BB2=Z, R B 3 =I t  LA=Z, S1 = Z, S2 = Z, S? = Z, 54 = Z•

VECTORS Qi, 02, P.
FUNCTIONS D, EPF=I, G=I, OX, G5 = I, G6=C, G7, UG = C, UBG, OD=U, P8, 

DT, 03 = U, DX, DK, DP.* OP = U, CU, PQ, PI, P2 •
e x p r . =o, =0, =0, i nv p, im/rp.
RUNNING TIME (SEC) 1.77 ■ USED MAXI MUM
TERMS IN OUTPUT 11
GENERATED TERMS 11 INPUT SPACE 254 2000
EQUAL TERMS 0 OUTPUT SPACE 55 4740
CANCELLATIONS 0 UP. OF EXPR. 24 2A0
RECORDS WRITTEN 15 ID. REGISTER 13 500
MULTIPLICATIONS 76 FUNCT. REG. 17 7K0

SYMBOLS 1=1, Dl, D2, DIO, D1PQ, E>2Q, P2PQ, W, It K, Z2, I1T11,
IIT12, I1T22, I2T11, I2T12, I2T21, I2T22, I3T11, I3T12, 
I3T22, I4TU, I4T12, I4T21, I4T22, I5T1I, I5T12, I?T?1, 
I5T22, I6T11, I6T12, I6T21, I6T22, I7T11, I7T12, I7T71, 
I7T22, I0TI1, I8T12, IGT21, ICT22, I9T11, I9T12, IDT??, 
1 1 0 1 1 / 1 1 0 1 2 , 1 1 0 2 1 ,  1 1 0 2 2 , 1 1 1 1 1 , 1 1 1 1 2 , 1 1 1 2 1 , 1 1 1 2 2 , 
11211, 11212, 11221, 11222, 11311, 11312, 11321, 11322, 
11411, I1412, 11421, 11422, 11511, 11512, 11521, 11522,
KK, Tl ,  T2, T3,  T4, T5,  T6, T7, T8, T9, T10.

INDICES MU = Z, IIU = Z, A=Z, B = Z , C=Z, L = Z, KA = Z, L1 = Z, L2 = 
L4=Z, L5=Z, L6=Z, L7=Z, L6=Z, L9=Z, KU=Z, SI=Z,  
CC=Z, AA1=Z, AA2=Z, AA3=Z, Al=Z, A2=Z, A3=Z, B1 
B3 = Z, J ,  BB1 = Z, BB2=Z, GB3=Z, l.A=Z, 51  = Z, S2 = Z,

I t  L 3 = 7,
AA = Z, 88 = I t  

= Z » 32 = Z,
S3 = Z, S4=Z.

VECTORS 01 ,  Q2, P.

FUNCTIONS D, EPF=I, G=I, GI, G5=I,  G6=C, G7, UG=C, DBG, OD=U, DB, 
t)T, DS = U, DX, DK, DP, DF*U, GU, PO, PI, P2.

EXPR. =0, =0, =0, IMVP, INVPP *

1 MVP =



+ P ( A 1 ) * P ( A 2 ) * D ( B 1 j B 2 )

* ( 1 . / 2 ,  + 1 )

+ P(Al)*D(A2,!3l)*P(B2)

* ( 1 . / 2 .  + l . / 2 . * D l * * ( - l )  )

+ D(A1>A2)*P(B1)*P(B2)

* ( 1• /2 .  + l . / 2 .+Dl * * ( - l >  >

+ D(A1?A2)*D(B1>B2)

* ( - l./2.*PDP )

+ D(AIj BI)*D{A2*B2)

* ( Z2**(-1)*PDP )

+ D ( A l f D 2 ) * P ( A 2 ) * P  ( t i l )

* ( 1./2. + l./2.*Dl**(-l) )

+ D(Al>B2)*D(A2.?L'l)

* ( - l./2.*PDP ) +0«



B E G I N 71.67 SECONDS

SYMBOLS

INDICES

VECTORS

FUNCTIONS

EXPR.

NAMES II'.VP
X PP( Al/BI/ AA1/BB1)=

p(AA1)*P(A1)*P(Bl)*P< B31)*Tl 
+ P(AA1)*P(Al>*P(Bl/BB1)*T5 
+ p ( AAl)*D< Al/B1)*P(BB1)*T4 
* p(AAl)*D(Al/BB1)*P(Bl)*T5 
+ D(AAi/Al)*P (Bl)*P (BB1 ) *T5 
+ L»(AA1/A1)*P(B1/BB1)*T3 
+ D(AA1/B1)*P(Al)*P(BB1)*T5 
+ B(AA1/B1)*D<A1/BB1)*T3 
+ D (AAl/OBI)*P <Al)*P(B1)*T4 
+ D(AA1/BB1)*D(Al/Bl )*T2 

X U(A1/B1/A2/U2)-IMVP 
*FIX

1=1/ Dl/ 02/ D1Q/ D1P0/ D2Q/ D2PQ/ W/ Z t  K/ Z2/ IlTllz 
IIT12/ I1T22/ I2T11/ I2T12/ I2T21/ I2T22/ I3T11/ I3T12/
I3T22/ I4T1I/ I4T12/ I4T21/ I4T22/ I5T11/ I5T12/ I5T21/
Z?T22/ I O T 11/ I6T12/ I6T21/ I6T22/ I7T11. I7T12/ I7T21/
I7T22/ 10T 11/ ICT12/ I0T21/ I8T22/ IVT11/ I9T12/ I9T22,
11011/ 11012/ 11021/ 11022/ 11111/ 11112/ 11121/ 11122/
11211/ 11212/ 11221/ 11222/ 11311/ 11312/ 11321/ 11322/
11411/ 11412/ 11421/ 11422/ 11511/ 11512/ 11521/ 11522/
KK/ Ti/ T2z T3/ T4/ Tf>? T6, T7/. TB/ T9/ H O .

IHJ = Z/ NU = Z/ A = Z/ B«Z/ C=Z/ L = Z/ KAaZ/ Ll = Z/ L2=Zz L3=Z/ 
L4=Z/ L5=Z/ L6=Z/ L7=Z/ LP=Z/ L9=Z' PD=Z/ SI=Z/ AA=Z/ BB=Z/ 
CC = Z/ AA1=Z/ AA2 = Z/ AA3 = Z/ Al = Z/ A2*Zz A3=Zz B1 = Z/ 32 = Zz 
B3 = 7./ J/ BB1=Z/ BB2 = Z/ BB3 = Z/ LA=Z/ S1=Z/ S2=Z/ S3=Z/ S*=Z.

01/ Q2/ P.

[)/ LPF= 1/ G = 1/ GI/ G5 = I/ G6 = C/ G7# UG = C' UBG, DD=U/ DB/
DT/ DS=U/ PX/ DK/ DP/ DF =11/ GU/ P0> pl*

=0/ =0/ =0/ IMVP/ IHVPP/ PP=lz 0=2*



Z  L I M I T *  I N V P * P P  ( A 2 ,  B 2 ,  A A i ,  B 0 1  ) 
L  2 I D  ) z =

d e l e t e  i i i v p  
* b l g x m

S Y M B U L S 1 * 1 /  D 1 /  D 2 ,  D I O ,  P I  P C ) ,  0 2 0 , D 2 P 0 , 0 ,  Z ,  K ,  Z  2 , I 1 T 1 1 ,

I 1 T 1 2 , I I T 2 2 ,  I 2 T i l /  I 2 T 1 2 , I 2 T 2 1 , I  2 T  2  2 , I  3 T 1 1 , I 3 T 1 2 ,

I 3 T 2 2 , 1 4 T 11  /  1 4  T 1 2 ,  I 4 T 2 1 , 1 4 T  2 2 , 1 5 T 1 1 , I 5 T 1 2 , I 5 T 2 1 ,

1 5 T  2 2 ? I G T 1 1 ,  I 6 T 1 2 ,  1 6  T  2 1 , I G T 2 2 , I 7 T 1 1 / I 7 T .1 2 / I T T  7 1 ,

I 7 T C 2 , I B T 1 1 ,  1 8 T I C ,  I 0 T 2 1 , 1 A T  2 2 , T ^ T l l , I 9 T 1 2 , m ? ? ,

1 1 0 1 1 / 1 1 0 1 2 /  1 1 0 2 1 ,  1 1 0 2 2 , 1 1 1 1 1 / 1 1 1 1 2 / 1 1 1 2 1 , 1 1 1 2 2 /

1 1 2 1 1 / 1 1 2 1 2 ,  1 1 2 2 1 ,  1 1 2 2 2 , 1 1 3 1 1 , 1 1 3 1 2 , 1 1 3 2 1 , 1 1 3 2 2 ,

1 1 4 1 1 , 1 1 4 1 2 ,  1 1 4 2 1 ,  1 1 4 2 2 , 1 1 5 1 1 / 1 1 5 1 2 / 1 1 5 2 1 / 1 1 5 ? ? ,

K K /  T l /  T 2 /  T 3 /  T 4 , '  T 5 ,  T 6 , T 7 ,  T O , T 9 ,  T l 0 .

I N D I C E S 110=  Z , ii r'
j it r
î II M O 11 rv
i

L =  Z ,  K A  = Z ,  L I = Z ,  L 2 =  Z ,  L 3 = Z ,

L 4  = Z , L  5 =  Z /  L  0  =  Z /  L 7  =  Z ,  L 8 = Z ,  L 9 = Z , r n = z , $  I  =  7. f A A = Z ,  S B

C C  = Z , A  A 1 =  Z ,  A A 2  =  Z ,  A  A  3 =  Z , A 1 =  Z ,  A 2 = Z  ,  A 3 = Z ,  B 1 = Z ,  3 2 = Z ,

B 3 =  Z , J ,  1' B  1  =  Z ,  B B 2  =  Z ,  B 3 3  = Z ,  I. A =  Z , 1-1 =  1 , 52  =  7. , S 3 = Z ,  S 4

V E C T O R S 01, 02, P.



FUNCTIONS L>, E P(: = I , G=I, G l ,  G5 = I, G 6 = C , G7, UG = C, IJUG, l)D = U, PR, 
DT , DS“ U, DX, DK, DP, Df: = U, GU, PO, PI.

EXPR. =0, =0/ =0, INVP, IliVPP, PP=1, U = 2.

RUNNING TIME (SEC) 1 . 1 7 USED MAXIMUM
TERMS IN OUTPUT 32
GENERATED TERMS 110 INPUT SPACE 2Q1 2000
EQUAL TERMS 72 OUTPUT SPACE 157 4740
CANCELLATIONS 6 HR. UF EXPR. 26 260
RECORDS WRITTEN 20 ID. REGISTER 3 500
MULTIPLICATIONS 555 FUNCT. REG. 24 750

SYMBOLS 1=1,  Dl, D2, DIO, D1PQ, 020, 02PQ, W, Z, K, 1 2 , I 1 T 1 1 ,
I1T12/ I1T22/ I2T11,  I2T12, I2T21, I2T22, I3T11 ,  I3T12,  
I3T22, I4T11 ,  I4T12, I4T21, I4T22, I5T11 ,  I5T12, I5T21,  
I5T22> I6T11, I6T12, I6T21, I6T22, I7 T11 ,  I7T12/ I7T21/  
I7T22, IBT11,  I0T12, I0T21, I8T22, I9T11, I9T12, T9T22, 
1 1 0 1 1 / 1 1 0 1 2 / 1 1 0 2 1 , 1 1 0 2 2 , 1 1 1 1 1 , 1 1 1 1 2 , 1 1 1 2 1 , 1 1 1 2 2 , 
1 1 2 1 1 /  1 1 2 1 2 ,  1 1 2 2 1 ,  1 1222 ,  1 1 3 1 1 ,  1 1 3 1 2 ,  1 1 3 2 1 ,  1 132 2 ,  
1 1 4 1 1 ,  1 1 4 1 2 ,  1 1 4 2 1 ,  1 1422 ,  1 1 5 1 1 ,  1 1 5 1 2 ,  1 1 5 2 1 ,  1 1522,  
KK, Tl, T2, T3, T4, T5/ T6, T7, T6, T9, T10.

INDICES MU = Z, NU=Z, A=Z, B=Z, C = Z, L»Z, KA=Z, L1=Z, L2=Z, L3=Z,
L4=Z, L5 = Z, L6=Z, L7=Z/ LO=Z, L9=Z, RO = Z, SI*Z, AA=Z, BB = Z, 
CC=Z, AA1=Z, A A 2 = Z , AA3 = Z, A1 = Z, A2=Z, A3=Z, B1 = Z, B2=Z,
B3 = Z, J ,  BBl=Z, BB2=Z, DB3=Z, LA=Z, S1 = Z, S2=Z, S3=Z, S W .

VECTORS Ql, 02, P.

FUNCTIONS D, EPF=I, G=I, GI, G5=I, G6=C, G7, UG=C, UBG, DD=U, DB, 
DT, DS = U, DX, DK, DP, DF = U, GU, PO, PI.

EXPR. = 0, =0, =0, INVP, INVPP, PP=1, U = 2•

UNIT =

+ P(AA1)*P(A1)*P(B1)*P(BD1)

* ( 2.*D1**(~1) *T1*PDP + 2,*D1** (-1) *T4 + 4.*D1**(-1)*T5 + T1*PDP + 2.*T4 + 4.*t ? )

P (AA1)*P<A1)*D(B1/BB1)

* ( D1**(- 1)*T3 + Dl**(-1)*T5*PDP + T3 )

ft!
+ P(AA1)*D(A1/B1)*P(BB1)

* ( 2.*W*Z2**(-1)*T4*PDP + 1 2 * * ( - 1 ) *T1* PDP**2 + 4 .*Z2+*( - 1 ) *T5*PPP T4*PDP )

p ' j  + P ( A A l ) * D ( A l / B B l ) * P ( B i )

* ( Dl**(*~l )*T3 + D1**(~1)*T5*PDP + T3 )

/V: + D ( A A l / A l ) * P ( B l ) * P ( n m »■

CENTRO DI CALCOLO DELL’ UNIVERS1TA D I TRIHSTE



6 8

*  ( D l * * ( - 1  ) * T 3  + D 1 * * ( ~ 1 > * T 2 * P D P  + T 3  )

+ D ( A A 1 > A 1 ) * D ( Ql,B B 1 )
r >)

* ( -  T  3 *  P D P )

+ D ( A A 1 ^ B 1 ) * P ( A 1 ) * P ( B D 1 )

*  ( D 1 * * ( ~ 1 ) * T 3  + D 1 * * ( - 1 ) * T 5 * P D P  + T 3  )

^  + D ( A A 1 / B 1 ) * D ( A 1 j B B 1 )

*  ( -  T 3 * P D P  )

+ D ( A A l y  D B 1 ) *  P ( A 1 ) ^ P  ( B 1 )

3)
*  ( 2 . * D 1 * * ( - 1 ) * T 2  + 2 . * D 1 * * ( - 1 ) * T 4 * P D P  + 2 . * T 2  + T A * P D P  )

^  + D ( A A 1 , 1 > D 1 ) * D < A 1 . - B 1 )

*  ( 2 . * U * Z 2 * * ( - 1 >  * T 2 * P D P  + 2 . * 2 2 * *  ( - 1  > * T 3 * P D P  + Z 2 * * ( - 1 ) * T A * P D P * * 2  -  T 2* D O 0 j + 0 ,
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BEGIN 73 .2 3  SECONDS

write cummdm
*GND

SYMBOLS

INDICES

1=1,  Dl, D2, DIO, L'lPQ, D2G 
I1T12,  II T22, I 2 T 11 ,  I2T12,  
I3T22, I4T11,  I4T12, I4T21,  
I5T22, I6T11,  I6T12, I6T21,  
I7T22, I 8 T 1 1 , ■ I8T12, I8T21,  
1 1 01 1, 1 1 0 1 2, 1 1 0 2 1, 1 1 0 2 2, 
1 1 21 1, 1 1 2 1 2, 1 1 2 2 1, 1 1 2 2 2, 
1 1 4 1 1 ,  1 1 4 1 2 ,  1 1 4 2 1 ,  1 1422,  
KK, Tl, T2, T3, T4, T5, T6,

D2PQ, W , Z, K, Z2» I 1 T 1 1 .
I2T21, I2T22, I3T11 , I3T12,
I4T22, I5T11 , I5T12, I5T21,
I6T22, I7T11 , I7T12, I7T2.1,
IBT22, 1 9 T1 1 , I 9 T1 2 , I QT 2 2 ,
1 1 1 1 1 , 1 1 1 1 2 , 1 1 1 2 1 , 1 1 1 2 2 ,
1 1 3 1 1 , 1 1 3 1 2 , 1 1 3 2 1 , 1 132 2 ,
1 1 5 1 1 , 1 1 5 1 2 , 1 1 5 2 1 , 1 15 2 2 ,
T7, T8 , T9, T10.

IUJ = Z, NU=Z, A=Z, B=Z, C=Z, L = Z, KA=Z, L1 = Z, L2=Z, L3=Z, 
L4=Z, L5°Z, L6=Z, L7=Z, L8=Z, L« = Z, RO=Z, SI=Z, AA=Z, BB=Z, 
CC=Z, AA1SZ, AA2=Z, AA3=Z, A1»Z, A2=Z, A3=Z, B1=Z, D2*Z,
B3 = Z, J ,  B Bl= Z, B B 2 = Z , BB3 = Z, LA = Z, S1 = Z, S2 = Z, S3 = Z, S4 = Z.

VECTORS Ql, Q2, P.

FUNCTIONS D, EPF=I, G=I, GI, G5 =I , G6= C, G7, UG = C, UBG, O o II >•

DT, DS = U, DX, UK, DP, DF = U, GIJ, PO, PI.

EXPR. =0, =0, =0, =0, IMVPP, PP = 1 ,  U = 2 .

RUNNING TIME (SEC) . 1 3 USED MAXIMUM
TERMS IN OUTPUT 0
GENERATED TERMS 0 INPUT SPACE 239 2000
EQUAL TERMS 0 OUTPUT SPACE 0 4740
CANCELLATIONS 0 NR. UF EXPR. 20 250
RECORDS WRITTEN 20 ID. REGISTER 1 500
MULTIPLICATIONS U FUNCT. REG. 0 750

END OF RUN. TIME 73.38 5 L’CONUS

CALCOLO DELL’ U N l y E R S I T A DI TRIESTECENTRO DI



APPENDIX II
THE GRAVITON PROPAGATOR FOR A GENERAL GAUGE PARAMETER

Einstein’s Parametrization



SCHDOMSCHIP , VERS IIIN OF APRIL 1/ r>?7
TIME' .13 S ECUIIDS

T o

C WORKS OUT P i n * * 2 PART OF P AMD C-*+.5*R 
COM MUM R, RR, LAG 
S Z,  K
I  MU= Z, MU = Z, A = Z, B = Z , C = Z, L = Z,K A = I f  L l  = Z , L 3= Z, L3 = Z , IV* = Z, L5 = 7 , L A = Z, 

L 7 CZ,L 0=Z,L9=Z,RU=Z,S I=Z,AA=Z,BB=Z,CC=Z,AA1=Z,AA?=Z,AA3=7.  
A1*Z,  A2 = Z, A3=Z,C1=Z,B2=Z,  B3 = Z, J ,  p b i =z ,  BR2=z ,nn?=z  

P G M1 ,  G f' ,  OU1 f 0 U ,  F’ 0 ,  P 1 ,  P 2 
PIX

SYMBOLS 1=1, I f  K.

INDICES MU»Z, NU = Z, A = Z, 0 = Z,  C = Z, L = Z, KA = Z ,  L1 = Z, L2 = Z, L3=7,
L4 = Z f  L5 = Z, L(> = Z,  L?= Z f  LB = Z, L9=Z, F'0 = Z, S I  = Z, AA = Z, ‘1B = Z,
CC = Z, AA1 = Z, AA2 = Z, A  A 3 = Z» A1 = Z, A2=Z, A3=Z, 61 = Z, B2 = Z,
B3 = Z, J,  !3B1 = Z, B B 2 = Z , BB3 = Z.

FUMCTIOUS D, E PF = I ,  G=l ,  0 1 ,  G ? = I ,  06=C, 07, MG=C, UBO, &P = U, n«,
DT, DS*U, PX, DK, DP, DF=IJ, GDI,  CM, GUI ,  CD, PO, P I ,  *2.

EXPR. P., RR, LAG.

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T E



OHGIH 1.1. C(U ids
7/

.26

L 2

L A

L 6

L e

LID
111

I! R
7  RP. (I III, fill) = ( r . ni (  p.u,MU/RiJ,  Ml.1) - G i l  ( R' ] , MU, MU, r n ) + G M ( f " i , r I , HU)

+  G f 1 (  s i ,  M U ,  R O  ) - r , ( |  ( ; ;  t ,  M U ,  MU ) * G M  ( M U , ? ! , ' M l )  ) * K  * *  — •'*
ID,  GMK A+, B+ ,  L + ,KA+ ) =1.  / A . *K*c111 ( A • C , k A ) + ( P], ( A, C - L ) ♦ ° I f C , ” , l. )

+ P 1 ( C * L • 3 ) «• ° 1 ( L , C • f )
- P1 ( *■ ,  L. , 0 ) - " 1  ( L , 3 , C ) )

+ 1 . /  A . *1' *r.U ( A, C ) * ( P ?. ( P ,  C, L ,  y. A ) + P 2 ( C, 3,  L ■ K A )
+ P 2 ( C ,  L * fi t  V. A ) + P ? ( L ,  C ,"•, K A )
~P? ( R, L, C,K A) ~P1: ( L, R , C , R A ) )

ID,  GI1 ( A+,  0+,C-») *GM( A A B I3 , CC +) =1 .  /  16 .
*GU ( A, L1)  * ( P1 ( R, L1 ,  C ) + P1 ( L1,  R, C )

+ P 1 ( L 1 , C » B ) + P 1 ( C , L 1 , p )
- P U P ,  C / L l ) - P l ( C , n , l . l )  )

*GU( AA, 1.2) *( PL U P, L2 ,  CC ) + P1 ( L2, 'U>,  CC )
+ PL(L2,CC,L5!A)+Pi (CC,LL' ,RB)
- P I  ( P P,  CC, L 2 ) - P 1 { CC, « P, L2 ) )

I D, GM ( A+,  D+ ,  C + ) = 1 .  /  A . *K *Gl I ( A, L J. ) * ( P1 ( B, L 1 ,  C ) + p 1 ( L 1 , n , C )
+ P 1 ( L 1 .• C , P ) <• p 1 f C , L 1 • P )
“ P1 ( P, C » L1 ) -PL ( 0 • 3 « l 1 ) )

ID,  01.11 ( A+, B + ,  C + ) =-L . ! Z  . *K* ( PI ( A, " , r  ) + PI ( 3 , A ,C ) )
+ 1 .  / A . * K * * 2 * ( PI ( A, L3,C ) *P0 { L3,  P ) H\L ( A, LB ) + l">( 11 , l ? )

+ P K  L3,  A,C ) *PO(L3,  P) +P 1 ( L3,  A,C )*»'.)( '* .■I'M 
+PU( A, L 3 ) * P i  ( L 3,  M,C ) +PO( A, L 3 ) * P1 I a , !. ’  , C )
+ P O ( L 3 , A ) * P I ( L 3 , B , C ) + P O ( L 3 , A ) * P 1 ( R , 1 3 , C>)

- 1 . / B . * K * * 3 *  ( P i  ( A, LB, C )*»’0( L 3 , L 4 ) * pO ( L a , n )
+ P i  ( A, L 11, C ) * PO ( L 3 , LA ) *PO ( B » L M 
+ P1 ( A ,  L 3 ,  C ) * P 0 ( L A ,  L 3 ) * P 0 ( L A , 3 )
+ P L ( A, L 3,  C ) *PU ( 1. A , L3 ) *w 0 ( R, I. A )
+ PI ( L3 , A,C ) *PO(L 3* LA)* PC (LA, A)
+ P1(  L 3 ,  A ,  C ) * P U ( L 2 , LA ) *PO ( 3,  LA )
+ P1 (L3,  A,C ) *PO( LA, l 3 )*P0( LA» n )
+ P K L 3 ,  A,C)*P 0 ( L A, L 3 ) * P(> ( r' ,L A)
+ PU ( A, I. 3) *P 1 ( L 3,  l. A , C ) * P 0 ( L A , P )
+ PO( A , L 3 ) * P 1 ( L 3 , L A , C ) + PO( n , L A )
+ PO( A, L3) *  PI (LA,  1 . 3 , 0  *POf LA, P)
+ P D ( A , L  3 ) *  P 1 ( L  A , L  3 , C > * P O ( B , L A )
+ P 0 ( L 3 ,  A ) U P 1 ( l. 3, I. A ,  C ) + P 0 ( L A • I) )
+ P e ( L 3 ,  A ) * p 1 ( L 3 ,  I. A, C) * P 0 ( R ,  L A )
+ P 0 ( L 3 , A ) * P i <  L A , L 3 , C ) * P U ( L A , n )
+ P 0 ( L3,  A) *P1(  LA, L3,C ) + P0 ( P,  I.A )
+ P 0 ( A , 1 3 ) *PU( 1 3 , LA) * P 1 ( L A , 3 , C)
+ P0(  A, L 3 ) * P 0 ( L 3 ,  L A  ) *PI  (P. ,LA,(; )
+ P0 ( A, L3) *P0 ( LA, L3 ) *P 1 ( L A, V-, C )
+ P 0 < A, L 3 ) * P 0 < L A , L 3 ) * P 1  (R» LA, C)
+ P 0 ( L 3 , A ) * P U ( L 3 , L A ) * P 1 ( L A , 3 , C)
+ P(M L3,  A ) *P0 ( L3,  l.A ) *P1 ( n,  LA, C )
+ P 0 ( L 3 ,  A ) * P 0 ( L A ,  L 3 ) * P1 ( L A, ' ' ,  C )
+ P 0 ( L3 , A) * P u ( LA, L3 ) *  P I ( R, L A. C))

ID,  K = U
ID,  GU ( A + ,  B+ ) *011 ( A A + ,  Bl)+ ) = ( L' ( A, ' U - i .  / ? . . *! (*(  P A ( A , » ) + P!' ( P,  A ) )

+1 . /  A . ( PC (A,  L 3 ) * P 0 ( L 3 ,  !') + P 0 ( A ,  I. ?.) +P0 ( 3,  1.3 )
+ PC- ( L3 , A ) * P 0  ( L3, «)  +P 0 ( L 3 ,  /.) * PO ( p., L? ) )

- 1 , / P , * K ^ A 3 * ( P 0 ( A , L 3 ) * P 0 < L 3 , L A )* PU(LA,  f’ )
+ I’O ( A, L3) >fP0(L3,  L A ) * P 0 ( P ,  L A )
+ PC' ( A, L 3 ) *P0 ( L A, L 3 ) * PC ( L A , 3 )
+ P 0 ( A, L 3 ) * PO ( L A ,  L 3 ) * P" ( r' , L A )
+PU ( LS ,  A ) * PO ( L 3,  L A ) * PO ( t. A , B )
+ P 0 ( L3,  A) * P 0 ( L 3 ,  LA ) * i’u ( P • 1. A )
+ P(.'( L3,  A)*PO(LA,  L 3 ) * P 0 ( L A, P )
+ PM( L3,  A) *Pi.i( LA, 1.3 ) *PO( U. LA)  ) )

A ( P ( AA, P-B ) “ L . /  ? , * ( PM ( A A, p,p. )> PO ( « 3 .  AA ) )

C E N T R O  DI  C A L  C O L O  D E L L '  U N I  V E R S I T A  DI  T R I E S T E



+ 1 .  /  4 .  *!' .**2* ( |>o( A  A, L5)  *P0 ( I f  t  r». |< ) + iHX A A, L 5) *P0 ( BB . l  ̂ )
+ 1’ 0 ( L 1» > A A ) * P 0 ( L 5 ,  P>» ) + P i.) ( L 5 .• A A ) * P 0 ( n 3 .• 1 5 ) ) 

~ 1 . /  8 .  * Y .  ** 3* (p 0 ( AA# I. 5 ) * PO ( L5 # L 6)  *P 0 ( L 6 ,  4 B )
+ P 0 ( A A # L 5 ) * P 0 ( L 5 • L 0 ) * p 0 ( R1 >, # L 6)
+ PU( A A; LM ) *PU ( L6,  Lf ) *PO( 1.6, Bn )
+ PU ( AA# L 5 ) *P<J ( L6# L 5)  *PO< BB # L M 
+ PO ( L3# AA) *P'J (1.5# L(; ) * P 0 ( L 6 * El B )
+ P 0 ( L i* # A A ) *PO( L5#LM*PO(  3 B» L h )
+ PU ( 1 5 ,  AA ) *PO ( L6 .• L 5 ) *»o  ( L A# B B ) 
t-l'i.K LG > AA)*PO( LA, L‘5) *PU( BB# L A) ) )

L1 A X D# G » J  ( A+# B+ ) = [i ( A #  p.) - 1 .  /  2 .  *K* ( PO ( A ,  n ) + P U ( ft # A ) )
+2 * / 4 «  *K * * 2 *  ( PO ( A t  LI)  *P 0 { Lit 3 ) +Pt ( A# L 3 ) * PO ( n # I. p )

+ PO< L3# A ) *PO < L 3# D ) + P«j < L 3 #  A ) * PO < B# L  3 ) )
- 1 .  /  0 .  *K * * 3 *  ( PO( A# L 3 ) *  PO( L 3# L 4 ) *PO < L 4 #  B >

+  PO ( A # L  3 ) *  PO < L 3# L 4 ) * P u  < »  # L4  >
+PO( A t L 3 ) * P O( L A , L 3 ) *PO( LA t P )
+ PO ( A# L 3 ) * PU ( L4 # L 3 ) * PO ( B # L 4 )
+ PO( 1 3 1 A ) * P 0 (  L ? t  L4 ) *P0 ( LA, 0 )
+ PO ( L 3 # A ) * P O ( L 3 # L 4 ) ’rpO<P#L4)
+ PO( L3# A ) * P (> ( L 4 # L3 ) * P f ( L 4 #  V )
+ P 0 ( L 3 # A ) *- P 0 ( L 4 # L 3 ) * P 0 ( B # L 4 ) )

L16 ID# K- 0
UP HINT RP 
*NLXT

SYMBOLS 1*1# I t  Is*

I N D I C E S HU=Z# NU = Z# A=Z# B = Z# C = Z# L  = Z t  KA = Z# L1 = Z? L Z ~ Z >  L3 = Z# 
L4*Z# L 5  = Z# L6 = Z# L7 = Z# U W #  L9 = Z# PO = Z# SI=Z» AA»Z# BB = Z# 
CC = Z# AA1»Z# AA2»Z# AA3=Z# A1*Z# A3=Z# A3=Z# . n » Z#  5 ? = 7 t 
B 3 = Z # J# OBl=Z# 3U2=Z# DB3=Z.

F U U C T I O N S  0# E P F = I #  G = I #  G I #  G G = I #  GO = C# G7# MG = C .  IJ B G .♦ nn = ’ i ,  0 " ,
DT# DS 3 U# DX# U K ,  D P ,  DP = U ,  G M 1 ,  GM,  G U I ,  CM, -  P O ,  P I #  p '’ *

E X  P R .  R# RP. ,  L A G .

R U N N I N G  T I M E  ( S E C ) 4 0 . 4 0 U S E D MAX fMOM
T E R M S  III  O U T P U T 132
G E N E R A T E D  T L R M S 132 I N P U T  S P A C E oi.n ', n"‘n
E Q U A L  T E R M S 0 O U T P U T  S P A C E O J_ T 7 f* i‘>
C A N C E L L A T I O N S 0 I I P .  O F  E X P  P, • 53 ? 4 0
R E C O R D S  W R I T T E N 0 I D .  R E G I S T E R 3 3 no
M U L T I P L I C A T I O N S 1 0 1 3 6 1 F U M C T .  R E G . 3 K ' 750

II K
Z R = R R { M U # N U )  * (  I X  HU •HI l) - 1 .  / 2 .  * K *  ( Po ( M U ,  MID + P O ( M" »  *1' *) )

+ 1 .  / 4 . * K * * 2 * {  P 0 (  1 1 U # L 7 )  * P O (  L 7 -  MI D + P 0 (  MU # 1. 7  ) * P 0  (*■' "> L 7 )
+ P0 ( L7# MU ) *P0 ( L7 1 M U) + P 0 ( t.7 #Mt.l) + P 0 ( MU# L7 ) ) 

- 1  . / 0 . * K * * 3  A( PCX fill.  L7J *PU( L7#L P) rf!’ CX LB,  MID 
+P(»( f*U# L?) * P U ( L 7 , L P ) * P 0 ( m i , L «  )
+ P 0 ( M U, L7)*PO( LB#L7) ^PO( LC#NU)
+ P0U11I# L7) *PO( L' ) #L7) ^PvXUn, LP )
+ l> 0 ( L7# MID *PO ( L7# L 0 ) *P o ( L e # MU )
+ PO(L7#MO)*PO(L M l ' )  *PO(Mi | ,LP)
+ P 0 ( L 7 # MID  *  P 0 ( L ? # L 7 ) *  P 0 ( L P # M 0 )
+ PU< L7#MH)*P0(LP.#L7)  >«'l, OCmj ,LB)  ) )

L 4 ID # K = 0
UP PINT f>
♦ N E X T

SYMBOLS 1=1# Z# K.

I N D I C E S  !1U = Z# UU=Z# A = Z# B = Z# C = Z# L = Z# KA = Z ,  L i  = Z, L 2 * Z #  L3 = 7 ,

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T E



FUNCTIONS

L't = Z,  L f»3 Z , U >  = Z f  L7 = Z,  L" = Z , L9 = Z, I’ IJ -•= Z > Si  =Z,  Aa = 7.» •>" =.', 
CC = Z,  A A1 = Z ,  AA2=Z,  AA3=Z,  A1 = Z, A2=Z,  A 3 = Z , "1 = 7 ,  " 2 = 7 ,
B3 = Z,  J ,  BBl =Z,  BB2=Z,  BR3=Z.

f u mc t r u n s  u ,  epf  = i , 0 = 1 ,  GI ,  G9 = i  ,  G 6 = C , 0 7 ,  0 G = C , DUG, nr' = n ,  nn ,
PT,  DS=U, DX, UK, UP, 0 F = ■ 1, Gi l l ,  G M, GUI , GO, i’ o , P i ,  "7

EXPR. 1 ,  RR, LAG •

RUMNIMG TIME (SEC) Vt • 7(> USED MAX rM'IM
TERMS III OUTPUT i.2 3
GENERATED TERMS i  r> o 1 1!P1 IT SPACE 33 6 Z  C 9 0
EQUAL TERMS 3 3 OUTPUT SPACE .3 5 3 tt u o
CANCELLATIONS 0 UR. UF EXPR. 2 7 2 60
RECORDS WRITTEN A I D.  REGISTER 3 FOO
MULTIPLICATIONS 76 3  3 FUMCT. REG. 23 7«;n

SYMBOLS 1=1 ,  Z,  K.

I N D I C E S M U  =--It N U  = I t A  =  Z  ,  P - I t C -  7.9 L  = I t  \■ A = Z t 1 . 1  = I t  L 2  =  Z ,  l. 3  = 7 ,
L 6  =-  L 9 L 5  = I t L  o  =  Z  , L 7  = I 9  L H  = I t L ° :--It R f J - I t S I  =  Z , A A  =--7t "  3
C C  =- - i t A A 1 = l t A A 2  =  Z ,  A  A  3  =  Z , A 1 =  Z , A  2 = I t A 3 = 7 ,  B 1 = I t ri 3  = I t
B 3  =--It J  , B D l =  Z ,  B i ) 1 = 1 ,  B  D 3  = -1

U •

F U N C T I O N S D , C P F =  I , G  = I ,  G I , 0  5 = 1 ,  Gb s  C ,  G:T ,  i1IG = C, UpG, pr> = 1 1 j , 0 1\ ,
DTj• D S = U , D X ,  UK, D P , D F  =  U , GMI, GM• GH I , GO, "C 9 ’ 1 ,

EXPR. R,  RR, LAG.
II R
Z LAC = 2 . *R* ( 1 .  + . 5*K*PO ( LB, LR ) +K**2* ( PO ( LB • I. B ) *PO ( L '? , I. 'J) 7 " . 

- 1  . / 1 0  . * ( PO ( LB ,  L9 ) *P0 ( L 8 , L 9 ) + " G ( L B ,  L 9 ) + P 3(  L 9 , L » )
+P0(  LO, L 0)  * P U  ( LG, L9 ) + P0 ( L° ,  L 9 ) *P0(  Lf>. LG ) ) ) )

L f» ID, K = 0
IIPRIMT LAG 
*NL: XT

SYMBOLS 1 * 1 ,  Z,  K.

INDICES MU = I t NU = I t A = Z , n = Z t c = z , l =;I t  K A = 7.,- 1.1 =z , L 2 = 7 L 3 = 7 ,
L A = I t L 5 = I t LG = Z 9 L7 = I t  LB = i t L9=Z,  191 = 7 , c" r O a = Z> AA= 7 ,  3
CC =I t A A1 = l t AA2 =*Z ,  AA 3 = Z, A1:- I t  A 2 = /I t  A3 = z . B 1 = I t 0 2= Z
Q3 = I t J , RBI = Z , 3B 2= Z , BB3 = Z .

FUNCTIONS D, EPF = I t 0= I t  P. I . G5 = l t  06 = C J, 0 7 ,  11G = C, 0 3 G OP , DO,
DT, DS = U, DX , UK9 DP, DF = U, G M i  , G M, GUI, GU 9 n 0 t i ' l ,  r>

EXPR. R, RR, L AG .

PUNNING TIME ( SEC) (t b . 3 3 USE D M A V T fM IM
TERMS IN OUTPUT
GENERATED TERMr.j 12 J IN PUT S P A  C L 3 0 11 2D 00
EQUAL TLP.NS 0 OUTPUT s p ac 71 6 A 7 A 0
CANCELLATIONS (.) NR. UF EXPR . 3c 6 2 6 0
RECORDS WRITTEN 1) ID. REGISTER 3 6 0 0
MULTIPLICATION sJ 363 2 func T. REG. 1 7 ‘in

SYMBOLS 1=1 , I t  K.

INDICES IUJ = Z,  
L A = Z ,c c = z ,

MU = Z,  A = Z, B = Z,  C = Z .  
L? = Z,  L(> = Z,  L7 = Z,  L3 = 
A A1 = Z ,  A A 2 = Z ,  A A 3 3 Z,

L  =  Z ,  l ' A  =  7 ,  L 1  =  Z ,  L 2  =  Z ,  1 3  =  7 ,  
I t  L °  = Z , P U  =  Z ,  S I  =  Z ,  A A = Z » b B 
A 1  =  Z ,  A  2  =  Z > A  3  =  Z ,  B  1  =  Z ,  " 3 = 7 ,

B3 = Z ,  J ,  B 01= Z,  1)132= Z, BB3=Z.
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F U N C T I O N S D ,  G P F  = I ,  0 = 1 ,  C l ,  
D T ,  D 3 « U ,  D X ,  U K ,

G 5 = 1 ,  G 6  = C ,  G 7 ,  U G  = C ,  D U G ,  n n  = n ,  D P .  >j(j 
D P ,  D F = U ,  G U I ,  C M ,  G U I ,  C M ,  " O ,  P I ,  D 2 .  ' f

E X P R . k ,  P. P. ,  L A G .
D E L E T E  R , k k  
# B E  G £ M

S Y M B O L S 1 = 1 ,  Z ,  K .

I N D I C E S m>  = Z, M U  = Z, A  = Z ,  B 
L 4  = Z, L  f'  = Z  ,  L  6  = Z ,  
C C  = Z, A  A 1 =  Z,  A A 2  = Z  
3 3 = Z ,  J ,  0 1 1 1 =  Z ,  B B

-It C = Z, L  = Z .• R A  = Z ,  L 1  = Z  ,  L 2 * Z ,  L 3  = Z,
L  7 = Z ,  L 5 = Z ,  L <J = Z  ,  i’ 0  = Z,  S I = 7 ,  A A  = Z ,  nn, = 7 ,  
,  A  A  3 = Z ,  A 1  = Z, A Z  -It A 3 = Z,  B 1  = Z ,  B 2 = Z ,
2  = Z, G B 3 = Z .

F U N C T I O N S D ,  E P F = I ,  0 = 1 ,  C l ,  
D T ,  0 S  = U ,  D X ,  U K ,

0 5 = 1 ,  G G  = C ,  G  7 ,  1'  G  = C ,  U B G ,  n n  = H ,  O R ,  
D P ,  l ) E  = U ,  G U I ,  G M ,  G U I  > G I J ,  P O ,  P I ,  p  2 ♦

E X P R . P . ,  P R ,  L A G .

R U M N I M G  T I M E  ( S E C ) A 6 • °7 U S E D M A X  I  Ml 1M
T E R M S  I f l  O U T P U T 0
G E N E R A T E D  T E R M S 0 I N P U T  S P A C E 175 2 00 0
E O U A L  T E R M S 0 O U T P U T  S P A C E 0 A 7 A 0
C A N C E L L A T I O N S U M R .  U F  E X P P . 19 2 6 0
P E  C U R D S  W R I T T E N 1 •> J. H I D .  R E G I S T E R T_ 5 0 0
M U L T I P L I C A T I O N S u E U M C T *  R E G . 0 l c '>

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S 1 T A  DI  T R I E S T E



B E G I N A 7 . 3 2  S E C  Ut!l>S

N A M E S  L A G
C O M M O N  Vi , V 2 , i 11P P , L A G 1
S Z , K K , T I , T 2, T 3 , T A , T 5, T 0 , T 7 , T ■ *, T'>,TiO, SA, S B . S C
V Ol/Ui-I/P 
* F I X

S Y M B O L S 1 = 1, Z, K, K K ,  T l f  12,  12 ,  T A.* T5, |>, T 7,  1 !,  T", T I P *  
S A , SB, SC*

I N D I C E S M U  = Z, N'I = Z. A = Z, B = Z , C = Z ,  L = Z, K A  = 7, l l = Z ,  1.7 = 7, L W ,  
LA = Z, L 5  = Z, LO = Z, L 7  = Z, LB = Z, L9  = Z, P M  = Z, SI = Z, A A = 7, ?R 
CC = Z, A A 1 = Z, A A 2 = Z ,  A a 3 = Z ,  A 1  = Z, A 7 = 7 ,  A ? = Z ,  rU  = 7. 1*7 = 7, 
B 3  = Z, J, B B 1 = Z , U B 2 = Z ,  3 P 3 = Z  .

V E C T O R S Q l ,  Q2 ,  P.

F U N C T I O N S 1), E P F a I , G= I , G I ,  0 5  = 1, G 6 3 C , 07, H O = c ,  M B O ,  D 0  = IJ. PB, 
D T ,  DS = U, !)X, D K ,  D P ,  L«F = U, G U I ,  G O ,  G i n ,  Oil, °o.* PI, P2

E X P R . = 0, =0, L A G ,  V I ,  V 2 ,  I N P  P • L A G  U

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T E IS



SYMBOLS

INDICES

VECTORS

FUNCTIONS

EXPR.

1=1, Z, K, KK, Tl, T2, 13, T4, T5, T6, T7, TR, TO, TIO,
$A, SB, SC.

NU = Z, NU = Z, A = Z, B = Z, C = Z, L = Z, KA = Z, U  = Z, L2 = Z, L 1 W  ,
L4 = Z, L5 = Z, L6= Z, L7 = Z, LB=Z, LO=Z, PO=Z, SI = Z, AA=Z, 3R = Z, 
C C = Z , AA1= Z, AA2 = Z, AA3=Z, A1 = Z, A2=Z, A3=Z, B1 = Z, 3?=Z,
B3 = Z, J, B Ql= Z, QD2= Z, DD3 = Z •

Ql, 02, P.

0, EPF=I, 0=1, GI, C5 = I, 06 = C, 07, UG = C, UBG, pn = u, mi,
DT, D3 = U, UX, UK, DP, DF = IJ, GMl, GM, GUI, GO, f>0, PI, '’7.

=0, =0, LAG, VI, V 2, I W ’P, LAG1.

RUNNING TINE (SEC) .45 USED MA y r MI.'M
TERMS IN UUTPUT
GENERATED TERNS 9 INPUT SPACE 235 7 00 3
EQUAL TERMS f OUTPUT SPACE \ i 4 740
CANCELLATIONS 0 HR. OF EXPR. 2 4 2 60
RECORDS WRITTEN 19 ID. REGISTER 3 500
MULTIPLICATIONS 46 FUMCT. REG. 13 750

SYMBOLS 1=1, Z, K, KK, Tl, T2, T 3, T 4, T5, T6, T7, in, TO, TIO,
SA, SB, SC.

INDICES MU=Z, MU=Z, A=Z, B=Z, C=Z, L=Z, KA=Z, U= Z ,  L2 = Z, L3 = 7,
L4 = Z, L5 = Z, L6 = Z, L7 = Z, L8 = Z, L9 = Z, RO = Z, SI = Z , AA*Z, BB = Z, 
CC = Z, AAl = Z, AA2 = Z, A A 3 = Z, A1 = Z, A2=Z, A.3=Z, 01 = Z, R? = Z,
B 3 = Z, J, BB1=Z, B 0 2 = Z > BB3=Z.

VECTORS Ql, Q2, P.

FUNCTIONS D, EPF=I, G=I, GI, 05=1, G6=C, G7, UG=C, UBG, DD=U, DR,
DT, D5 = U, DX, DK, DP, DF = U, GUI, GM, GUI, GU, PC, PI, P2.

EXPR. =0, =0, LAG, VI, V2, INPP, LAG1.

!l R
C WORKS OUT THE GRAVITON PROPAGATOR 
Z LAG=LAG

CENTRO D I CALCOLO DE L L ’ UN1VERS T A D I TRI E S T E



L  2  1 D , K * * ( J + ) = K K * * ( ~ J )
L  3 I D , K K = U

M P R I N T  L A f *
★ N E X T

SYMBOLS 1 =1 /  L t  K, KK/ T l , T 2 / T3,  T4 ,  T 5 t T A • 1 7 /  TP/  T«, Tits*
SA/ 5 3 /  SC.

INDICES NU = Z,  NU = Z/ A  = Z/  o = Z / C = Z / L = Z / K A = Z,  L 1 = 7. / L 2 = 7 / L1 = Z ,
L4 = Z,  L5 = Z/ L6 = Z, L7 = I t  L P = Z / Lr) = Z, PU=Z,  S I =Z/  AA= Z/ B
CC=Z/ AA1= 2 /  A A 2 = Z/  AA3 = Z/ A1  = Z/ A3 = Z , A 1 = Z / B 1 = Z / 1 ? = Z
B3 = Z,  J /  BB1 = Z,  BB 2 = Z/ 3 B 3 = Z .

VECTORS 0 1 /  02 /  P.

FUNCTIONS D/ E PF = I /  0 = 1 /  GI / OF = I / G 6 = C /  G V / l. lG=r, 1! M("., OD = U, rM,
DT/ DS = U/ OX, DK/ n p, 0F=U,  GOl /  GO . GUI,  Gil, p o , P I ,  »;

E X P R . =0 / =0 /  LAG/ VI /  V-t
i~t I f!'1 • ’ .* L A G1 .

RUNNING TINE (SEC) .9?i USED maximum
TERNS IN OUTPUT 1 3 3
G E N E R A T E D  T E R M S  1 3 3 I N P U T  SPACE Z3B icon
EQUAL TERMS 0 ■ OUTPUT SPACE 062 4760
CANCELLATIONS 0 U R .  OF EXPR. 25 2 A 0
RECORDS WRITTEN 26 ID.  RIGISTEP 6 r O/j
MULTIPLICATIONS A 2 A I’l'UCT • PEG, 20 7*?0

SYMBOLS 1 =1 /  I t  K, KK/ T I t T 2 / T 3 * TA, TG, T6 . T7/  TB, T9, TIG*
5 A/ SB/  SC.

INDICES MU = Z, UU = Z/ A = Z/ B = Z, C=Z* L = Z, KA = Z,  Li=7. ,  L? = Z,  1 1 = 7 ,
L4 = Z/ L 5 = Z / L 0 = Z / 1 7  = 7. t  Lf( = Z / L̂  = Z, PU = Z, 5 J*= Z, AA=Z, P1 = Z,
C  C  =  Z  /  A A 1 = Z /  A  A  2  =  Z  ,  A A 3 = Z ,  A l  =  Z ,  \ 2 = Z ,  A 3  =  Z, P - 1 « Z ,  G ?  =  Z*
Q3 = Z,  J /  BB1=Z,  3B2=Z,  B!! A=Z .

VECTORS 0 1 /  0 2 /  P.

FUNCTIONS D, E PF = 1 /  0 = 1 /  0 1 /  01*= I - G6 = C.* 0 7 /  00  = 0 /  UB0 /  nn = U, n'O
DT, DS = 0 /  D X ,  O K /  D P /  I ) F  = U ,  0 0 1 /  G O .  0 0 1 *  G O ,  t’ O ,  P i ,  " 2 ,

EXPR. =0/ =0/ LAO/ VI, V2, IMPP,  L A G1 •
N R
C GAUGE BREAK 1 1 ! 0  TERM
Z LAG- LAG- 1 . / £ • * (  ! . / . ? . * <  PM MU, MU, f!H) + P i  (,'|D, mm, Mil) )

•■!'!./ 2 . Ml» 1 ( RU, MIJ/Pn ) + mi ( *m,  tVi ,  pn ) )
- 1 .  i  *t .  *  ( P 1  ( 0 U ,  M U /  01, 1 ) +  «■’  1  ( U  U ,  M 1 1/ M !, !) ) *  p 1  ( v n  ,  r  M ,  M M ) 
- 1 .  / ' t . M I ’ i  ( I ' . l J / i l U / P . n  ) H ’ l  { M U  ,  P U  • R U  ) ) * P 1  ( *1 u  ,  M M ,  r j i. !) 
+  1 .  /  A  . * P M  0 0 ,  M U ,  M U )  * P i  ( I ' D ,  P H *  MU  ) )

IIP R I NT LAO 
★ NEXT

S Y M B O L S 1  = 1 /  :I t K /  1. K / T l / T 2 , T 3 / T 4 ,  T F , r e , T7, T  n ,  T ' N T J U /
S A / S B / S C  .

I N D I C E S M U  = Z , N U = Zt A  = Z ,  p. = Z  / c = I t L  = Z ,  K A = Z  / 1  = Z  * L  2 = Z  ,  1. *  = 7 /
L 4  = It L 5 = Z  / L 6 11 L  7  = Z , L B  = I t  L V = Z / k n = Z  / S 1 = Z /  A A = Z *  P l = ^ ,
C C  = It A  A 1  = Z  / A A 2  = Z / A  A J  “ Z , .A 1  = Z  /  A >-if A  3 = 7 * i> i  = Z / n 3 = 7  ,
B 3  = I t J  J B B 1 = Z / O B :  = z , m = Z .

V E C T O R S Ql / 0 2 / P .

F U N C T I O N S D, E P f " = I ,  G = 1 / 0 1 / G F  = 1 / G 6 = C /  0 7 * ! .1 0 = C / lip. 0 *  D D = U , rv7 ,

C E N T R O  D I C A L C O L O  D E L L ’ U N I  V E R S I T A  DI  T R I E S T E



DT# D E  = U  # D X #  D R j • D P #  D F  = o# <Hii# CO'# c• Ui# g o , i-'0# ( >L# P 2 .

EXPR, =0# =0# LAG# Vi# V 2 #  I M P P #  L A G 1 .

RUNNING TIML (SEC]1 1 . 3 2 o s p n • l A X P M J O
TERMS IN OUTPUT 132
GENERATED TERMS 132 IflP'iT S P A C E 2 7  n 2 COO
EQUAL TERMS 0 OUTPUT SPACE r) 7 r; A 7 A 0
CANCELLATIONS 0 UR. OF r. X P P . . 3 0 ? 6 0
RECORDS WRITTEN 3 3 I D.  P.EGISTE0 3 0 0
MULTIPLICATIONS AU 3 f'UMCT, PEG. 17 7S0

S Y M B O L S 1 = ]c# Z # K>  K K# T i # T 2 # T 3 # T A #  T F , T o # T 7 , T O #  T ? # T l  0#
S A j• S B #  S C  *

I N D I C E S m u == z # !1U = Z  # A = Z  # B = Z  # C = Z  # L = Z » K A  = Z# L 1  = Z» L 2 = Z # L 3 = Z #
L A  =* z # L 5 » Z # L A = Z  # L 7  = Z j. L O ;= Z# L °  = Z  # P U = Z # S ! = Z ,  A A= Z # B B = 7. #
C C  ==z # A A 1 = Z # A A 2 =  Z # a  a : 1 = Z # A 1  = Z  # A 2 = z , A 3 = Z # B 1  = 7 . , II rs

i

B 3  ==z # J #  B 3 1 = Z  # B B 2 = Z# D B 3 =2 Z. ■

VECTORS 01# 02# P.

FUNCTIONS D# E PF = I # 0=1# 01# CO­
OT ,  DS = IJ# OX# OK.• HP,

I ,  C(.' = C# 0 7 .  0 0 = f:, 11P 0 ,  np = U, na , 
DF=U# CM.l# CM# 0 0 .).# 00# 1’0# P I ,  PR.

EXPR.

L 2 

L 3

SYMBOLS

=0 # =0 # LAG# Vi# V2# INPP,  LAG1.  
fl R
Z V I a LAG
ID # A 0 1S U # P 0 ( L 1  + # LI: + ) * F LM L 3 + # L A «• # L F + # L 0 +• ) =

D ( LI# Ai  ) *D( L2# HI ) Mi ( 1.0# A?. )*n ( I. PR. )*()?{ L  ̂Q ? ( LA) 
ID# A D ISO# Pi  ( L1 + # L2 + # L3 + ) # L F + # L(> + ) =

D( LI# Al  >*D(L2# B 1 ) ”mH  ( L3) "D(  LA, A2 ) * 0 (  L r # n;* ) ? (  l#, )
UPRINT VI 
*NEXT

1=1# Z# K# KK# Tl #  T2 # T3# T A# TF,  To# T7# TP# T9,  T!0#  
SA# SB# SC.

INDICES I1U = Z# !1U = Z # A = Z# B = Z# C = Z# L = Z# KA = Z# L1 = Z, L ?. = Z , l.3 = Z#
L A = Z # LG = Z# L 0 = Z # L7=Z# L3 = Z# L'»=Z# !’U = Z,  SI = Z# ,VA = Z# P« = Z# 
C C = Z # A A1= Z * AA2 = Z # AA3 = Z# Al  = Z# A3=Z# A3=Z? R1»Z.  B2 = Z#
B 3 = Z # J #  B B1 = Z # 3 B 2 = Z # Bu3=Z.

VECTORS 01# 02# P.

FUNCTIONS D# EP F = I ? 0 = 1 # GI# OF = I # G i .= n# 0 7 . uo =C# U!U',, nn = n, PR#
DT# DS = U, DX# DK# D P # DC =0# on 1 # G i1 * G"I #  GO# !'() , P L#

EXPR.  =U# =0 # LAG# Vi# V2 # IMPP# LAG L.

RUNNING TINE (SEC) 2 . 2 A • i <: i  n m a y x MO M
TERMS IN OUTPUT *) )
GENERATED TERMS 132 iflPUT SPACE 2 00 ’V)D
EQUAL TCRMS 1 0 2 OUTPUT SPACf I 7,2 A7A0
CANCELLATIUNS G MR. OF EXPR , 2 6 760
RECURDS WRITTEN AO I D. DEG 1 ST!.' 2 3 0 o
MULTIPLICATIONS 6 61 r u o c T . BEG, 1 ° 7 3 0

SYMBOLS 1=1# Z# K# r.K# Ti# T2 # 13# TA# IF# T A# T7,  JIG T ■ J. T o#
SA# SB# SC •

INDICES MU=Z 11 /  A = Z # B= Z # c = z # L = Z# K A :■ Z # L 1  = Z # 1. ■“ = Z , f l = 7 ,

C E N T R O  DI  C A L C O L O  D E L L ’ U N 1 V E R S I T A  DI  T R I E S T E



L A  = Z ,  L 5  = Z ,  L6 = Z ,  L. 7 = Z ,  t.3 = Z ,  LO=Z,  R U  = / .  s ;  = 7 .  AA = Z ,  » ' « = /  
CC = Z ,  A A l = Z ,  A A2 = Z ,  A A 3 = Z ,  A l  = Z ,  A 2 = Z ,  A 3 = 7 ,  B W ,  n ? = 7 ,
B3 = Z ,  J ,  B !)1 = Z ,  B B 2 = Z ,  B a 3 = Z .

VECTURS 0 1 ,  Q 2 ,  P .

FUNCTIONS D, GPF=I ,  G=I ,  C l ,  G5 = I ,  Go=C,  G7,  m e ,  no = U,  i n ,
DT, DS = U,  DX, 01'., DP, DF = H, GMi,  CM, GUI,  ci.i, p o ,  P I ,  op .

FXPR. = 0 , = 0 ,  L A 0 ,  VI ,  V2 ,  IIIPP,  LAGl .
N R
Z V 2 = L A 0

L 2 ID,  ADISO,  1*0 ( L1 * , L 2 + ) * P 2 ( L ' 3  + , LA+, L :'i+,Lf:+) =
D ( L 1 / A 2 ) * D ( L 2 ,  B 2 ) * D (1.3 ,  A1 ) * 0 ( L 3 , B1 ) + 01 ( L !5 ) + 01 (LG)

L 3 I D , A D I S U , P 1 ( L 1 + ,  L 2 + ,  L 3 + ) * P 1 ( L A *■ , L5 +.» l. 6+ ) -
P( LI ,  A2)*L>( L2 , B 2 ) * U 7 ( L 3 ) * D ( L A , A i ) *:>< L 5 t  »  1)  *0 1< LM

MPRINT V2 
*NGXT

SYMBOLS 1 = 1, Z, K, IOC, T l , T2 ,  T 3 ,  TA,  TO, TO, T7,  TP. Tf/, T 1 n ,
S A , SD,  SC.

INDICES MU = Z, IIU = Z,  A = Z, i’>= Z, C = Z, L = Z, K A = Z , L i  = Z, L 2 = Z , L3=Z,
LA = Z, L S = Z ,  L 6 - I t L7=Z,  L P. = Z ,  Lf> = Z, PM= Z, SI = Z, AA= Z, Pl' = Z,
CC = Z,  A A1 = 2 ,  AA2 = Zt  A A 3 = Z , A1 = Z , A 2 = Z , A 3 = Z , 3 1 = Z , 3 2 = 7 ,
0 3 = Z,  J ,  BBI =Z,  mu 2 = Z,  3B3=Z.

VECTORS 0 1 , 0 2 ,  P* *

FUNCTIONS D, E P F - I ,  0 = 1 ,  GI , G o = I ,  GO = C,  0 7 ,  11G = C, 113 0 , nn = u , i n ,
DT, DS=U,  DX, DK, DP,  !) F = 0 ,  GM1, ON, GU l ,  GU, PO , P1 ,  P .

EXPR. = 0 , «(J, LAG, VI ,  V2 ,  I * 1P P , LAGl .

RUNNING TINE (SEC) 2 . P B USED MAyjH'l  m
TERMS IH OUTPUT •y o
GENERATED TE RMS 1 3 2 INPUT SPACE 2P0 7 n A o
EQUAL TERMS 10 2 OUTPUT SPACE 172 A 7 A 0
CANCELLATIONS r, UP.  OF EXPR. 27 3 A 0
RECORDS WRITTEN u' (\ ID.  REGISTER 2 3 5 f»o
MULTIPLICATI l)N 5 0 6 1 RJOCT. REG. 10 7 o n

SYMBOLS 1 = 1, Z,  K, KK, T l , T 2 ,  T 3 ,  T A .* ID,  TO, T7,  TP, t o , Tl 0 t
SA, SD,  SC.

INDICES MIJ«Z, M'J = Z,  A = Z,  Q = Z,  C = Z, L---Z, KA = 7 ,  L1 = Z,  L7 = Z,  L3 = 7 ,
L A = Z,  L G = Z,  LO = Z,  L7 = Z,  L!’ = Z,  L'? = Z,  Ri] = Z, SI = Z, AA=Z,  pp. = 7,  
CC = Z,  AA1= .7, A A2 = Z , AA3=Z,  a l  = Z, A7 = Z, A3 = 7., B1 = Z, 3 2 = 7 ,
B3 = Z,  J ,  BBI=Z,  BB2=Z,  3 ) 3 = 2 .

V E C T O R S 0 1 , 0 2 ,  P .

F U N C T I O N S D ,
D T ,

E P F  = I ,  G = I ,  G i ,  G  i> =  I ,  G  0  = C ,  0 7 ,  
D S * U ,  D X ,  U K ,  D P ,  O F = U ,  G U I ,  O '

0  G = (, ,  1 1 B G  ,  
3 .  GUI,  G U ,

D D = U ,  D P ,  
” 0 ,  P I ,

E X P R . = U , =  0 ,  L A G ,  V I ,  V  2 ,  I M P  2 . L A G i .  
M R
Z  I U P P  =  V I + V 2
D E L E T E , L A G , L A G ! , " I , 7 2
" N E X T

S Y M B O L S 1  = 1  
S A ,

,  Z ,  K ,  K K ,  T l ,  T2,  T  3 ,  T A ,  T F ,  
S B ,  S C .

TO,  T  7 ,  T P , - T O ,  T i o .

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S 1 T A  DI  T R I E S T E



I N D I C E S MU*= Z / NU = Z / A = Z / 15= Z > c = I t l  = Z/ KA == z , L i  = Z / L i W z L 3 = Z /
L A * ■-It L 5 = Z / L 6 = Z t L*., = I t L P  = Z z  L ' -) = l > - PU = Z /  s i  = ;7 ,  A A = Z / m  = i >
cc  =■-It A A 1 = 2/ AA2 = 1 t  AA 3 = / 1 /i I  = z / A 2 = Z / it< U  = Z , R? = i t
B3*■-It J  t  B B 1 = 1 1 33 2 = 1 / 31.13 = z .

V E C T O R S O l j • 02/  P .

F U N C T I O N S 0/ EPP = 1# o = I t  0 1 / o:> -  I t ON - C t  0 "ti t 11 <; C/ U A O , , DR t
11 T>» ns = U/  OX/ m< j L'P > DP =u, G!1l, r,f1 .* 0 U L t 0:1, P 0 • P b P2.

E X P R .  = 0 ,  = 0 / L A G *  V I /  V 2 , I M P P * L A G l .

R U N N I N G  m u :  ( S E C )  
T E R M S  I M  O U T P U T

3  *  0  u  
3 3

U S E D R A V I  MU M

G E N E R A T E D  T E R M S A A I N P U T  S P I C E 2 1 e> P. 0 0 0
E Q U A L  T E R M S 1 1 O U T P U T  S P A C E 1  R 1 A 7 A 0
C A N C E L L A T I O N S 0 M R *  J F  E X P R . ?b 2  6 0
R E C O R D S  W R I T T E N A  A I D .  R E G I S T E R 1 * 0 0
M U L T I P L I C A T I O N S 1 3  A F U U C T .  P E G . I S 7 5 0

S Y H 8 0 L S 1 = 1 / Z / K /  K K  / T l / T  2 /  1 3 / T A  / T rI .  Tbt T  7 / T « . T O / T l  0 I
SA, S 0 /  S C .

I N D I C E S N U » Z z N U =  Z  / A  = Z .  (j = Z/ C = Z / L  = Z/ !■’ A = Z / L J  =Z / 1. 3 = Z / L 3 = ZP
L A  = Z / L  5 = Z  / L  6 = Z  / L 7  = I t  L «  == 2 /  1 0 = ■ ■ It P U = Z/ s I = Z♦ A A = Z / nn = z >
C C  = Z / A A 1 =  Z * A  A  2 = Z/ A A3 = Z» A 1  = Z / A 2 = Z / A 3 = Z/ « 1 = 7, n ?  =l9
B 3  = Z / i t  m u = Z / BB 2  = Z / 3 33 == Z .

v e c t or s 0 1 /  0 2 /  P .

F U N C T I O N S 0 /  EPF=I * G = 1/ 0 1 / G S = 1 /  0 ( ; = C /  0'/1. !)('; =C . N!'.0/ 0 0 = U  / 0 A 9

D T /  D S = U z  o x / U K / l> P / DF='b. GUI/ G !' .♦ G U I /  0 H/ P 0 / ° 1/ »2.

EXPR. = 0 /  =0 /  L A O / y 1/  V2 / It lpP/ L  A  G 1.

I N P P  =

+ 0 1  ( A 1 ) * 0 1  ( A 2 ) * f > ( n I t  B 2 )

+ 3 • / A , * 0 l ( A l ) * 0 2  ( A2 ) * U  ( B i /  32 )

+ Q 1 ( A 1 ) * D ( A 2 / B 1 ) * Q 1 ( 0 2 )

+ 3 . / A . * U l ( A i ) * D ( A 2 , B l ) * Q 2 ( 3 2 )

-  Q 1 ( A 1 ) * D ( A 2 / B 2 ) * Q 1 ( 0 1 )

-  3 . / A . * Q i ( A 1 ) * D ( A 2 / D 2 ) * U 2 ( U l )

+  1 .  f Z  .  *U2 ( A 1 ) * Q i  ( A2 ) * D  ( 111/ 3 2  )

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S 1 T A  DI  T R I E S T E



et
+ Q2(A1)*U2(A2)*0<B1> 02)

+ l , /2.*02(Al)*D(A2,Bl)*0i< B2)

+ 0 2 ( A 1 ) * D ( A 2 j B 1 ) * Q 2 ( B 2 )

-  3 . / A.*02(A1)*D(A2, B2) - 01 ( B1)

-  2,*02(A1)*D(A2,B2)*02(RI)

+ P(A1/A2)*Q1<D1)*Q1(D2)

* 3./'t.*D( Al, A2) *01(01) *0,2 (02)

+ 1 • /2 . *D(Al> A2)*Q2(Bi)*01(02)

+ D(A1>A2)*02(B1)*02U)2)

+ 0 (Al*A2)*D(3 1 , B2)

*  ( -  O i i ' Q l  -  3  • / 2 .  * 0 l ! > 0 2  -  0 2 ! ) 0 2  )

-  2 * * D ( A 1 j B 1 ) * Q 1 ( A 2 ) * !) 1 ( B 2 )

-  3. / A. *l> ( Al, 131) *01 ( A2 ) *02 ( 02 )

-  3 , / A. * D ( A l > 0 1 ) * Q 2 ( A2 ) * Q I ( 3 2 )

- 0 ( M > 01) *02 (A2 ) *Q2 ( 02 )

+ 0<Al,Bi)*0(A2,B2)

* ( QlUQx + 3 .  /  At *011)02 + 02DU2 )

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S I T A  D I T R I E S T E



+ D(Al,B2)*<!l<A2)*Ql(Bl)y
+ l . / 2 . * D (  A1 , R2) *Q1  ( A 2 ) * U 2 (  Bl )

♦ 3 . / 6 . * D < A l , B 2 ) * Q 2 ( A 2 ) * P l ( P l )

+ I M A l , D 2 ) * Q 2 ( A 2 ) * Q 2 ( B 1 )

+ D(A1,B2)*P(A2,B1>

* ( -  Q1DQ1 -  3 .  /  2 • *UlPQ2 -  02003 ) + 0 .

II R
Z I N P P =  I I !  PP

L 1U I D , 0 1 ( MU+) = p ( m 1)
L 3 ID,  2, DUTPR, 01 (MU+ ) =P( MU )
L 5 I D,  Q2 ( MU+ ) = —P (11U )
L 6 I D,  2, DUTPR, Q2 ( MU+ ) =- P ( MU ) 

*NEXT

SYMBOLS 1 = 1 , I t  K ,  V. K ,  T l ,  T 2 • T  3 , T 6 ,  T5,  T < ,  TV, TV, T V ,  T I P ,
S A ,  S B ,  S C . #

INDICES I 1 U = Z , M H  = Z , A =  Z ,  (3 = Z ,  C = Z , L = Z ,  K A  = Z ,  L 1  = Z ,  L 2  = Z ,  L  3 = Z  ,
L 6 » Z , L 5  = Z , L 6  = Z ,  L  7 = Z ,  L R - I t  L 0 = 7 ,  R H = Z ,  S I = Z , A  A = Z ,  0 D = Z  ,
C C  = Z , A A l = Z , A A 2  = Z ,  A A 3  = Z , A 1  = Z  ,  A 2 = Z  ,  A  3 = Z  ,  3 1 = ! ,  3 2 = 7 ,
B 3  = Z , J ,  B O  I = Z ,  3 B 2  = Z ,  3 0 3 = Z  •

VECTORS 0 1 ,  0 2 ,  P.

FUNCT lUHS L b  GPF=I ,  G=I ,  GI ,  05= I ,  06 = 0 ,  0 7 ,  JG = C, !R»G, nf> = U, po ,
D T , ty u :x d p ,  Dr =  J ,  P. 1 1 1 ,  p.p , GUI ,  G i j , p0 ,  P I ,  P2

E X  P R .  = 0 , =o ,  = 0 ,  = 0 ,  =n ,  IMPP,  =D.

R U N N I N G  T I N E  ( S L C ) 3 . 5 6 USED ► '  A X I M! I -1
T E R M S  I M  ' J U T P U T 9
G E N E R A T E D  T E R M S 33 II PUT SPACE 2 5 1 3 000
E Q U A L  T E R M S 2 9 UUTPUT SPACE 5 5 ^ V )
C A N C E L L A T I O N S 0 IIP. UP EXPR. 2 6 2 60
R E C O R D S  W R I T T E N 6 7 ID.  REGISTER 1 3 3 0
M U L T I P L I C A T I O N S Q *> u 3 i. FIIMCT, REG. 1 * 7 = 0

S Y M B O L S  1 = 1 , Z, K, KK, T l , T 2 ,  T3 * T6,  T V ,  T o ,  T 7 ,  T‘<, t o ,  n o .
SA,  SB,  SC.

INDICES MU = Z,  NU = Z,  A = Z, B = Z, C = Z, L = Z, KA = 7 ,  L1 = Z, L?  = 7 ,  L 3 * * ,
L6 = Z,  L 5 = Z ,  L6 = Z,  L7 = Z,  LR = Z,  L(> = Z, PJ = Z,  5I  = Z,  AA = Z , “ B = 7 ,  
CC = Z,  AA 1= Z,  A A 2 = Z /  AA3=Z,  Al  = Z, A2=Z,  A3=Z,  oi. = Z , M?=Z,
B.3 = Z, J ,  B 31 = Z , B B 2 = Z, 3B3=Z.

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T E



VECTORS 01# 0 d , P 83
FUNCTIONS D# E Pf: = I # 0=1# GI# G  [' = I # 00  = C# 0 7 #  H0 = ( . 1! B G # nn = i j ,  p n ,

DT# D S = U #  D X #  U K # DP# D F  = U# G M 1 #  O M #  0 i J i #  G U # PO# P I #  P?

EXPR. = 0# =U# =U> =0# = 0# i h p p # = u .

inpp =.

+ 3 .  /  a . *p ( A 1 ) *P ( A2 ) *L> ( Bi  # a 2 )

+ 3 . /  A . *P ( A I ) *D ( A2# 1311 *P ( 02 )

-  3 . / 2 . * r  ( A l )  *D(A2# B 2 ) * P ( U 1  ) 

+ 3 . M . * D <  A1#A2)*P< Di  ) *P(  02)

+ D( A1 # A2 > * D( 0 1 # D2 )

* ( -  l . / 2 . # P D P  )

-  3. / 2 . * D (  Al# R1)*P< A 2 ) * P ( B 2  )

+ D ( A l # B l ) + l ) ( A 2 # B 2 >

* ( 5 . / 4 . * P D P  )

+ 3 . M . * D ( A I # B 2 ) * P <  A2) *P( B1>

+ D< A1 # B2 ) * D( A2 # B1 )

* ( -  l . / 2 t * P D P  ) + 0 .

SYMBOLS 1=1# Z# K# KK# Ti #  T2# T3> T't# T'.’# t o , T7# To , TQ, n n ,  
SA# SD# SC.

INDICES I1U = Z# mi = Z# A = Z# P = Z # C = Z# L = Z# »'A=Z# L1 = Z# L? = Z# L3 = 7#
LA = Z# L5 = Z# L6 = Z# L7 = Z# LB = Z# l ’> = Z# P0 = 7» X1=Z# Aa = Z# AP = Z # 
CC = Z# A A1 = Z # A M - 1 ,  AA3= Z# A1 = Z# \ 2 = Z ,  A3=Z# 31 = 7.. o?=7»
0 3 = Z # J ,  13 B1 = Z # !3Bc = Z# BB? = Z.

C E N T R O  D I C A L C O L O  D E L L ’ U N 1 V E R S I T A  DI  T R I E S T E



. N A M E S  I N P P , .
X PP ( A i / B l ,  A A l - B B l )  =

+ P ( A A l ) * P ( A l ) * P ( U L ) * P ( B n, 1 ) ~ T 1  
+ S' ( A Al  ) * P ( A1 ) * 0 ( H 1 , B A 1)  * T *
+  P  U A l  } * D  ( , \ 1  > D 1  > *  P  ( D R  I ) *  T A  
+  P ( A A l ) * t J ( A l / ? . P l ) * P ( B l ) * T A  
+  D ( A A I , A 1 ) * P ( D 1 ) * P ( D B I ) +  T 7  
+ P ( A / , I j A 1 ) * 0 ( B 1 / B B 1 ) * T 3  
+  D ( A  A 1  / 1 ’ L  ) *  P  ( A  1  ) *  P  ( B  U L  ) *  T  0  
+  P  ( A  A l /  fj 1 )  ( A 1 /  B  D 1 )  * T °
+ P(  A M ,  RBI )*P ( Al  }*P ( 0 D  + T1O 
+ D ( A A 1 / B U 1 ) * D ( A l , B 1 > * T 2  

. X  UN( A , B , P . O , S I )  = I N p  P

.begin . seconds

* F  1  X

S Y M B O L S  1 = 1 ,  1 ,  K, P I /  XI ,  XZ, KK, T l ,  T 2 ,  1 3 /  T A ,  T S  T « „  t 7  ,
T O , . T 9 ,  T I O j  G A ,  S R ,  S C .

INDICES :MU = Z, .NU = I f A = Z / R = Z / C = I f L = Z /  K A = Z /  L 1 = Z /  L ?. = Z . l. 3 = 7 /
L 4  = Z, L 5  = I f L 6  = Z / L7  = I t L «  =: 7 / L N = Z / P Q  = Z ,  S I  = Z , A-'. -  7 9 '> = 7 .

CC = Z, AAi= Z , AA2 = Z / A A 3 = Z / AI  = Z / A : ! = Z /  A 3 = Z  / R l  = z . rt 2 = 7 /
D3  = Z , J / B B 1 = Z, 3B Z -  z ,  >3 03 == Z •

VECTORS Q l / Q?.f P »

FUNCTIONS ‘ D ,  ‘ EPF= I / G=1/ GI i G? _ T - G6= C /  0 7 / H G = C /  U P C ,  D O = P , n f* j
D T , ' PS = U/ D X /  O K , DP/ P F = U : GM1/ GM,  Gl’l/ o i ! f * ( ) / P I * 0? .

E X P R • - ,  . = 0 / = u ,  = O f = 0/  = U / = 0  9 =o . I M P P , I N  P F  • = <}.• = 0 , P P = 1. * UN = t  .

C E N T R O  ' D I C A L  C O L O  D E L L 1 U N 1 V E R S I T A  DI  T R I E S T E



EXPR iUPP# = U# = UH = 1= 0 #  a U# a 0 >  = 0 #  = U j . j -y

U/C£f:
3 ' V'

H R
Z UUIT=I NPP*PP( A2# 02# AA1#UB1>
DELETE i u p p  
*BEGIM

SYMBOLS 1 = 1# Z# K# KK# Tl # T2# T3# TA# T5# T6# T7# TR# T9# T ] V •
SA# SB# SC.

INDICES MU = Z# UU = Z# A=Z# B = Z# C=Z# L = Z# KA = Z,  Li  = Z# L2 = Z, .  L3 = Z#
LA = Z# L5 = Z# L C = Z # L 7 = Z # LB = Z# L9 = Z# PL1 = Z# SI  = Z» U = Z #  ".» = Z# 
CC = Z# AA1 = 1 ,  AA2=Z# A A 3 = Z > A1 = Z# A2=Z# A3=Z# R1 = Z# 3 ? a Z#
B3 aZ# J# B 3 1 a Z # Bi)2a Z# i )B3=Z.

VECTORS 01# Q2# P.

F U N C T I O N S  D# CPP = I ,  G=I# GI# C5 = I# Go = C# 07# UG = C# URG# 30 = 0# DA,
DT# DSa U# L)X# DK# DP# LH: =U , GM1# GM. GUI# G>!, p o # »1# ,

EXPR. =0# =0# =0# =0# =0# l i lPP# =0# PP = 1# »JM = 1 .

RUNNING TIME (SEC) 1 . 9 7 USED MUM
TERMS IN OUTPUT A 2
GENERATED TERMS 90 INPUT SPACE 297 2 00 0
EQUAL TERNS A2 OUTPUT s p a c e 177 AT Ail
CANCELLATIONS G MR. OF LXPP.. 2 A 2 GO
RECORDS WRITTEN s o i l ) . PEG I STEP 1 500
MULTIPLICATIONS 4 5 1 RINC T. KEG. 2 2 7 50

SYMBOLS 1=1# Z# K# I'.K# TI# T2# TJ# T A# TS,  TO# T7# TP# TP# T I G

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S 1 T A  DI  T R I E S T E
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BEGIN 5 3 . 5 9  S EC Ut IDS

WRITE CUI1WJN 
’"END

SYMBOLS 1 = 1 /  1 ,  K/  KK/ T l /  T2.« T3? TA/ T5/  T6/  T7z T*'/ T9/  TIG,
SA/ SB/  SC.

INDICES MU»Zz »U«Z/  A = Z, B = Z/ C = Z» L = Z/ KA»Z/ L1 = Z, L? = 7 ,  L3 = 7/
L4 = Z/ L 5 = Z /  LO = Z/ L7 = Z,  Lfl = Z/  Lr> = Z/  >*0 = Zz SI = Z» AA=Z, PB = 7z 
CC = Z/  AA1= Z/ A A 2 = Z /  AA3=Z/ A1 = Z/ A2=Z/  A? = Z, 32 = Zz B?=Zz  
B3 = Z> J /  BB1=Z/  BB2=Zz H'3 = Z.

VECTORS Qlz 02/ P.

F U N C T I O N S  D/ E P F = I /  C  = I /  0 1 /  0 5 = 1 /  GG = C/  0 7 /  UG = Cz U;)G, 00 = 1], PR,
DT/ D5=U/ DX/ DK/ DP/ DF = U> GM1/ GMz GUI/ GU/ P 0 » P I /  P 2

EX PR.  = 0 /  =0 /  = U  / = U / a 0 /  =U> =0/  PP=1/  UM=1.

RUNNING TINE (SEC) . l u I ! 5 L" n n y T Mj |M
TERMS IN OUTPUT 0
GENERATED TERMS 0 INPUT SPACE •/ K -> p o o o
EQUAL TERMS 0 OUTPUT SPACE 0 A 74 0
CANCELLATIONS 0 H P ,  OF t: X P P  • 19 ?hQ
RECORDS WRITTEN 5  A I D .  REGISTER
MULTIPLICATIONS 0 l-UNCT. REG. 0 7 r' 0

END OF RUN. TIME 5 3 . 7 0 SLCUUDS •

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T E



APPENDIX III
THE 3-GRAVITON VERTEX FUNCTION

Goldberg’s Parametrization



SCHGQNSCHIP 

T IME

SYMBOLS

INDICES

FUNCTIONS

VERSION OF APRIL 1,  1977 

♦ 34 SECONDS

C WORKS OUT PHI**3 PART CJF R AND G+*.5*R 
COMMON LAG
S ALFA,Di,02,Diq,0iPQ,D2Q,D2PQ, W, Wl, Z/K/N2,

I1T11/IIT12/  I1T22/
I2T11/I2T12/I2T21 , I2T22,
I3T11/I3T12/I3T22,
I4T11 , I4T12/I4T21 , I4T22,
I5T11 , I5T12, I5T21/I5T22,
I6T11/I6T12,I6T21, I6T22,
I7T11/I7T12, I7T21/  I7T22,
IBTli/I ' JTlZ,I0T21/I6T22,
I9T11 , I9T12,I9T 22/
1 1 0 1 1 / I I 312/1 1 021 / 1 1 ^22/
11111 / 11112 / 11121 / 1 11 22 /

11211 / 112 12 / 1 1 2 2 1 / 1 1 2 2 2 /

1 1 3 1 1 / 1 1 3 1 2 / I 1 3 2 1 / I 1322/
1 1 4 1 1 / 1 1 4 1 2 / 1 1 4 2 1 /  11422/
1 1 5 1 1 /  1 1512/  1 1521/  11522

I MU»Z,NU-Z,A»Z,&-Z,C-Z,L-Z,KA-7.,Ll-7,L2-Z,L3-Z,L4«Z,L5-Z,t6<*Z,  
L7-Z/LO-Z/L9-Z/RO-Z/SI-Z/AA-Z/B3-Z/CC-Z/ AA1-Z/AA2-Z/AA3-Z/ 
A1-Z/A2-Z/A3-Z/01-Z/J2-Z/B3-Z/J/3P1-Z/BR2-Z/QB3-Z/LA-Z/
Sl-Z/S2-Z/S3-Z/S4-Z  

F GU/P0/P1 
♦ FIX

1 - 1 /  ALFA/ 01/ 1)2/ 010/ D1PQ, 020/ 02^0/ W/ Wl/ Z/ K, M2/
TlTll/ I1T12/ I1T22/ I2T1 1/ I2T12/ I2T21,  I2T22/ I3T11/
I3T12/ I3T22> I4T11/ I4T12/ I4T21/ I4T22/ I5T11/  I5T12/
I5T21/ I5T22/ I6T11/ I6J12 ,  I6T21/ INT22, I7TH,  I7T12,
I7T21/ I7T22/ I3T11 ,  UT 1 2 ,  I3T21,  I8T22, T9T11/ I9T12/
I9T22/ 1 1011/  11012/  I 1021/ 11022/ 1 1 1 1 1 /  1 1 1 1 2 /  1 1 1 21 /
1 1 1 22/  1 1 2 1 1 /  1 1212/  1 1221/  11222/ 1 1 31 1 /  1 1 3 1 2 /  1 1321/
11322/  1 1 4 1 1 /  1 1412/  1 1421/  11422/ 1 1 5 1 1 ,  1 1 5 1 2 /  1 1521/
1 1 522.

HU-Z, NU-Z, A-2, Q-Z, C«Z, L-Z, KA-Z/ Ll-Z,  L2-Z, L3-Z,
L4-Z/ L5-Z/ 16-2/ L7-Z, L8-Z/ L9-Z/ RT-7/ S W ,  AA-Z/ 8B-Z/
CC-Z/. AA1-Z/ A A 2 * Z/ AA3-Z/ A1-Z, A2-Z/ A3-Z, 3 1-Z,  B2-Z,
B3-Z/ J/ flBl-Z, 0B2-Z/ 003-Z, LA-Z, Sl-Z./ S2-7,  S3-Z/ S 4-Z.

0/ EPF-1, G-I/ GI/ 05-1/  66-C/ G7/ UG-C, UBG/ DO-U/ O B /
DT/ DS-U/ DX, DK, OP/ DF»U, GU/ PO, PI.

EXPR LAG
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PT / DS"U/ OX/ DK/ DP/ PF-U/ GU/ PO/ PI. 

EXPR. LAG.

RUNNING TIME (SEC) 69. 49 USED MAXIMUM
TERMS IN OUTPUT 69
GENERATED TERMS 249 INPUT SPACE 667 2000
EQUAL TERMS 190 OUTPUT 5PACF. 633 4740
CANCELLATIONS U NR. OF EXPR. 50 260
RECORDS WRITTEN 0 ID. REGISTER 14 500
MULTIPLICATIONS 1326U1 FUNCT. REG. 39 750



BEGIN 70.19 SECONDS

SYMBOLS .

INDICES

VECTORS

FUNCTIONS

EXPR.

NAMES LAG
COMMON Vl/V2/V3/VA/V5/V6/VtRT3 
S Z/KK 
V 01/02/03 
*FIX

1-1/ ALFA/ Dl/ D2/ 010/ D1PQ/ D2Q/ 02PQ/ W/ W 1 / Z/ K, HZ, 
I1T11/ I1T12/ IlT22/ 1 2T11/ I2TI2/ I2T21/ I2T22/ I3T11/
I3T12/ I3T22/ IAT11/ I4T12/ I4T21, I4T2?/ I5T11/ I5T12/
I5T21/ I5T22/ I6T11/ I6T12, 16T21/ T6T22/ I 7 T 1 1/ I7T12/
I7T21/ I7T22/ IOTli/ IBT12/ I6T21/ IGT22, J ^ T H /  I9T12/
I9T22/ 11011/ 11012/ 11021/ 11022/ 11111/ 11112/ 11121/
11122/ 11211/ 11212/ 11221/ 11222/ 11311/ T1312/ 11321/
11322/ I1411/ 11412/ 11421/ 11422/ 11511, 11512, 11521/
11522/ KK.

MU-Z/ NtJ-Z/ A-Z/ * W /  C-Z/ L-Z/ KA-Z/ Ll-Z/ L2-Z, L3-Z, 
L4-Z/ L5-Z/ L6-Z/ L7-Z/ LQ-Z/ L9-Z/ RO-Z/ SI-Z, AA-Z/ BB-Z/ 
CC-Z/ AA1-Z/ AA2-Z/ AA3-Z, Al-Z/ A2-Z/ A3-Z, Bl-Z, B2-Z/ 
B3-Z/ J/ B31-Z/ BB2-Z/ BB3-Z/ LA-Z/ Sl-Z/ S2-7/ S3-Z/ S4-Z.

Ql/ 02/ 03.

0/ EPF-I/ G-I/ G 1/ G5-I/ G6-C/ G7/ UG-C/ IIHG, DD-U/ 00/ 
DT/ DS-U/ DX/ DK/ DP/ DF-U/ GU, PO/ Pi.

LAG/ VI/ V2/ V3/ V4/ V5/ V6, VEPT3.

BEGIN 70.31 SECONDS



n

BEGIN 70*31 SECONDS

M R
C WORKS OUT THE 3-GRAVITON VERTEX 
Z LAG-LAG

L 2 ID,K*’MJ + )«KK**(~J)
L 3 ID/KK-U

NPRINT LAG 
*NEXT

SYMBOLS I - I ,  ALFA/ D±, 02, 010/ D1P0, D2Q, 02PO, V, Wl/ Z/ K/ N2/
I1T11/ I1T12, I1T22, I2T11/ I2T12/ I2T21, T2T22/ I3T11/
I3T1Z/ I3T22/ I4TU, I4T12, I4T21, I4T22, I5T11, I5T12/
I5T21/ I5T22/ I6TU/ I6T12/ I6T21/ I6T22/ I7T11/ I7T12/
I7T21/ I7T22/ I8T11, I8T12/ I8T21, I0T2Z/ I9T11, I9T12/
I9T22/ 11011/ 11012/ 11021/ 11022/ 11111/ 11112/ 11121/
11122/ 11211/ 11212/ 11221/ 11222/ 11311/ 11312/ 11321/
11322/ 11411/ 11412/ 11421/ 11422/ 11511/ 11512/ 11521/
11522/ KK*

INDICES MU-Z/ HU-Z/ A-Z/ 3-Z, C-Z/ L-Z/ KA-Z/ Ll-Z/ L2-Z, L3-Z/
L4-Z/ L5-Z/ L6-Z/ L7-Z/ L8-Z/ L9-Z/ RO-Z/ SI-7/ AA-Z/ BB-Z/ 
CC-Z/ AA1-Z/ AA2-Z, AA3-Z/ Al-Z/ A2-Z, A3-Z/ Bl-Z/ B2-Z/ 
B3-Z/ J/ B01-Z, B32-Z/ BB3-Z/ LA-Z/ Sl-Z/ S2-7/ S3-Z/ S4-Z.

VECTORS 01/ 02/ 03*

FUNCTIONS 0/ EPF-I, G-I/ GI/ 05-1/ G6-C, C7/ UG-C/ IIBG/ DD-U/ DB/ 
DT/ DS-U/ DX/ DK/ DP/ OF-U/ GU/ PO/ PI.

EXPR. LAG/ VI/ V2/ V3, V4,

RUNNING TIME (SEC) • 3jJ
TERMS IN OUTPUT 5t>
GENERATED TERMS 56
EQUAL TERMS 0
CANCELLATIONS 0
RECORDS WRITTEN 3
MULTIPLICATIONS 377

V5, V6, VLRT3.

USED MAXIMUM

INPUT SPACE 247 2000
OUTPUT SPACE 449 4740
NR. OF EXPR. 24 260
10. REGISTER 6 5o0
FUNCT. REG. 14 750

L 2 

L 3

N R
Z VI-LAG
IP/ADISQ/PO{Ll+/L2 + )*PO(L3+/L4+)+n2(L5 + /L 6+/L7+/L8+)• 
P(Ll,Ai)*f>( L2,tU)*D(L3, A2)*D(L4>n2)*D(L5, A3) +D(L6,B3)* 
Q3(L7J*Q3(L0J

I P , A D I S i l , P i ( L l  + / L 2  + / L 3  + ) * P l ( L 4 + , L 5  + > l 6 + ) * P O ( L 7 + / L O + ) -  
D(L1, A1)*D(L2,iJ1)*Q1(L3) + D< L4,A2)*D(L.5,B2) + Q2(L6>* 
D ( L 7 , A 3 ) * D ( L 0 , B 3 >

NPRINT VI 
♦ NEXT

SYMBOLS 1-1/ ALFA/ 01/ 02/ DIO/ DlPQ/ 020/ D2°Q, W/ Wl/ Z/ K/ N2,
I lT l l /  I1T12/ I1T22/ 12T11/ 12T12/ I2T21, I2T22/ I3T11/
13T12/ I3T22/ I4T11/ I4T12/ 14T21/ I4T22/ I5T11, I5T12/
I5T21/ 15T22/ Ii»Til, I6T12, 16T21/ I6T2Z, I7TH/ I7T12/
I7T21/ I7T22/ IBU*, I8T12/ I8T21/ I8T22/ T9T11/ I9T12/
I9TZ2/ 11011/ 11012/ 11021/ 11022/ 11111/ 11112/ 11121/
11122/ 11211/ 11212/ 11221/ 11222/ 11311/ 11312/ 11321/
11322/ 11411/ 11412/ 11421, 11422/ 11411/ 11512/ 11521/
11522/ KKV

INDICES MU-Z/ NU-Z, A-Z/ 0*2/ C-Z/ L-Z/ KA-Z/ Ll-Z/ L2-Z, L3-Z, 
14-7/ L W /  L6-2/ L7-Z/ LO-Z, L W , P3-7, SI-7, AA-Z/ BB-Z,



? t

CC-Z/ AA1-Z/ AA2-Z/ 
D3-Z/ J/ B31-Z/ 0D2

AA 3-Z/ Al-Z/ A2 « 7/ A3 -7/ 91-Z/ B2-Z/
Z/ 3B3-Z/ LA-Z/ SL-Z/ S2-7, S3-Z/ S4-Z.

VECTORS 01/ 02/ Q3.
FUNCTIONS D/ EPF-I/ G-I/ GI/ G5-I/ G6-C/ 67/ UG-C/ UBG/ DD-U/ DB/

DT/ DS-U/ OX/ DK/ DP/ DF«U/ GU/ PO/ PI/ P2.

EXPR. LAG/
RUNNING.TINE (SEC) 
TERMS IN OUTPUT 
GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

VI/ V2/ V3/ V4/
. J 4
26 
56 
30 

0 *
7

231

V5/ V6/ VERT3.

INPUT SPACE 
OUTPUT SPACE 
NR. OF EXPR. 
ID. REGISTER 
FUNCT. REG.

USED MAXIMUM

302 2000
193 4740
22 260
31 5.1/0
2 5 750

SYMBOLS 1-1/ ALFA/ Dl/ 02/ 010/ 01PQ/ 020/ 02^0/ W/ W1 / Z/ K/ N2#
UT11/ I1T12/ I1T22/ I2T11/ I2T12/ I2T21/ I2T22/ I3T11/
I3T12/ I3T22/ I4T11/ I4T12/ I4T21/ I4T22* I5T11/ I5T12/
I5T21/ I5T22/ IOTU/ I6T12/ I6T21/ I6T22/ T7TU/ I7Ti2/
I7T21/ I7T22/ IBTli/ I9T12/ IQT21/ IBT22/. M l h  I9T12/
I9T22/ 11011/ 11012/ 11021/ 11022/ 11111/ 11112/ 11121/
11122/ 11211/ 1x2*12/ 11221/ 11222/ 11311/ 1131 2/ 11321/
11322/ 11411/ 11412/ 11421/ 11422/ 11511 / 11512/ H521/ 
11522/ KK.

INDICES MU-Z/ NU-Z/ A-Z/ 0-Z/ C-Z/ L-Z/ KA-Z/ Ll-Z/ 12-Z/ L3-Z/-
L4-Z/ L5-Z/ L6-Z/ L7-Z/ LO-Z/ L9-Z/ R1-7/ ST-Z/ AA-Z/ BB-Z/ 
CC-Z/ AA1-Z/ AA2-Z/ AA3-Z/ Al-Z/ A2-Z/ A3-Z/ *1-Z/ B2-Z/ 
B3-Z/ J/ BB1-Z/ B32-Z/ BB3-Z/ LA-Z/ Sl-Z# S2-Z/ S3-Z/ S4-Z,

VECTORS Ql/ Q2/ Q3«
FUNCTIONS 0/ EPF-I/ G-I/ GI/ G5-I/ G6-0/ G7/ UG*C/ HOG/ DD-U/ 03/

DT/ DS-U/ DX/ DK/ DP , DF-U/ GU/ PO/ PI/ P2.
EXPR. LAG/ VI/ V2/ V3/ V4/ V5/ V6/ VERT3.

H R
Z V2-LAGL 2 in/ADISJ/P0(Ll^/L2+)’*tP0(L3 + /L4+)tP?(L5 + /L6 + /L7 + /L8+)«
D(Ll/Al)*D(L2/Bl)*D(L3/A3)*D(L4zB3)*ni L5,A2)+D(L6,B2)* 
02(L 7)*Q2(LB)

L 3 ID/  ADISO/PK L1 + / L2  + / L 3 H  * P i ( L 4+ / L 5  + /L6+ ) ♦ PO( L 7+/ L6+) -
D ( L 1 / A 1 ) * D ( L 2 / 9 1 ) * Q 1 ( L 3 ) * D ( L 4 / A3 ) *0 ( L*5, B 3 )^Q3 ( L6 ) ♦ 
D ( L 7 / A 2 ) * D ( L 8 / B 2 )
NPRINT V2 
*NEXT

SYMBOLS  ̂ 1-1/ ALFA/ 01/ 02/ DlQ/ 01P0/ 020/ D2PQ/ W/ Wl/ l, K/ N2/
UT11/ I1T12/ I1T22/ I2T1I/ I2T12/ I2T21/ I2T?2, I3T11/
I3T12/ I3T22/ I4T11/ I4T12/ I4T21/ I4T22/ I5T11/ I5T12/
I5T21/ I5T22/ I6T11/ IbT12/ I6T21/ I6T22/ I7T11/ I7T12/
I7T21/ I7T22/ IUT11/ I0T12/ I0T21/ I0T22/ I9T11/ I9T12/
I9T22/ 11011/ 11012/ 11021/ 11022/ THU/ 11112/ 11121/
11122/ 11211/ 11212/ 11221/ 11222/ 11311/ 11312/ 11321/
11322/ 11411/ 11412/ 11421/ 11422/ 11511/ 11512/ 1x521/
11522/ KK.
MU-Z/ NU-Z/ A-Z/ 0-Z/ C-Z/ L-Z/ KA-Z/ Ll-7/ L2-Z/ L3-Z/ 
L4-2/ L5-Z/ L6-Zz L7-Z/ L9-Z/ L9-Z/ RO-7/ SI-7/ AA-Z/ BB-Z/ 
CC-Z/.. AA1-Z/ AA2-Z/.AA3-Z* .Al-Z/ A2-Z/ A3«Zz Bi-Z/ B2-Z#

B3-Z/ J/ flfll-Z/ 992-2/ BB3-Z/ LA-Z/ Sl-Z/ 52-7/ S3-Z/ S4-Z.

INDICES



B3-Z/ J , 931-Z.r B82-Z/ BB3-Z/ L A - 1 , S1-Z/ S Z - 7 , S3-Z/ S W .
VECTORS 01/ 02/ 03-
FUNCTIONS 0/ EPF-I/ G-I/ GI/ G5-I/ G6-C/ G7/ UG*C/ UBG/ DD-U/ OB/

DT# DS-U/ OX/ DK, OP/ DF-U/ GU/ PO, PI/ P2.
EXPR- LAG/ VI/ V2/ V3/ 74/ V5/ V6/ VERT3.

RUNNING TINE (SEC) 
TERNS IN OUTPUT 
GENERATED TERNS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
NULTI PLICATIONS

1.30 USED MAXIMUM
26
56 INPUT SPACE 302 2000
3U OUTPUT SPACE 1B3 4740
0 NP. OF EXPR. 23 260
9 ID. REGISTER 31 500

201 FUNCT. REG* 25 750

SYMBOLS 1-1/ ALFA/ Dl/ 02/ D1Q/ D1PQ/ D2Q/ D2PQ/ W/ W1/ 1, K/ N2/
I1T11/ 11T12/ I1T22/ I2T11/ I2T12/ T2T21/ I?T?2/ I3T11/
I3T12/ I3T22/ I4TU/ I4T12/ I4T21/ I4T22/ I5T11/ I5T12/
I5T21/ I5T22/ I6T11/ I6T12/ I6T21/ IAT22/ I7T11/ I7T12/
I7T21/ I7T22/ I8T11/ IBT12/ I8T21/ IBT22/ I9T11, I9T12/
I9T22/ 11011/ 11012/ 11021/ 11022/ 11111/ 11112/ 11121/
11122/ 11211/ 11212/ 11221/ 11222/ 11311/ 11312/ 11321/
11322/ I1411/ 11412/ 11421/ 11422/ 11511/ 11512/ 11521/
11922/ KK.

INDICES MU-Z/ NU-Z/ A-Z/ B-I/ C-Z/ L-Z/ KA-Z/ Ll-Z/ L2-Z/ L3-Z/ 
L4-Z/ L5-Z/ L6-Z# L7-Z/ LB-Z/ L9-Z/ RD-Z/ SI-Z/ AA-Z/ BB-Z/ 
CC-Z/ AA1-Z/ AA l - Z ,  AA3-Z/ Al-Z/ A2-Z/ A3-Z/ 31-Z/ B2-Z/ 
B3-Z/ J/ RB1-Z/ BB2-Z/ BB3-Z/ LA-Z/ Sl-Z/ S2-Z/ S3-Z/ S4-Z.

VECTORS , 01/ 02/ 03-
FUNCTIONS D/ EPF-I/ 0-1/ GI/ G5-I/ GO-C/ G7/ UG-C/ HBG/ DO-U/ DB/

DT/ DS-U/ !)X/ UK/ DP/ DF-U/ GU/ PO/ PI/ P2.
LAG/ VI/ V2/ V3/ V4/ V5/ V6/ VEPT3*

N R
Z V3-LAG
ID/AniSQ/PU(Ll+/L2+)*P0(L3 + /L4-*-)*P2 (L5 + /L6 + /L7+/L0 +)- 
D(Ll/A2)*D(L2/B2)*D(L3/Al)*D(L4/Bl)*n(L5/A3)*D(L6/B3)+ 
Q3(L7)M3(L8)

I D / AD1S0 / PKLH- /L2  + / L3+) *P1(L4* /L5  + / L 6 M * P 0 ( L 7 + /  L0+)« 
D ( L l / A 2 ) * t ) ( L 2 / D 2 ) * Q 2 ( L 3 ) * D ( L 4 / A l ) * r> ( L 5 / B l ) * Q l ( L 6 ) 4  
D(L7/A3)+D(L8/B3)

NPRIHT V3 
*NEXT

SYMBOLS 1-1/ ALFA/ Dl/ D2/ D1Q/ D1PQ/ D2Q/ 02PQ/ W/ Wl/ Z/ K/ N2/
I1T11/ I1T12/ 11T22/ I2T11/ I2T12/ I2T21/ I2T22/ I3T11/
I3T12/ 13T22/ I4T11/ I4T12/ I4T21/ I4T22# I5T11/ 15T12/ <
I5T21/ I5T22/ I6T11/ I6T12/ I6T21/ I6T22/ I7T11/ I7T12/
I7T21/ I7T22/ IOTll/ I0T12/ I8T21/ IBT22/ I9T11/ I9T12/
I9T22/ 11011/ 11012/ 11021/ 11022/ 11111/ 11112/ 11121/
11122/ 11211/ 11212/ 11221/ 11222/ 11311/ 11312/ 11321/
11322/ 11411/ 11*12/ 11421/ 11422/ 11511/ 11512/ 11521/
11522/ KK*

EXPR.

L 2 

L 3

MU-Z/ NU-Z/ A-Z/ B-Z/ C-Z/ L-Z/ KA-Z/ Ll-Z/ L2-Z/ L3-Z/ 
L4-Z/ L5-Z/ L6-Z/ L7-Z/ L8-Z/ L9-Z/ RD-Z/ SI-7/ AA-Z# BB-Z/ 
CC-Z/ AAl-Z/ AA2-Z/ AA3-Z/ Al-Z/ A2-Z/ A3-Z/ Bl-Z/ B2-Z/
B3■Z/ J/ BBj-Z/ 6B2-Z/ BB3-Z/ LA-7/ Sl-Z» S7-7, S3-Z/ S4-Z.

INDICES



VECTORS Ql/ Q2/ Q3

FUNCTIONS 0# EPF-I/ G-l/ GI/ G5-I/ G6-C/ 67/ 
DT/ DS-U/ DX/ OK/ DP/ OF-U/ GU/ PG/

UO-Cz UBO/ 
Pit PP.

DD-Uy OB/

EXPR. LAG/ VI/ V2/ V3/ V4/ V5/ V6/ VERT3.

RUNNING TIME (SEC) 
TERMS IN OUTPUT 
GENERATED TERNS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

.93 useo MAXIMUM
26
56 INPUT SPACE 302 20C0
30 OUTPUT SPACE 183 4740
0 NR. OF EXPR. 24 260

11 ID. REGISTER 31 500
281 FUNCT. REG. 25 750

SYMBOLS 1-1/ ALFA/ 01/ 
I1T11/ I1T12/ 
I3T12/ I3T22/ 
I5T21/ I5T22/ 
I7T21/ I7T22/ 
I9T22/ 11011/ 
11122/  11211/  

11322/ 11411/ 
11322/ KK.

D2/ 010/ DiPQ/ D2Q/ D?PO/ 
I1T22/ I2T11/ I2T12/ I2T21/ 
I4T11/ I4T12/ 14T21/ I4T22/ 
I6T11/ I6T12/ I6T21/ I6T22/ 
I8T11/ I6T12/ I8T21/ I*T22/ 
11012/ 11021/ 11022/ 11111/ 
11212/ 11221/ 11222/ 11331/ 
11412/ 11421/ 11422/ 11511/

W/ Wl/ Z/ K, N2/ 
I2T ?2/ I3T11/ 
T5T11/ I5T12/
I7TI1/ I7T12/ 
I°T11/ I9T12/ 
11112/ 11121/ 
11312/ 11321/ 
11512/ 11521/

INDICES MU-Z/
L4-Z/
CC-Z/
B3-Z/

NU-Z/ A-Z/ 0-Z/ C-Z/ L-Z/ KA-Z/ Ll-Z/ L2-Z/ L3-Z/ 
L5-Z/ L W /  L7-Z/ Lb-Z/ L9-Z/ R1-7/ SI-7/ AA-Z/ BB-Z/ 
AA1-Z/ AA2-Z/ AA3-Z/ Al-Z/ A2-Z/ A3-Z/ Bl-Z/ B2-Z/
J, BBl-Z/ DI)2-Z/ BB3-Z/ LA-Z/ Sl-Z/ S2-7/ S3-Z/ S4-Z.

VECTORS 01/ Q2/ 03.

FUNCTIONS 0/ EPF-1/ G-I/ GI/ G5-I/ Gt-C/ 07/ UG-C/ UBG/ DO-U/ OB/
DT/ DS-U/ DX/ DK/ DP/ DF-U/ GU/ PO/ PI/ P2.

EXPR. LAG/ VI/ V2/ V3/ V4/ V5/ Vt>/ VERT3*
N R
Z V4-LAG

L 2 ID/ADISa/PO(Ll+/L2+)*P0(L3+/L4+)*P2(L5+/l6+/L7+/L6+)«
D(L1/A2)*D(L2/B2)*D(L3/A3)*D{14/B3)*D( L5/Al)*D(L6/81)* 
01<L7)*01(La)

L 3 ID/ADISD/P1(L1+/L2+/L3+)*P1(L4+/L5+ zL6+)*PC(L7+/L0+)-
D(L1/A2)*0(L2/B2)«Q2(L3 )*D(L4/ A3 >*0(15/ 93)*U3(L6)* 
DCL7/AI)*D(L0/B1)
MPR1NT V4 
★ NEXT

SYMBOLS I-I> ALFA/ 01/ D2/ DxQ/ D1P0/ 020/ 02^0/ Mt Wl/ It K/ N2/
lllllt I1T12/ I1T22/ I2T11/ 12T12/ I2T21/ I2T’2/ I3T11/
I3T12/ 13T22/ I4T11/ I4T12/ 14T21/ I4T22/ I5T11/ 15112/
I5T21/ I5T22/ I6T11/ I6T12/ I6T21/ I6T2?./ I7T11/ 17T12/
I7T21/ I7T22/ 1BT11/ I8T12/ I0T21/ IBT27/ I9T11/ I9T12/
I9T22/ 11011/ 11012/ 11021/ 11022/ 11111/ 11112/ 11121/
11122/ 11211/ 11212/ 11221/ 11222/ 11311/ 11312/ 11321/
11322/ 11411/ 11412/ Ii421/ 11422/ 11511/ 11512/ 11521/
11522/ K̂K,

INDICES MU-Z/ NU-Z/ A-Z/ 0-Z/ C-Z/ L-Z/ KA-Z/ Ll-Z/ 12-Z/ L3-Z/
L4-Z/ il5-Z/ L6-Z/ L7-Z/ L8-Z/ L9-Z/ RD-7/ SI-7/ AA-Z/ BB-Z/ 
CC-Z/ AA1-Z/ AA2-Z/ AA3-Z/ Al-Z/ A2-Zz A3-Z» Bl-Z/ B2-Z/ 
B3-Z/ J/ Bftl-Z/ BB2-Z/ 8B3-Z/ LA-Z/ St»Z/ S2-Z/ S3-Z/ S4-Z.

VECTORS Q1/ 02/ Q3, ^



VECTORS Ql/ 02/ 03*
FUNCTIONS 0/ EPF“I/ G-I/ GI/ G5-I/ G6-C/ G7/ UG-C/ URG/ DU*U> 08/ 

DT# DS-U/ DX/ DK/ OP/ DF-U/ GU# PO/ PI/ PP.

EXPR* . LAG/ VI/ V2/ V3/ V4/ V5/ V6, VERT3.

RUNNING TIME (SEC) 
TERMS IN OUTPUT 
GENERATED TERMS 
EQUAL TERMS : 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

SYMBOLS

2.48 USED MAXIMUM
26
56 INPUT SPACE 302 2000
30 OUTPUT SPACE 153 4740
0 NR. OF EXPR. 25 260

13 ID. REGISTER 31 5>,0
2dl FUNCT. REG. 25 750

01/ D2/ DIO/ D1PQ/ 020/ D2P0, W/ Wl/ Z/ K/ N
I1T11/ I1T12/ I1T22/ 12T11/ 12TI2/ I2T2J/ 
I3T12/ I3T22/ I4T11/ I4T12/ I4T21/ I4T22/ 
I5T21/ I5T22/ I6T11/ I6T12/ I6T2I/ I6T22/ 
I7T21/ I7T22/ IOTU/ IBT12/ IHT2I/ IRT22/ 
I9T22/ 11011/ 11012/ 11021/ 11022/ 11111/

I?T? 2/ I3T11/ 
I5T11/ I5T12/ 
I7T11/ I7T12/ 
I9TU/ 19T12/ 
11112/ 11121/

11122/ 11211/ 11212/ 11221/ 11222/ 11313/ 11312/ 11321/ 
11322/ 11411/ 11412/ 11421/ 11422/ 11511/ 11512/ 11521/ 
II52?. KK.

INDICES MU-Z/ NU-Z/ A-Z/ B-Z/ C-Z/ L-Z/ KA-Z/ Ll-Z/ L2-Z/ L3-Z/
L4“Z/ L5-Z/ L6-Z/ L7-Z/ L0-Z/ L9-Z/ RO-7/ SI-Z/ AA-Z/ BB-Z/ 
CC-Z/ AA1-Z/ AA2-Z/ AA3-Z/ Al-Z/ A2-Z/ A3-Z/ Rl-Z/ B2-Z/ 
B3-Z/ J/ BB1-Z/ BB2-2/ BD3-Z/ LA-Z/ S W /  $2*7/ S3-Z/ S4-Z.

VECTORS 01/ 02/ Q3.

FUNCTIONS 0/ EPF“1/ G-I/ GI/ G5-I/ G6-C/ G7/ UG-C/ UBG/ OD-U/ DB/
DT/ DS-U/ DX/ DK/ DP/,. DF-U/ GU/ PC/ PI/ P2.

EXPR. LAG/ VI/ V2/ V3/ V4/ V5/ V6/ VERT3.
n R
Z V5-LAG

L 2 ID/AOISO/PU(Ll + /L2+)*PO(L3 + /L4+)+P2(L5 + /L6 + /L7«-/LA+)«
D(L1/A3)+D{L2/B3)+D(L3/A1)*D(L4/B1)+D(L5/A2)*D{16/B2) 
Q2(L7)*Q2ao)

L 3 ID/ADIS0/P1(L1 + /L2 + /L3+J*P1(L4+/L5 + /L6+)*«PC(L7 + /LB+J-
D(Ll/A3)+0(L2/B3)*Q3(L3J+D(L4/Al)tn{L5/Bi)*QHL6)* 
D(L7/A2)+D{L0/02)

NPRJNT V5 
♦ NEXT

SYMBOLS 1*1/ ALFA/ 01/ 02/  D1Q/ D1P0/ 020/ D2DQ/ W/ Wl/ Z/ K/ N2/
I1T11/ I1T12/ I1T22/ I2T11/ I2T12/ I2T21/ I2T?2/  I3T11/
13T12/ 13T22/ I4T11/ I4T12/ U T21 /  I4T2?/  I 5 T U /  I5T12/
I5T21 / I5T22/ I6T11/ I6T12/ I6T21/ I6T2?/  I7T11/ I7T12/
I7T21/ I7T22/ I b T l l /  I8T12/ I6T21/ IBTP2/ I9T11/ I9T12/
I9T22/ 11011/ 11012/ 11021/ 11022/ 11111/ 11112/ 11121/
11122/ 11211/ 11212/ 11221/ 11222/ 11311/ 11312/ 11321/
11332/ 11411/ 11412/ 11421/ 11422/ 11511/ 11512/ 11521/
11522/ KK.

INDICES MU-Z/ NU-Z/ A«Z/ B-Z/ C-Z/ L-Z/ KA-Z/ Ll-7/ L2-Z/ L3-Z/
L4-Z/ L5-Z/ L6-Z/ L7-Z/ L0-Z/ L9-Z/ RD-7/ ST-7/ AA-Z/ BB- 
CC«Z/ AAl-Z/ AA2-Z/ AA3-Z/ Al-Z/ A2-Z/ A3-Z/ Bl-Z/ B2-Z/ 
B3-Z/ J/ B B W /  BD2-Z/ BB3-Z/ LA-Z/ Sl-Z/ S2-Z/ S3-Z/ S4-

VECTORS 11 >; ' 01/ 02/ 03 * _________



FUNCTIONS D* EPF-I/ G-I/ 31/ G5-I/ G6-C/ G7/ UG-C/ UBG/ DD-U/ OB/
*DT/ DS-U/ OX/ DK/ DP/ DF-U/ GU/ PC/ PI/ P2*

EXPR. . • LAG/ VI/ V2/ V3/ V4/ V5/ V6/ VERT3,
RUNNING TINE (SEC) 
TERNS IN OUTPUT 
GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
HULTIPLICATIONS

3.02 USED MAXIMUM
26
56 INPUT SPACE 302 ZuuO
30 OUTPUT SPACE 103 47*0
0 NR. OF EXPR. 26 260
15 ID, REG ISTfcR 31 500
261 FUNCT. REG. 25 750

SYMBOLS 1-1/ ALFA/ Dl/ D2/ DiQ/ DlPQ/ D2Q/ D2PQ/ V/ VI/ Z> K/ N2/
I1T11/ I1T12/ I1T22/ I2T11/ I2T12/ I2T21/ I2T22/ I3T11/
I3T12/ I3T22/ I4T11/ I4T12/ I4TZ1/ I4T22/ I5T11/ 15TI2/
I5T21/ I5T22/ I6TU/ I6T12/ I6T21/ I6T22/ I7T1I/ 17T12/
I7T21/ I7T22/ I8T11/ I8T12/ I8T21/ I0T22/ I9T11/ I9T12/
I9T22/ 11011/ 11012/ 11021/ 11022/ 11111/ 11112/ 11121/
11122/ 11211/ 11212/ 11221/ 11222/ 11311/ 11312/ 11321/
11322/ 11411/ 11412/ 11421/ 11422/ H511/ 11512/ 11521/
11522/ KK.

INDICES MU-Z/ NU-Z/ A-Z/ B-Z/ C-Z/ L-Z/ KA-7/ Ll-Z/ L2-Z/ L3-Z/
L4-Z/ L5-Z/ L6-Z/ L7«Z/ L6-Z/ L9-Z/ RD-Z/ SI-7/ AA-Z/ BB-Z/ 
CC-Z/ AA1-Z/ AA2-Z/ AA3-Z/ Al-Z/ A2-Z/ A3-Z/ Bl-Z/ B2-Z/ 
B3-Z/ J/ DB1-Z/ BD2-Z/ 3B3-Z/ LA-Z/ Sl-Z/ S2-Z/ S3-Z/ S4-Z.

VECTORS Ql/ 02/ Q3*
FUNCTIONS D/ OPF-I/ G-I/ 01/ G5-I/ G6-C/ G7/ UG-C/ UBG/ DD-U/ OB/ 

DT/ DS-U/ DX/ DK/ DP/ DF-U/ GU/ PO/ PI/ P2*
LAG/ VI/ V2/ V3/ V4/ V5/ V6/ VLRT3.

N R
Z V6-LAG
l l > / ADI 30 / PJ ( L l  + /L2+)*PO(L3+/L4+>*P2(L'5 + /L6«- /L7+/LB+)-  

D ( L 1 / A 3 ) + D I L 2 / B 3 ) * D ( L 3 / A 2 ) * D ( L 4 / n 2 ) * 0 ( L 5 / Al l * 0 ( L 6 / B l ) *
Ql (L 7 ) * Q 1 (L 3)

ID/ ADISG/PK Li + / L2 + / L3 + ) * P l < L4 + / L5 + / L6 + ) ♦ PC(L7+/Lf l*) -  
D(L1/ A3)*! ) (L2/B3)*Q3(L3)*D(L4/ A’ ) * D( L5 / ^ 2 ) *Q2( L6) *  
D ( L 7 / A i ) * 0 ( L B / B l )

NPR1NT V6 
“"NEXT

SYMBOLS 1 - 1 /  ALFA/ Dl /  02/  DIQ/ D1PQ/ D2Q/ 02PQ/ W/ W1/ I t  K/ N?/
11T11/  I1T12/  I 1T22 /  I2T11/  I2T12/  I 2T21/  I 7T72 /  l i T l l /
I 3T12/  I 3T22/  14T11/  I4T12/  I4T21/  I 4T22/  I 5T11 /  I5T12/
I5T21/  I 5T22/  I 6 T 1 1 /  I6T12/  I6T21/  I 6T2? /  I 7T11 /  17112/
I7T21/  I7T22/  IUT11/  I 6T12/  IQT21/  I0T22/  I 9T11 /  I 9T12/
I9T 22 /  H u l l /  11012 / 11021/ 11022/ 11111/ 11112 / 11121/
11122/ 11211/ 1 1 212 /  11221/ 11222 / 11311/ 11312/ 11321/
11322 / 11411 /  1 1 4 1 2 /  11421/ 11422/ 11511/ 11512 / 11521/
11522/ KK.

INDICES MU-Z/ NU-Z/ A-Z/  D-Zz C-Z/ L-Z/  KA-Z/ L l - Z /  L2-Z/  L3-Zz
t W /  L5-Z/  L6- Z/  L7-Z/  L0-Z/  L9-Z/  RD-Z/ ST-Z> AA-Z/ BB-Z/ 
CC-Z/ AA1-Z/ AA2-Z/ AA3-Z/ Al -Z/  A2-Z/ A3-Z/ B l - Z /  B2-Z/  
B3-Z/  J /  BB1-Z/  &B2-Z/ BB3-Z/ LA-Z/ 51-7./ S2 - 7 /  S3-Z/  S4- Z.

EXPR*

L 2 

. L 3

VECTORS Ql/ 02/ Q3.

FUNCTIONS D/ EPF-I/ G-I/ GIz G5-I/ G6-C/ G7/ UG-C/ UBG/ DD-U/ D8/... ....  n t . n c - n .  n v .  m , ' .  n o . n p •  11 - r .n .  on. d i « o j .
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FUNCTIONS D, EPF-I , G-I /  Gl /  G 5- I ,  G6-C, G7, UG-C, UBG, DD-U, D8,
DT/ DS-U/ DX, DK, DP/ DF-U/ GU/ PO, PI , R2.

EXPR. LAG/ VI/ V2, V3, V4, V5, V6, VLRT3.

RUNNING TIME (SEC) 3.57 11SF D MAXIMUM
TERMS IN OUTPUT 26
GENERATED TERNS 56 INPUT SPACE 302 2000
EQUAL TERMS 30 OUTPUT SPACE 103 *740
CANCELLATIONS 0 NR. OF EXPR. 27 260
RECORDS WRITTEN 17 ID. REGISTER 31 5,o 0
MULTIPLICATIONS 201 FUNCT. REG. 25 750

SYMBOLS 1 -1 /  ALFA/ D1 /  02/ DlQ, D1PQ, D2Q, 02*0,  V, Wl, 1, K, N2/
I1T11/ 11T12/ I1T22/ I2T11/ I2T12/ I2T21, I2T22/ I3T11,
I3T12/ 13T22/ I4T11,  I4T12,  14T21, I4T22, I5T11,  I5T12,
I5T21,  I5T22,  I6T11,  I6T12,  I6T21,  I6F22,  I7T11/ I7T12,
I7T21/ I7T22,  l O T i l ,  I0T12,  I0T21,  I0T22,  I9T11,  I9T12,
I9T22/ 11011,  11012,  11021,  11022, 11111, 11112,  11121,
11122,  11211/ 11212/ 11221,  11222, 11311, 11312,  11321,
11322/ 11411,  11412, 11421,  11422/ 11411,  11512,  11521,
11322/ KK.

INDICES ! MU-Z/ NU-Z, A-Z, B-Z, C-Z, L-Z, KA-Z, L l - 7 ,  L2-Z,  L3-Z,
L4-Z,  L5-Z, L6-Z/ L7-Z,  Le-Z,  L9-Z,  R1-Z, S I -Z ,  AA-Z, BB-Z, 
CC-Z/ AA1-Z, AA2-Z/ AA3-Z, Al-Z,  A2-Z, A3-Z, P l - Z ,  B2-Z, 
B3«Z/ J ,  BB1-Z/ BB2-Z/ BB3-Z, LA-Z, S l -Z ,  S2-Z,  S3-Z,  S4-Z.

VECTORS Ql,  02/  Q3.

FUNCTIONS D, EPF-I ,  G - I ,  Gl,  G5-I ,  G6-C, G7, UG-C, UBG, DD-U, OB,
DT, DS-U, DX/ DKi DP/ DF-U, GU, PO, P I ,  P2*

EXPR. LAG, VI, V2, V3, V4,  V5, V6, VERT3.
N R
Z VEP.T3-V1 + V2+V3 + V4 + V5 + V6 
DELETE LAG/V1/V2,V3,V4,V5,V6 
♦BEGIN

SYMBOLS 1*1/ ALFA, Dl,  02/  010/ D1P0/ D2Q, 1)2°^, W, V1,  Z, K, N2,
I1T11/ I1T12/ I IT22/ I2T11/ 12T12, I2T21,  I2T22,  I3T11,
I3T12,  I3T22/ I 4 T H ,  I4T12,  I4T21/ I4T22,  I5T11,  H T i 2 ,
I3T21/ I3T22,  I6T11/ I6T12,  I6T21,  I6T22,  I7T11,  I7T12/
I7T21/ I7T22,  I0T11/ I0T12/ 10T21, IBT22, I9T11,  I9T12/
I9T22/ 11011/ 11012/ 11021,  11022, I l l l l ,  11112,  11121,
11122,  11211,  11212,  11221,  11222,  11311/ 11312, 11321,
11322,  11411/ 11412/ 11421, 11422,  11511, 11312,  11521,
11522/ KK.

INDICES NU-Z, NU-Z/ A-Z, B«Z> C-Z, L-Z, KA-Z, L l -Z ,  L2-Z, L3-Z,
L4-Z, L5-Z,  L6-Z, L7-Z, L8-Z, L9-Z, RH-Z, S I -Z ,  AA-Z, BB-Z, 
CC-Z, AA1-Z, AA2-Z/ AA3-Z, Al-Z,  A2-Z, A3-Z, Bl-Z ,  B2-Z, 
B3-Z, J ,  BB1-Z, BB2-Z, BB3-Z/ LA-Z, S l -Z ,  S2-Z,  S3-Z,  S4-Z.

VECTORS 01/ Q2/ Q3 •

FUNCTIONS D, EPF-I /  G - I /  Gl/  G5-I/  G6-C, G7, UG-C, DO-U, OB,
DT, DS-U, DX, DK, DP, DF-U, GU, P-0, PI/  P2*

EXPR< LAG/  VI/ V2/ V3/ V4/ V5/ V6/ VERT3.

RUNNING TINE (SEC) 
TERMS _jN OUTPUT



/ o o

GENERATED TERMS 156 INPUT SPACE 234 2000
EQUAL TERMS 78 OUTPUT SPACE 459 4740
CANCELLATIONS 0 NR. OF EXPR. . 26 260
RECORDS WRITTEN 19 ID. REGISTER 1 500
MULTIPLICATIONS . 4 74 FUNCT. REG. 10 750

SYMBOLS I-I# ALFA# Dl# D2# D1Q# D1PQ# D2Q# D2P0# W# Wl# It K# N2
I1T1I# I1T12# I1T22# I2T11# I2T12# I2T21# 12T? 2# 13T11#
I3T12# I3T22# I4T11# I4T12# I4T21# I4T22# I5T11# 15T12#
I5T21# I5T22# I6T11# I6T12# I6T21# I6T22# m u # I7T12#
I7T21# I7T22# IBT11# I8T12# I0T21# I8T22# I9T11# 19T12#
I9T22# 11011# 11012# I10ZI# 11022# Illll# 11112# 11121#
11122# 11211# 11212# 11221# 11222# 11311# 11312# 11321#
11322# 11411# 11412# 11421# 11422# 11511# 11512# 11521#
11522# KK.

INDICES MU-Z# HU-Z# A -Z# 3-Z# C-Z# L-Z# KA- 7# Ll- 7# L?-Z# L3-Z#
L4-Z# L5-Z# L6-Z# L7- Z# LB-Z# L9-Z# RO" 7# SI-Z# AA-Z# BB
CC-Z# AA1-Z# AA2* Z# AA3-Z# Al-Z# A2«Z# A3 »Z# Bl« I f  M * l f
B3-Z# J# B31- Z# 332-Z# BB3-Z# L W # Sl-Z# S2-Z# S3 -Z# S 4

VECTORS Ql# Q2# Q3• .

FUNCTIONS D# EPF -I# G-I# GI# G5 "I# G6»C# G7# UG-C# IJBG# DD -U# D8#
DT# DS -U# DX# OK# DP# DF-U# GU# PO# PI# p ?.

EXPR. LAG# VI# V2# V3# V4# V5# V6# VERT3#

VERT3 *

♦ l . / 4 . * Q 2 ( A l ) * Q l ( A 2 ) * D ( A 3 # B , L ) * 0 t i l 2 # B 3 )

*■ l./4.*Q2(Al )*Q1 (A2 )*D{A3#B2)*D(B1# B3)

♦ l . / 4 . * Q 2 ( A l ) * D ( A 2 # A 3 ) * Q 3 ( D 1 ) * D ( 6 2 # B 3 )

♦ 1«/4.*Q2(A1)*D(A2#A3)*D(31#B3)*Q1(B2)

♦ Q2(A1)+D(A2#B2) *D(A3#B3>*Q3(B1)

■ * ( - l./2.*N2 )

♦ l»/4.*Q2tAl)*D(A2#B3)*D(A3#Bl)*Ql(B2)

v  . , \
♦ l./4.*Q2(Al)*D (A2#B3)*D(A3#B2)*Q3(B1)

♦ 1./4.*Q3IA1)*D(A2#A3)*Q2(B1)+D(B2#B3)

♦ 1. /4.*Q3(A1>*D(A2#A3)*D(B1#02)*Q1(B3)



+ l.M.*Q3(Al)*D(A2/A3)*D(01,B2)*Q1(B3)

+ 1,M.*Q3(A1)+D(A2/B1)*Q1(A3)*D(B2,B3)

♦ 1*/4**Q3(A1)*D(A2j B1)*D(A3/02)*Q1{B3)

+ Q3<A1)*D(A2/n2)*D(A3,Q3)*Q2(B1)

♦ ( - 1,/2.*M2 )

♦ 1.M.+Q3(Al)*D(A2,B3)*ai(A3)+D(Bl,BZ)

♦ l * M « * Q 3 ( A l ) * D ( A 2 / B 3 ) * D ( A 3 . r 3 2 } * C ) 2 ( B l )

♦ 1 , M .  + D(A1,A2)*Q1 (A3)*Q3 (Bi}*D( B2,B3)

+ 1»M.*D(A1;A2)*Q1(A3)*D(B1/B2)*Q2(B3)

♦ l./*.*D(A1,A2)*Q2<A3)*n(01/B2)*Q1(B3)

♦ 1. /A.*D( Al, A2 )+Q2 (A3)*D(B1/B3)*Q3(B2)

+ l.M.*D(AX/A2)*0(A3/Bl)*q3(fl2)*Q'2(R3 J

♦ D(A1>A2)'*'D(A3/BI)>D(B2/B3)

♦ ( - 1./A«*Q1P32 - l./4.*ruDQ3 - 1./A.*02D;I3 ) 

+ 1./*#*D{Al>A2)*D{A3/D2)*q3(Bl)+Ql(B3)

♦ D(A1,A2)*D(A3*B2)*D(B1,B3)

♦ ( -  1.M.*Q1DQ2 -  1. /A.+Q1DQ3 -  1./A.+Q2DQ3 ) 

_♦ D(A1/A2)*D(A3,B3)*D(3X/B2)



* ( l./2.»N2+QlDq3 + l./2«*N2*92DQ3 )

* Al> A3) *Q1 (A2)*Q2(B1)*D (02/B3)

4 l./A.*D<Al,A3)*Q1(A2)*D(B1/B3)*Q3(B2)

4 l./4.*0(Al#A3)*Q3{A2)*D(B1.*B2)+02(03)

+ l»M»*D(Ai.fA3)*Q3(A2)*D(81>B3)4Ql{B2)

4 Al/A3)*0( A2/Bi)4Q3(D2)4Q2(B3)

4 D(A1>A3)+D(A2> fU)4D(32>D3)

* < - 1./4.4Q1DQ2 - 1.M.*Q1DQ3 - 1./A.+Q2DQ3 )

4 D(A1,A3)*D{A2,B2>*D(B1/B3)

* { 1,/2.*N2*Q1DQ2 4 l./2.*N2*Q2DQ3 )

4 Al# A3)*D( A2,B3)*Q2(BlJ*Q1( B2 )

4 D(Al,A3)*D(A2,B3)*r>{FU,82)

* { -  1 .  / • * Q1DQ2 -  1 . M . 4 J 1 D Q 3  -  l .M.*Q2DQ3 ) 

4 D(Al>Bl)*Qi(A2)*D(A3/83)*Q 3(32)

* ( -  1 . /2.+N2 )

4 D(A1>B1>*Q3<A2)*D(A3/B3)*Q1132)

4 ( - 1./2.4M2 )

4 D(Al/Bi)*D(A.2>A3)*D(B2/D3)

* t l»/2.*N2+QiD02 4 1,/2.*N2*Q1DQ3 )



♦ D ( A 1 , B 1 ) + D ( A 2 ,  B 2 ) * 0 j . ( A 3 ) * Q 2 ( B 3 )

♦ { -  1. /2.+N2 )

♦ D(A1/B1)+D(A2/92)^Q2 (A 3}* 01 (B 3 )

♦ ( -  l . / 2 . * N 2  )

+ D ( A 1 , B 1 ) * D ( A 2 , Q 3 ) * 0 { A 3 / 3 2 )

♦ ( 1./2.+N2+Q1DQ2 ♦ 1 */2.*N2*Q1DQ3 )

♦ A 1 , B 2 ) * Q 3 (  A 2 ) * Q 2 ( A 3 ) * D ( B X /  B 3 )

♦ l . M . * D ( A l ,  B Z ) * Q 3 <  A 2 ) * 0 (  A 3 , 3 1 1 * 0 2 ( 0 3 )

+ l . / A « * D ( A l , D 2 ) * D ( A 2 ,  A 3 )  * 0 3  ( 1 3 1 1  + 0 1 ( 0 3 )

+ D U X , B 2 ) + D ( A 2 , A 3 ) * D ( 0 1 , B 3 )

♦ ( - 1./A.+Q1DQ2 “ 1./A.*01003 - 1. /A.*Q2DQ3 ) 

+ l./4.*D(Al,B2)*D(A2/Bi )*Q1(A3)*02 ( 93)

+ l . M . * D ( A l , B 2 ) * D ( A 2 ,  B i ) + Q 2 l  A 3 ) * Q 1 (  0 3 )

♦ D ( A 1 , B 2 ) + D ( A 2 ,  9 1  ) * 0 ( A 3 / 3 3 )

♦ ( 1./2.*N2*Q1D03 + 1./2.*M2*02DQ3 )

+ l . / A . * D ( A l , B 2 ) * D ( A 2 , 9 3 ) * U 1 ( A 3 ) * Q 3 ( B l )

♦ D U 1 , B 2 } + D ( A 2 , B 3 > + D ( A 3 , B 1 >

♦ ( -  1 » /  A «*Q1DQ2 ~ 1 . / A . *0 1 0 0 3  -  1 . /A.+Q2DQ3 ) 

+ l . / A « * D ( A 1 , B 3 ) * Q 1 ( A 2 ) * 0 ( A 3 , f U ) * Q 3 ( B 2 )



♦ Ai,B3)*Ql< A2)*DCAi> 32)*Q2(D1)

4- A1>B3)*Q3( A2)*Q2( A3)*D(B1, B2)

4- l . /A.*D(A1,B3)*Q3(A2)*D{A3,01}*Q1(BZ)

4- 1*/A«’*,D(A1/B3)I*'D(A2/A3)*Q2(!31)*Q1(B2)

4- D(A1,B3)*DU2/A3)+D{B1,B2)

* ( -  1 * / A**Q1DQ2 -  l ./A**QlDQ3 -  l ./A.*Q2DQ3 )

♦ 1 , /A.*D(Al ,B3)*D(A2,Bl )*Q2 (A3) + Q3(B2)

+ DUl,a3)*D(A2,Bl)*0<A3,B2)
+ < -  1 • / A• *Q1DQ2 -  1 . / A .  + -UDQJ -  l ./A.*Q2DQ3 )

4- D(A1/B3)*DU2/B2)*D(A3/B1)

* C ! •  /2» + N2*Qlf)Q2 ♦  i ♦ / 2.*N2*Q2DQ3 ) +0.



APPENDIX IV
THE 3-GRAVITON VERTEX FUNCTION

Einstein’s Parametrization



S C H U O H S C H I P  *  V E R S I O N  U P  A P R I L  i t  1 9  7 7  

T I M E  * 36 5 E C U ! I D S
/ o g ~

C  ’J O H K 3  O U T  P l l l * * 3  P A R T  » J F  1  AMI. '  n * * . " . * ! ’
C U M M O I I  P . *  1 1 1 : j* L A O
S 0 .1/ D Z t  0 1 0  x l ' I I ’ O*  V Z Q ,  0 2  P O *  \ h  Z  *»'  *

I iTIL*11T12*  I1T22*
12T1I*1 2TI2*I2T21*I2T22*
I3T11*I3T1 2*I3T22*
14T 1 1  jp J4T12* 14T21* 14T22*
1ST 11/ 1ST12* 1' 1 • T2 1 * 1 5T22*
16T11 ,  loT12, IoT21 , IbT22,
£ 7 T1 1 , I 7 T 1 2 , 1 7 T 2 1 , 1 7 T 2 2 ,
10T11/1UT12/I0T21, I0T22*  
i r UI >I 9T 1 2 *  I9T22*
11011* 11012/ 11021/ 11022,
11111 / 11112 / 1 1 1 2 1 / 11122 /

£ 1 2 1 1 / 1 1 2 1 2 / 1 1 2 2 1 / 1 1 2 2 2 /
1 1 3 1 1 , 1 1 3 1 2 , 1 1 3 2 1 / 1 1 3 2 2 /
1 1 4 1 1 , 1 1 4 1 2 *  1 1 421 /  11422*  
l  V 5 1 1 , 1 1 5 1 2 , 1 1 5 2 1 , 1 1 5 2 2

I  I I U 3 Z *  MU = Z *  A a Z * B 3 Z * C 3 Z * L 3 Z * K A = Z *  L I  3 1 ,  1 2 =  7. *  1. 3= ? ,  l  *t = 7 * l  r  = 7  .  I . A -  ? . 
L 7 3 Z * L 0 « Z *  L 9 a Z * R U a Z * S I 3 Z *  A A »  I ,  (ID 3 Z * C C 3 / *  * A 1 = 7 *  M 2 » 7 *  6 A . W *  
A l « 2 * A 2 « Z * A 3 a Z * t U » Z > B 2 « Z * l i 3 » Z * 3 * 8 r U a Z > ' M » ? = 7 * R r . ? » 7 * ' r i  = 7 ,  
C Z ^ Z / C d * 1 Z ,  E l a Z , C 2 ~  Z ,  U 3  = Z ,  5 1 * 1 ,  S 2 3 7. *  S 3= 7 * S A= Z 

l: GM1*GM*GU1*GU*UG/UG1*UG2*P0*PI* I'2 
*FIX

S Y M B O L S 1 “ I *  0 1 *  1 ) 2* . D 1 Q *  D „ P U *  D 2 Q * 0 2P<)* ih  Z ,  K *  1 1  T ]. 1 * [ I T ’.
I 1 T 2 2 * I 2 T 1 1 * I 2 T 1 2 * I 2 T 2 1 * I 2 T 2 2 * 1 S T  1 1 * I 3 T 1 2 * I 3 T 2 2  *
m u * I A T 1 2 * I 4 T 2 1 * 1 4 T  2 2 * 1 5 T 1 1 * 1 S T  1 2  * I  S T p i * I S T ? ? . *
I 6 T 1 1 * I o T 1 2 * L b T Z l , 1 b 1 2 2 , 1 7 T 1 1 * I 7 T 1 2 * i r m * 1 7 T 2 2 *
I 0 T 1 1 * I 0 T 1 2 , I U T 2 1 * 1 8  T  2 2 * 1 9 T i l * I 9 T 1 ? * I < > T 2 ? * 1 1 0  3 1. *
1 1 0 1 2 * 1" 1 U  2 1  * 1 1 0 2 2 * m u * 1 1 1 1 2 * 1 1 1 2 1 * 1 1 1 2 2 * I  J. 2 J 1 *
1 1 2 1 2 * 1 1 2 2 1 * 1 1 2 2 2 * 1 1 3 1 1 * 1 1 3 1 2 * 1 1 3 2 1 * 1 1 3 2 2 * 1 1 4 1  1 *
1 1 4 1 2 * 1 1 4 2 1 * 1 1 4 2 2 * m u * 1 1 5 1 2  * 1 1 5 2 1 * : 1 5 2 2 . <

I N D I C E S M U - Z *  H U = Z *  A « Z *  B ® Z *  C a Z *  L » Z *  KA = 7 ,  1.1  3 7 * L Z  = 7 *  L l = 7 .
L4aZ* LGaZ* L6 = Z* L73 Z* LO = Z* L0 * 1 ,  RU = Z* L- 1 = 7, AA=7.* '<n=7, 
CC°Z* AAla Z* AA2aZ* AA3aZ* Al = Z* A2aZ* A3=7* Rl=7.» 112 = 7*
83 « Z *  J ,  B m « Z ,  B D 3 a Z *  C 1 * Z ,  C 2  = Z *  c: »  = 7 ,  n = Z *  c; :  = 7 ,
E 3 = Z *  S 1  3 Z *  S 2 a Z *  5 3 a Z *  S 4 = Z .

FUNCTIONS 0 /  • E  P F 3 1  *  G3 I* GI* 0 5 * 1 ,  GG = C* 0 7 *  UG»C* U B G *  Of) = U> P 3 ,
DT* DS°U* DX* DK* PP* PF=U* CM1* CM* GUI * r.\), \\r,i, UQ?t 
PU* PI* P2•

E X P R .  R *  R R *  L A G ,

B E G I N  . 6 6  S E C O N D S

CENTRO D I C A L C O L O DELL’ U N I V E R S I T A D I TRIESTE



it 1:0 .LI I • u w. i. v; ii !i.L> tog
u (•;
z  r:  R  ( M U j* h  u ) =  ( o  1 1 1  ( p.  n  ,  m  i i,  i > u ,  i i u  ) -  r,  m  i  ( p  u , n  u  ? m  u  ,  p  o  ) + o  m  ( p  n . ;  j ,  m  i i )

*G 11 ( S I  / 11 U> RIJ ) -  GM ( s  1 /  11 U ,  MU ) *  G M ( I'. 0 /  S A /  P U ) ) + K * * -  3
L 2 I0/GMK A+/B+, L+/ KA+ ) «1 .  /  A. *K*GU'i ( A / C s K A  » +( P I  ( fVr C* I t + P. I  fC>"» U

( c ,  l ,  n) - M>i  ( l  / c • n )
- p  1 < R ,  l. » C W ’ l < L , »  , c  ) )

+ 1 .  / A. *1 >0U C A/ C ) * ( P2 ( B/ C / Lt  K A ) +P 2 ( C, It, L , «  A )
+  P2( C /  Lt  B ,  K  A ) +PP { L ,  Cf  n ,  v. A )
~P2(D/L/C/KA)~P;M L / B,C, KA))

L A ID/G1KA+/ B+/C+)"UI1 (AA+/ DR + / CC +) = 1 - /10 *#K * *2
*GU( A/ L1 ) * ( P1 ( B/L1 /C) +P1 ( Li /  B/C)

+PI(LI / C/B) +P1 ( C/L1 ,  P-)
- PI  (U; CHl )"PI(C/f .ULl )  )

*GU(AA/ L2) * ( P1 < B tf / L2/ CC ) •*•"! ( L2 / B B/ CC )
+ P1 (L2/CC/BB )+Pl(CC,L2,RP )
~ P1 ( D l)/ CC / L 2) - P 1 ( CC/RH/L2) )

L 6 ID/ Gfl C A+/ U+/C+ )«1 .  /A.*K*GU( A ,  L1 ) * ( P1 ('</ L i , C ) + R1 < 1.1, ” , 0 >
+ P I I L I / C / « 3 + P l (C• L i * R)
« P1 ( B / C, L1 ) —PI ( C» 3 / L 3 ) )

L 0 ID/GUl(A + / l3+/C+)=" i . /2. *K*(PiCA/B/C)+PI<B/A,C))
+ 1 .  / A. *K** 2* ( P1 ( A/ L 3/ C} *P IJ ( L 3/ P ) + P 1 ( A / L 3 / C ) * P 0 ( * , L 3 )

+ Pi( L3/A/C ) *PU(L3, M) +Pi ( 1.3 > UC)  *PO(R »1.'»)
+ PU(A / L 3 ) * P I ( L 3/ 1 C ) +PC(A,L3 ) * * l (R/ L7 . C )
+ P0( L3/A) ’I‘ P1( L3/ 0, C) *»PG( 1.3, A t -^l  (B, L^,C >)

- I .  / n  t * K * * 3 * ( P 1 <  A / L  3 , C ) * P 0  <L  3 , L  A ) * P 0 ( L A ,  B )
+P1 ( A/ L3/ C ) *P0 ( L 3/ L A) *PC ( P/ L 4 )
+ PH A/ L3/ C) *PU ( LA, L3)*P0<LA,*)
+ PKA/L3/C ) *PO(LA, L3 )*PD ( 0/ L'«)
+ P 1 ( L3 / A/ C) * P0( L3 , LA)*P0( LA, B)
+ PK L3/A/C ) *P'j(L?/ LA)*PC ( B, LA )
+PK L3/A/C )*P0(LA,1..3) *P0(L4, n )
+Pi(L3/A,C)*P0(LA,  L3)*P0(U,l  A) 
+P0(A/L3)*Pi(L3/LA/C)*P0(LA,P)
+ PU( A/L3) * P 1 ( L3/LA/ C ) *P0( 0 , LA)
+ P0 (A/ L 3) * P1 ( L  4> L  3 / C ) * PC ( L  A / A )
+P0( A/L3)*Pl(LA/L3/C)*PO(B,L<t)
+P0(L3/A)*PH L3/ L A/ C ) * PO ( L 4, R)
+P0(L3/A)*P1(  L3/ LA/C )*PE* (3/LA) 
+P0(L3/A)*P1(LA/L3/C)*PU(L4,R>
+ PO(L3/A)*P1(LA/L3/C >*PU(n,LA )
+P 0 ( A/ L 3) * P0 ( L 3/ L A ) * PI ( L A , l! , C )
+ PO( A/ L3) *!P0 ( L3 / LA )* PI ( R, L A, C )
+ PU( A/ L3)*P0(L'»/L3 )*Pi (LA/»i/C )
+ ir0( A/L3)X‘P0(LA/L3 )^P1(P/LA/C)
+P0{L3/A)*P0(L3/LA)*PI(LA/O/C)
+ P0( L3/A)^P0(L3/LA ) +Pi (ll, LA, C )
+ PG(L3/A)^P0(L4/L*n>fPlU.A/P/C)
+ PU( L3/ A) ^PO ( LA / L3 ) 't'Pi ()!/ L A, C ) )

L10 ID/K=0
L ! I  ID/GU(A+/B+)*GU(AA + /B13+) = (D(A/ ) } - ! •  PU( A,G) + P0( n, A) )

+ l . / 4 #*K**2*(P0(A>L3)*PU(L3/B)+pti(A/L3)*Pvi(!l/L!n 
+ P0( L3/A} *P0(L 3 / M)+Pu( L3 / A) ( B/L3 1 t 

• / ti » * K * * 3 *  (PC ( A/ L3)*P0( L3/ LA ) ’I'PO ( LA / B)
+ P0( A/ L3)*P0 (L3/LA )^PO(B/L.A )
+ P0( A/L3)*P0(LA/ L3 J’l'PD (I. A/B )
+P0(A#L3)*P0(LA/L3)^PO(B/LA)
+ PU(L3/A)*PO(L3/LA)«P0(LA/ B)
+P0( L3/A)*P0( L3/LA)+PU(n,L^t)
+P0(L3/A)*PO{LA/L3 J ’t'POlLA/P )
+P0(LB/A)*P0(LA/LB)^PU( 0 , LA> ) I

C E N T R O  D I  C A L C O L O  D E L L '  U N I V B R S I T A  D l  T U H i  S T I!



+ 1 . / 4 *  *K**2*'{ Pet AA,15)  *PU (15,»U:) + PC: ( ■*> A » L 5) ? I. ’ )
+pot l r> / a a ) +po t l r», Bin l :i, a a ) bp »t.;-> >

- I  . / 0.*K**3*  ( PutAA,L5) *P0( 1 5 , L6 ) *P<; ( 1.0/«« )
+P0< A A, L5)*P0{L5/L6) *P 0( !'!'./ L b )
+PC(AA,L5)*POtL6,L5>*Pu(Lu,nR>
+ P 0 1A A , L 5 ) * P 0 (L 0 , L 5 ) * P 01 UO, LA)
+ POt L5,AA) *P0< L5» LM*POtLe,BM 
+ P 0< L 5 , A A ) * P 0 1 L 5 , L 6) * P 0 (111J , L A )
+ P 0 ( L5 , AA ) * P 0 ( L 6 ,  L 5) *P0(L6,BP)
+1*0( L5,  AA)*PO( L6, L5)*P0< MP,,L'.>n 

L14 ID, GU (A+, B+ ) **D (A, B ) ~1 .  / 2 •*!%* (Pl> (A,B J + i U(B, a > )
+l . /4**K**f‘ 2*<P0( A , 1 3 ) * P 0 ( L 3 ,  R)+PC < A, L3) * PC < B, L *» > .

■ +P0(L3,A)#P0<L3, !O + PUtL3,A)*P0(B>L?U 
‘ - l . / 0 . * K * * 3 * { P 0 ( A , L 3 ) * P 0 ( L 3 , L 4 ) * P o < L 4 , » >

+PG< A, L3)*P0( L3, L4)*P0<P.,L4)
+P0( A/ L3)*PU(L4,L3> *PC(L4,B)
+PD(A,L3)*P0(L4,L3)*P9(B,L4)

■ , + PO(L3,A)*PO(L3,L4)*PO(L4,!})
+ P 0 ( L 3 ,  A) * P 0 { L 3 ,  L 4 )  ̂P U ( P , L 4 )
+P0(L3,  A)*P0tL4,L3)*Py(! .A,P)  
+ P 0 t L 3 , A ) * P 0 t L 4 , L 3 ) * 5 u ( B , L 4 ) )

LlC ID,KaO
MPRIMT RR 
♦ NEXT

SYMBOLS I" I ,  D l,  P2, D1Q, D1PQ, 020, D2PO, W, I f k, u r n , J 1 T1
I1T22, 12T i l , I2T12, I2T21, I2T22, I J T1 1  / 1 3  r i 2 , I3T22,
MT11, I4T12, I4T21, I4T22, I5T11, I S TI 2 , I5T21 , 1 '.:T ??,
IOT11, 16T12, I6T21, XOT22, I7T11, 17T12/ 17T 2 1 , 1 7T22,
I3T11, I8T12, I0T21, I0T22, 19T i l , i 7 T12 , 19T22, U O U ,
11012, I1U21, 11022, 11111, 11112, I 1121, 1 1122 * 1 1 2  I l f

11212, 11221, 11222, 11311, 11312, U3 2 J . , 1 1 3 2 2 , L 1 41.1,
11412, 11421, 11422, I 1511, 11512, 1 1 5 2 1 , 1 1 522*

INDICES IJU-Z, 1NUaZ, ABZ, Ba Z, C«Z, La Z, KA=7, L l a7  , L2 * 7 , l 3*7 .
L4aZ, L5 aZ, L6=Z, L?«Z, LB = Z, L9a Z, P«)*Z, SI«Z,  A/\=6 
CCa Z, AAla Z, AA2aZ, AA3**Z, A ia Z, A2»Z, a 3«*Z, Bl»7> V = 7 , 

'33«Z, •• J ,  B(!1"Z, BB2-Z, B»3«Z, C1*Z, 02 = 7, C3aZ, pt =x, r:_W, 
E3=Z, S l a Z, 52 = Z, $3 = Z, 54 = Z.

FUNCTIONS D , 'E P F - l ,  0 * 1 ,  GI, G5a I,  G6aC, G7, UG= Cj- lino, DD=n, r>M,
DT, D3°U, DX> L>Kj. DP/ L»r»U, GUI, GM, GUI, OU, UGi, MG>,

■- PO, PI,  P2t

EX PR. R, RR, LAG,

RUNNING TIME (SEC) 49.07 USED MAX I MUM
TERMS IN OUTPUT 564
GENERATED TERMS 56 4 INPUT S^ACE 7 .., 3 ) n  r  r ,

EQUAL TERMS ;u OUTPUT s p a c :.: '» U0° ct ‘7 4 •)
CANCELLATIONS 0 HR. OF Exi»r.. x

2 b  t)
RECORDS WRITTEN 0 ID, REGISTER n 5 0 0
MULTIPLICATIONS 10692 9 FUNCT. PEG. 3 r, 7«M

N R
Z RaR!UMU,NU}*<D(f1U,NU)-l./2.*K*(ry<HU,i.!U) m ,j ( mm , •>,,,,

. + 1 .  / 4 . * K * * 2 *  ( P 0 ( M U , L 7 ) *  PO ( L 7  > M U ) +P 0 ( M U ,  L 7 ) * P ( , ( M i f , ,  7 j 
+ P e < L 7 , M U ) * P O ( L 7 , N H ) + P O U 7 , M l j l  [ 7 , ,

- 1 .  /  0 .  * K * *  3 >e* ( P O  ( MU ,  L 7 ) *  PO ( L  7  / L  ' J ) *  P 0 ( l. !’• ,  M l ! )
+PO(MU,L7)*PO(L7,LP')*PO(N«i,LP)
+P0( MU,L7) *P»> ( LA, LV )55 (3 ) ( l. R , Ml))
+ P0(MU,L7) *P0( Lt3,L7 ) ;5TL ( Ml), L >i)
+11 0 ( L 7 , M U) * P 0 ( L 7 , 1. B) * P 0 ( L»j, nj 11 j 
+P0 ( L7,  *'1U) * PO ( L7,  LI*) *P D ( MU, L B)

C E N T R O. D 1 C A l C  O L O DELL U N I V E R S I T A  DI T R 1 1; s T Ii



• m -  ( L 7 / M U ) * P 0 ( L ( J / L 7 >  0 (  1 . 0 / N U )
+  P(?( L 7 / M U )  # P 0  a B / L 7 ) * P 0 ( M U / L 8  ) ) )

L  4 i \ ) y  K = 9
1 • P R 111 T  R 
:>'J, i (. X T

S Y M B O L S i r  D I ,  0 2 /  O K I /  0 1 P M /  0 2 0 /  D 2 P Q /  U /  I f K /  1 1 T 1 1  / I 1 T 1 2 /
1 I T  2 2 , 1 S T  1 1 /  I 7 T 1 2 /  I 2 T 2 1 /  I  P.T 7 2 /  1 3 1 1 1 / I 3 T 1  2 / I. 3 T  2 2 /
T 4 T i x x 1 A T I P .  / I 4 T  2 1 ,  1 4 T  2 2 / I 5 T 1 1 /  I 5 T 1 2 / 1 5 T  2 1  / 1 S T 2 2 /
1  O T l _ / 1 o T I L / X O T 2 1 /  I 6 T 2 2 /  I 7 T 1 1 /  I 7 T 1 2 / 1 7  T  2 1  / I 7 T  2 2/
I B T i l , I  D T 1 2  / i ( : - T 2 1 /  I B T 2 - 2 /  I 9 T 1 1 /  1 9 1 1 2 / I 9 T 2 2 * 1 1 0 1 1 /
1 _ 0 1 2 , 1 1 U 2 1 >  1 1 0 2 2 /  1 1 1 1 1 /  1 1 1 1 2 /  1 1 1 2 1 / 1 1 1 2 2 / 1 1 2 1 1 /
J- M. 2  .i. E 3 1 1 2 2 1 /  1 1 2 2 2 /  1 1 3 1 1 /  1 1 3 1 2 /  1 1 3 2 1 / 1 1 3 2 2 / 1 1 4 1 1 /
1  -L 4 1 2 / 1 1 4 2 2 /  1 1 5 1 1 /  1 1 5 1 2 / 1 1 5 2 1 / 1 1 5 2 2 ,

I N D I C E S  IIM - ■ 1 , U U  = Z /  A = 2> 0 = 2 /  C = Z /  L  = Z /  K A  = Z /  L I * I f  L ? . * Z / L 3 = 7 /
L  4 3 Z  * L j = Z /  L 6 « Z /  L  7  = Z  / L O - Z /  L 9 « Z /  R D * Z / 5 1  = 7. / A A 3 Z / BB 3
CC = z , A A l - Z /  A a 2 = 7 /  A A 3 = Z  / A 1 “ Z /  A 2 = Z >  A 3 = Z / B .1 = 7 /  P. 2 = 2/
r<3 ~ " L , J /  0 0 1 = 2 /  3 0 - 2 = 2 /  Q 0 3 =  Z / C 1  = Z /  C 2 = Z / C 3 = Z / E 1 = Z  / E 2 X
33

\
= 2 / S 1 3 Z /  5 7 = 2 /  5 3 = 2 /  S 4 *  Z *

F U N C T I O N S  D/ L ( M : * 1 /  0 = 1 /  0 1 /  0 5 = 1 /  0 6 " 0 /  0 7 /  U G * C / I J B G /  D D » U /  0 4 /
1)T
P O

/ DC 
/ P I

= U / DX. /  O K /  D P /  ! ) F = U /  G M 1 /  GM>  G U I /  
/ P 2 .

G U /  U G l / U C 2 ,

L - X P R .  i l , !-:P/ L A0_.

R l J H H I f l G  T I M E  ( C L c ) 7 6 *  0 9 U S E D M A X I M U M
T E R M S  I I I  O U T P U T 7 4  3
G E M  E R A  T E D  T E R M S 0 7 o  I N P U T  S P A C E 3 4 6 2 0 0 0
E Q U A L  T E R M S 1 3 3  O U T P U T  S P A C E 4 7 4 0 4 7 4  0
C A N C  fcL L A T 2 0 1 1 3 0 I I P ,  O P  E X P R . 2 7 ■ 2. 60
R E C O R D S  W R I T  T U I 1 4  I D .  R E G I S T E R 3 5 0 0
M U L T  I P L I C A T I O N S 3 2 4 u l  P U M C T  « R E G , 2 0 7 5  0

S Y M B O L S  1 = 1 /  D 1 /  1 ) 2 /  D I D /  D i P O /  D 2 Q /  D 2 P Q / W/ I t  K /  I 1 T 1 1 /  I 1 T 1 2 /
i  1 1 2 . 7 / I 2 T  1 1 /  I 2 T 1 2 / 1 2 T 2 1 /  I 2 T 2 2 /  I 3 T 1 1 /  I 3 T 1 2 / 1 3 1 2 2 /
1 4 1  1 .„ / 1 4 T 1 2 /  1 4 1 2 1 / 1 4 T 2 2 /  I 5 T 1 1 /  I 5 T 1 2 /  I f » T 2 1 » 1 6 1 2  2 /
l o T l i / I b T l x . ,  1 0 T 2  j. / 1 6 T  2 2 /  I 7 T 1 1 /  I 7 T 1 2 /  I 7 T 2 1 / 1 7  T  2 2 /
1 0 T i l / I  f J 1 1 2 /  I R  T  2 1 / I 0 T 2 2 /  I 9 T 1 I /  I 9 T 1 2 / 1 9 1 2 3 , 1 1 0 1 1 /
1 1 0 1 2 / 1 1 0 2 1 /  I 1 0 2 2 / 1 1 1 1 1 /  1 1 1 1 2 /  1 1 1 2 1 /  1 1 1 2 2 / 1 1 2 1 3 /
1 1 2 1 2 / J. 1  a- i- J., / 1 1 3 1 1 /  1 1 3 1 2 /  1 1 3 2 1 . /  1 1 3 2 2 / 1 1 4 1 1 /
j. x ' t i, 2 , I  u. 4 2 _ / 1 1  4 2 2 / 1 1 5 1 1 /  1 1 6 1 2 /  1 1 5 2 1 /  1 1 5 2 2 .

I N D I C E S  M U = 7 / 1 I U= 2 /  a  = Z ,  0 * Z /  C = Z /  L  = 7./ K A = Z /  L 1 * Z /  L 2  = Z / L  3 = Z  »
L  4 ~ i,  / L  5 = 7 /  L u = 2 /  L 7 * Z /  L 0 * Z / ' L 9 * Z /  R U « Z ,  S W / A A  = Z /  B B =
CC  = Z / a  A 1 =  I . ,  A. 'i 2 = 2 / A A 3= 2 /  A 1  ® Z  / A 2 * 7 .  / A 3  = Z ,  0 1 - Z . ,  D 2 -  I f  ■
3 3  = 2 / ■J/ i j ! i l = Z /  IMA 2 3 1 ,  B B 3 = Z /  C l * 2 /  C 2 - 7 . /  C 3 = Z / E l  = Z / 22 =
L 3 = 2 / 5 1 * 7 /  5 2 = 2 /  S 3 * Z /  S 4 ° Z .

F U N C T I O N S  D/  E P F « 1  / G 3 I / 0  I ,  G 5 = 1 /  G 6 “  C / G 7 /  D O C /  U B G / P D = U / D P /
D T /  !»S 3 0 /  D X /  D K /  D P / D P 3 U / G M 1 /  GM/  G U I /  G \ ) ,  U C 1 /  U G 2 /
P U /  P I / Pi? *

fc X P R » i l / 1 P, / L  AG .

'.J—1 
1—oc 7  5 * 5 o U S t; D M A X  T f , U ■' !

T E R M S  I M O U T  P U T 7  3 5
G E N E R A T E D  T E R M S 7 11 I N P U T  S P A C E  3 4 6 2 0 0  0
E Q U A L  T E R M S 1 4 1 U U T P U T  S P A C E  1 0 1 0 7  1 2 6
C A N C E L L A T I O N S U M R .  U F  E X  P R .  2 7 2 60
R E C O R D S  ' M : i t T L I ! '/ I D .  R E G I S T E R  3 5 0 0
M U L T I  P L I C A T I O N S 0 2  41"- F !  J O C T  .  P P G ,  29 7  6 D



II K
Z LAC *•£.«■ ■ I'.’M L  + i 5*1'.‘•'POt L8/L0) +K**2* <P0< L« > L l') *  "0 ( I. ’> /!. 

- 1  . / 1 G. *(P0(L0/ L9)  *P0(L3/L9) +P(-( LM, L<’ )*Py (1.9/ L4 )
+ p0 ( L9, L 0) *P 0 ( LG / L9 U PO (L9 / L G ) *P 0 < l ‘ >/ L !?) H 
+K**3*(PO( LO/LO^PtHLU/ L9)*P0( Lit: /Lie)  /4 0 
~1*/32. #PO(L8/L8)*(PO(L9,  LlU }*l»n (L9/LI0)

+ P 0 ( L 9 / L10 ) * P U {1.10 > L 9 )
+ PO ( LI0/L9 )*PO (19/lJ.0)
+ P0(L10/Ll>) + Pis(Ll*,>/L9> ) 

+l ./4B.*(PO< L0/L9) +PO ( L9, LIO )*f'U< LlU/LB).
+P0(lG/L9)*P0(L9/L10 )*PO (Lfl,L10)
+PO(LQ/L9)*PO(L10/L9)*PO(LIO/ LP) 
+P0(L0/L9)*PO( LlO/L9)*Pl>CU.t/LiO) 
+PO(L9/LO)*PO(L9/LlfJ)*fu;(UO>LP)  

>P0(L9/LG)*P0( L9/L10 >*PU(L»i/l 10)
+P0(L9/L6)*P0(L10/L9)*P0(L10/LP)
+P0(L9/L0)*P0(L10/L9)*P0(LL/L1 0 ) )))

L 5 ID/K-O.
IIPRIMT LAG 
DELETE R/RU 
♦BEGIN

SYMBOLS

1i

1 INDICES

') :

1*1/ 01/  02/ DIG/ D1PQ/ 020/ D2PQz 
I1T22/ I2T11/ I2T12/ I2T21/ I2T22/ 
I 4 T i l /  I4T12/ I4T21/ I4T22/ I5T11/ 
I 6 T 1 1 / . I6T12/- I6T21/ I6T22/ I7T11/ 
28T i l / : 10112/ I8T21/ I8T22/ I9T11/ 
1 1 0 1 2 /1 1 0 2 1 /1 1 0 2 2 / 11111/ 11112/ 
11212 / .11221 /  11222/ 11311/ 11312/ 
1 1 4 1 2 / 1 1 4 2 1 / 1 1 4 2 2 /  11511/ 11512/

Wz Z/ K/ I l T l l z  I 1 T1?/  
I3T11# 1 3 T12/ T3T2?/ 
I5 T1 2 /  I5T21/  I3T??/  
ITT12/ I7T21/ I7T22,  
I9T12/  19T22/ 1 1 0 3 1 /  
1 1 1 2 1 /  1 1 1 2 2 /  1 1 2 1 1 /  
1 1 3 2 1 /  1 1 3 2 2 /  13 41.1/ 
0 5 2 1 /  1 1 5 2 2 .

MU*Z/ .NU»2/--A*Z/ B-Z/ C*Z/ L = Z/ KA«Zz Ll=7/ L2 = Z/ 1 3 = 7 ,  
L4=Z/ L5aZ/ LGa Z/ L7a Z/ LOa Z/ L9aZ/ RO*Zz SJ=Z/ AA = 7 ,  n R a 7  

CCa Z / , AA1«Z/ AA2-Z/-AA3-Z/ A1»Z/ A2»Z/ A3«7/ * U » Z ' /  8 2 = 7 ,

03aZ / , J/ BBla Zz BB2a It B133»Z/ C la Z/ C2 = Z/ C3 = Z/ k l a Z> F2*7 
E3a Z/ S l aZ/ S2a2/  S3a Z/ S 4 « Z /L 1 0 .

V.

FUNCTIONS 0 /  C PF a I / 0*1/ GI/ G5a 1/ GOeC/ G7/ UG*Cz m G f DD=U/ 04/
DT/ OSaU/ OX/ DK/ DP/ DFaU/ GM1/ GMz GUI / GU/ UG1/ MG?/

. PO/ Plz. P2 • ■

EX PR. R/ RR/ LAG«■

RUNNING TINE (SEC)' ' ■121.33 USED MAXIMUM
TERMS IN OUTPUT 903
GENERATED TERMS ■ 903 INPUT SPACE 404 7 000
EQUAL; TERMS' , 0 - OUTPUT SPACE 4741 4740
CANCELLATIONS 0 ; NR. OF EXPR. 30 2/)M
RECORDS WRITTEN •33 ID. REGISTER 3 50 0
MULTIPLICATIONS 50420 FUNCT. REG. 33 750

1

SYMBOLS l a I /  Dl/ 02/  D1Q/ D1PQ/ 020/ U2P0/
-  I1T22/ I2T11/ I2T12/ I2T21/ I2T22,

I4T11/ I4TI2 /  I4T21/ I4T22/ I5T11/
, I0 T 1 1 / . I6 T 1 2 /  I6T21/ I6T22/ I7T11/

IO Ti l /  I0T12/ IBT21/ I0T22/ I9T11/
11012/  11021 /  11022/  11111, 11112/
1 1 2 1 2 / 1 1 2 2 1 / 1 1 2 2 2 /  11311/ 11312/ 
11412/ 11421/ 11422/ 11511/ 11512/

Uz Zz K, I1T11/ r iT lZ ,  
13 T11/  13112/  I3T2?/  
I5T12/  I5T21/  I !*T 2 2 z 
I7T12/ 17 T21/  I7T22/  
I9T12/  IoT2 ?/ n o n ,  
11121/ 11122/ 11211/ 
11321/  1 1322/  ILVUf  
11521/  11522.

INDICES HU=Zz NUaZ/ AaZ/ Ba Z/ Ca Z/ L * Z / ' KA = Z/ L1=Z, L?*7, L3=7,
L4*Zz L'5*Zz ' L6*Zz L7«Z/ LO*Z/ L9aZ/ P0*7./ S I a 7/ M a 7, = 7

y C E N T-R O - D I C A ii C O L O  D E L L ’ U N I V E R S 1 T A DI  T R I E S T E



)
I/O

C C a Z j  A  A 1 3 Z  / A A 2 =* Z  ,  A A 3 3 Z  ,  A 1 = 2 /  A 2 a 7 1 A S - 7 , 1’. 1  O 7 .  n ? : 7
0 3  = Z ,  J ,  0 0 1 = Z ,  m 2 = Z ,  D 0 3 3 Z  /  C 1 = Z ,  C2 =7. > C3 = 7 ,  E l  = 2 ,  ■"
E 3 * Z ,  S 1 = 7 /  S 2 a Z , S 3 ° Z /  5 4 = 2 ,  L 1 0 *

F U N C T I O N S D ,  I I P F » 1 /  G * = I ,  G I , 0 5 “ I ,  G O « C /  0 7 /  " 0 = C , ' 10 G t O D “ U ,
D T ,  D S a U ,  O X /  O K , D P ,  D F 3 IJ,  G M 1 ,  O M ,  G U I , C U , MG l ,  U - ' ' ? ,
P O ,  P I / P 2  •

E X  P R . R ,  P .F :, L A G .

R U N N I N G  T I M E ( S E C ) 1 2 2 . 4 1 MS CP M/, X I  M |J  M
T E R M S  I N  O U T P U T 9 0 3
G E N E R A T E D  T E R M S 9 0 3 I N P U T  S P A C E 4 0 4 ;> 0 0 ' ^
E Q U A L  T E R M S 0 O U T P U T  S P A C E 2 34 4 7  J 3 0
C A N C E L L A T I O N S 0 M R .  O F  E X P O . 30 7 '*0
R E C O R D S  W R I T T E N 4 9 I D .  R E G I S T E R 3 50 0
M U L T I P L I C A T I O N S 5 6 4 2 0 F U N C T .  R L G . 33 7 5 0

iIi
(



B EG IN 1 33 . 0 4  SECONDS

SYMBOLS

NAMES LAG
COMMON VI, V2, V3, V4, V5, V6, VERT3 
S Z,KK
V Q1,Q2,Q3,P 

' *FIX

1 = 1,  Z, K, KK.

INDICES i MU = Z, NU=Z, A = Z, B = Z, C = Z, L = Z, KA = Z, Ll=7., L2 = Z, L3 = Z,
, , L4=Z, L5 = Z, L6 = Z, L7 = Z, L8 = Z, L9 = Z, RO = Z, SI=Z,  AA = Z, BR = Z, 
VV,.CC=Z, AA 1 = Z, A A2 =Z, A A 3 = Z , A1=Z, A2=Z, A3=Z, B1 = Z, B? = Z,

:B3 = Z, J ,  BB1»Z, BB2=Z, BB3 = Z.

VECTORS Ql, Q2, Q3, P.

FUNCTIONS , D, EPF=I, G = l ,  G1,  G5 = I,  G6 = C, G7, UG = C, UBG, DD=U, DR,
DT , DS=U, DX, DK, DP, DF=U, GM1, GM, GUI, GIJ, PO, PI, P2.

EXPR. =0, =0, LAG, VI, V2, V3, V4, V5, V6, VERT3.

\

...........- ---------- ---------------
* c • *
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BEGIN 1 3 3 . 9 4  SECONDS

N R
C WORKS OUT THE 3-GRAVITON VERTFX 
Z L AG 3LAG

l 2 ID, K* *(J+)=KK**( - J )
L, 3, ID, KK=0

NPRINT LAG 
*NEXT

SYMBOLS 1 = 1 ,  Z, K, KK.

INDICES MU*Z, NU = Z, A = Z, B*Z, C = Z, L=Z, KA=Z, L1=Z, L2 = Z, L3*Z,
,7 L4*Z, L 5 =*Z, L63 Z, L7»Z, L8 = Z, L9 = Z, RO = Z, SI = Z, AA = Z, RB = Z,

„ „ . CC=Z, AA1« Z, AA2=Z, AA3=Z, A1 = Z, A2 = Z, A3=Z, B1 = Z, B2 = Z,
, 1, ; B3*Z, J ,  BB1=Z, BB2=Z, BB3=Z.

VECTORS . Ql, Q2, Q3, P.

FUNCTIONS D, EPF=»I, G = I ,  GI , G5 = 1 ,  G6 = C, G7, UG=C, UBG, DD=U, DR,
• DT, DS»U, DX, DK, DP, DF=U, GM1, GM, GUI, GU, PO, PI,  P 2

EXPR. ' =0, =0, LAG, VI, V2, V3, V4, V5, V6, VFRT3 .

RUNNING TIME (SEC) 7. 96 USED MAXIMUM
TERMS IN OUTPUT 771
GENERATED, TERMS 771 INPUT SPACE 251 2000
EQUAL TERMS , 0 OUTPUT SPACE ' 4737 4 74 0
CANCELLATIONS 0 NR. OF EXPR. 26 260
RECORDS WRITTEN 77 ID. REGISTER 6 500
MULTIPLICATIONS 4912 FUNCT. REG. 14 750

RUNNING TIME (SEC) 8.90 USED MAXIMUM
TERMS IN OUTPUT 771
GENERATED TERMS 77 1 INPUT SPACE 251 2000
EQUAL TERMS, ., 0 OUTPUT SPACE 1 4 33 7126
CANCELLATIONS, , 0 NR. OF EXPR. 26 260
RECORDS WRITTEN 90 ID. REGISTER 6 500
MULTIPLICATIONS 4912 FUNCT. REG. 14 750

i r . a „

L 3

N R
Z VI3 LAG
ID,ADISO,PO(Ll+,L2+)*PO(L3+,L4+)*P2(L5+,L6+,L7+,L8+)=

D( L 1 , A 1 ) *D( L 2 , B 1 ) * D{L 3 , A 2 )* D ( L 4 , B 2 )* D( L b , A 3 ) * D ( L 6 , B 3)* 
Q 3 ( L 7 ) * Q 3 ( L 8 )

ID, ADISO,,Pl(Ll+,L2 + , L 3 + ) * P l ( L 4  + , l 5  + ,L6+)*PO(L7 + ,LR + ) = 
D(L1 , A1 ) * D( L2 , B1 ) * Q1 ( L3  ) * D ( L 4 , A2) * D( L5 , B2 ) *G2( L6)*  
D(L7,A3)*D(L8,B3)

NPRINT VI 
*NE XT

SYMBOLS 1 = 1 ,  Z, K, KK.

INDICES ' MU*Z, NU3 Z, A=Z, B = Z, C=Z, L=Z, KA = Z, L1 = Z, L 2 = Z ,  L3 = Z,
, , L4 =*Z, L5 = Z, L6 = Z, L7*Z,  L8 = Z, L9 = Z,  RO = Z, SI = Z,  AA = Z,  RB = Z,  

CC =Z, AA1 = Z, AA2 = Z, AA3 = Z, A1 = Z, A2 = Z,  A3 = Z,  B1 = Z,  B2 = Z,
B3 = Z, J ,  BB1 = Z, BB2 = Z, BB3 = Z.

VECTORS Ql, Q2, Q3, P.

FUNCTIONS D, EPF*I,  6* 1 ,  GI, G5*I,  G6 = C, 67, UG=C, IJBG, DO=U, DB ,
DT, DS 3U, DX, DK, DP, DF=U, GM1,  GM, GUI, GIJ, PO, PI, P2.

C E N T R O  D  I C A L C O L O  D E L L ’ U N I  V E R S I T A  D I  T R I E S T E



EXPR • = 0# =0# LAG# VI# V2# V3# V4# V5# V6# VERT3.

RUNNING TIME (SEC) 1 5 . 2 1  
TERMS IN OUTPUT 144 
GENERATED TERMS 771  
EQUAL TERMS 541  
CANCELLATIONS 86 
RECORDS WRITTEN 94 
MULTIPLICATIONS 3856

US ED MAXIMUM

INPUT SPACE 3 08 2000
OUTPUT SPACE 1 5 5 1 4740
NR. OF EXPR. 22 260
ID. REGISTER 31 500
FUNCT. REG. 25 750

//3

SYMBOLS 1=1# Z# K# KK. :

INDICES MU = Z# NU=Z# A=Z# B=Z# C=Z# L=Z# KA=Z# L1=Z# L2= Z# L3 = Z#
; ,.L4 = Z# L5=Z# L6 = Z# L7 = Z# L8 = Z# L9 = Z# RO = Z# Sl = Z# AA = Z# BB = Z, 

CC = Z# AA1=Z# AA2=Z# AA3=Z# A1 = Z# A2=Z# A3 = Z# Bl = Z# B2 = Z»
’ i B 3 = Z# J# B B1 = Z# BB2=Z* BB3 = Z.

VECTORS QI# Q2# 03# P.

FUNCTIONS D# EPF = 1# G = I# GI# G5 = I# G6 = C# G7# IJG = C# UBG# DD=U.» DB#
DT# DS *U# DX# DK# DP# DF=U# GMl# GM# GUI# GU# PO# PI# P2.

EXPR. " ' «0# =0, LAG# VI# V2# V3, V4# V5, V6# VERT3.
, NR

Z V2=LAG
L 2 ID# ADIS0#P0(L1+#L2+)*P0(L3+#L4+)*P2 (L 5 + # L 6+# L 7 + # L 8 + ) =

D<L1#A1)*D(L2#B1)*D(L3#A3)*D(L'4#B3)*D(L5#A2)*D(L6#R2 )* 
Q2(L7)*Q2(L8)

L -3 ID#ADIS0#Pl(Ll+#L2+#L3+)*Pl(L4+#L5+#L6+)*P0(L7f#L8+)=
/  .. D(L1#A1)*D(L2#B1)*Q1(L3)*D(L4#A3)*D(L5#B3)*03(L6)*

D(L7#A2)*D(L8#B2)
, NPRINT V2

*NEXT

SYMBOLS 1=1# Z# K# KK.

INDICES MU=Z# NU=Z# A=Z# B=Z# C=Z# L=Z# KA=Z# Ll=Z# L2=Z# L3=Z.
, , L4 = Z# L 5 = Z # L6 = Z# L7 = Z# L8=Z# L9 = Z# RO = Z# SI = Z# AA = Z# BB = Z#

CC=Z# AA1=Z# AA2=Z# AA3=Z# A1=Z# A2=Z# A3=Z# RL=Z# R2=Z#
. B3=Z# J# BB1 = Z# BB2 = Z# BB3=Z.

VECTORS Ql# 02# Q3# P.

FUNCTIONS D# EPF=I# G=I# GI# G5=I# G6=C# G7# UG=C# URG# DD=U# DB#
DT# DS =U# DX# DK# DP# DF=U# GMl# GM# GUI# GU# PO# PI# P2.

EXPR. ^ =0# =0# LAG# VI, V2# V3# V4# V5# V6# VERT3.

RUNNING TIME (SEC) 2 1 . 0 9 USED MAXIMUM
TERMS IN OUTPUT 
GENERATED TERMS

144
771 INPUT SPACE 308 2000

EQUAL TERMS, , 541 OUTPUT SPACE 1 5 5 1 4 74 0
CANCELLATIONS' 86 NR. OF EXPR. 2 3 260
RECORDS WRITTEN 98 ID. REGISTER 31 500
MULTIPLICATIONS 3856 FUNCT. REG. 25 750

SYMBOLS , 1  = I# Z, K# KK.

INDICES M U =  Z# NU = Z# A = Z# B=Z# C== Z# L = Z# ka = : ' #  L 1  =  Z # L 2 = Z #  L 3 =  Z  #

L 4 = z # L 5 =  Z # L6 =  Z#. L 7 =  Z# L8 =:Z# L  9 =  z  # R 0 =  Z  # SI =  Z  # > > It rs
i

CC = z # A A 1 = Z# AA2 == Z# AA 3 == Z# A 1 =  Z # A ? - = Z #  A 3= Z  # B1 =  Z # B 2 =  Z #

C E N T  R O  D  I C A L C O L O  D E L L '  U N I V E R S I T A  D I  T R I E S T E



B 3 = Z #  J # B B 1 = Z #  B B 2 = Z #  F i B3  = Z

VECTORS Ql# Q2# Q3# P»

FUNCTIONS D# EPF=I# G=l# GI# G *5 = Ij- G6 = C# G7# UG = C# URG# DD = U# ! )B,
..... DT, DS=U, DX# DK# DP, DF=U, GUI, GM, GUI, Gil, PO, PI, BP.

EXPR. ! =0, ~ 0 ,  L A G ,  V I ,  V2# V 3 ,  V4# V S ,  V6# V E R T 3 «
N R
Z V3=LAG

L 2 ID#ADlS0#P0(Ll + #L2+):'i'P0(L3 + #L4+):’!<P2(L5 + #L6+»L7+#L8+) =
D(L1# A2)*D(L2# B2 >*D(L3# A1 >*D (L*# B1 >*!>(L5# A3)*fHL6» «3 > * 
Q3(L7)*Q3(L8) . , ,

L 3 .ID# AD ISO# P1(L1+#L2+#L3+)*P1(L4+#L5+#L6+)*P0(L7+#L8+) =
D(L1#A2)*D(L2# B2)*Q2(L3 )*D(L4# At)*D(L5# Bl)*01(16)*.
D(L7#A3)*D(L8#B3 )

NPRINT V3 
*NEXT

SYMBOLS 1*1# 1, K# KK.

INDICES MU = Z# NU = Z# A = Z ,  B = Z# C = Z# L = Z# KA=Z# L1=Z# L2 = Z, L3 = Z#
L4=Z# L5 = Z# L6 = Z# L7 = Z# L8 = Z# L9 = Z# RO=Z# SI=Z# AA = Z# BB=Z# 

r , 7: ..CCaZ, AA1=Z# A A 2 = Z ,  A A 3 - Z ,  A l  =  Z ,  A Z = Z ,  A 3 = Z# B1*Z» B Z - Z ,

B 3 = Z# J# BB1=Z# BB2=Z# BB3=Z.

VECTORS Q 1 # Q2# Q3# P.

FUNCTIONS : D# EPF=I# G = I# GI# G5 = I# G6=C# AG7# UG = C# UBG# DD=U# DB #
DT# DS=U, DX# DK# DP# D F = U # GM1# GM# GUI. GU#

EXPR. ' =0# =0# LAG# VI# V2# V 3 ,  V4# V5# V6# VERT3.

RUNNING TIME (SEC) 26.93 USED maximum

TERMS IN OUTPUT 144
GENERATED TERMS 771 INPUT SPACE 308 2 00 0
EQUAL TERMS 541 OUTPUT SPACE 1 5 5 1 4 74 0
CANCELLATIONS 86 MR. OF EXPR. 24 260
RECORDS WRITTEN 102 ID. REGISTER 31 500
MULTIPLICATIONS 3856 FUNCT. REG. 25 750

SYMBOLS i = i # Z# K# KK.

INDICES MU = Z# NU*Z# A=Z# B=Z# C=Z# L=Z# KA=Z# L1 =Z # L 2 = Z # L 3 = Z .
4;1. „ L4 =Z# L5=Z# L6=Z# L7=Z# L8 = Z# L 9 = Z # PO= Z# SI = Z # AA= Z# 3B

;CC=Z# AA1=Z# A A Z - Z ,  AA3=Z# A 1 = Z # A 2 = Z# A 3 = Z # B 1 = Z # B 2 = Z #
B3 = Z# J# B B1 = Z# B B 2 = Z # B B 3= Z .

VECTORS Q1 # Q2# Q3# P.

FUNCTIONS " D, EPF=I# G=I# GI# G5 = I# G6 = C# G 7 ,  UG = C# URG, DD=U# OB,
. DT # DS=U# D X ,  DK# DP# D F = U #  GM I# GM , G I J 1 ,  GU # PO# Pl» p2 .

EXPR. =0# =0# LAG# VI# V2# V3# V4# V5# V6# VEPT3.
N R
Z V4=LAG

L 2,, ID#ADISO#POai+#L2 + )*PO(L3+#L4+)*P2<L5 + #L6 + >L7 + >La*) =
D ( LI# A2 ) *D ( L 2# B2 ) *D ( L3 # A3 ) *0 ( L 4# B 3 ) * D ( L 5 . A 1) *D ( L 6 . B1 ) * 
Q1(L7)*Q1(L8>

L . 3 ID#ADIS0#P1<L1 + #L2 + #L3+)*P1(L4 + ,L5 + .L6+)*P0(L7 + #L8+} =
D ( LI# A2 ) *D ( L2# B2 ) *02 < L 3  ) *D ( L 4, A 3  ) *0 ( l .  5 #  R 3  ) *0 3 ( L6 ) * 
D(L7#A1)*D(L8#B1)

NPRINT V4

C E N T R O  D  I C A L C O L O  D E L L ’ U N I V E R S I T A  D I  T R I E S T E t o



* iu:xt

S Y M B O L S 1 = I ,  Z , K ,  K K .

I N D I C E S MU - I t N U = Z ,  A = Z , B = Z ,  C = Z , L  = z . K A = Z ,  L I = Z , L 2  = 7  , L 3 = 7 ,
L 4 = z , L  5 = Z ,  L 6 = z , L 7 = Z , L 8 = Z , L 9 = Z , P D = Z ,  S I = Z ,  A A = 7  , B B = Z •
CC = z , A A 1 = Z ,  A A 2 = Z , A A 3 = Z , A l - I t A 2 - I f  A 3= Z > R 1 = Z . B 2 = I f
B 3 = z , J  , B B 1 = Z  , B B 2 = Z ,  B B 3  = Z  .

V E C T O R S Q 1 ,  0 2 , Q 3 ,  P .

F U N C T I O N S D , E P F = 1 ,  G= I , G I ,  G 5 = 1 , G 6 = C ,  C 7 , U G = C , I J BG ,  DO = U ,  DP i
D T ,  DS = U ,  D X ,  D K , DP ,  D F = U , G i n , GM ,  G U 1 ,  Gil ,  f> 0 , P I , P 2 .

E X P R  , = 0 ,  =0 , L A G ,  V I J V 2 , V 3 , V4 V 5 , V 6 . V FP T 3 .

R U N N I N G  T I N T  ( S E C )  3 2 . 7 5  USED MAXIMUM
T E R M S  I N  O U T P U T 1 4 4
G E N E R A T E D  T E R M S 7 7 1 I N P U T  S P A C E 3 08 2 00 0
E Q U A L  T E R M S 5 4 1 O U T P U T  S P A C E 1 5  5 1 4 7 4  0
C A N C E L L A T I O N S 0 6 N R .  O F  E X P R . 2 5 2 6 0
R E C O R D S  W R I T T E N 1 0 6 I D .  R E G I S T E R 3 1 5 0 0
M U L T I P L I C A T I O N S 3 8 5 6 F U N C T .  R E G . 2 5 7 5  0

S Y M B O L S 1 = I ,  Z , K ,  K K .

I N D I C E S MU = z , N U = Z ,  A = Z , R = Z , C = I t L = I t  K A = I t  L 1 = z . 1 2 = i t L 3 = Z f
L 4 = Z , L  5 = Z ,  L  6 = Z , L 7  = Z , L  8 = I t L O  = Z , R 0 = Z * S I = Z ,  A A = Z , B B
CC - I t A A 1 = Z  ,  A A 2  = I t  A A  3 = I t A l = 7. ,  A 2 = Z ,  A 3 - I t B ] . = l  f B 2 = I t
B 3 = Z  , J  , B B l  = Z ,  B B 2  = Z , B B 3 = Z .

V E C T O R S Q 1 ,  02 , Q 3 ,  P .

F U N C T I O N S D, E P F = 1 ,  G = I ,  G I ,  G  5 = I , G 6 = c * 0 7 ♦ (J G = C , tJ B G y D D = U , o n t
D T ,  DS = U ,  D X ,  DK , D P , D F =u, G M 1 ,  G M , G U I , G U y P O . p i , P 2

EXPR.  = 0 ,  = 0 ,  LAG,  VI ,  V2 ,  V3 ,  V4 ,  V5,  V6 ,  VERT3 .
N R
Z V5 = LAG

L 2 I D ,  AO IS 0 ,  P0 ( L 1 + ,  L 2 + ) *P 0 ( L 3 +,  L 4 + ) * P2 ( L 5 + , L 6 + , L 7 +,  L 3 ->-) =
, . D ( L I , A 3 ) * D ( L 2 , B 3 ) * D ( L 3 , A l ) * D ( L  4 , B 1 > * D ( L 5 , A 2 ) * D ( L 6 . R 2  >*

Q 2 ( L 7 ) * Q 2 ( L 8 )
L 3 I D , A D I S 0 , P l ( L l + , L 2 + , L 3 + ) * P . l ( L 4  + , L 5 + , L 6  + ) * P 0 ( L 7 f » L 3 + )  =

D( L I ,  A3)  *D< L 2 ,  R3 ) * Q3  ( L3 ) *D(  L A, Al  )*L)( L 5 , B  1 ) *01 ( L6 ) *
D< L 7 , A 2 ) * D ( L 8 , B 2  )

NPRI NT V5 
*NEXT

SYMBOLS 1 = 1 ,  Z,  K,  KK.

I NDI CES MU = Z, N U = Z,  A = Z,  B = Z, C = Z,  L = Z,  KA = Z,  L 1 = Z ,  
L4 = Z,  L 5 = Z, L 6 = Z,  L7 = Z,  L8 = Z,  L°  = Z,  P n  = Z,  SI  
CC = Z,  A A 1 = Z,  AA2 = Z,  A A 3 = Z , A1 = Z,  A2 = Z,  A3 = Z* 
B 3 = Z,  J ,  B B1 = Z, B B 2 = Z, BB3 = Z.

L 2 = 7. t L 3 = Z ,
= Z ,  AA = Z • PR = 7 

8 1 = 7 ,  8 2  = 7 ,

VECTORS Q l ,  0 2 ,  0 3 ,  P .

FUNCTIONS D,  E PF = I ,  G = I ,  GI ,  G 5 = I ,  G6 = C,  G7,  UG = C,  UBG 
DT,  DS = U,  DX,  DK,  DP,  DF=l.J,  G M1,  GM, GUI ,  GU

, ni ) =u,
. P 0 .  P I ,  n 2 .

EXPR . = 0 ,  = 0 ,  LAG,  VI ,  V2 ,  V3 ,  V4 ,  V5,  V6 ,  V ER T3 .

K UN N I N  G T I M  E  ( S E C )  3 8 . 6 2 ____  .. .. U  S L  D M A l  I  M M m  
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T E R M S  I N  O U T P U T 1 A A
g e n e r a t e d  t e r m s 7 7 1 I N P U T  S P A C (: 3 O H ? non
E Q U A L  T E R M S 13 A 1 O U T P U T  S P A C E 1. A 131 A 7  A 0
C A N C E L L A T I O N S 8 6 N R .  11 »:  E  X P R . 2 6 2 6  0
R E C O R D S  W R I T T E N L 1  0 I D .  R E G I S T E R 3 1 6 0 0
M U L T I P L I C A T I O N S 3  8 5 6 F L J N C T .  R F G . 2 6 7 6  0

S Y M B O L S 1  = 1 , Z ,  K ,  K K .

I N D I C E S M U  = Z  , N  U  = Z  » A  = Z  ,  B = Z  ,  C = Z , L  = Z  ,  K  A = Z  » L  1  = 7. , L  2  = Z  ♦ L  3 = Z  ,
L  A  = Z  , L  6 = Z  ,  L  6  = Z  ,  L  7  = Z  , L  8 = Z  ,  L  9 = Z  ,  B O = Z  ,  S I = Z  ,  A A  = Z  ,  ft
C C = Z , A A  1 =  Z ,  A  A  2  = Z  ,  A  A  3 -If A  1  = Z ,  A 2  *  Z  , A  3 = Z  , a 1  = Z  .  B 2 = 7.
B 3 = Z  , J ,  ft B 1  = Z  ,  B B  2  = Z , B B 3 = Z  .

V E C T O R S Q l ,  Q 2 ,  Q3 ,  P .

F U N C T I O N S D , EPF* I ,  G  = I ,  G l ,  G  6 = I  , G 6  = C ,  G  7 ,  U G > = C .  U B G ,
D T , D S  = U ,  D X , D K ,  D P ,  D F := U , G  M 1 ,  G M , G U I ,  G U ,

EXPR . =  0 , = 0 , L A G , V I ,  V  2 ,  V  3 , V  A , V 5 ,  V 6 , V  F  R T  3 ,
N  R
Z  V  6  =  L A  G

L 2 I  D,  A D  I S  0 ,  P  0  ( L  1  + ,  L 2 +  ) *  P  0  ( L  3  +  .  L  A  f  ) *  ('  2 ( L  5  + ,  L  6  +  .  L  7  + ,  L  B +  ) =
D ( L 1 , A 3 ) * D ( L 2 , B 3 ) *  0 { L 3 , h i ) * D  ( L A , B 2  ) * D ( L 5 , A  1 ) *  0 ( L 6 , B  1  ) *  
Q 1 ( L 7 ) * Q 1 ( L 8 )

L 3 I D ,  A D I S O ,  PI  ( L  1  +  , L  2 +  ,  L 3  + ) *P 1 ( L  A + , L 5  + . 1 . 6  + )*PO ( L 7  f .  L8 + ) =
D  ( L I ,  A 3  ) * D  ( L 2 ,  B 3  ) *  0 3  ( L 3  ) * D  ( I. A ,  A 2  > *  0  ( L  5 .  B  ?  ) * 0  2  ( L  6 ) *
D ( L 7 , A 1 ) * D ( L 8 , R 1 )

N P R I H T  V 6  
*  N  E  X  T

S Y M B O L S 1  = 1 ,  Z ,  K ,  K K .

I N D I C E S  M U  = Z,  N U  = Z,  A  = Z,  B = Z,  C = Z,  L  = Z *  K A  = Z ,  L 1 = Z ,  L 2 = Z >  L B  = Z .
LA* Z,  L 5 =» Z ,  L 6  = Z ,  L7 = Z,  L 8  = Z ,  l . Q  = Z ,  P 0  = 7. ,  S I  = Z ,  A A  = Z »  R R  = 7 ,  
CC=Z,  A  A  1  = Z ,  A  A 2  = Z ,  A A  3 = Z » A1 = Z,  A 2 = Z .  A 3 = Z ,  B 1  = Z ,  R ?  = Z .
D3 = Z,  J ,  BB1 = Z,  B B 2 = Z ,  B B3 = Z.

V E C T O R S  Q l ,  Q2 ,  Q3,  P .

F U N C T I O N S D ,  F P F = I ,  G  = I ,  G I ,  G  5 = I .* G 6  = C ,  G 7 ,  U G  = C ,  U B G ,  D D = U .  D B  ♦
D T» DS=U,  DX,  DK,  DP,  D F = U ,  G M 1 ,  G M ,  GUI ,  G U ,  PO,  P I ,  P 2 .

E X  P R  . = 0  ,  = 0 ,  L A G ,  V I ,  V2 ,  V 3 ,  V A ,  V5,  V 6 *  V  EP T 3 .

R U N N I N G  T I M E  ( S E C ) A A  , A 6 I J S F D M A X I  M I . I M

T E R M S  I N  O U T P U T 1  A  A
G E N E R A T E D  T E R M S 7 7 1 I N P U T  S P A C E 3 O B 2 0  0  0
E Q U A L  T E R M S 6 A 1 O U T P U T  S P A C E 1 5  5 1 A  7 A  0
C A N C E L L A T I O N S 8 6 N R .  O F  F X P R . 2 7 2 6 0
R E C O R D S  W R I T T E N 1 1  A I D .  R E G I S T E R 3 1 5 0 0
M U L T I P L I C A T I O N S 3 R 5 6 F U N C T .  R E G . 2 5 7 5 0

SYMBOLS 1 = 1 ,  Z,  K,  KK.

I NDI CES HU = Z, NIJ = Z, A = Z, B = Z , C= Z * l  = ;I f K A = Z , L l = Z , 1 2 = Z • L 3 = Z .
L A = Z , L5 = Z, L 6 = Z,  L 7 = Z , L B == Z, L<) - I t  PH = Z , S I ■= Z, A A = Z , B B = Z
CC=Z, A A 1 = Z , A A2 - I t  A A 3 = Z, A 1 := Z,. A 2  = Z , A 3 = Z , B 1 = z . B 2 = Z *
B 3 = Z , J ,  BB1 = Z, B R 2 = Z , B H 3 == Z .

V E C T O R S  Q I ,  0 2 ,  0 3 ,  P .

C E N T R O  DI C A L C O L O D E L L '  U N I V E R S I T A D I T R I  H S T E



FUNCTIONS D,  E PF = I ,  G = I ,  GI ,  G 5  = I ,  G6 = C,  G 7 ,  IJ G = C j- U B G ,  D D  = U .  [ ) B ,
DT,  DS =U,  OX, UK,  UP,  DF=U.  GM1,  GM, Gi l l ,  GIJ, PO,  >U . p ? .

EXPR.  =0 ,  30 ,  LAG,  VI ,  V2 ,  V3 ,  V4,  V5,  V6,  VERT3.
N R
Z VERT3=V1+V2+V3+V4+V5+V6  
DELETE LAG,  VI ,  V2,  V3,  V4,  V5,  V6 
♦ NEXT

SYMBOLS 1 = 1 ,  Z,  K, KK.

INDICES MU*Z,  NU3 Z,  A3 Z, B 3 Z , o Z, L 3 Z, K A = Z ,  L. 1 3 Z * 1.  2 3 Z , L  3 = Z ,
L4 = Z ,  L 5 3 Z,  L 6 = Z , L7 = ZJ L 8 = Z,  19 3 Z ,  R O  = Z , S I =5 Z ,  AA = Z » B B  = Z

: CC=Z,  AA1 3 Z ,  AA23 Z,  AA 3 3 Z, A1 = Z, A 2 = Z,  A3 3 z , B 1  = Z , B 2 = Z ,
. , B3 =Z ,  J, B B1 = Z,  BB 2 3 Z, B B 3 3 Z .

VECTORS Q l ,  Q2,  Q3 ,  P.

FUNCTIONS D, EPF =  I , G = I ,  GI ,  G5 3 I , G6 3 C ,  G7,  U G = C, UBG, OD-U , DB »
, ,DT, DS3 U, DX,  DK, DP, DF = U, GM1, GM, GUI , GU,■ PO, P I , P 2 .

EXPR* 3 0 , =0 , LAG, VI , V2 ,  V 3 ,  V 4 ,  V5,  M b , VERT3 .

RUNNING TIME ( SEC) 4 9 . 2 1 USED MAXIMUM
TERMS IN OUTPUT 4 9 5
GENERATED TERMS 0 6 4 INPUT SPACE 235 2 0 0 0
EQUAL TERMS 3 6 9 OUTPUT SPACE 3 1 6 6 4 74 0
CANCELLATIONS 0 NR.  OF EXPR. 26 2 6 0
RECORDS WRITTEN 1 1 8 I D.  REGISTER I 5 0 0
MULTIPLICATIONS 2 5 9  8 FUNCT.  RFG. 1 8 7 5 0

SYMBOLS I » I ,  Z, K,  KK.

INDI CES " M U 3 Z, NU 3 Z, A 3 Z, B = Z,  C = Z,  L = Z,  K A 3 Z, L1=Z,  L 2 = Z • L 3 3 Z ,
L4 = Z,  L 5 =Z, L 6 =Z, L7 = Z,  L8 = Z,  L9*Z,  RQ = Z,  S I = Z ,  AA=Z,  BR = Z,  
CC=Z,  AA1= Z,  A A2 = Z, AA3 = Z,  A1 = Z,  A2 = Z . A33 Z,  Bl  = Z,  B 2 - Z ,
B  3  3  Z  ,  J, B B 1  =  Z ,  B B  2  =  Z ,  B B 3  =  Z .

V E C T O R S  Q l ,  Q 2 ,  Q 3 ,  P .

F U N C T I O N S  D ,  E P F = I ,  G = I ,  G I ,  G 5  = I ,  G 6  = C,  G 7 ,  U G  = C.  U B G ,  DD = U ,  DR,
; D T ,  D S  =  U >  D X ,  D K ,  D P ,  D F = U ,  G M 1 ,  G H ,  G U I ,  G U ,  P O ,  P I ,  P 2 .

E X P R .  * 0 ,  = 0 ,  L A G ,  V I ,  V 2 ,  V 3 ,  V 4 ,  V 5 ,  V 6 ,  V E R T 3 .

V E R T 3  =

-  l . / 2 . * Q l ( A l ) * Q l ( A 2 ) * D ( A 3 ,  B l ) * D ( B 2 , B 3 )

-  1 . / 2 . * Q 1 ( A 1 ) * Q 1 ( A 2 ) * D { A 3 , B 2 ) * D ( B 1 , B 3 >

+ 1 . / 2 . * Q 1 ( A 1 ) * Q 1 ( A 2 ) * D ( A 3 , B 3 ) * D ( B 1 , B 2 )

-  1 . / 2 . * 0 1 ( A 1 ) * Q 2 ( A 2 > * D ( A 3 , B 1 ) * D ( B 2 , B 3 }
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1 . / 2 , * Q 1  ( A 1 ) * Q 2 ( A 2 ) * 0 ( A 3 * B 2 ) * D ( B 1 , B 3 )

+ 1 . / 2 . *Q 1 ( A 1 ) *Q2 ( A 2 ) *t> ( A 3> U 3 > *1) ( B 1 ,  B 2 >

-  1 . / 2 . * Q 1 ( A 1 > * Q 3 ( A 2 > * D ( A 3 j B 1 > * I ) ( B 2 > B 3 >

-  1 . / 2 . * Q 1 ( A 1 ) * Q 3 ( A 2 ) * D ( A 3 , B 2 ) * D ( B 1 , B 3 )

+ 1 . / 2 . * Q 1 ( A 1 ) * Q 3 ( A 2 ) * D ( A 3 ,  B 3 ) * D ( B 1 , B 2 )

+ 1 . / 2 . * Q 1 < A 1 ) * D ( A 2 > A 3 ) * Q 1 ( B 1 ) * [ ) ( B 2 > B 3 )

+ 1 . / 2 . * Q 1 ( A 1 ) * D ( A 2 # A 3 ) * Q 2 ( B 1 ) * D ( B 2 . . B 3 )

+ 1 . / 2 . * Q 1 ( A 1 ) * D U 2 , A 3 ) * Q 3 ( B 1 ) * D ( B 2 , B 3 >

-  1 . / 2 . * Q 1 < A 1 ) * D < A 2 > A 3 > * [ ) ( B 1 , B 2 ) * 0 1 ( B 3 >

-  l . / 2 . * 0 1 ( A l ) * D ( A 2 > A 3 ) * t ) ( B l , B 2 ) * Q 2 ( B 3 )

-  1 . / 2 . * Q 1 ( A 1 ) * D ( A 2 > A 3 > * D ( B 1 , B 2 ) * 0 3 ( B 3 )

-  1 . / 2 . * Q 1 ( A 1 ) * D ( A 2 , A 3 ) * D ( B 1 , B 3 ) * Q 1 ( B 2 )

-  1 . / 2 . * 0 1 ( A 1 ) * D ( A 2 j A 3 ) * D ( B 1 , B 3 ) * Q 2 ( B 2 )

-  1 . / 2 » * Q 1 ( A 1 ) * D ( A 2 . » A 3 ) * D ( B 1 j B 3 ) >!' 0 3 { B 2 )

-  1 . / 2 . * Q 1 ( A 1 ) * D ( A 2 > B 1 ) * Q 1 ( A 3 ) * I ) ( B 2 > B 3 )

-  1 . / 2 . * Q 1 ( A 1 ) * D ( A 2 > B 1 ) * 0 2 ( A 3 ) * D ( B 2 , R 3 >
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-  1 . / 2 . * Q 1 ( A 1 ) * Q 2 { A 2 > * D ( A 3 ,  B 2 ) * D U U , B 3 )  

+ l . / 2 . * Q l ( A l ) * Q 2 ( A 2 ) * D ( A 3 , 0 3 ) * ! ) ( B l , B 2 )

-  l . / 2 . * Q l ( A l ) * Q 3 ( A 2 ) * D ( A 3 j B l ) * l M B 2 > B 3 )

- 1./2.*Q1(A1)*Q3(A2)*D(A3,B2)*D(B1,B3) 

+ 1./2.*Q1(A1)*Q3(A2)*D(A3, B3)*D(Bl,B2 ) 

+ 1 ./2,*Q1(A1 )*D(A2, A3)*Q1(B1 )*D(B2.»B3) 

+ 1 ./2.*Q1(A1)*D(A2>A3)*Q2(B1)*D(B2>B3 ) 

+ 1./2.*Q1(A1)*D(A2>A3)*Q3(B1)*D(B2>B3)

-  1 . / 2 . * Q 1 ( A 1 ) * D ( A 2 , A 3 ) * D ( B 1 , B 2 ) * 0 1 ( 8 3 )

-  1 . / 2 . * Q 1 ( A 1 ) * D ( A 2 ^ A 3 ) * D ( B 1 ^ B 2 ) * 0 2 ( B 3 )

-  1 . / 2 . * Q 1 ( A 1 ) * D ( A 2 , A 3 ) * D ( B 1 , B 2 ) * Q 3 ( B 3 )

-  1 . / 2 . * Q 1 ( A 1 ) * D ( A 2 > A 3 ) * D ( B 1 , B 3 ) * 0 1 ( B 2 )•. 1
V'

-  1 . / 2 . * Q 1 { A 1 ) * D ( A 2 ^ A 3 ) * D ( B 1 ^ B 3 ) * 0 2 { B 2 )

-  1 . / 2 . * Q 1 ( A 1 ) * D ( A 2 > A 3 ) * D ( B 1 , B 3 ) * Q 3 ( B 2 )

-  I t / 2 . * Q 1 ( A 1 ) * D ( A 2 ^ B 1 ) * Q 1 ( A 3 ) * D ( B 2 . * B 3 )  

- • 1 . / 2 . * Q 1 ( A 1 ) * D ( A 2 > B 1 ) * Q 2 ( A 3 ) * D ( B 2 > B 3 )

-  1  . / 2 . * Q 1 ( A 1  ) * D ( A 2 j B 1 ) * Q 3 ( A 3 ) * D ( B 2 > B 3 )
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-  l . / 2 . * Q l ( A l ) * r M A 2 > f t l > * Q 3 ( A 3 ) * l > { B 2 , B 3 )  .
Mo

-  1 . / 2 . * Q 1 ( A 1  ) * D ( A 2 > B l ) * D ( A 3 j B 2 ) * Q l < B 3 )

-  1 . / 2 . * G 1 (  A 1 ) * D (  A 2 > B l ) * l ) ( A 3 . U 2  ) * 0 2  ( P. 3 )

-  1 . / 2 . * 0 1 ( A 1 ) * D ( A 2 > B 1 ) * D ( A 3 > B 2 ) * Q 3 ( B 3 )

+ 1 . / 2 . * Q 1 ( A 1 ) * D ( A 2 j B 1 ) * D ( A 3 > B 3 ) * 0 1 ( B 2 )

+ 1 . / 2 . * Q 1 < A 1 > * D ( A 2 > B 1 > * D ( A 3 j B 3 ) * Q 2 ( B 2 )

+ 1 . / 2 . * Q 1 ( A 1 ) * D { A 2 , B 1 ) * D < A 3 , B 3 > * Q 3 ( B 2 >

+ l . / 2 . * Q l ( A l ) * D (  A 2 , R 2 ) * Q 1 ( A 3 ) * D ( B 1 , B 3 >

+ l . / 2 . * Q l ( A l ) * n ( A 2 > B 2 ) * Q 2 < A 3 ) * D ( B l > N 3 )

+ 1 . / 2 . * Q 1 ( A 1 ) * D ( A 2 > B 2 ) * 0 3 ( A 3 ) * D ( B 1 > B 3 )

+ 1 . / 2 . * Q 1 < A 1 > * D ( A 2 * B 2 > * D ( A 3 > B 1 > * Q 1 ( B 3 )

+ 1 . / 2 . * Q 1 ( A 1 ) * D < A 2 > B 2 ) * D ( A 3 , B 1 ) * Q 2 ( B 3 )

+ 1 . / 2 . * Q 1 ( A 1 ) * D ( A 2 > B 2 ) * D ( A 3 » B 1 ) * Q 3 ( B 3 )

-  1 . / 2 . * Q 1 ( A 1 ) * D { A 2 > B 2 ) * D ( A 3 > B 3 ) * C I 1 ( B 1 )

-  1 . / 2 . * Q 1 ( A 1 ) * D ( A 2 , B 2 ) * D ( A 3 > B 3 ) * 0 2 ( R 1 )

-  l . / 2 . * Q l < A l ) * D ( A 2 > B 2 ) * D ( A 3 , B 3 ) * G 3 < f t l )

CENTRO D I  C A L C O L O  D E L L ’ U N I V E R S 1 T
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-  1 . / 2  . * 0 1  ( A 1  ) * 0 ( A 2  *B 3 ) * 0 l ( A 3 )  *i>( 13 L • 3 2 )

U )
- 1 . / 2 . * Q 1 ( A 1 ) * D ( A 2 > B 3 ) * Q 2 ( A 3 ) * 0 ( B 1 , 8 2 )

-  1 . / 2 . * 0 1 ( A 1 ) * D ( A 2 j B 3 ) * Q 3 ( A 3 ) * D ( B 1 , B 2 )

-  1 . / 2 . * Q 1 ( A 1 ) * D ( A 2 > B 3 ) * D ( A 3 j R 1 ) * Q 1 ( B 2 )

-  1 , / 2 . * Q 1 ( A 1 ) * D ( A 2 j R 3 ) * D ( A 3 j F U ) * U 2 ( B 2 )

-  1 . / 2 . * Q 1 ( A 1 > * D ( A 2 > B 3 > * D ( A 3 , B 1 ) * 0 3 ( B 2 )

+ 1  .  /  2  . * Q 1 ( A 1 ) * D ( A 2 , B 3 ) * D ( A 3 , R 2 ) * Q 1 ( B 1 )

+ 1 . / 2 .*Q1( A1 )*D( A2, B 3  ) *D( A 3 ,  [(2 ) * Q 2  ( B 1  )

+  1 . / 2 . * Q 1 ( A 1 ) * D ( A 2 , B 3 > * D ( A 3 ,  U 2 ) * Q 3 ( B 1 >

-  1  . / A . * 0  2 ( A 1  ) * Q 1 ( A 2 ) * D ( A 3 , B 1 ) * D ( B 2 , B 3 )

-  1 . / A.*Q2( A1 ) *Q1 ( A2 ) *D(  A3, B2 >*()( Bl,  3 3  )

+ 1  .  /  A .  * 0  2  ( A 1  ) * Q 1  { A 2  ) * D  ( A 3 ,  B 3 ) * D  ( B . 1 ,  B 2  )

-  1 . /  2 . *Q 2 ( A1 ) *Q2 ( A2 ) * D  ( A3, B .1 > * D  ( B 2 > B 3 )

-  1  .  /  2  .  * Q  2 ( A 1  ) * Q 2  ( A  2 > * 0  ( A 3# D 2 ) * D  ( B 1 ,  B 3 )

+ 1 . / 2 . * 0 2 ( A 1 ) * Q 2 ( A2 M ‘ D ( A 3 , B 3 ) * D <  B 1 , B 2  )

-  l . / 4 . * Q 2 ( A l ) * Q 3 ( A 2 ) * D ( A 3 ,  B 1  ) * D ( B 2 , B 3 )
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-  1  .  /  4  .  * < j  2  < A 1  ) *  U 3  ( A  2  > * [ )  ( A  3  > U 2  ) *  I) ( B  1 ,  IJ 3 )  

+ 1 .  /  2  .  * Q 2  ( A 1  ) * Q 3  ( A  2  ) * L> ( A 3 , B 3 ) * D ( B 1 , B 2  )

+ l . / 2 . * Q 2 ( A l ) * D ( A 2 . » A 3 ) * U l ( B l ) * n ( B 2 j R 3 )

+ Q 2 ( A 1 ) * D ( A 2 , A 3 ) * Q 2 ( B 1 ) * [ ) ( B 2 > B 3 )

+ 3 . / 4 . * Q 2 ( A l ) * l ) ( A 2 > A 3 ) * Q 3 < B l ) * [ ) ( B 2 , B 3 )

-  1 . / 4 . * Q 2 ( A 1 ) * D ( A 2 j A 3 ) * D ( B 1 , B 2 ) * Q 1 ( B 3 )

-  l . / 2 . * Q 2 ( A l ) * D ( A 2 j  A 3 ) *  D ( B 1 > B 2 ) *  0 2 ( B 3 )

-  l . / 2 . * Q 2 ( A l ) * D ( A 2 > A 3 ) * D ( B l j B 2 ) * Q 3 ( B 3 )

-  1 . / 4 . * Q 2 ( A 1 H D ( A 2 > A 3 ) * D ( B 1 , R 3 ) * Q 1 ( B 2 )

-  1 . / 2 . * Q 2 ( A 1 ) * D ( A 2 , A 3 ) * D ( B 1 , B 3 ) * Q 2 ( B 2 )

-  1 . /4,*Q2(A1 ) * D <  A 2 , A 3 ) * D ( B 1 / B 3  > * Q 3 ( 8 2 )

-  1 . / 4 . * Q 2 ( A 1 ) * 0 ( A 2 , B 1 ) * Q 1 ( A 3 ) * D ( B 2 , B 3 )

-  1 . / 2 . * Q 2 ( A 1 ) * D ( A 2 , B 1 ) * Q 2 ( A 3 ) * D ( B 2 , B 3 )

-  1 . / 2 . * Q 2 ( A 1 ) * D ( A 2 , B 1 ) * Q 3 ( A 3 ) * D ( B 2 , B 3 )

-  1 . /  4 . * Q 2 ( A1 ) * D ( A 2 > B 1)  * D ( A 3 * B 2 ) * 01  ( B 3 )

-  1 . / 2 . * Q  2 ( A 1  ) * D < A 2 ,  B 1 ) * D ( A 3 , B 2 > * Q 2  ( B 3 )
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l . / 2 . * Q 2 ( A l ) * D ( A 2 # B l ) * L > ( A 3 . » B 2 )  *  0  3 ( B 3 )

+ 1 .  / A  . * U 2  ( A 1  ) * [ ) {  A2# B] ,  ) *f. ) ( A 3 ,  Ei 3 ) * Q 1  ( \\2 )

+ l . / 2 . * Q2( Al ) * D( A2 ,  B1 >*D(A 3 , R 3 >* 0 2  ( B 2 >

+ 1 .  / 2  .  v o 2 ( A 1  ) * D (  A 2 , B 1 ) * D  ( A 3  ,  B3 ) * 0 3  ( B2 )

+ 1 . / 2 . * Q 2 ( A 1 ) * D ( A 2 , B 2 ) * U l ( A 3 ) * D ( B ] , R 3 )

+ Q 2 ( A 1 ) * D < A 2 , B 2 ) * 0 2 ( A 3 ) * D ( B 1 , B 3 )

+ 1 . / 2 . * Q 2 ( A 1 ) * D ( A 2 > B 2 ) * Q 3 ( A 3 ) * D ( B 1 , B 3 )

+ 1 . / 2 . * Q 2 ( A 1 ) * D ( A 2 > B 2 ) * D ( A 3 > R 1 ) * Q 1 ( B 3 )

+ Q 2 ( A 1 ) * D ( A 2 , B 2 ) * D ( A 3 , B 1  ) * Q 2  < B 3 )

+ 1 . / 2 . * Q 2 ( A 1 ) * D ( A 2 , R 2 ) * n ( A 3 , B l ) * Q 3 ( B 3 )

-  1  .  / 2 . * Q 2 ( A l ) * D ( A 2 , F i 2 ) * n ( A 3 , D 3 ) * Q l ( H l )

-  Q 2 ( A 1 ) * D ( A 2 , B 2 ) * D ( A 3 , B 3 ) * Q 2 ( B 1 )

-  1 .  /  2  . * 0 2 ( A1) * D ( A2, B 2 ) * D ( A 3 ,  B 3 ) * U 3 ( B 1  )

-  1 .  / 4 .  * 0  2 ( A 1 ) * [ )  { A 2  ,  B 3 ) * 0  1 ( A 3 ) *  t) ( B 1 * B 2 )

-  l . / 2 . * Q 2 ( A l ) * D ( A 2 j B 3 ) * Q 2 ( A 3 ) * n ( B l , R 2 >

-  l . / 2 . * Q 2 ( A l ) * D { A 2 > B 3 ) * Q 3 ( A 3 ) * i m i l , B 2 )

CENTRO D I CALCOLO DEL L ’ UNIVERS 1 T A D I T R I H S T R
■ '•.vws,



1 . / 4 . * Q 2 ( A 1 ) * D ( A 2 # R 3 ) * D ( A 3 W U ) * Q 1 ( B 2 )

i

-  l . / 2 . * Q 2 ( A l ) * D ( A 2 > B 3 ) * D ( A 3 . .  B 1 ) * Q 2 ( B 2 )

-  1 . M . * Q 2 ( A 1 ) * D ( A 2 , B 3 ) * D ( A 3 > R 1 ) * Q 3 ( B 2 )

+ 1 . / 2 . * Q 2 ( A 1 ) * D ( A 2 j B 3 ) * D ( A 3 , B 2 ) * Q 1 ( B 1 )

+ Q 2 ( A 1 ) * D ( A 2 > B 3 ) * D ( A 3 j B 2 ) * Q 2 ( B 1 )

+ 3 . / 4 . * Q 2 ( A l ) * D ( A 2 , B 3 ) * D ( A 3 , R 2 ) * Q 3 ( B l )

-  1 , M . * Q 3 ( A 1 ) * Q 1 ( A 2 ) * D ( A 3 > B 1 ) * [ ) ( B 2 > B 3 )

-  1 . M . * Q 3 <  A1 ) *Q1 < A 2 ) * D ( A 3 ,  B2 ) * 0 ( B 1 > B 3 )

+ 1 . / 2 . *Q 3 ( A l ) * Q 1 ( A 2 ) * D ( A 3 , B 3  ) * D ( B 1 , B 2 )

-  1 . /  2 . * Q 3 ( A1 ) * Q 2 ( A 2 ) * D ( A 3 ,  B 1 ) * D ( B 2 B 3 )

-  1 . / 2  . *Q 3 ( A 1 ) *Q2 ( A2 ) *D ( A 3 ,  B2 ) * IJ < B 1 > B 3 )

+ 1 . / 2 .*Q3 ( A1 )*Q2 ( A2 > *1) ( A3* B3 )*L> ( Rl> B2 )

-  l . / 2 . * 0 3 ( A l > * Q 3 ( A 2 > * D ( A 3 , R l > * D { B 2 j R 3 )

-  l . / 2 . * Q 3 ( A l ) * Q 3 ( A 2 ) * D ( A 3 ,  B 2 ) * n ( B l , B 3 )

+ Q 3 < A1 ) * Q3 ( A 2 ) *D ( A 3 ,  R 3 ) * D ( B1 ,  B 2 )

+ 1  * / 2 « *  Q 3 ( A 1  ) * D ( A 2 . » A 3 ) 5>' ' Q 1 (  B 1  ) *  l) ( B 2 > B 3  )
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/&r
+  0  3  ( A1 ) * D (  A2> A 3  ) * 0  3  ( 81 ) * ! . ) (  82, 8  3  )

+ 3 . / A . * 0 3 ( A1 ) * D ( A 2 . A 3 ) * 0 2 ( 8 1 ) * D ( R2> 83 )

-  1 .  /  A  .  * Q  3  ( A  1  ) * D ( A 2  ,  A  3  ) *  D  ( 8  1 , 8  2  ) *  0  ]. ( 8  3  )

-  1 . / A . 5!‘ Q 3 ( A 1 ) * D ( A 2 , A 3 ) * D { B 1 , B 2 ) * Q 2 ( 3 3 )

-  1  .  / 2  , * Q 3 ( A 1  ) * D ( A 2 ,  A 3 ) * 0 ( 8 1 ,  3  2 ) * Q 3 ( 8  3 )

-  1  .  /  A  ,  *  Q 3  ( A 1  ) *  D ( A  2  ,  A  3  ) *  0  ( B  1 ,  8  3  ) *  0  1  ( 8  2  )

-  1  .  /  2 . * Q 3 ( A 1  ) * D ( A 2 , A 3 ) * D ( 8 1 , 8 3 ) * Q 2 ( 8 2 )

-  1  .  /  2  .  *  Q 3  ( A 1  ) *  D  ( A  2  ,  A  3  ) *  0  ( 3  1 ,  B  3  ) *  0  3  ( 8  2  )

-  1  .  / A . * Q  3 ( A 1 ) *  D ( A  2 , B 1 ) * 0 1 ( A  3 ) *  0 ( B  2 , 8  3  )

-  l . / A . * Q 3 ( A l ) * 0 ( A 2 , B l ) * Q 2 ( A 3 ) * n ( B 2 , B 3 )

-  l . / 2 . * Q 3 ( A l ) * D ( A 2 , 8 1 ) * Q 3 ( A 3 ) * D ( B 2 , B 3 )

-  1 . / A . * Q 3 ( A 1 ) * D ( A 2 , B 1 ) * D ( A 3 , B 2 ) * Q 1 ( R 3 )

-  1  .  /  A  .  * Q  3  ( A 1  ) * D  ( A 2 , 8  1  ) * L )  ( A  3 ,  8 2  ) *  0 2  ( 8 3  )

-  1  .  /  2  .  *  0  3  ( A 1  ) *  D  ( A  2 , 8  1 )  *  D  ( A  3  ,  8  2  ) *  0  3  ( 8  3  )

+  1  .  / 2 . * Q 3 (  A 1  ) * [ ) (  A 2 , 8 1 )  * 1 )  ( A 3 ,  8 3  ) * Q 1  ( 8 2  )

+  l . / 2 . * Q 3 ( A l ) * D ( A 2 , B l ) * D ( A 3 , B 3 ) * 0 2 ( B 2 )

D  I C A L C O L O  D E L L ’ U  N  I V  E  R J  1 T  A  D I  T R I E S T E IC E N T R O



+ 0 3 ( A 1 ) * D ( A 2 • B 1 ) * D ( A 3 * B 3 ) * U 3 ( B 2 )

+  1 . /  A  . *  Q 3 ( A 1  ) *  D  ( A  2 > B 2 ) *  0  1 ( A 3 ) *  D  ( B 1  > B 3 )

+ 1. /2 .*Q3( A1 )*[ ) (  A2 j B2 ) *02 ( A3 ) *t> ( BL.  B3 )

+ l . / 2 ? . ^ 0  3 ( A l ) » 5 ' D ( A 2 > R 2 ) * C ) 3 ( A 3 ) ^ n ( B l j * B 3 )

+ 1 . / A . * Q 3 ( A 1 ) * D ( A 2 > B 2 ) * D ( A 3 > B 1 ) * 0 1 ( B 3 )

+ 1 . / 2 . * Q 3 ( A 1 ) * D ( A 2 » B 2 ) * D ( A 3 > B 1 ) * Q 2 ( B 3 )

+ 1 . / 2 * * Q 3 ( A 1 ) * D ( A 2 j B 2 ) * D ( A 3 > B 1 ) * Q 3 ( B 3 )

~  l . / 2 . * Q 3 ( A l ) * D ( A 2 > B 2 ) * D ( A 3 > R 3 > * 0 1 ( I U )

-  l . / 2 . * Q 3 ( A l ) * D ( A 2 > B 2 ) * D ( A 3 , B 3 ) * Q 2  (R1 )

-  Q 3 ( A 1 ) * D ( A 2 > B 2 ) * D ( A 3 > B 3 ) * Q 3 ( B 1 )

-  1 . / A . * Q 3 ( A 1 ) * D ( A 2 > B 3 ) * Q 1 ( A 3 ) * D ( R 1 , B 2 )

-  l . / A . * Q 3 ( A l ) * D ( A 2 > B 3 ) * Q 2 ( A 3 ) * l ) ( R l > B 2 )

-  l . / 2 . * Q 3 ( A l ) * D ( A 2 > B 3 ) * Q 3 ( A 3 ) * n ( B l , B ? )

-  1 . / A . * Q 3 ( A 1 ) * D ( A 2 > B 3 ) * D ( A 3 , B 1 ) * Q 1 ( B 2 )

-  1 . / 2 . * Q 3 ( A 1 ) * D ( A 2 > B 3 ) * D ( A 3 > B 1 ) + Q 2 < B 2 )

-  l . / 2 . * Q 3 < A l > * D ( A 2 > B 3 ) * D ( A 3 > B . l ) * Q 3 ( B 2 )
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+ l . / 2 . * Q 3 < A l  ) * D ( A 2 j B 3 ) * D ( A 3 ,  B 2 ) * Q 1  ( 8 1 )  

+ 3 . / 4 . * Q 3 ( A 1 ) * D U 2 j R 3 ) * D ( A 3 > B 2 ) * Q 2 < B 1 )

+ Q 3 { A 1 ) * D ( A 2 , B 3 ) * D ( A 3 > B 2 ) * Q 3 ( B 1 )

-  l . / 2 . * D ( A l ,  A 2 ) * Q 1 ( A 3 ) * Q 1 ( B 1  ) * [ ) ( B 2 , B 3 )

-  1 . M , * D ( A 1 > A 2 > * Q 1 ( A 3 ) * Q 2 ( B 1 ) * D ( B 2 > B 3 )

-  1 .  / A  .  * D ( A 1 , A 2 ) * Q 1 ( A  3 ) * Q  3 ( B 1 ) * D ( B 2 , B 3 )

+ 0 ( A 1 > A 2 ) * Q 1 ( A 3 ) * D ( B 1 , B 2 ) * Q 1 C  B 3 )

+ 3 . / < t . * D ( A l > A 2 - ) * Q l ( A 3 ) * D { B l , B 2 ) * « 2 < B 3 )

+ l . / 2 . * D ( A l , A 2 ) * Q l ( A 3 ) * D ( B l > n 2 ) * Q 3 ( B 3 >

-  1 . / 2 . * D ( A 1 > A 2 ) * Q 1 ( A 3 ) * D ( B 1 , B 3 ) * U 1 ( B 2 )

-  l ' . / 2 . * D ( A l , A 2 > * Q l ( A 3 ) * D ( n i j B 3 ) * Q 2 ( B 2 >

-  l . / 4 . * D ( A l * >  A 2 ) * Q 1 ( A 3 ) * D ( B 1 > B 3 ) * Q 3  ( B 2  )

-  l . / 2 . * D ( A l j A 2 ) * Q 2 ( A 3 ) * Q 1 ( B 1 ) * D ( B 2 , B 3 >

-  1  .  / 2 . * D ( A l , A 2 ) * Q 2 ( A 3 ) * Q 2 ( B 1 ) * D ( B 2 j B 3 )

-  1  .  / A  . * D  ( A l ,  A 2  ) . * Q 2  ( A 3 ) * Q  3 ( R 1  ) * ( )  ( B 2 ,  B 3 I

+ 3 ./A ,*D(Al*A2 >*Q2< A3 ) *D (B 1  ̂B 2 )*Q1(B3)
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+ o ( A1 * A 2 ) *02  ( A 3) *1) { B I f  M2 ) *U2  { H3 )

/ &
+ 1 . / 2 .  * D ( A l , A 2 ) * 0 2 ( A 3 ) * D  ( B l , B 2 ) * 0 3 ( B 3 )

-  l . / 4 . * D ( A J . > A 2 ) * Q 2 ( A 3 ) * D ( B l , B 3 ) * 0 1 ( R 2 )

-  1 . / 2 . * D ( A 1 , A 2 ) * Q 2 ( A 3 ) * [ ) ( R 1 , B 3 > * Q 2 ( B 2 )

-  l . / 4 . * D ( A l , A 2 ) * Q 2 ( A 3 ) * D ( B l , R 3 ) * Q 3 ( R 2 )

-  1  • /  2  .  *  D  ( A 1  .  A 2 ) *  0  3 ( A 3 ) *  Q 1  ( B 1  ) * 0  { B 2  * R 3 )

- 1 . /2.*D(Al,A2)*Q3(A3)*Q2(B1)* D (R2,B3 )

-  1  . / ? .  .  * D  ( A 1 .. A 2  ) * 0 3  ( A 3  ) * 0 3  { B l  ) * L > ( B 2  > 3 3 )

+  1 . / 2 . * D ( A 1 , A 2 ) * Q 3 ( A 3 ) * D ( B 1 , B 2 ) * Q 1 ( B 3 )

+ 1 . / 2 . * D ( A 1 > A 2 ) * 0 3 ( A 3 ) * D ( B 1 , B 2 ) * 0 2 ( 3 3 )

+ 1  .  / 2  . * ( )  ( A 1 » A 2  ) * Q 3  ( A 3  ) * D  ( B  l ,  B 2  ) * 0 3  ( B 3  )

-  1 . / 2 . * D ( A 1 , A 2 ) * Q 3 ( A 3 ) * D ( B 1 > B 3 ) * Q 1 ( B 2 )

-  l . / 2 . * D ( A l > A 2 ) * Q 3 ( A 3 ) * D < B l , R 3 ) * Q 2 ( B 2 )

-  1  . / 2  « *  D  ( A 1   ̂ A 2  ) * 0 3  ( A  3 ) *  D ( B 1  .♦ B 3 ) *  Q 3 ( B 2 )

-  1 . / 2 . * D ( A 1 , A 2 ) * D ( A 3 > B 1 } * Q 1 ( B 2 ) * Q 1 ( B 3 )

-  l . / 4 . * D ( A l , A 2 ) * D ( A 3 j D l ) * Q l ( B 2 ) * Q 2 ( B 3 >

C E N T R O  D  I C A L C O L O  D E  L L '  U N 1 V E R S  I T  A  D I  T  R I H S T E
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1./2.*U(A1>A2)*D(A3,B1)*Q1{B2)*03(B3)

-  1  .  /  2  .  *  D  ( A  1 ,  A 2  ) *  D  ( A  3  ,  B  1  ) *  0  2  ( B  2  ) *  0 1  ( B  3  )

-  1 . / 2 . * D ( A 1 , A 2 ) * D ( A 3 , B 1 ) * 0 2 ( B 2 > * G 2 ( B 3 >

-  1 . / 2 . * D ( A 1,  A 2 ) * D ( A 3 , b 1  ) * 0 2 ( B 2 ) *  0 3  ( B 3 )

-  1 . / A . * D ( A l , A 2 ) * D ( A 3 , B 1 ) *Q 3 ( B 2 ) *  Q1 ( B 3 )

-  l . / A . * D ( A l , A 2 ) * D ( A 3 , B 1 ) * Q 3 ( B 2 ) * Q 2 ( B 3 )

-  l . / 2 . * D ( A l , A 2 ) * D ( A 3 , B 1 ) * U 3 ( B 2 ) * Q 3 ( B 3 )

+  D ( A l , A 2 ) * D ( A 3 , B 1 ) * D ( B 2 , B 3 )

*  ( 1 . / 2  . * Q 1 D Q 1  +  3 . / A . * Q l D , Q 2  +  3 . / A . * Q l D Q 3  +  1  .  /  2  .  * 0 2  ( > 0 2  +  3 . / A .  * 0 2 1 ) 0 3  + 1  .  t  ?  .  * 0  3  0 U  ^

-  1 . / 2 . * D ( A l , A 2  ) * D ( A 3 , B 2 > * G 1 ( B 1  ) * Q 1  ( B 3  )

-  1 . / 2 , * D ( A l , A 2 ) * D ( A 3 , B 2 ) * Q 1 ( H I ) * Q 2 ( B 3 )

-  1 . / 2 . *D(A1, A2)*D(A3,B 2 ) *Q1( B1)* 0 3 ( B 3)

-  l . / A . * D ( A l , A 2 ) * D ( A 3 , B 2 ) * Q 2 U 3 l ) * 0 1 ( B 3 >

-  1 . / 2 , * D ( A l , A 2 ) * D ( A 3 , R 2 } * Q 2 ( R 1 ) * Q 2  ( B 3 )

-  1 . / 2 . * D C A 1 , A 2 ) * D ( A 3 , R 2 ) * Q 2 ( B 1 ) * Q 3 ( R 3 >

- 1 . / A . *l) ( Al, A2 )*D( A3 .B2)*«3(B1)*Q1<B3 >

-  1  .  /  A  .  * D  ( A l ,  A 2  ) >:< D ( A 3 ,  R 2  ) * Q 3 (  B 1  ) * Q 2  ( B 3  )
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1./2.*D(A1>A2)*D(A3,B2)*Q3(B1)*Q3<B3)

+ D(A1>A2)*D(A3>B2)*D(B1,B3)
* { 1 . / 2 . * Q 1 D Q 1  + 3 . / A . * 0 1 0 0 2  + 3 . / A . + Q 1 D Q 3  + 1 . / 2 . * 0 2 0 0 2  + 3 . / A . * 0 2 ^ 0 3  + ] . / ? . * 0 3 0 0 3  )

+ 1./2.*D(A1>A2)*D(A3,B3)*Q1(B1)*Q1(B2)

+ 1./2.*D(A1,A2)*D(A3>B3)*Q1(B1)*Q2(B2)

+ l./2.*D(Al*A2)*D(A3,B3)*Q1(B1)*Q3(82)

+ 1./A.*D(A1>A2)*D(A3>B3>*Q2(B1)*01(B2)

+ 1./2.*D(A1,A2)*D(A3,B3)*Q2(B1)*Q2(B2)

+ 1 ./2 .*D< Al> A2)*D< A3> B3)*Q2(B1)*Q3(B2)

+ 1./2.*D(A1j A2)*DU3#B3>*Q3(B1)*Q1(B2)

+ l./2.*0(Al>A2)*D(A3jB3)*U3(Bi)*Q2(B2)

+ D(A1>A2)*D<A3>B3)*Q3(B1)*Q3(B2)

+ D(A1#A2 )*D(A3,B3)*D(B1,B2)
* ( - 1 • /2 • *Q1DQ1 - 3./A.*01DQ2 - 1./2.*Q1D03 - 1 ./2 .*02002 - 1./?.*02003 - 1 ./2.*03003 )

- 1 . /2.*D{Al,A3)*Q1(A2)*01(B1)*D(B2,B3)

- l./A.*D(Al,A3)*Q1(A2)*Q2(B1)*D(82,B3)

- l./A.*D(Al,A3)*Ql(A2)*Q3(»l)*D(B2,B3)

/Jo
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l./2.*D(Al,A3)*31(A2)*D(Bl,B2)*ai(B3) w

-  1  .  / A . * D  ( A l , A 3  ) * Q 1 ( A 2 ) * D  < R 1 , B 2 ) + Q 2 ( B 3 )

-  l . / 2 . * D ( A l , A 3 ) * Q l ( A 2 ) * n ( B l , B 2 ) * Q 3 ( B 3 >

+ D ( A 1 , A 3 ) * Q 1 ( A 2 ) * D ( B 1 , B 3 ) * Q 1 ( B 2 >

+ 1 . / 2 . * D<A1 , A3) * Q1 ( A2>* D( B1 , 83) * Q2{ B2)

+ 3 . / 4 . * D( Al , A3) * Ql { A2 ) * D( Bl , B3) * Q3( B2 )

-  1 . / 2 , * D ( A l , A 3 ) * Q 2 ( A 2 >  * Q 1 ( B 1 ) * D ( B 2 , B 3 )

-  1 .  /2 . *D(A1 ,  A3 >*Q2 < A2)*£)2(B1 )*D( B2,B3 )

-  l . / 2 . * D { A l , A 3 > * Q 2 ( A 2 > * Q 3 { & l ) * D ( B 2 , B 3 >

-  1 » / 2 . * D (A l , A 3 ) * Q 2 ( A 2 > * D ( 8 1 , B 2 > * Q 1 ( B 3 )

-  1 . /2. *D(A1 , A3)*Q2(A2>*D(B1 , B2>*Q2(B3>

-  1  . / 2 . * D ( A 1 , A 3 ) * Q 2 < A 2 ) * D ( B 1 , B 2 ) * 0 3 ( B 3 )

+ 1 . / 2 . *D( A1 , A3>*Q2( A2) *D( B1 , &3>*Q1 ( B2)

+ l . / 2 . * D( Al , A3 ) * Q2  CA2)*D(B1,B3 )*02(B2)

+ l . / 2 . * D( Al , A3) * Q2 ( A2 ) * D( B1 , B3) * Q3( B2 )

-  1 . / 2 . * D( A1 , A3 ) * Q3 ( A2) * Q1 ( B1 ) * D( B2, B3>
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S Z
-  1 . / 4  . * D ( A l ,  A3  ) * Q 3  ( A 2 ) * 0  2 ( B1 ) *D ( B2.» R3  )

-  1 . / 2 , * D ( A l , A 3  > * Q 3 ( A 2 ) * 0 3 ( 3 1 ) * D ( B 2 > 3 3  )

-  1  .  /  A  , * D  ( A l , A 3  > * Q 3 ( A 2 ) * 0 ( B 1 , B 2 ) * Q l ( 3 3 )

-  1 . /A . *D ( A l ,  A3 ) * 0 3  ( A?. ) * 0  ( 3 1 ,  R2 ) * 0 ?  ( 3 3 )

-  1  .  /  2 .  *  D  ( A 1 ,  A 3 ) *  Q  3 ( A 2  ) * ! )  < 3 l .. 3 2 ) *  0 3 ( 3 3 )

+  3 .  / A . * D ( A l . A 3 ) * Q 3 ( A 2 ) * D ( B l ,  3 3 ) * 0 1 ( 3 2 )

+ 1  .  /  2  .  *  D  ( A 1 A  3 ) *  0  3 ( A  2 ) *  () ( B 1 , 3  3 ) *  0 2  ( B 2. )

+ 0 ( A l , A3 ) *03 ( A 2 ) *D(Bl , B3 ) * Q 3 (32)

-  1  .  /  2 . * D { A ] , A 3  > * D ( A 2 >  M l ) * 0 1  ( M 2  > * 0 1  ( M 3  )

-  1 . / A . * P ( A l ,  A 3  ) * D  < A 2 ,  B 1  ) * 0 1  ( U 2  ) * 0 2  ( B 3  )

- 1 . / 2 ,*D(Al,A3)*U(A2,B1)*Qi(32)*Q3(3 3)

-  1 . / 2 . * D ( A l , A 3 ) * [ ) (  A2# B 1 ) * 0 2 ( M 2 ) * 0 1  ( B 3 )

-  1  .  /  2  . * D  ( A l j  A 3  > * D ( A 2 . B 1 > * Q 2 ( M 2 ) * 0 2 ( M 3 )

-  1 .  / 2 . * D  ( A l , A3 ) * D ( A 2 >  B 1  ) * 0 2 ( 3 2  ) * 0 3 ( 3 3 )

-  1  .  /  A  . * 0 ( A l , A 3  ) * D ( A 2 , B l ) * 0 3 ( B 2 ) * Q 1 ( B 3 )

-  1  .  /  A  . * ( )  ( A l »  A 3  ) * D  ( A 2 ,  M i. ) * 0  3 ( M 2  > * 0 2  ( I! 3 )

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S I T A  D I  T R I E S T E



1 . M . * D ( A 1 , A 3 ) * D ( A 2 > B 3 ) * Q 2 ( B 1 ) * Q 1 ( B 2 > m

-1./2.*D(A1;,A3)*D(A2,B3)*Q2(B1)*Q2(B2)

- 1./A.*D(A1>A3)*D(A2>B3)*Q2(B1)*Q3(B2)

- l . M . *D (A l, A3 )*D(A2>B3)*Q3(B1)*Q1(B2 )

- 1 . /2.*D(Al,A 3 )*D <A2,B3)*Q3(B1)*Q2 (32 )

- 1./2.*D(A1j A3)*D(A2>B3)*Q3(B1)+Q3(B2)

+ D(A1,A3)*D(A2>B3)*D(B1>B2)

* ( 1 . / 2 . + Q 1 D Q 1  + 3 . M . * Q 1 D Q 2  + 3 . / 4 . *Q10Q3 + l . / 2 . * Q 2 T ) 0 2  + 3 . M . * 0 2 0 0 3  + 1 . / 2  . * 0 3 0 0 3  ) 

+ D(A1 j B1)*Q1(A2)*Q1(A3)*D(B2>B3)

+ 1./2.*D(A1>B1)*Q1(A2)*Q2(A3)*D(B2>B3)

+ 1./2.*D(A1,B1)*Q1(A2)*Q3(A3)*D(B2>B3)

+ D(A1>B1)*Q1(A2)*D(A3,B2)*Qi(B3)

+ 1./2.*D(A1,B1)*Q1(A2)*D(A3,B2)*Q2(B3)

+ 1./2.*D(A1>B1)*Q1(A2)*D(A3#B2)*Q3(B3)

- D(A1,B1)*Q1(A2)*D(A3,B3)*Q1(B2)

- 1./2.*D(A1>B1)*Q1(A2)*D(A3,B3)*Q2(B2)



1 . / 2 . * D ( A l ,  B 1 ) *Q1  ( A2 ) * 0  ( A3.» B3  ) * 0 3  ( B2 )

+ 1. /2 .* D( A1 ,B1)*Q2(A2)*Q1(A3)*D(B2,B3)

+ 1 . / 2 . * D ( A 1 j B 1 ) * Q 2 ( A 2 ) * 0 2 ( A 3 M !D(B2*B3)

+ 1. /2.*D(A1>B1)*Q2(A2)*Q3(A3)*0(B2>B3)

+ 1. /2 .* D( A1 >B 1) *Q2(A2)*D(A3>B2)*Q1(B3)

+ l. /2 .* D( Al >Bl)*Q2(A2)*D(A3>B2)*a2(R3>

+ 1./2.*D<A1>B1)*Q2 (A 2) *D {A 3> R2 )*Q 3( B3 )

-  1 . /2.*[)(A1,B1 )*U2(A2)*D(A3> B3)*Q.l (B2 )

- 1. /2 .* D<A1,B1)*Q2{A2)*D(A3,B3)*Q2(B2)

- 1. /2 .* D( A1 ,B 1) *Q2(A2)*D(A3,B3)*Q3(B2>

+ 1. /2 .* D( A1 ,B1)*Q3(A2)*Q1(A3)*D(B2.B3)

+ l./4.*D(Al,81)*Q3 (A 2> *Q 2( A3 >* D(B 2, B3 )

+ 1 . /2 .*D ( Al, B1 )*Q3 ( A2 >*Q3( A3 )*D< B2.» B3 )

+ 1 . / 2 .* D( A1 j B1)*Q3(A2)*D(A3>B2)*Q1(B3)

+ 1. /A .* D( A1 ,B 1) *Q3 (A2)*D(A3,B2)*02(B3)

+ 1. /2 .* P( A1 ,B 1) *Q3(A2)*D(A3>B2}*Q3(B3)

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T E
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l./2.*0(Al>Bl)*Q3<A2)*[)(A3>B3)*0l(B2>

j j ^ r

-  1 .  /  2 . *D ( A l ,  B 1 ) *Q 3 ( A 2 ) * 0  ( A 3,  B3 ) * 0 2 ( B2 )

- D(A1,B1)*Q3(A2)*D(A3.. B3)*Q3(R2>

+ D(A1,B1)*D(A2»A3)*Q1(B2)*Q1(B3>

+ 1./2.*D(A1>B1)*D(A2>A3)*Q1(BZ)*Q2(B3)

+ 1./2.*D(A1»B1)*D(A2,A3)*Q1(B2>*Q3(R3)

+ 1./2.*D(A1,B1)*D(A2,A3)*Q2(B2)*Q1(B3)

1./2.*D(A1>B1)*D(A2,A3}*Q2<B2)*02(B3)

+ l./2.*D(Al>81)*D(A2>A3)*Q2(B2)*o'3(83)

+ 1./2.*D(A1,B1)*D<A2>A3)*Q3(B2)*Q1(B3)

+ 1./4.*D(A1j B1}*D(A2>A3>*Q3(R2)*Q2(B3)

+ 1./2.*D(A1>B1)*D(A2,A3)*Q3(B2)*Q3(B3)

+ D(A1>B1)*D(A2»A3)*0(B2#B3)

* ( -  1 . / 2 . + Q 1 D Q 1  -  1 . / 2 . * Q 1 D Q 2  “ l . / 2 . * 0 1 D Q 3  -  1 .  /  2 .  * 0 2 0 0 2  -  3 . M . * 0 2 0 0 3  -  1 . / 2 . * 0 3 0 0 3  )

- D(A1,B1)*D(A2>B2)*Q1(A3)*Q1(B3)

- 1./2.*D(A1>B1)*D(A2>B2)*Q1(A3)*Q2(B3)

- 1 . 1 2 , * D (Al, B1)*D{A2, B 2 )*0 1 ( A 3 )*Q3(B3)



0

- 1./2.*U{A1>B1)*D(A2,B2)*Q2(A3)*Q1(B3)

- D(Al>Bl)*D(A2>B2)*02(A3)*Q2(B3)

- 1./2.*D(A1,B1)*D(A2>B2)+Q2(A3)*03(B3)

- 1./2.*D{A1,B1)*D(A2,B2)*Q3(A3)*Q1(B3>

- 1./2.*D(A1>B1)*D<A2#B2)*Q3(A3)*Q2(B3)

- 1./2.*D(A1>B1)*D(A2,B2)*Q3(A3)*Q3(B3)

+ D(A1>B1)*D(A2>B2)*D(A3>B3)

* ( 1./2.+Q1DQ1 + 1./2.*Q1DQ2 + 1./2.*Q1H03 + l./2.*Q2DQ? + 1./2.+Q2003 + 1 . / 2 . * 0 30 n } ) 

+ D(A1.»B1 )*D(A2>B3)*Q1(A3)*Q1(B2)

+ 1 ./?. .*D ( Al, B1 )*D( A2, B3) *Q1 ( A3 )*Q2 (B2 )

+ 1 . / 2 . * D U 1 j B1)*D(A2,B3)*Q1(A3) *Q3 (B2 )

+ l./2.*n(Al,Bl)*D(A2,R3>*Q2(A3)*Ql(B2)

+ 1 . / 2 • * D ( A1 j B1) * D ( A2^B3)>!‘0 2(A3))*t02 (B2 )

+ 1./4.*D(A1,B1)*D(A2>B3)*Q2(A3)*Q3(B2)

+ 1./2.*D(A1,B1)*D(A2,B3)*Q3(A3)*Q1(B2)

+ l./2.-*D(Al>Bl)*DU2#B3)*Q3(A3)*Q2(B2)

C E N T R O  D I C A L C O L O  D E L  L ’ U N  I V E R_S 1 T A D I T R I  F. S T E



+ 1 . / 2 . * D ( A 1 > B 1 ) * D ( A 2 > B 3 ) * 0 3 < A 3 ) * U 3 ( B 2 )

+ D ( A 1 > B 1 ) * D ( A 2 # B 3 ) * D ( A 3 > B 2 >

* ( -  1 . / 2 . * Q 1 D Q 1  -  1 . / 2 . * Q 1 D Q 2  -  1 . / 2  . * 0 1 0 0 3  -  1 . / 2 . * 0 2 0 0 2  -  3 . M . * 0 2 0 0 3  -  1 . / ? . * 0 ? 0 0 3  )

-  1 . / 2 . * D ( A 1 , B 2 ) * 0 1 { A 2 ) * Q 1 ( A 3 ) * D ( B 1 , B 3 )

-  1 . / A . * D ( A 1 , B 2 ) * Q 1 ( A 2 ) * Q 2 ( A 3 ) * D ( B 1 > B 3 )

-  1 . / 2 . * D ( A l , B 2  ) * Q 1 ( A 2 ) * Q 3 ( A 3 ) * D ( B l * B 3 )

-  1 . / 2  . * D(  M >  B2 )*Q1 (A2 ) * 0  ( A 3 B 1 ) * 0 1  ( B 3 )

-  1 « / 4 » * D ( A 1 > B 2 ) * Q 1 ( A 2 ) * D ( A 3 >  B 1 ) * Q 2 ( B 3 )

-  1 . / 2  , * D ( M > B2 ) * Q 1 ( A 2 ) * D ( A 3 , R 1 ) * Q 3 ( B 3 )

+ 1 . / 2 . * D ( A 1 > B 2 ) * Q 1 ( A 2 ) * D ( A 3 , B 3 ) * Q 1 ( B 1 )

+ 1 . / 4 . * D ( A 1 # B 2 ) * Q 1 ( A 2 ) * D ( A 3 > B 3 ) * « 2 ( R 1 )

♦ • l . / 2 . * D ( A l / B 2 ) * Q l ( A 2 ) * D ( A 3 / n 3 ) * 0 3 ( B l )

- 1 . 1 2 .*D(A l t B2 )*Q2(A2)*01(A3)*D(R1,B3>

-  l . / 2 » * D ( A l # B 2 ) * Q 2 ( A 2 ) * Q 2 ( A 3 ) * D ( B l / 8 3 )

- 1 . / 2 . * D U 1 j B2)*Q2(A2)*Q3(A3)*D(B1#B3)

-  1 . / 2 . * D ( A 1 , B 2 ) * Q 2 ( A 2 ) * D ( A 3 , B 1 ) * Q 1 ( B 3 )

-  1 . /  2 . *D ( A I f  B2 ) *0  2 ( A 2 ) *D { A 3.. B 1 ) * U2 ( B 3 )

/ V

C E N T R O  DI  C A L C O L O  D E L  L 1 U N  1 V E R S I T  A D I T R I K S T E



1 . / 2 . * D ( A 1 , B 2 ) * Q 2 ( A 2 ) * D ( A 3 , B 1 ) * Q 3 < B 3 >
/3S

+ 1  . / 2 . * D ( A l / 3 2  ) *  Q 2 (  A 2 ) *  D ( A 3 / R 3 > * 0 1 ( 3 1 )

+ 1 . / 2 . * D ( A 1 > B 2 ) * Q 2 ( A 2 ) * D ( A 3 j B 3 ) * 0 2 ( B 1 )

+ 1 . /2.*D{A1>B2)*Q2(A2 ) * 0 { A 3 ,  B3)*Q3(B1)

-  1  .  / 4 . * D  ( A l ,  B 2  ) * Q 3  ( A 2 ) * 0 1  ( A 3  ) * L > ( B 1  .  B 3  )

-  l . / 4 . * D ( A l > B 2 ) * Q 3 < A 2 ) * Q 2 ( A 3 ) * D < B 1 > B 3 )

-  l . / 2 . * D ( A l j B 2 ) * Q 3 ( A 2 ) * U 3 U 3 > * n ( B l , B 3 )

-  1 . /  A , * D ( A l , B 2  ) * Q 3 ( A2 ) * D( A3 >  R1>*Q1CR3)

-  1 . / 4 . * D ( A 1 , B 2 ) * Q 3 ( A 2 ) * D ( A 3 » B 1 ) * Q 2 ( 8 3 >

-  l . / 2 . * D ( A l > B 2 ) * Q 3 ( A 2 ) * n ( A 3 > B l ) * Q 3 ( B 3 )

+ 1 . /2.*D(A l f B2)*Q3(AH)*D(A3, B3)*Ql(B l )

+ 1 . / 2 . * D ( A 1 > B 2 ) * Q 3 ( A 2 ) * D ( A 3 > B 3 ) # Q 2 ( B 1 )

+ D ( A 1 > B 2 ) * Q 3 ( A 2 ) * D ( A 3 ,  B 3 ) * Q 3 ( B 1 )

-  1 . / 2 . * D ( A 1 , B 2 ) * D ( A 2 > A 3 ) * 0 1 ( B 1 ) * Q 1 ( B 3 >

-  l . / 2 . * D ( A l # B 2 ) * D ( A 2 # A 3 ) * Q 1 ( B 1 > * 0 2 ( H 3 )

- 1 . / 2.*D(Al,B2)*D(A2,A3)*Q1(B1)*03(R3)

C E N T R O  D I C A L C O L O  D E  L L ’ U N  I V E R j? I T  A Dl  T R I E S  T K



1 . / A . *D ( A 1, B2 ) * D ( A2 , A 3 ) *Q 2 ( B 1) * 0 l( B 3 )

- 1 ./2.*D( Al, B2 )*D( A2_. A3 )*Q2( B1)*Q2 (B3)

- 1./2.*D(A1,B2)*D(A2,A3)*Q2{B1)*03{B3)

- 1.M.*D(A1>B2)*D(A2,A3)*Q3(B1)*Q1(B3)

- 1./A.*D{A1,B2)*D(A2,A3)*Q3(B1)*02(B3)

- 1./2.*D(A1,B2)*D(A2,A3)*Q3(B1)*Q3(B3)

+ D(A1,B2)*D(A2>A3)*D(B1,B3)
A ( 1./2.+Q1001 + 3./A.*QlDQ2 + 3.tA.*0X003 + 1 ./2 . *02002 + 3./A. *02003 + 1./?. *03003 ) 

+ D(A1j B2)*D(A2jB1)+01(A3)*Q1(B3>

+ 3./A.*D(Al,B2)*D(A2,Bl)*Ql(A3)*Q2(B3)

+ l./2.*D(Al^ B2 )*D( A2.*B1)*01(A3)*Q3 (B3)

+ 3 ./A.*D(A1> 02)*D(A 2 .> B1)*Q2(A3) * Q1(03)

+ D(A1>B2)*D(A2>B1)*Q2(A3)*0 2(['3)

* l./2.*D(Al>B2)*D(A2,B1)*Q2(A3)*Q3(B3)

+ 1 ,/2.*D(Al,B2)*D(A2,B1)*Q3(A3)*Q1(B3)

+ 1 . /2 . *D ( A1, B2 ) *D U 2  , B 1 ) *0 3 ( A 3 ) *Q2 ( B 3 )

a



+ 1 . / 2 . * U ( A 1 , B2 ) * D U 2  .. IU  ) * 0 3 ( A 3 ) * Q 3 ( B 3 )

f f o
+  0 ( A l > B 2 ) * D ( A 2 , B 1 ) * D ( A 3 j R 3 >

* ( -  1 . / 2 . * Q 1 D Q 1  -  3 . / A . * 0 1 0 0 2  -  1 . / 2  . * 0 1 0 0 3  -  l . / 2 . * 0 2 f J Q 2  -  1 . / 2  . * 0 2 0 0 3  -  1 . / 2 . * 0 3 0 9 3  )

- l./2.*D<Al,B2)*D(A2,B3>*Ol(A3)*Ol(Bl)

- 1.M.*D(A1,B2)*D(A2>B3)*Q1(A3)*Q2(B1)

- 1.M.*D(A1,B2)*D(A2>B3)*01(A3)*Q3(B1)

- l./2.*D(Al,B2)*D(A2>B3)*02(A3)*01(Bl)

- 1./2.*D(Al> B2)*D(A2,B3 > *G2(A3 >*Q2 (Bl )

- 1./A,*D(Al, B2)*D(A2,B3)*Q2(A3)*Q3(Bl)

- 1./2.*D(A1#B2)*D(A2#B3)*Q3(A3)*01(B1)

- l./2.*0(Al,B2)*D(A2,B3)*03(A3)*02(B1)

- 1./2.*D(A1>B2)*D(A2,B3)*Q3(A3)*Q3(B1)

+ 0(A1#B2)*D(A2/B3)*D(A3^B1)
* ( 1./2.*Q1DQ1 + 3./A.*QlDQ2 + 3./A.*01003 + 1 ./2 .*02002 + 3./A.*02003 + I./?.*03003 )

- It/2.*D(A1^B3)*Q1(A2)*U1(A3)*D(B1.*B2)

- 1.M.*D(A1>B3}*Q1(A2)*Q2(A3)*D(B1,B2)

- 1./2.*D(A1>B3)*Q1(A2)*Q3(A3)*D(B1,B2)

C E N T R O  DI  C A L C O L O  D E  L L ^ U N  1 V E R S 1 T A D I T R I E S T E



+ B ( A 1 , B 3 ) * Q 1 ( A 2 > * [ ) ( A 3 # B 1 ) * Q 1 ( R 2 )

i
.':j

+ 1 . / 2 . * D ( A 1 , B 3 ) * Q 1 ( A 2 ) * D ( A 3 , B 1 ) * Q 2 ( B 2 )

+ 3 . / A . * D ( A l , B 3 ) * Q l ( A 2 ) * [ ) ( A 3 , B l ) * Q 3 ( B 2 >

~  1  . 1 2  . * [ )  ( A l ,  B 3  } * Q 1  ( A 2 ) * D ( A 3 , B 2 ) * Q 1 ( B 1 )

-  1 . / 4 . * D ( A 1 , B 3 ) * Q 1 ( A 2 ) * D ( A 3 , B 2 ) * 0 2 ( B 1 )

-  1 . / 4 . * D ( A 1 > B 3 ) * Q 1 ( A 2 ) * D ( A 3 , B 2 ) * Q 3 < B 1 )

-  1  . / 2 . * D ( A 1 , B 3 ) * Q 2 < A 2 ) * Q 1 ( A 3 ) * D ( B 1 > B 2  )

-  l . / 2 . * D ( A l > B 3 ) * Q 2 ( A 2 ) * Q 2 ( A 3 ) * r > ( B l f B 2 )

-  1 . / 2 . * D ( A 1 j B 3 ) * Q 2 ( A 2 ) * Q 3 ( A 3 ) * D ( B 1 , B 2 )

+ 1 . / 2 . * D ( A 1 j B 3 ) * Q 2 ( A 2 > * D ( A 3 > B 1 ) * Q 1 ( B 2 )

+ 1 . / 2 . * D ( A 1 , B 3 ) * Q 2 ( A 2 ) * D ( A 3 . B 1 ) * Q 2 ( B 2 )

+ l . / 2 . * D ( A l j B 3 ) * Q 2 ( A 2 ) * D ( A 3 , B l ) * Q 3 ( B 2 )

-  l . Z 2 . * D ( A l , B 3 ) * Q 2 ( A 2 ) * D ( A 3 , B 2 ) * Q 1 ( B 1 )

-  1  « / 2 . * D ( A l ^ B 3 ) 5!<Q 2  ( A 2 ) Ji ' D ( A 3 ^ B 2 ) * 0 2 ( B l  )

-  l . / 2 . * D ( A l j B 3 ) * Q 2 ( A 2 ) * D ( A 3 , B 2 ) * Q 3 ( B l  )

-  l . / < t . * D ( A l > B 3 ) * Q 3 ( A 2 ) * Q l < A 3 ) * D ( B l , B 2 )

CENTRO D I CAL COLO DE L L ’ UN1VERS 1 T A DI TRIES T E
i! t  && f t « P*



-  1  .  M  , * [ )  ( A l t  B 3  ) v Q 3 ( A 2  ) * 0 2  ( A 3  ) *  D ( B 1  ,  R 2 )

/P -
-  l . / 2 . * D ( A l , B 3 ) * Q 3 ( A 2 > * Q 3 ( A 3 ) * [ ) ( B l « B 2 >

+ 3 .  / /t . * D ( A l j B 3  ) *  Q 3 ( A 2 ) * D ( A 3 > B . l ) * Q l  ( B 2 )

+ l . / 2 . * D ( A l , B 3 ) * Q 3 ( A 2 ) * D ( A 3 j B l ) * Q 2 ( B 2 )

+ D ( A 1 , B 3  ) * Q 3 ( A 2 ) * D ( A 3 >  B 1 ) * Q 3 <  B 2  )

-  1 . / 2 . * D ( A 1 , B 3 ) * Q 3 ( A 2 ) * D ( A 3 > B 2 ) * Q 1 ( B 1 )

-  1 . / A . * D ( A 1 , B 3 ) * Q 3 ( A 2 ) * D ( A 3 > B 2 ) * Q 2 ( R 1 )

-  l . / 2 . * D ( A l > B 3 ) * Q 3 ( A 2 ) * n ( A 3 , B 2  > * Q 3  ( R l )

-  1 . / 2 . * D ( A 1 , B 3 ) * D ( A 2 , A 3 ) * Q 1 ( B 1 ) * Q 1 ( 3 2 )

-  1  .  / 2 . * 0 ( A l , B 3 ) * D ( A 2 >  A 3 ) * Q 1 ( B L ) * 0 2  ( R 2  )

-  1 . / 2 . * D ( A 1 , B 3 ) * D ( A 2 , A 3 ) * Q 1 < B 1 ) * U 3 ( B 2 )

-  l . M . * D ( A l , B 3 ) * D ( A 2 , A 3 > * U 2  <B 1 ) * 0 1 ( B2 )

-  1 . / 2 . * D ( A 1 , B 3 ) * D ( A 2 > A 3 ) * Q 2 ( B 1 ) * Q 2 ( B 2 )

-  1 .  / A . * [ )  ( A 1 / B 3  ) * D ( A 2 > A 3 ) * Q 2 ( B 1 ) * Q 3 ( B 2 )

-  l . / 4 . * D ( A l , B 3 > * D ( A 2 > A 3 ) * Q 3 ( B l ) * 0 1 ( B 2 >

-  l . / 2 . * D ( A l , B 3 ) * D ( A 2 > A 3 ) * Q 3 ( f l l ) * Q 2 < R 2 )

CENTRO D I C A L C O L O DELL’ UN I VERSIT A D I T R I E S T E



- 1 . / 2 . * D ( A 1 j B3)*D(A2 j A3)*Q3(B1)*Q3(E32)

/ f J
+ D ( A l > B 3 ) * D ( A 2 * A 3 ) * D ( B 1 , B 2 )

* ( 1 . / 2 . * Q 1 D Q 1  + 3 . / A . * 0 1 D Q 2  + 3 . / A . * 0 1 0 0 3  + 1 . / 2  . * 0 2 0 0 2  + 3 . / A . * 0 2 0 0 3  + 1 . / 2  . *9 30 0 3  )

-  1 . / 2 . * D ( A 1 > B 3 ) * D ( A 2 , B 1 ) * Q 1 ( A 3 ) * Q 1 < B 2 )

-  1 . / 2 . * D ( A 1 , B 3 ) * 0 ( A 2 , B 1 ) * Q 1 ( A 3 ) * Q 2 ( B 2 )

-  1 . M . * D ( A 1 > B 3 ) * D ( A 2 j B 1 ) * Q 1 ( A 3 ) * Q 3 ( B 2 )

-  1 . / A . * D ( A 1 . , B 3 ) * D (  A 2 , B 1 ) * Q 2 ( A 3 ) * Q 1 ( B 2)

-  1 . / 2 . * D ( A l , B 3 ) * D ( A 2 > B 1 ) * 0  2 ( A 3 ) * Q 2 ( B 2 )

-  l . / A . * D ( A l , B 3  ) *D(  A2*B1 )*CI2( A3 >*Q3 ( B 2 )

-  1 . / 2 . * D ( A 1 j B 3 ) * D ( A 2 j B 1 ) * Q 3 ( A 3 ) * Q 1 ( B 2 >

-  1 . / 2 . ^ D ( A l , B 3  ) ^D<A2 ^B1 ) ^0  3 < A 3 ) ^ Q 2 ( B 2 )

-  1 , / 2 . * 0 ( A l , B 3  )*D< A 2 > B 1 ) * Q 3 ( A 3 ) * Q 3 ( B 2 )

+ D ( A 1 * B 3 ) * D U 2 , B 1 ) * D ( A 3 > B 2 )

* ( 1 . / 2 . + Q 1 D Q 1  + 3 . /  4 . •* 0 1 0  Q 2 + 3 . / 4 . * Q 1 0 U 3  + 1 . / 2 . * 0 2 0 0 2  + 3 . / 4 . * 0 2 0 0 3  4 1 . / 2 . * 9 3 0 0 3  )

+ l . / 2 . * D ( A 1 , B 3 ) * D ( A 2 , B 2 ) * Q 1 ( A 3 ) * Q 1 ( B 1 )  )

+ 1 . / 2 . * D ( A l , B 3 ) * D ( A 2 > B 2 > * Q 1 ( A 3 ) * Q 2 ( B l )

+ 1 . / 4 . * D ( A l , B 3 ) * 0 ( A 2 > B 2 ) * Q 1 ( A 3 ) * Q 3 ( B 1 )

C E N T R O  DI  C A L C O L O D E L L ’ U N I V E R S I T A D I T R I l i S T  E



+ l./2.=2!Al,33)*DU2,B2)*Q2U3)*Ql(91)

+ D(A1,E3)*D(A2,B2>*02(A3)*Q2<B1)

+ l./2.*D(Al,B3)*D(A2,B2)*C2(A3)*03(31)

+ l./2.=O(Al,33)*D(A2,B2)*Q3(A3)*01(31)

+ 1./2.*D(A1,B3)*D(A2,B2)*Q3(A3)*Q2(B1)

+ l./2.*D(Al,B3)*D(A2,B2)*Q3(A3)*Q3(31)

+ D ( A 1 , 3 3 ) * D ( A 2 , B 2 ) * D ( A 3 , B 1 )

* ( -  1 . / Z . * Q 1 D Q 1  -  1 ,  /  2 . *Q 1DQ2 -  3 . / A . * 0 1 D Q 3  -  l . / 2 . * Q 2 D G 2  -  1 . / 2 . * 0 2 0 0 3  -  1 .  /  2 . =*=0 3 D03 ) +0 .

N R
Z VERT3 =VERT3

L 2 ID,01(MU+)=-Q2(HU)-Q3(MU>
L 3 ID,2,DQTPR,Q1(MU + )=-Q2(H U )—03(HU)

DELETE VERT3 
*B EGIN

SYMBOLS

INDICES

VECTORS

1 = 1 ,  Z, K, KK.

MU = Z,  NU=Z, A = Z,  R = Z, C = Z,  L=Z,  '<A = Z, L1=Z,  L 2=Z ,  L3 = Z,
LA = Z, L5 = Z,  L6=Z,  L7 = Z,  L8 =Z ,  L9 = Z,  RO = Z, S I  = Z,  AA = Z,  B3 = Z,  
CC = Z,  AA1 = Z, A A2 =Z, AA3 = Z, A1 = Z,  A2=Z,  A3 = Z , ' B 1  = Z,  62 = Z, 
B3=Z,  J ,  BB1=Z,  BB2=Z, B3 3 = Z.

0 1 ,  0 2 ,  0 3 ,  P . .  ''

FUNCTIONS D, EPF=I, G=I, GI, G5=I, Gb = C, G7, UG=C, UBG, DD=U, DR,
DT, DS=U, DX, DK, DP, DF=U, GM1, GH, GUI, GU, P0, PI, P 2

EXPR. • =0, tl o II o II o II o M O O II O II o VERT3.

RUNNING TIME (SEC) 55.97 USED MAXIMUM
TERNS IN OUTPUT 191
GENERATED TERMS 80 5 INPUT SPACE 2 5 A 2000
EQUAL TERNS 507 OUTPUT SPACE 2067 A 7A0
CANCELLATIONS 187 NR. OF EXPR. 2 A 260
RECORDS WRITTEN 12 8 ID. REGISTER 7 500
MULTIPLICATIONS 322o FUNCT. REG. 18 750

SYMBOLS 1=1, Z, K, K K .

HU = Z, :U)=Z, A = Z, B = Z, C = Z. L =Z, K a =Z, Li=Z, L2=Z. l.3=Z,
L A = Z , L 5 = Z , L 6 = Z , L7 = Z ,  Ld = Z ,  L^ Z ,  RO = Z, S I = Z -  Aa = Z. 3R=Z- 
C C = Z ,  A A 1 = Z ,  A A 2 = Z • A a 3 = Z • a 1 = Z ,  a 2= Z ,  A 3 = Z ,  R \  = Z ,  3 ? = Z .

INDICES



B E G I N 1 9 1 , 0 0  SECONDS

* E N D

S Y M B O L S 1 = I f  1 > K ,  K. K .

I N D I C E S M!J - 1 >  N U = Z • A = Z , b = Z , c  = 1 * 1 = Z , K A = 7 . L I = 7 *  L 2 = 7 ,  L 3 = 7
L A - I f  1 5 = 1 *  L  6 = Z f 1 1  = 1 L B = I f  L 9 = Z ,  Rn = z » 3 1  = I f  A A  = 7 , B B -
C C = l >  A A 1  = Z  ,  A A R = i ,  A. A 3 = I f A 1  = Z , A 7 = Z * A 3 = 7 * 3 1 = 7 . 3 ? - 7 ,
B 3 = 1 ,  J ,  B B 1  = Z , B B 2 = Z , B B 3  = Z .

V E C T O R S 0 1 t  0 2 ,  0 3 ,  P .

F U N C T I O N S D , E P F = I ,  G = I  ,  G I , GB = I , G6 = C ,  G7 ,  DC = c , U B G  , n d =u , i)R ,
D T ,  D S = U ,  D X ,  DK , D P , DI- = U, G N 1 , G  M, G U 1 ,  G O , P 0 . o 1 , 32  .

E X  P R . = 0 ,  = o ,  = o ,  = o , = 0 ,  =0 , = 0 , = 0 ♦ = 0 , =0 , VI" R T 3

RUNNING TINE ( S EC)  
TERMS IN OUTPUT 
GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS  
RECORDS WRITTEN 
MULTI PLI CATI ONS

. 0 6 U S E  D M A y ! M 11 1
0
0 I N P U T  S P A C E IB 2 2 0 0  0
0 O U T P U T  S P A C E 0 A 7 AO
0 MR. O F  F X P R . ] 7 7 6 0

1 3 3 I  [) .  R E  G I S T  E  R 1 5 0 0
0 F U N C T .  R E G . 0 7 3 0

END OF RUN.  TIME 1 9 . 1 . OB SECONDS

(

C A L C O L O DELL' UNIVERSITA
KV.'rt",* ■vfu

L'
1 V ' . ‘ 4

D I T R I E S T EC E N T R O  DI



APPENDIX V
THE ONE-LOOP GRAVITON CONTRIBUTION TO THE GRAVITON

-GENERAL
SELF-ENERGY

AND THE LIMIT ^  ^
Goldberg’s Parametrization



SCH00NSCH1P / VERSION OF APRIL 1,  1977

TIME

SYMBOLS

INDICES

. 3 0  SECONDS

C WORKS OUT PHI**3 PART OF R AND r.**.f*P 
COMMON LAG
S ALFA/D1,DZ,D1Q,D1P«, D2Q,D2PQ,o, W1 / Z/K/

IlT. l l /I iT12/  I1T22,
I2T1 1 / I2TX2/I2T21, I2T22,
I 3 T1 1 /I3T1 2/ I3T22,
I4T11/I4T12/I4T21/  I4T22/
I5T1 1 /I 5T1 2 / I 5T2 1 , I 5T2 2 ,
I6T11/I6T12/I6T21/I6T22/
I7T11/  I7T12/ I7T2I,  I7T22/
I0T11 , I0T12/I0T21/I0T22,
I9T11/I9T12/I9T22/
11011/ 11012/ 11021/ 11022#

111 11 / 11112 / 11121 / 11 122 #

11211/ 11212/ 11221/ 11222#

1 1 3 1 1 / 1 1 3 1 2 , 1 1 3 2 1 / 1 1 3 2 2 /
1 1 4 1 1 / 1 1 4 1 2 , 2 1 4 2 1 , 1 1 4 2 2 ,
1 1 5 1 1 / 1 1 5 1 2 , 1 1 5 2 1 , 1 1 5 2 2

I MU*Z,MU'*Z,A*Z/B«Z/C*Z/L®Z/KA“ 7.,LX,»Z/L2a Z/L3BZ/L4«Z/L5*Z/L6»Z/ 
~L7°Z/LO*Z,L9*Z/RO*Z/SI*Z,AA-Z,PW/ CC»Z / AA1*Z,AA2*Z,AA3*Z,  

A W ,  A2«Z, A3*Z,BW,B2*Z,B3*Z,. . J,BR W / B 3  2-Z, BB3*Z,LA«Z, 
S l “ Z,S2aZ,S3!5Z/S43Z 

F GU/P0/P1 
*FIX

I«I ,  ALFA, D'l, '02/ D1Q, D1PQ, D2Q, n?»">/ W, Wl/ Z, K, I 1 T1 1 ,

I3T22,  I4T11 ,  I4T12,  I4T21,  I4T22/ I5TX1, T5T12, I5T21/
I5T22, I6TI1,  I6T12,  I6T21,  I6T22, I7T11 ,  J7T12/ I7T21,
I7T22, I0T11,  IBT12, I8T21,  I0T22, T^Tll,  I<ni2,  I9T22,
1 1 0 1 1 ,  1 1012/  1 1 0 2 1 ,  1 1022,  H i l l ,  1.1112/ 1 1 1 ? ! /  1 1 1 2 2 ,
1 1 2 1 1 /  1 1 21 2/  1 1 2 2 1 /  1 1222/  1 1 3 1 1 /  1 1 3 1 ? ,  1 1 3 2 1 /  11322/
1 1 4 1 1 /  1 1412/  1 1 421 /  11422/  1 1 5 1 1 /  1 1 5 1 ? /  11.521/ 1 1 522.

MU“ Z, Ntl-Z/ A**Z, 1 W/  C-Z/ L®Z, KA«7.» Ll»7/ L2*Z/ L3*7./ 
L4®Z/ L5 * Z/ L6»Z/ L7"Z/ LO-Z, L9«Z/ RH«7, S I - 7 ,  AA*Z/ BB*Z, 
CC«Z/ AA1“ Z/ AA2*Z/ AA3®2/ A1*Z/ A2»7» A3»Z/ 31«Z/ B2-Z/ 
B3«7./ J/ BR1»Z, 3B2■  Z/ BP3*Z/ LA-Z, Sl*7., S?*Z/ S3*Z/ S4*Z.

D/ £PFaI/ GB1/ 01/ G5aI/ 06*0/ 07/ UO=C/ UBG/ OD«U/ OB/
DT/ nS“ U> DX/ OK/ DP/ DF-Ut GlJt  po, PI.

EXPR. LAG.

C E N T R O  DI  C A L C O L O  D E L L ’ U N I V E R S 1 T A  DI  T R I E S T E



BEGIN 6 6 :fc i:ir>3

M I*
z  l a g « i . / 2 . * k * * ~ 3 * ( w i * ( n ( R n , s i ) + i . / 2 . * > m p o ( r o # s i ) + ? o < s i # R 0 ) > '

1 «  /  4  •  *  ( G U  ( L A #  - ' U  )  + G U  {  K ! J # 1 .  A > > *  ( G l ! ( K A  # N U  ) + G U  ( N U #  K  A  } )
- I ,  /  2  C *  ( D C  O H #  s I ) + 1 ,  /  2 .  +  K *  ( P P  (  P U #  s  J  ) f P C  ( S  1 # R O  ) ) ) *  

i .  / ' » . *  ( O U { H U / K A  ) +  G I ! ( K  A  # M U  } ( G M ( I . A  .* N U  ) f  G U  ( N U ,  L A ) )
- > *  i ' J l + U  ( 5 1 #  K A  ) « D <  R  f l  #  L  A  ) - 41  .  t ?  .  *  ( j j  ) +  G I J  < N I J #  M U  ) ) ) *

I . / 4 . * K *  * 2  * ( P 2  ( rt U #  K  A  # R P ) P  1. { \<K # M !!  # ♦ D  ) )
m : . ( L a # n u # s i ) +  |' t  < m u # l a , s i > )

L  4  i d #  G U  ( A  +  # B +  ) * G U  (  A A  +  #  B B + )  =  ( [ }  ( A #  3  ) - 1 .  /  2 .  *■ !< *  (  PC,  ( A #  f l  ) +  P  0  ( B #  A  ) )
+ 1 »  /  4 .  * K # « 2 *  ( P < )  < A # i . . 3 ) * p Q < L 3 # n ) + ° 0 { A # l  3 > * P 0 ( B # L 3 )

+  P V > (  L 3 #  A  ) * P < ; . ( L 3 # n )  +  p r > {  I 3 #  A ) *  P l  ( n # L 3  ) )
- 1 ,  / t f # * K * * 3 * <  " > O f  A # L  3  J * f » o ( L 3 # l .  4 ) * P O ( L 4 # 3 )

+ Pc» ( 4# L 3 ) *PO ( L 3# L 4) * PP ( n# L M  
+ P0 ( A# L 3  ) * PO ( L 4# 1.3 ) + pn (1.4# n )
+ PO t A# L 3 ) *PO ( L 4 # 1.3 ) * PH f P# t. 4 )
+  P O  ( L 3 #  A } * p « )  ( L 3 # L 4 > * P n ( L 4 , R l  
+  P O  ( L  3 #  A  ) * P O  ( L 3 # l . 4  ) * P f  ( P #  L 4  )
+  P<0 ( L 3# A  ) *  PR; ( L 4# L 3 > *  P O  ( |.  4 #  B  ) 
+PO(L3#A)*PO(L4#l.3)*PO(n,L4> ) )

*  ( D  ( A  A #  B P  ) ~ 1 .  /  2 .  * K *  ( P ^ ( A A # P P ) f P O ( B i l # A A ) )
+ 1 .  / 4 .  ^  K  ^  (  P O  ( A  A #  L 5  ) * P ( )  ( |. 5 #  3 3  ) + p o  (  A  A #  L  5  ) * P O  ( 3 0 #  L  ! > )

+ PO(L3# AA)*PO(L5#BP) ♦  PfML'?, AAJ+PO (BB# L5 ) ) 
~! « / 0 . * K* * 3 * (PO(AA#L5)*PO(L5# L6)*PO(L6# R B)

+ P O ( A A # L 5 ) * P O ( L 5 # L 6 ) * P O ( 3 R , L 6 )
+  P O  ( A  A  .• L 3  ) * P O  ( L  6 #  L  n  ) * P O  (  L <  # 3  I) )
+ PO( AA#L 5 ) * P 0 ( L6# L 5 ) + P O( 3 3  # L 6 )
+  P O  ( L  H #  A  A  ) *  P u  ( L  5 #  L  6  ) *  P O  I L  6 #  3  B  )
+ PU( L3# A  A  ) * PO ( L  5# l. 6) ̂ °0 ( 0n# L  6 )
+PO(L5# A  A  )*P0(L6#LfjltP[»(LA#3H )
+ PO ( L?# A A  )*?t) (Lt>.» LB) *pn (n3# L 6 )))

L  7  I D # G I J ( A + # L H ) " [ M A # : 3 ) ~ l . / 2 . * K + t p n ( A , n ) + P 0 ( P # A ) )
+  1 ,  /  4  . + ■  K * * 2 *  ( P ‘ » ( A #  1 . 3 )  *P\ :  (  L 3 #  3 )  + 1 5 ' s ( A #  L ^ ) P  5  ( B  t  L 3  )

+ P0(L3#A)^P0(L3#n )+P6(L^#A J*PC(B#L3))
*- l  .  / n + ( PO ( A# 1.3 ) * P O  { L 3# 1.4) * n O ( L 4# '

+ PO( A#L3 J*P0(L3#L4)+POf P#|.4>
+  n O  { A  # L 3  }  * PG  ( L 4 #  1 . 3  ) +  P 0  ( L  4 #  P  )

. +P,0( A# L3 ) *PG ( L 4# L?■) ♦PO ( P# L4)
+ PO (L 3# A  ) ♦PO { L 3#L 4  ) *PO U.4, n )
+ P 0 ( L 3 # A ) * P 0 ( L 3  ; l. 4  ) * " P ( P # L 4  )
+ PO ( L 3# A ) *PO(  L 4# L 3 ) + PO f! .4 , n.)
+ PO (L3# A )*PC (l.4#L3 ) ♦PO ( B# 1.4 ) )

L  9  .  m # K * U
NPP.IMT LAG
*DEGIN

SYMBOLS 1*2# ALFA# Dl# 02# 010# riPq# [i20# 0 2 •"* 0 # W# VI# Z# K# 11T11 #
2 ’XT 12# I1T22# I2T - j.# 12 T12 # I2T21# 12 T  P 2 # mi. i# I3T12#
I3TP?.# I4T11# 14T12# I4T21# 14T22# inn# m i  2 # m n #
T6T22# I6T11# I6T12# I6T21# 16 T 2 ?. # I7T12# ITT21#
I7T22# IPT11# 20T12# 10 T 21# I y T 2 2 # T°T11» m i  2# I9T22#
n o n # 11012# 11021# Ilw22# Illu.1# TlllP# m?i# III 22#
112.11# 11212# 11221# 11222# 11311# t m  ? # H391, 11322#
114.11# 11412# 11421# 11422# 113.11, n n o # r m  i # 11322.

INDICES NO Z# 111. 1=7. # A-2# B®7# C"Z# L b Z #  KA*7# U.n7. # t. 7 » 2# L  3 « 7. #
L W # L5**Z# L6= 7# L7“2# L0*Z# L? = 7# 00*7# ST=7, A A = 7. # RB'Z#
c c « z # AA1*Z# AA 2 n 1 # A A 3 ■ Z # A1 * Z # A 7*  7. # A n 7  # 3 J. » Z# 32*7#
B3*Z# J# P.P.1»7# 0-32*2# B D 3  « Z  # L  A  ■ Z # 5 1 * 7 # 5 ’’ » 7 / S3 = Z #  S 4* Z.

F U N C T I O N S D #  c : P F =1# G*I# GI# 07”*!# G6=C# G7# UG = C # u n n ,  qd * U #  i ) 3 #
N T #  n s «M# OX# OK# OP# f)F«U# GU# PO# P I .

C E N T R O  DI  C A L C O L O  D E L L ’ U N l V E R S l T A  DI  T R I E S T E



£XPR LAG

RUNNING TIME (SEC) 
TERMS IN OUTPUT 
GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

71.06 USP 0 MAXIMUM
60

260 INPUT SPACE 667 2000
100 OUTPUT SPACE 533 6760

0 NP. OP EXPR. *0 260
0 ID. REGISTER 16 • 5,00

132601 FUNCT. REG. 3Q 750

C E N T R O  DI  C A L C O L O  D E L L '  U N I V E R S 1 T A  DI  T R I E S T E



BEGIN 71.70 SECOND

SYMBOLS

INDICES

VECTORS

FUNCTIONS

EXPR.

BEGIN

NAMES LAO
COMMON VI/ V2 / V3 / V4 / V 5/ V6/ VO R T3 
S Z/KK 
V 01/02/03 
*F IX

1-1/ ALFA/ D1 
J1T12/ I1T22/ 
I3T22/ I4T11/ 
I5T22/ I6T11/ 
I7T22/ I0T11/ 
11011 / 11012 / 
11211 / 11212/ 
11411/ 11412/ 
KK.

/ D2/ DIO/ D1PQ/ 
I2T11/ I2T12/ I
14T12/
I6T12/
10 T12 / 
11021/ 
11221/ 
11421/

I4T21/
I6T21/
IBT21/
11022 /
11 222 /
11422/

D20/ 
T21/ 

I4T22/ 
I6T22/ 
I0T22/ 
11111/ 

11311/ 
11511/

D2n0/ W/ Wl/ Z/ K/ m i l /

I5T11/
I7TU/
I9T11/
11112/
11312/
11512/

I3T11, 
I5T12/ 
T7T12/ 
I9T12/ 
111 21 / 
11321/ 
11521/

I3TL2/
I5T21/
I7T21/
I9T22/
11 122 /

11322/
11522/

MU-Z/ NU«Z/ A*Z/ B-Z/ C-Z/ L-Z/ KA*Z/ L W /  L2-Z/ L3«Z/ 
L4-Z/ L5*Z/ L6»Z/ L7-Z/ L8-Z/ L9»Z/ RH-Z/ SX«Z/ AA»Z/ QB»Z/ 
CC-Z/ AA1-Z/ AA2»Z/ AA3»Z/ A1»Z/ AP-Z/ A3-Z/ 31-Z/ BZ«Z/ 
B3-Z/ J/ B B W /  BB2-Z/ BB3-Z/ LA-Z/ S W /  S2*Z/ S3-Z/ S W .

01/ 02/ 03.

D/ EPF-I/ G»I/ GI/ G5-I/ G6»C/ G7/ UG«C/ MAG/ DD»U/ DB/ 
DT/ DS*U/ DX/ DK/ DP/ DF=U/ GU/ P.0/ PI.

LAG/ VI/ V2/ V3/ 74/ 75/ 76/ VERT3.

71,00 SECONDS

C E N T R O  D I  C A L C O L O  D E L L ’ U N 1 V E R S I T A  D I  T R I E S T E



B E G I N 7 1 . 9  n 5 E C O :  ID
/ S b

N 0.
C WORKS OUT THE 3-GRAVITOU V::RTF* 
7. LAG-LAG

L 2 I D , K * * ( J  + ) “ KK*:M - J )
L 3 10/KK-0

MPRIHT LAG 
*MGXT

SYMBOLS I»I, ALFA/ Dl/ 
I1T12/ I1T22, 
I3T2H, I4T11, 
I5T22/ I6T11/ 
I7T22/ I0T11/ 
11011/  11012/  

11211/  11212/

I1411/ 11412/ 
KK.

02/ 010/ DXPQ/
I ZTl l t I2T12/ I2T21/ I2T22, 

I4T21, I4T22/ I5TU, 
I6T21/ I6T22/ I7TU/ 
I0T21/ 10T22/ I9TU, 
1 1 0 2 2 / 1 1 1 1 1 / 111 1 2 / 
11222/ 11311/ T1312/ 
11422/ 11311/ T1312/

029/ D2P9, W, Wl/ Z/ K, I1T11/

I4T12/ 
I6T12/ 
I8T12/ 
11021/ 

11221/ 
11421/

n n  1/
I5T12/ 
Tni2/ 
IOT12/ 
11121/ 
T13 2 1 / 
11571/

I3T12/
I5T21/
I7T21,
I9T22/
11122/

11322/
11522/

INDICES flO»Z/ M W ,  A»Z, B**Z, C-Z, L“Z> KA-Z, Ll*Z/ L2-Z, L3*Z, 
L4-Z/ LS-Z/ L6-Z/ L7-Z/ LO-Z/ L9«Zj RO-Z, SI*?/ AA-Z/ BB-Z, 
CC»Z/ AA1-Z/ AA2-Z/ AA3-Z/ Al-Z/ A2*7, A3*Z, B1»Z, B2*Z/ 
B3»Z/ J/ RIU“Z, BB2-Z, BB3*Z/ LA*Z, Sl*Zz S2.-Z, S3»Z, S4-Z.

VECTORS 01/ 02/ 03.

FUNCTIONS 0/ EPF«*I, G-I/ GI/ G5-I/ G6**C, G7/ UG-C, UBG, DD-U/ DB/ 
DT/ DS-U/ DX/ DK/ DP/ DF-U, GU/ PC'/ PI.

EXPR. LAG/ VI/ V2/ V3/ V4/ V5, V6/ VERT3.

RUNNING TIME (SEC) .30 USED MAXIMUM
TERMS IN OUTPUT 56

247 2000GENERATED TERMS 56 INPUT SPACE
EQUAL TERMS 0 OUTPUT SPACE 449 4740
CANCELLATIONS 0 HR. OF EXPR. ? /. 260
RECORDS WRITTEN 3 ID. REGISTER 6 500
MULTIPLICATIONS 377 FUNCT, REG. 14 75u

N R
Z Vl-LAG

L 2 rP,A'>IS0,P0(LI+,L2+>*P0<L3+,L4+>*P2(L?*,L6+,L7+,L8+>-
i D(L1/A1 )*D( L2,B1)*B(L3,A2)*D{L4, 82 )*IM L5,A3)*D(L6,S3)*

03(L7)*Q3(Ll3)
L 3' ID/AD I SO/Pit L1+/L2+,L3+)*P1<L4+,L5+,L6+)*P0(L7+/L8+)*

D ( L I , Ai)*D ( L2/ m  ) *01 ( L3 )*D ( L4/ A2 ) *D (1.5/ 9 2 ) *32 ( L6 ) * 
D(L7,A3)*D(L8/B3)

MPRINT VI 
*HGXT

SYMBOLS 1*1/ ALFA/ 01/ 02/ 01.9/ 0.1 PQ, 02 0/ 02 PQ/ W / Wl/ Z/ Kz 11 Til
I1T12/ I1T22, Z 2 T U / 1 2 T12 / I2T21/ 12 T 2 2 / I3T11/ I 3 T 12 /
I3T22/ I4T11/ I4T.L2/ I4T21, I4T22/ I5T11/ I5T12/ I5T21/
I5T22/ I6T11/ I6T12/ I6T21/ I6T22/ T7T1X, I7T12, I7T 21/
I7T22/ I8Til/ I8T12/ I0T21/ 10 T 2 2 / IOTU, I9T12/ 19 T 2 2 /
11011/ 11012/ 21021/ 11022/ 11111/ 11112/ 11121/ 11122,
11211/ 11212/ 11221/ 11222/ 11311/ 11312/ 11321/ 11322/
11411/
KK.

11412/ 11421, 11422/ 11511/ 11512/ 11521/ 11522/

INDICES MU-Z, HU*Z/ A aI t D«Z/ C»Z, L-Z, KA* It 1.1“It L?. “ Z/ L3-Z,
L4-Z/ L5-Z/ L6W ,  L7“?/ LB- It L9»Z/ R l »7t SI-7/ A A * Z / 8 B * Z /

l •
--------- -^  ̂̂ •*

C E N T R O  DI  C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T E



cc»Z/
8 3 - Z /

A M - l /  A A 2 - Z /  
J z  B 8 1 - 7 . /  B B 2

A A 3 - Z /  A l » Z /  A 2 - 7 . /  A 3 « 7 . z  3 l » Z /  B 2 » Z /  
*»Z> Q B 3 - 7 . /  L A -  Z /  S l - Z /  S 2 - Z  / S 3 « Z /  S 4 *

/S J

V E C T O R S  Q l /  0 2 /  0 3 .

F U N C T I O N S  D /  E P F - I /  G - I /  G b  G 3 - 1 /  G 6 - C /  G 7 /  l , G « C /  MRG/  D D - U /  D B /  
D T /  D S - U /  D X /  D I O  D P /  D F - U /  G U /  P O /  p l /  P 2 .

E X P R .  L A G /  V i z  V 2 /  V 3 /  V 4 /  V 5 /  V 6 /  V t R T J .

R U N N I N G  T I M E -  < S E C ) 
T E R M S  I N  O U T P U T

. 0 7
2 6

U S E D M A X I M U M

G E N E R A T E D  T E R M S 56 I N P U T  S P A C E 3 0 2 2 0 0 0
E Q U A L  T E R M S 3 0 O U T P U T  S P A C E 1 8 3 4 7 4 0
C A N C E L L A T I O N S 0 N R .  U F  £ X P R « ?.?. 2 6 0
R E C O R D S  W R I T T E N t I D .  R E G I S T E R 3 1 5 0 0
M U L T I P L I C A T I O N S 2 0 1 R J N C T • R E G . 2 5 7 5 0

S Y M B O L S  I « I /  A L F A /  D I /  0 2 /  0 1 9 /  D 1 P 9 /  D Z Q / D 7 P 0 , W,  W1 / Z /  K /  I . l T U /
I 1 T 1 2 / I 1 T 2 2 /  I 2 T 1 1 / I 2 T 1 2 /  I 2 T 2 1 / I 2 T 2 Z / T ^ T U , I 3 T 1 2 /
I 3 T 2 2 / I 4 T 1 1 /  I 4 T 1 2 / I 4 T 2 1 /  I 4 T 2 2 / T 5 T 1 1 / T 5 T 1 2 / I 5 T 2 1 /
I 5 T 2 2 / I 6 T 1 1 /  I A T 1 2 / I 6 T 2 1 /  I  A T 2 2 / I 7 T 1 1 , I 7 T 1 Z / I 7 T  2 1 /  .
I 7 T 2 2 / 1 0 T i l /  I 0 T 1 2 / I B T 2 1 /  I 0 T 2 2 / l O T H  , T 9 T 1 2 / 1 9 T 2 2 /
1 1 0 1 1 / 1 1 0 1 2 /  1 1 0 2 1 / 1 1 0 2 2 /  1 1 1 1 1 / 1 1 1 1 2 / m ? i / 1 1 1 2 2 /
1 1 2 1 1 / 1 1 2 1 2 /  3 1 2 2 1 / 1 1 2 2 2 /  1 1 3 1 1 / I 1 3 1 2 # 1 1 3 7 1 / 1 1 3 2 2 /
1 1 4 1 1 /
K K .

1 1 4 1 2 /  1 1 4 2 1 / 1 1 4 2 2 /  1 1 5 1 1 / 1 3 . 5 1 ? / 1 1 . 5 2 1 / 1 1 5 2 2 /

I N D I C E S  M U - Z / N U - Z /  A - Z /  B - Z / C - Z /  L - Z /  K A * 1 /  L I - Z / L 7 - Z /  L 3 a Z /
L 4 - Z /
C C " Z /
B 3 - Z /

R 1 - Z .L 5 - Z /  L 6 - Z /  L  7  -  Z / L B - Z /  L 9  =
A A I - Z /  A A 2 - Z /  A A 3 -  Z  / A l - Z /  A?. * 7 . /  A 3 *  7 /  
J z  B B I - Z /  B B 2 - Z /  8 B 3 - Z /  L A - Z /  S I - Z /  S ?

S T - 7 /
n
7,

A A -  Z  / R B •  Z / 
- Z /  B 2 - Z /

5 3 -  Z  / S 4 - Z .

VECTORS 0.1, 02,  03,

FUNCTIONS D/ EPF-I/ G-I/ GI/ GS-1/ G6*C/ 07/ UG-C/ UBO, DD-U/ DB/
DT/ DS3U/ DX/ DK/ DP/ DF*U/ GU/ P C /  PI./ P?.

EXPR. LAG/ VI/ V2, V3/ V4/ V3/ V6/ VERT3.
N R
Z VP.-LAG

L 2 ID/ADI SO/ P0( LI+/ L2+ ) *P<?< L3+/ L4+) + P? (L5+/L6+/L7+/ LB-M*
D(Ll/Ai)*D(L2/8i>*D(L3/A3)*0(l.4/R3 )*>>(L5/A2)*D< LA/B2)* 
02(L7)*Q2(L8)

L 3 -i ID/ADISO/PI(LI+/L2+/L3+>*Pl<LA+,L5+,L6+)*PO(L7+/LO+)» 
D(L1/A1)*D(L2/BI)+P1(L3)*D(L4/A3>* D (L5/83)*03(L6)*

^ D(L?/A2)*D(L0/B2)
NPRINT V2 
*NEXT

SYMBOLS 1-1/ ALFA/ 01/ 02/ DIO/ D1PQ/ 020/ D2PQ/ W, VI/ Zz K/ I1T11/
I1T12/ I1T22/ I2T11/ I2T12/ I2T21/ I2T22/ I3T11/ I3T12/
I3T22/ I4T1I/ I4T12/ I4T2X/ I4T22/ TpTU, T5T12, I5T21/
151?.Z, 16T11/ I6TI2/ I6T21, I6T22/ I7T11, T7T12, I7T21,
I7T22/ IBT11/ IDT 12/ I3T21/ I8T22/ IC>TU/ I9T12/ I9T22/
11011/ 11012/ 11021/ 11022/ 11111/ 11112/ 11171/ 11122/
11211/ 11212/ 11221/ 11222/ I13.U/ 1X312/ U3Z1/ 11322/
11411/ 11412/ 11421/ 11422/ 11311/ 11512/ 11521/ 11322/
KK.

I N D I C E S  MU - Z/ NU-Z/ A-Z/ U - Z /  C - Z /  L - Z /  KA-Z/ 1.1-7./ L 2 - Z /  L3-7./
1.4-Z/ L5-7./ L6«Z/ L7»Z/ L9-Z/ L9-Z/ RO-Z/ ST-7/ AA-Z/ BB-Z/ 
CC-Z/ AA1-Z/ AA2-Z/ AA3-Z/ Al-Z/ A?-7./ A3-7/ B1-Z/ B2-Z/

R 3 - Z /  J /  B B 1 - Z /  B B 2 - Z /  I I B 3 - Z /  L A - Z /  S l - 7 /  S 2 - 7 /  S 3 - Z /  S 4 - Z .

C E N T R O  DI  C A L C O L O  D E L L ’ U N I V E R S I T  A  DI  T R I E S T E



VECTORS

*3»Z, J/ BB1-Z/ BB2-Z/ !>!.I3»Z/ LA-Z/ S W /  S W /  S3-Z/ S4-Z.  

01/ 02/ 03.
t f Z

K

I

FUNCTIONS 0/ EPF-I/ 
DT/ DS»U/

GaI/ OX G5-I/ G6-C/ G7/ UG-0/ URG/ 
nx/ DK/ d p / nr-«U/ ou/ PO/ Pi/ p p .

D D * U/ OB/

EXPR. LAG/ VI/ V2/ V3/ V4/ V5, V6/ VERT3.

RUNNING TINE (SEC) 
TERMS IN OUTPUT 
GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

1.  44 
26

U S c D MAXIMUM

56 INPUT SPACE 3 0 2 2000
30 OUTPUT SPACE J.B3 4740

0 HR. OF GXPR. ?3 260
9 ID. REGISTER 31 5,00

281 FUNCT. REG. 2 5 750

SYMBOLS I«I/ ALFA/ 01/ 
I1T12/ J1T22/  
I3T22/ I4T11/  
I5T22/ I6T11/  
I7T22/ I8T11/  
11011/ 11012/ 
11211/ 11212/ 
1 1 4 1 1 /  1 14 12 /  
KK.

02/ 010/ DiPQ/ 020/ 
I2T11/  1 2 T12/ 1 2 T 21/  
1 4 T12/ I4T21/ I4T2 2/ 
I6T12/ I6T21/ I 6T22/ 
I0T12/ 18T21/ 1 0T22/ 
11021/  11022/ 1 1 1 1 1 /  
1 1 2 2 1 /  11222/ 1 1 3 1 1 /  
1 1421/  11422/ 1 1 5 1 1 /

D 2 P 0 /  W/ W 1 /  Z /  K /  I i  T 1 1 ,
I2T22/ 
I ST 11/ 
I7TU/  
I^TH, 
1 1 112 / 

11312/  
11512/

T 3 T 1 1 / 
I5T12/  
I 7T12/  
i<m 2/ 
11121/  

1 1 3 2 1 /  
1 1 5 2 1 /

I 3 T12 / 
I5T21/ 
I7T21/  
I9T22/ 
1 1 1 2 2 / 
11322/  
11522/

INDICES MU-Z/ NU-Z/ A-Z/ B-Z/ C»Z/ L-Z./ KA-Z/ 1-2-7/ I.2»Z/ L3-Z/
L4**Z/ L5-Z/ L6“ Z/ L7-Z/ LG*Z/ L9-Z/ RO-Z, S I - 7 / AA-Z/ BB » Z/ 
CC«Z/ AA1-Z/ AA2-Z/ AA3-Z/ Al-Z/ A2-Z, 43-7/ 31«Z/ R2-Z/ 
B3-Z/ J/ BB1-Z/ BD2-Z/ BB3-Z/ LA-7./ $1 -7/  SP-Z/ S3-Z/ S4»Z,

VECTORS 01/ 02/ 03.

FUNCTIONS 0/ EPF-I/ G-I/ GI/ Gfi-1/ G6-C/ G7/ UG=C/ UBG> DD-U/ 05/ 
DT/ DS-U/ OX/ OK/ OP/ DF-U/ GIJ/ PC/ PI/ P2.

EXPR. LAG/ VI/ V2/ V3/ V4/ V5/ V6/ VCRT3#
N R
Z V3-LAG

L 2 ID/AniS0/P0(Ll+/L2+)*P0(L3+/L4+)*P2(L5+/L6+/L7+/L8+)«
D(L1/A2)#D(L2/B2)*D(L3/A1)*D(L4/D1)*D(L5/A3)*D(L6/33)*
03(L7)*Q3(LO)

L 3 ID/ AD ISO/Pi ( L1+/L2+/ L3+ ) *P1 ( L4+/L5 + / L 6+ ) + PC' ( L 7+/LB + ) «
o D( 1 1 / A2)*D(L2/B2)*Q2(L3)*D(LA,A!>*n( 1 5 / <U )*Q1(L6)* 

,D(L7/A3)*D(L8/D3)
S print vs
★ NEXT

SYMBOLS 1 - 1 /  ALFA/ Dl/ 02/ 010/ D1P0/ D20/ 
I1T12/ I1T22/ I2T11/  I2T12/ I2T21'/ 
I3T22/ I4T11/ I4T12/ I4T21/ I4T22/ 
I5T22/ I6T11/ I6T12/ I6T21/ I6T22/ 
I7T22/ I8T11/  I0T12/ I8T21/ IBT22/ 
1 10 11/  1 1012/  11021/  11022/ 11.111/  
1 1 2 1 1 /  1 1 2 1 2 /  I 12 2 1/  11222/ 1 1 3 1 1 /  
1 1 4 1 1 /  1 1 4 1 2 /  1 1 4 2 1 /  11422/ 1 1 5 1 1 /  
KK.

D2PQ/ W/ Wl/ Z/ K/ I1T11/
I2T2? / 13 T1 1/ I3T12/
J5T11/ I5 T 12/ I5T21/
I7TU/ T7T12/ I7T21/
IOTH, T^TIZ/ I9T22/
1 1 1 1 2 / 1 1 1 2 1 / 11 12 2 /
71312/ 1 1 3 2 1 / 11322/
1 1 5 1 2 , 1 1 5 2 1 / 11522/

INDICES MU-7./ NU-Z/ A-Z/ B-Z/ C-Z/ L-Z/ KA-Z/ L W /  L2-Z/ L3-Z/
L4-Z/ Lfj-Z/ L6-Z/ L7-Z/ L6-Z/ L9-Z/ RD-Z/ S W /  AA-Z/ BB-Z/ 
CC»Z* AA1-Z/ AA2-Z/ AA3-Z/ A W /  A2-Z/ A3-Z/ 31 -Z/  B2»Z/ 
B3-Z/ J/ BB1-Z/ BB2-Z/ BB3-Z/ LA-Z/ S W /  SP-7./ S3-Z/ S4-Z.

m  . r>-» _
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VECTORS o i ,  o ? . ,  o :t

FUNCTIONS n, D>F»I, G-I, 0 1 ,  G 5 - I ,  G6 - C/  « 7 ’ l,!̂ C' Mnr’ 
DT, D$«ll, DX, l)K, l)P, DF a U ,  GU ,  p U> ° 1 '

|)D-U, DO/

EXPR, l-AO,

RUNNING Tlhil (SEC) 
TERNS IN OUTPUT 
GENERATED TERNS 
EQUAL TERNS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

V I ,  V2 ,  V3,  7 4 ,

2.01
26

. 5 6
30

0
11

201

V3, V6, VEP-T 3.

INPUT SPACE 
OUTPUT SPACE 
MR. OF L:XPR* 
ID, REGISTER 
FUNCT. PSG.

US?N NAXI MUM

302 2 3 00
18 3 4 740

2 4 260
u 5 00
1 5 750

SYMBULS 1 = 1, ALFA, Dl, D2, D1Q, DlPO, 020/ D?no, W, Wl, Z, K, H T l i '
T l T l Z t  I1T22, I2T11 ,  I2T12,  I2T21/ I2T22, P U N  I3T.L2/
I3T22, I4T11,  I4T12, I4T21, J4T22/ I f5T1 1 ,  T 5TT 2, 15T21/
I5T22, I6T11 ,  I6T12, I6T21, I6T22, m i l ,  I 7T 1 2/ I7T.il/
I7T22, IPT11,  1 0 T12,  I8T21, I0T22, m i l ,  m i 2 ,  I9T22,
null,  11012, 11021, 11022, U1.U, 11112, UH1, 1112 2,
1 1 2 1 1 ,  1 1 2 1 2 ,  1 1 2 2 1 ,  1 1 2 2 2 ,  1 1 3 1 1 *  1 1 3 1 2 ,  1.1321/ 1 1322 ,
1 1 4 1 1 ,  1 1 4 1 2 ,  1 14 2 1/  1142 2, 1 1 5 1 1 /  1 1 * 2 1 /  H 522,
KK.

INDICES M U - Z / MU-Z, A»Z/ i W , C=Z, L = Z, KA=Z, Ll=»7, f2 = Z, L3»Z,
L4-Z, L5 = Z, L6»Z, L7«Z, 1. 3=»Z, L('«Z, R 1 - 7 ,  S T - 7 ,  AA- Z,  P ^ - Z ,  
CC-Z, A A1»Z, AA2 »7./ AA3-7., A W ,  AZ-7. ,  A 3 - 7 ,  Tl-Z, B2-Z/
B3 = 7., J/ RBI=Z, BB2*Z, BB3»=Z, l .W» S? “ 7, S7b7> S3 = Z, SA = Z.

VECTORS 01, 02, Q3•

FUNCTIONS D, FPF-I, G-I, 01, G5-I, G6-C, 07, UG-C, UB0, DD-U, Of), 
DT, DS-U, DX, OK, DP, DF*=U, GU, PC, PI/ P-?.

EXPR. LAG, VI, V2/ V3/ V4, V3, V4, VERTS.
M P
Z V4-LAG

L 2 ID, AD ISO, P4J ( L1+, L2+) *P0( L3» ,  L 4 + ) t p 2 ( l . » ?  + ,L6+,L7+,L0+)«
D (LI/A2 )*D( L2/B2 )*f> ( L3, A3 )»DIUi n  ) + D( t. 5 , Al> *0( L6, 31) * 
Q1(L7)*P1(L8)

L 3 ID,ADIS0/P1(L1+/L2 + /L3 + )*P1(L4+/L5 + ,I.64-)’,'P0(L7 + ,LG + }*
D (LI, A2 )*D ( L2, D2 ) *02 ( L3 ) M) ( L4, A* ) + D ( Lr’ / 8 3 ) + 33 ( L6) * 
D(L7,Ai)*D(LB,[U)

MPRINT V4 
’♦ 'NEXT

SYMBOLS

INDICES

1 = 1 ,  ALFA, Dl, D2, DIO, DlPO, P2Q, D2D0, W, Ml, Z, K, I IT U ,
11T12 / 11T 2 2 , I2 T11 , I 2 T 3.2 / 1 2 T 2 1 , / 2 T 2 2 .♦ I 3 TI1 , I3T12,
1 3 T 2 2 , I4T11, I4T12 , I4TZ1, 1 4 T 2 2 , I5TI1, 1 5 T l 2 , I5T21,
I 5 T 2 2 , 16T.11, 16 T12 , 1 6 T 2 1 , I4T22, I 7T.U, T7T12, I 7T21,
I7T22, IBT11, IBT12, I8T2A, I8T22, i n r i l , TOTIZ, I9T22,
non, 11012/ 11021/ 11022, m u , 11112/ I 117.1, 11122,
11211/ 112.12, 11221, 11222, 1 1 3 3 1 , n. ? 12 , 11 3 21, 1 1322 ,
1 1 4 1 1 / 1 1 4 1 2 , 1 1421/ 11422 , 1 1 5 1 1 , 1 1 5 1 2 , U5? A, I 1 122 ,
KK.

MU-Z/ UU-Z, A-Z, B-Z, C»Z, L-2, KA-Z, L l -7 ,  1.7-Z, L3-Z, 
L4«Z, L5-Z, L6«Z, L7-Z, LO=Z, L9-Z, PT = 7, S W ,  AA-Z, B8-Z, 
CC = Z, AA1-Z/ AA2»Z, AA3-Z, Al-Z, A2-7, A3-7., Bl-Z, B2-Z,
B3«Z, J ,  BB1-Z, BB2-Z, BB3-Z, LA-7., Sl-7., S2-7,  S3-Z, S W ,

C E N T R O  DJ  C A L C O L O  D E L  L ’ U N 1 V E R S  I T A Dl  T R I E S T E



v t c  r u n s M i /  M2/ Mi

FUNCTIONS P/ E P F c I / G°I / GI t  '35*1/ G6*C/ G7, UG«C, UBG, f»D*U/ PH/ 
PT, P S * U / DX, DK, DP/ D F - U,  GU, P O ,  PI/ P?- •

EXPR. LAG/ VI, V2, V3, V4, V5, V6, VERT3.

RUNNING TIME (SEC) 2.59
TERMS IN OUTPUT 26
GENERATED TERNS 56
EQUAL TERMS 30
CANCELLATIONS 10
RECORDS WRITTEN 13
MULTIPLICATIONS 281

USED MAXIMUM

INPUT SPACE 30 2 2000
OUTPUT SPACE 1 ,qg 4740
NR. OF EXPR. 75 260
ID, REGISTER 31 500
FUNCT. REG. 35 750

SYMBOLS 1*1/  ALFA, Dl/ 02/ DIO, D1PQ/ D2Q/ D?PQ/ W, 71/  Z, K, I 1 T 1 1 ,
I1T12 ,  I1T22, I2T11/  I2T12,  I2T21/ I2T22, I 3 T 1 1 ,  I3T12,
I3T22, I4 T11 ,  I4T12,  I4T21, I4T22, I5T11 ,  X5T12, I5T21,
II5T22, I6T11/ I6T12, l'6T?.l, I6T22/ I^Tll,  I7T12,  I7T21,
I7T22/ I0T11,  I8T1-2/ I0T21, IGT22/ I9T11/ I7T12,  I9T22,
110 11/  13.012, 1 1021/  11022/ 1 1 1 1 1 /  1 1 1 1 2 /  1 1 1 2 1 /  1 1 1 2 2 /
1 1 2 1 1 /  1 1 2 1 2 /  1 1 2 2 1 /  11222 /  1 1 3 1 1 /  1 13 12 /  11.321/ 1 1322/
1 1 4 1 1 /  1 14 12 /  1 14 2 1/  11422/ 1 1 5 1 1 /  1 1 5 1 2 ,  1 1 * 2 1 ,  11522/
KK.

INDICES MU*Z/ NU*Z, A*Z/ B«Z/ C»Z, L»Z, KA»7, L1*Z/ L2*Z, L3=Z,
L4*Z, L5*Z, L6*Z/ L7»Z, L8*Z, L9»Z, n i « 7 ,  ST«Z/ AA-Z, «3*Z, 
CC*Z, AA1*Z/ AA2-Z, AA3*»Z/ A1*Z, A2*Z, A3*7, 3 1*Z/ B2-Z, 
B3*Z/ J/ BB1*Z/ BB2»Z, RB3“ Z/ LA = Z, S W ,  S2*Z, S3*Z, S4«Z.

VECTORS 01/ 02/ 03.

FUNCTIONS 0/ EPF=I, G-I/ GI, G3-I, G6-C/ G7/ UG-C, UBG, Dl)«U, OB/ 
DT/ DSaU/ DX/ Dl</ DP, DF-U/ GU, P Q ,  P I ,  P2.

EXPR. LAG, VI/ V2/ V3/ V4/ 75/ 76/ VERT3.
H R
Z V5*LAG

L 2 ID/ADISO/POC L1+/L2+)*P0(L3 + /L4+)*P2(L5 + , L6 + ,L7+,  LB+)■
D(L I/A3)*D(L2,B3)*0(L3/A1)*D(L4,3 1 ) *P(L5 , A2)*D( L6 ,32)*  
Q2(L?)*02(L0)

L 3 ID/ADI50/Pl(Ll+/L2+/L3 + )*Pl(L't+/L5 + /L6+)*P0{L7-*-/LB+)-
D(L1/A3)*D(L2,B3)*Q3(L3)*D(L4,A1) *0<L 5 ,3 1 ) * 0 1 (L6)* 
D(L7,A2)*D(L0/B2)

. .NPRINT V5 
♦ NEXT

SYMBOLS 1*1/ ALFA/ Dl, 02/ 010/ D1PQ, 020/ 
I1T12/ I1T22/ I2T11/  I2T12/ I2T21,  
I3T22/ I4T1I/  I4T12/ I4T2I, I4T22/ 
I5T22, Ib Tll ,  I6T12/ I6T21, I6T22, 
I7T22/ IBT11/ 1 8T12/ IUT21, I8T22, 
1 1 0 1 1 / 1 1 0 1 2 / 1 1 0 2 1 / 1 1 0 2 2 / 1 1 1 1 1 / 
1 1 2 1 1 /  1 1 2 1 2 /  1 1 2 2 1 /  11222/ 1 1 3 1 1 /  
1 1 4 1 1 /  1 14 12 /  1 1421/  11422/ 1 1 5 1 1 /  
KK.

02PQ, W, Vfl, Z/ K/ 1 1 T11/  
1 2 T 2 ? » 1 3 T1 1 /  I3T 12,  
I5TU , I5T12/ I5T21/  
I7T11 ,  T7T.12, 1 7 T 21 / 
m i l ,  J0T12, I9T22/ 
Till?/  1 1 1 2 1 /  1 1 1 2 2 /
1 1312/  1.1321/ 11322/  
1 1512/  1 1 3 2 1 /  11522/

INDICES MU = Z, NU-Z/ A-Z/ 3* Z, C*Z, L»Z> KA»Z/ L1*Z/ 1.2-Z/ L3*Z/
L4«Z, L5«Z, L6-Z, L7*Z, LO*Z, L9=Z, Rfl«Z, $ 1 * 7 ,  AA«Z, B3 = Z, 
CC=Z/ AAi-Z, AA2-Z/ AA3*2, A1*Z, A2*Z/ A3»Z, B1*Z/ B2»Z, 
B3»Z/ J ,  BBl“ Z, 882*2, GP3-Z, LA»Z, S1*Z, S2*Z/ S3»Z, S4-Z.

VECTORS 01/ 02/ 03.

FUNCTIONS p j  FPF*T+ f i e T .  P T  .  P ' j u T , . ___ P A  a t " - . ____________\ t r - n  H t t p --------n r y - n ------- cl» .

C E N T R O  D I  C A L C O L O  D E L L ’ U N  I V E R S  I T  A  D I  T R I E S T E



I
FUNCTIONS P ,  EPF-I, 0 ® I /  GI/ G i i ® I /  G6-C/ G7/ > > G * C /  U ^ G ,  OD-U/ 

DT/ DS*U/ OX/ DK/ DP/ DF®U/ 00/ PO/ P i t  P<.»

EXPR. LAG/ VI/ V2/ V3/ VA/ V5, V6/ VEP.T3.

DB/

RUNNING TINE (SEC) 
TERMS IN OUTPUT 
GENERATED TERNS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

3 . 1 6
26
56
30

15
261

INPUT SPACE 
OUTPUT SPACE 
NR. OF EXPR. 
If). REGISTER 
FUHCT. REG.

SYMBOLS

INDICES

VECTORS

FUNCTIONS

EXPR.

L 2 

L 3

SYMBOLS

INDICES

I«I ,  ALFA/ 01/ 
IIT12/ I1T22/IATil/ 

I6T11/  
IBTllz 
11012 / 
11212 / 
IIA12/

02/ DIG/ UlPQt 02Q/ 
I2T21/ 1 2 T12/ I2T21/ 
IAT12/ IAT21/ IAT22/ 
I6T12/ I6T21/ I6T22/ 
18T12/ I0T2.1/ I0T22/ 
11021/ 11022/ 11111/  

1 1 2 2 1 /  11222/ 1131.1/  
J 1A 21 ,  I1A22/ 1 1 5 1 1 /

0 ?D 0/
1 2 T 2 2 / 
I 5T.U, 
I7T11/  
JQT11,
m i? . /
i m ? r
1 13 12 /

liSEn MAXI HUM

30 2. 2000
IB? A 7 AO

26 260
31
9 5 750

W/ Wl / 7/ K/ I1T11/
n m  /
T ">T 1 2/ 
ITT12/ 
T<iTl 2/ 
I l l l l t  
11321/ 
i m i /

I 3 T12 / 
I5T21/  
I7T21/  
I9T22/ 
111 2 2 / 
1 1322/  
11522/

I3T22/
I3T22,
I7T22/
11011/
11211 /
I 1 A 1 1 /
KK.
HU*7./ HU®7/ A«Z/ B3 7/ C"Z/ L®Z, KA«7/ LI =7/ L2*Z/ L3*Z/
LA»7/ L3*Z/ L63 Z/ L7aZ/ L0“ Z/ L9 = Z/ RrW /  S7»7/ AA-Z/ BB«Z/ 
CC»Z/ AA1®Z/ AA2*Z/ AA3*Z/ A1*Z/ A2*7/ A3"7/ 31*7/  B2-Z/ 
B3*Z/ J/ BBX®Z/ B023Z/ BB3*Z/ LA*Z/ S l aZ/ S?*Z/ S3*Z/ SA*Z*

Ql/ 02/ Q3.

D, EPF®I, G“ I/ GI/ G5al/ G6»C/ G7/ UO*C/ UBG/ DDnU/ OB/
DT/ DS«U/ DX/ OK/ DP/ DF*U/ GU/ Pw PI/ p2.

LAG/ VI/ V2/ V3, VA/ V5/ V6/ VEPT3.
N R
Z V6®LAG
10/ ADISO/PO( L1+/L2+) *Pr»(L3+/ LA+ )JrP?{l.5 + /L6+/L7+/L3 + ) * 

D(LljA3)*D(L2/fl3)*D(L3jA2)*D(L4/p2 )*D(L5/ A 1) ( L6/31)*  
Q1(L7)*Q1(L3)

ID/AD I SO/PI ( L1+/L2+/ L3 M*P1 ( LA+/L5+/1.6f) *P0 (L7+/ L8+) » 
D(Ll/A3)*D(L2,B3)*03(L3)*D(L4,A2)+n(L5/B2)+Q2(L6)* 
P(L?/Al)*D(LO/Bl)

NPRINT V6 
*HEXT

1 - 1 /  ALFA/ D1j 
I1T12/ I I T 22/

02/ D 1 Q /  DIPQ/ D 2 Q /  D2»0z W t  W1/ I t  K/ I1T11/

I3T22/ 
I5T22/ 
J7T22/ 
11011/ 11211/  

I1A11/  
KK.

I AT 11/  
I6TH/
IBTllz
11012/

11212/
I1A12/

I2T11/  
IAT12/  
I6T12/ 
13 T12 / 
1 1 0 2 1 / 
1 1 2 2 1 / 
1 1421/

12 T 12 / 
IAT21/  
I6T21,
1 0 T 2 i / 
11022/ 
11222/ 
IIA22/

I2T21,
IAT22/
I6T22/
IUT22/m il /
113 U /  
1 1 5 1 1 /

T 2 E2?/ 
I5TU/  
T 7T.ll/ 
I. 9T.11/
n i l 2/ 
1 1312/  
11512,

I3TL1/  
I5T12/  
T7T12/ 
I9T12/ 
11.121/  

1 1 3 2 1 /  
11*571/

I3T12/  
I5T21/  
1 7 T 21 / 
1 9 T 2 2 / 
1 1 1 2 2 / 

11322/  
11522/

MU-Z/ HU = Z./ A-Z/ D®Z, C®Z/ L«7./ KA-Z, LI»Z/ L?.*Z/ 1.3*7./
LA® Z/ L3*7./ L63 Z/ L7®Z/ LB *7/ L9BZ.* RT®Z/ SI*Z/ AA°Z/ BB*Z/ 
CC*Z/ AA1"Z/ AA2®Z> AA3®Z/ A1»Z/ A2-Z/ A3«7/ 31=Z/ B2-Z/ 
B3®Z/ J ,  BB1«Z/ BB2-Z/ BB3-Z/ U W /  Sl"7./ S2-7/  S3»Z/ SA*Z.

VECTORS 01/ 02/ 03.

/ S S '
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FUNCTIONS D/ FPF«I/ GSI / Gl/ G5=J, G6-C/ G7/ UG»C/ URG, DD«U/ OH/ 
DT/ D5-U/ DX/ DK/ OP* DP-U/ GU/ PO/ PI/ P?* /S4

expr. LAG/ VI/ V2/ V3/ V4/ V5, V6/ VERT3.

RUNNING TIMS (SEC) 
TERMS IN OUTPUT 
GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

;,71> USED MAXIMUM
2o
5 6 IN.PUT SPACE 30? 2000
30 OUTPUT SPACE 183 47 40
V; HP, OF GXPR. 27 • 260

17 IP, REGISTER 31 500
201 FUNCT, REG. 2 K 750

SYMBOLS 1 - 1 /  ALFA/ 01/ 
I1T12/ I1T22/ 
I3T22/ I4T11/  
I5T22/ X6T11/ 
I7T22/ IOT11/ 
11011/  11012/  
11211/ 11212/ 
1 1 4 1 1 /  11412/  
KK,

02/ DIO/ niPQ/ D2Q/ 
I2T11/  I2T12/ I2T21/ 

I4T21/ I4T22/ 
I6T21/ I6T22/ 
I8T21,  I8T22/ 
11022/ 1 1 1 1 1 /  
11222 /  1 1 3 1 1 /  
11422/  1 1 3 1 1 /

D,?PQ/ W/ VU/ Z/ K, I1T 11 /

I4T12/ I6T12/ 
I8T12/ 
11021/ 
11221/ 
1 1421/

I2T22/
I5T11/
I7T11»
TOTH,
11112/
1 13 12 /
11312/

T3T11/ 
TJ5T12/ 
ITT12/  
I9T12/ 
11121/ 
1 1 3 2 1 /  
1 1921/

I3T12/  
I5T21/  
I7T21/ 
I9T22/ 
11122/  
1 1322/  
1 1522/

INDICES MU«Z/ HU»Z/ A«Z/ RaZ/ C-Z/ L*Z/ KA»7/ Ll = 7, L2«Z/ L3-Z/
L4-Z/ L5-Z/ L6-Z/ L7-Z/ LO-Z/ L9«Z/ 20-7/ ST»7/ AA-Z, WW,  
CC»7./ AA1-Z/ AA2"Z/ AA3-Z/ A1“ Z/ A2*Z, A3*7> 3X-Z/ B2-Z/ 
B3«7./ J/ BB1-Z/ BB2bZ/ BB3-Z/ LA«Z* S W ,  S?.«*Z/ S3 = Z/ S4«Z.

01/ Q2/ Q3.

0/ EPF-1/  GnI / GI/ Gd»I/ G6-C/ G7/ U0-C/ IIBG/ DD — U/ 08/
DT/ DS-U/ DX/ DK/ DP/ DF-U, GU, PC/ PI./ °2 .

LAG/ VI/ V2/ V3/ V4/ V5, V6/ Vrc:PT3.
N R
7 VERT3-V1+V2+V3 + V4+V5+V6 
NPRIMT VERTS
DELETE LAG/V1/V2/V3/V4/V5/V6 
★  B E G T i - l

1 - 1 /  ALFA/ Dl/ 02/ D1Q/ D1P0/ 020/ D2PQ, W/ VI/ I t  K/ I 1T 11/  
I1T12/ I1T22/ I2T11/  I2T12/ I2T21/ I2T22/ I3T11/  I3T12/
I3T22/ I4T11/ I4T12/ I4T21/ I4T22, I5T.11/ I5T12/ I5T21/
I5T22/ I6TU/ I6T12/ I6T21, I6T22/ T7T11/ I7T12/ I7T21/
I7T22/ IBTll/ I0T12/ IBT21, IGT22, I9T.11/ J9T12/ I9T22/
1 1 0 1 1 / 1 1 0 1 2 / 1 1 0 2 1 / 1 1 0 2 2 / 1 1 1 1 1 / 1 1 1 1 2 / 1 1 1 2 1 / 1 1 1 2 2 /
1 1 2 1 1 /  1 1212/  1 1 2 2 1 /  11222/ 1 1 3 1 1 /  1 1 3 1 2 /  1 1 3 2 1 ,  11322/
1 1 4 1 1 ,  1 1412/  1 1 4 2 1 /  1 14 2 2 ,  1 1 5 1 1 /  1 1 1 1 2 ,  1 1 5 2 1 /  11522/
KK.

INDICES MU-Z/ IIU-Z, A-Z/ I W ,  C-Z/ L»Z/ KA-7, Ll»7/ L2-Z/ L3-Z,
L4-Z/ L5 - Z/ L6 - Z/ L7*7., 1.8-Z, L9 = Z, R'l<*7, ST»Z, AA-Z/ BB-Z/ 
CC-Z/ AA1-Z/ AA2-Z/ AA3-Z/ Al-Z, A2-Z, A3-7, 3 1 -2 /  D2-Z,
B3«Z/ J / BB1-Z/ BB2-Z, 8B3-Z, LA-Z/ S W ,  S2-7/ S3-Z, S4-Z.

VECTORS Ql, 02/ Q3,

VECTORS

FUNCTIONS

EXPR.

SYMBOLS

FUNCTIONS D/ EPF-I, G-l, GI, G W /  GA-C, G7/ UG-O, UBG, DD-U, 1)8/ 
DT/ DS-U/ DX/ DK/ DP, DF-U, GU/ PC/ PI/ P2,

EXPR, LAG, VI/ V2, V3/ V4, V5, V6, VERT3.

RUNNING TIME (SEC) 4,32 USED MAXIMUM

C E N T R O  DI  C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T E



rtK/is in lkiipui i n

GENERATED TERMS 156
EQUAL TERMS 70
CANCELLATIONS o
RECORDS WRITTEN 19
MULTIPLICATIONS 474

INPUT SPACE 2o00 
OUTPUT SPACE 459 4740 
NR. OP EXPR. 260 
ID. REGISTER 1 500 
FUNCT. RF.G. A* 750

SYMBOLS 1*1/  ALFA/ Di/ 02/ 010/ D1PQ/ 020/ 92P0/ W/  VI/ I t  K / I 1T 11
J1T12/ I1T22/ I2T11/  I2T12/ I2T21/ I2T22, m i l /  IBT12/

/

I3T22/ I4T11/ I4T12/ I4T21/ I4T22/ I5TU> I5T12/ I5T2X/ 
I5T22/ I6T11/ I6T12/ I6T21/ I6T22/ T7T11, I7T12/ I7T21/ 
I7T22/ IOTll/ I0TI2/ IPT21/ I8T22/ IQTU/ I9T12/ I9T22/ 
J 1 0 1 1 /  1 1 01 2 /  1 1 0 2 1 /  1 1 0 2 2 /  11 111 /  1 1 1 1 2 /  1 1 1 2 1 /  1 1 1 2 2 /  
1 1 2 1 1 /  1 12 1 2 /  1 1 2 2 1 /  11222/ 1 1 3 1 1 /  1 1312 /  1X321/ 11322/  
1 1 4 1 1 /  1 1412 /  1 14 2 1/  11422/ 1 1 5 1 1 /  1 15 12 /  1 1 5 2 1 /  11522/  
KK.

INDICES MU-Z/ MU«Z/ A»Z/ D*Z/ C»Z/ L-Z/ KA«Z/ L W /  L2»Z/ L3-Z/
L4-Z/ L5»Z/ L6»Z/ L7*Z/ L8*Z/ L9»Z/ BO-Z/ SI*Z/ AA*Z/ BB*Z/ 
CC«Z/ AA1*Z/ AA2»Z/ AA3»Z/ Al-Z/ A2*7/ A3-Z/ Bl-Z/ B2-Z/ 
B3»Z/ J/ RIU-Z/ RB2-Z/ BB3»Z/ I.A-Z/ 5l"Z/ 52*7/ S3»Z/ S4*Z.

VECTORS 01, 02/ Q3.

FUNCTIONS D/ EPF=I/ 6*1/ 61/ G5 = I/ G6=C/ G7/ '.)G=r, UBG/ DD«U/ DB/
DT/ DS“ U/ DX/ DK/ DP/ DF=U/ GU/ PO/ PI/ P2.

EXPR. LAG/ VI/ V2/ V3/ V4/ V5/ V6/ VERT3.

BEGIN 76.42 SECONDS
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31S3IH1 I <3 Y1ISH3AINH .313Q O3OD3V0

■juiiUv/nj tc 'r£-'

*2°A 'Ge99 'Vdd 'Gdd 
'V9A 'E9A '*/AA 'EAA '1S0H9 'd003 '1SUH0 'dOCH '2dd 'Tdd 

'HOA ' 10 A '2AA 'LAA 'C1H3A '0** '0- '0» '0 ° '0 = '0- '0s

•’id *sd 'no 'n*du 'da '>io 'xci 'n=su 'la 
'flci 'n«og 'oun 'o-on 'zo '3-99 'i-so 'io 'i»o 'i-dda 'u

•CM 'HM 'T>1 'b 'd '£& 'Z& 'To

*Z = VS 'Z = CS 'Z-2S 'Z*TS 'Z=V3 'Z«£V!8 'Z«20fl 'Z*T.U0 'P 'Z»CU 
'Z-?fi 'Z*TE 'Z«fc V 'Z*2V 'Z»IV 'Z-8VV 'Z«HVV 'Z“IVY 'Z“D0 

'Z-80 'Z»VV 'z-is 'Z-Ld 'Z = 63 'Z°93 'Z«Z3 'Z“93 'Z»53 'Z»V1 
' Z = E 3 'Z»23 ' Z ® 13 '2»VM 'Z»3 'Z»D '2*0 'Z-V 'Z»llll 'Z*HW

*MM
'HHStI
'zzeii
'22TTI
'22161

'T2SII '215X1 'T.I5XI 
'TcETx 'zitii 'iierx '3 2(11 ' 2 T111 'Tim 
'21161 'Hlol '22101

'Z2VTI 
'222TI 
' 2 2 0 TI 
'12101

'12VII
'thhti
'T20TZ • 
' 2 T101

'HIVi I
'Hrzu 
'HTOtl 
'Til01

'TIVII
'iTHir
'HOT X 
'2211I

'T21JLI '2 1111 'Kill '22191 'TH19I '2T19I 'II19I '22151
'12151 '2 1151 'IT151 '2Z1VI 'T21VI '2I1VI 'ITIVI '221CI
'211C I 'TUtl '22121 'T212I '2T12I 'TT12I 'HH1TI 'HUTi

'Hill 'M 'Z 'IK 'h 'tu.HU 'OHO 'bdM '07(1 'HG '70 'VdlV 'I»I

X Id*
( ((Id ' 3 HI* (IIW) 6Mi i I S ) TM~

( X S ' 3 ) U* (I in )EM*(CM)TM—
(riW'3)v.*(lid)tM*(I$)TM+
(nw'3)Of(1S)EM*(0 H)TM +

(HW'3)G+(1S)E>U(IJU)CM*2 +
{□y'3)U*(xSU>i*inu)TM~
(IS ' 3 > G + < Ufl) TM* (flU> TM -) *• 2/ * I■ (flW '3 'IS '0U ) A X 

( 7-* + d (id * (<HV)d*rCV)d*(HL'Ilj>a- 
(2 U ) d * ( IV )d*(70'2V)a- 
cmd*(2V)d*(2u'tv)u~
(2Q)d*lU)d*<2V'lV)(i- 

( T U)d*(T V)d*(2d'ZV)0*2 +
(2U)d*(2 V)u*<Ib'lV>U*2)*T(] +

T —+ *dGd * ( (29'2V)U*(\U'’lV)U*Z(]“*
'(tb'HViu*(28'TV)il+

( 2 0 ' lb ) G* ( 2 V ' IV ) G ) J * • 2 / * I * (20 'H V 'TC 'T V } 00 X
CM'ZM'TM'b'd A 

Vdd 'Cdd'VOA'COA'VAA'CAA
'lS0H0'd003'lSLIi'j'dUl l'2dd'Idd'20A'7 9A'2AA'7.AA MJWHDD 

AOEal^s-d I2X MLilAVdO ?Hi 111 SUIJ IinOIVllUUO 0
ClbDA S3UVN

asy

I a OH1N3D 

—’rrrarm-------

* MdX3
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Dl GIH ! o. •> ;>. L ;Jiu;j

H R
Z VV1-VCRT3 
Z VGl-V(Al/3l/A2/A3)
7. P P l« l . / 2 . * {  (D(A2/ AA2>*D(DZ/«B2'

+D(A2/BR2)*r>(AA2/R2)
-D2*D{ A2/.B2)*D (AA2/BB2) >*DtQ

+ D1*(2'AD( A2/B2 )*Q2 ( AA2) *02(332)
+2^D{AA2/P82),f02{ A2)+02( P? )
—D(A2/AA2 )*Q2(82)*0?{nR?)
-D(A2/BB2)*Q2(AA2)*02(32>
~ D (AA 2/B 2)+ Q2(A 2)* 0 2(3 3 ?) 
~im2/!)32)*Q2(A2)*02(AA2n =*020) 

L 3 ID Q1(MU+)»P(MU)
L 3 AL Q2(MU + )— Q(MU>
L 3 AL Q3(HU+)**Q(MU)-P(KU)
L 4 I0/2/D0TPR/Pl(MU+)-P(MU>
L 6 ID/2/D0TPR/Q2(HU+)— Q(MU)
L 0 ID/2/DnTPR/Q3(MU+) «Q(MU)-P (HID
LlO ID Kl(HU+)-P(MU)
LID AL K2 (i1U +) Q (MU)
LlO AL K3(HU + )»QU1U)-P(MU)

HPRINT VV1/VG1/PP1 
*NCXT

SYMBOLS 1 * 1 /  ALFA/ 01/ 
I1T12/ IXT22/ 
I3T22/ I4T11/  
I5T22/ I6T11/
17T22/ X0T11/ 
11011/ 11012/ 
11211/ 11212/ 
1 1 4 1 1 /  1 14 12 /  
KK.

02/ 010/ D1PQ/ 02tl/ 
I2T11/  I2T12/ I2T21/ 
I4T12/ I4T21/ I4T22/ 
I6T12/ 1 6T21/ I6T22/ 
I8T12/ I3T21/ IST22/ 
11021 / 11022 / 11111/ 
1 1 2 2 1 /  1 1222/  1 1 3 1 1 /  
1 14 2 1/  11422/ 1 1 5 1 1 /

! ) 2 ? 0 /  w ,  v i ,  1 ,  K ,  l l T i l ,  
I2 T2 2 /  T3T1I t  I3T12/
I 5 T1 1  / If>T12/ I5T21/ 
m i ? /  I7T12/ I7T21/
I ? T11/  IOT12/ I9T22/ 
1 1 1 1 2 /  n.3?i/  1 1 122/  
1 1 3 1 2 /  1 1 3 2 1 /  11322/
I I 12/ 1 1 5 7 1 /  11522/

INDICES MlJ*Z/ NU*Z/ A « Z / B * Z /  C*Z/ L*7-/ K A * Z /  1.1*7/ L2=Z/ L3*7./
L4*Z/ Lf> = Z/ L6*Z/ L7*Z/ L3 = Z/ L9*Z/ nn*7/ $ W ,  A4»Z/ BB*Z/ 
CC*Z/ A A W /  AA2-Z/ AA3"Z/ A1»Z/ A2*7/ A3«Z/ 31-Z/ B2*Z/ 
P3*Z/ J/ BB1*Z/ 332*Z/ BB3=Z/ LA=Z/ S 1  = Z/ S2*Z/ 53*Z/ S 4 » Z .

VECTORS 01/ 02/ 03/ P/ 9/ Kl/ K2/ K3.

FUNCTIONS D/ EPF°I/ G*I / 01/ G5- 1/ G6»C/ G7/ UG*C/ IIPG, DD-U/ D8/
DT/, DS *0/ DX/ DK/ DP/ D F * U / GU/ Pt>/ PI.

EXPR. *0/' *0/ B 0/ *0/ *0/ *0/ “ 0/ V E R T 3 / VV1./ W?/ VG1/ VG2/
PP1/ PP2/ LOOP/ GHOST/ LOOP/ GHOST/ VV3/ W4, VG3/ VG4/
PP3/ PP4/ GG*3/ V»2.

RUNNING TIME (SEC) 1* 13 USED MAXIMUM
TERMS IN OUTPUT 112
GENERATED TERMS 153 III PUT SPACE 460 2000
EQUAL TERMS 26 OUTPUT SPACE 79 6 4 740
CANCELLATIONS 15 NP. OF EXPP. 4? 260
RECORDS WRITTEN 23 IP. REGISTE0 78 500
MULTIPLICATIONS 903 FUNCT* REG. PI 7 50

Z VV ?.*» VERT3* D ( A! / A A1 ) * D ( R JL / B 3 ! ) *0 ( A ?. / A A 2 ) ■* 0 ( 8 2 / B 32 )
*D(A3/AA3)*D(B3/R33)

Z V G 2 » V (AA1/301/A A ?. / A A 3)
Z P P P. * 1 * / 2«^ { (0 (A 3 / \ A 3 ) * iM 3.3 > 3 3 3)

+n(*j/ :o,3)*:>(AA3/B-t) 
,n :> A; w A U 3 ) ft U LA A A ,ii 13 )
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+ n (  a s ,  a !• 3 ) ( a a 3 , r :».)
~ D 2 * 0 ( a 3 ,  3 3 )  a d  ( a a 3 ,  is3 3 1  ) * R 1  p o

+ 0 i*  ( 2 * R ( A3, B 3 ) * B  ( A A 3 ) * ̂  3 ? 3 5 
+ 2 * D ( A A 3 /  3 0 3  ) * Q 3  ( A 3 ) * 9 3  < 3 3 )

-0 (a3,AA3)*Q3(R3)*03(883)
-[)(A3>3R3)*Q3(AA1)*03(03) 
-D(AA3,B3)*C13(A3) + Q3(B3?>
-DC 03,003)*03(A3)*03(AA3)>*D2PQ) 

L 3 ID P I(MU+)«—P CMU)
L 3 AL Q2(MU+)"0(MU)
L 3 AL P3 (HIJ+) *P CMU )—P (MU)
L 4 ID,2,Df)TPf>.,<U(MU+)B-P(mj)
L 6 ID,2,D0TPR,Q2(MU+)BQ(MU>
L 6 ID#2/DDTPR>fl3(rtU+)»P(rtU)-Q(ttU)
L10 ID K.1(MU*)*-P(HM)
L10 AL l<2(MU+)*P(MU)-0(f,U)
L10 AL K3(MU*)3 O(MU)

MPRIHT VV2/VG2/PP2 
*NEXT

SYMBOLS

INDICES

J - I ,  ALFA/ 01/ 02/ 010/ D1PQ/ 020/ 
IIT12/ IIT22/ I2T11/  I2T12* I2T21# 
I3T22/ I4 T11 ,
I5T22/ I6T11/
I7T22/ I8T11/
11011/ 11012/
11211/ 11212/
11411/ IIA12/
KK.

I4T12, I AT21/ IAT22/ 
I6T12/ I6TZ1/ I6T22/ 
I0T12/ I8T21, I3T22,  
11021 /  11022/ I I i l l /  
1 1 2 2 1 /  1 1222/  1 1 3 1 1 /  
1 1 4 2 1 /  11422/ 1 1 5 1 1 /

n r> n  f w , HI/ Z / K > 1 1 T1 1 / 
I2T22/ I ? T l i / I3T12/
I 5T1 1  / I5T12,  15T21/
1 7 T11/  I7T12/ I7T21/  
jot ’ 1 / T'?T12/ I9T22/ 
1 1 1 1 2 /  ITJ 71/  1 1 12 2 /  
1.1^12/ T1371/  11322/  
Il 'H?/ I*. - 7 1 /  11522/

MU»Z,
LA«Z/
CC-Zz
B3-Z/

HU“ Z/ A*»Z/ fl»Z, C"Z, L*«Z, KA-Z/ 1.1*7/ L7*Z/ L3*Z/ 
(.5*7, L6bZ/ L7bZ, U3-Z/ L9»Z, R0-.7/ 5T*-7/ AABZ, 3 W /  
A A W / AA2«Z/ AA3-Z/ Al-Z/ A?«Z» A3»Z» 3 1*Z, B2*Z,
J ,  BB1-Z/ BB2»Z/ R33=Z, LA*Z, Sl-7/  S2-Z/ S3»Z/ S4*Z.

VECTORS 01,  QH, 0 3 , p, 0/ Kl, K2/ K3.

FUNCTIONS D/ EPF-I, G»I/ 01/ 05*1/ 06*0/ 07/ UG*C, URG, DD"U/ 03/
DT/ DSBU/ DX/ OK/ DP/ DF»U/ GU/ Pi'/ PU

EXPR. *0/ *0/ *0/ *0/ 30/ *0/ *0/ VERT3, W b  VV?/ VG1/ VG2/
PP1/ PP2/ LOOP/ GHOST/ LOOP/ GHOST/ VV3, VV4/ VG3/ VGA/ 
PP3/ PPA/ GG»3/ VB2.

RUNNING TIME (SEGi 2.45
TERMS IN OUTPUT , 132
GENERATED TERMS * 164
EQUAL TERMS 2ii
CANCELLATIONS 12
RECORDS WRITTEN 30
MULTIPLICATIONS 0 71

USFO MAXIMUM

INPUT SPACE 463 2000
OUTPUT SPACE R 55 A 740
HR. OF EXPR. 45 260
ID. REGISTER 23 500
FUNCT. REG. 19 750

SYMBOLS 1 - 1 /  ALFA/ Dl. 
IIT12/ I 1 T 22/ 
I3T22/ IAT11/  
I5T22/ I6T11/  
I7T22/ I8T11/  
11011/ 11012/ 
11211/ 11212/ 
1 1 4 1 1 /  1 1412/  
KK.

D2/ 010/ D1PQ/ 020/ D2P0/ W, HI/ Z, K/ I1T11/
I2T11/  
I4T12/ 
I6T12/ 
I8T12/ 
11021/ 11221/  

11421/

I2T12/ I2T2A, I2T22/ T3T11/ I3T12/  
1 4 T21 / I4T22/ I5TU/ T5T12/ I5T21,  
I6T2I, I6T22, I7T11/ J7T12/ I7T21/ 
I8T21/ I0T22/ XOTlI t  J0T12,  I9T22/ 
11022/  11111/  11112/ I U 2 1 /  11122/  
11222 /  1 1 3 1 1 /  T1312/  1 13?  1/ 1 1322/  
11422/ 1 1 1 1 1 /  TV-12/ H ' ;?1/ 1 15 2 2 ,

INDICES MIJ-Z, NU-Z, A-Z/ B-Z/ C«Z/ L-Z/ KA*Z/ L1B7/ l.?*Z/ L3*Z,

■l—i. — rr. in-7 i n - t> . I>n,7. rr.T._LXjh.7 ._nn
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VECTORS

\ t ^ a i t L5»Z/ L 6 3 Z / L 7 3 Z / L0«*Z/ L9*Z/ RO-Zz ST*7/ AA*Z/ QR*Z# 
COZ, AA1-Z, AA2-Z/ AA3«Z, A W *  A2«Z, A3-Z, 31«Z,  B2»Z, 
B3»Z* BB1-Z/ BB2-Z, BB3-Z, LA3Z, SX3Z, S2»Z, S3»Z, S4«=Z.

FUNCTIONS

EXPR.

SYMBOLS

INDICES

VECTORS

Ql* 02/ 03/ P, ‘-1/ Ki, K2, K3.

0/ EPF«I/ G"I / GI/ '.35-1/ G6-C, G7, U0»C, URG, DD-U, 08/
DT/ DS*U/ OX/ Dl</ DP/ DF-U, GU, P.U, PI.

«0/ *0/ *0/ -0/ “ 0/ -0/ =0/ VERT3, VVl/ VV2, VG1/ VG2,
PPlz PP2/ LOOP/ GHOST/ LOOP/ GHOST/ V'/3* VVA, VG3, VGA/
PP3/ PP4, GG-3/ V =2•

H R
Z LOnP-VVl*PPl
7. GH0ST"VG1*D(A2,AA3)+D(A3,AA2)*nin*m »0*VG2 
HPRIMT LOOP/GHOST 
*NEXT ’

I«I/ ALFA/ n.l/ f»2, !U0, D1P0, 020/ D2 ° 0/ V, VI, 7/ K/ IXTil,  
UT12/ I1T22/ I2T11/  I2T12/ I2T2.1/ I2T22, I 3 T 1 1 ,  I3TX2/
I3T22/ I4T1I/ I4T12, I4T21, I4T22, W U ,  TBT1?., I3T21,
I5T22, I6T11/ I6T12/ I6T21, I6T22, 171X1/ T7TX2, I7T21,
T7T2Z/ I8T11/  1OT12/ I0T2X/ I8T22, W l l ,  I9T12,  I9T 22/
1 1 0 1 1 ,  110X2/ 11021 /  11022/ 1 1 1 1 1 /  1 1 1 1 2 /  1 1 1 2 1 /  1 1 122/
1 1 2 1 1 /  1 1 2 1 2 /  1 1 2 2 1 /  11222/ 1 1 3 1 1 /  1 1312 /  71321/  11322/
1 1 4 1 1 /  1 14 12/  1 14 2 1/  11422/ 1 1 5 1 1 /  71 1 12/  1 1 5 2 1 ,  11522/
KK.

MU-Z/ HU-Z/ A-Z/ B-Z/ C«7./ L«Z, KA«7, 1 1*7/  L7*Z, L3»Z/
L4-Z/ L5*7./ L6-Z/ L7-Z/ l.Q»Z, L9«Z, RO"Z/ S J> Z / AA*Z/ BB*Z, 
CC»Z/ AAl-Z, AA-2-Z/ AA3-Z/ A1°Z/ A2°Z/ A3*Z, 3 1*Z/ B2*Z, 
B3-Z/ J/ BB1-Z/ BEJ2-Z/ BB3«Z/ LA»Z/ 51*7/ S23 7, S3»Z, S4**Z.

01/ Q2/ Q3/ P/ 0/ Kl/ K2, K3.

FUNCTIONS D/ EPF3I/ G=*I / GI/ G W ,  G6-C/ G7/ UG«C, Hno, DO-U, 03/ 
DT/ DS“ U/ DX/ Dl</ DP/ DF = U/ GU/ PO, PI.

gXPR* -0/ *0/ -0/ -0/ -0/ -0/ -0/ VERT3, VVl/ VV2, VG1/ VG2/
PP1 / PP2/ LOOP/ GHOST/ LOOP, GHOST/ vy?, VV4, VG3, VG4, 
PP3, PP4, GGa3/ Va2»

RUNNING TIME (SEC,) 5 ,7 7  
TERMS IN OUTPUT 313  
GENERATED TERMS 917 
EQUAL TERMS 500 
CANCELLATIONS 9U 
RECORDS WRITTEN 37 
MULTIPLICATIONS 5504

HSFD MAXIMUM

INPUT SPACE 349 2000
OUTPUT SPACE 2437 4740
HR. OF EXPR. 3 5 260
ID. REGISTER 1 500
PUNCT. REG. 4R 750

SYMBOLS I»I ,  ALFA/ Dl, D2, 01Q, D1PQ, D2Q/ 02.90, 
I1T12/ I1T22/ I2TI1/ I2T12/ I2T21, I2T22, 
I3T22, I4T11/  I4T12, I4T21/ I4T22, m i l ,  
1 5 1 2 . 2 1 I6T11/  I6T.L2/ IoT21/ 1 6T22, m i l ,  
I7T22/ I0T11/  I0T12/ I0T21/ 18T22, P T l b  
noil/ 11012/ 11021/ 11022/ IiiU, 11112/ 
1 1 2 1 1 /  1 1 2 1 2 /  1 1 2 2 1 /  1 1222/ 1 1 3 1 1 /  13.312/ 
71411/  1 14 12 /  21421/  11422/ 1 1 5 1 1 /  11512#  
KK.

Wz VI,
m u ,  
m i  2/ 
T7T12,
TOT12,
11121/
7 1 3 2 1 /
T 1 5 2 1 ,

Z/ K, I IT 11/  
13 T12 / 
I5T21,  
I7T21/  
I9T22, 
111 22 / 
11322/  
11522/

INDICES MU-Z, IIU-7./ A3Z, B-Z/ C«Z, L-7., KA*Z, Ll-Z/ L2»Z/ L3«Z,
L4»Z, L5-Z/ L6»Z/ L7-Z/ LO-Z, L9«Z, P"l»7, 51*7/  AA»Z, 33*Z,  
COZ/ AA1-Z/ AA2-2/ AA3-7/ Al-Z/ 12*7/ A3«7> 31»Z/ D2»Z/
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VECTORS

FUNCTIONS

EXPR.

SYMBOLS

INDICES

03 »Z/ J / OBi-Z/ B32-Z/ B33-Z/ LA-7./ = 52-7/ 53-Z/ S4-Z.

01/ 02/ 03/ P/ 0/ IU/ K2/ K3.

0/ EPF**!/ G*I/ GI / <55-1/ G6-C/ 07/ 'K.->r/ UBG/ DD-U/ OB/
DT/ DS “1.1/ OX/ OK/ DP/ DF-U/ 00/ Pc., PI.

■  0/ *0/ “ 0/ “ 0/ «0/ -0/ »0/ VFP.T3/ VVi, W2/ VGl/ VG2/
PP1/ PP2/ LOOP/ GHOST/ LuOP/ GHOST/ W3/ VV4> VG3/ VGA/
PP3/ PP4/ GG-3/ V=*2.

M f>
Z L0nP-LiJUP*PP2 
HPRIMT LOOP 
*HEXT

I«I/ ALFA/ 01/ 02/ 1)10/ P.LPQ/ 020/ 
I1T1?/  I IT 22/ I2T.11/ I2TJL2/ I2T21/ 
I3T22/ IAT11/  I4T12/ I4T21/ I4T22/ 
I5T22/ I6T11/ I6T12/ I6T21/ I6T22/ 
I7T22/ I8T11/ 1 15 T12 / 18 1 2 1 /  I8T22/ 
11011/ 11012/ 11021/ 11022/ 11111/ 
1 1 2 1 1 /  1 1 2 1 2 /  1 1 2 2 1 /  11222/ 1 1 3 1 1 /  
I 14 1 1 /  1 14 12 /  1 1 4 2 1 /  11422/ 1 1 3 1 1 /  
KK.

D p  r>r|,  W/ M l /  Z /  K /  I  I T  1 1 /  
T ? r r ? ,  T?.T1 1/ I 3T12/ 
T B T 1 1 /  I 5 T 1 2 /  I  5 T 2 1 /  
I 7 T T ) /  T 7 T 1 2 /  I 7 T 2 1 /  
T O T U ,  1 1 T  l  2 / 1 9 T 2 2 /
im?, m?i/ IU22/
T i l l ? ' /  7 1 3 2 1 /  1 1 3 2 2 /  
1 1 5 ] ?/  1 3 3 2 1 /  1 1 3 2 2 /

MIJ-Z/ J1U-Z/ A«Z/ B- 7. / C * Z/ L»Z/ KA-Z/ Ll-7./ L?.«Z/ L3-Z/ 
L4»Z/ L5“ Z/ L6-Z/ L7-Z/ LO-Z/ L9-Z/ fn-7.» ST-7/ AA-Z/ OR-7, 
CC-Z/ AA1-Z/ AA2-Z/ AA3-Z/ A1»Z/ A2-Z/ A3-Z/ 31 -Z/ 82-Z/ 
B3»Z/ J/ B01=Z/ i)B2aZ/ BD3-Z/ LA-Z/ G.'. = Z/ S2-Z/ S3-Z/ S4-Z.

VECTORS

FUNCTIONS

01/ 02/ 03/ P/ 0/ I'.i/ K2/ K3*

D /  F . P F - I /  G*I/ 01/ OS'*!/ G6-C/ G7/ UG-C/ HOG/ D O » U /  O B ,  
D T /  D S - U /  D X /  D K /  D P /  D F - U /  G U /  P O /  P i .

EXPR. -0/ - 0/ “ 0 / - 0/ - 0 / - 0 / =0/ VERT3/ VVl , V ' I Z >  VGl/ VG2/
PP1/ PP2/ LOOP/ GHOST/ LOOP/ GHOST/ '7 V 3/ V V4 / VG3/ VG4/
PP3/ PP4/ GG-3/ V-2.

RUNNING TIME (SEC) 39.65 HS~ n MAXIMUM
TERMS IN OUTPUT 4902
GENERATED TERMS 70 37 INPUT SPACE .341 2000
EQUAL TERMS 2430 OUTPUT SPACF 4730 4 740
CANCELLATIONS ’ 437 HR. OF EXPR. 36 260
RECORDS WRITTEN/ 1 1 3 in. REGISTER 1 500
MULTIPLICATIONS 47143 FUHCT. REG. no 750

SYMBOLS 1 - 1 / ALFA/ Dl/ 1D2 / 0 1 0 / P1PQ/ 020/ n?_t>n, 1// wi / Z/ K/ 1 :
I.IT 12/ I 1T 22/ I2T11/  X2T12/ I2T21/ I2T22/ T3T11/ I3T12/ 
I3T22/ I 4Til/  I4T12/ I4T2I/ I4T22/ I5T11/  T5T12/ I5T21/  
T3T22/ I6T11/ I6T12/ I6T21/ I6T22/ I7T11/  m i  2/ I7T21/ 
I7T22/ I8T11/ 10T12/ I0T2L/ I0T22/ m i l /  m i 2 /  I9T22/ 
1 1 0 1 1 /  1 1012/  1 1021/  11G 22/ 1 1 1 1 1 /  1 1 1 1 7 /  1 1 1 2 1 /  1 1 122/  
1 1 2 1 1 /  1 1 2 12 /  1 1 2 2 1 /  11222 /  1 1 3 ] 1 /  1 13 12 /  1 1 3 2 1 /  11322/  
1 1 4 1 1 /  1 14 12 /  1 14 2 1/  11422/ 1 1 5 1 1 /  1 1312/  U M 1 ,  11522/  
KK.

INDICES MU»Z/ HU-Z/ A»Z/ B«Z/ C*Z/ L-Z/ KA-Z/ Ll-7/  L2-Z/ L3-Z/
L4-Z/ 13-Z/ L6-Z/ L7-Z/ 1.8-Z/ L9-Z/ 0.3-7./ ST-7/ AA-Z/ BB-Z> 
CC-Z/ AA1-Z/ AA2-Z/ AA3-Z/ Ai-Z./ A7.-7* A3-7.» 31-Z/  B2-Z/ 
B3-Z/ J/ BB1-Z/ BB2-Z/ BB3-Z/ LA-Z/ S7.-Z/ S2* Z ,  S3-Z/ S4-7..

VECTORS 01/ 02/ 03/ P/ 0/ Kl/ K2/ K3.

C E N T R O  DI  C A L C O L O  D E L L ’ U N I V E R S I T A  D I  T R I E S T E



FUNCTIONS D/ CPF-I/ 0-1/ GI/ G5-I/ G6-C/ G7/ UG-C / IIBG, DD-U/ DD/
DT/ DS-U/ DX/ DK/ DP/ DF-U/ GU/ PO/ PI.

EXPR. . -0/ “ 0/ «0/ -0/ -0/ -0/ -0/ VERT3/ W l ,  VV2/ V GI/ VG 2/
PP1/ PP2/ LOOP/ GHOST/ LOOP/ GHOST/ VV3/ VVA/ VG 3/ VGA/
PP3/ PP4/ GG°3/ V-2.

RUNNING TIME (S EC) 47.29 us^n MAXIMUM
TERMS IN OUTPUT 1675
GENERATED TERMS 70 57 INPUT SPACE 34 1 2000
EQUAL TERMS 5X34 OUTPUT SPACE 61 *5 A 7126
CANCELLATIONS 1040 NR, OF LXPR. 7 6 260
RECORDS WRITTEN 143 ID. REGISTER 1 500
MULTIPLICATIONS 47143 FUNCT. REG, so 750

H R
1  L0np»L0UP*VV2 
HPRINT LOOP
DEL ETC VV1/VV2/VG1/VG2/PP1/PP2 
+0EGIN

SYMBOLS 1 - 1 /  ALFA/ 01/ 02/ 010/ D1PQ/ 020/ 02^0, W/ Wl# I t  K/ I 1T11 /
I1T12/ I1T22/ I2T11/  I2T12/ I2T21/  I2T22/ T3T1.1/ I3T12/
I3T22/ I4T11/ I4T12/ I4T21/ I4T2 2/ I5T11/ I 5 U 2 ,  I5T21,
I5T22/ I6T11/ I6T12/ I6T21/ 16T22/ I7T11/ ITT12/ I7T2.1/
I7T22/ I8T11/  I0T12/ I8T21/ I8T22/ I9T11/ T9T12/ I9T22/
1 1 0 1 1 /  1 1 0 1 2 /  1 1 0 2 1 /  11022/ 1 1 1 1 1 /  I 1 U ? /  1 1 1 2 1 /  1 1 12 2 /
1 1 2 1 1 /  1 1 2 1 2 /  1 1 2 2 1 /  11222 /  1 1 3 1 1 /  1.1312/ 1 1 3 2 1 /  1 1322/
1 1 4 1 1 /  1 1 4 1 2 /  1 1 4 2 1 /  1 1422/  1 1 5 1 1 /  1 1 5 1 2 /  7152 1/  1 1522/
KK.

INDICES MU-Z/
L4-Z/
CC«Z/
B3»Z/

HU-Z/ A»Z/ 0-Z/ C«Z/ L-Z/ KA-7/ Ll-Z/ L2-7./ L3-Z,  
L W /  L6°Z/ L7-Z/ L8»Z/ L9»Z/ PH*«Z/ S W /  AA«Z/ BB*Z/ 
AA1-Z/ AA2-Z/ AA3-Z/ A1»Z/ A2-Z/ A3-Z/ Bl-Z/ B?.-Z/
J/ 0B1-Z/ BB2-Z/ BB3-Z/ LA-Z/ 5 1 S2- 7/  S3-Z/ S4-Z.

VECTORS 01/ Q2/ 03/ P/ 0/ Kl/ K2/ K3.

FUNCTIONS 0/ EPF-I/ G«I/ GI/ G5«I/ G6 = C/ G7/ LIG-C/ ,,nG' 0,,“ U'  08/ 
OT/ DS°U/ DX/ OK/ DP/ OF-U/ GU/ PO/ PI*

EXPR. *0/ *0/ *0/ -0/ -0/ “ 0/ -0/ VERT3/ VV1/ VV*./ 
PPlz PP2/ LOOP/ GHOST/ L.O;OP/ GHOST/ W3> VV»/ 
PP3/ PP4/ GGa 3/ V»2.

V G1/ 
VG3/

VG2/
VG4/

RUNNING TIME (SEC) 7 4 . 1 5
TERMS IN OUTPUT 690
GENERATED TERMS 0192
EQUAL TERMS 66810
CANCELLATIONS 814
RECORDS WRITTEN 156
MULTIPLICATIONS 49153

USED MAXIMUM

INPUT SPACE 
OUTPUT SPACE 
NR. OF EXPR. 
ID. REGISTER 
FUNCT. REG.

340 2000
377? A7A0

37 260
1 500

A 9 750

RUNNING TIME (SEC) 
TERMS IN OUTPUT 
GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

99.42
4705

16384 INPUT SPACE
10592 OUTPUT SPACE

1007 NR. OF EXPR.
212 . ID. REGISTER

98305 FUNCT. REG.

US FD MAXIMUM

340 2000
4740 4740

37 260
1 500

49 750
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R U N N I N G  T I N E  ( S E C ) 1  2  5 »  8 5 U S E D M A X I M U M
T E R M S  I N  O U T P U T 9 4 7 4
G E N E R A T E D  T E R M S 2 4 5 7 6 I N P U T S P A C  1: 3 4  0 2 0 0 0
E Q U A L  T E R M S 1 3 9 7 1 O U T P U T S P A C E 4 7 4 9 4 7 4 0
C A N C E L L A T I O N S 1 1 3 1 N f ' .  o r E X P R , 3 ^ 2 6 0
R E C O R D S  W R I T T E N 2 8 0 I D .  R E G I S  T  F  D 1 3 0 0
M U L T I P L I C A T I O N S 1 4 7 4 5 7 F U N C T . R E G . 4 0 7 5 0

R U N N I N G  T I M E  ( S E C ) 1 3 1 . 5 0 I ! S C D M A X I M U M
T E R M S  I N  O U T P U T 1 5 6 6 9
G E N E R A T E D  T E R M S 3 2 7 6 0 I N P U T  S P A C E 3 4 0 2 0 0 0
E Q U A L  T E R M S 1 3 7 4 1 O U T P U T  S P A C E 4 7 4 0 4 7  4 0
C A N C E L L A T I O N S 1 1 5 0 N R .  O F  F . X P R . 3 7 2 6 0
R E C O R D S  W R I T T E N 3 7 2 I D .  R E G I S T E R 5 0 0
M U L t l P L I C A T I Q M S 1 9 6 6 0 9 F U N C T .  R E G . 4 9 7 5 0

R U N N I N G  T I M E  ( S E C ) 1 7 7 . 0 4 U S E D M A X I M U M
T E R M S  I N  O U T P U T 2 1 2 2 3
G E N E R A T E D  T E R M S 4 0 9 O 0 I N P U T  S P A C E 3 4  0 2 - J 0 0
E Q U A L  T E R M S 1 0 5 4 7 O U T P U T S P A C E 4 7 ^ 0 4 7 4 0
C A N C E L L A T I O N S 1 1 9 0 N R .  O F E X P R . 3 7 2 6 0
R E C O R D S  W R I T T E N 4 4 6 I D .  R E G I  S T E P 1 5 0 0
M U L T I P L I C A T I O N S 2 4 5 7 6 1 F H H C T . R E G . 4 9 7  5 0

R U N N I N G  T I M E  ( S E C ) 2 0 3 . 4 6 U S E D M A X I M U M
T E R M S  I N  O U T P U T 2 7 6 6 0
G E N E R A T E D  T E R M S 4 9 1 5 2 . I N P U T  S P A C E 3 4 0 2 0 . 6 0
E Q U A L  T E R M S 2 0 2 6 4 O U T P U T  S P A C E 4 7 4  0 4 7 4 0
C A N C E L L A T I O N S 1 2 2 0 N R .  O F  E X P R . 3 7 2 6 0
R E C O R D S  W R I T T E N 5 4 0 I D .  R E G I S T E R 1 5 0 0
M U L T I P L I C A T I O N S 2 9 4 9 1 3 F U N C T ,  R E G . 4 0 7 5 0

R U N N I N G  T I M E  ( S E C ) 2 2 9 , 9 3 U S E D M A X I M U M
T E R M S  I N  O U T P U T 3 4 7 6 9
G E N E R A T E D  T E R M S 5 7 3 4 4 I N P U T  S P A C E 3 4 9 2 0 0 0
E Q U A L  T E R M S 2 1 3 2 9 O U T P U T  S P A C E 4 7 4 0 4 7 4 0
C A N C E L L A T I O N S 1 2 4 6 N R .  O F  E X P R . 3 7 2 6 0
R E C O R D S  W R I T T E N 6 4 2 I D .  R E G I S T E R 1 5 0 0
M U L T I P L I C A T I O N S  , 3 4 4 3 6 5 F U N C T .  R E G . 4 9 7 5 0

R U N N I N G  T I M E  ( S E C ) 2 5 5 . 3 1 U S E R M A X I M U M
T E R M S  I N  O U T P U T 4 1 5  7 0
G E N E R A T E D  T E R M S 6 5 5 3  6 I N P U T  S P A C E 3 4 0 2 0 0 0
E Q U A L  T E R M S 2 2 6 9 3 O U T P U T  S P A C E 4 7 4 0 4 7 4 0
C A N C E L L A T I O N S 1 2 6 5 N R .  O F  E X P R . 3 7 2 6 0
R E C O R D S  W R I T T E N 7 4 0 I D .  R E G I S T E R 1 5 J O
M U L T I P L I C A T I O N S 3 9 3 2 1 7 F U N C T ,  R E G . 4 . 9 7 5 0

R U N N I N G  T I M E  ( S E C ) 2 8 0 . 4 5 U S E D M A X I M U M
T E R M S  I N  O U T P U T 4 7 6 0 6
G E N E R A T E D  T E R M S 7 3 7 2 0 I N P U T  S P A C E 3 4 f t 2 0 0 0
E Q U A L  T E R M S 2 4 8 3 6 O U T P U T  S P A C E 4 7 4 0 4 7 4 0
C A N C E L L A T I O N S 1 2 8 6 N F : .  O F  E X P R . 3 7 2 6 0
R E C O R D S  W R I T T E N  ■ 0 2 5 I D ,  R E G I S T E R 5 0 0
M U L T I P L I C A T I O N S 4 4 2 3 6 9 F U N C T .  R E G . 4 9 7 5 G

R U N N I N G  T I M E  ( S E C ) 3 0 5 , 6 7 U S E D M A X I M U M

C E N T R O  DI  C A L C O L O  D E L L ’ U N 1 V E R S I T A  DI  T R I E S T E



TERMS IN OUTPUT .‘53942
GENERATED TERMS 81920 INPUT SPACE ?AO 2 000
EQUAL TERMS 26654 OUTPUT SPACE 4740 4740
CANCELLATIONS 1324 MR, OF EXPR. 37 260
RECORDS WRITTEN 91.5 ID. REGISTER 1 500
MULTIPLICATIONS 491521 RJNCT. RIG. 4 9 750

RUNNING TINE (SEC) 331.20 IJS'D MAXIMUM
TERMS IN OUTPUT 60970
GENERATED TERMS 90112 INPUT SPACE 3 40 2000
EQUAL TERMS 27795 OUTPUT SPACE 4740 4740
CANCELLATIONS 1347 HI?.. OF EXPR. 37 260
RECORDS WRITTEN 1015 ID. REGISTER 1 500
MULTIPLICATIONS 540673 FUNCT. RtG. 4 9 750

RUNNING TIME (SEC) 357.10 USED MAXIMUM
TERMS IN OUTPUT 
GENERATED TERMS

GOOD 4 
90304 INPUT SPACE 340 2 0 0 0

EQUAL TERHS 20050 OUTPUT SPACE 474 0 4 740
CANCELLATIONS 1362 NP. OF EXPR. 37 260
RECORDS WRITTEN 1 1 1 5 ID. REGISTER 1 500
MULTIPLICATIONS 509025 FUNCT. REG. 40 750

RUNNING TIME (SEC) 302.74 uSF.n MAXIMUM
TERMS IN OUTPUT 
GENERATED TERMS

75191
106496 INPUT SPACE 340 2 000

EQUAL TERMS 29924 OUTPUT SPACE 4740 4740
CANCELLATIONS 13 02. NR. OF EXPR. 37 260
RECORDS WRITTEN 1216 ID. REGISTER 1 5 00
MULTIPLICATIONS 630977 FUNCT. REG. 49 750

RUNNING TIME (SEC) 400,23 USED MAX]MUM
TERMS IN OUTPUT 
GENERATED TERMS

02507
114600 INPUT SPACE 340 2 u GO

EQUAL TERMS 30705 OUTPUT SPACE 4740 4740
CANCELLATIONS 2396 NR. OR EXPR. 37 260
RECORDS WRITTEN 1320 ID. REGISTER 1 500
MULTIPLICATIONS 600129 FUNCT. RIG. 4 9 750

' 1

RUNNING TIME (SEC) 4 3 3 . 9 2 US^ n MAXIMUM
TERMS IN OUTPUT ' 3 9 4 1 2
GENERATED TERMS 1 2 2 3 1 3 0 I N P U T  S P A C E 3 4 0 2 0 0 0
EQUAL TERMS 3 2 0 6 6 O U T P U T  S P A C C 4 7 4 0 4 7 4 0
CANCELLATIONS 1 4 0 2 N R .  O F  E X P R . 37 2 6 0
RECORDS WRITTEN 1 4 1 0 I D ,  R E G I S T E R 1 5 0 0
MULTIPLICATIONS 7 3 7 2 8 1 F U N C T .  R E G . 4 9 7 5 0

RUNNING TIME (SEC) 459.32 U.SF9 MAXIMUM
TERMS IN OUTPUT 
GENERATED TERMS

96710
131072 INPUT SPACE 340 2000

EQUAL TERMS 3 2959 OUTPUT SPACF 47 4 0 4740
CANCELLATIONS 1403 IIP. OF EXPR. 37 260
RECORDS WRITTEN 1523 ID. REGISTER 1 !?O0
MULTIPLICATIONS 786433 FUNCT. REG. 4 ° 750

RUNNING TIME (SEC) 484.99 U$~n MAXIMUM
TERMS IN OUTPUT 103542

C E N T R O DI  C A L C O L O  D E L L ’ U N I V E R S I T A  D I  T R I E S T E



GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

RUNNING TIME (SEC) 
TERMS IN OUTPUT 
GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

RUNNING TIME (SEC) 
TERMS IN OUTPUT 
GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

RUNNING TIME (SEC) 
TERMS IN OUTPUT 
GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

RUNNING TIME (SEC) 
TERMS IN OUTPUT 
GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

SYMBOLS 1 - 1 /  Al 
I1T12/  
I3T22/ 
I5T22/ 
I7T22/ 
11011/  11211/ 
1 1 4 1 1 /  
KK.

'  j n j ; 6 4 I N P U T  S P A C E 34 0 2000
” 3 4 3 1 2 O U T P U T  S P A C E 4 7 4 0 4 7  40

1 4 1 0 NR. O F  E X P R * 3 7 2 6 0
1 6 2 1 I T .  R E G I S T E R 1 S o O

*?• .3 5 5 Jt .*5 F U M C T .  R E G . 40 7  50

5 1 , 0 .  59 u s ^ n M A X I M U M
1 1 1 0 2 6
1 4 7 4 3 6 I N P U T  S P A C E 34 0 2OC0

3 5 0 1 7 O U T P U T  S P A C E 4 7 4 0 4 7 4  0
1 4 1 3 H R .  OF-' f i ' XPP . 3 7 2 6 0
1 7 2 7 I D .  R E G I S T E R 1 5 SO

0 0 4 7 3 7 F U N C T .  R E G . 40 7  50

5 3 6 . 4 3 u s p n M A X I M U M
1 1 3 7 4 3
1 5 5 6 4 0 I F 1 P U T  S P A C E 34 z 2 0 0 0

3 5 4 9 1 O U T P U T  S P A C E 4 7 4 9 4 7 4 0
1 4 1 4 N R .  O F  E X P R . 3 7 2 69
j . 0 3 7 ID. R E G I 5 T E 0 1 5 00

9 3 3 8 3 9 F U N C T .  F U G . 4 0 7  50

5 6 2 . 0 4 U S E D M A X I M U M
3 , 2 3 3 9 7
1 6 3 8 4 0 I N P U T  S P A C E 3 4? 2 0 0 0

3 7 0 1 1 O U T P U T  S P A C E 4740 4 7  40
. 1 4 3 2 H P .  O F  E X P R • 3 7 2 6 0

1 9 3 2 I D .  R E G I S T E R i 500
9 8 3 0 4 1 F U N C T .  R E G . 40 7 5 0

5 6 3 . 0 1 U S E D M A X I M U M
1 2 5 6 2 4
1 6 4 1 5 0 I N P U T  S P A C E 34 2 2 0 0 0

3 7 0 9 3 O U T P U T  3 P A C - 4 7 4  0 4 7 4 0
1 4 3 3 HR. OF EXPR. 3 7 2 6 0
1 9  36 I D .  R E G I S T E R 1 500

9 0 4 9 0 1 F U N C T .  P E G , 4 9 7 5 0

* /  0 1 /  0 2 / 1 ) 1 3 /  D i P Q /  D 2 0 /  D .?P 0 / Wz ' VI / Z /  K /  1 1
L T 2 2 /  I 2 T 1 1 , L Z T I Z ,  I 2 T 2 1 /  1 2 r 2 2 / I 3 T 1 1 / I 3 T 1 2 /

I4T11/  
I6T11,  
I8T11/  
11012/ 11212/ 

11412/

I4T12/ 
I6TJ.2/ 
I8T12/ 
11021/ 
11221/ 
1 14 21/

I4T21/
I6T2I/
I8T21/
1 1 0 2 2 /

1 1 2 2 2 /

11422/

I4T22/
I6T22/
I3T22/
11111/
1 1 3 1 1 /
1 1 5 1 1 /

T5T11/ 
I7 T11 ,  
I0T11/ 
111 1 2 /

I IT 12/ 
11^12/

T5T12/ 
T7T1.2 / 
I9T]2,
m ? i /
1 1321/
11521/

I5T21/  
I 7 T 21 / 
19T 2 2/ 
11 1 2 2 / 
11322/  
115 22/

INDICES

VECTORS

FUNCTIONS

EXPR,

MU®Z/ MU®Z/ A*!/ 3 ® Z/ C*2/ L»2/ !<A»7\t LI * 1 *  L2-Z/ L3»Z/ 
L4-Z/ L5-Z/ L6®Z/ U " Z t  L8**Z/ l.9*Zz F>1 = 7./ ST»7/ AA«Z/ BB*Z/ 
CC = Z/ AA1-Z/ AA2-Z/ AA3-Z/ Al*Z/ A?®.7/ AW./ * W /  B2»Z/ 
B3«Z/ .)/ BD1®Z/ 3D2-Z/ IJB3*Z/ LA«Z/ S1"Z/ $ W /  S3-Z/ S4*Z.

01/ 02/ 03/ P/ 0/ Kl/ KZ/ K3.

D / E P F  = 1 /  G « I  / G I /  G 3 * I /  G 6 « C .  G 7 ,  ! I G  = C /  U ^ G /  i > P ®U /  O B /
DT/ DS-II/ OX./ DK/ DP/ l)F«U/ GU> PC/ PI..

* 0 /  “ 0 /  ® 0 /  * 0 /  ® 0 /  " 0 /  « 0 /  V E R T 3 /  V ' / l /  V V 7 /  ' 7 G 1 /  V G 2 /

C E N T R O  DI C A L C O L O  D E L L '  U N I V E R S I T A  DI  T R I E S T E



BEGIN

SYMBOLS

INDICES

VECTORS
FUNCTIONS

EXPR •

022.41 SECONDS

NAMES L KIP/GHOST 
COMMON TTf..'/ TT1/TT2/TT3 
*FIX

1*1/ ALFA/ Dl. 
I1T12/ I1T22/ 
I3T22/ I4T11, 
1ST22, I6T11/ 
I7T22/ I0T11/ 
11011/ 11012/ 
11211, 11212/ 
11411/ 11412/ 
KK.

DlD2/ 
I2T11, 
I4T12/ 
I6T12, 
I0T12/ 
11021/ 11221, 
11421/

3, (HP 
I 2 T . 1 2 /  
I 4 T 2 1 ,  
I 6 T 2 1 /  
I B T 2 1 /  
1 1 0 2 2 / 
11222/  

1 1 4 2 2 /

m u * z ,  H U ­
L A  » Z /  L 5 «

It
It

A *2/ BaZ/ CaLt

0 1 ,  0 2 ,  Q 3 ,  P ,  0 /  K i ,  K 2 /  K 3 .

1/ 02 0/ n?°o, V/ Wl/
1 2 T 21 / I 2 T 2 2 / T3T1 1/
14T 22/ I5T11/ T5T12/
I 6 T 2 2 / T 7 T1 1 , T7T!2,
I0T22/ I o r i j.. TOT I 2/
11111/ 11112/ 11121/
1 1 3 1 1 / m i l /
1 1 5 1 1 / 1 1 5 1 2 / T 1 5 2 1 ,

.*Z/ KA- I t  1.1- 7/ L?»Z.
[/ L9°Z/ RT-7, S T » 7 / .
KW/ A2»Z, A3 «7/ 31*

L A B Z /
|

Sir-7/ S?-7 ,  :

>•

‘C, G7/ 'RG, no
r,u, P G t PI.

VERT 3/ a 0/ ” 0 » * •

I3T12,  
15 T 21 / 
I7T2I,  
rOT22/ 
1 1 1 2 2 / 
11322/  
11122/

aD/
=0/ Lnop/ GHOST/ LOOP, GIK?ST, VV3/ W4, vn?, VG4/ PP3/ 
PP4, GGa3/ Vs2/ TTO/ TTi, TT2, TT3.

I
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r*»
 r-

> t
 j

B E G I N 022.35 S E C O N D S

L  l  

L  2  
L  3

L  5

L  7

L 9

111

L 1 3

l LOOP“LOOP 
Z  G H O S T - G H O S T  
ID QDQ**3*D1Q“3 
AL 000**2*010*0 
AL QDQ*D10»0 
AL ODQ**4*D2Q=0 
AL QDQ**3*D29»0 
AL 000**2*020-0
I D  PDQ*QDQ*Q ( S I +  ) * D (  S  2+ ) + > 3  < S  3 +  ) + 0  ( S  4  +  )
*P2<3*D1P9»(D(SI#S2)*D(S3, S4)+D(Si/54)*D(52, S3)+D(S2,S4)*D(Si/S3 ) )
*11911

+ ( D ( S l j S f ’ ) * P ( S 3 ) * P ( S 4 ) + D { S 2 / S 3 ) * P ( S l ) * P ( S 4 ) + D ( S 2 , S 4 ) * P ( S l ) + P ( s 3 ) +  
P { S l / S 3 > * P { S 2 ) * P ( S 4 > + D ( S l f  S 4 > * P < S 2 ) * ' *  ( S 3 ) + D ( S 3 , $ 4 ) * P ( S i  > + P ( S 2 )  )

+P(51)*P{S2)*P(53)*P(54)*11211ID pDQ*QDQ*0(SI+)*0(S2+)*0(S3+)*OtS4+)
*D2Q*D2PQ

* ( D ( 3 1 , S 2 ) * D ( S 3 , S 4 ) + D ( S i j S 4  ) * D ( 5 2 / S 3 ) + D ( S 2 / S 4 ) * D ( S 1 , S 3  ) >

+  ( D ( $ 1 , 5 2 ) * P ( 5 3 ) * P ( S 4 ) + D ( S 2 ,  S 3 ) * P ( 5 1 .  ) * p ( S 4 ) + D ( S 2 , S 4 ) * P ( 5 i ) + p { S 3 ) 4 .

D  { 5 1 ,  S 3  )  * P  ( S 2  ) * P  ( S 4 )  +  0  ( 3 1 ,  S 4 )  * P  ( S 2 )  * °  ( S 3  )  +  D ( S 3 ,  S 4  ) * P  (  5  i  ) +  P  ( $ 2 )  ) 

*11112
+ P ( S 1 ) * P { 5 2 > * P ( S 3 ) * P < 5 4 )
* 1 1 2 1 2

I D  P D Q * * 2 * 0  ( 5 1 + )  * 0  { S 2 + ) * 0  ( S 3 +  ) * 0  ( 54 + )
* 0 i Q * D 2 P Q

a ( D ( S l / S 2 ) * D ( S 3 / S 4 ) + D { 5 i / S 4 ) * D ( S 2 / S 3 ) + n { S 2 / S 4 ) * D ( S l / S 3 )  )
* 1 1 3 1 1

+  ( D  ( 5 1 , 5 2  ) * P  ( S 3  ) * P  ( 5 4  ) +  D { 5 2 /  S 3 )  * P  ( S I  > $ 4  ) +  D ( S 2 , 3  4  ) +  P  ( S  J . ) +  P  ( S  3 )  +
D ( S i , S 3 ) * P ( S 2 ) * P ( S 4 }  + 0 ( S I , 5 4 ) * P ( S 2 ) + D ( S 3 ) + D ( $ 3 ,  S 4  > +  P ( $ 1 ) * P ( S 2 ) l 

* 1 1 4 1 1
+ P ( 5 i ) * P ( S 2 ) * P ( 5 3 ) * P ( S 4 )
* 1 1 5 1 1

I D  P 0 n * * 2 * 0 ( 5 1 + ) * n ( S 2 + ) * 0 ( S 3 + > * ' M 5 4 + >

* D 1 Q * D 2 P Q
e ( D ( 5 1 / S 2 ) * D ( S 3 / S 4 ) + D ( S l / S 4 ) * D ( S 2 / S 3 ) + D ( S 2 / S 4 ) * D ( S L / S 3 )  )

* 1 1 3 1 2
+  ( D ( 3 1 > 5 ' > ) * D ( S 3 ) * P { S 4 ) + P ( S ? / 5  3 ) * P ( 5 ! ' .  ) * P ( S 4 ) + D { S 2 / S 4 ) * P ( S 1 ) + P ( 5 3 )  +  

D (  5 1 / 5 3  ) * P (  3 2  ) * r ' ( S 4 ) + ( M S l > S 4 ) * ° ( S 2 )  + P ( S 3  ) + D  ( S 3 ,  S 4  )  +  p  ( S I ) » P  ( S 2 ) ) 

* 1 1 4 1 2
+ P ( S I ) * P ( 5 2 ) * P ( 5 3 ) * P ( S 4 )
* 1 1 5 1 2

I D  P * D 0 * * 2 * Q  ( S  i + ) * 0  (  S 2 +  ) * 0  ( 3 3 +  > * 3  < S 4  +  )
* D 2 0 * D 1 P Q

*11321
+  ( D ( 5 l / S 2 } , ', P ( S 3 ) * P ( ^ 4 ) + D ( S 2 / S 3 ) * p ( S l ) ' , ! D ( S 4 } f D ( S 2 / S 4 ) * P ( S l ) * P ( S 3 )  +  

0 ( 5 1 , 5 3 ) * P ( 5 2 ) * P ( 5 4 ) +  D ( 5 1 / S 4 ) * P ( 5 2 ) +  ° ( S 3  I + D ( 5 3 /  5 4 } * P ( S i ) * P ( S 2 )  l 
* 1 1 4 2 1
+P(S1)*P($2)*P(S3)*?(S4)
*11521

I D  P D q * * 2 * Q ( S l + ) + Q ( S 2 + ) * < H S 3 + ) * 9 (  $ 4 + )

* D 2 0 * D 2 P Q
-  ( D  ( 5 1/ 52 )  * 0  ( S3, S4 )  +  D  ( S 1 /  S4 ) ( S 2  .• 5  3  } +  D  ( 5  2 ,  S  4 ) * D ( S 1 /  S 3 ) )

* 1 13 2 p
+  ( D ( S i / 5 2 ) * P ( S 3 ) * p ( 5 4 ) + 0 ( 5 2 , S 3 ) * p ( 5 1 ) * ° ( $ 4 ) * D ( 5 2 , S 4 ) * P ( 5 1  ) +  P ( S  3 M
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L15

L17

L19

L21

L23

SYMBOLS

INDICES

VECTORS

FUNCTIONS

EXPR.

C E N T R O

D ( S i , 5 3 ) * P ( S 2 ) * P ( 5 4 ) + D ( S l / S 4 ) * P ( S ? ) ' f c P ( S 3 ) + D ( S 3 , S A ) * P ( S l ) * P ( S Z )  ) 
* 1 1 4 2 2

+  P  ( S i )  * P  ( 5 2  ) * P  ( S 3  l * P  ( 5 4  )
* 1 1 5 2 2  /

I D  Q D  1 * Q ( S 1  + ) * 0 < 5 2 ♦ >  + 0 ( S 3 ♦ ) * 0  < S 4 + )
* D 2 Q * D 1 P 0

» ( D ( S 1 /  S 2 ) * D (  S 3 / S 4  ) + D ( S l / S 4 ) * D ( S 2 / S 3 ) * - D ( S ? . / S 4 ) * D ( S l / S 3 )  )
* I 9 T 1 1
+  { D ( S i / 5 2 } * P ( 5 3 ) ’ , tP ( 5 4 ) + D ( $ 2 / S 3 l * P ( S l ) * p  ( S 4  ) + 1 )  ( S 2 >  S  4 ) +  P  ( 5 1 ) * p  ( s  3  j  +  

D ( S 1 , S 3 ) * P ( S 2 ) * P  ( S 4 ) + D  ( S I ,  $ < • > + * (  S 2 ) * p  ( S 3 ) + D ( S 3 , S 4 ) * f > ( s ; i  j ♦ P f c , ? )  j 
* I O T i l
+ P ( S 1 ) * P ( S 2 ) * P ( S 3 ) * P ( S 4 )
* I 7 T l i

I D  Q D Q * Q  ( S l +  ) * 0  ( 5 2 +  ) * Q (  5 3 +  ) * n  ( 5 4  +  )

* D 2 Q * D 2 P 9
• ( P C S 1 / S 2 > * D ( S 3 / S 4 ) + D ( S 1 / S 4 ) * D ( S 2 , S 3 ) + D ( S Z , S 4 ) * 0 ( S 1 , $ 3 )  )

* I 9 T 1 2+ (D(S1,52)*P(S3)*P(S4)+D(S2, S3)*P(S1)+P <S4)+D(S2,$4)*P( 33 ),„p _...+
0 ( 5 1 , 5 3 ) * P ( 5 2 ) * P ( S 4 ) + 0 ( S l / S ' * ) * P < $ 2 ) * °  < S 3 )  +  D ( S 3 , S 4 M P (  s u ^ p , ; . , ,  ) 

* I 8 T 1 2
+ P ( S 1 ) * P ( S 2 ) * P ( S 3 ) * p ( S 4 )
* I 7 T 1 2

I D  G D Q * P D Q * Q ( 5 1 + ) * Q ( 5 2 + ) * 0 ( S 3 + )
* D 2 G * D i P 0
- P ( S 1 ) * P ( S Z ) * P ( S 3 ) * ( P D P * I 7 T 1 1  + 3 * T R T 1 3 )
+  ( P ( S 1 ) * D ( S 2 ^  S 3 ) - * - P  ( S 2 ) * D ( S l ^ S 3 )  +  P ( S 3 ) * r) ( S 2 >  S  1  ) )

* ( I 9 T 1 1 + P D P * I 0 T 2 1 )
I D  Q D Q * P D 0 * Q ( S 1 + ) * G ( S 2 + ) * Q ( S 3 + )

* D 2 Q * D 2 P Q  .
- P ( S 1 ) * P ( S 2 ) * P ( S 3 ) M P D P + I 7 T 1 2  + 3 * T P T 1 2 )
+  ( P ( S 1 ) * D ( S 2 , S 3 ) + P ( S 2 ) * D ( S 1 , S 3  > + P ( S 3 ) + 0 ( S 2 , S  i ) )

* ( I 9 T 1 2 + P D P * I 8 T 1 2 )

I D  Q D 0 * P D 0 * * 2 * 9 ( S 1 +  ) * Q ( S 2 + )
* P 2 0 * f > I P Q
- P ( S 1 ) * P ( S 2 ) * ( 2 * I 9 T U  +  5 * P D P *  I B T 1 1 + P D P * * 2 * J 7 T 1 1 )
+ D ( S 1 , S 2 ) * ( P D P * I 9 T 1 1 + P D P * * 2 * T R T 1 1 )

* Y E P

1 - 1 /  A L F A ,  D l /  D 2 ,  D I O ,  D 1 P Q ,  D 2 Q ,  D 2 P Q ,  V I /  Z ,  K ,  I J . T l l ,  
U T 1 2 ,  I l f 2 2 /  I 2 T 1 1 /  I 2 T 1 2 /  I 2 T 2 I ,  I Z T ? . ? ,  I 3 T 1  1 /  I 3 T 1 2 ,
I 3 T 2 2 /  I 4 T 1 1 /  I 4 T 1 2 ,  1 4 X 2 1 /  I 4 T 2 2 /  I 5 T 1 1 ,  I 5 T 1 2 /  I 5 T 2 1 /
I 5 T 2 2 / . - I 6 T 1 1 /  I 6 T I 2 /  I 6 T 2 1 /  I 6 T 2 2 /  I 7 T 1 1 /  m l  2 ,  I 7 T 2 1 /  
I 7 T 2 2 /  I 0 T 1 1 /  1 8 T 1 2 /  I 0 T 2 1 ,  I B T 2 2 ,  I 9 T 1 1 /  m i 2 ,  I 9 T 2 2 /
1 1 0 1 1 /  1 1 0 1 2 /  1 1 0 2 1 /  1 1 0 2 2 /  1 1 1 1 1 /  1 1 1 1 2 /  I l l ’ l l  1 1 1 2 2 /
1 1 2 1 1 /  1 1 2 1 2 /  1 1 2 2 1 /  1 1 2 2 2 /  1 1 3 1 1 /  1 1 3 1 2 /  T 1 . 3 2 1 ,  1 1 3 2 2 /
1 1 4 1 1 /  1 1 4 1 2 /  1 1 4 2 1 /  1 1 4 2 2 /  1 1 5 1 1 /  1 1 5 1 2 ,  1 1 5 2 1 /  1 1 5 2 2 ,
K K .

N U = » Z /  N U « Z ,  A “ 2 /  3 « Z ,  C - Z ,  L - Z ,  K A - 7 ,  L 1  =  Z ,  1 2 * 7 ,  L 3 » Z ,
L 4 - Z ,  L 5 “ Z /  L 6 « * Z ,  L 7 - Z ,  L 8 » Z ,  L 9 - Z »  R O - 7 /  S T - 7 /  A A - Z ,  3 0 - 7 /  
C C - Z /  A A 1 - Z ,  A A 2 - Z /  A A 3 - Z ,  A l - Z ,  A 2 - Z ,  A 3 - Z /  3 1 - Z ,  B 2 - Z ,  
B 3 - Z /  J ,  B D l - Z ,  B B 2 - Z ,  B B 3 * Z ,  L A - Z /  S W ,  S ? « 7 /  5 3 - Z ,  S 4 - Z .

0 1 /  0 2 /  0 3 /  P ,  0 /  K i /  K 2 /  K 3 .

D ,  E P F - I ,  G - I /  G I /  0 5 - 1 /  G 6 - C ,  G 7 ,  U O - C ,  " 3 G ,  D D - I J ,  l ) B /
D T /  D S - U /  D X /  D K ,  D P /  D F - U ,  G U /  P O /  P I .

- 0 /  - 0 /  - 0 /  - 0 /  "0/  - 0 /  - 0 /  VE:.P . T 3 /  “0 /  *0 /  *0» K0 /  * 0 /
- 0 /  L O O P /  G M O S T /  L O O P /  G M O S T /  V V 3 ,  V V 4 ,  V G 3 ,  V G 4 ,  P P 3 ,
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R U N N I N G  Tim: (SEC) 
T E R M S  I N  O U T P U T  
G E N E R A T E D  T E R M S  
E Q U A L  T E R M S  
C A N C E L L A T I O N S  
R E C O R D S  W R I T T E N  
M U L T I P L I C A T I O N S

R U N N I N G  T I M E  ( S E C )  
T E R M S  I N  O U T P U T  
G E N E R A T E D  T E R M S  
E Q U A L  T E R M S  
C A N C E L L A T I O N S  
R E C O R D S  W R I T T E N  
M U L T I P L I C A T I O N S

R U N N I N G  T I M E  ( S E C )  
T E R M S  I N  O U T P U T  
G E N E R A T E D  T E R M S  
E Q U A L  T E R M S  
C A N C E L L A T I O N S  
R E C O R D S  W R I T T E N  
M U L T I P L I C A T I O N S

L  1

L  3

l  r>

L  7

2 3 .  S I M A X I M U M
3  A S  3
3 6 0 2 I N P U T  S P A C E 1 1 9 1 2  0 0 0

1 3 3 O U T P U T  S P A C E A * 3  7 A 7  A O
. 1 6 N P .  O P  t: X P  R  » * 9 2 6 0
4 2 5 5 I f ) ,  R E G I S T E R 1 9  3 5  0 0

2 5 9 2 9 F U N C T .  R  - r> • 3 9 7  5 0

2 5 , 2 3 use D m a x i m u m

3  4  x 'J

3 6 0 2 I N P U T  S P A C E 1 1 9 1 2 J C 0
1 7 0 O U T P U T  S P A C E 7 3  > 3 7 1 2 6

1 7 N R ,  O F  L X P R . 70 2 6 0
A 2 7 9 I D ,  R E G I S T E R 1 9 R 5 0 0

2 5 9 2 9 F U N C T .  R c G , 1 0 7 5 0

2 6 , 0 1 6 S E D M A X I M U M
3  A O  3
3 6 0 2 I N P U T  S P A C E - 1 1 0 1 2  3 0 0

1 0 2 O U T P U T  S P A C E 5 1 0 1 7 1 2 6
1 7 u p . ,  nr- c x p r . 70 2 6 0

A 2 9 5 I D .  R E G I S T E R l  o  g 3 0 0
2 5 9 2 9 F U H C T *  R E G . 1 0 7 5 0

I D  Q D Q *  P D Q * * 2 * Q { S 1  + ) * Q ( S 2  + )
* D ? . 0 * D 2 P 0
■  P  ( S 1 ) * P ( S 2 ) * ( 2 * I 9 T 1 2 + 5 * P D P *  I ? 1 T 1 2 + 0 D r> t » 2 * I 7 T 1 2 )
+ D ( S 1 /  S 2 ) * ( P D P * I 9 T i 2 + P D P * * 2 * I R T l ? )

I D  P D q * Q ( S I  +  ) * Q ( $ 2 + ) * Q < S 3 + } * 9 ( S ' V + )
* D l Q * D i P Q

m ( D ( S l * S 2 ) * D ( 3  3 , f S A )  +  D ( 5 i * S A ) * D ( 5 2 / S 3 )  +  n ( S 2 , » S A ) + D ( S l j S 3 )  )
*11011
+  ( P ( S l j -  S 2 ) * P ( S 3 ) * P  ( S A ) + D ( S 2 r  S 3 ) * P ( S J . )  +  = ( S 4 ) + D ( S 2 i S 4 ) * P ( S l ) + P ( S 3 ) +  

D ( S l , S 3 ) * P ( S 2 ) * r  ( S 4 > + 0 < S 1 > S A > * P ( S 2 ) * ,> ( S 3 > + D ( S 3 , S A ) * P ( S I  ) * P ( S 2 )  ) 
*11111
+ P ( S 1 ) * P ( S 2 ) * P ( S 3 )  * P ( S A )
*11211

I D  P D Q * n  { 3 1 + )  * 0  ( S 2 +  ) * Q  (  5 3  +  ) * 9  ( S ' t  +  )
* D 1 Q * D 2 P Q

■  ( D  ( S I , S 2 ) * D ( 3 3 , S A ) + D  ( 5 1 > S A ) * D ( S 2 , S 3 ) * 9 (  S 2 , S 4 )  * [ ) ( $ 1 , S 3 )  )
, *11012

+  ( P ( 3 1 > 5 2 ) * P ( S 3 ) * P ( S A )  +  ( ) ( S 2 , S 3 ) * P ( 5 1 ) * ' >  ( S A ) + D ( S 2 , S 4 ) * P ( S 1 ) + P ( S 3 ) +  
P ( S l , S 3 ) * f M 3 2 ) * P ( S A )  +  D ( S l ,  S A ) * P  ( 3 ? )  + °  ( S 3  ) + D  ( S 3 ,  3 A ) * P  ( S i ) * P  ( S > ) ) 

*11112
+ P ( S 1 ) * P ( S 2 ) * P ( S 3 ) * P ( S A )
*11 21 2

I D  P D 9 * Q ( S 1 + ) * Q ( S 2 + ) * Q ( S  3 + ) + Q ( S  A + )
* 0 2 0 * D i P q

■ = ( D ( S I , S 2 ) * D ( S 3 , S A ) + L > ( S a , S 4 ) * 0 ( S ; ! , S ? )  « • " (  S 2 , S A ) * D ( S 1 , S 3  ) )
*11021
+ ( P ( S 1 / S 2 ) * P ( 5 3 ) * P ( S 4 ) + D ( S 2 / S 3 ) * P ( S 1 ) * P ( S 4 ) + D ( S 2 , S 4 ) * P ( S 1 ) * P < $ 3 ) +  

D ( S I , S 3 ) * P ( S 2 ) * P  ( S 4 ) + l ) ( S i ,  S A ) * ^  5 ? . ) * °  ( 5 3 )  +  D (  S 3 ,  S 4  ) * P (  S I ) +  p <  S 2 )  ) 
*11121
+ P ( S i > * P ( 3 2 ) * P ( S 3 ) * P ( 5 4 )
*11221

I D  P D Q * Q ( S 1 + ) * 0 ( S 2 + ) * Q ( S 3 + ) * D ( S A + )
* D ? . Q * D 2 P 0

« < D (  S I ,  S 2 ) * D ( $ 3 , S 4 ) + D ( S 1 , S 4 ) + D C ; 2 ,  5 9 ) + n {  S 2 , $ 4 ) * D (  S 1 , S 3 )  )
* 7 1 0 2 2

+ ( D ( S i , S 2 ) * P ( S 3 ) * P ( S 4 ) + P ( 3 2 , S 3 ) * p Y s 1 ) * p ( S A ) + D ( S 2 ,  S A ) * p ( $ 1  ) * P  ( S  }  ) +  
D ( S l * S 3 ) * P ( S 2 ) * r  ( S A )  +  f ) ( S l , S A )  * T M S ? ) + ^  ( S 3  ) + D  ( - S 3  j  S  A ) »  P t s i  l + P  y

C E N T R O  DI  C A L C O L O  D E L L ’ U N I  V E R S I T A  DI  T R I E S T E



///
+ ( n { S i , S 2 ) * P ( 3 3 ) * P ( S 4 ) + D < S 2 > S B ) * P ( $ l ) * p  ( S 4 ) + D ( S 2 , S 4 ) * P ( S l  ) * p ( S 3 ) +

n ( S l ^ S 3 } * P ( S 2 ) * r  ( S ' O+Dt Sl f  f»  ( S 3 ) + D( S 3 » S ^ ) * P  (SI )*P (S2)
* 1 1 1 2 2
+  P ( S 1 ) * P ( S 2 ) * P ( 5 . 3 ) * P ( S 4 )
* 7 1 2 2 2

L U  I D  P D 0 * * ? . * Q ( 5 i  +  ) * Q ( S 2 + ) * Q ( S 3 + )
* D 1 0 * D 1 P 0
■ P ( S 1 ) * P ( S ? . ) * P ( S 3 )  + ( P 0 P * I I 2 1 1 + 3 * I 1 ? . 1 7 . )

+ ( P ( S l ) * n ( 5 2 , S 3 ) + P { $ 2 ) * D ( S l > 5 i ) + P { S 3 ) * D ( S 2 , S l ) )
* ( T J L OI i + P OP * I I l l l )

L 1 3  I D  P P 0 * * 2 * 9 ( 5 1 + ) * 0 ( S  2 + ) * 0 ( S  3 + )
* D 1 0 * D 2 P 0
- P  ( S i ) * P  ( S 2 ) * P (  S 3  ) - - M P D P * I  1 2 1 2 + 3 * 1 1 1 1 2 1  

+ < P (S 1 ) *D (5  2 ,  5  3 ) + P  (S 2  ) *D ( S.l, 5 3) + ?> ( 53  ) + P ( S 2 ,  S 1 ) )
* ( I 1 0 1 2 + P D P * I 1 1 1 2  )

L15 ID P0Q**2*Q(5l+)*D(S2+)*3(S3+)
* D 2 0 * D 1 P 0
• * P ( 3 1 ) * P ( 3 2 > * P ( S 3 )  +  ( P D P * U 2 2 1  +  B * m z i >

+ ( P(SX)*D(S2,S3) + P ( S 2 )  + 0 ( S 1 > 5  )) + P ( S  D M H S l ,  Si) )
)«■ t T in? 1+PDP*111?1 )

L17 1 I D  ' p n O * * 2 * Q ( 5 1 + ) * 0 (  S 2 + ) * < ) ( S 3 + )
* D 2 « } * D 2 P Q
«P(Sl)*P(52)*P<S3)*<PDP*I122?+3*m2?)

+  ( P < S I ) * D ( S 2 , S 2 )  +  P ( 5 2 > * D ( 5 1 , 5 3 ) +  P  ( S 3 ) * D ( S 2 , S I ) )
* < I 1 0 2 2 + P D P * I i l 2 2  )

L19 I D  PDQ**3*Q(Sl+)!*,Q(S2+)*Diq*nin
»P(S1)*P(52)*(2*12 011 + 5*PDP*T1111+PDP + + 2*11211)
+ D  ( S I / S . 2 ) * ( P D P * I 1 0 . 1 1 + P P P + * 2 * 1 1 1 1 1  )

L  2 1  I D  P P Q * * 3 * 0 ( S l + ) * Q ( S 2 + ) * D i q * P 2 P 1
« P ( S 1 ) * P ( S 2 ) * ( 2 * I l 0 1 2 + 5 * P D P * I l T 1 2 + P n P * + 2 * 1 1 2 1 2 )
+ 0 ( 5 1 /  S 2 ) * ( P O P * I 1 0 1 2 + P D P * * 2 * I U 1 2 )

* Y F  P

SYMBOLS

INDICES

1 - 1 /  A L F A /  D I ,  D 2 /  D I O /  P 1 P H ,  0 2 0 /  D p - ’ D ,  0 ,  t / l ,  Z ,  K ,  I I  1 1 1 /  
I 1 T 1 2 /  I 1 T 2 2 ,  I 2 T 1 1 /  I 2 T X 2 /  I 2 T 2 1 /  T P T 2 2 ,  I 3 T 1 1 ,  I 3 T 1 2 /
I 3 T 2 2 /  I 4 T 1 1 ,  I 4 T 1 2 ,  I 4 T 2 1 ,  I 4 T 2 2 ,  I F T 1 1 ,  T 5 T 1 2 ,  I 5 T 2 1 /
I 5 T 2 2 /  I 6 T 1 1 /  I 6 T 1 2 /  I A T 2 1 /  I 6 T 2 2 /  I 7 T 1 1 *  I 7 T 1 2 ,  I 7 T 2 1 /
J 7 T 2 2 /  1 0 T 1 1 /  I 8 T 1 2 /  I B T 2 1 /  I G T 2 2 ,  I « T 1 1 ,  I 9 T 1 2 ,  1 9 T 2 2 /
1 1 0 1 1 /  1 1 0 1 2 /  1 1 0 2 1 /  1 1 0 2 2 /  1 1 1 1 1 /  1 1 1 1 2 ,  I U ’ b  1 1 1 2 2 /
1 1 2 1 1 /  1 1 2 1 2 /  1 1 2 2  1 /  1 1 2 2 2 ,  1 1 3 1 1 /  1 1 ) 1 2 /  1 1 3 2 1 ,  1 1 3 2 2 /
1 1 4 1 1 /  1 1 4 1 2 /  1 1 4 2 1 /  1 1 4 2 2 /  1 1 5 1 1 ,  I 1 H 2 ,  H ^ l ,  1 1 5 2 2 ,
KRi

M U - 7 . /  M U - 7 /  A - 2 /  B - Z /  C - Z ,  L " 7 . ,  K A - 7 ,  L l  =  7 . ,  L ?  =  Z ,  L 3 » Z ,
L4-Z/ L5 = Z, L6-Z, L7-Z, 1.8*7/ !.9*Z, P.fW ,  ST-Z/ A W ,  B3-Z, 
CC-Z, AAX-Z, AA2»Z, AA3-Z, Al-7./ A?.*7, 13-7,  31-Z, B2-7,
R 3  = Z ,  J ,  B R l - Z ,  B B 2 » Z /  B B 3 = Z ,  L A * Z /  5.1 = 7/ 5 2  = 7/ S 3  = Z ,  S 4 * Z .

VECTORS 01/ 02, 03/ P, 0/ Kl, K2, K3.

FUNCTIONS D, L:PP-I, G-I, GI, G5-I, G6-C, 07/ UR-C, NRG, DD-U, DB/
DT/ DS =U/ DX/ OK, DP, DF = U, OIJ, PO, P).

EXPR, =0/ =0/ =0/ =0/ =0/ -0/ =0/ VERT3, =0/ =0/ *0» *0/ *0/
-0/ LOOP, GHOST/ LOOP, GHOST/ VV3/ VV4, VG3, VG4, PP3, 
PP4, GG=3/ V«2, TT'i/ TT1, TT2/ TT 3.

TERMS OUT 3403 /TERMS IM 3403

RUNNING TIME (SEC) 43,90 USED MAXIMUM
TERMS IN OUTPUT 3773
GENERATED TERMS 4J,J2 INPUT SPACL P™ 2000
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+ <D(Sl/S2)*D(33/S4) + r)(Sl,S3)*n(S2,54> H) (S1,54)*D(S2,S3 ) )

* I 9 T 1 2

I D  0 (  5 1 +  ) ! f ,Q (  S 2 +  ) * < M S  3 +  ) * Q (  S 4  +  ) * D ' , n  +  0 7 P 0  
- P ( 5 1 ) * P ( S 2 ) * P ( $ 3 > + P ( S 4 ) * I 7 T 2 2

+ ( P { 5 I ) * P ( 5 2 ) * D ( 5 3 , 5 4 ) + P ( S i ) * p ( 3 3 ) + n ( S ? / S 4 ) + P ( S i ) * P ( S 4 ) * D ( S 2 , S 3 )  
+P ( S 2)  *P ( S3)  *D ( S 1/  S 4 ) + P (S 2 ) + P ( S *) * D ( SX, S 3 ) +P { S3 ) *P ( S4 ) + p ( S 1> S 2 ) ) 

♦ I 8 T 2 2
+(D(Si, 52)*D( S3, S4 ) +0 (51/ S3 )*D ( S3, 54)+0(Sl,S4)*D(S2,S3))

* I 9 T 2 2

in pno*o(si+)*n(S2+)*o(S3+)
* D 1 0 * D 1 P Q

= P n P * P ( S l } * P { 5 2 ) * P ( S 3 )
* I 7 T 1 I
+  < P D P * P ( S 3 ) * D ( S l , S 2 ) + P D P * P ( S ? )  +  n i ! S l , S 3 )  
+ P D P * P ( S l ) * D { S 2 , 5 3 ) + 3 * P ( S l ) * rM S 2 )  +  P ( $ 3 )  )

♦ I 8 T 1 1
+  ( P ( 3 3 ) * D ( S 1 , S 2 ) + P  ( S 2 ) * D ( S l , S 3 ) + P ( S l ) * r> ( 5 2 ,  S 3 )  )

* I 9 T l l
I D  P D Q * Q ( S 1 + ) * 0 ( S 2 + ) * Q ( S 3 + )

* P ! Q * I ) 2 P Q
» P D P * P ( 3 1 ) * P ( 3 2 ) * P ( S 3 )

♦ I 7 T I 2
+  ( PD P*P ( S 3  ) *D ( 5 1 /  5 2  ) + PP P*P  ( S  2 ) *0 C S S 3)
+  P D P * P  ( 5 1 )  * 1 ) (  3 2 ,  S 3  ) +  3 * P  ( 5 1  ) * P  ( )  * P  ( S 3 )  )

* I 8 T 1 2
+  ( P ( 5 3 ) * D  < S I , 3 2 ) + P ( S  2 ) * D ( S1 , S3) +P ( SI ) * 9 ( 52,S  3 ) )

+ I 9 T 1 2
I D  P n Q * Q ( S l +  ) * 9 ( 3 2 + ) * Q < 5 3 + )

1 * D 2 Q * D 1 P Q  
,  » P D P * P ( j i ) * P ( S 2 ) * P ( S 3 )

♦ I 7 T 2 1
♦ ( PDP*P ( S 3  ) + n{52.,S2)+PDP*P (S2 )*n (Si,S3) 
+PDP*P(S1)*D(S2,S3)+3*P(S1 )*P(S2) +P(S3) )
*10T21

+ ( P ( S 3 ) * 0 ( S l / S 2 ) + P ( 5 2 > * 0 ( S l / S 3 ) + P ( S U * n ( S 2 / S 3 ) )
♦ I 9 T 1 2

ID PDQ*Q(S1+)*$(S2+)*Q(S3+)
* D 2 9 * D 2 P Q

- P D P * P ( 3 1 ) :* P ( S 2 ) * P ( S 3 )
* 1 7 1 2 2

+(PDP*P(S3)*n{Sl,S2)+P0P*P (52)*P(SI,S3)
+  P D P * P (  S I )  * P ( S 2 ,  S 3 )  + 3 * P ( S i  ) * P  ( ^ 2  ) +  P  ( S 3  ) )

* I 0 T 2 2
+ ( P ( S 3 ) * D ( S 1 , S 2 ) + P ( S 2 ) * D ( S 1 , S 3 ) + P ( S 1 > * 0  ( 5 2 / S 3 )  )

* I 9 T 2 2
* Y H P

1 - 1 /  ALFA, D l /  0 2 ,  0 1 0 /  lU PP,  D2 Q/  0 2 ^ 0 ,  w, Ml,  Z, K, I 1 T 1 1 ,
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SYMBOLS 1 *1 /  ALFA/ PI /  0 2 /  0 1 0 /  l)IPQ/ 1)20/ 02 "*0, l b  Wl,

I IT12 / IIT 2 2 / I2 T 11 / I2T 12 , I2T2 1 / T2T22/ I T T U /
I3T 22 , I 4 T . l l / 1 4 T ̂  2 / I 4 T 2 1 , I4T2Z, I " T i l , T ~ T1 2 ,
I5 T 2 2 / 16 T i l / I 6 T 1 2 , I6 T 2 1 / I6 T 22 / I7T11/ I 7T l 2 /
I7T22 / 7.8 T i l / I O’ T12 / r o T s i , i H T Z Z s i r> m . I 9 T 1 2 /
1 10 1 1 / 1 1 0 1 2 / 1 1 0 2 1 , 1 1 0 2 2 / 1 1 1 1 1 / i v , : . ? .  / T 1J  ? 1 /
1 12 11 / 1 1 2 1 2 / 1 1 2 2 1 / 1 1 2 2 2 / 1 1 3 1 1 / 11 3 1 2 , 1 1 3 2 1 /
1 24 1 1 / 1 1 4 1 2 / 1 1 4 2 1 / 1 1 4 2 2 / 1 1 5 1 1 / 1 7 “! ? , T 1.c 2  i s

I3T12/ 
151 l i t  
mzif 
I9T22/ 
11122/ 

1 1 3 2 2 /  
1 1 52 2 /

KK.
INDICES

VECTORS

FUNCTIONS

EXPR. 

TERMS OUT

MIJ*Z/ HU* 7./ A-Z/  f W ,  C-Z/  L"Z/ KA-Z, 1 .1-7/  L?*Z/ L3-Z/
1.4° Z, L5*7./ L6»Z/ L7 = Z, LO-Z/ L9-Z/  P 'W. /  S I - 7 /  AA-Z/ BB-Z/  
CC*Z/ AA1-Z/  AA2-Z/ AA3-Z/  A l - Z ,  A?*7., A W /  B i - Z /  B2 -Z /  
B3«Z/ .J/ B BI= Z/ BR2-Z/ BB3*Z, LA-7./ SI *7./ 5 W /  S 3 - Z /  S4 -Z .

0 1 /  0 2 /  0 3 /  P/ 0 /  K l ,  K2/ l<3.

0/  EPF-I /  G - I /  0 1 /  0 5 - 1 /  G6-C/  0 7 /  ')->C/ I'BG, DD-tJ/ DB/
DT/ DS-IJ/ DX/  DK, DP/ DF*U/ 01)/ PO, pi  .

3742

RUNNING TIME (SEC) 
TERMS IN OUTPUT 
GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

RUNNING TIME (SEC) 
TERMS IN OUTPUT 
GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

RUNNING TIME (SEC) 
TERMS IN OUTPUT 
GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

RUNNING TIME (SEC) 
TERMS IN OUTPUT 
GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

• O s  * 0 /  - 0 / *0 /  BU.» - 0 /  VERT3/ "0, «r», - 0 » *0/  - 0 /
.OOP/ GHOST/ LOOP, GHOST, VV3/  V\/6, VO 3/ VGA/ PP3 /
(5(5*3/ V»2/ TTi;/ T T i ,  TT2 /  TT3.

! /TERMS IN 3742

9 1 . 1 7 115 F n MAXIMUM
4737
4959 INPUT SPACE o ~ f- 2000

2 1 7 OUTPUT SPACE 4739 4 740
5 HP. OF EXPP. 6 4 2 60

4352 I P .  REGISTER 1?3 500
1 0 304 FUNCT. REG. 6 750

9 3 . 7 4 USED MAXIMUM
4166
49 59 INPUT SPACE 0*4 2000

756 OUTPUT SPACE 71? 4 712 6
37 HR. OF EXPP.. 64 260

4504 ID.  REGISTER I 2 3 500
10 0 04 FUNCT. REG. 6 7 50

9 3 , 2 6 IISFD MAXIMUM
4131
49 5 9 INPUT SPACE 056 2 000

771 OUTPUT SPACE 7127 7126
37 NR. OF EXPR. 6 6 260

4602 ID.  REGISTER 1?3 500
1 0 3 0 4 FUNCT. REG. 6 7 50

9 5 . 5 5 MSFD MAXIMUM
41 5 1
495 9 INPUT SPACE 056 2 0 0 ’■>

771 OUTPUT SPACE 86 2 7126
37 NR. OF EXPP, 6 4 260

46 1 0 ID .  REGIST5P 1 2 7 500
1 0 0 0 4 FUNCT, RIG, 6 7 50

ID P n 9 * * 2 * 0 ( S l + ) * 0 ( S 2 + )
*t>in*01PQ
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L  5

L  7

L  9 

L 1 0  

L l l  

L I Z  

L 1 3  

L14 

L 1 5  

L 1 6

»PDP**2*P(S1)*P(S2)*17111
+ ( PDP**?.*D (31, $2 )+5*PDP*P (SI )*?(32)) 

♦IOT11
■f (PDP*D(S1,S2) + 2*P(S1)*P(S2))

* I 9 T 1 1
ID P0Q**2*Q(S1+)*Q(S2+)

*D10*D2PQ
»PnP**2*P(Sl)*P($2)

* I 7 T 1 2
+(PDP**2*D (Si,S2) + 5*PDP*P(S).)*®(r.2) ) 
*I8T12
+ ( Pr>P*D(Sl#S2)+2*Pl S1)*P(52) )
*I9T12

ID PD0**2*Q(S1+)*Q(S2+)
*D20*D1P9

sppp»i<*2*P ( 5 1 )  * P ( 52  )
*I7T21

+ {PDP**2*D(S1,S2} + 5*PDP*P IS1)*P(SR)) 
* 1 0 T 2 1
+ (PDP*D(S1,32)+2*P(31>*P(S2) )
*J9T12

ID pnq**2*0(51+)*9(52+)
*D29+D2PQ
»PDP**2*P(SI)*P(S2)
+I7T22

+(PDp**2*D(51,S2)+3+PDP+P(Sl)*f*{ S2 )} 
*I8T22
+(PDP*D(S1,S2)+2*P(SI)*P(S?))
*19X22

I D  P n ( ) * * 3 * Q ( $ l  + ) * D i G * D l P n  
« p n P * * 3 * P ( S l ) * I 7 T l l  
+ 6 + P P P * * 2 * P ( 5 1 ) + J 0 T 1 1  
+ 3 * P D P * P { S 1 ) * I 9 T 1 1  

I D  P D 0 * * 3 * 0 ( 3 1 + ) * D 1 ° * D 2 P 0  
- P n P * * 3 * P ( S i ) * I 7 T 1 2  
+ 6 * P D P * * 2 * P ( S 1 ) + I 8 T 1 2  
+ 3 * p D P * P ( S i ) * J 9 T 1 2  

I D  P D 0 * *  3 * 0 ( S 1 + ) * D2 0 * D 1 P 0 
» P D P * * 3 * P ( S 1 ) * I 7 T 2 1  
+ 6 * P D P * * 2 * P ( S i )* I C T 2 1  
+ 3 * P D P * P ( S 1 ) * I 9 T 1 2  

I D  P D 0 * * 3 * Q ( S 1 + ) * D 2 0 * D 2 P Q  
»pnp**3*P(si)*i7T22 
+  6 * P D P * * 2 * P { S i ) *  1 8 T 2 2  
+ 3 * P D P * P ( S 1 ) * I 9 T 2 2  

I D  P D Q * * 4 * D I 9 * D 1 P Q  
« P D P ’» * - ' t * I 7 T l l  
+ 6 * P D P * * 3 * Z 8 T 1 1  
+ 3 * P D P * * 2 * I 9 T i l  

I D  P D 0 * * 4 * D 1 Q * 0 2 P 0  
- P n P * * ' t * I 7 T l 2  
+ 6 * P D P * * 3 * I 0 T I 2  
+ 3 * P D P * * 2 * I 9 T 1 2  

I D  P D Q * * / , * D 2 0 * D i P 0  
“ P D  p * * / , *  I 7 T 2 1  
+ 6 * P D P * * 3 * I 0 T 2 1  
+  3 *  P D P * * 2 * I 9 T I 2  

I D  P D 0 * * 4 * 0 2 9 * 0 2  P O  
= P D  p * * / t * I 7 T 2 2  
+ , ’V + P D P * * 3 *  J 0 T 2 2  
+  3 * P D P * * 2 * I .  9 T 2 2

*yt: p

m
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SYMBOLS

INDICES

I =>1/ ALP A/ *01/ 02/ D
J1T12/ I1T22, I2T11/
I3T22, I4T11/ I4T12/
I5T22, I6T11/ I6T12/
I7T22, IDTil/ 10 T12 /
71011/ IHU2/ 11021/
11211/ 11212/ 11221/
11411/ 11412/ 11421/
KK.

n, i>ip«5/-D20/ R2°n,
7 2 T12 / Ii!T21/ T2T22/ 
i/t>?l/ *4X22/ I5T11# 
16T?1 / IfcT22/ I7TJ.1, 
IUT?1/ I0T22/ I°T11, 
*1022/ Hill# I XL 12/ 
I ' Z Z Z t  11311/ 1131?/ 
11422/ 11511, Tl«?12,

Wl/ Zt K/ I IT 11/ 
m i l /  I3T12/
T 5T12/ I5T21/ 
I7T12/ I7T21/ 
T9T12/ I9T22/ 
11121/ 11122/ 
71321/ 11322/
11523/ 11522/

MU-Z / 
L4*Z/ 
CC-Z, 
B3-Z/

Ml 1 = 7./ A = Z / D = Z/ C=Z / L 3Z 
L5 = Z/ L6-Z, L7“Z/ LB»2/ 
AA1-Z, AA2-Z, AA3-7, Ai- 
J, BDI=Z/ BB2-Z/ !U)3°Z/

/ KA”7/ L1-7/.LZ-Z, L3*Z/ 
L9«Z, RT = 7/ SI-7/ AA“Z/ 9H-Z/ 
Z/ A ?. ■ 7 / A3”7/ 3.1-Z/ R2-Z/ 
LA-Z/ Si =7/ S? = 7/ S3«Z/ S4”Z.

VECTORS 01/ Q2, 03/ P, 0/ Kl, K2/ K3•

FUNCTIONS D, OPF-I, G"I/ 01/ G5nif G6"C/ G7/ Ur,«C/ 115 9/ D D * U/ 00/
0T/ DS-U/ DX/ DK, DP/ DP = 1.1/ GU/ »0/ P1..

EXPR. -0/ ”0/ “0/ *U/ “0/ “u / ■ 0 / V P. R T 3 / * Of 30 / » 9 f * 0 / * 0 /
= 0/ LOOP/ GHOST/ LOOP . GHOST/ VV3/ VV4/ vr.3/ v<5 4, PP 3/
PP4/ GG=3/ V = 2, T t O , TT1/ TT2/ TT3.

TERMS OUT 4151 /TERMS IN 4151

RUNNING TIME (SEC) 113.45 USED maximum
TERMS IN O U T P U T 4465

2000GENERATED TERMS 40 43 INPUT SPACE 63 5
EQUAL TERMS 349 OUTPUT SPACE 473 8 4 740
CANCELLATIONS 29 Hil. OP EXPP. 54 260
RECORDS WRITTEN 4667 II), REGISTER 106 fn>0
MULTIPLICATIONS 10670 FUNCT• REG. 4 750

RUNNING TIML (SEC) 116.03 uscn maximum
TERMS IN OUTPUT 4214

2900GENERATED TERMS 4043 INPUT SPACE 65 5
EQUAL TERMS 574 OUTPUT SPACE 71?6 7126
CANCELLATIONS 5 5 NR, DF EXPR. 5 4 260
RECORDS WRITTEN 4 ?U!0 ID. REGISTER 109 5;GO
MULTIPLICATIONS 106 70 FUNCT. REG. 4 750

RUNNING TIME (SEC) 117.79 USED maximum
TERMS IN OUTPUT 4152

2000GENERATED TERMS 4043 INPUT SPACE 655
EQUAL TERMS 623 OUTPUT SPACE 712 5 7126
CANCELLATIONS 60 HR. OF EXPR, 5 4 260
RECORDS WRITTEN 4710 ID. REGISTER 109 500
MULTIPLICATIONS 106 70 FL'NCT. REG. 4 75 C

RUNNING TIME (SEC) 110,00 nsin MAXIMUM
TERMS IN OUTPUT 4152
GENERATED TERMS 40 43 INPUT SPACE 655 2000
EQUAL TERMS 623 OUTPUT SPACF 900 7126
CANCELLATIONS 60 NR. OP EXPR. 5 4 260
RECORDS WRITTEN 4734 ID * REGISTER 109 500
MULTIPLICATIONS 10670 FUNCT. REG. 4 750

L 1 ID (S1+ )*')(S2 + ) +D2Q+D1P9
* D(S1/S2)*I3Tii + P(SU*P(S2)*T4TU

/ 7 7

I
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•I 1 S :l I U .1. I Cl V 1 I S H 3 A 1 N fl ,1 13Q OlODIVD Id OH1N3D

' i t' IT I 'T2XU '21X11 'ITTTI '22GTI 'T20TI '2T0TI '1.T0TI
'22161 '2X101 'TIloI '22101 '12191 '2T1QI 'TT10I '22111
'I? 11T '2im ''am '22191 '121*31 '2I19I 'TTJ.9I '22151
'1215 T '2 USX 'X1151 '221*/1 'T21VI '2T1VI 'TUVI '221GI
'2I1GI 'Tilt! '21121 'T212I '2T12I 'TT1ZI '22HX '2UII

'TT1TI '>l 'Z ' 10 'h 't»o’2U 'tw!0 'bdTO '&TU '20 'TCI 'VJ1V 'I** I sioawis

2T.19 I *2Ud + C+2T15 I >t«C Qd “
bd2a*b2U*o**bad*bab ai on

1 T19 I*2**d0d*E+TI15 I*G#*dUda
0 d I G+bZG+G* ♦l')Qd »f<bGb ai in

( 2 U91* dQd + C+2'ClS I *Z**dfld) * (TS ) d“
0d2<j*b2ci*(+TS)b*2**bad*bGb cn sn

(I J19I'(<{lC]dlC + TI15I»25i<>!:d0d)ai'{TS) d “
OdTG^OZG* ( + TS ) b’fcZ^’j'bGd+bGb 01 EH

(ii!llvl +2+2T151 +dOd ) * (ZC) d* (TS ) d + 
2T19I*d(ld* (2S 'IS ) U“ 

bdzu*ozu*(+2S )b*(+Ts>b*bad*bGb a i 
( 1.1191*2+111? S*dCI<J)*(Z5>d*(TS)d + 

TT19I*d0d*(ZS'T. SKI*5 
Ou tu*b?ti*(+2S) o+(+TS)c<»i<boditmb til

2T19I*
( (TS'ZSia* l tS)d + (U< VS )U*C2S)d + (f.S'2S)0*(TS)d> +

771SI*(eS)d*(?S)d*(TS)d» 
Ou2U*o2G+ (+ES ) 0 4* ( + 2 S ) b+ (+TS ) b *b Qb 01

TT19I*
( H S '2S ) <3 + US J d + (IS ' IS ) 0*( 25 ) d + (ES '2S )(]*( TS ) d > +

TTlil*(€S)d*(2C}d*(TS)d- 
uu tu*02u* ( +ES )b*( +?$ )b*( +T$)b*bGb 01

( 22 111 *2 * *ckl d +2 2nT I*dGd )*(?S'T5)Q+
( 2 27lU2 4 + cUd + 221Ii+dG<i*6 + 22CTI*Z)*(2S)d*(TS>d“

i/<i2iH‘t>ZQ*(+2S)b*{+TS) b*G**bQ d QI 
l Ti. X11*Z;+ ̂dOd+TZOTI*dCd ) *( ZS 'IS ) 0 + 

(T2?Tim*a(id + mXl wad+5 + TZ0U*2) + (2S)d*(TS)d»
id VJ+bl'G.*(+2S )b* (+TS)b*C**bGd (II

TT1

6 1

1 1

5 1

G 1 

T 1
U510 l'•Odd •lDNi'ldOTbfisHouvondinnw 00 5bVCIrilSlSIV MI00 EVN311IHH SOdOD3H
09?C i* >1 d X ? JO VINVSUOIlVnSDNVD
92T10 c X 9iDVdS lfldlllO512swdJi ivnoa
0 or?b C t)IDVcS lfldril200 Vswam u.xivyaNao

G2iriridino ni swy31
fc'ftWTXVW(i JbuVOW03$) 3WI1 9HINNn»

OS 2ox•fixy *ioonj0169si-iouvondinnw 0 "<5uv'ly'USIOJd *(JIZ1GVn-:iiiiyH sayoD3«
0 9 2El•ddX'l :JU * fJN2'SNOUVniONVO 92T1* dllsovds indinn092SHH31 1Vflb3
0002&Cte3DVdS IfldNIzoovSWb31 (J31Vy 3N39

0V1Glndino ni swyai
wni*. j.xvnU jMI16 *5V(DOS) 3WI1 ONINNny

0510 I• f/ j d•10Nil:l0T6&siiuuvDndinnw
00 50 V lollSTf)Td VII5VEVNJUidH sayoo3d
09?it.•Hd/"ldll VJHn<ASW0UV33DDNV0
r'W Vb t 4. V:l dVd 5lridinnLiesuyji xvnoa



TERMS IN OUTPUT 4063
INPUT SPACEGENERATED TERMS 4503 A ? ° 2000

EQUAL TERMS 4 lu OUTPUT SPACE 77 7126
CANCELLATIONS 3jU NR, OF EXPR. AD 260
RECORDS WRITTEN 4(343 ID. REGISTER 63 500
MULTIPLICATIONS 9700 PUNCT. REG. 4 760

L I  ID 0(31+>*Q(Si!+)*Q(S3+)*Dini'DlPt)
»P(S1)*P(S2)AP(53)*I5TII
+ (P(Sl>*[><S2/S3> + P(S2)*n<5i,S3) + P{<;;n *n( S x t S Z )  >+l6Tll 

L 3 ID qnq*PD<l*Din*DlPQ
-P(S3)*D<S1/S2>*(P( S1)*P(S2 ) + °(S3)*t*:TU 
+(P(S1)*D<52/S3)+P(S2)+D(51/S3) fp (S3) + r>( S1/S2) ) *16Til) 

L 6 ID QDQ*0(S1+)*P1Q*D1PQ
■D ( S 2, S 3 ) * ( P (5 1) * P ( S 2 ) * P ( 5 3 > * I r»Tl 1
+ (P<S1) *D < $2, $3 )+ P < 52 ) *D < 51,3:mp( S3 5*r>( 5 1,52) )*I6TU) 

L 9 ID Q(Si+)Aq(S2+)*Q(S3+)ADIQ*D?PO
-P(SI> +P < S2 > *P(S3 > *15T12
+(P(Sl)*D{32,S3>+P(S2)*n(31,S3>+P(sm+D(Sl,S2))*I6T12 

Lll ID Q(Sl+)*Q(S2+J*Q(S3+)*D2Q+DlPq
-P(S1)*P<S2>*P(S3)*IPT21

+<P<51)*P(S2,33)+P<S2>AD<S1,S3) *P(S3)+n( S I > S 2 ) MI6T21 
L13 ID Q(Si+)AQ(S2+)AQ(S3+)AD2Q*n2r,0

=P(S1)*P{S2)*P(S3)+I5T22
+ (P( SI) *D(52# 33 ) + P( 52 )*D (SI/53 ) + P m)*D( Si, S2) )*I0T22

L15 ID PPQ*Q(51 + )*'}(S2 + )*D1Q*D1PQ
«PPP*P(S1)*P(S2)*I5T11 
+ (2AP(Sl)*P(S2) + PDP + D(Si,$2nAT6TU 

L17 ID PPn*n(SI+>*q(S2+)*DlQ*D2PQ
•PDP*P{3JL)*P(S2)*I!»T12 
+{2AP(S1)*P(52)+PDP*D(S1/S2))*T6T12 

L19 ID PD'Vl'Q{3i+)*<•)(52+)+D20*DIPQ
=PnP*P{5I)*P(S2)*I5T21 
+(2AP<S1)*P(S2)+PPP*D(51,S2) ) + tf*T?.1 

L21 ID Pnn*Q(Sl+)*Q(S2+)*D20*D2PQ
-PP P*P(S1)*P < S2 ) *15T22 
+ (2*P{Sll*P(S2) + Pr>P*D<SlzS2>) * T 6T 22 

*YPP

T»I, ALFA/ 01/ D2/ P1PQ/ D20, 92*0, V ,  VI/ Z, K, IITii/
I1T12/ I2T22/ I2TL1, I2Ti2, I2T21/ I2T22, T3T11, I3T12/
-I3T22/ I4T 11/ I4T12, I4T21, I4T22, m i l ,  I5T12/ I5T21/
I5T22/ I6T1L, I6T12/ I6T21, I6T22/ I7T12, 17T21/
I7T22, IOTU/ IST12/ IBT21, 18T22, m i l ,  T9T12, J9T22,
11011/ 11012/ 11021/ 11022/ Iliii/ Till?./ JU?1, 11122#
11211/ 11212/ 11221, 11222/ 11311/ 11.312/ 113?!/ 11322/
11411/ 11412/ 11421/ 11422/ 11511/ 11512/ Tl*5’l/ 11522/
KK.

MU*Z/ fHJ«Z/ A»Z, D-Z, C**Z, L-Z/ KA«7, 1.1*7/ L?«Z, L3-Z/
L4«Z, L5-Z/ L6"Z, L7-Z, LS-Z/ L9-Z/ P‘1"7/ SI-7/ AA-Z, 33-7./ 
CC-Z, AA2-Z, AA2=Z, AA3-Z, Al-Z/ A2-7./ A3«Zz H-Z, B2*Z, 
B3-Z/ J/ 3j)l«Z/ 3R2-Z, »3P3*Z/ LA°Z/ 51-7/ 5?*7, 53*Z, S4-Z.

01/ 02/ 03/ Pz Q, Ki/ K2/ K3.

D, EPF«I/ G-2/ GI t  05 = 1/ G6»C, 07/ 09 = 0/ UBS, DD-U/ 03/
DT, DS-U/ OX/ DK/ DP/ DP=U, GU/ PO/ PI.

-0/ -0/ *0/ —0/ n0/ -0/ <*0/ VERT3, «0, "0/ *0, -0/ *0/
=0/ LOOP, GHOST/ LOOP, GHOST/ VV3, W'*, VO3, VG4/ PP3/
PP4/ 00 = 3/ V-2/ TTO, TT1, TT2/ TT3.

SYMBOLS

INDICES

VECTORS

FUNCTIONS

EXPR •

.L

C E N T R O  DI  C A L C O L O  D E L L ’ U N I V E R S I T Y  D l  T R I E S T E



RUNNING TIME (SEC) * 1 5 3 , 9 2  
TERMS IN OUTPUT 4924  
GENERATED TERMS 3143  
EQUAL TERMS 215  
CANCELLATIONS 4 
RECORDS WRITTEN 4096  
MULTIPLICATIONS 120 62

RUNNING TIME (SEC) 1 6 2 . 2 0  
TERMS IN OUTPUT 435-R 
GENERATED TERMS 5143  
EQUAL TERMS 755  
CANCELLATIONS 30 
RECORDS WRITTEN 4929  
MULTIPLICATIONS 1 2 06 2

RUNNING TIME (SEC) 1 6 4 , 2 4  
TERMS IN OUTPUT 4234  
GENERATED TERMS 5143  
EQUAL TERMS 077  
CANCELLATIONS 32 
RECORDS WRITTEN 49 46  
MULTIPLICATIONS 1 2 06 2

RUNNING TIME (SEC) 1 6 4 . 4 3  
TERMS IN OUTPUT 4211  
GENERATED TERMS 5143  
EQUAL TERMS 094  
CANCELLATIONS 30 
RECORDS WRITTEN 4^62  
MULTIPLICATIONS 1 29 62

TERMS OUT 4063 ^TERMS IN 4063

u srn MAXIMUM

INPUT SPACE 634 2000
OUTPUT SPACE 67? 3 4 740
UP. OE LX PR. 56 260
ID.  REGISTER 1 0 7 500
EUNCT. PIG. 5 7 50

u s r n MAXIMUM

INPUT SPACE 63 4 20 o 0
OUTPUT SPACE 77 ?4 7126
Up.  OF LXPR. "6 260
ID .  REGISTER 1.0 7 600
EUNCT. REG. 750

USr D MAXIMUM

INPUT SPACE 63 4 2 UNO
OUTPUT SPACE 7X24 7126
n r .  nr nxpR, 5 6 260
ID .  REGISTER 107 500
FUNCT. REG. 5 1 5 0

US^D MAXIMUM

INPUT SPACE 63 4 2 3 CO
OUTPUT S?AC«= 457 7126
NR. OF EXPR. 5 6 260
I t .  REGISTER 107 500
FUNCT• REG. 7 5 0

'/Bp

L 1 ID ppq**2*Q(Sl + )*DlC)*niPq
■PDP**2*P(S1)*I5T11 
+3*PDP*P(S1)*I6T11 

L 2 ID PDn**2*9(Sl+)*Piq*D2PQ
npnP**25l<P(Sl)*I5T3.2 
+3*PDP*P(S1)*I6T12 

L 3 ID pnq**2*9(Sl+)*D2Q*DlPQ
.,-pOP**2*P<Sl)*I5T21 
,+3*PDP*P(S1)*I6T21 

L 4 ID PDQ**2*Q(SI+)*D20*D2PQ
•PDP***2*P<Si)*IPT22 
+3*PDP*P(SI)*I6T22 

L 5 ID PDq**3*D10*01PQ
=PDP** 3*I5T11 
+ 3*PDP*’*2!*IbTIl 

L 6 IP PDQ**3*DlQ*f)2PQ
•PnP**3*I5T12 
+3*PDP**2*I6TI2 

L 7 ID PDq**3*D20*DlPQ
«PDP**3»*I5T21 
+3*Pl>P**2*I6T21 

L a ID PDq**3*D?.q*D2PQ
»P0P**3*I5T22 
+3*PDP**2*I6T22

L 9 ID QDQ^Q (S l+ )*D2Q*nj  PQ = P ( S 1) * I ?.T U

*YEP

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T E



SYMBOLS

*YGP

INDICES

VECTORS

FUNCTIONS

1 - 1 /  A L F A /  D l z  0 2 /  D I O ,  P 1 P Q ,  D 2 Q , D ?..•’ 0  , W/ M l / Z ,  K ,  I l T l l z
I 1 T 1 2 / I J.T 2 2 /  I 2 T 1 1 / I 2 T 1 2 /  I 2 T 2 1 , I 2 T 2 ? / I 3 T 1 I , I 3 T 1 2 ,
I 3 T 2 2 , 1 4 T 1 1 /  I 4 T 1 2 , 1 4 T £ 1 /  I 4 T 2 2 , I ST 1 1 / T *> T 1 2 1 I 5 T 2 1 /
I  5 T 2 2 , I t . T l l /  I 6 T 1 2 / I 6 T 2 1 /  I 6 T 2 2 / I 7 T 1 1 / 1 7  T 1 2 / I 7 T 2 1 /
I 7 T 2 2 , I 0 T 1 1 /  I P T 1 2 / I » T 2 1 ,  1 0  T 2 2 / r u n , m i  2 / 1 9  T 2 2  /
1 1 0 1 1 / 1 1 0 1 2 /  1 1 0 2 1 / 1 1 0 2 2 /  1 1 1 1 1 / i n . ’ ? , 1 1 1 2 1 / 1 1 1 2 2 /
1 1 2 1 1 / 1 1 2 1 2 /  1 1 2 2 1 / 1 1 2 2 2 /  1 1 3 1 1 / m i ? / 1 1 3 2 1 / 1 1 3 2 2 /
1 1 4 1 1 /
KK.

1 1 4 1 2 /  1 1 4 2 1 / 1 1 4 2 2 /  1 1  ’■* 1 1  / 1 1  ‘  1 2 / 1 1 5 ? L, 1 1 5 2 2 /

MU**Z, N I J * Z ,  A - Z ,  Bm l , C " Z /  L « Z /  KA« I t  LI  =»7 /  L 3 * 7 /  L 3 - Z ,
L4 « Z t 1 5 * 7 /  L 6<*7.t L 7 “ Z t  L 0 - Z ,  L fW , r i " 7 , S T - 7 , A A m Z t  B B " 7 /
C C - Z / A A 1 - Z /  A A 2 - Z /  A A 3 - Z /  A l - Z ,  A? ■ 7./ A3 - 7 /  9 1 - I t  B 2 -  Z /
B 3 ■ 7./ J ,  B B W . ,  BF12-Z ,  B B 3 B Z /  L A -  7./ S 1 n 7 , S 2 « 7 / S 3 « Z ,  S 4 - Z .

Ql ,  0 2 ,  0 3 /  P,  0 /  K i t  K2,  K3,

0, l'PF"I/ G“I / 01/ G5BI / G6-C, 67, U6«C, UBG, DD-IJ, OB/ 
DT/ DS “U/ DX/ DK/ DP/ DF = U, 60/ P«'</ PI.

EXPR. ®0/ “0/ c(1/ *0/ “0/ »0/ “0/ VERT3/ *0/ *0/ -9. *0/ *0/
-0/ LOOP/ GHOST/ LOOP/ GHOST/ VV3/ VV4, V03, VG4, PP 3/
PP4 / G033/ V = 2/ m » / TT1/ TT2/ TT3.

TERMS OUT 4211 /TERMS IN 4211

RUNNING TIME (SEC) 178.44 USED MAXIMUM
TERMS IN OUTPUT 4221
GENERATED TERMS 4472 INPUT SPACE 463 2000
EQUAL TERMS 2 31 OUTPUT SPACE 4739 4740
CANCELLATIONS 20 NP• OF EXPR. 4 3 260
RECORDS WRITTEN 5005 IP. REGISTER 74 500
MULTIPLICATIONS 0562 FHfICT. REG. 3 750

RUNNING TIME (SEC) 1 8 1 . 4 3 US-D MAXIMUM
TERMS IN OUTPUT 4062
GENERATED TERMS 4472 INPUT SPACE A43 200 0
EQUAL TERMS 3 70 OUTPUT SPACF 7 1?6 7126
CANCELLATIONS 32 NP. nr- EXPR. 43 260
RECORDS WRITTEN 5034 ID.  REGISTER 74 5,uO
MULTIPLICATIONS 9562 FUNCT, REG. 3 7 50

RUNNING TIME ( SCC) 1 0 3 . 5 4 usrn MAXIMUM
TERMS IN OUTPUT 3960
GENERATED TERMS 44 72 INPUT SPACE 463 2000
EQUAL TERMS 4 76 OUTPUT SPACE 6270 712 6
CANCELLATIONS 36 HR. OF EXPR. A3 260
RECORDS WRITTEN 5050 ID.  REGISTER 7 6 500
MULTIPLICATIONS 95 6 2 FUNCT, »f.G. 3 750

L I ID CW<T+Q{S1+ >*D20*I)2P0»P(S:  ) *12112
L 2 ID 0DQ*PDn*l)2Q*DiP9 = P 0 P * I 2 T I l
l  3 ID q?>0*PDq*D 2Q*D2PQ«PDP*I2T12

L 4 ID Q(S1+)*Q{ S2+)*P iQ+PlPQ
. “D ( S i / S 2 ) * I 3 T l l * P ( $ l ) * P ( 5 2 ) * T 4 T H

L 5 ID/ ADISO/ 0 0 9 * 0 1 9 *  D1 V Q
■ D( S I / S 2 ) *  < D( S i , 5 2 ) * I3T11 + P ( S I ) * P <S ? ) * T 4 T U )

L 7 ID 0 ( S i + ) * 9 ( S2+)«D10*D2P0
■ 0 { S i t S2> * I 3 T 1 2 + P ( S I ) * P ( S 2 ) +T4T1 2

C E N T R O  D I C A L C O L O  D E L L ’ U N !  V E R S I T A  DI  T R I E S T E



L  u i d  o ( s 1 + )  *  ) < s 2  «•) * d z o 4 d i p '•)
= n ( S 1 / 5  2) *1 JTiZ-MMSi) + P( 52)  +T4T71 

L 9 ID O ( 5 1+ )* 3 (S 2+ )* 9 2 0 * D Z P Q
* d ( s i # S 2 ) + I 3 T 2 2 + p ( S 1 ) * p {S2}*T4T7?

n o  if) Rno+n (Gi+ )^mo*i)3 ;■»')
» P ( S I ) * I 3 T -U + P D P * P ( S l ) * I ' . m

l i < i n  p n n * Q ( s i + ) * d i o *D2po
■ P ( S 1 )* I 3 T 2 2 + P D P * P (S I ) * 1 4 T 1 2  

*YL-P

SYMBOLS I« I #  ALFA# Dl# D2# DIG# D1PQ# D20# D2RQ# W# '-lit I t  K# I1T11#
I1T12# I1T22# I2TI1#  I2T12# I2T21# I2TZ2# I 3 T 1 1 #  I3T12#
1 3 T 2 ? # I4T11# I4T12# I4T21# I4T22# T5TH# 15112#  I3T21#
I5T22# I6TI1#  I6T12# I6 T 2 1 ,  I6T22# P T U »  T?T12# I7T21#
I7T22# IP T i l #  I8T12#  IfJTP.l# I8T22# I (>T11# T9T12# I9T22#
I101X# 1 1012# 11021# 11022# H i l l #  1 1112# 111 71# 11122#
11211#  11212# 11221#  1 1 2 2 2 ,  11311# 11317# 11331#  11322#
11411#  11412# 11421#  1 1 422 #  11511# 11512# 11571#  11522#
KK.

INDICES H>J“ 7.t NU*Z# A*»2# B = Z# Ca Z# L"Z# KA*Z# Ll=»7# L7BZ# l.3*Z#
L4-Z# L5*Z# L6«Z# L7»Z# L8*Z# L9“Z# R1"7# 5 1 * 7 #  AA«Z# fJB«7# 
CC-Z# AA1-Z# AA2-Z# AA.3-Z# Al-Z# A2-7# A3»Z# 1 W #  B2«Z# 
B3»Z# J# R R1 “ Z # BR2«Z# 0B3-Z# LA*Z# $1 = 7# 5 7 * 7 #  S3-Z# S4*Z.

VECTORS Ql# 02# 0.3# P# 0# Ki# K2# K3.

FUNCTIONS D# EPF-I# G-I# GI# G5«l# G6-C# 07# UOf# UPC, DD*U# ()B# 
DT# DS =11# DX# Dl<# DP# DF*=U# Oil# PO# f»l.

EXPR. «0# *0# “0# *0# -0#. "0# *0# VCRT3# a0# «0 # • 0« *C# “9#
**0# LOOP# GHOST# LOOP# GHOST# VV3# VV4# \/C3, V G 4 # PP3#
PP4 # GG= 3# V**2# TTO# TT1# TT2# TT3.

TERMS OUT 3960 #TERMS IN 3960

RUNNING TIME (SEC) 202.30 lijrn MAXIMUM
TERMS IN OUTPUT 4345
GENERATED TERMS 4463 INPUT SPACE 4P5 2000
EQUAL TERMS 115 OUTPUT SPACE *741 4740
CANCELLATIONS 5 NP. OF LXPR. 43 260
RECORDS WRITTEN 5107 ID. REGISTER 89 300
MULTIPLICATIONS 10062 FUMCT* REG. 4 750

RUNNING TIME (SEC) 203.69 IISRO MAXIMUM
TERMS IN OUTPUT 3935
GENERATED TERMS 4463 INPUT SPACE 4R 9 2000
EQUAL TERMS 451 OUTPUT SPACE 717 5 7126
CANCELLATIONS 29 HP. OF EXPR. 4 5 260
RECORDS WRITTEN 5134 ID. REGISTER qo SCO
MULTIPLICATIONS 10062 FUNCT. REG, 4 750

RUNNING TIME (SEC) 207.79 USED MAXIMUM
TERMS IN OUTPUT 3060
GENERATED TERMS 4465 INPUT SPACE- 4 85 2 000
EQUAL TERMS 550 OUTPUT SPACE 8 44 5 7126
CANCELLATIONS 39 NP. OF EXPR. 4 5 2 60
RECORDS WRITTEN 5150 ID. REGISTER 89 500
MULTIPLICATIONS 10062 FUNCT. REG. 4 750

L I  ID PDO*Q(S1+)*D20*D1PO

aP|  SD^ISTIZ+PDP^P ( S D  + I4T21

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T E



I. a
L 3 

L 4

l s

L 6

L 7
L 8

L 9 
LIU 
L l i  
L12 
L13

L14

LI5

L16

“ P ( S l ) * I 3 T i 2 + P D P ’!'P (S 1 ) * I 4 T 2 1
in pr>0*0 (Sl+)*D2')*D2 PQ

= P < S i ) * I 3 T 2 2 + P n P * P ( S i ) * I 4 T 2 ?  
IP PD0**2*D10*D.l>>Q

- p d p * i 3T1 i + p d p * * 2* I 4 T U  
IP PPO**2*P19^r32PQ

«P PP * I3 T i2 +P D? * * 2 + I4T12  
IP PDO**2*D2Q*D1PO

■ PnP*I3T12 + PM>* * 2 * l 4 T 2 1  
i p  pdq* * 2 ,*D2'T*d2 pq

“ PDP*I3T22+PDP**2*I4T22  
IP 0D0*D20*D1P9"I1T11  
ID Qnq*P2Q*D2P9»! lT12

IP Q ( S l + > * D I 0 * P l P 9 - P { S i ) * I 2 T n  
rn 0 ( S 1 + ) *Di 0* 02P Q-P  { S I ) * I 2 T 1 ?  
IP Q{ S1 + ) *D2Q*D1 PQ - P ( S 1>* 12T21 
IP Q(SI+)*D2Q*D2P0*P <S1)*I2T22  
IP pnt)*niQ*DlPf)

" P P P * I 2 T l i  
IP Pn0*D10*D2PQ 

“ PD 5»*I2TI2 
ID PP0*D20*DiPQ 

=»PDP*I 2T21 
io  p.oo*D2n*ri2P!.i 

»P0P*I2T22

L17 ID t H 0 * D l P ' i - I 2 T l l
Lit) ID D1QWD2P0*I1T12
L19 ID P20*D1P0*I1T12
L20 ID D2Q*D2PQ-I1T22

*YEP

SYMBOLS

INDICES

VECTORS

FUNCTIONS

I« I#  ALFA# Dlj  
I1T12# U T 2 2 /

02# DIO# P1 PQ# 0 20#rzT.
I3T22#
I 5 T 22 /
I7T22#
non#
11211#
11411#KK.

I4TI1#
I6T11#
I0T11#
11012#
11212#
11412#

14 T12 # 
I 6 T . L 2 #  
I 0 T 1 Z #  
21021# 
11221# 
11421#

22T12#  
14 T 21 # 
I6T21#  I0T21# 
11022# 
11222# 

11422#

I2T21#  
14 T 2 2 # 
I6T22#  
IPT22#
m u #
11311#
11511#

n ?j>q ,
T2T22#
T5T11,
inn#
I °  T11 # Til12# 
11312#  
I 1512#

w, ui #T 3 T11 #
I 5 T I 2# 
T7T12# I 0 T1 2 # 
I 1.121# 11321# 
1 1 5 2 1 #

Z# K# I l T l l #  
I3T12#
I 5 T 2 1 #
I 7T21#
19 T 2 2 #
I I I  22# 
1 1 3 2 2 # 

11522#

MU-Z# NU- Z# A“Z# B»Z# C - Z# L-7.# KA = 7.# L l - 7 #  L3«Z#
1.4-2# L5-Z# L6-Z# L7-Z# L3-Z# L9-Z# PO-7# S I - 7-# AA-Z# BB-Z# 
CC-Z# AAW.# AA2-Z# AA3-Z# Al-Z# A 2-7.# A3-Z# 3 1 - Z /  B2-Z#  
P3-Z# J# PP1-Z# PP2-Z# RB3-Z# LA-Z# SI-7.# S ’ * 7 # S3-Z# S4*7. .

01# 02# 0 3 ,  P# 0# Ki# K2# K3.

P# EPF-I# G-I# GI# 0 5 - 1 #  G6-C# G7# IJG-C# UPO# DP-U# OP#
DT# DS=U# DX# DK# DP# DF-U# GU# Po# ? U

EXPR. “ 0# -0#  -0#  -0#  “0# -0# -0#  VERT3# - 0 .  *0# - o ,  *;('
- 0#  LOOP# GHOST# LOOP# GHOST# VV3# VV4# VCO# VG4# P ' * >
PP4# GG-3# V«2# TTO

TERNS OUT 386R # TERMS IN

RUNNING TIME (SEC) 2 2 9 . 0 0
TERMS IN OUTPUT 3G30
GENERATED TERMS 4,:.*77
EQUAL TERMS 229

TT1# TT2# TT3.

3360

USED MAXIMUM

INPUT SPACE 5 A 5 200 0
OUTPUT SPACE 4741 4 740

C E N T R O  D I C A L C O L O  D E L L ’ U N l V E R S I l A  D1 T R I E S T E



C ANC E LLAT iiJNS 1 0 NR. UF EXPR. r 4 260
RECURDS WRITTEN 5X97 ID.  REGISTER 137 500
MULTIPLICATIONS 94 34 FUNCT. REG. 3 750

RUNNING TIME (SEC) 2 3 2 .  I t ) USED MAXIMUM
TERMS IN OUTPUT 3649
GENERATED TERMS 4077 INPUT SPACE ^45 2000
EQUAL TERMS 4UU OUTPUT SPACE 7126 7126
CANCELLATIONS 20 NR. UF SXPR. 54 260
RECORDS WRITTEN 5210 ID.  REGISTER 137  ' SCO
MULTIPLICATIONS 9434 FUNCT. REG. 3 75 C

RUNNING TIME (SEC) 2 3 3 . 3 9 USED MAXIMUM
TERMS IN OUTPUT 3565
GENERATED TERMS 4077 INPUT SPACE 54 5 2000
EQUAL TERMS 406 OUTPUT SPACE 357^ 7126
CANCELLATIONS 26 NR. OF LXPR, 54 260
RECORDS WRITTEN 5234 ID.  REGISTER 137 5 00
MULTIPLICATIONS 9434 FUNCT. REG. 3 750

L 1 ID
L 1 AL
L 1 AL
L 1 AL
L 1 AL
L 1 AL
L 1 AL
L 1 AL
L 1 AL
L 1 AL
L 1 AL
L 1 AL
L 1 AL
L 1 AL
L i AL
L 1 AL
L 1 AL
L 1 AL
L  1 AL
L 1 AL
L I AL
L 1 AL
L 1 AL
L 1 ' AL
L 1 , AL
L 1 ' AL
L 1 AL
L 1 AL
L 1 AL
L 1 AL
L 1 AL
L 1 AL
L I AL
L 1 AL
L 1 AL
L 1 AL
L 1 AL
L 1 AL
L 1 AL
L 1 AL
L 1 AL
L 1 AL

L 1 AL
1 . 1________________ U l_

1 1 T 1 1  -  6 4 *  \I* *  2 *(1> p  P  * + 2 - 1 6 + P  D *  *  *  ?.
I l T 1 2 « ~ i 2 G * P D P - n i * * 3 + 3  2 * P D P + U + l <' > 2 * P r > f > ' * 9 *  +  2 - 4 0  +  P D P  
X l T 2 2 » 3 2 * { 4 * W * * 2 ~ l ) * ( 2 * V * + 2 - 0 * u + 9 >  
I 2 T 1 1 « 3 2 * W * * 2 * P D P 7 * 2 “ B * P D P * * 2  
I 2 T 1 2 — 6 4 * P D P * W * * 3 + i 6 * P D P  +  W + M * P D P * v * * 2 - l & * P n p  
T 2 T 2 1 “ ~ 6 4 * P D P * V J ' ,’[ *  3  +  1 2 8 * P D P * V , * 4,2  +  1 0 + t’ P I> +  V - - 3  2 +  P D P  
I 2 T 2 2 - 1 6 * ( 2 * W * * 2 - 9 * W + 9 ) * ( 4 * W * * 2 - 1 )
I 3 T 1 1 — * 0 * 1 / * ?  D P * *  3 - 4 *  P O P * *  3  
I 3 T 1 2 « 1 6 * P 9 P * * 2 * W * * 2 ~ 4 * P D P * * 2
I 3 T 2 2 « ~ 3 2 * P D P * W * * 3 H ) 4 * P D P * u + * 2 + n * P D P * V - : } 6 * P D P
I 4 T I l * i 6 * W * * 2 * P P P * + 2 + 0 * W * P D P * * 2
I 4 T 1 2 — 3 2 * P D P * W * * 3 + 3 * P D P * W
1 4 T 2 1 » « 3 2 * P D P * W * * 3  +  6 4 * P D P * W * * ?  +  f ' - * P D £ , * V - 1 6 * P D P  
I 4 T 2 2 * »  ( W * * 2 ~ 4 * W  +  3 ) * ( 6 4 * W * * 2 - X 6 ) 
I 5 T l l * 8 * P D P ’*, * 2 * W * * 2  +  1 2 * P D P *  +  2  +  W + 4 * P D » , ’M , 2  
I 5 T 1 2 — - 1 6 * P n p * W * * 3 - 2 4 * P D P + W * * 2 ~ P * P D P * W
1 5  T 2 i  * - 1 6  *  P  D P  *  W *  *  3  +  2  4  *  P  D P  * W +  +  2  + 1 6 *  P  D P  +  w 
i r ! T 2 2 » 3 2 * l i * * 4 — 9 6 *  Wifc* 3 - - n  +  W * * 2  +  7 4 * ' J
1 6  T 1 1  — -  4 :*  \l*  P  D P  *  3 - 2 *  P  D P  * *  3  
I 6 T i 2 * 0 * P D P * * 2 * W * * 2 + 4 * P D P * * 2 * !V 
I 6 T 2 1 " 3 * P D P * * 2  * W * * 2 — 4 * P D P + * 2 * V “ 4  +  p n P  +  * 2  
I 6 T 2 2 - * - 1 6 * P D P * W * * 3  +  3 2 * P D P * W * * ? + 4 * P D P + W - 8 * P D P  
I 7 T 1 I = 4 * P D P * * 2 * W *  * 2  +  1 2 * P D P * + ?  +  W + 0 * P O R * * 2  
I 7 T 1 2 « ( W * * 2 + 3 * W + E ) * ( - 8 * P D P * V - 4 * P D P )  
I 7 T 2 1 - ( - 4 * P D P * W  +  f l * P 0 P ) *  ( 2 * W * * ? .  +  3 * W + l )
I 7 T 2 2 -  8 * ( W * * 2 - 2 * W - 3 ) * ( 2 * W * * 2 + V f )
I 8 T 1 1 — 2 * P D P * * 3 * W - 2 * P P P * * 3  
I  8 T 1 2  " 4 * P D P * * 2 *  W * * 2 + 6 * P  D P * * 2 * 9 + 2 -*- P D P *  *  2
I 0 T 2 1 ° P D P * * 2 * ( 4 * W * * 2 - 2 * W - 2 )
I 8 T 2 2 - * • 0 * P D P * W * * 3  +  1 2 * P D P * W * * 2  +  8 * P D P * W  
I 9 T 1 1 " P D P * * 4
I 9 T 1 2 « - P D P * * 3 * 2 # W - P D P * * 3
I 9 T 2 2 *  4 * p n p * * 2 * N * * 2 ~ 2 * P I ) P * * 2 7 N ~ 2 * ° 0 P * * 2
2 1 0 1 1 - P D P * * 5 / 2
I 1 0 1 2 « ~ P D P * * 4 *  ( ' •/ +  ! )
I 1 0 2 1 » ~ P D P * * 4 * W  
I 1 0 2 2 » P 0 P * * 3 * t W ~ l ) !M  2 * 9  +  1 )
1 1 1 1 1 —  P D P * * 4 * ( W + 1 )
11112- 2+pdp**3*(W+1J+*2 
I 1 1 2 1 » 2 * P D P * * 3 * ( W * * 2 ~ W ~ 1 )
11 1 2 2 - 2 * POP*1!'2* ( 2+VI + i ) 1M-W*'+2+2*:W + :».) 
I1 2 1 1 « 2 * P D P * * 3 ,M W + l ) * (  W+2 )

1 1 2 1 2 —-4*  PD P** 2* ( W+l )**2*(M*2)

C E N T R O  DI  C A L C O L O  D E L L ’ U N 1 V E R S 1 T A  DI  T R I E S T E



L 1 AL
L 1 AL
L AL
L 1 AL
L 1 AL
L l AL
L x AL
L x AL
L x AL
L 1 AL
L x AL
L I AL
L 1 AL
L x AL
L x AL
L 3 ID

11212  * ~  4 * P D P * * 2 * { W+1) + * 2 * ( V+2)
I I  2? l» 4 * P D P* + 2 *  (lJ + l )  + ( ,> + 2 + W-W'v* 2 )
11 2 2 2 “4* I'DP* (2 *  V+1) * { W+1) * ( V** 2 - 3 * V-?. *
I 1 3 1 1 " P D P * * 6 / 4
1 1 3 1 2 « -PD ?**5*  <2*W + 3 ) / 4
1 1 3 1 1  ■ P 0 P  * *  5 *  ( 1 - 2  * V )  /  4
113 22 » P D P **4  * ( 2  * W + + 2 - W-2 ) /  ?.
I 1 4 1 i B**P0P**3* (N + l )  / 2  
I l 4 1 2 « P D P * * 4 * ( 2 * V * * 2 + 5 * v + 3 ) / 2
1 1 4 2 1 -  PDP**4*(  2*W**2«3’H | -3  1 /2
1 1 4 2 2 -  PDR**3*(~2*W**3+3*y4* >+ 7*u + ?>) 
I 1 5 1 1 - P D P * * 4 * { N * ’*2+3*W + 2)
I l !U 2» ~PD P* *3 +(V ** 2+3 *V+ 2  )* (?*u+3 } 
I 1 5 2 1 a PDP**3*(  — 2*l ' /**3+j’<rW**2+ ll*'W + 6) 
I 1 5 2 2 a PDP**2,|:( <t*y**4~6*U!* *3—3 W—1 <-)
Z -2*W

HPPINT LOOP,GHOST
♦ NEXT

SYMBOLS

INDICES

VECTORS

0 2 /  OiO,  DiPQj* 1)29, n?^n,  
I 2 T 1 1 ,  I 2 T 1 2 ,  I 2 T 2 1 ,  I 2 T 2 2 ,

I - I ,  ALFA/ 01 /
I1T 12 /  I1 T 22 /
I 3 T 2 2 /  I 4 T I 1 ,  I4 T 1 2 /  
I 5 T 2 2 ,  I 6 T 1 1 ,  I 6 T 1 2 ,  
I7 T 2 2 /  IDT11 /  10 T1 2 /  
11011 / 11012 / 1 1 0 2 1 / 
11211 / 11212 / 1 1 2 2 1 / 
1 14 1 1 /  1 1 4 1 2 /  1 1 4 2 1 /

l 4 T . i l / I4T2 2 , I 5T i l /
I6TZ1/ I 6 T 2 2 , I 7 U 1 ,
I8T2X, 10 T 2 2 / I ° T 1 J /
1 1 0 2 2 / 1 1 1 1 1 / TUI?.  /
1 1 2 2 2 / 1 1 311 / 1131.2/
1 1 4 2 2 , 1 1 5 1 1 / 1 1 3 1 ? /

u, VI /  It K/ U T I L /  
m i l /  I 3 T 1 2 /  
T5T12,  I5 T 2 1 /  • 
I 7 T 1 2 /  17T21 /
JOT1 2 /  19 T 2 2 /  
1 3 1 2 1 /  1 1 1 2 2 /  
1 1 3 2 1 /  1 1 3 2 2 /  
11 *521 /  11:3 22 /

KK.

H U - 7 /  N 1 I « Z ,  A - Z /  ! W /  C - 7 . /  L - Z /  K A - 7 ,  L l - 7 /  L7-7. /  L 3 - 7 . /  
L 4 - Z /  L W >  L 6 n Z /  L 7 - Z /  L O - Z ,  L W ,  R ' W ,  S I * Z /  AAsZ' Bc,* z ' 
C C - Z /  A A 1 - Z /  A A 2 - Z /  A A 3 - Z /  A W ,  A 2 - Z »  A W ,  B l - Z /  B 2 « Z /  
B 3 - 7 /  3 /  R O W ,  n B 2 « Z /  B P 3 - Z /  L A - Z ,  5 1 * 7 /  3 2 * 7 /  - > 3 - Z z  5 4 - Z .

0 1 /  0 2 /  0 3 /  P/ 0 /  K l /  K2/ K3.

FUNCTIONS D/ EPF»I ,  G®I, 0 1 /  0 5 = 1 /  G6«C, 0 7 /  Un=C, "AG, OP“U/ 03 /  
DT/ DS»U/ DXz DK/ DP/ DF«Uz GUz PC/ P I .

EXPR. * 0 / ° 0 / ”0 /  - 0 / - 0 /  - 0 /  - 0 ,  VERT3 /  *0 / *0 /  =*0» * 0 / = 0 /

=0/
PP4,

LOOP, GHOST/ 
GG-3/ V“ 2 ,

LOUP/ GIIUST, 7V3,  VV4/ 
TTO/ TTIt TT2, TT3.

VC 3 .  VGt /

RUNNING TIME!(SEC)  
TERMS IN OUTPUT

2 6 3 . 3 1  
5 0 6

OSBD MAXIMUM

2000  
4 7 40 

260  
5 00  
75i>

GENERATED TE1*HS 0192 INPUT SPACE 1158
EQUAL TERMS 7243 OUTPUT SPACE 3 881
CANCELLATIONS 443 HR. OF EXPR. 137
RECORDS WRITTEN 5242 ID.  REGISTER 117
MULTIPLICATIONS 

TERMS OUT 356

3 0 1 2 6  

5 /TERMS IN

F U N C T . R Lt.». 

3 565

3

RUNNING TIME (SEC)  
TERMS IN OUTPUT

2 7 2 . 1 1
616

INPUT SPACE

USFO MAXIMUM

2000  
4 740  

260 
500  
7 50

GENERATED TERMS 1 0 6 2 6 11 5 «
EQUAL TERMS 9450 OUTPUT SPACE 25?'?-
CANCELLATIONS 552 MR. OF LXPR. 137
RECORDS WRITTEN 5242 ID.  REGISTER 117
MULTIPLICATIONS 491 80

H R
Z GPl-LOUP

1* l J N C T • REG. 3
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I
Z Glll-GHOST

L U ID Dl-l+ALFA
L 2 AL D2-2+ALFA
L 2 AL Hl-H'-l

*NEXT

SYMBOLS I»I, ALP A/ PI, 1)2/ 010/ D1PU/ 020/ 
I1T12, I1T22/ I2T11/ I2T12, I2T21/ 
I3T22/ I4TU, I4T.12/ I4T2I, I4T22, 
I5T22, I6T1I, I6TJ.2, l6T2i, I6T22, 
I7T22/ IMT11/ I0T12/ I8T21/ I0T22# 
11011/ 11012/ 21021/ 11022/ 11111# 
11211/ 12212/ 11221/ 11222/ 11311/ 
11411/ 11412/ 1142.1/ 11422/ 11511/ 
KK.

0 2 2 0 /  U, W1 /  Z, K, I I  T i l /  
12 T 2 2 /  u n i /  13T1 2 /  
I r> T l i ,  Tf?T12/  I5 T 21 /  
I7T1.1,  T7Tt 2 /  I7 T 21 /  
TqT U ,  j o j i  2 /  I 9 T 2 2 /
1 1 1 1 2 /  I H 2  1 /  1 1 1 2 2 /  
11^12 ,  7 1 3 2 1 /  1 1 3 2 2 /  
1 1 5 1 2 ,  T15 ? 1 /  1 1 3 2 2 /

INDICES

VECTORS

MU-2/ HU*2/ A-Z, D-Z, C-Z/ L-Z/ KA*Z/ 1.1-7, l»-Z, L3-7/ 
L W >  L5-Z/ L6«Z, L7-Z/ 1.6-7/ L9-Z, P1-Z, ST-7/ AA»7/ BB*Z, 
CC-Z, AAa-Z/ AA2-Z/ AA3-Z/ A1"Z/ A2-Z, A3-?, 71-2/ 92-Z/
D 3 * Z / .1/ BB1-Z, DR2-Z, 1B3-Z, LA-Z/ Sl-Z/ s?-Z, S3-Z/ S4-Z,

01/ 02/ 03/ P/ 0/ K.1/ K2, K3.

FUNCTIONS D/ P P F -I /  G"I/  6 1 /  G5 -  I /  G6-C/  0 7 /  U n - r ,  f)0 “U/ 08 /
DT/  DS«U/ OX/ OK, DP/ DF-U/  GU/ PO, P I .

EXPR, -0/ -0/ •0/ -0/ -0/ -0/ -0/ VERT3/ -0, -0 , -0/ -0 / - 0 /
«<>, LOOP/ GHOST, LOOP/ GHOST/ V73, V'"*, V03, VG4 / PP3,
PP4, GG-3/ V-2/ TTO, TT1, TT2, TT3,

RUNNING TIME (SEC) 200,99 I'SCO MAXIMUM
TERMS IN OUTPUT 214
GENERATED TERMS 4400 INPUT SPACE 367 2000
EQUAL TERMS 4063 OUTPUT SPACE 1253 4740
CANCELLATIONS 121 HP. OF EXPR, 3 5 260
RECORDS WRITTEN 5255 ID. REGISTER 7 500
MULTIPLICATIONS 20130 FUNCT, REG. 1.6 75!)

SYMBOLS 1-1/ ALFA/ 01/ 02/ DIO/ D1PQ/ 020/ 92PO, v, vil, Z/ K/ ILTU,
T1T12/ I1T22/ I2T11/ I2T12/ I2T21 / I2T22, I3T11, I3T12/
I3T22/ I4T11/ I4T12/ I4T21/ I4T22/ T5TU, I5T12, I5T21/
I5T22/ I6T11/ I6T12/ I6T21/ I6T22/ m i l ,  T7T12, I7T21/
I7T2.2/ 10T11 / I0T12/ I6T21, I0T22, I0T11, JOT12, I9T22/
1103.1/ 11012/ 11021/ 11022/ 11111/ 11112/ 11121/ 11122/
11211/ 11212/ 11221/ 11222# 11311# 11312/ T1.321, 11322/
11411/ 11412/ 1142.1/ 11422/ 11311/ 11512/ 11521/ 11522/
KK,

INDICES MU-Z, NU-Z/ A-Z/ B-Z/ C-Z/ L-Z/ KA-7./ 1.1=7/ 1.2*2/ L3-Z/
L4-Z/ L5-Z/ L6-Z/ L7-Z/ L6-Z, L9»Z/ R0-7> ST-7/ AA-Z/ BB-Z, 
CC"Z, AA1-Z/ AA2-Z/ AA3-Z/ Al-Z/ A2-Z, A3-Z, 3l-Z> B2-Z/
B3*Z/ J/ BB2-Z/ KB3-Z, LA-Z/ Sl-Z/ S2-7, S3-Z/ S4-Z.

VECTORS

FUNCTIONS

EXPR.

GR1 -

01/ 02/ 03/ P/ '}/ KI, K2/ K3,

0/ EPF-I/ G-I/ 01/ 65-1/ G6-C, G7/ UG-C/ U R G , DP-IJ, OB/ 
DT/ DS-U? DX/ DK/ DP/ Of-U, GIJ/ PC/ PI,

■ 0/ -0/ *0/ “0/ -0/ -0/ *0/ VERTJ/ -0/ -0/ -0/ -0/ -0/ 
-0/ LOOP/ GHOST/ LOOP/ GHOST* VV3/ VV4/ VG.3/ VG4/ ?P3, 
PP4, 00-3/ V-2/ TTu, TT1/ TT2/ TT3.
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+ D(AA1/UB1)*D(A1/B1)

* ( 2.*W*PDP**4 ) +0.

U R
C COMBINATORICS FACTORS INCLUDED 
Z TT1-1. /2.*LOOP-( W-l)**2*GHOST 

L 3 ID Wl-VJ-i
DELETE LOOP# GHOST 
*NEXT

SYMBOLS

INDICES

1-1/ ALFA/ D1/ 
I1T12/ I1T22, 
I3T22/ I4T11, 
I5T22, I6T11/ 
I7T22, I8T11/ 11011/ 11012/ 11211/ 11212/ 
Il'tll/ 21412/ 
KK.

02/ 010/ DIP0/ 020/ 
I2T11/ IZT12, I2T21/ 
I4T12, I4T2I, I4T22/ 
I6T12/ I 6 T 2 U  I o T 2 2 / 
X0T12, I8T21/ 16 T 2 2 / 
11021 / 11022/ 111lit 
11221 / 11222/ 11311 , 
11421/ 11422/ 11311/

D2P0, W, ifl/ Z, K/ I1T11/ 
IZTZZ, r3T ll/ I3T12/
I5T1Z/ T5T12/ IU T 21/
I7T11. # I7T1 2/ 17T 21/ 
I0T11/ T*m2, I9T22/11112/ 11122/
11312/ 11321/ 11322/ 
11712/ 11 2 2 /

MU-Z/ I1U-Z/ A-Z/ B-Z/ C-Z/ L-Z/ KA-Z, 1.1*7/ L2*2/ L3«Z/ 
L4«Z, L5*Z/ L6-Z/ L7aZ, L8-Z, L9«Z, PH-Z/ ST-7/ AA-Z/ BB-Z, 
CC-Z, AA1-Z/ AA2-Z/ AA3-Z/ A1»Z/ A2*Zz A3-7, 31-Z, B2-Z, 
B3-Z/ J, BBI-Z, 0B2aZ, BB3-Z/ LA-Z, Sl.-Z/ S2-Z/ 53»Z/ S4«Z.

VECTORS Ql, 02/ 03/ P/ «/ Ki/ K2, K3.

FUNCTIONS D/ EPF-I, G-I/ 01/ G5aI/ G6-C/ G7/ UR-C, UBG, DD-U/' 03/ 
, DT, DS-U, O X ,  DK/ DP, DF-U/ CU, PC/ PI.

EXPR. -0/ “0/ "0/ “0/ -0/ “0/ -0/ VERT3/ -0/ -0/ *0/ -0/ *0/
-0/ LOOP/ GHOST/ LOOP/ GHOST/ VV3, VV4, VrO/ 904/ PP3/ 
PP4/ GGa3/ Va2> TTU/ TT1/ TT2/ TT3.

RUNNING TIME (SEC) 204.30 
TERMS IN UUTPUT 209 
GENERATED TERMS 156U 
EQUAL TERMS 1185 
CANCELLATIONS 94 
RECORDS WRITTEN 5255 
MULTIPLICATIONS 5011

IIŜ D MAXINUN

INPUT SPACE 362 200C
OUTPUT S PACC 14B7 47 AO
NR. OF EXPR, 73 260
ID. REGISTER 3 500
RJNCT. REG. 3.9 730

SYMBOLS

INDICES

VECTORS

FUNCTIONS

1 - 1 /  A L F A /  0 1 /  0 2 /  D I O ,  D 1 P 0 ,  D 2 Q ,  D P ^ O ,  « ,  V I ,  Z ,  K ,  I 1 T 1 I /  
I 1 T 1 2 ,  I 1 T 2 2 /  I 2 T 1 1 ,  I 2 T 1 2 /  I 2 T 2 1 ,  I 2 T P . P ,  I 3 T 1 1 ,  1 3 T 1 2 ,
I 3 T 2 2 ,  J 4 T 1 1 /  I 4 T 1 2 /  I 4 T 2 1 /  X 4 T 2 2 /  I 3 T H ,  I 5 T \ 2 ,  I 5 T 2 1 ,
I 5 T 2 2 ,  I 6 T 1 1 /  I 6 T 1 2 /  I 6 T 2 1 /  1 6 T 2 2 ,  I 7 T 1 1 ,  I 7 T 1 2 /  I 7 T 2 1 ,
I 7 T 2 2 ,  I B T 1 1 /  I 0 T 1 2 ,  I C T 2 1 ,  I 0 T 2 2 ,  I Q T 1 1 ,  T 9 T 1 2 ,  I 9 T 2 2 ,
I l U l l /  1 1 0 1 2 /  1 1 . 0 2 1 /  1 1 0 2 2 /  1 1 1 1 1 /  1 1 1 1 2 /  1 1 1 2 1 /  1 1 1 2 2 /
1 1 2 1 1 /  1 1 2 1 2 /  1 1 2 2 1 /  1 1 2 2 2 /  I i 3 . i l /  1 . 1 3 1 7 ,  U 3 2 1 ,  1 1 3 2 2 /
1 1 4 1 1 /  1 1 4 1 2 /  1 1 4 2 1 /  1 1 4 2 2 /  1 1 3 1 1 /  m i 2 ,  1 1 * 7 1 ,  1 1 5 2 2 /
KK*

MU-Z, NU-Z/ A-Z/ B*>Z/ C-Z, L»7./ KA-I, 13.-7/ 1.7 *Z, L3 = Z,
L W , - L . W ,  L6aZ, L7-Z, LC-Z, L9-Z/ R'3«7, S7-7, AA-Z/ B W ,  
CCaZ/ AA1*Z/ AA2-Z/ AA3-Z/ AlaZ/ A2»7> A7»7, 31«Z/ B2-Z/ 
B3a7./ J, BB1°Z/ BD2aZ, BB3-Z/ LA-Z, S W ,  S7«7> S3»7./ S4«Z.

91/ 02/ 03/ P/ 0/ Ki, K2, K3*
0, EPF-I/ 0-1/ 01/ G5-1, 06-C / C7, IJG-C, "BO, DD-U/ OB,

C E N T R O  DI C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T E



EXPR.

PT> DS =U# OX# DK# DP# DF=U# GU# PC# PI.

- 0/  -0/ »0 , =0, - 0 ^ = 0 ,  'Cb VERT3, -O r *0>
*0# LOOP# GHOST# LOOP# GHOST# VV3# VV4# VG3# VG4# PP3# 
PP4# GG*3# V = 2# TT10# TTX# TT2# TT3.

TT 1

+ P(AA1)*?{A.' )»?(31}*p{-331)

* ( „ 3i3.*Dj*D2*W*P0?**2 + 4.*94*D2*y**2*PDP**2 + 120. *91*D2*W**3*PDP**2 - 104.*01*0 2*VI*+**d0P**2 + 16,*01 

*D2*W**5*PDP**2 - 16 4 * *D1*W*PDP**2 - 160.*D;l****3*P3?**2 + 6Wt*Dl*W**3*PDP**2 - 468.*01*W**4*POP**2

+ il2.*D**W**5*PDP**2 + 8Q.*D2*PDP**2 + 166.*nl**2*W*?D?**2 + 26.*D1**2*N**2*PDP**2 - 568.*D1**2*V**3*P9P**2 

+ 696,*P1**?*V/**S4*PDP**2 ~ 33&.*D1**2*-W**5*P0P**2 + 64. *D 1*+2*W**6*PDP**2 - 48. *D1**2*PD°**2 - 4 ,*02*W* PDP**2 

+ 24.*D2*W**2*PDP**2 + 32«*D£*W**3*PDP**2 - 36.*02*W**4* PDP**2 - 16. *D2*PDP**2 4 14. *92**2*V*PDP**2 

+ 2»*D2**2*W**2*?n?**2 - 48.*D2**2*W**3*PDP**2 + 32**D2**2*V/**4*PDP**2 + 22.*W*PD°**2 - 2C.*w**2*P9P**2

- 102.*y**3*PDP**2 + 93.*H*»4«?DP**2 - 13. *W**S*^> n***2 + 4 ,*y**6*PDP**2 4 16.*?DP**2 )

+ P<AA1)*?(A13*D(31#3S1)

* ( 4 B*D1*D2*W*PDP**3 + 12,*DX*02*W**3*PDP**3 - 8. *01*02*W**4*POP**3 + D1*D2*PDP**3 + 53.*D1*V*P0P**3

+ 49**DX*w’**2*PDP**3 ~ 194.*DI*W**3*PDP**3 + 148.*01*W**4*PDP**3 - 32.*D1*W**5*PDP**3 - 25.*D1*PDP**3

« 42.*DI**2*W*PDP**3 - 16.*D1**2*W**2*PDP**3 + I50.*DI**2*W**3*PDP**3 - 180«*D1**2*W**4*PDP**3 + 95.*01*42 

*»,/** 5* p 3 p** 3 „ l6,*Dl**2*‘t/**6*PDP**3 + 31./2«*D1**2*PDP**3 - D2*W*PDP**3 - 5#*D2*W**2*PDP**3 - 2 .*D2*W**3*PDP**3 

+ 4 #*D23M**4*?DP**3 + - 1./2.*D2**2*POP**3 + 1 ./2.*W*PDP**3 * 15.*W**2*PDP**3 4 39./2.*W**3*PDP**3

4 3.*v,|*£4*?[yp**3 - 3 .*'•/** 5* POP** 2 - i ./2.*PDD**1 )

+ P(AAI)*0(Ai#31)*P(BBl)

* { 2o*01*D2*u*?0P«*3 - 14,*D1*D2*W**2*?D?**3 + 4 .*01*92*W**3*PDP**3 + 6. *D1*D2*P9P**3 4 48.*01*W*!=>0P**3 

+ lu£.*D_*9 **2*3 92**3- ~ -7^•* 0 - *  * 3* ? D P* * 3 4 4 8. *D1*V/**4*P9?**3 - 32#*D1*PDP**3 - 49,*91**2*w* p [)P4*3

- M .  + Dl**?**^^^^**;* 4 ^8^.*Di**2**4**3*P9P**3 - 128.*91^*2*W*^f4*;)D?**3 + 32 • *01**?*w**!:±pt>p*-fe3 + 20.*01**2 

*ppp**3 - 4 C*02*M*PO?»*3 ~ _ j, *D2*W**2*P9P**5 + 6.*n2*%|** 3*PDP**3 4 6.*D2*P0P**3 - 02**?*V*PD p** 3 4 4.*02**2 

*M»*2*?('tpic*3 „ ?a*D2**2?PDP**3 - 7 .*'??▼ °D ?**3 4 3. *w**2 **'Jo p**3 4 13« *V**3*PD?**3 - 7#*if**4*PDP**3 + 2,*Vf**5

* PPP*#3 ~ )

4 P ( AA - ) *9 ( A 9 9 w }: ' P ( 8 _ )

*. ( «♦ «;sDi*A >*;*« a3P**j 4 „2.* - ,%*fp *92*N**4 & P*»3 + Dl+02*?0&*** 4 53. *nitw*P0P**3

4 4 9 , * 91* W**pt;'o->**3 ~ _ >4. *91*'./** 3* PDP-**! * 1 4 3 .*n!*!./■**'+ * p q p * + 3 - 32.*Di*>'**!>*PD***3 - 25.*01*70P**3
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APPENDIX VI
THE ONE--LOOP GRAVITON CONTRIBUTION TO THE GRAVITON

SELF-ENERGY
_ <n =  - 'k -

Einstein’s Parametrization
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I D /  G U  ( A  + /  <J +  ) =*D { A /  8 ) - 2  *  / 2  .  * K *  ( A /  3 ) + P ' ^  ( 3  At ,  l  3 >
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+l./4.*K**2*(Pl(N5#N15#NQ)*Pf>(MlP#‘i6) *Pl (N5# M15# N ? > *P0 (Nft# _ )

+ P l t N 1 5 # N 5 # K B ) * P 0 ( N l ' ? # t l A )  +  P l  ( N 1 5 # f l 5 # M 8  ) * P 0 ( N 6 # " 1  J ) 
+P0(N5# Ml5 J+P’l ( Nlft#M6#Nfl) fpn {Hft# HI 5 )*P 1 (N6# N1ft# NO )
+  PO(Nlft#Nft ) * P 1  (Nl*;#Mi\.NP) f n D ( Nlft#Nft ) *P1 ( N f t # N I t # NO )  )
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♦ P i  ( N15# M5# !!m ) + P0(M1.5# Ml ft) *P() ( JJ6# N16)
♦  P I  ( N l f > #  M S , H D ) * P O  ( M i 6 , M l  ft ) * * 0  ( N I 6 # N 6 )
+  PJ L ( M l ? #  N 5 #  MO ) *  P D  ( N  1 6 #  M l  f t ) + °  0  C M f t #  H i f t )
+ P0 { N ft# Mift) * 1>1 ( Ml.5#M) ft, HP ) + !> U ( M l6# H6 )
+  P  0  ( M 5  #  M 1 5 )  *  P 1  ( H 1 3  #  M 1  f t  ,  N n  ) * 3  0  C N  0 » N 1 6  )
+  P « M N 5 # N 1 5  ) * P 1  ( M l 6 # H i  H 3 >  * P 0  ( M l 6 # H 6 )
+  P 0  ( M 5 #  M l 5  ) >)• P I  ( f U f t  # M r a  ) * p  0  ( U f t #  M l 6  )
+  ? 0  ( N 1 > H  5 }  *  P 1  ( N 1 5 f  M 1  ft ,  V  D ) ♦  n  I -  ( N L 0  /  M 6 )
+  P 0 ( M 1 . ' 5 # M 5 ) « P 1  1 H 6 # N  1 6  )
+ P 01H1 f. / H 3) * P 1 { N l  ft. * n .r. ,  f 18 ) « p 0 ( N16 t H i>)
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+  P 0 l N 1 5 # M 5 ) * P C ( N 1 5 # ' l A ) 4 P 0 f A , 1 5 # N 5 ) * P 0 ( N 6 # N l 5 ) )

-1*/ n.*K**3* { P0( NS# M15)*P0 (Ml?# >|i 6 Ml 6# N6)
+  P 0 (  N 5 #  M i . * 5 )  * P u  (  M l  =5# ‘ 1 1 ft ) * p o  f  M 6 # M 1 6  )
+  P 0 ( M 5 # H 1 5 ) * P G  ( M l 4 # M l ?  ) * P ( >  ( M 1 6 # M 6  )
+  P ; ) (  M 5 #  N X i * ) * P v (  N l f t #  * ■ ! ! ?  ) * P ’"j ( M 6 # N i 6  )
+ P0(N15#N5)*PC( M15 # M1 ft ) + p r> f Ml 0 # H ft)
+  ! > 0  ( N 1 5 # N 5  ) * ! > 0  (  M l  ? ,  H l f t  '} f t #  > l l 6  )
+ P0 ( Hi 5# N ft )^PC {Ml ft, M15 ) * p-;i (-11 ft# M 6)
♦ PO (M l 5# N5 ) Tpc (Hlft#'!i 5 )«vp/\ (M ft# N l 6 ) ) )

* < D < M I D # M i l ) - l . / 2 . P O ( m i D , v 1 1 J ♦ P O ( N 1 1 # M 1 0 ) >
♦  1 ,  M ,  * K * * 2 *  ( P O  ( M 1 0 #  N 1 7  ) *  P O  ( M 1 7 ,  m  i  ) +  - > o  ( N i. J  # N i  7  ) +  P i ' K  N 1 1  # N 3 7  >

+ P0(Nl7#Ml0)*P0r?1.7,Mli) + '>0(M 1.7# M l v ) *P0 (N1JL# Ml 7 ) )
- 1  •  / M  , ^ i ( A , .'c 3 A  ( P u (  N I G # M i 7 )  +  P 0  ( M  l 7 # M i a  (  H . I O #  N 1 1 )

+ ''»0(M.1U#‘U 7 ) « P 0  (‘l 17, *li 5 )*!>#. (Mil# 111 0 )

C E N T R O  DI C A L C O L O D E L L ’ U N 1 V E R S 1 T A  Dl  T R I E S T E



L15

L17

IO/GUlM 
+1 . / 4 •

-1./8.

+ P 0  ( NI o  /  N X 7 )  * p o  < N13 /  N1 7 )  * n 0 ( N18 /  N1 1 )
+  ? 0 ( N 1 0 / N 1 7 ) * P U ( N 1 0 / N : i 7 ) * D 0 (  N l i / N I B )
+  P 0 ( M l 7 # M 1 0 ) * P 0 C M i 7 » M l ' ? )  +  P 0 ( M i a / M l l ) 
+ P 0 ( N 1 7 / N 1 0 ) * P O  ( N 1 7 / N 1  n ) * P O U I l l / M 1 0 )
+  P 0 ( N 1 7 /  S i U } * P 0 ( N i l , M l 7 1 + n f M  N 1 0 / N 1 1 )
+ P:0(H17jiHl-:f)'«'Pn(M.in,HT7)*Pf,.(M ll> N ia )  ) ) olJZ

15+/ >16 + )  = D ( H5 / N 6 ) —1 . / 2  ,  + K* ( p O <MS/HA ) + P>J ( N6 /  NS ) ) °
a k * * 2 * i  p0( N : ? t Nil*) *PO (N\r» f 1ft ) + p 0 (N 5/ H 15 ) + P0 (11&/N.I?)

+  P U ( H 1 S ^  N S  ) * P O { N !  S / U A )  5 / N S  ) * P 0 { N 6 / N . 1 5 ) )
*  K  * *  3  *  ( P  0  ( i t  5  /  N 1 5  ) *  I* C  ( N 1 5  /  M l  6 )  *  P  0  ( U 1 6 / N  6 )

+ P  0 ( N J5 / N 1 5  ) + P C {N 1 5  / !• 11  f t ) * n  0 ( M 6 / N 1 6 ) 
+ P O ( N 5 / N 1 5 ) * P O (  Nl f t z N1 * )  * pO (** 1 6 , N ft )
+ P0 <N5/Mi5)*P0 (Mlft/ ‘-11 *> } *PT ( N ft j M16)
+  P O ( f U 5 / N . f t ) > v P O ( f U ' 5 / , n  A  ) * P ' M ' U 6 , N 6 >
+  P  0  ( N 1 5  / N 5 )  *  P . L  ( H 1 5  /  M 1 f t )  * * ■ : > <  N ft ,  N 1  ft )
+  P O ( N 1 5 / H b ) * P O < N l . f t # M 1 5  ) +  P O ( N i f t , N f t )
+ PO (N13/N5) *PO < HI ft/Ml? ) * pi (Mft, N.l ft) )

id/K-o
*NGXT

SYMBOLS

INDICES

FUNCTIONS

EXPR.

1  =  1 .  0 * 5 /  0 2 /  0 3 /  (UP/ D I P Q /  D 2 ' - l /  D ?  p O. .  V /  7 ,  K ,  I 1 T 1 L /
J 2 T 1 1 /  * * 1 3 T l i /  1 4  T 1 1  /  I 5 T 1 1 /  I f t T U /  I 7 T l b  M T U ,  I 9 T 1 X .

N»=Zj* N2*Z/ M5-Z/ N6-Z/ N9-Z/ N7*Z/ NT«*7, H1.3-Z/ N14*Z/ 
N15-Z/ N16-Z/ H17-Z* N10-Z/ N20-Z/ N21.-7, H3-Z, N4«Zz NlO«Z,
A... — ... « T I i - 7  Ti _*» 1.' I I _ *7 Vi I I •* 7 . A • 7  . n - 7 r* _ 7 I — T

K A ­ 1 ,  L i  =  Z / L 2 » Z / L 3 - Z / L 4 » Z z L  5 » Z /  L S  n  7  » 1 . 7  = 7 / L  b  * Z / L  9 * I f

R O * Z /  S I - Z / A A  = Z / B 3 “ Z / C C  =  Z / A A 1  = 7 / A A  2  =  7 /  A  A 3  * Z / A l  = I f

A 2 - I f  A 3  =  Z / i U  = Z / B 2 “ Z / R 3 * 2 / J / B O i * ^ /  O' * ? * 7 » B B S * I f C l * I f

C 2 « I t  C 3 * Z z C 4 = * Z / E l “ Z / F  2  ** Z  / E 3 =  Z  /  s r » Z / . $ ? « 7 / S 3 - I f S 4 * Z ,

n , [: P  F  =  I  /  G 1* 1  / G I /  G •*K-*ItIT
i G 6 » C / 0 7 /  Ur . = C /  U n r , D D - U / D B /

D T / 0  5  =  U /  O X /  O K / D P /  O F = 1 I f  G M I  J G M / G U I . G U , P C * P 1 / P 2 z
R X / R R .

R i / R 2 /  R 3 / R  A / R ? ' / R 6 / L A G .

RUNNING TIME (SEC) 
TERMS IN OUTPUT 
GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

2.70
33

l»S” D MAXIMUM

36 INPUT SPACE fn 2 2 U C f)
3 OUTPUT SPACE loo 4740
0 NR. OF HXPP. r>? 260
6 ID, REGISTER 500

103 FUNCT. REG. A 75 0

R2

+  1 , / 2 , * P 2 ( N 2 / N 2 / N 3 / N 3 )

-  i.M.*P2(N2/N9/N8/N2)

-  l./2.*P2(N2/H3/N2/N3)

+ l.M.*P2(M2/N3/H3/N2)

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S l T A  DI T R I E S T E



“  1 .  M . * P 2 ( N 8 , M 2 , M9 , N2J

+ l . M , * P 2  ( H 0 , N B , N 2 / N 2 )

S t y
-  1 .  /21 * P ?. ( MB. M2, M2, H3)

+ 1 . / 4 , * P Z (M3,M2,M3,M2)

+ 1 . / 4 . * P 2 ( N 3 / H 3 , M 2 , N 2 >

R4 *=

+ 1.  /^•+P2(M.n,M8,.MI>,NUJ

-  1 .  M  .  * P 2  ( N 3 ,  M U ,  M8  ,  N U )

+ l . M . * P 2 { M 3 , M 3 , M I . I , N U )

+ 1 .  M . * P 2 ( N 3 , M U ,  M3,MIJ)

-  i . / 4 . * P 2 ( N 3 > M U , M U , N 3 )

-  l . / 4 . * P 2 ( M U j H B , N f l , M U )

+ I • / 't • *P2 ( MU, M3, N3,  Ml.))

-  J L .M. *P2(?1U#N3,MU, M3)  

+ l . / 4 , * P 2  ( M U , f i l l , H 3 , M3)

C E N T R O  D I C A L C O L O  D E L L ’ U NI  V E R S I T A  DI T R I E S T E



-  1 . / 4 . * P 2 { N ! J / N 3 j M1V13)

♦ l . / 4 . * P 2 ( M U > M t l , H 3 * M 3 )

R6 «

l . / 4 . * P 2 ( L A , , i U j - f U M V ' ) )

+ 1 . / 4 . « P 2  (LA/mJ/RfJ/MU)

-  1 .  / 4  . * P 2  ( L  A / N U j .  M I J j R n )

+ 1 »  / 4 »  * P 2  ( L  A /  P. O/  MU /  M U )

-  l . / 4 . * P 2 ( HU / L A # NU * RO)

+ l . / 4 « * P 2 ( t f U , L A , R O , H U )

+ l . / 4 . * P 2 ( M U * M U > L A * R Q )

-  l . / 4 , *P2<f HJ, P. n>LA/ MU)

-  1 # / 4 , * P 2 ( M I M A # M I I / R 0 )

+ l . / 4 . * P 2 { M U * M U , L A , ! ? a )

+ l . / 4 . * P 2 { R Q , L A , r 1 U , m j )

l . / 4 . * P 2 ( R f b f l U , L A , m j )  + 0 .

•■! R
Z  L A G *  ( I .  + .  S ^ i d P : . !  ( t i n  O f  N 2 0  ) + K ‘»-*2*> f P O  ( M2 0  ) + P 0 (  M2- 1# N 2 1  ) /  q .  

- 1 «  / 1 6 .  *  ( P O  ( M 2 0 *  H 2 2 ) *  P O  ( f 12 0 1  *» 2 1 . ) + P O  < M P C .  N ?. I ) *  P 0 ( M ?. i  ,  N 2 0  )
+ P0 ( f121 /  M 2 0 ) *  P u { 'A 2 C-> M 21)  + p 0 ( M ?. 1 .  M 2 0)  * P n < h 21 ,  f 12 0 ) ) ) >
*  { P 1  *  R 1  * R  2 ■+ D 2  *  U 3 *  r: 4  + D 3 *  R 5 +  R 6 >

C E N T R O  D I C A L C O L O  D E L L ’ U N 1 V E R S I T A  DI T R I E S T E



L 5

SYMBOLS

INDICES

FUNCTIONS

6XPR,

ID*K=0 .
MPRINT LAG
DFLHTE Ri/R2/R3/F;A*R5*R6 
❖ begin

1*1* DI* D2* D3* D 
1 2TIT* I3T11/ IAT1

N1«Z* M2*7.* H5"Z* 
N.L5=Z* N16-Z* HIT* 
Nll-Z* H12“ 2/ U “ Z 
KA»Z* L.W/ L2»Z* 
Rf1»7.* SI -7/ AA“ Z*
A2-Z* A3-Z/ BW *  
C2°7.> C3“ 7* CA*Z*

D* E PFaI* GaI/ GI* 
DT* DS°U* OX/ OK* 
RX* RR.

10* niPQ* D2Q> D2Pf|, W* I t  X* UTll*  ©?/ 
1* I5T11* I6TU* P T l b  IOTU/ I9T11.

N6-Z* HG»Z* H7«Z* M9«7* W * 7 . t  .
Z* M18 = Z * N20 = Z* N21 = 7.* -N?*Z* NW* .Uv-Z/
* TA-Z* NU-Z* NU-Z* A»7* 3-7/  C-Z* L-Z* 
L3»Z* L W *  L W ,  L6«7* L7-Z, LO-Z* L9»Z* 
BD-Z* CC-Z* AAl-7* AA2-7* A A 3 - Z * A1 = Z*
Q2-Z* B3-Z* J* 331-7* 3H2-7, 3B3“ Z* Cl-Z* 
E1*»Z* E2-Z* E3-Z* S W *  S2-Z* S3-Z* S W .

65 = 1* G6*C* G7* UG-C* MSG* DD»U* DB*
DP* DF-IJ* GH1* 61* GMT * GM* PO/ PI/ P i t

R1* R2* R3* R4* R5* R6* LAG#

RUNNING TIME (SEC) 10.01 
TERMS IN OUTPUT 369 
GENERATED TERMS 369 
EQUAL TERMS 0 
CANCELLATIONS 0 
RECORDS WRITTEN 12 
MULTIPLICATIONS 170U2

INPUT 
OUTPUT 
NR. OF 
ID. R 
FUNCT

PACE
SPACP
i:XPR.

GISTF.R
REG.

us^n
313 

25 3 A 
3A 

3
36

MAXIMUM

2009 
4 7 AO 

260 
SCO 
7150

SYMBOLS

INDICES

FUNCTIONS

EXPR.

T . T .  n i . n?* D3* D1Q* D1PU* 020* D2PQ* W. 7* K, I1T11*
IZTu!? I3TU, m i l ,  I5T11, I6TJZ, I^UX, ffT U . MUX.

m *>« 7 • M W *  N6 = z* N8 = Z* N7-Z* ’-'W* 0.13*7* N1A-Z* 
M1W ,  NX6-Z, »1W» NXB-Z, NZO-Z, Hi.?, NW» H10-Z,
Ml T»7 NT ?*Z* LA-Z* TA-Z* MU-Z* NU-Z* A-7* 3-7.* C-Z* L-_* 
?U? I ? i r ,  12.Z, L3*i. I W ,  LS-l. L W , LZ.J, L W , L9-Z, 
bS-z' SI-zJ AA-Z, 95-Z, CC-Z, AAX-Z, AAZ-7, AA3-Z, Al-Z, 
Ai.zi A3-Z, Bl-Z, B2-Z, B fZ , J, BB. BB3-Z, CX-Z,
C2-Z* C3 -Z* C W *  E1“Z* L2«z* t.3-7* G W *  S W  * Si.-Z* SW..

D, EPF-I* G-I* GI* 5 5 * 1 /  Gfc»C* G7* U W *  " " 6 ,  !)D"U* DO*
OT, O S - K  OX* DK* DP* DF-U* GM1* G‘>* GUI* GU* PO, PI* P e t

P X* RR.

PI* R2* R3* RA* R5* p'->* LAG.

C E N T R O  DI  C A L C O L O  D E L L ’ U N I  V E R S I T A  DI  T R I E S T E



SYMBOLS

INDICES

VECTORS

FUNCTIONS

EXPR.

BEGIN 1 0 . 8 7  SECONDS

NAMES LAG 
COMMON V1/  V2,INVP  
S l ,  KK
V 0 1 / 0 2 / 0 3 / P 
♦ FIX

* 2 7 /

l * l >  D l ,  0 2 /  D3, D in /  D1P0/  D2Q, D^PO. W, 7 ,  K ,  I i T i l /  
I2 T 1 1 /  I3 T 1 1 /  m i l /  I 5 T I 1 /  I 6 T 1 1 /  m i l ,  m i l /  I9T.11/
KK,

N1»Z/ N2 = Z/ M3aZ, N6-Z/ NO»Z, M7«Z> m  = Z/ 013*2/ Ni4=Z/ 
N13-2, Hlft-Z, N17-Z/ M18 = Z/ N2U-Z/ N 7 W /  N3»7, M W ,  N10-Z/ 
N11 “Z/ N12«Z/ LA»Z/ TA-Z/ MU-Z/ HU"7./ A»Z/ 9*7/ C*Z/ L*Z/
KA = 7 /  L l a Z/ L2 = Z.» L3aZ/ L W /  L5a Z/ L W /  ! W /  L W /  L9 = Z/
ROaZ/ 5 I e 7./ h Aa Z/ na»Z/  CCa Z/ AA1-7.,  AA2»7 /  AA3*Z, A W /
A2-Z/  A3 " Zj» B i a Z/ 02 aZ/ D3a Z/ J /  B O W /  on.?*7/  0D3-Z/  C i - Z /
C2 * Z/ C3 = Z/ C W /  Ei  =»Z/ n 2 3 Z/  S-.3 = Z/ S W /  S 3 * 7 /  S 3 -Z /  S W .

Ql> 0 2 /  0 3 /  P.

0 /  F P F - I /  Ga I / 5 1 /  GS“ I /  G6-C/  G7/ i|r,«C/ URO/ i)D»Uz DB/ 
DT/ DS °U/  DX/ DK/ DP/ OFaU/ Gfi 1 / GO, Gi.u, filj, PO/ PI /  P2/  
P,X.

u Q ,  - 0 /  * 0 /  «(),  a G, “0 /  LAG, VI/  VP/ IHVP*

C E N T R O  DI  C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T E



BEGIN 1 0 . 9 7  SECONDS

N R
Z VI“LAG

L 2 ID,AniS0,P2(LI+,L2+,L3+,LA+)*'>2a5+,L6+,L74,L0+)“
D(Ll,AX)*D(L2,!U)*Qi(L3>*QI (L A) + n ( i  G, a.2:) *P { L 6 ,  02 ) *Q2 ( L7 ) + Q2 ( L B ) 

*NEXT

SYMBOLS I»I, D l ,  02> i>3, DIO, D1PQ, 020, 02°n# V. ? ,  * ,  I lT i l ,
I2T1.L, J3TI1, lATIi, I5T11,  I6TH, I7T].l, T ^ TI I ,  I ^ T l l ,  
KK.

INDICES U1«Z,  M2*Z, M?“Z, N6»Z,  NO»Z, N7»Z.« N ̂  * 7 ,  N i 3 * Z ,  M14«Z,
H15=Z,  N16»Z,  N17*Z,  Ml 0* Z, N20=Z,  N 2 W ,  M3 = 7 ,  N W ,  N1 0-Z ,  
H11“Z» N12<=Z, LA = Z,  TA“ Z, MU*Z, HU»Z, A = 7 ,  3 = 7 ,  C = Z, L*Z,  
KA“ Z, L1*Z,  L2nZ, L3*Z,  L W ,  L5*Z,  L W ,  L* = 7 ,  L W ,  L9 -Z ,  
RO»2,  5 1 * ? ,  AA*Z, B0*Z,  CC*Z, AA1*7., A.A2-7, A \ 3 e Z, A1«Z,  
A2*Z,  A3*Z,  B1“ Z, B23 Z,  S 3 “ Z, J ,  001 = 7, 3 fB *Z ,  C1*Z,
C2“Z, C3*Z,  Cfi » L t  E1*Z ,  £ 2 “ Z,  £3**Z, SI. * 7 ,  S 7 * 7 ,  S3*Z> SA*Z.

VECTORS C \ l ,  Q2,  0 3 ,  P .

FUNCTIONS 0, EPF* I, G-I, 01, '35*1' G6*C, G7, UG = C, UBG, DD“U, OB,
DT, 0 S aU, DX, OK, DP* DFaU, GH1, G% GUI, GU, PC, P i ,  P2 ,  
R X .

EXPR. *0, “ 0, *0, =0, “ 0, =0, LAS, VI, V2, TNVo.

RUNNING TIME (SEC) 1.63 
TERMS IN OUTPUT 36 
GENERATED TERMS 369 
EQUAL TERMS 311  
CANCELLATIONS 22 
RECORDS WRITTEN 22 
MULTIPLICATIONS 250't

VI ■

+ fU  ( A1) *01 ( A2) * '42 ( B1)  +12 ( D2 )

USF D MAXI HUM

INPUT SPACE ?.<n 2000
OUTPUT SPAC" 2 6P < A 7 AO
NR. OF EXPR, 23 260
ID. REGISTER H !>0C
FUNCT. REG. 73 750

+ ( 1 . /0.*D2 )

+ 0l(Al)*01(A2)*!> (B1,D2)

* ( -  l . / 8 . * D 2 * Q 2 D Q 2  )

+ Q1 ( A1)  * Q 2 ( A2) * Q1 ( B1) *12  ( D 2 )

* ( D1 )

+ 9.1 ( A 1 ) *02 ( A2)  * Q Z  ( 01) *91( 0 2 )

* ( l./8.*D2 )

C E N T R O  DI  C A L C O L O D E L L ’ U N 1 V E R S I T A  DI  T R I E S T E



+ Q1(M)+Q?.(A2)*0(83..»32)

* ( 1./3.*02*01002 )

+ Q i l A i ) * D ( A Z , n i ) * Q l ( B 2 )

* ( - 1./5.+02*02002 )

+ 0 l { A l ) * D ( A 2 , B l ) * 0 2 ( B 2 )

* ( i * / 3 . + 0 2 * 01 00 2  )

+ Q l ( A l ) * D ( A 2 # B 2 ) * Q l ( n i )

* { - 01*02002 )

+ Q 1 ( A 1 ) * 0 ( A 2 / B 2 ) * Q 2 ( B 1 )

* ( - 1./4.*02*01002 )

+ Q2(A1>*01(A2)*Q1(B1)*02(B2)
* ( J../8. + 02 )

+ 02(A1}+01{A2)*02(B1)*01{32)
* ( D3 )

+ 0 2 < A l ) * Q i ( A 2 ) * D < B i , B 2 )

* { -  1 . / 2 . * 0 3 * 0 1 0 0 2  J

+ Q Z ( A 1 ) * Q Z ( A 2 ) * 0 l ( R i ) + 0 1 ( 9 2 )

* ( 1./8.+D2 )

+ Q 2 ( A 1 ) * Q 2 ( A 2 ) * 0 ( b :L*B2)

* ( -  l « / e . * D 2 * 0 l D 0 1  )

+ Q2(Ai)+D(A2̂ B i ) +01( 32) 

* ( -  1 . / 2 . * 0 3 * 0 1 0 0 2  )

C E N T R O  D I C A L C O L O  D E L L ’ U N 1 V E R S I T A  DI  T R I E S T E



+ D(A1,B1)*Q2(A2)*Q2(B2)

*  ( -  0 1 * 3 1 0 0 1  )

+ 0(AI,B1)*D(A2,B2)

* ( D l * Q l D Q i * Q 2 0 Q 2  + I * / / » . * 0 2 * 0 1 0 0 2 * * 2  >

+ D(A1,B2)*01(A2)*01(B1)

* ( - l,/e.*D2*9?.0q2 )

+ D( A l ,  B2>*Q'1(A2)*Q2< B l )  

* .( -  l . / 2 . * D 3 * 0 l D 0 2  )

+ D(A1#B2)*Q2(A2)*Q1(B1) 

* ( l./G.*02*01002 }

+ D ( A 1 , 3 2 ) * Q 2 ( A 2 ) * Q 2 ( R I )  

* ( -  l . / 8 . * D 2 * O l D O l  )

+ D(Al,B2)*D(A2,Bl)

*  ( 1 • /  B • * 0 2 * 0 1 0 0 1 * 0 2 0 0 2  + 1 .  / 2  . * D 3 * Q l D 0 2 * * 2  ) * 0 .

N R
Z V2=LAG

L 2 I D , A D I S 0 , P 2 ( L I  + /L 2 + , L 3 + , L A  + ) * P 2 ( L ‘? + ,L6* - ,L7  + ,LB + ) 0
D ( L 1 , A 2 } * D ( L 2 , B 2 ) * 0 2 ( L 3 ) * Q 2 (LA > + 0 (LB,A1 ) * D ( L 6 , 3 1  )*Q1(L7)*Q1(LB >

d e l e t e  lag
♦ NEXT

SYMBOLS

INDICES

1 = 1 ,  1)1, 0 2 ,  0 3 ,  0 1 T, OjPO, D20,  ORPO, w, 7 .  I L T l i ,  
I 2 T 1 1 ,  I 3 T 1 1 ,  IAT11 ,  I J T 1 1 ,  16 T1 1 ,  U T l l ,  I 9 T U ,
KK.
N1 =» Z , M2eZ, N!>=*Z, N6®Z, N»3 = z ,  N7«Z, M'W., Nf.3*Z, N i W ,  
M15-Z, Ml<W, IU7*Z, H1G«Z, H2CW, v,3l«7, N3*7, M W ,  N10»Z, 
M11“Z, M12»Z, L A® Z, T,W, MU»Z> NU»7,  A»7, 3*7, C*Z, L"Z, 
KA«Z, L1 = Z, L2-Z, L3«Z, L W ,  L5 = Z, L W ,  L7-7., L«»Z, L?*Z, 
R0*Z, 5S * Z ,  AA«*Z, 03 = Z, CC=>Z, AAi=7, AAR»7., AA3*Z, A W ,
A2“Z, A 3 = 7., B1»Z,  
C2 = Z, C3~Z,  CAa Z,

02 = Z, B3»Z,  J ,  noi ."7 ,  PR?®?, 9 B 3 - Z ,  C1«Z,
■■It ■ I t  E3«Z,  S = 7. j ! = 7 ,  S 3 a Z, SAa Z.

VECTORS o i ,  0 2 ,  0 3 ,  P.

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T E



FUNCTIONS n . r p c a i ,  G - I /  GI /  G5- I#  G6-C/  G7/ UG«C/ UBG/ DD-U/ DB/ 
OT/ OS*11/ OX/ DK/ DP/ OF-U/ GM1/ GM/ GUI/ GU/  PO, P I /  PZi
RX.

EXPR. -0/ -0/ «0/ -0/ -0/ "0/ LAG, VI/ V2z INVP.

RUNNING TINE (SEC) 3.49 USED
TERMS IN OUTPUT 36
GENERATED TERMS 369 INPUT SPACE 2'7C>
EQUAL TERMS 311 OUTPUT SPACE 265
CANCELLATIONS 22 NR* OF EXPR. 2?
RECORDS WRITTEN 24 ID. REGISTER 14
MULTIPLICATIONS .10 46 FUNCT. REG. 73

MAXIMUM "

2000
4740

260500
7 5 0

SYMBOLS

INDICES

vectors

FUNCTIONS

EXPR.

V2 “

1 . 1 ,  0 1 /  0 2 /  0 3 /  0 1 0 /  n iPQ,  0 2 0 /  DZPQ/ Mr Z>
I2T11/ I3T11/ I4T11/ I5T11/ I6T1I/ I?TU/ IGTll/ IVT1.1/
KK.
M1 -  Z /  N2*Z/ N5-Z/ M6-Z/ NO = Z/ N7=7./ N 9 - 7 /  Nl?* Z\ / . U '*“ Z* , ,  
N15-Z/ M16-Z/ N17-Z/ Nie-Z/ H20-Z/ N27-Z/
Nll-7/ M12-Z/ LA- Z/ TA-Z, MU»Z/ NU-7/ A-7, 0»7/ J /-/ l /.< 
KA-Zz Ll-7z L2“Z/ L3-Z/ L4-Z/ L5-Z/ L6-Z, LT-7; ^
RO«Z/ S I - 7 /  AA-Z/ 0 3 - Z /  CC-Z/ AA1-7/  AA2-.7/
A2»7 ,  A3"Z/ B1-Z /  D2-Z/  B3 -Z /  J /  0 3 1 - 7 /  0 " 2 -7 »  J “ '* ^^« V r.'e7. p?s7. n»7.  ̂i =7. <s? = 7/ *>;S J
Ql, 0?./ 03/ P«
0/ EPF-I/ G-I/ 01/ G5-I/ G6-C/ 67/ !Jr.-C/ UB~/ £j!*U 
DT/ OS-U/ OX/ DK/ DP/ OF-U/ GMlz GMz GUI/ 611/ P°' 
RX.

«0/ *0/ *0/ *0/ — v/ -0/ LAG, VI/ V?/ 7MVP*

+  Q 1 ( A 1 ) * 0 1 ( A 2 ) * Q 2 ( D 1 ) ,!" :J 2 ( B 2 )

* ( l«/0.*02 )

+ Ql(Al)*Ql(A2)*D(Bl/02)

* ( - 1./8.*02*0200? )

+ Ql(Al)*92{A2)*Ql(Bl)*02{92) 

* ( Dl )

+ 01(A !)*Q2C A2)*02(01)*01< B2) 

* ( 1./0.+D2 )

+ 02<A1)*02(A2)*0(01/02)

* { l./0.*O2*0ino2 )

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T E



+ q i ( A l > * &< A 2 , B l ) * < U ( i 3 2 )

* ( - .W/B.*02*02002 )

+ 0 1 ( A 1 > + D ( A 2 , ! U ) * 0 2 ( B 2 )

* ( 1./B.*0 2*010 02 )

+ C) 1 ( A1) #D<A2 , P2} *Q1( B! )

* { - 01*02002 >

* q i ( A l ) * D ( A 2 * B 2 ) * Q 2 ( B l >

* ( - i.M. *02*01002 )

+ Q2 ( A I > * 0 1 ( A2> * 0 1 <B1 ) * 0 2 ( 3 2 )

* ( 1 . / 0 . + D 2  )

+ q 2 ( A l ) * a i ( A 2 ) * Q 2 ( B l ) * q i ( B 2 )

* ( D3 )

+ 02 ( A1)  *01  { A2 ) *B (0.1/  B 2 )

* ( -  l . / 2 t * D 3 * 0 1 D O 2  )

+ n 2 ( A l ) + 0 2 ( A 2 ) * Q 1 ( B 1 ) * Q 1 ( B 2 )

* ( 1./H.+D2 )

+ 0 2 ( A i ) * Q 2 (  A 2 ) ^ D ( B 1 ^ 2 )

* ( - l./8.*f)2*01DOi )

+ q 2 ( A l ) * D ( A 2 > B l ) * 0 1 < B 2 )

* ( -  1 . / 2 . * 0 3 * 0 1 0 0 2  )

+ 02 < A J.) *0 ( A2.• B. l ) A02 ( 02 )

C E N T R O  DI  C A L C O L O  D E L L ’ U N I V E R S 1 T A  DI  T R I E S T E



( -  l # / a . + D 2* Q lD Q l  )

+ Q 2 ( A 1 ) * D { A 2 # B 2 ) * 0 ! < B I )  

* ( -  l . / < t . *D2*Ql [ ) Q2  )
• & 3

* 02 <A1 ) * D< a 2#R2>*O2<B1)

* ( 1./4,+02*01001 )

+ D(A1#A2)*01(B1)*01(B2)
* ( -  l . / 3 . * P 2 * Q 2 D Q 2  )

+ D ( A l , A 2 ) * 0 1 ( B l ) * Q 2 ( R 2 )

* ( 1 * / 8 #*D2*Q1D02  )

+ 0 ( A i / A 2 ) * Q 2 ( B l ) * 0 1 ( B 2 )

* ( - i.n , *D3*qido2 )

+ D ( A 1 # A 2 ) * Q 2 ( 0 1 ) * 0 2 ( 3 2 )

* < -  1 . / 8 . + D 2 + 0 1 D Q 1  )

* D{A1>A2) *D( B1/ R2>

* ( I . / 0 . *D2*Q1DQ1*Q2DQ2 + 1 . l i  , * n 3 * Ql D 0 2 * * 2  )

+ D ( A 1 , B 1 ) * Q 1 ( A 2 ) * Q 1 ( R 2 )

+ ( l./^.+n2*02DQ2 )

+ D < A I > B l ) * 0 1 { A 2 ) * Q 2 ( n 2 )

* ( -  1 . M« * D 2 * Q1 D 0 2  )

+ D ( A i / B l ) * 0 2 ( A 2 ) * Q l { n 2 )

* ( -  i . / A .  *1)2*03. DO?. )

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T E



+ D ( A 1 / B I ) * 0 2 ( A 2 ) * Q 2 ( B 2 )

* ( - Di*oinoi )

+ D ( A i * B i l + D ( A 2 / R 2 )

* { D1+Q1DQ1+Q2DQ2 + X, /  4 ,*D2*'UDfl2 **2 )

£ 2  ij

+ n < A l / B 2 ) * Q l ( A 2 ) * Q l i n i )  

* { -  l . / 8 , + D 2 * 3 2 0 Q 2  )

+ D(Al/n2)*Pl<A2)*02(Bl) 

+ ( -  1 . / 2 * * D 3 * « 1 D 0 2  )

+ D(A1/Q2)*Q2(A2>*QI(B1) 

* { 1,/G. *02*911)02 )

+ D(A1,B2)*Q2(A2)*Q2<B1) 

* ( - I./e.*D?*QiDQl )

+ D(A1/B2)*D(A2/B1)

* < l./d,*D2*01Dql*t)2nn2 + 1.  /2»*D3+niDQ2**2 ) +0.

N R
Z IMVP-V1+V2

L 2 ID /Dl (HU+)=P(HU)
L 3 ID^2 > OOTF’Rj. 0 1 CMU+ ) «= P ( flij)
L 5 IDjQ2(fUI + ) — P H U )
L 6 ID/P/DUTPR/QZtMlU) — P(MU)
L 0 ID Z»2*W

NPRINT INVP 
DEL f!TC V i /  V2 
* BEG IN

SYMBOLS 1=1 /  0 7 /  0 2 /  0 3 /  0 1 0 /  Dj.PQ/ 0 2 9 /  « /  2/  * ,  U T i i /
IP.T11/ 1 3 1 1 1 /  I AT 1 1 /  I 5 T U /  16 T1 i  /  H U ,  I ̂  T11 j- X 9 T U /  
KK.

INDICES N l - Z /  U2- 1 ,  N!'«Z/ U6*Z/ NO»Z/ N7=Z/ = nth* z, N14=Z/
N.15-Z/ NX6«Z/ N17 = Z/  H18-Z# N20»Z/  ” W /  M W #  M1U«Z#
N11HZ • H12-Z/  L A» Z /  TA«Z/ MU*Z/ NU*7/ A*7,  3 * 7 /  C«Z/ L=Z/  
KA-Z# L11 = Z/  L2 “ Z/  L33Z/ L W /  L5=Z/ L W *  L W /  L W /
RO«Z/ SI»Z* AAn Z/ B 3= 7. /  CC»Z# AAjW /  AA ?»7* AA3-Z* A W /  
A2°Z* A3 * Z/  BI**Z/ B2*Z/  B3-Z* J* 8 * 1 - 7 /  *np-»7, B 0 3 -Z /  C1«Z/  
C2« 2 /  C3 = Z/ C W /  L W /  E2=Z/ £3 = Z/ $ . W *  S W /  S3 = Z/ S W .

CENTRO D I CALCOLO DELL’ UNI VERS1TA DI TRIESTE



VECTORS

FUNCTIONS

Ql ,  QZt  p *

n r . o p * J t  G°I, G i t  G5-It G6»C, G7'  UG»Ct U&G, 
d t / d s - u ,  d x ,  ok, d p * DFc|J'  G i r l '  GM'  GU1'  G" '  

RX.

DD-U, DB, 
PO, PI, P2,

EXPR. - 0 ,  - 0 , * 0 ,  ■=»0 » “0 , * 0 ,  * 0 ,  VI ,  V2, IN VP.

RUNNING TIME (SEC) 4.50
21
72
45

6
29

732

USED

TERMS IN OUTPUT 
GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

INPUT SPACE 
OUTPUT SPACE 
NR. OF EXPR. 
ID.  REGISTER 
PUNCT. KEG.

i.RA
7 0

1 5 
14

MAXIMUM

2000 
M 40 

26U
buO
750

SYMBOLS

INDICES

I-I, Dl, P2, 
T2T11, I^Tli,
KK.

D3, 01), DJ.PO, D2Q, 02PO, W, 
I4T11, I5T11,  I6T11, T7TU,

7,  <r I 1 TH *

M1»Z, N2-Z, N5»Z, M6-Z, Nfl-Z, N7*Z, m = J!J"" ^tl^-Z, N10-Z, 
M1B-Z, MlA-Z, 1117-2, H10«Z, N2'J»Z, N ? W ,  M*- C-Z, L-Z, 
Nll-Z, Ml2"2, LA-Z, TA»Z, MU-Z, NU*Z, A-7, l"J' L3 = Z, L?*Z, 
KA-7, L2-Z, 1.2-Z, L3»Z, LA-Z, L5-Z, LA-7., L7* Z , ^  A W , 
PO»Z, SI- 7, AA-Z, 83-Z, CC»Z, AAl-Z, AA * 3g33-z, Cl-Z, 
A?»Z, A3-Z, B1=*Z, 02»Z, B3-Z, J ,  BBl»7, 3 3 " 7I 53«=Z, 5 W .
?2-zi C3-Z, C4-Z, ul = Z, E2 = Z, i:3 = Z, Sl-Z,

VECTORS

FUNCTIONS

E X P P. •

Ql, Q2, 03, P*
r>t F-PF-I,  G«z, GI,  0 5 * 1 , G6-C, G7, UG«C, UPG*, 
DT, DS-U, OX, OK, DP, DF-U, GUI, GM, R!J1, DM,
PX.

atyf =0, *0, °0, -U, “ 0, *0, VI, V2, T*'*VP*

D D * U , DfJ-»
p O ,  P I '  p 2 '

CENTRO DI CALCOLO DEL L ’ UNIVERSITA DI TRIESTE



C WORKS our  PH1**3 PART OF R AND G**#5*P
COMMON R/RR/  LAG
*FIX

SYMBOLS

INDICES

vectors

FUNCTIONS

EXPR.

B E GIH

1 * 1 /  0 1 /  0 2 /  1)3/ 0 1 0 /  DlPQ/  P2Q/ n?.*>0, U ,  7/  K, I 1 T 1 1 /
T2T11/  1 3 T i l /  I 4 T 1 1 /  ! S T l i /  I 6 T U /  I7TJ.1/  I ^ T I I /  I 9 T 1 1 /
KK.

N l - Z /  M2" Z/ N5«Z/  M6«Z/ NO = Z/ 117 = 7/  M^-Z/  H11»Z/  N 1 W /
N1 3 * Z/  Ml6 «Z/  H1 7 - Z/  Hl 8 « Z /  SI20-Z/  M2 l » 7 ,  N3«7 / U 4 * 2 /  NIO- Z/  
N11*Z/  N12»Z/  LA = Z/ TA-Z/  MU-Z/ NU»7/  A»7,  3 = 7 ,  C*Z/ L*Z/
KA = Z/  L1 = Z /  L2 - Z/  L3 = Z/  LA = Z/ L5-Z/  L*»Z/  l . ?«Z/  L8 = Z/ L9*Z/
RH = Z/ 51 = 7 /  AA-Z/  OB-Z/  CC = Z/ AA L * 7 /  AA2- 7/  AA3=Z,  A l - Z /
A2 - Z/  A3 = Z/ R1»Z/  0 2 * 2 /  B3- Z/  J /  0R1-7. /  nP2«7» BB3- Z/  C l - Z /
C2- Z/  C3*Z/  C4 * Z/  E W /  fc2«Z/ L: 3«Z/  51 = 7 /  S ? » 7 /  S3»Z/  $A = Z.

0 1 ,  0 2 /  0 3 .  P.

D/ HPF- I /  0 * 1 /  GI /  G 5 * I /  G6-C/  G7/  'JG-C/ UPG, DO»U/ OB/
DT/ DS*U/ DX/ DK/ DP/  OF =11/ GHi /  G*/  GDI/  0 0 /  PO/ P I /  P2/
PX.

= 0 /  = 0 /  * 0 /  ei.)/ » U/  n 0 /  *U/  = 0 /  = 0 /  TMVP/ P ,  P R /  l a g .

18.68 SECONDS

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S I T A  DI T R I E S T E



BEGIN

L 2

L 4

L 6 

L 8

Liu
1 1 1

1 5 . 6 8  SECONDS

Z RP{HU/NU)»(G?11{RO/HU/RO/NU)--GMl(RO/MU/NU/Ra> + GM(RQ/SI/NU)
*GH ( SI/ MU/ RQ )-GH ( S1/ MU/ NU ) *GH{ RQ/ SI/ P.n)) *K**-3 

ID/GMl(A+/B+/L+/KA+)= 1 . /4.*K*GU1(A/C/KA) * (Plt8/C/L)+Pl(C/B/L)
+P1(C/L/B)+P1(L/C/B) 
-Pl(3/L/C)-P1(L/B/C) )

H./4.*K*GU(A/C)*(P203/C/L/KA )■*•*? (C/B/L. KA)
+ P2(C/L/B/KA)+»2(L/C.R, KA)
-P2{B/L/C/KA)-P2(L/P/CtKA))

I D /  G N  ( A  +  /  D + /  C + ) * G M  < A  A + /  l ‘, B +  /  C C +  ) * 1 . .  /  3 . A .  * K *  * 2  
* G l l ( A / L ! L ) s* ' ( P I ( B / L l / C ) + P X ( L l / R / C )

♦  P 1 ( L 1 / C / B ) + P 1 ( C / L 1 . / R )
- P 1 ( B / C / L 1 ) - P 1 ( C /  8 / L I )  )

*GU(AA/ L2)*(P1(BB/L2/CC >-*-Pl(LP/nB/Cn ) 
+Pl(L2/CC/0B)+Pl(CC/L2/Bn) 
-Pl(BD/CC/L2}-Pl(rC/BB/L2))

IP/GN(A + /D + /C + >»1.M.*K*GU (A/U ) MP1 (8/ Ll/C ) + Pl (L1/3/C )
+Pl(Ll#C/B)+Pl(C/Ll/8) 
-PKB/Cf L1)-P1(C/B/L1) )

I D / G U I ( A + / B + / C + ) “ - l « / 2 . * K * ( P l (  A / 3 / O  +  P i  ( * / A / C  ) )
+1 • / * ^ Y . * * 2 *  (Pi(A/L3/C)*PO(L3/B)+Pl(A/l. 3/C)*P0(3/L3) 

+P1(L3/A/C)^PO(L3,B)+p1(L3,A/ C)*Pu(8,L3) 
+PO(A/L3)*Pl(L3/8/C)+PO(A/I 3 )*P1(D/L3/C)
+ r>0(L3/A)*Pl(l3/3/C'+r,0(L3/A) + Pi(B/L3/C)) 

-l ./8.*K**3*(Pl(  A/L3/C)*P0(L3,LA)*po<LA, 9)
+  P K A / L 3 / C  ) * ? U ( L 3 , ! . A )  +  P 0 ( 8 , L A  )

+ ? 1 (  A/ L 3 / C )  *P6(  L^/ LB)* POU.A.  R)
+ P1(A/L‘3/C )*PC(L4/L3)*R0(9/L4)
+  P 1  ( L  3  /  A  /  C  ) *  P  0  ( L  3  /  L  A ) *  P  0  ( l ,  A » 0  )
+ PKL3 / A/C)*PO( L3.LA)*PO(3/L.A)
+ PKL3/A/C )*P<i<LA,L3 )*t»0(l.4, 8 )
+ P K L 3 /  A/C)  *Pi>( LA/L3) + i»n< 3/  I. A )
+  P 0 { A / L 3 ) * P 1 ( L 3 / I . 4 / C ) * P 0 ( L 4 » B )
+ PO( A/L.3)^Pl(L3/LA/0 ) + P0(8/LA)
+ PO( A / L 3 ) * P l ( L 4 / L 3 / C ) * P f ) ( L  4.  8)
+ PO<A/L3)*P1(L4/L3 / C ) * P O (8 / L4)
+ py( L  3/A) * P l <  L  3 / 1 . 4 /  cj+»r>{ L A .  B )
+  P O ( L 3 / A ) * P l ( L 3 / l . 4 / C  > * 0 O { 3 / L 4 )
+ P O ( L 3 / A)*P1(L4/L3..C)*P0(L*» B)
+ PO( L 3 /  A ) * P 1  ( L A / L 3 / C  )*PO( R.* I 4 )
+ P0(A/13)*P0(13/L4) + P1(L4/P» C)
+ PO( A/ L3 ) *P£i{ L3/I A ) *P? ( 8/ L*» C )
+ POCA/L3)*PO(LA/L3)*P3.aA/B» C ) 
+PO<A/L3)*PO(L4/L3)*Pl(R/LA,C)
+ PO<L3/A)*PO(L3/I.A)*P1. (1.4/Rf C)
+ PO(L3/A)*P0(L3/LA) + Pl(P/LAfC )
+ PO(L3/A)*PO(L4/n>*Pl (LA/B.C)
+ P 0 ( L 3 /  A ) * P 0 ( L *t / 1.3 ) + P J. ( B / L *» C 1 *

19/K“0
ID/GUCA+/B + )*GU(AA+/BB+)**(D(Aj.B)-l./Z.+K+ (PO(A/B)4 90<3/A)) 

+1*/4,*K**2*{P0(A/L3)*P<HL3/B)+™(A/L-3)* P0CB/L3)
+ PO( L 3/A)*PQ(L3/3) +'>0 (13/*. )*PG(B/L3) ) 

-l./G#*K**3*(PO<A/L3)*PG(L3/L4>+P0{L4/®)
+ P0(A/L3)*P0(L3/L't)*P0(B.LA)
+ PO < A/ L 3 ) *PO ( L A /l. 3 ) + PO (l. A/ B )
+ PO ( A /  L 3 ) * P0 ( L A/ 1.3) * PO ( 8 ,  l. A ) 
+pO{L3/A)*PO(L3/L4)*PO{L4/P)
+ PO ( L3# A) *PO( L3/1.4 »*PO(R/LA)
+PO( 1-3/ A ) *PO ( L4/L3 ) + PO ( L 4 » R)
+ PO ( L3/ A ) * P U ( L 4 / L 3 ) * P 0 ( n , | . 4 )  ) )

* ( 0  ( A A /  ft B ) -  i . . / 2 . * K -  ( » M A A /  R R ) + P 3 ( 3 0 ,  A A ) )

C E N T R O  DI C A L C O L O  DE L L *  U N I V E R S 1 T A  DI T R I E S T E



+i. M.«K#*2*(P0( AA#L5)*PO<L5#*3lU+pr)( j*p L:>,
+ PO<Lf’#AA)*PO(LS>#BR)+PO(L5#AA),itPQfBB#L5)> 

--l./fl.*K*+3*(P0< AA# L5}*kPO(L5#L6)J!{PO(L6#30)
+ POUA# L5)*P0(L5#L6)+P0(B8,L6)
+ P/J(AA# L5)*P<J(L6#L5)*P0(L6#E!B)
+ P0 (AA# L5 )*P0 (L 6# L5) *P0 (;3H, l 6 )
+ PO(L‘>/AA)*P0(L5» LM*P0(L6,8Q ) , ' " £>
+PO(L5#AA)*Po(L5#L6)*PO(n8#L6) ' ^
+.P0 (L 5 # A A ) * PO (L 6# L 5 ) *P 0 ( L A, 8 fl )
+  P O (  L 5 #  A A ) * P G (  L 6# L G ) * P O  ( 3 3 #  I. 6 ) ) )

L 14 1 0 # S'.J ( A*# R+) **D ( A# B ) - 1  • / 2 .  * K *  ( p9 (A ,  8 ) +p?  < 8 # A >)
+1. ! 4. * K'*'* 2 * ( 0 0 ( A # L 3 > * P 0 ( L 3 # 8 ) + i> 0 ( A , [, 8 ) * p 0 ( 8 # L 3 )

+ PO(L3#A)*PD(L3#!3)+r>9{l.3,\)*po(3#L3))
- 1 . / 0 , * K * * 3 * ( P C ( A# L 3 ) * P 0 ( L 3 # L 4 ) * P 0 ( L* #  R )

+ r,0( A#L3)*PO{ L3#L4)*PO( R#L4>
+ PQ( A#L3)*PO{L<t#L3)*pn(l.A,P.l 
+ P O { 4 # L 3 > * P Q C L 4 # L 3 ) * p n ( n , L M  
+ PO ( L 3# A) *PO { L3 $ 1.4) * p n  f l. A, n ) 
+PO(L3#A)*PG(L3#L4)*PO<8#LA)
+P0(L3# A ) + Pi‘{ LA# 1.3) *P0( L4# R > 
+PO{L3#A)*PO(L4#L3)*PO(n#L4) )

LIO IPjK^O
MPRINT RR 
+MPXT

SYMBOLS 1* 1#  01# D2# D3# DIP# D1PQ# D29# OP.PO. V# Z# !< # ILT11#
I2T11# I3T11# J4TI1# I5TU# I6TI1# ITt î , I?Tl 1# i9Tli# 
KK.

INDICES Nl-Z# H2»Z# N5*Z# N6»Z# M8*Z# N7=Z# Ho = 7, mi.3*Z# N1W#
Nl.W# MIft-Z# Ni7«Z# NlO-Z# N20»Z# »21»7# M3*7# M4*Z# N10*7-' 
Hll"Z# M12-Z/ LA»Z# TA»Z# MU»7# MU*Z# A*7, 8»7# C*Z# l.»Z#
K A*Z# L1*Z# L2*Z# L3 = Z# L4*Z# L5»Z.* L6«Z# V?*Z# L3*Z# L9 = Z#
p n * z #  s r « z #  a a »z# n o = z #  c c * z #  a a i * z # a a 2 »z # a 3 3 * z # a i *z#
A2-Z# A3aZ# B1«Z# 132*2# B3»Z# .J# BFU»Z# 8fY?-»7» 303*Z# Cl*7*
C2*Z# C3*Z# CW# E1*Z# L:2 = 7.# !i3 = Z# $> *?.» 5:7*7# S3CZ# S4-Z-

vectors

FUNCTIONS

Ql# Q2# Q?# P.

0# EPF*»I # 0*1# 01# G5*I# GOBC # C77, UO-»c# MRS# DD-U# OB#

3R# LAG.

maximum
2009 
lt 7 A U

260 
5.0 9 
750

OT# DS*l!# DX# DK# DP# DF«U# GDI# 0’*# GUT# GM#
RX.

EXPR, *0# =0# B A » IS 0 # “ 0# “0# »0# *6# "0# IMVP# °»

RUNNING TINE (SEC) 46* 2f> USCP
TERNS IN OUTPUT 564
GENERATED TERMS 564 INPUT SPACE 91.0
EQUAL TERNS 0 OUTPUT SPACI A36o
CANCELLATIONS 0 NR( OF EXPR. 52
RECORDS WRITTEN 32 ID. REGISTER 33
MULTIPLICATIONS 100929 FUNCT. REG. 35

M
T R * R R (il U# U U ) + {D ( M U # N U ) -  A . / 2 . * K * ( P n (f 1U * MU ) + P1' j  ̂[ j f M1J \ J 

+ 1 .  /4,*K#*2* { PO ( HU# L7 ) * f,0 ( L 7# Mil) +f>0 ( MU#L 7 > + ̂  J . ., , 7 n
+ PJ(L7#f1U}*P3(L7#NII) + p9(l.7#^U)’!tp ;(  ̂ '

-1«/0.*K**3* (?O(MU#L7)*P0(L7# Ln)*P() (LB#MU) 
+PO(MU#L7)*P0tL7#LP)*PDfmm̂ LB) 
+ P0 ( NU# L7)*P0< L8# L7)*!>0 ( l.P#MIJ ) 
+ PO (MU# L 7 )*f>0 (L 0# L7 5 * PO (uf 1 # L <5 )
+ P'} ( L?# HU) * Pf.' ( L 7, in ) * PO (1.3# N U ) 
+ P0 ( L 7# MU) *P0 (L 7# LR ) *P'A (M'l# L 0 >
+ 0  0 ( L 7 #  HU J t  P ( M  L 0 ,  L 7  > +  D0  ( 1 . 0 # U )

n’o 1 1 7.mn*p<-)M. >>,. 1 71  p 0 f *3,1, ljiUJ-

C E N T R O  DI  C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T E



L 4 in/K-o
NPRIHT R 
★  NEXT

+ P0 { L *7, flu )*P0  ( LQ/ L? )  * P 0 (NIJ/L 8 ) ) )

SYMBOLS

INDICES

VECTORS

X m l ,  nj, m ,  03/ Dili D1PQ, D20/ 0?.»o, y ,  Z ,  K ,  IiTli/  
I2T11/ I3T11/ I4T11/ I5T11/ I6T11/ m i l /  m i l / I9T11/
XK.
Ml m l ,  \ \ Z * 1 ,  M 5 ** Z / N6aZ/ NIW./ N7=2/ MO = 7/ Mt3*Z/ NI4=Z, 
Nlf>»Z/ N16-Z/ M1T“ Z/ M1 B®Z/ N29=Z/ N2W/ N9«7/ HW/ N]U*Z/ 
M11"Z/ N12»Z/ LA*Z/ TA"Z/ MU"Z/ NU*7.» A*7, 9*7/ C*Z/ L*Z/ 
KA-Z/ L3.*Z/ L2 = 2/ L3*Z/ L4 = Z/ L5 = Z/ l .W /  l.7*Z/ L;.3=Z/ L9*Z/
RtW./ SI® 7 ,  AAaZ/ Q9 = Z/ CC*Z/ AAi=7, AA2*7/ AA3*Z> A1*Z/
A?»Z/ A W /  3i"Z/ 32“ Z/ B3«Z/ J/ BfU-7* 392*7/ B33*Z/ Cl-Z/
C2 = Z/ C3 = Z/ C 4 a Z / L:I = Z/ E2-Z/ E3aZ/ S5 =7/ 52 = 7 / S3 = Z/ S4 = Z.

Ql, 02/ Q3/ P.

FUNCTIONS D, FPF**I/ G*I/ GI/ 05*1/ G6“C/ G7, Ur,*C/ MB'5, DD*U/ DB/
DT, DS*U/ DX/ DK/ DP/ DF=IJ/ GM1 / GM, Gill, Gil, PO/ PI/ P2/
RX.

EXPR, *0/ “0/ * 0 / 3 0  )

RUNNING TIME (SEC) 70.77
TERMS IN OUTPUT 743
GENERATED TERMS 976
EQUAL TERMS 133
CANCELLATIONS 0
RECORDS WRITTEN 46
MULTIPLICATIONS 32401

0/ " il j  *6/  *0/ TUyp,  P,  PR/ LAG,

US-D MAXIMUM

INPUT SPACE ?"?3 2000
OUTPUT SPACE 4740 4740
NR. OF EXPR, 23 260
ID. REGISTER 3 500
FUNCT. RuG. 29 750

SYMBOLS 1*1/ HI/ 02/ 03/ 010/ DiPQ/ 020/ D?PO, \l, I t  * t IlTll/
12T11/ I3T11/ I4T11/ 15 T11 / IbTl l , m i l /  I9TH/ I9T.ll/ 
KK,

INDICES Ni*Z/ N?*Z, N5aZ/ N6aZ/ M3 = Z/ N7»Z/ M13*Z/ NJ.4aZ/
Nl.W, lll6*Z/ fll7aZ/ fUB-Z/ N20-Z/ N21«7, N3«7, N4*Z/ NlO*Z/ 
MH-Z/ N12“ Z/ LA»Z/ TA»Z/ MU*7/ NU*Z/ A*7, 3«»7, C*Zz L«Z/
KA = Z/ Ll = 7/ L2=»Z/ L3 = Z/ L4 = Z/ L5-Z/ LS = Z/ I W ,  L3 = Z'/ L9 = Z/
Rn*Z/ SIaZ, AA«Z/ DB“ Z/ CC-Z/ AAi*7/ AA2 = 7/ AA3*Z/ A1*Z/
A2-Z- A3a7/ Bi»Z/ B2aZ/ D3*7./ J/ »m-7, 3B?*7, 3B3-Z/ C1»Z/
C2*7/ C3=Z/ C4aZ/ ElaZ/ L2=Z/ E3-Z/ SI=7/ S2*7/ S3=Z/ S4*Z.

VECTORS 01, 02/ 03/ P.

FUNCTIONS 0/ l’ PF-1/ 0*1/ GI/ GSaI/ G6"C/ G7/ Ug*C/ UPO/ DD»U/ OB/
DT/ nS*U/ OX/ DX/ OP/ DF»U/ GM1/ GM, GUI/ GU/ PO/ P1'  p2/ 
PX.

EXPR, *0/ =0/ *0/ s»0/

RUNNING TIME (SFC) 71.23
TERMS IH OUTPUT 735
GENERATED TERMS 076
EQUAL TERMS 141
CANCELLATIONS 0
RECORDS WRITTEN 59
MULTIPLICATIONS 32401

“0/ “0/ *0/ ji'VP/ R/ PR/ LAG.

i * Six m MAXIMUM

INPUT SPACE 35 3 2000
OUTPUT SPACE i n : o 7126
NR. OF EXPR. 2 P 260
ID. REGISTER 3 500
FUNCT. REG. 20 75v

fi ft
Z LAG-2.
-1./JL6.
j  _a_

( l .  + .r>*K*PO< LU/ L3 )+!<** 2 + ( P D (  L P / L O )  * PC ( L 9 , L 9 ) / 6 *  
* { P o c L J! L ‘ >) * Is y (L D / L 9 ) * P 0 n 9 / L o )*■0 0 (L 9 /LI)

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T E



L 5

+P0 ( L9, LO) * Pu ( LG / L9) + P0 ( L9 / LB ) 'S'PO (1.9 / LO ) ) j 
+K**3*{PO{LO/L8)*PG(L9/L9)*PO(LIO/L10)/4 8 
- l . / 3 2 , ’fP0(LG,L8)*(P0(L9,Ll0)*P0(L9,LlCM 

+ PO(L9,L10mO(L10,!.9> 
+P0(L10,L9)*P9(L9, U.O)
+ P0(LIO/L9)*P9(LIO,L^ >) 

+1. /4G.*(P0(L3,L9)*PG(L9,L10)*P’>(U0,L8 )
+ P0U8,L9}*P0(L9,|_iG)*on(LR,UC>
+ P0(L0/L9)*P>)(L1Q, L9)*P0ain,L?)
+ PO (LO/L 9 >*PO.( LIO, L 9) *P9(L.B/LIO) 
+P0(L9/L8)*PO(L9,L10)“POUTO/LP) 
+P0(L9,L0)*P0(L9,L10>*P9(Ln,t J.0) 
+P0(L9/L8)*P01L10/L9) *P9(LIO,LB 1 
+ P0(L9/l8)*P0(L10,L9»*Poaa,U0) ) ))

I D / K - 0  
NPRINT LAG 
DELETE R/UR 
-BEGIN

SYMBOLS

INDICES

r * l ,  n1 ,  02, D3, !UQ, D1PQ, D29, D?.P0, V, 7. X, l I T U *

I Z T H ,  1 3 Til/ I4T11,  I5T11,  I6T11, T7T11, I f l T l l ,  I9T11/
KK.

H1«Z, M2*Z/ N5-Z, HD-Z, M8»Z, M7-Z, NO-7, H»?.-Z, ,U<**Zm1 r «7j, 
jjiW.* N16-Z, N173Z, M-1B-Z, N20-Z, MPl3?, h* * 7/ fl*«Z/ '
fU l 3Z, N12-7./ LA3Z/ TA-Z, MU-Z, MU*7./ A-Z, B*7/ C*Z/ L ? n i 7 , 
KA3Z, L1s Zj> L23Z, L33Z/ 1 4 3Z, L53Z, L6-7, L?*7/ Ll337-, L *pn«i ,  s i ‘ Z* AAaZf na-z, cc»z, aai-z, aa?«7, m 3»z> AJ*;' 7
AZ»Z, A3-Z/ B1»Z, D2-Z, D3-Z, J, BB1*Z# 3B?*7» B33*Z/ ^  '
C2«Z, C3-Z/ C43Z, E1*Z# E2*Z, E3-Z, Sl-Z, S''*7-, S3 = Z,
LIO.

VECTORS 01, 92/ 93/ P »

FUNCTIONS n, ppp«I, G-I, SI/ 35-1/ G6-C, 07/ UG-C, llfo, DD*U, OB/ 
BT,~DS«U, OX/ DK/ DP/ OF-U/ Gfil, GM, GUI, r.M, PC/ PI# r ' '  
RX.

EXPR. *0/ *0/

RUNNING TIME (SEC) 
TERMS IN OUTPUT 
GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

0/ -0/ *0/ “0/ *0, «C/ “U/ T’-Jyp, P. RP./ LAG.

114.39 
903 
903 INPUT SPACE

11 ̂ r. n MAXIMUM 

All ' 2000
0 OUTPUT SPACE 4?'.l • *7A0 

, 1  26 0

^  790
0 NR, OF EXPR.

67 ID, REGISTER
96420 r-IJMCT. REG.

SYMBOLS

INDICES

r-X, Dl/ 02/ D3/ 019/ 01PQ, 020/ D2P0/ w, I f  X, UTli/  
I2T11/ I3T11/ I4T11, I5T11/ I6T11/ H T l b  I0T11# I9TU/ 
KK.

Ml-Z/ NZ«Z/ M5-Z/ N6-Z/ N8-Z, H7-7/ N9«Z, M13-Z, 7
N15-Z/. H16-Z/ H17-Z# N13-7./ N2037., N?l37, M7-7, N4*Z>
N11*Z/ Nl2nZ/ LA«Z/ TA-Z/ MU*Z/ NU*Z/ A-Z/ 3-7./ C**-# i c«Z, 
KA-Z/ L W ,  L 23Z/ L3-Z/ L <i “ Z / L? = Z, L W ,  I.’*?# }- )0 ' z,
R 0 - Z / SI-Z/ AA-Z/ B3“ 7> CC-Z, A A i 3 7 / AA?.3?, AA3-Z, A‘ A,
A2-Z, A3-Z/ Bl-Z/ BZ-Z/ B3-Z, J,  nni-7/ BBP-Z/
C2-Z/ C3-7./ C 43Z, El-Z/ h?. = Z, E3-Z/ S W ,  ^
L10.

VECTORS

FUNCTIONS

01/ 02/ 03/ P»

n, gPF-I/ 0*1/ 01/ G5«I / G6-C/ 97/ IJG-C, U^,  DD-U, *>»'

C E N T R O  DI C A L C O L O  D E L L ’ U N  I V E R S 1 T A  DI  T R I E S T E



EXPR

DTj  n s  =11/ DX,  DK,  D P /  DF = ' J ,  C H I /  G'W G U I /  CM, PO/  P I ,  P 2 /
RX.

°0, «(?, »(!/ =0, «<), au, “0, **0/ “0/ XMVP, R/ RR/ LAG*

RUNNING TINE (SEC) 11?.AA us~ n MAXIMUM
TERNS IN OUTPUT 903
GENERATED TERMS 903 INPUT SPACE AU 2000
EQUAL TERMS 0 OUTPUT SPACC 23A4 7126
CANCELLATIONS 0 NR* OF EXPR, 31 260
RECORDS WRITTEN 03 ID. REGISTER 3 5.00
MULTIPLICATIONS 5 6 A 20 FUfICT. REG. 750

& 3 /

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S 1 T A  DI  T R I E S T E



BEGIN 1 3 1 . 6 7  SECONDS

SYMBOLS

INDICES

VECTORS

FUNCTIONS

E X P R .

NAMES LAG
C O r l Mf l l l  X 1 ,  X  2  ,  X  3  ,  X  4  ,  X  5 ,  X 6  ,  V  E  R  T  3 
S It K K  
V  0 1 . .  D a . .  Q 3  
♦ FIX

£ 2 2

1 Blt D l ,  D 2 ,  D 3 ,  D 1 Q ,  nl PCi*  D 2 q ,  D 2 f » 0 ,  w ,  
I2T.11/ IBTli/ I U M I ,  I5TU, I6T.LJ., m i l ,

71 x ,  . U T l i ,
IA T 1 1 ,  I 9 T U ,

H l - Z , N 2 - Z , N3* Z, N 6 *Z, N O - I f N 7 - Z , Jvl 1 3 7 , N 1 3 - Z ,  N 1 4  = z ,
0 1 5 = 2 , N I G - If H i 7 aZ, N 1 8 - Z , N 2 0 1-It N o 1 " 7, MR «* 2 , N  A ■ Z , m o B z
N 1 1 "  7 . , N 1 2 - It L A * Zj• T A « 2 ,  M U - It NU"Z9 A *  7 , n - 7 , C » Z, L - Z ,
K  A = Z  , L l  = 2 , L  2 = Z , L 3 » Z , L 4 - I f L!; « Z , I. A a z , L T = 7 , L B * 2 , L 9  * It
R O - Z , S I - Z , A A - Z , 3 3 n Z , C C  * It A  A I  = 7 , A A ? ti .7, A A 3 CZ, A  1 “7,
A 2 - Z , A 3  ”7.t B l - Z , 3 2 ■ z , A B ­ It J  i. B A 1 m7 , A A 2 * 7 * B B 3 ■  Z, C l - It

C 2 - Z , C 3 = 7. , C W , G i *z, E S ® L t * - Z , co1  =Z, S7 = Z , S 3 *7, S 4  =It

0 1 ,  Q 2 ,  Q 3 ,  P .

D, EPF-I, G*I, GI, G5-I, G6aCj 67, U6-C, UR G, DD = U, DB, 
DT, DS=U, DX, DK, DI‘ , DF«U, GMl, GM, G1J]., G'J, PO, PI, P2, 
RX.

= 0 ,  ® 0 ,  * 0 ,  « 0 ,  = 0 ,  “ 0 ,  “ 0 ,  “ 0 ,  “ Of T U V P ,  “ 0 ,  « o ,  LAG,
X I ,  X 2 ,  X 3 ,  X * ,  X S ,  X 6 ,  V E R T 3 .

C E N T R O  D  I C A L C O L O  D E L L ’ U N I  V E R S I T A  D I  T R I E S T E



BEGIN 1 3 1 . 9 B  SECONDS

L 2 
L 3

S Y M B O L S

INDICES

V E C T O R S

F U N C T I O N S

E X P R .

C W O R K S  O U T  T H E  3 - G R A V I T O N  V E R T E X  

N R
7  t . A G 3 L A G

id, kk*o 
n p r i n t  l a g
★ NEXT

0 3 ,  D i r ) ,  O l P O ,  D2Q, D 7  P 0 .• V* 
I4TII, 15T1I/ I6T11/ T7T1X/

c?33

z. <, i*n ; '
T-iT3 i / I ’ Tll,1-1/ Dl, f)2/

I2T117  I3T11.
KK.
N1 «Z/ N2*Z/ M5-Z/ N6 -Z/ N°*Z# M T “ Z ?  .ji N10«Z>
H1 5 -Z, N16-Z* MI7-Z/ H18-Z# N2 0 -Z, NZl-Zj " L, z,
Nll-Z/ N12-Z, LA*Z, TA = L t  MU = Z.» NU = Z, A*Z/ B = Z/ [ ^ * 1 ,  L9»Z, 
KA-Z/ LX-7./ L2 *Z, L3-Z/ L W ,  LW., - L7“* '  z, Al*Z,
RO-Z, SI-7./ AA-Z/ BB-Z/ CC-Z, AA1“? '  A A / 3 p33“Z» C13 Z,
A?»Z/ A3°Z/ BlaZ/ B2-Z/ B3 = Z/ J> £ •* •-* £ * ' s3 *Z/ S4»Z*
C2 *Z/ C3 -Z, C4*Z, El-Z/ F2 *Z, t3«Z/ S?.*7, S?«Z, jd

Q l ,  Q2/ 03/ P*

D/ I 
DT,
RX.

O S * ! . ! /  O X /  O K /  D P /  U F « U ,  0 0 1 / Gf1

-0/ -0/
XI, X?./

R U N N I N G  T I N E  ( S E C )  
T E R M S  I N  O U T P U T  
G E N E R A T E D  T E R M S  
E Q U A L  T E R M S  
C A N C E L L A T I O N S  
R E C O R D S  W R I T T E N  
M U L T I P L I C A T I O N S

R U N N I N G  T I M E  ( 5 ?  
T E R M S  I N  O U T P U T  
G E N E R A T E D  T E R M S  
E Q U A L  T E R M S  
C A N C E L L A T I O N S  
R E C O R D S  W R I T T E N  
M U L T I P L I C A T I O N S

C)

*  0 /  »  0 /  3 ' ) / «0, 30, *0/ a0.
X3, X4/ X5/ X6/ VERT3.

6.10
771
771 INPUT SPACE

0 OUTPUT SPACr
ij N R .  O F  2 X P ” •

92 ID. REGISTER
4912 FUNCT. REG.

5.71
771
771 INPUT SPACE

0 OUTPUT SPACE
0 NR, OF S X P R *

L'J? ID. REGISTER
4912 FUNCT. REG.

IIG*C/ "BG, DU“ U/ OB,
, GUI / Gil, pu. PI/ P

INVPf =c. L AG,

USCI> flaximum

2  * 2000
4737 

* p,
4 740

260
6

1.4
500
750

I,! S r  P

ft
T4

MAXIMUM
2 U 0 0 
7126 

260 
s*:o
7.60

N R
Z  X I ■ L A G  . ^ 1 T + j L ^ + J ®

L  2 1 0  /  A D  I S O ,  P O  ( L  i + /  L 2  + )  * r , 0  ( L  3 + J L 4  + ) k b ?  ( L  5 + /  L  6 + > ^ '
D ( U . / A l ) * D ( L Z / B i ) + D ( L 3 / A 2 ) * 0 ( L A / B 2 ) * 0 ( l ,5 ^ 3 ) * U ( L 6 / a i )

Q 3 ( L 7 ) S!, :Q 3 ( L G )L 3  : r n , A . D : S i ] , P i ( L i  +  , L 2  + , L 3  + ) * P l ( L 4  + , L r ’ + , f . 6 M * P 0 ( L 7  + / L «  + ) -
0 { L l / A l ) * D ( L 2 / B I ) ,!' Q l ( L 3 ) * D ( L 4 / A 2 ) * D { L l / 3 2 ) ,-4|!Q E ( L ( 5 ) ^
D ( L 7 / A 3 ) « D ( L 0 / B 3 )

H P R I N T  X I  
★  N E X T

SYMBOLS 1*1/
I 2 T U ,
K K .

Dl/ D2, O3 , DIO, DJ.PQ/ 
13 Til, 1 4Til,  1 6 T1 X/

D 2 0 ,  n ? ° Q . *  u>
1 0T11, r ^ m ,

7> 1 .1 T1  i /
ivTii ,

C E N T R O  D I  C A L C O L O  D E L L ’ U N I V E R S I T A  D I  T R I E S T E



INDICES , m„ 7 , h5»z> H6-Z/ N 8 *Z/ N7*Z, N9-Z' N13-Z/ N14*Z,
l i ; L  l l l l z ,  IU7-Z. N1S-Z* l«U*Z' N» ' ZI r i z Z’ L^  'Ml ;  • 1 ? - ’ , LA-Z, TA-Z/ HU-Z/ NU-Z, A-Z/ G-7, C-Z/ L-Z/

i^1 7Z/i W , “L2-Z, L3-Z/ L4 = 2, L5*Z, L'7s^  L3-Z, L9*Z,
! & £  SI-L  w ,  » ; * ;  C C £
c l 'z J  C3-z' c t - z '  6W » EZ-Z» E3-2, Sl*Z» S3-7, S3-Z, S4-Z,

VECTORS

FUNCTIONS

EXPR.

Ql# 02/ Q3-* P*
n rPF-I. fi-I, SI/ 65-1,  6G-C, 07/ UG-C, "KG/ 
PT, DS-U; BX, DK> DP, BF*U» r,K, St, Wl» CM,
R.X.

DO-U/ 08/ ^ y  
PG/ PI/ P2/ '

«n, .0* -0/ *0/ "0/ -0/ -0, -0/
XI# X2/ X3, XA/ X5/ X6/ VERT3.

>0/

RUNNING TIME (SeC) 
TERMS IM OUTPUT 
GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

i t ) .  2 3  
2 A A 
771
541

0 6 
111 

3856

j>|\/P/ -o, “0/ LAG/

user MAXIMUM

INPUT SPACE 
OUTPUT SPACE 
MR. OF EXPR. 
IP. REGISTER 
RJNCT. REG.

315
.551

?3
TJ
1 IS

? 0 0 u
4 740

260
500
750

SYMBOLS

INDICES

VECTORS

FUNCTIONS

EXPR.

I . I ,  p i ,  n 2 ,  D3, 010, D I M ,  n?.<), OS"-' ,  « ,  7 ,  < ,  I i T l l /  
I2TJ1, I3TI1, I4Tli> I5TU, I6TU, I-T1 1, I9TU,
KK.
Nl»2/  H ?*7 /  M5 a Z/ H6-Z/  HG-Z ,  N7-7 ,  *” * 7 ,  171 3 - Z/ N1 '♦- 
M15-Z/ N16-Z/ M17-Z/ Nie-Z/ N20-Z, N * W j  ^  \
H11-Z, IU2-Z, LA-Z/ TA-Z, MU-Z, NU-Z, A-*/ 3*7,  j . - Z L  Z, 
KA-Z/ LW., L2-Z, U«Z, L W /  L5-Z, J ,s ^  *Z,
P.3-Z, SI-Z/ AA-Z/ B3-Z/ CC-Z, AA1-Z, AA2";/ J ;  f
A2-Z, A3-Z, Ol-Z, B2-Z, 33 = Z, J/ 83.1*1/ 382*7.. bB3*^/ vl-Z/
C2-Z/ C3-Z/ C4-Z, El-Z, E2-Z, E3«Z, St-7, S7*7, SrJ-Z/ S. -.

01/ 02/ 03/ 5>.
D/ EPF = I/ 0-1/ 61/ G5-I/ G&-C, 07, U«*C, DBJ ,
DT/ DS-U/ DX, OK/ DP/ !)F«U, GMl/ GN, GUI/ G", ' u> ! * ' 1 
RX.

!(!/ /MVP/ «o,» -&/ LAG/

.:+/ L2+ ) t IV. ( L 3 + / L4+ ) * P Z  ( L? +J lr 6 + ' J “ . +.2/ 01 ) * P  ( L3, A3 m - (  L A, A ?  > *0 U >, A..) *0 < L6, , c )

SYMBOLS

*0/ “0/ =0/ »U, =(’/ “0/ =0> *0/
X I /  X 2 ,  X 3 /  X 4 /  X 5 /  X 6 ,  V E R T 3 .

N R
Z X2-LAS

L 2 I D / A n i s O / P u ( L .
D ( L l , A i ) * 0 ( L ;
02(L7)*02(L8)L 3 ID/AniSO/PlCLl+/L2+/L3 + )*Pl(LA + ,L5 + /LA+^P0*J-7 + /LJM-
U ( l l , A l ) * D ( L 2 / B i ) * Q l ( L 3 ) * D ( L 4 , A 3 )  + n ( L 5 / P 3 l * Q 3 ( l . o j

D ( L 7 / A 2 ) * D ( L D / « 2 )
MPRINT X?.
* N E X T

1 -1 /  01/ D2.» D3/ DIO/ 0 IRQ, D 2 0» l)?Pq# W, If *  f UT11/  
TP.ni/ I3T11/ m i l /  1 5 Til/ 1 6T11 / T7TU/ T°Tli/ I?TH/
KK.

INDICES N.1-Z/ N2-Z/ N.W/ N6-Z/ MO-Z, N?*Z. n9 = 7/ N1.3-Z/ N14»Z/
N15-Z/ Ml- -̂Z/ N17-Z/ N18-Z/ N20*Z/ M21-Z, M^-7/ N4-Z/ NiO-7/

C E N T R O  D I  C A L C O L O  D E L L ’ U N I V E R S I T A  D I  T R I E S T E



VECTORS

FUNCTIONS

EXPR,

H J.1

KA*»
, r|'| ? * l ,  L A « 7 . / TA»Z, NU»Z, MU3 ’ , A *  •>« ’ f 7
 ̂ L i * / - - *  L2“ z* L3cZ'  L 4 - Z ,  L 5 ‘ l > L  V"e 7 / l , ' Z'  L Z ’

p n . r !  S I - Z ,  AA“ 2> 3 3 » Z ,  C C - Z ,  A A I - Z ,
7 \3*7, B W j. B2-Z, B3-Z, J ,  B<U«

Z Z * l ,  C3*7., C W ,  Cl-Z, E2-Z, £3

,V,>„7. M 3 * z' A1 ’ 2'  _ n G 3 *  1.t C J. *  7 f
Zt  S s l -z. s w .

01, 32/ 0?* P*

GI. : 5 ° b  G 6 a C t G 7 t  Ur,of, npf,n. cpF-It
'n j / D S s iJ, l>X, OK/ DP, DF«U, GM1, GM, Gil], fill, 
RX.

«0, oJ'0 
XI, X 2 ,

eCif a0j ”0, *0/ «0f «<j, “0, TMyp, o0. 
X3, X4, X5, X6, VERT3.

RUNNING TINE (SEC) 
TERNS IN OUTPUT 
GENERATED TERNS 
EQUAL TERNS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTI PLiCATIONS

14.49 
14 4 
771 
541 
3 6 

115  
33 36

INPUT SPACE 
OUTPUT SPACE 
NR. OF EXPR. 
ID. REGISTER 
FUNCT. REG.

USED
315

1
?4
31
-> R

|) P a U , OB, 
f'O, PI* P 2 ,

10, LAG,

fiAXINUM

2000
4740

260
PIiV j

750

2 A T

SYMBOLS

INDICES

VECTORS

FUNCTIONS

EXPR.

L 2 

L 3

SYMBOLS

INDICES

H i t  0 2 ,  D3, O l O t  D1PC, DZQ, D2PO, V, 7/ «,
I3TU, I4T11, I5T11,  I6T11, I ^ m ,  TBTU? i9Ti1 '

KK.
- 1 - 7 .  M2-Z, H5-Z, N6-Z, M6CZ, M7-Z, N*«Z, M13-7.,
S X  M17-Z, MlB**Z, H20-Z, N21.-7, M3-Z, N4-Z, NlCZ,
ni-7^ H1?"Z, LASZ, TAn Z, fHJ*Z, NH«7., A»Z, ' • 7 . ,  C * L t  L«7, 

( l » L  L2-Z, L3*2> 14-2,  L5-Z, L W ,  ;
» n J ,  SI-7., AA-Z, 9B-Z, CC»Z, AA1-Z, AA2-7, AA3*^f J 1 -J
A — rJ A1-Z, Bl-Z, B2-Z, B3-Z, J ,  9*1®?, nH2*7, f̂ 3 aZ, Cl Z,
C2-z' C3-Z, C4-Z, C1“ Z, L2-Z, E?«Z, SJ.-7, S2-Z, >3“2'  S W .

01, Q?., a3'  P"
n, rPF-T, G = I, GI, 05 = 1,  06-C, 07, 'J««C, UBO, DD*U, DR,
DT, |1S*U, OX, OK, DP, OF-IJ, GM1, GM, GUj., GU, P O ,  I I ,  P Z ,

RX.
n o .  » 0 ,  - 0 ,  - 0 ,  = 0 ,  - 0 ,  « C ,  * 0 ,  »C,  INVP,  *C* LAr-f
XI, X2, X3, X4, X5, X6, VERT3.

N*
?D?ADISfl,PO(Ll+,L2+)>)'PG‘(L3 + ,L4t)^P?(l.5*,l6 + ,L7+,L3+ll- 
*D(Ll,AZ)’!,n{L2,D2):yD(L3,Al) + D(LA.r’l )* n() '5,A3)^n(L6, ';}) +
ID^AD1Su!»P1(L1 + /L2 + ,L3+)*P1{L4+,L^ + /L6 + ' + P0{L7+,L3+)*

D(L1,A2 )*D(L2,B2 )*Q2(L3)+D(L4,A1 )tn(LF,B*)^,UiL6)’i- 
D(L7,A3)*H(L0,B3)

NPRINT X3 
♦  NEXT

1 . 1 ,  Dl, 02, 03, D1Q, D1PQ, D2Q, D2«>0, «, Z, <, UT11 ,
I2T11, I3T11,  I4T11,  I5T11,  I6T11, I7T11, T3T11, lOTil,
KK.
IH-7, f|?»7, N5-Z, H6-Z, N8»Z, M7-Z, N7c7, M14*Z,
NiB«7, H16-Z, N17-Z, N1G«Z, N20-Z, M2T-7> MR“ 7, rl4«Z, NU»«Z, 
f! 1 1 e7., N12*Z, LA-Z, TA«Z, HU-Z, HU-Z, A-7, n»7-, C»Z, L*Z,
KA = Z,  L l  = 7 ,  L.2a Z,  L 3 a Z ,  L 4 a Z, L 5 a Z, L 6 a Z,  L 7 c Z ,  L>3=Z, L 9 * Z ,  
r  ?) ® 2 - S .T-7,  AA»Z, CC»Z,  A A1«7 , ^ \ ? a7-t AA3«=Z, A1«Z,

A?»7. A 3 - 7 , HP»Z,._B3-Z, J .  BBi «.Tf_3-B2*ZjL raj«Z,- Cl-JL

C E N T R O  D I  C A L C O L O  D E L L ’ U N I V E R S 1 T A  D I  T R i E S T E



VECTORS
C2 = zi A3«Z/ B W /  

C3 = Z/ C4=>Z/
B2 3 Z/ B 3°Z/ xb BB1-7/ 3B2«Z» BB3»Z/ Cl 
E1  = Z/ E2»Z/ E3 = Z, S13 Z» $2»Z/ S33 Z/ SA*Z»

QI/ 02* <13/ P •
FUNCTIONS 0 /  £ P F « 1 /  i 3 « l t  GI /  5 5 * 1 /  G6 *C/ 5 7 /  Ug^C/ UnG/ DD*Uz DB/ ,

OT, f)S=U/ DX/ DK/ DP/ DF«=U/ GfU/ GM/ GUI/ G'l/ PC/ PI/ P2/ 3 ^ 6

EXPR. ■0j> n $ f  a0« "0/ “0/  3 0 / *0/ “ 0/ iNVPf “ G/ "0/ LAG/
*1/ X2/ X3/ X4/ X5/ X6/ V2RT3.

RUNNING TIME (S£C) ID. 73TERMS IN OUTPUT 144
GENERATED TERMS 771
EQUAL TERMS 541
CANCELLATIONS 06
RECORDS WRITTEN 119
MULTIPLICATIONS 30 56

USER maximum

INPUT SPACE 315 200 0
OUTPUT SPACE 1551 47 40
NR. OF EXPR, o r. 2 60
ID .  REGISTER 31 500
RUNGT• REG. •j c 750

SYMBOLS J “ l/ Dl/ 02/ 03/ DIO, D1PQ/ D2Q/ DẐ O, U, 7, < / 1 1 T1 1  /
I2TX1, I3T1 1/ I AT11/ I5T11* I6T11/ I7T1 I f HT1 • / I9T11/
KK.

INDICES N W / N2«Z/ M5»Z/ N63 Z/ N B *  Z / M7»Z? I f NX9 3  I f MIA* Zz
M15-Z, N16 « I t  1117«Z, M10• I f  N20»Z/ N p i o I f M3 *7 / NA»Z/ NIC3 Zz
N11»Z, N1 2 »2/ LA* I f  TA=Z/ MU3Z/  MU3 I f  A, 7 /  3 • I f C = Z/ L• I f
KA-Z, LI* I f L2«Z/ L3*Z/ LA *2/ L5*Z, L > » I f L7*7 / L5*Z/ L9»Z/
P.O-Z, SI3?./ AA«Z/ B B *  Z / CC»Z/ A A1 » 7/  AA2* 7/ A* 3* Z/ Al- I f
A 2*2/ A 3 * 7 / Bl*Z/ 0 2 3 Z / B3bZ/ J /  B3>h7, B323 7» BB33 Z/ C1*Z/
C2»Z, C 3 * 7 / C A 3 Z / E 1  = 2 / E2*Z/ E-3«Z/ 51* 7 / c  ? *7/ S 3 3 Z / S A =7.

vectors 9 1 /  Q2 /  03/ ? .

FUNCTIONS D /  E P F ■I# G3 I /  GI /  G5a I / G 5  3 C / 5 7/ LJG=C• UR' : /  DD3 U /  DB/
D T /  f) S3IJ/ DX/ DK/ DP/ DF*U/ GH1/  GM,  G I M , GO/  Pr; /  PI/ P2/
RX •

EXPR. * 0  /  »  0  /  »  0  / » U ,  3 0 /  * 0 / • Of  = 0 /  3 C / TMVP, C' » ,  « r . /  LAG/
XI, X2/  X3, XA/ X5/ X6/ VERT3.

M R
Z XA-LAG

L 2 ID/AniSa/P;)(LX + /L2+)+P0(l3 + /LA+V*p?n 5+,i &+,L7+,L8+)«
D(Ll/A2)*m2/32)*!><L3/A3J*»MLA,r)3)*r>M.E, Ai)*0{L6/Bl)* 
9KL7)*QI{L8)

L 3 ID/AniS0/PX(Ll+/L2+/L3+)*Pl{LA+,L5+,l 6 M * PC'< L7 + . L0+) =
D(L1/A2)*D(L2z B2)*Q2(L3) + D(LA, A3)*0  ( 1 5 , B3 ) *03(L6)t 
D(L7,Ai)*DU3,Bl)

NPRINT XA 
♦ ME XT

S Y M B O L S  1  =  1 /  D l /  0 2 ,  0 3 /  0 1 0 /  D 2 P U ,  D 2 Q ,  D . ? P Q .  \i, 2 ,  K ,  I I T 1 1 ,
I 2 T 1 1 ,  I 3 T 1 1 ,  I A T 1 I ,  1 5  T 1 1 ,  I 6 T 1 1 ,  I 7 T 1 1 ,  T B T U ,  I 9 T 1 1 ,
KK.

INDICES Ml3?., M2 =Z, M5°Z, M0*Z, N8 *Z, N7=Z, N?*Z, MI 3*Z, UIA=Z, 
NI5*Z/ r'I6 “ Z, M17“ Z/ Mi8*2 , N20=Z, N3*7, NA*Z, Nlo»7,
N11«Z/ N.12-Z, LA»Z, T A 3 Z / NU-Z, HU«Z, A = 7, p»7, C-Z, L*Z,
KA3 Z/  L1«=Z, L2 = Z, L3*Z,  LA3 Z, L5 = Z, L5 = 7 ,  L", *Z,  L3“ Z, L9*Z,  
PD*Z/ $ I « Z /  AA*Z/ 3B°Z/  0 0 * 2 /  AAi*7,  VA?*7,  AA3°Z/ A l * ? ,  
A2»Z/ A3“ ?./ 3 1 * 2 /  3 2 * 7 /  83=>Z, ,!, B31«7 ,  nP2*7» 3B3«Z,  C1«Z,  
C?.*7./ 03 = 7 /  C4«Z, i2 X 3 Z /  1.2=>Z, t:3 = Z, $J.aZ, $ ? * 7 ,  S3*Z/  SA«Z.

C E N T R O  DI C A L C O L O  D E L L ’ U N I V E R S I T  A DI T R I E S T E



FUNCTIONS

EXPR.

VECTORS

V ,  EPF«I/ ft-1# '51/ G5” I/ G6*C/ r,7/ U^C. UB̂ j DD-U, DO/ 
DT/ DS=U/ DX/ UK/ DP/ DF-U/ G'li/ 6*1/ GUI/ G'l, P O t  PI, P 
PX.

oi/ 03/ p.
PZ/

* 0 / * 0 / 
XI/ X2/

RUNNING Tim- (SEC) 
TERMS IN OUTPUT 
GENERATED TERNS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

= H/ =0/ *0/ "0/ S|‘U “U/ 
X3/ X4/ X5/ X6/ VERTS#

10/ TMVP/ *0/ »0/ LAG/

22.9!? 
IV* 
7 71 
541 

06 
123 

3856

INPUT SPACE 
OUTPUT SPACE 
MR. OF EXPP. 
ID. REGISTER 
Fl»NCT. REG.

11S E n
5

5 5 * 1 
76 
31

^ 7
MAXIMUM

2000 
A 7 AO 

260  
'hK? 
7^0

SYMBOLS

INDICES

t a t / f) ]_ f n ?  / D 3 / DIO/ !) 3. P Q / D 2 Q / 0 2 ° • W / 7*  X / 1 1 T i 1 /
I2T11/ I3 TU/ I4T11/ I5T11/ I A T i l /  I7TH/ I*TU/ I9T.LJ./
KK.
N l*7 . fi2»7/ «M5aZ/ N6 aZ/ N6aZ/ N? = Zz N9°Zz f!i?»Z/ 014*2/ 
H15-Z/ N16-Z/ M17-Z/ IU8-Z/ H20-Z/ 071*7/ H3-7/ M4-Z/ NlO-Z/ 
Nll-Z/ H12-Z/ LA*Z/ TAa Z/ MU»Z/ MU*Z/ Aa 7* 11*7/ C = Z/ L*Z/

RO-Z/ Sl“ i . A A " Z/ IJD- l » CCaZ/ AAl m 7.t AA2 »7/ A A 3*Z/ A .1*2/
A2aZ/ A3aZ/ BlaZ/ B2 aIt B3- Z/ J/ BB'!.a 7 / B B 2 a 7 , BU3 BZ/ ClaZ/
C2-Z/ C3 0Z/ C 4 0Z/ E1 aIt E 2 aZ/ E 3aIt Sl-Z/ 52*7 / S3 “ Z/ S 4 * 7 •

VECTORS Ql,,Q2 / 03/ P.

FUNCTIONS D/ EPF= 1 / (5* 1 / GIz 05 = 1 / G6aC/ G7, 1 )G = C/ UBO, D D a U/ 0 B /
DT/ ns «U/ DX/ DK/ DP/ OF= U/ GM1 / G*1 / GUI p G!.L, PU/ Pi/ P2/
RX.

EXPR. ■  0 / » 0 / «=0 / - 0 / *0/ aO t = 0 , = 0 / =0 / IN VP/ = 0/ LAG/
XI/ X2/ X?/ X4/ X3/ X6/ VERT3.

N R
1 X5-LAG

L 2 ID/AOISO/POCLi>/L2+)+P,H L3 + /L4+)+P2(L5+/L6+/L7+/Lfl+>“
D(L1/A3)*D(L2/R3 >*D(L3/Al>*D(L4»PI)*n<| 3 , A2)*0(L6/P2>* 
Q2(L7)*Q2(L3>

L  3  I O / A P I S O / P l { L i  +  / L 2  +  / L 3  +  ) * P l ( L A + / ! r3 f » l . f i h ) * p o ( L 7  +  / L 0 + ) «
D ( L 1 / A 3  ) * D ( L 2 / B 3 ) + Q 3 ( L 3 ) * D ( L 4 / A 1 ) * r> ( L B ,  B 1 )  * q i  ( L 6 ,  *  
D ( L 7 / A 2 ) * D ( L 8 / D 2 )

NPRINT *5 
*NEXT

SYMBOLS

INDICES

I«I/ Dl/ 02/ 03/ 010/ DIPQ/ D2Q, D2PQ/ v ,  7.. K, TiTll/
1 2Til/ I3T11/ I4T11/ I5T11/ I6T11/ 17^11,  I ^ u ,  ivyi l/  
KK .

VECTORS

FUNCTIONS

N1*Z/ M2»7./ N5-Z/ HCi«Z/ N8-Z/ N7»Z/ NW/ 016 = 7,
H15-Z/ N16-Z/ Ni7aZ/ MI8-Z/ N20-Z/ MW, N'*»Z, Nl'i.7 ,
Nll-Z/ N12-Z/ LA-Z/ TA"Z/ MU»Z/ NU"Z/ A*?/ 3-7 ,  r«Z, L«*Z» 
KA-Z/ Ll-Z/ L2»Z/ L3 = Z/ L4aZ/ L5aZ/ L6a7, L’W  / L‘3«Z, L9 - 7 . 
RO-Z/ SI-Z/ AA-2/ DD-Z/ CC-Z/ AAl-Z/ AA2 -Z- *A3 «7 , * 1 . 7  
A2«Z/ A3-Z/ BlaZ/ 32-Z/ D3«Z/ -J/ H'Ua7/ 3R?*7, Bn-jB7 ~ pi,?,  
C2-Z/ C 3 = 7/ C4»Z/ E1 = Z/ E2«Z/ E3-Z/ 33=7/ $ w ,  j3-zJ  s U u

0 1 /  < j 2 /  Q 3 /  P .

0/ PF01 / '3*1/ 61/ 35-1/ G6*C/ 67/ tlG,*C/ UPC, OD«»J/ 08.

AT r\ t> - 1 1___ is •-* r\ ,/___ i v

C E N T R O  DI C A L C O L O  D E L L ’ U N 1 V E R S I T A  DI T R I E S T E



DT, DS= U, DX, DX, DP, DF*U, GH1, GM, GUI, <?U, p0'  P1'  P2' 
RX.

EXPR. »0, -0, *0, ”0, a0, *0, -0, -0, -0, IMVP, B° '  
XI, X2, X3, X4, X5, X6, VERT3*

RUNNING TINE (SEC) 
TERNS IN OUTPUT 
GENERATED TERNS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

^ 7 . ^ 0  
144 
771 
.*541 

06 
127 

3 0 f5 6

uspn

INPUT SPACE 31*
OUTPUT SPACE l ? 15!
NR. OF ~XPP. ?7
ID. REGISTER 31
FUNCT* REG.

*0, LAG,

MAXIMUM

2000
4740

260
SCO
750

Z 3 g

SYMBOLS

INDICES

I - T ,  01, O Z ,  D3, Dio, D1P0, D2Q, D2**Q, V, 
12T11, I3T1I,  I4T1I, I5T11, I6T11, T ? m ,  
KK.

Z, «, I1T11 ,
J f* t X 1 , 19 T11,

«i»2, M?.7, Mf>aZ, N6»Z, N8*2/ N7-Z, N W ,  M’ 3*Z, N14»7., 
N15«Z, M16-Z/ N17-Z, M10-Z, N20-Z, N21-Z, U3-7, MW, NaO»Z, 
N 11»Z, ir*2°Z, LA = Z, TAaZ, MU*Z/ NUa7_, A = 7, 3s7-, CcZ, L*Z, 
KA’-Z, LI*Z, L23Z, L3-Z, L4 = Z, L5-Z, 1.6 = 7 , L7 *7, L8-Z, L<>aZ, 
RO-7, SI-7,  AA-Z, B3-Z, CC*Z, AA1-Z, AA2-Z, M3-Z, Al-Z,
A■ **Z, A3-Z, BJL-Z, B2-Z, B3*Z, J ,  B*U»7, «D2»7» 383-Z, C1«Z, 
r?.Z> CW., C W ,  Ei-Z, E2*Z, E3-Z, .n»7, S’ *7, S3-Z, S4-Z.

VECTORS

FUNCTIONS

Ql, Q2, 03, P»
D, EPF-1, G-I, <51, G531, G6-C, G7, MG = C,  lino, DD*'J, 08, 
DT, DS-U, DX, OK, DP, OF-U, GM1,  GM, GUI, G'',' PO, PI, 
PX.

EXPR,  = <), » 0 ,  * 0 ,  »0 ,  *0, BC ,  =0, *0, *C.» I^VP,  “ O, * 0 ,  LAG,
XI, X2, X3, X4, X3, Xf», VERT3.

N R
Z Xb-LAG

L 2 ID, AHIsn,Po( Llf,L2+)+P«.»( L3+, L4+ > *P2 ( L5 *■, L t+, L7+, L8 + ) *
D < L .1, A3 )*D ( L2, R3 >*C < L3, A2 ) *0< L4# 4?. )>!tD( L 4 , AI)*D( L6, 31 )* 
Q1(L7)*<U(L8>

L 3 ID,ADIS(J,Pi(Li+,L2 + ,L3 + )*PUL4+,L5 + ,L6M*PG{.L7 + ,L9+)-
r)(Ll,A3)*OtL2,B3)*Q3(L3)-+D(L-/t,A7)*n(Li5,3 2)*iJ2(L6)* 
D(L7,AI)*D(L0,3I)

NPRINT X6 
*NEXT

SYMBOLS

INDICES

VECTORS

FUNCTIONS

I-I,  Dl, f>2, 03, D1Q, DJ.PQ, 1)20, D?PO, W, 7. <<, Il Tl i ,
I2T11, I3T11, I4T11, I ? T1 1 ,  I6T11, I7TU, m i l ,  T9T11,
KK.

N l * Z ,  N2 * Z ,  N 5 -Z ,  N'JaZ,  NOa Z,  N7a Z# N9 = 7» 01.337 ,  H14 = Z,  
NIM-Z,  Nl<4«Z, N17 = Z ,  M18a Z,  N20»Z,  N ? L « 7 ,  N*»b 7 ,  N4 »Z,  N10a Z,  
N11»Z,  N 1 2 - Z ,  LAa Z ,  TA*»Z, NU»Z, MU"7,  A -Z ,  i W  ,  C * Z ,  L " Z ,  
l<A«Z,  L l a Z,  L 2 * Z ,  L 3 “ Z,  L 4 a Z,  L5»Z ,  !.4a7 ,  L ? « 7 ,  L B * Z ,  L9 = Z,
PO-Z ,  S I a Z ,  AA**Z, BB"Z,  CC * Z ,  AA1*7,  A A? * 7 ,  A a 3 * Z ,  A I * Z ,
A 2 -Z ,  A 3 - Z ,  B1» Z ,  B 2 - Z ,  B 3 - Z ,  J ,  S 8 I » 7 ,  P , i ? »7 , 3 3 3 * Z ,  C l a Z,
C 2 aZ,  C 3 * Z ,  C 4 a Z ,  E l a Z,  h 2 * Z ,  E.? = Z, S \ a 7 ,  S 7" 7,  53 * Z ,  S 4 * Z .

01, q2, 03, P.

0, EPF*I, GaI, GI, G5»I, G6aC, G7> Urj-’if, UrG, DD»U, DB,
DT, DS=U, DX, DK, DP, DFaU, Gill, GM, 'TMl, GM, PO, PI, P2,
P X.

C E N T R O  DI C A L C O L O  D E L L ’ U N I V E R S I T A  DI T R I E S T E



EXPR
0, lag,

i « t u  off, *() t  a 0 f  a 0 r  “0, B0 t  “ 0, »0, TMVP, 
^  v i m  yi.  ys. xr-.. VERT3.

RUNNING TINE (SEC) 31# 62
TERMS IN OUTPUT 164
GENERATED TERNS 771
EQUAL TERNS 562
CANCELLATIONS 06
RECORDS WRITTEN 131
MULTIPLICATIONS 3056

USED

INPUT SPACt 
11UTPUT SPAC­
ER. OF EXPR. 
ID. REGISTER 
FUNCT• PEG.

315 

7 P 

.*p

MAXI HUM

2000
*740

260
500 
7 50

SYMBOLS

INDICES

T.T, 0 1 f no, 03, DIO, Dipn,
X2.T1I, I3TI1, I4T11, 1 5 T11, 
KK,

P20, D2P0, w,
I6T12, I7TJ.1, 7 4 T1 - ,

I1T1I,
X9T11,

n i - Z f  K2-Z/ HS-Z/ N6-Z, R f Z ,  N W ,  HO.*, « ’ ; f ' n̂ z ? 2ji1(.
N15»Z, N16»Z, N17»Z, M1 0 -Z, M20»Z, " I  r a 2  L*Z-
Nll-2, N12-Z, LA = Z, TA-Z, NU-Z, .MU-Z, A-r, 3 = 7 LJ
KAaZ, L1*Z, L2“ Z, L3«Z, 14*Z, L-f**Z, L6-7, L a i * 7
PO-Z, SI-Z, AA»Z, BB-Z, CC»Z, AAi-Z, 4A2«7> ri 7
A2 = Z, A3bZ, BI = Z, B2-Z, B3»Z, J ,  Bn-7,
C2-zJ C3*Z, C4-Z, El-Z, E2*Z, E3-Z, .n-Z, 5 ? - ^  J ~ ^  S W *

Z,z,
L9*Z,

VECTORS

FUNCTIONS

expr.

SYMBOLS

INDICES

vectors

FUNCTIONS

01, c)2, 03, P.

D, EPF-I/ G-I, GI, GD°I> G6=C> G7, 00=0, 
DT, 0S*U, OX, OK, DP, DF°U, GMI, Ĝ , GUI,

llfiG, PD * U , DB, 
O ' b  PG, PI, P2,

RX.
=0, *0, »0, aO, *0, “0, =0, *0, = 0, TMVP, *3,' LAo, 
XI, X2, X3, X4, X5, X6, VERT3.

N P.
Z VERT3* XI + X2 + X3 + X4 + X5 + X6 
flPRINT VERT3
DELETE LAG,XI,X2,X3,X4,X5,X6 
*BEGIN

1*1 ,  Dl, D2, D3, DIO, D1PQ, PZQ, D2PQ, W, Z, X, ILTll,
I2T11,  I3T11,  I4T11, I5T11,  I6T11, I7t i i , inTll,  IOTJa,
KK. :
N i - 7 ,  02*Z, N5-Z, N6aZ, N8-Z, H7-Z, N9-Z, nn=Z, ..14*Z, 
N1*T-Zf N11W ,  Ni7°2, fUa°Z, N20aZ, U7ta7, N3*?, U4-Z, NlU-Z,
Nii«z, hL?»z, la* z, ta«z, mj-z, mu*?, a«z, w , c*z, l- z,
KA»Z, LI*Z, L2*Z, L3*z, L4 = 2, L&«Z, LW., L*1*?, LBaZ, L9 = 7.>
R0*Z, 5I“ Z, AAa2, p!W., CC»Z, AAI-Z, AA2-Z, 44 3*2, A1.*Z,
A2«Z, A3-.7, Bl-Z* B2»Z, B3-Z, J,  DPl®7, Rn?"7, 333-Z, C.W ,
C2*Z, C3=Z, C4aZ, E i = Z, E2=Z, E3-Z, S1=Z, S7*7, S3*Z, S4=Z.

01, 02, 03, P.

D, FPF-I, 0*1, GI, G5-I, G6“C, G7, Un«, DD*U, DB,
DT, 0S=U, L)X, DK, DP, DF»U, GM1, Gh, cui, O'J, PO, Pi, P2, 
RX.

EXPR# *0, -0, -0, *0, *0, *M, nO, *0 , *0, TMVp, *0, -0, LAG,
Xi, X2, X3, X4, Xf>, X6, VCRT3.

RUNNING TING (SHC) 34 • 64 USED MAXIMUM
TERMS IN OUTPUT 493
GENERATED TERMS "64 INPUT SPACE 747 2000
EQUAL TERMS 369 OUTPUT SPACP 3166 47 40
CANCELLATIONS * UR. OF £.XPp. P7 260

C E N T R O  DI C A L C O L O  D E L L ’ U N 1 V E R S I T A  DI T R I E S T E



RECORDS WRITTEN 
MULTIPLICATIONS

iU. REGiGI'LP 
FUNCT. REG.

SYMBOLS

INDICES

VECTORS

FUNCTIONS

EXPR,

BEGIN

J . ;)5
2S90

i J\f

1.B 750

I-T, DX, r>2f D.3, DIO, D1PQ, 020, D??0, 0, 1* K ,  1 1 1 1 1 ,  
I2T11, m i l ,  I4T11, I5T1X, I6TU, I7TU, m i l , 19T11, 
KK.

N1 = Z, N2«Z> !'!5aZ, M6 * Z , ^  = 1, U7*Z, N9»Z, N13-Z# N14«Z> 
N15-Z/ N1A»Zj> H17=*7., NU<»Z, H?.0»7, N21*7, M3-7, 114 = 7, N10-Z, 
N U  = Z, N12-2, LA = Z, TA = Z, MU=Z, NU = Z, A=Z, 3 = 7, C = 7., L*Z, 
KAaZ, 1.1*7, L2aZ, L3*Z, L4*Z, L*aZ, LA*7, L7*7, L3*Z, L9«Z,
RO*Z, SI * 7., A A * Z, 33»Z, CC-Z, AA2L-Z, AA?*Z, AA3*Z, Al*Z,
A2»Z, A3 = Z, B1*Z> B2 = Z, B3 = Z, J, B*l«7# 7nP=7* BB3*Z, C1*Z»
C2*Z, C 3 * Z, C W ,  Ei*Z, t.: 2*2, E3-Z, Sl«7, S7*7, S3«Z> S W .

01, 02, 03, P.

D, F PF *1, G = I , GI, G3aI , G6*C> G7, UG=»C, IJBO, DD*U, 03, 
OT, DS*»U, DX, DK, DP, OF*U, GM1, GM, GUI., GU, PC, PI, P£, 
RX.
*0, = 0, si), si); *0, *0, *0. *0, =0> INV®, *0, =0, l a g,
XI, X?., X3, X4, X!3, X6, VLRT3 •

II. 7 . 'OP SECONDS

C E N T R O  D I C A L C O L O  D E L L ’ U N 1 V E R S 1 T A  DI  T R I E S T E



b e g i n 167.33 S ECO Mi)

M R
Z VV1-VERT3 
Z VGl3VG(Al/fll/A2/A3)

L 3 I!) Ql(MU+)-P(MU)
L A ID Q7 (M'J +) =~Q {MU ) ■
L A AL 03(MU + )=0(MIJ)-P(MU)
L 5 ID, 2.r 0.JT0!>̂ ̂ 1< -Mi|+ ) «P < f1*J)
L 7 ID/2/£UlTPR/Q2(f1U+)—Q(NU>
L 9 ID̂   ̂O-'l F (>K> Q3 t > *0 ( rtU > —»»1 ilU>
Lll !n K 1 (-i' J + ) * P (M U )
L12 ID K?(MU+)*“ Q(DU)
112 AL K 3 ( MU + ) 3 Q { MU ) — -P ( MU }
L13 l  D/ 2 / D HI ?R , K1 ( MU + ) - P ( MIJ )
LI? 10/2/ LD )TPR,K2(iU+)— Q(rtU)
L17 ID / 2 ,  0 r IT 3 R ,  K 3 {cl I j + ) = t) ( M U ) -  p ( M U)

MPPIMT Wi,  VGiL/P*
*UEXT

SYMBOLS 1 - 1 / 0 1 / 02 / 03/ 0 1 0 / 01 PT/ D 20/ 07*0 7 V.J 11 T1.19
I2T11 / I3TH, I/T 11/ I5T 1 1 / I 6TI 1  / T7T U , T°-TTA 9 I9T11/
KK.

INDICES N1*Z/ N2 *Z/ M?3 Z/ N-W/ N 6 32 / .173 Z/ M0 = 7, Ml 7 - L 9 MIA *i t
N15-Z/ M16 * Z / Ml 7■Z/ 'll'! «Z/ N2 0*2 / 7 1=7/ KI-,r 79 M A 3 i t M1 0-2/
Nil3! / N12»Z/ LA32/ TA = 7/ MU3L. , MU3I t A3! / 0= 7f Z -  Lt L = Z/
KA3Z/ L1 = Z / L2 3 Z / L 3 3 Z / LA3I t LT“ I t LAr 7, L’a 79 L*=Z, LO =I t
ru»Z/ SI«Z/ AA-Z/ ruj»Z/ CC ■It M M1 = 7/ A A 2 37/ A A3° 2/ A1*2,
A2 = Z/ A 3 3 7. / 313Z/ 32 = 2/ 33 =It J/ GO1 =7/ 302= 7.1 BB3*Z/ Cl* It
C2«Z/ C 3 3 Z / C’ 13 Z / E 13 Z / 2 2 3It E 33 it 07 =7/ 0 7r 7/ S 3 3 Z .♦ S A =2.

VECTORS 0 1 ,  Q?.i Q3/ ?/ 'A/ Kl/ K2/ K3 •
FUNCTIONS P/ epf = i> g =:/ G1/ 0 [531 / G6=cJ* cIt 1K3=c, 1130/ DO = 11/ 03/

DT/ nS»|J/ OX/ OK/ DP/ OF“U / GMl/ G'tt 01.11., GM/ PC/ PI/ a2/
RX«

EXPR. *» 0t * 0 , * 01 3 01

= 0/ *•)/ = 0, = !.)/
GG-2/ VG-2.

= 0. 3v'/ = 0/ = 0/ =>*■• TMV/D/ = =7, rsr,,
3 0/ VERT3/ VV1/ V V7/ VG1» VG7, LOUP./ GHOST/

RUNNING TIME (SEC) 6 • 5 J
TERMS IN OUTPUT 202
GENERATED TERM? 913
EQUAL TERMS 519
CANCELLATIONS 193
RECORDS WRITTEN 1A7
MULTIPLICATIONS 50 3 7

M 3 L" D MAXIMUM

INPUT SPACE ADO 2 000
OUTPUT SPACr 732A A 7 A 0
NR, OF EXPR. A (• 2 60
ID. REGISTER 7 7 5.U G
FUNCT. REG, R 750

N R
Z VV 2«VE RT3*D { Ai/ AA1 ) *0 ( 31 / 3 31 ) ( A 7, A A? 1 t D ( 3 1, BB 2 )

*0<A3/AA3)>i'D{B3/Bvn 
1 VG2 3 VG ( A Al / i)3_/ A A.7 / A A3 )

L 3 ID Pl{MU+)3-?(:1U)
L 3 AL Q 2 (:1 !J +) 3 Q (*1 !J )
L 3 A L Q3(MU + )3-Q(‘1U)+P(MU)
L A ID. 2/ DOT PR / Qi (:i'J + ) =*-? (MU )
L 6 ID/ .7 / DUT PR. / Q 2 ( MU + ) 3 C ( MU )
L 3 ID/ 2 / DOT PR/03(MU+) =-J(MU)+P(MU)
LI 0 rn Kl (MU +) =-P(MU)
LIU AL K3(MU+)«Q<MU)
Li 1 TO. 2/D0TPR/K1CUJ «•) =~P (Mil)

±

C E N T R O  D I C A L C O L O  D E L L ’ U N 1 V E R S I T A  DI  T R I E S T E



a»:ui s e c o n d s

MANES VERT3
r CONTRIBUTIONS TO THE GRAVITON S i-LF-C-NF'? OY 
COMMON V V l , V V 2 , V G l , V G 2 , L m P , G ’i nsr
V P,0,K1,K2,K3
V GG ( A l ,  B l ,  A2,  !32 > 3 1 .  /  2 .  * (  P ( A l ,  A2) *H ( ” 1 ,  *?. >

+ !)(Al,B2)*Pr *U.» A* >
- D{  A l ^ l ^ n f A ? , * 7 >)

X VG< / 2 * * < K20K3*0< MU> ’*'1 ( L> S I ) +K1DK3*D(RQ, L) * 0 ( MU,ST)
+K3DK3+D( RO, MU ) *D( L, S I ) + K3 DK3  + DOl O, L) *P( MU,  ST)  
+ K1 (f<U )*K3 ( L ) *H (Nli# SI  > + Kl  ( SI )*K3 ( L )*D ( PO, MU) 
+KKMU }*K3f RP)*nCL » S l ) + K l l M U ) + K 3 ( S I ) * D t R O , L )  
+KI (RO )*K1 ( Min *D f I t  S I ) +K1 ( SI )*K1 ( HU ) + 0 ( RO, L )
“ KI ( L ) * K 3 ( f n ) * n ( M U * S I ) ~ K l ( L ) ,irK3{SI ) *D( RO, MU)
~K1 ( NU )*K3 ( L ) (RP,  S J ) - !<!  ( L ) *K1 ( MU) *0 ( wCj» S I ) )

SYMBOLS

INDICES

*FIX

r - i ,  D l /  02# 0 3 ,  DIO,  01PQ,  
I 2 T 1 1 ,  I 3 T 1 1 /  I V T i l ,  I 3 T i l ,  
KK« ”

DP.Q, D?i>0, u, 
I6T11, i ? m ,

7,  K ,  1 J.T11,  
I « T 1 1 ,  19 T11 ,

Ml-Z#N 1 W /
HI1*Z,
KA-Z,
RO-Z,
A 2 3 .7., 
C2-Z,

f'*>o7, N5a3 . N6aZ, NB“ Z, M7«Z, H9«7, NT3*Z, Nl4«7., 
N'l6“ Z, N17»Z, MH3-Z, N2uaZ, M21"Z, N'3-7/ N W ,  N10-Z, 
N12s7, LA = Z, TAeZ, !1U = Z, NUaZ, A*Z, Ga7, C = Z, LaZ, 

l 1 *Z,~LPaZ, L3-Z, L W ,  L W ,  L W ,  L7*7, L W ,  L9«Z, 
SI“ Z, AA»Z, B3aZ/ CC-Z, AA1»7., AA2*»7, AA3*Z, A1*Z, 
A3BZ, 5 IaZ, B23Z, B3 = Z, J ,  DB'b7, RD2aZ» DBS3/, C1 = Z, 
C3*Z, CA°Z, E1*Z/ E 2 BZ, c 3 ■  Z, S?„"Z, S7*7, S 3 “ Z, S A ®7 ,

VECTORS

FUNCTIONS

EXPR.

Ql, q2, Q3, P, Q, Kl/ K2, X3.

n, i: PFaI, G GI, G5bI/ G63 C , G 7 , ug*c# UBG, 0 D a U, OB,
OT, DS-U/ DX, UK, OR/ DF*U, GHI, GM, GUI, G'.l, PO, PL, P2,
RX.

°0, *>() , a0, oOi aO, “0, c0, a0, B0, IMVP, =■>, 3L, a‘J, =0,
■ 0 , a 0 , 30, u C aj, VCP.T3, VV1, VV2, NOil, VG ?. t. LOOP, GHOST,
g o ;>, VG“ 2.

BEGIN_____ i  6 7 . 3 3  SECONDS

C E N T R O  DI  C A L C O L O  D E L L ’ U N I V E R S 1 T A  DI  T R I E S T E



SYMBOLS

INDICES

LX3 W, Z>OOTPR/K3(MU+)“Q(HU) 
HPRINT V V<?./ VG2/PP 
♦ NEXT

1 = 1/ 0 
12T11/ 
K K .

Ml-Z,M15-Z,
Nll-Z/
K A = Z /
RU-Z,
A2-Z/
C2-Z,

>, D?/ D3/ 029, D|PQ, D2C), D2P9/ W, 7., K, I1J11/ 
"13111/ I4T11/ I5TU, I&Tli/ IPT11/ I9T11/

M?*7, N5-Z, N6-Z, N8-Z, H7= Z, M*«Z# Z,J ! l ^ 7'ni r, . 7
>itW ,  H17-Z, Mi8-Z» N20-Z, M21-7, ''
111 2 •I t LA-2/ TA-Z, MU-Z/ NU-Z/ A-Z/ *-7> C Z/ L

L W /  L2-Z/ L3-2/ L W /  L5»Z/ ! ^ . 7  A .73T«7, AA-Z/ 03*2, CC-Z/ AA1-Z, \A2*Z, JA3-Z/ A1 -/
Bl-Z/ R2-Z, 03-Z/ J ,  301-7/ RB2-Z# ■’ B W /  ^ W ,

H . V .  r  =7. p i -Z/ E2-Z, G 3 = Z/ Sl-Z/ S2-Z/ S3-Z/ S4*Z.

VECTORS

FUNCTIONS

01/ 02/ 03/ P/ 0/ Ki/ K2, K3«

n, CPF-I/ 
DT/ nS-U/ 
PX. ■

G-I/ 61/ 65=1/ G6-C/ G7 
DX/ UK/ DP/ DF-U/ GMi/

, llo-C/ <’dO/ DD“U/ OB, 
GM, GUI/ G!l/ PO/ PI/ P2/

EXPR. a  Q  ,  a  0  /  0  0  /  *  0  3

= 0/ -0/ -0/ "0/ 
GG=2/ VG*2«

*0/ -0/ -0/ *0/
■ 0/ VL-RT3/ VV1,

«•;./ THVP, *0/ “0/ *0/ *0/ 
VV7/ VG1, VS?* LOOP/ GHOST/

RUNNING TIME (SEC) 12.45
TERMS IN OUTPUT 205
GENERATED TERMS 099
EQUAL TERMS 510
CANCELLATIONS 134
RECORDS WRITTEN 153
MULTIPLICATIONS 4993

INPUT SPACE 
OUTPUT SPACE 
NR. OF £ XP R * 
IP. REGISTER 
FIJNCT. REG.

USPn MAXIMUM

tf J Q 2000
P3D2 4 740AO 260

’ 500
IP t 750

SYMBOLS 1 = 1 /  DI ,  02/ 03/ 010/ D1P0/ 020/ D?.PO/ «/ 
I2T3.1/ I3TI1/ I4T11, 1 5T11  / I6TU, I ? T V , /  
KK.

7/ K/ riTi)/ 
X8T11/ I9T11/

INDICES L-Z/ M2-7./ N5-Z/ N6-Z/ H8 = Z/ H7-Z/ No-Z, M1P-Z/ N1-* 7
. W , N 1 6 - Z ,  IU7.Z, >U8.Z, >120.2, V l-Z , » M >  ;” Z’

Ll-2, >112-2, LA-Z, TA-Z, «U-Z> MU-Z, A-7, " * ? '  J i 7,
\-Z, Ll-Z/ L2-Z/ L3 = Z, L4*Z, L5-Z# L»*Z>_L ' ^1 A?«7.
3-Z/  ST-7. /  AA-Z/  BB-Z/  CC-Z/  AAl - Z ,  AA2-Z,  AA3- Z/  A1 Z*
’ -Z/ A3-Z/ Bl-Z/ B2-Z/ 83-Z/ J/ »31"7/ BR?-Z/ BB3 U  CJ\ U: - 11  , c i .7 .  c?a7, S3*Z, S4“ Z.

VECTORS

FUNCTIONS

EXPR.

01/ 02/ 03/ P/ 0/ Kl/ K2/ K3.

D, f-PF-I, G-I/ GI/ G5-I, G6-C/ &7/ Ug-O, UnG, 
DT/ DS =11/ OX/ DK/ OP/ OF*=U/ GN1, GM/ Gl.ll, G!J, 
RX.

DC-U/ DP/ 
PO/ P I /  P2/

*0/ “0/ *0/ =0/ -0/ -0/ 
GG-2/ VG-2.

=0/ -0/ -0/ “0/ "0/
=0/ -0/ V0RT3/ VV1/

•n, 7MVP/ -0/ 
VV7/ VGl. Vft2*

«0/ ■0/ -0/ LOOP/ GHOST#

N R
7 LnnP»VVl*GG(A2/fi2/AA2/aU2)*D10 
Z GHO S T- VG1* 0(A 2/AA 3 J *D(A 3/A A?) 1 0  *H1p O * VG 2 
NPRINT LOOP/GHOST
*NEXT

SYMBOLS 1-1/ 01/ 02/ D 3/ 010/ DIPS, 020, 02'’9. V!/ It < f UTJ1/ 
T2T11, I3T11/ I'/Til/ 15111/ I6T11/ T?TU, I^TU/ TQTU/

C E N T R O  DI  C A L C O L O  D E L L ’ U N I V E R S 1 T A  DI  T R I E S T E



K K .

INDICES Nl =z, N2- I t MSa Z t N6»Z, NO»Z, M7- I t N9-Z, Hi
HI5*Z, N16« Z, H17-Z, M10-Z, N20*Z 9 H2.T°Z, MR
HI1 = Z, Nl 2 =I t LA = Z, TA =I t nu=I t  HU =Z, A*7,  P
KA=z, LI* I t L2 “ Z, L3 aZ, LA»z, L5» I t L A * Z , L7
RO-z, SI * I t A A«*Z, BB*Z, CC“ Z, AA1 *7. , AA2 =I t
A 2= Z, A3« I t 3 1 "Z, B2 aZ, B3*z, J , OR1«Z, RR2=
C2=z, C3 =I t C  A "Z, cl °z, E2 “Z, E  3 * It 3 1 . « Z ,

VECTORS Ql , 02, 0 3 , ?, 0, IU, K2, K3.

FUNCTIONS

EXPR,

D> lRJ: = I,  G = I ,  GI, 05 = 1, g6bĈ  67, UC = C, URG, DD = U, DB, 
OT, OS*U, OX, DK, DP, OF-IJ, GH1, GH» GUI* GU, PG, P1, P2, 
RX.

*>(,), »Q, *0, oU,
= 0, *0/ =0, °0 t
SS=2, VG»2.

' 0 ,  s y ,  = 0 ,  * 0 ,  a  . J ,  I  M V P ,  = 4 ,  * 0 ,  * 0 ,  * P ,
!U, VERT3, VV1, VV2, '<G1, W ,  LOOP, GHOST,

RUNNING TINE (SEC) 15.04 US" n MAXIMUM
TERNS IN OUTPUT 2 76
GENERATED TERNS ?27 INPUT SPACE- •>r?o 2 000
EQUAL TERMS 431 OUTPUT SPACE 1753 4 740
CANCELLATIONS 20 MR. OF EXPR. 3 2 260
RECORDS WRITTEN 150 If). REGISTER 7 5.C-0
M U L T I P L I C A T I O N S 3027 FUNCT. REG. 34 750

SYMBOLS W ,  Dl, D2, D3, D1Q, OIPQ, [>?Q, D2PD, w, I t  K, IITi l ,
I2T11, I3T11, I4T11, I5T11,  I6T11, I7T11, IPTU# I 9 T1 1 ,

INDICES

VECTORS

FUNCTIONS

EXPR.

SYMBOLS

INDICES

K K .

Nl = Z, N2 = Z, N5 = 2, H6 = Z, M8»Z, H7«Z, N<J«Z, ?fl3 = Z, H14=Z, 
N15*Z, N16«Z, 1U7 = Z, MiR=Z, N20«Z, H71*Z, M3 <*7 , H4*Z, N10-Z# 
H11*Z, H12«*Z, LA»Z, TA = Z, NU»Z, ?IU»Z, A»7, 3 = 7, C-Z, LaZt 
KA«Z, LI = Z, L2 = Z, L3 = Z, LA®/., L5 = Z, 1.4*7, l7*Z, L3=Z, L9*Z, 
RO=Z, SI-Z, A A = Z, RB«Z, CC=Z, A A W ,  AA?»7, M3«=Z> A1 = Z, 
A2»Z, A3"Z, B1»Z, B2-Z, B3«Z, J, 03 W ,  3R2-7, U03«Z> C W ,  
C2 = Z, C 3 = Z, C4 = Z, Ei = Z, E2»Z, E3 = Z, Sl = Z, S7 = T> S3 = Z, S4 = Z.

Q l ,  0 2 ,  Q 3 ,  P ,  0 ,  I U ,  K 2 ,  K 3 .

n, f ! P F » I ,  G “ I , <51, (55*1, G 6 * C , 07, Ug»C, HpG, DD»U, DR,
DT, DS =U, DX, DK, DP, DF*U, GMI, GM, Gin, GM, PO,  Pl> P i f  
R X .

*0, = 0, =0, aO, = 0, *0, “ 0, *0, *0, TUVP« *0, *0* T,
=0, =0, *0, *0, = 0, VEP.T3, VV1, VV2, 7G7, V*2» LhGP,
G G « 2 ,  V G * 2 .

?! R
Z L  0  n  p »  L  0  0  P *  G ti ( A  3 , 3  3 ,  A  A  3 , 8  B 3 ) *  D 1 «  0
H P R I  N T  L O O P
♦ N E X T

1 = 1 , 1)1, D2, D3, JUG, OIPQ, D2Q, 0?PQ, V, 
I2T11, I3TU, I4T11, I5TH, I6T11, I7TU,  
KK.

N2«Z, H5■ Z, MO M13 * z, •;<73 Z, MG = 7 , H?.3 =Z7
?! 16 =7, U17 3 z, H18-Z, H20 -Z , u ? w , M 3 * 77
i ? 1 2 * i t LA- L t TA =Z, MU*I t  HU* Z , A * 7, jp 3 « Z,

n - z , L 2= Z, L 3« l t L 4 sI t L 5 =It 1-6 = 7, 1/7 9 7,
SI*7, \A*»Z, DO* l t CC* It A A i = 7, .\a?»: Aft 3 s

7 , K ,  I 1 T U ,  
IPT1 I t

1 * Z ;  HJ.4 = Z,
M4“ Z ,  Ni(J“ Z# 
C“ Z, L* Z,  
LR=Z,  L 9 * Z ,  
It  A L * Z ,

C E N T R O  D  I C A L C O L O  D E L L ’ U N I  V E R S I T A  D I  T R I E S T E



vectors

A2-Z, A3-Z/
C2»Z, C3BZ, C43 -/

32*2/
£I3Z,

R3*Z, J ,  
E2-Z, E3

BB1-Z/ BR?0 Z, BB3»Z, Cl-Z, 
1>  Sl*7» S2*Z> S3«Z, S4*Z.

FUNCTIONS

0 1 , q2/ 03# p# «' Ki> K2'  K3‘ 
n rpi:»T, G * I ,  01/ G5"I, Ge>*»C, G7, Ur.*C, Wjf5'
nr, nUu# ox, dk, dp, df- u* gmi, gm, - ui, ou,
PX.

DD*U, 03/ 
PO, PI, P2,

EXPR * *0, *0, aU/
bo, *o, a0, =ti, *u,
GG*2, VG*2 •

RUNNING TIME (SEC) 
TERMS IN OUTPUT 
GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

17.45
257
672
415

0
166

2465

»0, *0, «0f
VGRT3, VV2,

»«, TMVP, *0, °0, -0, *>0, 
VV2, VG.l# VO?' LOOP, GHOST,

INPUT SPACE 
OUTPUT SPACE 
NR. OF EXPR. 
ID. REGISTER 
FUHCT. REG •

USpD MAXIMUM

v * n 2000
1545 4740

33 260
1 500

30 75 0

a y s '

SYMBOLS

INDICES

VECTORS

FUNCTIONS

EXPR.

SYMBOLS

INDICES

1*1 ,  Dl, 02, D3, D1Q, D1P0, D2Q, D7P0, W, 7, * ,  I1T11,
I2T11, X3T11, I4T1I, ISTli,  I&Tli, I7T11, IBTU, W i l ,
KK.
Nl-Z, N2-Z, N5-Z, N6»Z, NB*Z, M7*Z, M J*Z, NIB-Z, M14*Z, 
N1W ,  Nl6*Z, N17°Z, NlO»Z, H20 = Z, N ? W ,  N3-7, N4»Z, NJO-Z, 
N11«7. N12-Z, LA«Z, TA-Z, MU-Z, NU-Z, A*7., B-Z, C*Z, L-Z, 
K^zJ lSl- L  L2*Z, L3-Z, L4*Z, L5 = Z, L6*7, L7*Z, L8-Z, L9*Z, 
PO-Z, 5T*Z, AA*Z, 3B-Z, CC«Z, AA1«7> AA?»7, AA3-Z, M*Z, 
A2-7, A3«Z, 8 W ,  B2»Z, D3»Z, J ,  im«7, ™ 2 * 7 ;  ^B3«Z, Cl-Z, 
r •> - 7. r^c7. C4*Z, E1»Z, E2*Z, E3*Z, S1"Z, S7*7, S3*Z, S4*Z.

01, 02, 03, P, Q, Ml, K2, K3.

D, E°F" I , G-I, GI, G5-I, G6»C, 67, 1.16*0, URO, DD-U, DB,
DT, DS»U, DX, DK, DP, DF-U, GM1, GM, GUI, GU, PO, PI, »2,
RX.
*0, *0, *0, «0, *0, "U, *0, "0, “0, IUVR, "0, *0# "0/ "0,
=0, *0, »0, »U, =0, VERTS, VV1, VV2, V01, V«?.* LOOP, GHOST, 
GG«2, VG*»2 *

H R
Z LmP»L0()P*VV2 
NPRINT LOOP
DELETE VV1,VV2,V G 1 , VG2,VERT3,BP 
*BEGIN

1 * 1 ,  Dl, 02, 03, DIO,  D iPQ,  D2Q, D7»0, V p  7,  ,  U T U ,
I 2 T 1 1 ,  I 3 T 1 1 ,  I 4 T 1 1 ,  15 T i l ,  I 6 T 1 1 ,  I7TU, I 3 T 1 1 ,  I 9 T 1 1 ,
KK.

N1*Z, N2*Z, N5«Z, N6*Z, IIO = Z, N7*Z, O':*3?, N13*Z, Ni4*Z, 
M15-Z, N16aZ, lli7*Z, M10*Z, H20 = Z, M27-7, N3«7, N4*Z, Nly*Z, 
Mll-Z, M'12“ Z, LA“ Z, T A * Z, HU*Z, NU*7, A "7,  3*7,  C*Z, L*Z,
KA*Z, L1“ Z, L2«Z, L3*Z, |_4*Z, L5*7., L6*7, 1.  ̂= 7, LP*Z, LQ«Z,
P,n*Z, SI*Z, AA°Z, RB»Z, CC*Z, AA1«Z, AA7*7, a«3«Z, Ai*Z,
A2°Z, A3“ 7-, 3 1 “ Z, B2"Z, D3»Z, J ,  PR1” 7, 0RP*7» BB3*Z, Cl-Z,
C2*Z, C3*7, C43Z, E1*Z, E2*Z, E3*Z, ST3Z, S7*7, S3*Z, S4 = Z.

VECTORS

FUNCTIONS

0 1 ,  02, 03, P ,  Q ,  K l ,  K 2 ,  K 3 .

D ,  tPF**I, G » I ,  GI, or>»I, G 6 * C ,  5 7 , UR0, D D*U, DR,

C E N T R O  D l  C A L C O L O  D E L L ’ U N I V E R S I T A  D l  T R I E S T E



DT, DS<=U, DX, DK, DP* DF«U, Gfll, GM, GUI* GI.J, PO, PI, P2,
RX.

EXPR. a: 0 , * 0 , ° *J , °0 , »0, «*U, n0, “0, IMVP, *0, *0, “CJ, "0
°0, =‘ 0 , = 0 ) ~ 0 / = 0, VERT3, VV1, VV2, V01, VG2. LOUP, GHO
GG«Z, VG-2.

RUNNING Tine (5F.C) 37,69 ns~P MAXIMUM
TERMS IN OUTPUT 217
GENERATED TERMS 01 M2 INPUT SPACE 333 2000
EQUAL TERMS 7007 OUTPUT SPACE 2 99 4 4740
CANCELLATIONS 460 NR. OF EXPR. 3 4 2 60
RECORDS WRITTEN 197 ID. REGISTER 1 500
MULTIPLICATIONS 4915 3 FUHCT. REG• 37 750

RUNNING TIME (SEC) 57.42 USED maximum
TERMS IN OUTPUT 267
GENERATED TERMS 163 04 INPUT SPACF 33 3 2000
EQUAL TERMS 152 75 OUTPUT SPACE 4 676 4 740
CANCELLATIONS 042 NR. OF EXPR, 24 260
RECORDS WRITTEN 197 ID. REGISTER 1 500
MULTIPLICATIONS 90395 FUNCT, REG. 3 7 760

RUNNING TIME (STC) 77.09 U S r P MAXIMUM
TERMS IN OUTPUT 314
GENERATED TERMS 2-45 76 INPUT SPACE 23 3 2000
EQUAL TERMS 23331 OUTPUT SPACC ? 434 4 740
CANCELLATIONS 931 HP. OF EXPR. 3 4 260
RECORDS WRITTEN 19? ID. PEGISTEp 1 600
MULTIPLICATIONS 147457 FIJNCT. REG. 37 750

RUNNING TIME (SEC) 90, 06 1ISPP maximum
TERMS IN OUTPUT 319
GENERATED TERMS 3 2760 INPUT SPACE 33? 2QC0
EQUAL TERMS 31443 OUTPUT 5PACc 1050 4740
CANCELLATIONS 1006 MR. OF- EX PR. 3 4 260
RECORDS WRITTEN 197 ID. REGISTER 1 500
MULTIPLICATIONS 196609 FUNCT. REG. 37 .750

RUNNING TIME (SEC) 110.02 US •- D MAXIMUM
TERMS IN OUTPUT 375
generated terms 40960 INPUT SPACE 333 2 00 0
EQUAL TERMS 39656 OUTPUT SPACE 2256 4740
CANCELLATIONS 1029 NR. 0F EXPR. 34 260
RECORDS WRITTEN 19? ID. REGISTER 1 500
MULTIPLICATIONS 2457&1 FUNCT. REG. 37 750

RUNNING TIME (SEC) 130.06 USED MAXIMUM
TERMS IN OUTPUT 402
GENERATED TERMS 49037 INPUT SPACE 333 2000
EQUAL TERMS 47641 OUTPUT SPACF 24'J4 4740
CANCELLATIONS 10 44 NR. OF uXPR• 3 4 260
RECORDS WRITTEN 197 ID. REGISTER 1 50 0
MULTIPLICATIONS 294523 FUNCT. REG. 3? 750

SYMOOLS I=I, 01, 02, D3, PI 9, D1P9, 029, 1) ? P 0, w, 7, V, 11T x I,
)■ ?T11, I3TU, I‘tTil, 15T.il, I6T11, 17 r11, mil, 1 9T 1 1 ,
KK.

C E N T R O  D I C A L C O L O  D E L L ’ U N I  V E R S 1 T A  DI  T R I E S T E



I N D I C E S N l  = Z ,  N 2  = Z ,  N 5 n Z ,  M 6 a Z ,  N Q ^ Z > M 7 * Z f  M<?B Z ,  N 1 3 * Z ,  N 1 4 * Z f  
N 1 5 - Z ,  H l 6 n Z ,  N 1 7 - Z ,  H 1 8 - Z ,  N 2 Q - Z ,  M 2 1 - Z ,  M W ,  N W >  N 1 G - Z ,  
N l l * Z ,  M 1 2 - Z ,  L A » Z ,  T A - Z ,  M U - Z ,  M U - Z ,  A - Z ,  3 * 7 ,  C » Z ,  L - Z ,  3  U*7  
K  A - Z ,  L l a Z ,  L 2 - Z ,  1 3 - Z ,  L ' * a Z ,  L 5  = Z ,  L 6 - Z ,  L W ,  L O - Z ,  L 9 - Z ,  w /  
R H - Z ,  5 I - Z ,  A A - Z ,  3 3 «  Z  ,  C C « Z ,  A A 1  *  Z ,  A A 2 - 7 ,  A A 3 - Z ,  A 1 * Z ,
A  2 * Z ,  A 3 - Z , 3 1 - Z , 0 2 ° Z , 9 3 - Z , J ,  B 9 1 = 7  , 3 B 3 - Z , C l - Z f
C 2 - Z ,  C 3  = Z , C 4  = 2 , i : I a I t E  2 = Z  , L: 3 = Z  , S 1 a  7. V3 It N f  S 3 - Z , S 4 - Z .

V E C T O R S 0 1 , Q 2 f  0 3 , P ,  •*), K i , K 2 ,  K  3 •

F U N C T I O N S 0 , s 0 F  “  I  , G - I ,  0 1 ,  0 5 » I , G 6 - C ,  0 7 ,  U G * C , i m G , D D - U ,  O B f
D T ,
R X .

0 5  = U , O X ,  D K , O P , O F a U ,  G H i ,  G ' S G U I f  G U , P O f  P l f P 2 f

E X P R . * 0 , *  0 ,  ®0 , = 0 ,  « 'it  • 0 , * 0 ,  H 0 ,  01 O f T M V P • ■) t *  0 ,  *  o , • O f
= 0 , = 0 ,  = 0  , = 0 ,  = 0 ,  V I R T 3 ,  V V i f  V  V 7  • ’/ G l t  V G 2 , L U I J ^ ’ f  G H O S T ,
G G - 2 ,  V G * 2 •

C E N T R O  D 1 C A L C O L O  D E L L ’ U N I V E R S 1 T A  DI  T R I E S T E



BEGIN 306,51 SECONDS

SYMBOLS

NAMES LOOP.* GHOST 
COMMON TT/PTT 
*FI X

I»I, DI/ 02/ 0 3 ,  DIO, DIM/ 020/ D?PO.« 0/ 2, K ,  UT11/ 3  U  P  
T2T1I/ u r n ,  1 4 T i I / I P T l l *  I6TH/ I7T11/ I9T1.1/ ^ l O  
KK.

INDICES NX«Z/ N2«*Z/ M W /  »6«Z/ l!0 = Z/ N7 = Z/ N?-7/ N13*Z/ N 1 W /  
Ni.W/ 0.16 = 2/ Hi7aZ/ M18®Z/ M20«Z/ NPT"7./ ” 3 * 7 ,  «IW/ Ni'J-1 ,  
N11"  Z / N1 ?.’»?./ La®Z/ TA«Z/ MU-Z/ MUn 7/ A*Z, W  / C*Z/ L * 7 ,  
KA«Z/ Ll = Z/ L2aZ/ L3«Z/ L4 = 2/ L W /  L W /  L7-?/ LB = Z/ L? = Z/ 
&0*Z/ $I*Z/ AA ® Z / BO3?./ CC*Z/ AA1«7/ AAW/ AAW/ A W /  
A W /  A3a Z/ BI ® Z / 82aZ/ B3aZ/ J/ OBI®?/ 0P?*7/ B!1W/ C1*Z/ 
C2»Z/ C3 = 7./ C4aZ/ t: 1 3 Z / L2 = Z/ E3»Z/ SW./ ?7 = 7/ 53 = 2/ S4-Z.

VECTORS Q i ,  0 2 ,  Q 3 ,  P t  « /  Kl/ K,-!/ K3.

FUNCTIONS 0/ L:PFaI/ 0 = 1/ 61/ G W / G6®C/ G7/ MG = C/ !in0/ OD*U/ OB/ 
OT/ DS«U/ DX/ OK/ D̂ , DF=U/ GHJL/ CM/ 01)1/ fill/ PO/ PI» P 2 ,  
RX.

cXpR. =0/ =0/ * 0 ,  =>0/ “ 0/ *0/ a i i ,  *0/ *0/ TM\/p, *o> ®C/ «U/ ” 0/
= 0/ ®0j =0/ =0/ = 0/ =',)/ «*0/ ='’j> 3 ‘J / =1/ !.nn">, GHOST/ GG = 2/ 
VG«2/ TT/ PTT.

T O N . 63 SECONDS

C E N T R O  DI C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T EC E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T E



begin 3 0 6 . 6 3  SECONDS

s y m b o l s

INDICES

L 2

L A

L 6

L 0

Lll

L13

Ll*

L16

LI9

L20
L21

L23

12*
L26

C THIS SECTION DOES THE Q< INTERNAL NTH.) -INTEGRATIONS 
N R
Z TT-li/2.*nOP-GHOST
ID Q(Sl+)si,Q(52+M't5(S3+)^a(S*+)^Din*n:;f>3 

aP(Sl)*P(S2)!5£?{S3)*P(S4)*I7TtX 7 7
+ {P(S1)*P(S2)*0(S3#S4)+P<Si)*P<B3)*n(~?A 5*) + }’ (S1)+P(S4)*D(S2#S3) 
+ P (52 ) *P(S3 ) *0 (51/ S4 ) +P {S2) *P (S4 ) + D < S1 j> S 3 ) +P (S3 ) *P < S4 ) *P < S1# S2) )
+I8T11
+ ( D ( S I t  S 2)  + D ( S 3# S4 ) > D C SI* S3 I + n { “,?# S4 ) *P ( S I /  3* ) + D ( S2# S3 ) )
*JQTU

If) QDW ( 53+ )*Q (S* + )*010»DiP0 
»[>( Sl7S2)*P(S.l)*P(S2)*P(53)*n (S*) + T7T13
+ ( P { S1)  * P ( 32 ) +t) {$ 3 # $ 4 ) + P { S 1) + P ( S 3 ) *P ( 5 2 .* S 4 ) f P ( S1)  * P ( S 4 ) * D ( $ 2 # $ 3 ) 
+ P ( S 2 ) * P ( S 3 ) *0 ( 3 1 /  S 4)  +P ( S 2 ) + P <S 4 ) + D < S X > S 3 ) + P ( S3 ) * P ( S4 ) ♦ D ( S 1 > S ?.) ) 
+D(S1> 52)+iar u+ (n< Si#32)*0< S3# S4) + D(Si#S3)*B{S2#5*) + D(s i#S 4 ) *D(S 2#S3 ) ) 
*D{$1#S2)*J9TU 

ID QDQ**2*DJ.Q*r>lPQ
a0(SI#52)*D(S3#S4)*P( SI) + P(S?.)*P(S3)**»(S4) + I7T11 
+<P{$1)*P(S2)*D<S3#S4)+P(Si)*P(>n)+D{TP»S 4 ) + P { 3 J.) + P (5 4 ) * 0 { S ? # S 3 ) 
+P(S2)*P{S3)*n<Sl#S*)+PCS2)*P(S/»)*D(S1.#S3 > + P (S3)*P<SM*D(S1,S?> >
*n<Sl# S2)*D<33>54 )* I0T1I
+ (D(Si/S2)*D< S3#S4) + D(SJL#53)*0(S2#?4)+n(SI#34 ) + D(S2#S3 ) )
*0{S1#S 2 ) * 0 ( S 3# S 4 ) * 1 9 T11

ID qDO*PDU*DlQ+DlPQ
-P< 53>+D(31#S2)*(P<Sl)*P(52)*P(S3)*I5Tll
+ ( P ( S ‘.) AD ( 3 2 # 5 3 )  + P(S2)>i 'D(Sl #R?)  + P ( S 3 ) + n f  SI# S2)  J* 1 6 T i l )

ID PD<J*0(Sl+)*a(S2+)*D10*DiPQ 
»pnr»*p(31)*P(S2>*X5Tll 
+ (2*P(51)*P(S2)+PPP,*0(S1#S2))’!' !6T11 

ID PPQ**2»i«DXQ*DlPQ
aPPP*r:m.L+PDP**2*I4Tll 

ID O<31+)*Q(S2+)*0(33+)*Diq*Pl.PO 
■ P(51>*P(S2)*P<S3)*I5T11
+<P<S1)*D(S2#S3)*P(S2)*D(S1#S3)+^(33)*0fSi#S2))+l6TII 

ID £»DQ*Q(51+>*02,Q5*tD2PQ 
»D(S2#S3)MP(Si)*P{S2)*P(S3)*I5Tn
+ tP( 51)+D(32#S3) + P(S2)*D(5i#S3)^P(S3) + D< SI#S2))*I4T:n  

ID PDQ*q(Sl+)*DlQ*01PQ
•*»<51)*I3T1H-PDP*P (S1)*I4T11 

ID Q<Si+)*q(S2+)*DiQ*DlP3 
»D { SI# S2 ) *1 3T1.L+P { SI J *P { S2) *1 4T?. 1.

In nno^Din^DiPD
»D C S1# S 2 ) * ( D ( S i #  S2 ) * I 3T11+ P ( S l )»- P f S 2 > + T 4 T1 i )

ID q(Sl+)*'HS2+)*D10tDlP0 
«D{SI#S2)*I3TU+P(Sl)<'P(S2) + t4TU 

XD ono’i'Diq^niPD
■ D(Sl#S2)!*,<b(SI>S2) + I3Til + P(Sn*P(S2)*T4TlH 

ID PD0*D1Q*01PQ 
-PDP + I2TH 

*YEP

J ■!# DI# D2# D3# HID# DIPS# 02Q# D?.PD# w, ?., K ,  MTU#
T.2T11 # 13T12.# I4TU# I5T11# I6TU* m i ? #  IRT1i# I9TU#
!<!<.
HlaZ# N2-1, Ml)a It N6aZ# M3 aZ# M 7aZ# fv'Clr)If Ml3»7. > M14 aIf
H.l.W# N ]/■><* 7.# M17-Z# MIC-z# N20 cZ# N ? f a!If M 3 * 7f W4e It N \ 0 * 7.,
NI1»Z# MlZ»Z, L A a iIf TA-Z# HU«If MU" If A«*Zf 3«7> c»Zf L-Z#KA = Z# l:l =Is Li>2# LI»Z# L4 =z# L!>= 7.t L6«:T.i I/’*77 13 -If L?«Z#
P D*7j. CXaZ# fJ 3’3-If CC =L» A Ai s 7.• A A?’ = 7 , A A:S~Zf MaZ>
' A2»Z# A3 »If PJLa 7 .* D2*Z> P3« If J# 1--Pl-3— - 7 ir  ̂r. T PD 39 If.̂7 Cl *1$-7

C E N T R O  DI  C A L C O L O  D E L L ’ U N I  V E R S 1 T A  DI  T R I E S T E



A2*7, A 3 -7.f S i t)2*Z, D3»Z, J, ..
C23Z, C3*Z, C43Z, EX*Z, r-2«Z# E33Z, SX3Z, $2 = 7, S3 = Z, S W .

VECTORS 01, QZ, 0.3-9 P, o, Kl, |<2, K3.

FUNCTIONS

EXPR,

n, EPF*!, G * I ,  G I ,  G S *= 1 , G6!aC,  G7, !)0*C, uno, 0 D 3 U ,  DB,
DT, DS 3U, DX, DK, DP, DF= U, (;1 M i. , G’1, GUI, GU, PO, PI, P2,
*x. 3 6 b
n0, of ) ,  c () » a iJ,  a ) ,  a { * 0 , “ 0  , «G» TUVP, * 0 , * 0,  3 0,  "0,
= 0, = 0, =>5, *u, =0, =1 = 0 , = 0, =0, =0, Lnnr>, GHOST, GG*2,
y o * 2, TT, PTT *

RUNNING TIME (SEC) 7. 34 US~D MAXIMUM
TERMS IN OUTPUT 4 >i 4
GEMERATED TERMS 1205 INPUT SPACE- 707 2000
equal terms 371 OUTPUT SPACE 4740
CANCELLATIONS 10 HR. OF EXPR. 62 260
RECORDS WRITTEN 207 ID. REGISTFR l?"’ 500
MULTIPLICATIONS $222 FUNCT. REG • A 750

N R
L 1 ID Q(S .1 H-7D1Q*DJLPI-P ( S i ) *I <?’T). 1
L 2 :cn DIO*D1PQ» I IT i i
L 3 ID Z°4
L 3 AL W»2

or LETE logp, GMHST^U-IT
* 3 EG IN

SYMBOLS 1*1, IU, 02, D3, DIO, l> 1F 0 , D2Q, D2"Q, 7, * , I l j l l ,
I2TH, I3T11, I4Ti i ,  I3Til ,  16T22, T ? T U p m i l ,  1 9T11, 
KK.

INDICES N1*Z, H2-Z, NS*Z, N6*Z, H3 «1 M N» N 7«Z, M') =7, Nn-^Z , N14 37,
N15“Zj. N16»Z , 11173 7., M16 3 Z , N20* Z, N21*7, ►! 7«»- 7 , N4*Z, M10 • 2
NllaZj► HI2*Z , LA* Z, TA3Z, MIJ*I p m u»z, A3 7, 3*7, C*Z, L = 7,
K A 3 7, LI *7., L2aZ, L 3 3 Z, L4 *Z, L: 3 Z, LS n7, L"*7, L « * Z , L9 = I t

PO-Z, ST»Z, A A«Z, m w , CC °Z, A A1 * 7 , A 42 *7, A .\ 3• I t  A1 • I t

A 2 3 7., A 3 = 7 , ft I3Z, n 2 3 z, ft 3=z, J f ft'2 1=»7, DO7*7, 0 ft 3 <= Z , Cl3Z,
C2*Z, C 3 * 7 , C 43 z, f:l3Z, 12 *Z, i: n>-z, s 1 R7., S 7 31 , 5 3 3 Z , S 4 3z.

VECTORS Ql, q2, 03, P, 0, Kl, K2, K3.

FUNCTIONS D, E PF = I , G = I ,  G I , 05 3 I , G 6 =*c, 07, U0 = C , IIFIG, DD»U> Oft,
DT, DS*U, DX, DK, DP, DF *U , GNi, GM, GUI , GU, PO, P I ,  »2,
RX.

EXPR, *0, “0, =0 ̂ * f.i / *0, 30, *0 , 30, *0, IN VP , 3 3 , 3 0 , 3 -j t 3 0 ,
°0, 3 0, 30* =0^ = 0, *0, *0, *0, 3 0, °o, l o o p. GHOST, GG«?.
VG -2 ,  TT , PTT ■

TERMS OUT 404 ,TF. RMS IN 4'J4

RUNNING TIME (SEC) 3. 73 USFP MAXIMUM
TERMS IN OUTPUT 73
GENERATED TERNS 4U4 INPUT SPACE- 3H7 2000
EQUAL TERMS 324 OUTPUT 3PAC* v? 3 0 4 7 40
CANCELLATIONS 7 NR. OF EXPR. 40 2 60
RECORDS WRITTEN 211 ID. RLGISTSP 17 90 0
MULTIPLICATIONS 20 37 FUNCT. J?r.G. -a 7 5 •' 1

TT -

-*• P(AAiJ+P(Al)*P(ni)+n(3!U)

CENTRO DI C A L C O L O  DELL’ UNI VERS1TA DI TRIESTE



( lII514 * 9 4 c uc v w 1 ii X 4 * c / * i + TTiVl**V ** d U c> «1 ' i 9 Z * * c / * A. "“ o bw v i.; 1 *?  ̂* V / *

(T v.) d* (T V ) d* TC £1- *T V* ) Cl +

-• * C- + dGfc^TXiri*•*/ * F - ) *

dGd*ttibI - dGd*lti9I + Z **d Gd*T T i-V I 4 * v / * t + cue-4 Vi.i£i + 2**<iCd*T ? 1?Z* *Y /

( ni6i**T ~

<■  ̂4- (j d d & ♦ i X ». i  ̂•• f !• )

mid*lY)G*(I£*'vVV)C3 +

( meufe -

d u d 4-X til I 4 * £ / * t — IXivU't 4 dCId#lT.i9I + dQd*TTi%i^*d/*i *~ t TIC I * * hi * L ** dOo^t Ti^X + oGciTTiti* * £/*T - ) *

( T ft t) d ¥ (t V ) d (1 G * T V V ) Cl +

( T T i 6 3> • c —

oGd^ILiSI *■* dGd^£Ci9I + dl£dOd*TTiVI * * V/* £ 4 c G d ¥ 11" i £ a + £t&dCUI~TIl£I## Y/ *€ £‘4*dGd * X X i 11 * * ? / * T ) £

(Uc'T3)0*( IV'TVVKI +

in

in

K

"II
/s?

( m£i**£ -

dGc*lUlI*#E/#t - IIi9I**£ + dOditllSI + dCid*TTi<7 I*#£/•£ - ITi£I*B9/*l - dOtivTTl?! + dOd^tlitl *B 2/* T - } *

cm)d*<ifc)d*m*nvv)a +

dUG*IIilI*B£/Bt - Iti9I*B£ + dOdltUSI + dCld*TIU UB2/B£

( IlJ-91*B £ -

IliEI^WV - dCid*TUEI 4 clCid^IIii:i^*£/*I - ) *

(•md*m€av)G*<TYv)d +

( tXidI*BS + d(ld*lTilI+B£/*T 4 X X i 91 * *2 - dQd*TU S 1* *£/ • X - dGd*m*I*B WT + TT IE I 4 dGci*ITiHl *B V B T ~ > *

(T8tf)d*(le*TVjG*(TVV)d 4

( iuei*B£ -

dCid*UilI**£/#X - U±9I*B£ 4 dGd+IXiSI + d Cd it U h i* * Z i * £ ~ lUEu’W*/ - dGdiTXi?! + dGdiTTITl* *2/ * I - > *

(T £ b * IU > 0 * C TY) cl ~ (T V ¥} c 4

i XTilX 4 TIi$U*2 - T T 1 ̂ 1 *• 6  ̂4 - T T1 " ; } =4

' - <'
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SYMBOLS

INDICES

VECTORS

FUNCTIONS

EXPR.

BEGIN

Hi; GIN

315 .62  SECONDS

NAMES TT/IHVP
COMMON qOO/QOl/qn2/PaO/PPQQ 
*FIX

1=1/  01 /  D2, D3, 010 /  DiPOz 02 0/ 0?PG, •>!, 7/ 1 / I1T11 9
T2T11, I3T11 ,  ITT 11 /  15 T i l /  16 T1 1/ ITT n  / 13 T i l , 1 NT11/
KK,

Nl-Zz N2-Z/ M 5 — Z , N6-Z/ U8-Z/ N7 “ Z/ NO= 7> N1.3 -Z , NIT3 i t
N15-Z/ N16 - l ,  Ml 7-Z/  N18-Z/  H20- Z/ U O 1■Zz N3 ” 7 , NT - 2 / N1U -7.,
M l l -Z , ,  LA- Z, TA- I t  MU-Z/ NU= 7 • A -7./  3 C-2z L* Z,
KA-Zz L .1 = Z / L2-Z/ L3-Z, L T = Z / L5 = z. L6 - 7 / L? - I t LO 3 Z/ L9 * 7,
RO-Z/ S I - 7 / A . W / 30-Z/ CC-Zz AA1-7 , A A 7 37/ M 3 - Z, A1 -Z,
A2-Z/ A3-Z/ B l -Z / D2*Z/ n 3 « z / J , HA 1-7 ,  np z> 7 * G7.3-7, CI­ 7,
C2 = Z, C3-Z/ C't = Z, G1 = Z, T2-Z/ r. ;i *Zz S l ■7/ S ’ = 7 , S 3 3 Z , ST- Z.

01 /  0 -,  03 / 0/ Kiz K2/  K;l.

0 /  ZPF3I / G» 1/  s i ,  G5-I /  G6-C/ G7/ iir.TC/ I (ft c ,  on «U, 03 /
OT/ ns =>0 / ox , OK, D’J/ DP = U, Tiii 1 > GN, 0 ML, G'l ,  py,  pi , P2/
p x.

«t)/ -D • « 0 « = 0 t *U / n • “D, »0 t * 0 / T-J.VPz * 0 / =0 , 3 0« *0,
= 0 /  =0 *0/  = i t  t r 3 0 / => i • 3 o , = i , GG = 2, VG «2,
TT/ PTT/ 000/  0 )1 /  002/ POO/ PP .10 .

*2 S 3
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+ D (AAi,8B1)*P(B1)

* { U . M . ^ I B T i l ^ D P  + 3 • / 4»* X 4 T 11 ̂  P D P # ̂ 2 - 15Tn*?np**2 - 6.*16T11*PDP + 1. /4 .*I7T11*PDP**? + 3.*I8T11*PDP 

+ I9T11 ) *G«

SYMBOLS

L 3 
L 3

C0M>1£
o

TED GRSEt4« S FUNCTION

2 QQO = G G ( M U , H U , A l , 8 i m T * G G {  AAl,3 0:i,PD,$I )
Z Q01=GG C MU/Nib Al, 31)*TT#GG(AA1,391,DO,SI)
Z QQ2 = 66(i1U,hU, Ai,Bl)*TT*GG( AAI,331,SI,$I )
ID Z = 4 
AL W=2 
*M£XT

1=1, Dl, D2, D3, DIQ, D1PQ, D2Q, D2PQ, W, Z, K, IlTli, 
I2T1X, X3TI1, I4T11, m i l ,  I 6 T U ,  I ? T U ,  I6T11, I9TXX,
KK.

w
H
co
VI
p—< /*>
H

Q

INDICES N1 = Z, N2«Z, N5«Z, H6 = Z, N8 = Z, M7 = Z, H9=Z, NX3=Z, N14=Z, 
NI3=Z, Nl6 = 2, H17=Z, N18=Z, N20=Z, N 2 W ,  N W ,  N4*Z, N1Q=Z, 

N12«Z, LA=Z> TA=Z, MU=Z, MU=Z, A«7, 3*7, C*Z, L*Z,
L 6 = Z , L?*Z, L8 = Z, L9*Z, 
AA2=Z, AA 3 = Z, Al*Z,

.»Z, BS2=7, 8 B 3 « Z , C1*Z, 
SX = Z, S 2 = Z , S3 = Z, S4 = Z.

KA =Z, LI = Z, L 2 = Z, L 3 = Z , L 4 = Z, L3 = Z,
RQ =Z, SI 3Z, AA»Z, 3S = Z, CC = Z, AA1 =z
A2» Z, A3 =z, 8i = Z, B2 = Z, B 3 = Z, J, B9
C2 =Z, C 3=z, C4 = Z, E 1 = Z, 12 = Z, £3 = z,

VECTORS 01, 02, 03, P, 0, KX, K2, K3*

FUNCTIONS D, 2PF=I , G Js I, GI, G5=I, G6=C , 67,
DT,
P.X,

0S=lJ, DX, DK, DP, DF =U, GHX, GM.

EXPR. =0, = U j = 0, = 0, =0 » 3 0 , = 0, =0, =0,
= 0, = 0, =0 • = 0, =0 , =0, _ (rt=,y, 30, =0,
TT, PTT, 000, 001, 002, PQQ, PPOQ •

RUNNING TINE (SEC) 
TERNS IN OUTPUT 
GENERATED TERNS 
EOUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

5,71 
94 

1971 
17 35 

92 
216 

1755

INPUT SPACE 
OUTPUT SPACE 
NR, OF EXPO. 
ID. REGISTER 
FUHCT. REG.

USED

495 
602 

^ Ki/ »*
5

30

MAXIMUM

20,00
4740
260
300
750

SYMBOLS T = I, Dl, 02, 03, DIO, Dl P-9, 020, DZPO, W, Z, K, I1T1I, 
I2T11, 13Til, I4T11, 13 T1X, I6T11, I ? T U ,  I 9 T U ,  I9T11,
KK.

Q
p
H
co

►J
O
a
Q

OD=U, DB, <!
PO, PI, P2,

C/S

=0, *0, = 0,
, GG=2, VG = 2,

p
a
a
a
Q

O

O
CJ

<!

INDICES

VECTOPS 

FUNCTIONS

K A = Z, L1 = 7., L 2 = Z, L 1* , L 4 = Z ,
RO = Z, S 1 = 2, A A 3 Z , D3 = Z, CC = Z,
A 2*7 ̂ A 3*Z, 31 = 2, 32=»Z, 2 3 = 7,
02 = 2.', C 3 = Z , C4«Z, i 1 = Z , E 2 = Z,

Z, vn. 3 = z, N 14 = Z ,
7, w 3 = 7, H 4 3Z, N^O=Z,
*7, 0*7, C = Z, L»Z,'
Z, L ? = I, L6=Z, ‘L9 = Z, f''- 1*

DT.

c2 = Z, E 3 = Z, Sl = 7, S?*7, S3 = Z, S4 = Z.

0 3
>“% r* _ t-r* 2 1 • 
DS=u,

, P, ■'), K k 2 , K3.

G = A , Si, ?i 5 = 1, S6=C ,
OX, OK, or», n F =U , G 0 GO, DUX, CPI, PQ, PI, P2.

cu
u

*> X ,

EX PR “  ■ ) * •« f “  s ' )  4 « 1 » * • ) ,  T- l ' / T*  - * i ,  *.*• , ,  '
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K A » Z /  L 1  = Z /  L 2  = Z /  L3  BZ /  L 4 « Z /  L W , L 6 “I t  L 7 » Z /  L 8 = Z /  L 9 * Z /
R O * Z /  S X * Z /  A A » Z /  3 B » Z /  C C « Z /  A A i « Z /  A A 2 * Z /  A A 3 - Z /  A 1 « Z /
A Z -Z V  A 3 « Z / ■' B I - Z #  ■ 0 2 - Z V  ' B 3 - Z / ' J /  B B 1 - Z /  ' B B 2 - Z /  3 B 3 » Z /  C l « Z /
C 2 a Z /  C3»*Z/  C W /  S l a Z /  £2«=Z/  E 3 » Z /  S l a Z /  S 2 * Z /  S 3 a Z /  S 4  = Z .

VECTORS 0 1 / 0 2 / 0 3 /  P> 0 /  KJLz K 2 /  K 3 .

F U NC T IO N S  0 /  E P F - I /  Ga I /  G I /  G 5 - I /  G 6 - C /  G 7 /  UGa C /  U R $ /  D D » U /  OB/  o  /
D T /  D S ° U /  DX/  DK/  O P /  DF = U /  G i l l /  6 1 /  G U I /  GU/  P O /  P I /  P 2 /  ><-P<? 
R X .

EXPR • =0/ *>0/ *0/ a()/ “ 0/ *0/ B0/ “0/ “Of TN VP/ *0/ *0/ *0/ *0/
« 0 /  = 0 /  = 0 /  = 0 /  “ iO/ * 0 /  = C /  nSJ/ * 0 /  **0/ * 0 /  * 0 /  GG“ 2 /  V G * 2 /
T T /  P T T /  0 0 0 /  0 0 1 /  0 0 2 /  P OO /  P P Q Q . •

TT -

+ P < A A 1 ) * P < A 1 ) * P ( B 1 ) * P ( B B 1 )  

*  ( 7./!■).*I1T1X )

+ P(AAl)+P{Al)*n(31/3Rl)

*  (  -  6 1 , / 2 4 0 . * U T 1 1 * P D P  )

+ P(AA1)*D(A1/B1)*P<BB1)

* ( -  23./120.*UTll*PBP )

+ P(AA1)*01A1/&91)*P(B1)

*  ( -  6 1 , / 2 4 0 . * I 1 T 1 1 + P D P  )

+  D ( A A 1 / A 1 ) * P ( Q 1 ) * P ( B 3 1 )

*  (  “  o i . / 2 4 0 . * X l T l l * P D P  )

+ DIAA1/A1)*D(B1/8B1)

* ( 61./240.*I1T11*PDP**2 >

+ D ( A A 1 / B 1 ) * P < A 1 ) * P ( R B 1 )

* ( -  6 I , / 2 4 0 . * I I T n * P D P  )

+ D(AAl/fll)*D(Al/3Bl)

* ( 61./2A0.*nTll*PDP**2 )

C E N T R O  DI C A L C O L O  D E L L ’ U N I V E R S 1 T A  DI T R I E S T E



+ D(AAljBBl)*P(Al)*P(Bl)
* ( - 23./120.*Iim*PDP )

4 6 /
+ D(AA1,BB1)*0(A1*B1}

♦  ( 23./12s3.+IlTll*P0P**2 )

INVP *=

+ P(A1)*P(A2)*P(B1)*P(B2)

*  {  2 . * D 1  +  D 2  +  2 . * 1 ) 3  )

+ P(A1)*P{A2)*0(B1#B2J

* ( -  l./4.*D2*PDP -  D3*PDP )

+ P(A1)*D(A2/B1)*P(B2)

* ( -  1*/4**D2*PDP -  D3*PDP )

+ P<Al)*D(A2,B2)*P(Bl )

* ( -  Z.+DIKPDP -  l./2.*D2*PDP )

+ D(A1i A2)*P(B1)*P(B2)
* ( -  l./4.*D2*PDP -  D3+PDP )

+ D(A1,A2)*D(B1,B2)

* ( 1*/4.*D2*PDP**2 + D3*PDP**2 )

+ D(A1/B1)*P(A2)*P<B2>

* { -  2#*D1*PDP -  l./2,*D2*PDP )

+ n(Al/Bl)*D(A2>B2)

4  ( 2«*Dl*PB?+*2 + l«/2t*D2*PDP**2 )

C E N T R O  DI C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T E



* ( -  l./4.*D2*PDP -  D 3 * P D P  )

+ D ( A ! , a 2 ) * P ( A 2 ) * P ( B i )

+ D(A1,B2)+D (A2.«B1)

* ( 1# /A.+D2*PPP**2 + D3*PDP**2

PTT » 0.

POQ - 0« +0.

L 2

SYMBOLS

INDICES

H R
Z PTT = PTT 
Z PPTT-PPTT 
Z Vfl(2)*Wl(2)
Z PQQaPQQ 
ID H-2
DELETE PTT,PQQ 
♦ BEGIN

> 1 ,  0 1 ,  02, D3, D1Q, DiPQ, J2J,  DP.PO, W, 
'2T11,  1 3 Til,  I4T11,  I5T11,  I6T11/ I7T13,
rW. p P T T .

7 ,  * K ,  I 1 T 1 1 ,  
I 3 T J 1 ,  X 9 T  1  I f

'1»Z, N2»Z, N5»Z, N6-Z, N8aZ, fl7«Z/ m V** \  * HA«Z , ^NlU-7,
115-Z, N16-Z, N17.Z, H18-Z, N20-Z, " Z W ,
ill-Z,  M1J-Z, U - Z ,  TA-Z, MU-Zj MU-Z» » L W ,  L9„ z,
;A.Z, I W >  L2-Z/ 13-Z,  L W ,  15-Z, LA.Z, l Al. , ,
:0-Zj ,SI*Z» AA"Zj  B8-Z, CC-Z/ AAl*-» J " n ^ . z .  3B3-Z, Cl-7,  
2-Z, A3-Z, Bi-Z, B2-Z, B3-Z, J ,  S3=Z, 3 W .rA*7. P1s7. P?a7. iz3«Z, SI*'*,

VECTORS

FUNCTIONS

01, Q2, Q3, P, Q, IQ, K2, K3, WI.

n, EPF-I, G«I, GI, G5-I, G6«C, G7, UG-C' ''JJJjj 
DT, DSaU, DX, OK, DP, DF = U, GH1, G*t,

DD»IJ, 03, 
PO, PI, P2,

RX.

EXPR. °0, “ 0, *0, »0, °t), “0, “ 0, *0, -0,
*0, »0, “ 0, =0, c0, »o, ®o, =o, *.u,
TT, PTT, “ 0, »0, “(J, P3Q, PPOQ«

T f | \ / P ,  "
8'o,. =?>'

T, aQ, “ 0,
»0, G0a2,

*0,
VG»2,

RUNNING TIME (SEC) 7. A9
USED MAXIMUM

TERMS IN OUTPUT 2
INPUT SPACE 336 2000

GENERATED TERMS 2 1 1 A 7 AO
EQUAL TERMS 0 OUTPUT SPACE 31 260
CANCELLATIONS 0 NR. OF EXPR. "3 SCO
RECORDS WRITTEN 
MULTIPLICATIONS

231
A

ID. REGISTER 
FUNCT. REG.

A 750

C E N T R O  D I C A L C O L O
D E L L -  U N 1 V E R S 1 T A  DI  T R I E S T E



)

j PTT = 0.
■

PP TT *» + PPTT

3 3 3

WI(2) « + WI(2)

PQQ « .0. +0.

li
J >



an g i n 32 3 . 2 7  SECONDS

SYMBOLS

INDICES

VECTORS

FUNCTIONS

EXPR.

WRITE CO Mi! ON 
*END 2 t c/

1 * 1 /  D l /  0 2 /  0 3 /  D I O /  D 1 P Q /  0 2 0 /  D 2 ° Q .  W ,  7 /  K ,  i i r i l /
I 2 T . U /  I 3 T 1 1 /  I 4 T  lit I 5 T . I I /  I 6 T 1 I /  I 7 T U /  m i l /  I 9 T 1 1 /
KK,

M 1 * Z /  N 2 saZ /  H ?  = Z /  N 5  = Z /  N 3  = Z /  N 7 = Z /  N O  = 7 /  M i - W /
N15“Z/ N16-Z/ N17=Z/ N18-Z/ N20*7., 021*7/ tn-7, U W /  H1.0-Z/ 
N11*Z/ M12=Z/ L4 = Z/ TA*Z/ MU = Z/ t|U»Z/ A = 7/ 8 = 7/ C = Z/ L = Z/ 
KA=Z/ L1 = Z/ L2*Z/ L3»Z/ L4*Z/ L5 = Z/ L6 = 7/ 1.7*7/ L8*Z/ L9*Z/ 
RO*Z/ S.T*Z/ AAa2/ BB = Z/ CC*Z/ AA1=Z/ AA?*7/ ^A3*Z/ Ai*Z/
A 2  = Z /  A 3 « Z /  8 1  = Z /  B 2 *  Z  /  B 3  = Z /  J /  8 0 1  = 7 ,  8 8 2 = 7 /  8B. 3 = Z /  C I  = Z /
C2«Z/ C3 = Z/ C4»Z/ G l - Z /  E: 2 = Z/ E3 = Z/ 

01/ 02/ 03/ P/ 0/ K l /  K2/ K3.

31-7/ S?*?/ S3 =Z/ S W .

‘0/
'0/

■0/

RUNNING TIME (SEC)  
TERMS IN OUTPUT 
GENERATED TERMS . 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

G=1/ GI/ 05=1/ G6=C/ 07/ UG=C/ line, D D = U / 08/
DX/ DK/ DP. nr- = U/ GMI/ GM, GUI , mi, PC/ Pit/ P?.#

0/ *0/ =0/ =0/ =0/ =0/ =0/ IMVP, *:i, aC/ =0/ ='.'/
0, *0/ *0/ *0/ =0/ =0/ =0/ = }, = 0 / * 0/ GG = 2/ VG = 2
0/ »0/ »0/ = 0/ P P Q Q / PTT/ POO,

.12f~1 "SED MA XI MUM
V
0 INPUT SPACE ?07 2 0 U 0
0 OUTPUT SPACE < ri 474 0
0 NR. OF EXPR. ?6 260

230 ID. REGISTER ' 1 5.00
0 FUNCT. REG. 0 750

END OF RUN. TIME 3 2 3 . 4 1  SECONDS

C E N T R O  D I C A L C O L O  DE L L *  U N 1 V E R S I T A  DI T R I E S T E



APPENDIX VII
MISCELLANEOUS



APPENDIX VII.A
THE GRAVITON PROPAGATOR FOR TWO GENERAL GAUGE PARAMETERS

E i n s t e i n ’ s P a r a m e t r i z a t i o n



SCHOONSCHIP , VERSION UF PR 11 ! •  - 19 7 7

T I M E  . 1 4  S E C i l M D S 4 S J T

C N U E K G  ( J U T  p l ! i « * ' 2  P A R T  U F  I A M D  o * * . 5 * R  
C O M M O N  P.r R P . ,  L A O  
S Z , K , D 1 , X l , X 2
I M U  = Z /  U l >  Z ,  A  *  Z  ,  B = 7. > 0 = Z  ,  L  = Z ,  K  A = Z , 1 . 1  = Z ,  L  •’  = l  • L 3  = Z ,  I. A = Z ,  l  4 = z  ,  L  A *  7 .  

L7SZ/LP = Z, L9=Z,f.U=Z, S I = Z , A A = Z • OP = Z , C C = Z > A A 1 = Z , A A 2 = Z .♦ A A 3 = Z - 
A1 = Z,A2=Z,A3=Z,IU=Z,B2 = Z, t5 3 = Z, J, op 1=Z,'U! 2»z,n*<?.,7 

P GMl,Cn,GUI,GU,P(), P1,P2 
★  F I X

S Y M B O L S I « I ,  z ,  k ,  p i ,  x i , X 2 %

I N D I C E S MI J  = 7 s N U  = Z ,  A = Z ,  !.'• = !• C = z , L  = Z ,  K A = z , L I  = Z  ,  L 2 = Z ,  1 . 3 = 7 ,
L 4 * 7 s Lf > = Z ,  1 6 = Z ,  L 7  = z , L O  = Z , L  9  = Z ,  P 0 = Z  ,  S I  = Z ,  A A = Z ,  A 3 = Z
C C  = Is A A l = ls  A A 2  = Z  , A  A  3 = z , A  1  = If  A 2 = Z ,  A 3 = Z  , ’ < 1  = l ,  3 7 = 7  ,
3 3  = 1, J  , B B 1  = Z ,  3 D 2 = Z ,  0 B 3  = Z .

F U N C T I O N S D , E  P P - I s G = I ,  C l , G S = I  ? G A ■=c , C 7 ,  I J G = C ,  11 A O , m  = u ,  n o ,
P T , D S = U , N X ,  O K ,  1' P , [;t = t l , o n I ,  ' C M . G U I ,  G O , D 0 ,  P L ,  P R .

E X P R .  R ,  R R *  L A G .

C E N T R O  DI  C A L  C O L O  D E L L ’ U N I V E R S 1 T A  DI  T R I E S T E



BUG If! seconds

L 2

L 4

L 6 

L 0

L10
L l l

II R
Z RP. ( MU# MM) = ( Gill  ( PI I# MU# P'l# MM ) -G?n ( p n ,  mi ,  MU, ph ) + GM ( pn . <■ 1 # fl 

*GI1 ( S I #  MU# IU1) -Oil  ( S I #  Ml J# MU ) *0 H («MJ#*i#«IJ) ) *K * * - 2  
2D#GM1( A+#B+#L+#KA+ ) = 1 .  / 4  . *K *GU 1 ( A# C# KA) MP1 ( R# C» L) +P1 ( C#

f ’ U C . L i l D M ’ K L .  
- p i  (n# L # c ) — P I ( L#

+ 1 .  / ' t . *K*OII ( A# C ) * ( P2 ( 0# C# L# K A) +P I? ( C # « • L # K M 
+P2( C#L#B#KA)  + P2(  | . #C#p #Ra )
- P 1 ( D# L# C#KA) - P I ( L # »# C # K A ))

ID# GM ( A+# !) + #C+)*GM< A A*# 3B + #CC + )= I . / i i 4 . * f ' * * 2  
* G U ( A # L 1 ) * ( P 1 ( B # L I # C ) + P 1 ( L 1 # B # G )

+ P l ( L l # C # B )  + P l ( C # L l # ’n  
- P 1 ( B # C # L 1 ) “ P1(C#!5#L1)  )

*GU ( AA# L2 ) * ( P1 ( B £1 # L 2# CC ) + PI ( L 2 # B P.# CO )
+ P1<L2#CC#BB)  M>1(CC#L2# PR)
— P1 ( D B # C C # L 2 ) — P1 ( C C # B n # L2) )

ID# On ( A + # D+# C+ ) = 1 .  /  A.  *K*GU ( A# L1)  * ( P 1 ( R# L1 # C ) + P1 ( 1 1. # n # C )
+ P 1 ( L I # C # B ) + P1 ( C > 1 1 # R> 
- P1 ( R#C. «L1) - ?1( C»I 3#L1  ) )

ID# GUI ( A + # B+# C + ) = - ! . / , ! .  *K*< PI ( A#R#C ) + '>!( 0# A,C ) )
+ 1 .  / 4 .  *K**2* ( PI ( A# L3#C ) *>’ 0 (LG,  r,) +P I ( A ,  L3 » C ) * P 0 ( R # L 3 )

+ P1 ( L 3 # A # C ) * P 0 (1. 3 # P ) + P l ( L 3 ,  A # C ) * P 0 ( 3 # L '<)
+ PU( A# L'3 ) * P I  ( L3# P # C ) + P0(  A# L3 > * n i  { R L 3 # C  )
♦PO ( L3# A ) *P1 ( L3# 3# C ) + P0 ( L3 # A ) * P1 ( R # L3, C ) )

- 1 . / 0 . * K * * 3 * ( P l ( A #  L3,C ) *P0( L3#  LA>*P0( LA# R) 
+ P 1 ( A # L 3 # C ) * P 0 ( L 3 # L 4  ) *P0 ( 0 # L'* )
+ P1 ( A # L 3 # C ) * P 0 ( L 4 # 1.3 ) + P 0 ( L 4 # 3 )
+ P i (  A# L3#C ) * P 0 ( L 4 # L 3 ) *■! ’ 0 ( B # L 4 )
+ P K  L3# A# C ) *P0 ( L3# 1.4 )*Pi.i ( L4# 3 )
+P1( L3#A#C ) * P 0 ( L3 »  L4 ) * PU( B, LM.
+ P1 ( L 3 # A # C ) *P 0 ( L 4 # L J ) * PD ( L 4 # R )
+ P K  L3# A#C > *P0(  L'*# L3 ) *P0 ( 3# L 4)
+ P0(  A# L3 ) 5':P1 ( L .3# L 4# C ) * 3 0  ( L4# B )
•H>U( A# L 3 ) * P 1 (  L3# L4#C ) * PfJ ( 0 # L 4 )
+ P 0 ( A# L 3 ) * P1 ( L4# L3 , C ) * PO( L 4 # R)
+ P0(  A# L3 ) * P1 ( L4# L3 # C ) * P 0 ( 3#L 4)
+ P 0 ( L 3 # A ) * P 1 ( L 3 #  L4#C) *P0( L4#  n )
+ P0( L3# A ) AI'1( L 3# L4#C >*Pn ( B#L4 )
+ PU ( L3# A ) * P i  ( L 4# L? # r ) * Pij ( L 4 ,  R )
+ P0( L 3# A)*P1(L4# L3 # C)* PO(P, L 4)
+ P 0 ( A # L 3 ) * P 0 ( L 3 # L 4 ) * P 1 ( L 4 # R , C >
+ P0 ( A# L 3 ) * P0 ( L 3# L4 ) * PI ( B # 1.4 # C )
+ PU ( A# L 3 ) *PU ( L 4# L3 ) *P1 (1.4# B# C )
+ P 0 ( A # L 3 ) * P 0 ( L 4 , L  3 ) *  P1 ( R, L 4 , C)
+ P 0 ( L 3 # A ) * P 0 ( L 3 > L4 ) * P1 ( L 4 # D # C )
+ P0(  L 3# A ) * !10(  L3# L4 ) * P  1 ( H# L4# C)
+ PG ( L3# A) *P»J( L4# 1.3 ) *P1 (1.4# R# C )
+ P0(  L 3 # A ) * P 0 ( L 4 # 1.3 ) * P 1 (B#L4#C)  )

ID# K=0
ID# G(J(A+# R+ ) *GIJ(  AA + #RP + ) = ( 0 ( A#« ) - i .  / ! !  . * ! ' , *  ( n ) (  A,  3 ) +t ’ 0 (  R# A ) 

♦■1 ,/'t.*K**2* ( P0( A# L3 ) *P0( L3# !)) + IH ( A# L3 ) *Py (B# L3 )
+ PO( L 3# A ) *  PO( L 3# B ) + P 0 ( 1.3 # A ) * PO ( R , L 3 ) )

- 1 . / a . * K * * 3 * ( P0(A# L 3 ) * P 0 ( L 3 # L 4 ) * P « j ( L 4 # P )
+ P 0 ( A # L 3 ) * P0 ( L3# L4 ) *  P0 ( B # L4)
+ P U ( A # L 3 ) * P 0 ( L 4 # L 3 ) * P Q ( L 4# R)
+ PU( A# L 3 ) * P (i ( L4,  L3 ) tp(.i ( 3 ,  L 4 )
+ P 0 ( L 3 # A ) * P o ( L 3 # L 4 ) * P U ( L A, M )
+ P U ( L 3 # A ) * P 0 ( L 3 # L 4 ) * p o ( n,  L 4 )
+ P0(  L 3# M*PO(  L4# t. 3 ) * P0 ( L 4 # 3 )
+ P 0 ( L 4,* A ) * ( > ( L 4 # L 3 ) + t’ ;) ( B ,  L 4 ) ) )

*  ( D ( AA # B B ) —1 • f? ,  *K * ( PC ( A A # P B ) + RO ( B !'•, A A ) )

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T E

P ♦ l )
r , p.)
R # C ) )

!! I)



L14

L16

+1 , / A.  *K >•<<’* ((•(■( A A, L! ) ; ” ) + r-0{ /./., I. = ) ~;,‘l <
•*-P U ( L C , A A ) * PO ( L :> , " • )  J ° 0 ( 1. ;■, f, A ) *<’1' < p 

- 1  . / M,  * l ' **3* (  Pl>( A A, L 3 ) * P 0 ( L 5 / L 6 ) * P 0 < L 6 , 3 R >
+pc( a a > i.r;) * po ( l 1̂ > i .r > * p o ( tip, iis >
+ (*<>( AA,1.9) *PO( LA, l.': ) *PO( Lf,. [>. I- )
+pl ( AAy ir>) *po(  i . A/ 1 . o  <poi  b p ,  i ‘S )
+ P( ( LC, A A ) *PO ( L5 ,!.<>) * n O( LA- ,*'1 )
+ PL ( L!‘>, AA) *PO( L 5 j- L < ) *PO( >U>, LA)
+ PC ( L ? » A A ) *PO ( L.A » L,r) ’KHH l.A, »  « )
+ i> n ( L ,r / A A } * P 0 ( L 1 1. !:■ ) *P U ( HP , | . M ) )

ID,  Gil ( A+,  U+ ) *P ( A, 11) - 1 .  /  2 #* |'*  ( !-:) ( A, n ) + ?>h ( n ,  A ) )
+1 . /  4 . * K. * * 2 * ( P 0 ( A • L 3 ) * p 0 ( L 3 , ' <) * » U < A ,  L 3 ) *  ” 0 < x' • 3

+ PO( L3,  A)*Pu< L3,  V ) + POU. 3,  ,\) *PO (B, Ln 
- 1 .  /B . * K * * 3 * ( PC( A t  L3 ) * P u ( L3,L A ) +PO( LA, n )

+ P 0 ( A, l 3 ) * P 0 ( L 3,  L A ) * PD ( B , L /.)
+ P 0 ( A 1  3) * P o ( l. A, I 3 ) * p o ( L A ,  » )
+ PU ( A, l .3)*PU< LA, L 3 > * ^ 0  ( !1,  L. A )
+ P0(  L 3 , A) * P 0 (  13 ,  LA) *PU U A, ’A)
+PO<L3, A) *PU( L3 ,  L A ) * P 0 ( B - '.A)
+ PO( L 3 , A ) * P 0 ( L 4 , L  3 ) *PO( L'♦,!<)
-H’O ( 1.3, A ) >':PO ( LA* I 3 ) * PO< » , LA)  )

3 « L ' I 
3 * L 3 ) >

ID,K=0 
I IPRIIIT UP 
♦ NEXT

SYMBOLS 1=1/ Z,  K ,  P i ,  X I ,  Xc .

INDICES MU* it N U =It A = Z,  P =Z, C=Z, L=Z , KA=Z, L I 3Z,  L Z = Z . L 3= 7 •
L4 =it L5 =Z,  LC = Z , L7=Z,  L 0- I t L r> = Z, I’M- 7,  S I = 7 , N A = 7 , 3 B =
CC =it AAl =Z, AAC=Z , A A ? = Z , A 1 =Z, A 3=7, A3 = 7,  ') 1 =7, B?=Z,
B3 =z , J , u o i = z ,  nn r: = z ,  iip.3 = z .

FUNCTIONS D, EPF = 1, 0=1,  0 1, O r = l ,  Oo=C, 07,  Mr- C . U !iG , nn = 11, MB,
DT, DS -Ur DX, DK, CP ,  CF = U, GM1, Gf1, GIll , GU« p u , Pl» R^*

EXPR. R, RR, LAG,

RUNNING TIME ( SEC) 3‘? . 92 USED '1AVI MMM
TERMS IN OUTPUT • • o •> X u
GENERATED TERM S 132 INPUT S PACE 9 0 3 ;;o:)o
EQUAL TERMS 0 OUTPUT SPACE 0 7 B A 7 /, B
CANCELLATIONS 0 IIR. OF EXP1’ . «, ■> ?|S!l
RECORDS WRITTEN D I D .  PEG■ I STEP- •7 '1 K |) 3
MULTIPLICATION ro 101301 R'MCT. RE 0 . 3 3 73 9

✓  Z R = P R ( M U , N U )  * ( D ( f i l J , M U ) - l . / Z . * K * (  PO ( M i i . u i l ) + P O ( m . l » M" )  )
+ 1 .  /  A. * r > * 2 * ( P0(  ni l ,  L7) *PQ< l ? , U U )  + «»0(Mt I, L 7 ) *pm( MU. L")

+ P0(  1 7 , MU) *P0(  L7.-MO) tPO( L7,Mll)«P«)(!Hl» L?) ) 
- 1 .  / D.  *K**3* ( I'D ( MU, L7) *PU( L7,LB ) *!’0 ( L” , MU)

+PO ( MU, L7 ) * PO ( L 7 ,  L B ) *P t.) ( Ml), L B )
+ PO ( 111), 1.7 ) *PO ( l. B ,1. 7)  7 P 0 ( L p , M1J)
4-pu ( MU, 1.7) * P 0 ( I. ,  L7 ) *P 0 ( m i .i,  lr  )
+ PL ( L7,  MU ) * P O  ( L7  ,  l  f; ) * P 0  ( 1 . 0 ,  m »| )
+ PO( L7/MU) *PO(L7, l .  !3) *Pi.i( MM, i.B)
+ PM ( L7,  Mil) *PO( l.f’ ,  l. 7 ) >!= p 0( L n,  Ml.))
+ PO( L7/MIJ)*P0(L« ,1. 7 )  *PM( H P ,  LB) ) )

L A ID,K = U
M PRINT P.
*ULXT

SYMBOLS I=I> It K, DI, XI, XZ.

INDICES MU = Z, NU*Z, A = Z, B = Z, C = Z, L = Z, KA = 7., l . l =Z,  l.? = Z,

CENTRO DI CALCOLO DELL' UNIVERSJTA DI TRIESTE frog



1 - / f

F U N C T I O N S

L A = Z ,  L ‘S = Z ,  L i s- i t  1 7  = / ! ,  l . ; » = Z ,  L ‘ > = Z ,  ' )= 7 ,  S ; . =  7 .
C C = Z ,  A  A  I s  If  A A 2 *  Z /  7 A 3 = Z ,  A l  = Z ,  . \ 2 = Z ,  A 3  = Z ,  '» ) . = ? ,  3 ? * z ,
(.'■ 3 = Z  ,  J ,  I5 3 1 = Z ,  0 0 2 = Z ,  G f ' 3 = Z .

D ,  E P F = I ,  0 = 1 ,  G I ,  0! '  = 1 ,  ne> = C ,  G 7 ,  u r .  = c ,  N R G ,  n p  = n .  p r . ,  
D T ,  D 5  = 1. 1,  O X ,  O K ,  O P ,  D F = U ,  G K 1 ,  0 " ,  G 9 1 ,  O H ,  i>i>,  p  i ,  o ?  .

E X P R .  R ,  P. R , L A G .

R U N N I N G  T I N E  ( S E C ) AG.in
T E R M S  I N  O U T P U T 1 2 3
G E N E R A T E D  T E R N S 1 50
E Q U A L  T E R N S 3 3
C A N C E L L A T I O N S (J
R E C O R D S  W R I T T E N A
M U L T I P L I C A T I O N S 7 6 3 3

U S E D MA V I M m m

I N P U T  S P A C E 3 3  6 2 0 no
O U T P U T  S P A C E H 0 3 A 7 AO
U R .  U F  E X P O . 27 2 A 0
1 0 .  R E G I S T E R 3 ■500
F U N C T .  R E G . 2 3 7  S O

S Y M B O L S 1=1, Z, K, Dl, XI, X2.

INDICES M U  = Z ,  U U  = Z ,  A  = Z ,  0 = Z  ,  C = Z ,  L  = Z ,  K A  = 7 ,  L L  = Z ,  L 0 = 7 ,  1 3  = 7 ,  
L W ,  L 5  = Z ,  L  6  = Z ,  L 7  = Z ,  L 0 = Z ,  L ' » = Z ,  <' n = z ,  S I  = Z ,  A A  = Z ,  r , ”  = 7 ,  
CC = Z, A A I =  Z ,  A a 2 = Z ,  A  A  3 = 7 . ,  A 1  = Z ,  A 2 = Z ,  A 3 = Z ,  > U  = Z ,  3 ?  = 7 ,
B3 = Z, J ,  B B1 = Z ,  B B 2 = 7., BB3=Z.

F U N C T I O N S D, E PF = I ,  G =  I ,  G I ,  G '„> = 1 ,  G 6  = C ,  C . 7 ,  n r ; = c:, H O G ,  n n = U ,  0 3 ,  
DT, DS = IJ, DX, DK, DP, 0F = U, G M I ,  Gf1, Gl ' l ,  GU, PO, P I ,  P.?.

EXPR. R, RR, LAG.
fl R
Z L A G = 2 • * R * (1 , + .ii#K*PO( L 0 , L P )+K**2* (PO( L 0 , 1.0 )* P n ( L^,L">) / 

- 1 .  / 1 6  . * < 0 0 ( LK ,  L °  ) * P  0 ( L 0,  L 9) +P '' ( L 0 ,  L '> ) * p  o ( L m,  I.  ̂1 
+P0( L°i LC ) *P0 ( LP , Lr)) + P0 ( L,;>, L0 ) *P 0 ( l.°, LP ) ) ) )

L P I D ,K =0
MPRINT LAG 
*NEXT

SYMBOLS 1 = I ,  Z,  K, P1 ,  X1 T X t! t

INDICES M U = z , NU = Z , A=Z, 5 = ;i t c = z , L = Z» I'.A = 7 ,  LI =Z, L2=7 , L 3 = Z »
L6 - I t L  5 = Z> L6 = Z, i : ? = Z, LB =Z, L0:= Z, PO = Z , S I = Z , A A = 7 , P- 3
CC= z , A  A1 = z, A A 2 = z , A A3= Z, A1 * Z , A 2 = Z • A3 = Z » 3 1 = Z, 3 7= 7 t
53 - I t J ,  5151 - I t BB2 == Z, B B 3 =Z.-

FUNCTIONS D, EPF = 1, G = I ,  GI ,  C'» r» = I ,  G 6 = C, G-’, U G = C, DOG, 00 = U , 0 3 ,
UT , DS = U , O X ,  O K , DI> J o r= u , G M I , f,f«, G U I , GM, PO, 0 ! , r> *,

EXPR. R, RR, L A G •

RUNNING TINE (SEC) A 6 . 22 IIS E 0 max [ mum

T E R M S  I N  O U T P U T  
G E N E R A T E D  T E R N S

1 3 2
13 2 I N P U T  S P A C E 3UB •' ■)

E Q U A L  T E R M S 0 O U T P U T S P A C E O 1 0 A  7  A 0
C A N C E L L A T I O N S 0 l ! R . O F E X P R . ? 6 ? 6 0
R E C O R D S  W R I T T E N u I D . R E G I G T C  P 3 ‘O t n
M U L T I P L I C A T I O N S 3 G C •3U I U N C T  . R C G . nr. 7  =, H

S Y M B O L S 1  = i t  ;11 K , 0 1 , X  i  7 x e *

I N D I C E S M U - I t I I U = I t A = I t  o = z ,  c  = z , L  = I t  K A = 7 ,  L l = Z f L 2  = Z , l  3 = 7 ,
L' > - I t LE> = It L 6 = z , L 7 = Z ,  L B = Z , L . °  = Z ,  i n  = z , S I = Z ,  A A = z  ,  P 3 = 7
C C - I t A A l - i ,  A A  2  = Z ,  A A 3 = Z , A 1 = Z ,  A 2 = Z ,  A 3 * Z - 3 1  = Z ,  3 =  7  ,
(53 = z , J  , B 151 =  Z • 5 0 2 = Z ,  [5B 3 = Z .

C E N T R O  D I C A L  C O L O  D E L L '  U N I  V E R S I T A  DI  T R I E S T E



FUNCTIONS D, EPF=I ,  G = I ,  GI,  GD=I, G0 = C, 0 7 ,  1)0 = 6* URO, DD = U, Dn »
DT, D 5 = U, DX, DT., D!’  ̂ DF = U, Gill, ON, 001, go, pr», PI, °1.

EX PR. P., P.R, LAG.
DELETE R,P.I 
*0 EG IM

SYMBOLS 1=1,  Z, IO D1,  X1 ,  X?..

INDICES MU=Z, NU = Z, A = Z, P - Z ,  C=Z, L = Z, KA = ?,  L1=Z,  .L2 = Z, L3=Z*
L4 = Z, L 3  = Z, L 6 = Z, L7= Z, LB = Z,  L° = Z, r:U = 7 ,  S T - 7 ,  AA = 7. ,
CC = Z, A A1 = Z , A AT. = Z ,  A A 3 = Z , AI = Z, A > Z ,  A3 = Z, Bl = Z,
B3 = Z, J ,  P> R1 = Z ,  D!i2 = Z, UB3=Z.

FUNCTIONS D, EPF=I ,  G  = I ,  0 1 ,  0 L > = I ,  G o = C, 0 7 ,  U 0  = C, MtJG, DP = U, Dr« , 
DT, DS = U ,  DX, U K ,  DP, OF = 0 ,  G D I ,  PM, G U I ,  G U ,  Pm, P I ,  p : ) *

EXPR P., P.R, LAG.

RUNNING TINE (SEC) 4 0 . 3 4  
TERMS IN OUTPUT 0 
GENERATED TERNS 0 
EQUAL TERNS U 
CANCELLATIONS 0 
RECORDS WRITTEN 12  
MULTIPLICATIONS 0

MS  E G M A X I  M1 lN

I N P U T  S P A C E 1 7  G ? 0 9 0
O U T P U T  S P A C  L 0 4 7  4 0
1! R .  O F  E X P P . 1 9 *> A
I D .  R E G I S T E P . i l> 0 i 1
F U N C T .  RL: G . O' 7  S 0

CENTRO DI C A L C O L O DELL’ UNIVERSITA D I T R I E S T E



b e g i n 4 6 . 7 0  SECONDS

SYMBOLS

NAMES LAC.
c n n u m i  v i z  V2/ v v i / V V Z / I M P P / i i i ^ F / L < ' r . .  l a g i  
S 1> KK/  T 1 / T 2 /  T 3 /  T4> T ■>, Tft» T7t T « ,  TO .• T 10 »  S A , S B , S C  ^  
V Q 1 / 0 2 / P  
* F I X

1 = 1 /  I t  K/  0 1 /  X I /  X?. ,  KK,  T I /  1 2 /  T 3 ,  T 4 ,  T s , T 6 /  T 7 ,
T O /  T 9 /  T 1 0 /  5 A / S B/  S C .

I N D I C E S MIJ = Z /  NU - I t  A = Z/  B = Z / C = Z,  L = Z ,  KA=Z/  L1 = Z/  L2 = Z/  L 7 = 7 /
L 4 = Z / L5 = Z ,  L6- I t  17 = 1,  U '  = Z /  L 9 = Z /  P 0  = Z /  S I  = Z /  A A = Z/  = 
CC = Z /  A A1 = Z • AAC = Z / A A 3 = Z /  A i  = Z/  A 2 = Z /  A3 = Z .  B 1 = Z ,  b ? = 7 ,
0 3 = Z /  J /  B 0 1  = Z /  B 0 i- = 21 1) 0 3 = Z •

VECTORS 0 1 /  Q 2 /  P.

F UNC T I ONS P ,  EP F = 1 /  0 = 1 /  C l /  G f: = I  /  0 6  = C/  0 7 /  OC = C/  ' i n n ,  Dn = " ,  n n ,  
DT/  DS =11/ OX/  OK/  D P /  PE=I J /  G U I /  ON, G U I /  ON/  » 0 /  P I .  •’ Z .

•zcCLXLU = 0 /  = 0 /  LAO/  V I /  V 2 /  V V 1 /  VV2 /  I N P P ,  I N P F ,  L P F .  LAr? i .

C E N T R O  ' D 11 C A L  C O L O  D E L L ’ U N I  V E R S I T  A D I  T R I E S T ECENTRO' DI



< 2 7 /

SYMBOLS

INDICES

VECTORS

FUNCTIONS

1 = 1,  Zj 
TO > T9.

oi 02,* P.

EXPR. =0 .

RUNNING TIDE (SCO 
TERNS IN OUTPUT 
GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

SYMBOLS

■ 1# XI, X2, I'K, Tl ,  T2, T3 , TA, T t TO, T7.,
S !\, SO, SC.

A = Z • P = Z, C = Z, L = Z, K A= 7 , L 1 = Z . L ?.= Z » 1-3 = 7.
L6 = Z, L7 = Z, L0 = Z , L9 = Z• ? o = z, s :  = z , ,‘ *W. , P.B

AA2=Z, A. A 3 = Z, A1 = Z « A 2 = 7, A 3 = Z , 3 l = z. 3 2 = 7,

tl r̂i 03 Z, 3 IJ 3 = Z •

I ,  CI> c E= I , G6=C * 07, MO= C f U!’,0, nn=M, p p. .
:, hk, dp , OF = 11, GUI, CM, GUI, GU, P0, " 1 j pp

Vi, ' '2, W i ,  W 2 ,  JIlP ’’ . i ! F , l.PF , 1- A G1 .

.A? USLO !1 A y T M ! |M
-i
o INPUT SPACE 2 3 5 P090
7 (Jl.ITPUT SPACE j. 3 A 7 A 0
0 NR. OF EXPR. o / 2 6 0

1 9 £!>. RCGISTtP 3 =.ri o
AG FUNCT. PEG. 13 7 ‘i 0

' i , XI, X2, KK, Tl ,  T2, T 3 , t a , T’> t T A , T 7 *
TP, T V ,  T1 O t  SA, $D, SC.

INDICES HU­ z, NU*Z, A*Z, R-=Z, C* Z, L = Z, K A * Z, L1 = Z, 1.?. = 7 , l 3 = Z
LA* z, L3*Z, LG = Z, L7 - I t LB* I t  L9 = 7., PO = Z, r t _ 7 , A A= r,
CC* z, AA1*Z, A A 2 * Z, A A 3 =Z, A 1  = 7, A2 = I t  A3* Z, P'J * l • 3 7 =
R3 =z, J ,  BOi = Z, DU2 =Z, 333= Z.

VECTORS 0 1 , Q2, P.

FUNCTIONS P, EPF = 1 ,  G* 1 , GI , Gp = I , 0 0■ * C , G ' 1o = e, Ur'G> W) = P -I r>
r;f, DS= U, DX, PK, P P, DF= 0 , GMI, GM , GUI, Oil, , p 1 ,

EXPR. *0 , * 0, L A G , VI, V 2, VV1 , W 2 , : UP P . r f IP F. L Pfr. L A0 1 .

N R
C \l 0 R K S U NT T! IE G P AVJ.TON P P.<3 P A G A T 0 P 
Z LAG*LAG

C E N T R O  D I  C A L  C O L O  D E L L ’ U N I V E R S 1 T A  D I  T R I E S T E



1. c. ’ !.1j K ' " tJ  + ) = KK“-'<(-J )
t. 3 I t ’/KK = 0

I IP I' I f IT LAO
.NLXT ^

SYMBOLS 1 = 1/ Z/ K/ 0 1/  XI/ XP/ r.K/ T l /  TP . T 3 / T A / T ■:, T a . T 7  .
TO/ T9/ T10« S A /  S I) / SC •

INDICES MU = Z/ IIU= Z/ A = Z/ B =Z/ c = Z/ L=Z* K A = 7, 1.1 = 7/  L ?. = 7 • LB^Z,
L A = Z / L 5 = 7/ L6=Z/ L? = z . LB == Z / L9 = l  , ! ">= /. / . S1 = Z / A A = / * 7
CC = Z/ AA1= Z/ A A2 = Z / A A3 = 7. / A1 = Z / A P = Z , A '? = Z / 3 1 = 7.  3 7 = 7
1)3 = 7/ J f B 1(1 = Z/ BP 2 = z .• B B 3 =■■1 .

VECTORS 01/ Q2, P.
FUNCTIONS 0 /  E PF =1 /  0=1/ 01/ 0 i;> = I / GA-- C/ 07 /  U G = C/ ''Bf,/ 00='!.  B n

DT/ DS =U/ {)>:, DK/ Bp/■ D E = U/ CM 1/ 0 M » GUI , Ol.t, P 0 , p 1  .

EXPR. 3 0 / = u / LAO/ VI/  V 2 / v v 1. * vv 2/  IMp P/ riip! */ 1. PF .♦ LAO 1 .

RUNNING TIIIL ( SEC) . 9 5 DSL fi m r. v r mi 1
TERMS IN OUTPUT 
GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

12 3 
123

i.)
0

2 6 
A 2 A

INPUT SPACE 
OUTPUT S f’ AC v 
UP. OF C X P R . 
ID.  I'. LG I STOP 
I'I ’MC T • PEG,.

polo 
A 7  A ) 

PAO
7  " n

SYMBOLS 1 = 1 /  Z9 K/ D1 / XI -• Xc r KK/ T l /  T P / T 3 / TA.  T 5 /  TO/  T7 .♦
T 6 /  T9 f T l O / r A/ S I /  s c #

I N D I C E S NU = Z / uu= Z .» A = Zz 1 > = Z /  c = Z / L = Z / KA = 7./ L I  = 7./ L ?. = Z . L 3 = Z
L A = Z / ir? = Z / LO = Z/ L7  = Z / l. 0 := Z /  19 = Z / F!) = 7 /  S I = Z/  A A = Z /
CC = Z / A A 1 = 7 / AA 2 = Z/  AA3 = z . A 1 = Z .• A ? ~ 1 3 A 3= 7 / B1= Z • 3 ?  =
03 = Z/ J / BOX = Z / BB 2 = Z * 0 03 == Z i

VECTORS 0 1 / 02/ p.

FUNCTIONS D/ E PF: = I / 0 = 1/ 0 1 /  0 0=1 /  00= C/ 07 /  11C = C/ 11 b i;.. p n = 11, nn,
DT/ DS =U/ D X/ DK/ DP / DE=U/ ONI / OM/ GUI » 011/ PO/ "1 /  7 3

EXPR. =0/ = 0 / LAO. VI/  V L! / VVl ,  VV2/ H!'’ P / MB' F / l . P F / 1. /'■ 0 \ ,
II !>
C GAUGE BREAK II; 0 T L P M

* ' z LAG3 LAG-1 . / 2 . *1) 1 * + ( ) *( 1 . 7 P . -7 ( P 1 ( MM, UU , MM ) + !' 1 ( 'll!
‘" 1 .  /  ?. , *  X l * * 2 *  ( P I  ( P(.l,  O' MM ) ) <-P l  ( MU/ PU/  RO) )
+ l . / L , .*-Xi*X2*{Pl(Mi!/ ' . |U,M!l)+», l(M!J,f'itl,Mi|) ) *P l  (C">; Dfi.pii)  
+ 1 .  / 2  .■'■X1*V2* ( PI ( pm, fin, pr] > + P1 ( r.Hj, pn,  p«,) ) * p i ( mm , *'ii. mu j 
+X2**2*P1 ( MU/  | U.U MM) *p i ( pi i, no, hi'.)) )

I IP PINT LAG 
*NE XT

SYMBOLS 1=1 /  1 ,  K/ 0 1 /  XI/  Y . P ,  KK/ T l /  TP/ T3 • T A/ T c'> » To. T’’ ,
TO/ TO/ T10/  SA/ SB/ SC.

INDICES MU = Z/ NU = Z / A=Z/ P=Z, C=Z. 1. = ?/  KA = T/ L1 = Z/ 1.3 = 7/  13=? /
L<r = Z/ L = Z / L< =Z/  L ?  = Z / LP = Z / L°  = Z /  ' ’U = Z ,  S I  = Z. A - W . ,  un = 7 , 
CC = Z/ AA1= Zi A. A 2 = 1 • AA3-Z/ A1 = Z/  A P = Z .♦ A ? -  7 , ^1.= ? .  3 ? = Z ,  
B3=Z/ J /  B D1 = Z ? B!’ P = Z /  [;B3 = Z .

VECTORS 0 1 /  QL/  P .

C E N T R O  D 1 C A L  C OL O D E L L ’ U N 1 V E R S I T A  DI T R I E S T E



FUNCTIONS pn .0/ EPF = I / <»= 1 , GI , (.{'-I? G f. = C , 0 7, \U: = C,  OBO, .
PT ,  D S = U t P X,  U K ,  l f ' . ‘ OF =11, GUI, Oi l ,  o i ' i ,  o p ,  p 0 , |- .t , -

EXPR. =0, =0, LAG, VI, V2, vvz, iipi-, INi’F, L.PF, L a r. i ,

RUNNING TIME (SEC) 
TERMS IN OUTPUT

1.3  0 
13 0

USE P •“ A Y I 'V

GENERATED TL RMS 1 3 A IN PI T 5  ̂ACE 2 Q 1 ".> f, ,j
EQUAL TERMS 0 OUTPUT SPACE 9 A 3 A? A
CAHC EL LA TI UN 5 i) UP. or EXPH. 3 1 ? A
RECORDS WRITTEN 33 IP. REGISTER 1 A A
MULTIPLICATIONS ACS FUNCT. pso. 1 a 7 r;

SYMBOLS 1=1, Z, K, PI > XI, X2, 1.1', T l , T 2, T 3 , T A i- is, TO, T7 *
TP, T9, Till, - A, SL- * SC.

INDICES MO=Z,  HU=Z, A =Z, B= z, C = z, L=Z V A =z, li =;l* L ? = Z , 1 3= Z
L A = Z, LS = Z, I t =Z , L7 =z, LB= z, L9= Z , HI = 7., SI =7 , A A = Z ,
CC = Z ,  A A1= Z, A A2 =Z, A A 3 =Z, A1 =Z, A I'= 1, A 3 == Z, 3 1 =Z, 3? =
B3 = Z, J ,  Bl’. l = Z, BP Z, BB3 = Z.

VECTORS (11, 02, P. E

FUNCTIONS D,  E P F = I ,  G = I , G I , G? = I , G6=C , 0'Z, 0 0 = C, 'NIG, nn  =
DT, DS = U,  PX, P K, DP ,  DF = 0 ,  G M 1 , GM , G'0 1  , GU, PO . P I  # 1

E X P R  . =0, =i», lag. V 1, V2, VV1 , VV2, r ;NPP• j:OP F, LPC ,  L A 0 1 .

L 2 

L 3

SYMBOLS

INDICES

VECTORS

FUNCTIONS

EXPR.

II K
Z VI s LAG

I D ,  AO IS 0 ,  PO ( L 1 + , L 2 + ) * P2  < 1.3•+> L A*■, 1. !i *•, L 6+ ) =
D ( L I ,  A I ) * P  ( L 2 ,  111) * 0 ( 1 3 ,  A 2 ) * 0 <  LA,  »2  ) * 0 2  ( LG ) * 0 2  ( LA ) 

ID,  AD ISO, P l ( L l + , L 2  + , L 3 + ) * P l ( L A  + , L 5  + ,LC>+) =
. ' P ( L I , A 1 ) * 0 ( L 2 ,  111 ) * 0 1  ( L3  ) HI ( L A ,  A2 ) * 0  ( L S ,  B ? )  H i ?  ( LA )

NPR HIT VI 
HIEXT

1 = 1 ,  Z,  K ,  D l ,  X I ,  X2,  KK, T l ,  T 2 ,  T 3 ,  T/t ,  T ? .  T 6 .  T 7 ,  
TO, T9 ,  T 1 0 ,  SA,  SO,  S C.

MU = Z ,  NU = Z ,  A= Z ,  B = Z ? C = Z,  L = Z,  KA = Z,  L1 = Z ,  L?.=7. ,  L 1 = 7 ,  
LA = Z ,  L5 = Z ,  L 6 = Z ,  L7 = Z ,  I . P = Z ,  1.9 = 7 ,  P9  = Z ,  S I  = Z ,  AA = Z» A” 
CC = Z ,  A A a=  Z ,  A A 2 = Z ,  A A 3 = Z , A1 = Z , A 2 = Z, A 3 = Z ,  B 1 r Z , 3 2 = 7 ,  
133 = Z,  J ,  BIJ1 = Z ,  B B 2 = Z ,  P>133 = Z .

0 1 ,  0 2 ,  P.

D, f: P F = I » 0=1 ,  0 1 ,  Oi;= I ,  0(- = C, 0 7 ,  HO=C, NRG, 00 = 0 ,  pr\, 
DT, DS = U, DX, UK, DP, UF = U> GM1,  ON, GUI, GO, H),  i-’l ,  3 2

= 0 ,  = 0 ,  LAG, V I ,  V 2 ,  VV1 ,  V V ?,, I O P P ,  H I P F ,  LPF . I. AC.1. .

C E N T R O  Dl  C A L C O L O D E L L ’ U N 1 V E R S 1 T  A Dl  T R I E S T E



R U N N I N G  T I M E  ( S E C )  
T E P . M S  I N  O U T P U T

2 . : :  o
31

! i •; t r> n a y r-n im

G E N E R A T E D  T E R M S 13 A INPUT S 0 AC f. n i ’ P TOGO
E Q U A L  T E R M S n 3 OUTPUT SPACE ? 1 7 •:;
C A N C E L L A T I O N S 1 0 UR. UE EXPR. ll V n
R E C O R D S  W R I T T E N AT. ID.  REGISTER ■> '* n n
M U L T I P L I C A T I O N S 672 EUNCT. PEG. *» ? 7 'j 0

S Y M B O L S 1 = 1 9 I f K # D I f  X I  f X Z f K # T i ,  t ;l f T 3 .  T '• #  . I S # T 6 # > T  7  #
T O  # T O 9 T 1 0 # 3  A#  S Of s c .

I N D I C E S M U = Z # u u = Z , A = Z #  R ss 2 f c = I f L  =  Z  # 1-' A, = Z # L 1 :*I f  L ’ = Z » I. 7  = 7 .
L A  = Z » L S = Z  # L  0  =  Z # L  7 = z # L B = Z # L = Z # R n  = Z  >. s  j  = Z # A /' = 7 . . .  'O' ,  = 7
C C  = I f A  A 1  =  Z  # A A 2  =  Z j A A 3  = Z # A l  =  Z # A 3  =  Z f a : ’• = Z .* n  1  =  Z .■ R , - Z  >
D 3  = I f J / B D 1 it M C3 £  -- 1 ,  B  B  3 =  Z .

V E C T O R S 0 1  * 0 2 9 P .

F U N C T I O N S D# e p  r =  1 # G  = I #  G I # ( 3 = 1 # G 6 =  C #  6 7 1 1 1  (- = c # U i t c .  # 3  n = i. ! , p  ^ ,
D T # D S = u # n x .. DK. # VV # D E = n # G M 1 # 0 M# G U I  >- G O # P o . . P I #  P R ,

E X P R . “ 0 # “ 0 # L A  0  f V I #  V iIf V V L > W E  * I I " p P # j o p r ' #  1. P F  .» t . / i 6 1  ,

M R
Z  V 2 = L A G

L 2 ID# ADIEU# PU(L1 + #L 2+) *P 2(L 3+#L4+#LS+#L6H =
D ( LI # A2 ) *D ( L 2 # !■ 2 ) *0 ( L 3 ,  A1 ) *!) ( L 4# B 1 ) *n 1 ( L « ) *o 1 ( I. a ) 

L 3  ID# ADIS0 ,PI  (Ll-<#L2J-#L3+)*Pl(l. .4f#I..B-t-#l.0-M =
D ( L1 # /. 2) *D ( l. 2# B2 )*02 ( L3 ) *!) ( L 4 # A1) *1’ ( L 5.  >U ) +01 ( L6 ) 

H P  P I N T  V 2  
* 1 1 C X T

SYMBOLS 1 = 19 Z  9 K# D1# XI # X3# KK# Ti# t;?. J T3j- T '•# T':# T/«, T ? .
TE# T 9# T10# SA# S [' -• SC.

INDICES MU = i j  tiu - I f A = Z # B = z # C = z# L = Z # !1' \ = Z# L 1 = Z# L 2 = 7 » 1,3 = 7#
LA = I f  L5 = Z# L 6 = Z # L7 = Z t LB = Z# L'P= z # R: ) = Z # S I = Z , ‘.A=Z# 3 3= Z
CC =I t  AA1=Zf A A 2 = I t 7A3 = I t AI = Z # A2 = Z <. A 3 = I t  3 1  =7,  " ?= 7 ,
B3 = I t  J » BB1 =Z# BB2 =Z# 3 3 3 = Z.

VECTORS 01# 02# P.

FUNCTIONS D# E P F = I # G = I# GI s G!' = 1# G6 = c .♦ O' I in :: G t UBG# On =! I. no.
DT# DS = U# !)X# DK# l'r # nr = 11# c m , 0 M# (m i # 6'N JQ# PI# PR.

EXPR. = 0# = U# LAG# VI# VL . v v . # V V 2 # 1111 p o J, 1'M<> r# L ” F # L A 6 1 .

R U N N I N G  T I M i :  ( S E C )  2 . ° ' #  U r, m  -1 a  v  l m u m

T E R M S  I N  U U T P U T  3 1

C E N T R O  D I C A L  C OL O D E L L 1 UNI  V E R S 1 T A  DI T R I E S T E



GENERATED TLP.MS 1 3  i> 1 III’H I  ? P \ C I p p r "’O')
EQUAL TERMS * 9 3 OUTPUT SPACE 1 1 A A 7 Ao
CANCELLATIONS 1 0 IIP,. IIF I: Xr’ ° . 3 0 ? A
RECORDS WRITTEN AO I P . 1. C GI I  Til P 1 vt r !' »
M U L T I P L I C A T I O N S (.• 7 2 n j l I C T  . p C G . P ? 7P o

/

SYI1DUIS 1 = 1 / Z/  K/ [' 1 /  XI / XV1 1. M. / T l / T 2 .* T A/ T 4 , TO, TO., T 7 ,
T P / T 9 ,  T 1 U/ S A / St / s c .

I N D I C E S  n u = z ,  n o z , A = Z , 0 = 7.t C = Z, 1=7 / K A = Z /  L i  = Z / L 1 = Z > 1 1= Z >
LA = Z / L D = Z / L 6 = Z / L 7 = Z / LU - Z f 1 9  = 7 /  PL! = 7 / i  = 7 ,  a '\ = 7 / FlU
CC = Z, AA1 = I t  AA2=Z, AA3a I t  A l a Z/ A2=Z, A'^Z,  ? 1 = Z
D3 = z ,  J ,  r .n i=z ,  n i ' c=z ,  :vi3 = z .

VEC TUP. S ni» 0 2 , p .

FUMCTIUNS 

EXPR.

t»* o p f = i > c  = i ,  c I.* r r * » i *  oo=( . : ,  07# " g= c , nmc*» u p = u ,  t ' « .
DT, DS = U, DX/ OK, DP/ DF=U, GUI.. OM, Ol ' i ,  r.i), r>o, '-'1/ .

= 0 /  = 0 /  LAG/ VI/ V2, VVl ,  VV2, H O ’ P .  TUPP,  L P (' * I. A G], ,

M R
Z IMPP=V1+V2

DELETE, LAG/ LPI / l.AGlz VI, V2, VV1,''V2 
*ME XT

SYHRULS 1=1/ Z/ K/ 01 /  XI/ XV, MK, 1 1 / T 2.  t , TA , r  , Th •
TO/ T9z TlU,  SA/ S 3 /  SC.

INDICES , MU = Z / NU = Z/ A = Z/ B= Z / C = Z, L = Z, K A = Z / L 1 =Z, L 3 = Z > L 3=7*
' LA = Z, L!> = Z/ L6 = Z/ L7= Z/ L 3 = Z/ L9= Z / Pn = Z/ S 1 = 7 / A A = Z .* 7
«'CC = Z, A A1 = Z / A A2 = Z/  A A 3 = Z .• A1 = Z/ A 2 = Z/ A3 = Z , PL = z / '! 7 = 7

P 3 3 Z / J/  BR1=Z/ 33 2 = Z, !1B3 = Z.

VECTORS Ql /  Q2 /  P.

FUNCTIONS D, E P F = I ,« 0 = 1 ,  0 1 / 0 S = I / GG=C> 07 /  !10 = C • |ll’,G . iHi = U, nq ,
DT/ D3 = IJ / D X/ DM/ !H»/ l>F = 'J, GMi, OM. GUI, 0 1 '/ p 9 / p 1 / p

EXPR. = 0/  =0/  LAG, VI /  V2 /  VV_, VV2, HIP P, IUP F/ Li'T , LAG].,

RUNNING TIME (SEC) •n • c. J- t o r i ’ ft A '/ T n.
TERMS IN OUTPUT A A
GENERATED TERMS 0 2 VMPUT S" ACC 2 2 1 •’ ) .)
EQUAL TERMS 1 0 output  Sp ac r •> r> e£. ■ A 7 A t
CANCELLATIONS 0 MR. OF LXPP . 3 C ;>  ̂n
RECORDS WRITTEN SO i n .  RE01 STL'1
MULTIPLICATIONS 190 FUUCT. Rsc  • 1 7 q9

C E N T R O  DI  C A L  C O L O  D E L L '  U N 1 V E R S I T A  DI  T R I E S T E



SYMBUI.S 1 = 1 /  Z P r . ,  l>1 /  X1 / X 2 / 1. v.t 1 1 /  1 2 /  T U T't t  ’r 5 t T o ,  r  7 /
Id,  T9 P Til. '/ rO t\ f St SC .

INDICES NU = Z / MU= Z / A 55 Z 9 !'■-■-z, c = I t  L = Z /  KA = Z, l I. = Z / l. 7 = Z . 1 - * = Z t
LA = Z , L? = Z / L 6 = Z ,  I - I t L 'l = Z / L °  = Z / ! W1 = z . s :  = z ,  t a = z • 7 B - 7. •
C C = Z, A A1 = Z / A A2 = Z,> AA3 = I t  A1 = Z , A3 = Z , A 1=7. t f ;• L = Z ♦ b ? = 7 .
B3 = Z/ J/ BB1 - I t on;> Z / BP 3 = Z .

VECTORS 0 1 /  0 2 / P.

FUNCTIONS 0 /  EPF = T/  G= 1 /  GrX f 05 - I t G 6 = C/ 0 7 /  M0 =C? II'iO, m u l l ,  rv> .
DT,  DS =u / DX/ DK , l ' P / DF = 11/ GUI/  GM/ G0 1 /  G ’ I / P0» p i , P 7 ,

EX PR. = 0 /  =0 / LAG/ 7 1 / v; / V V1 /  V V 2 / IM p P • J. OPF,  LP F / LAGi .

IHPP =

+ O l ( A l ) * U l ( A 2 ) * D ( [ i l , 3 2 )

♦ 01 ( A1) *02 ( AS ) *1) { B 1,  P>2)

* ( 1 .  -  l . M . * D l » *  ( - 1  ) * X 1 * * - Z  )

+ 01 ( A 1 ) * D ( A 2 , D 1 ) * 0 1 ( 1 ' 2 )

+ Q1(A1)*D( A2#D1)*Q2(B2-)

* ( 1 .  - i./<t.*Dl*# ( ~ 1 ) * X 1 * :*2 )

Q1 ( A1 ) * D< A 2 / B 2 ) # Q 1 ( HI )

+ 0 1 ( A 1 ) * U ( A 2 , D 2 ) * Q 2 ( B 1 )

* ( -  1 .  -  1 . / 2 . * D 1 * * ( - 1 ) * X 1 * X 2  )

+ 1 .  / 2.  *0 2 ( A1) *Q1 ( A 2 ) *(> (01/ 02)

+ Q 2 ( A 1 ) * 0 2 ( A 2 ) * D ( B 1 / B 2 )

+ 1./2.*02(A1)*D(A2/B1)*01(02)

+ 0 2(A1)* D(A2/B1)* 0 2(B2)

C E N T R O  D I C A L  C O L O  D E L L ’ U N I  V E R S I T A  DI  T R I E S T E



+ Q 2 ( A 1 ) * D (  A2 >! 3 2 ) * 0 1 (  L'l>

*  ( -  1 .  ~  1 .  /  2 . ^  I) 1 ( — 1 )  X 1 ̂  X n )

-  2 . * 0 2 ( A 1 ) * D ( A 2 , B 2 ) * 0 2 ( 0 1 )

+ B ( A 1 > A 2 ) * 0 1 ( 0 1 ) + 0 1 ( 0 2 )

+ D(A1*A2>*01(B1)*02(DZ)
* ( 1 .  - ■ i . M . * D l * * ( - l ) * X l * * 2  )

+ 1 , / 2 ' . * l M  Al* A2 )*Q2 ( 0 1 )  * 0 1  ( 0 2 )

+ D U 1 * A 2 ) * G 2 ( B 1 } * 0 2 (  02)

+ D ( A1 /  A 2 ) * [) ( 01 /  0 2)

* ( -  Q1DQ1 -  a . / 2 i * O i L ’Q2 -  0 2 0 0 2  )

- 2.*D(A1> 01)*01(A2)*01(02)

+ D < A l * 0 1 ) * Q 1 ( A 2 ) * Q 2 ( 02 )

* ( - ! . -  1 . / 2 . * D 1 * * ( - 1 ) * X 1 * X 2  )

+ D ( A1* 0 1 ) * 0 2 ( A 2 ) * Q1 ( 0 2 )

* ( -  1 .  -  vi , / 2 . * D l * * ( - l ) * X l * X 2  )

-  D ( A 1 , P 1  ) * 0 2 ( A 2 ) * 0 2 ( P 2 )

+ D(A1, CD*D<A2>! 32)

* ( -  D i * * ( ~ l  ) *X2**2*01DQ2 + Ql Dnl  + 01002  + 0 2 n o 2' ) 

+ D( A1, B2  ) * 0 1 ( A 2 ) * 0 1 ( » 1 )

C E N T R O  ’ DI C A L  C OL O D E L L ’ U N I V E R S I T A  DI T R I E S T E



) : ± {  ] •<■ . ( -  j

+ P ( A l / B 2 ) * o n ( A 2 ) * Q l ( ! J l )

* ( i * — i . / a . * d i * * ( - i ) *y.i**?. ) 7 7 3

+  D ( A 1  /  1 3 2  ) * < ) 2  ( A 2 ) * Q 2 ( B L  )

+  n ( A l / B 2 ) * D ( A 2 / B 1 )

* ( -  U1DQ1 "  3 . / 2 . * U I l > 0 2  -  0 2 DU2  )

M R
Z I N P P = I M P P

L  2  I D# 0 1  ( ! I U+ ) =  (M 111!)
L 3 I D / 2 / D U T P P . /  Q l ( MI ' + ) « s P(Ml. l )
L 13 I D /  0 2  (l:l.«+ ) = - P  (HU)
L b ID/  2# DUTPR/ i)2 ( MU+ ) = - P ( MU)

*BEGIM

SYMBOLS 1 = 1 /  Z ,  K/  E l /  X I / Y\Z 9 KKz T l /  T2 / T 3/ T ' •/ Tf.» t o , T7 •
T P /  T 9 /  T 1 0 /  S a /  S L’/ S c *

I N D I C E S 1!U = Z /  NU = Z /  A = Z /  B = Z/ C = Z /  L = 7.» K A = 7 / L1 = 7 / L 2 = 7 / L 3 = 7 /
L A = Z / ’ L 5 » Z ,  L6  = Z / L 7 = Z > L B = Z / L D = Z / im = Z / S 1 = 7 ,  A A= Z > n 3
C C = Z /  a a ; » z » / . A2= z /  A A3 = Z/  A 1 = Z/  A2 = Z . 3: ' =Z. r  3 1 = 7 , A? = 7 .
B3 = Z /  J /  BD1= Z/  BE 2 = Z ,« 0 B3 = Z .

VECTORS 0 1 /  0 2 /  P.

FUNCTI ONS 0 /  EPF = I ,  G = I / 0 1 / 0 0  = 1 /  G ( = C ,  0 7 /  o r  = 0 .  0 3  0 .  ">p = P , o n .
DT/  DS = i l /  DX / DK/ I ' P/ D E = 0 /  G I U /  GM,  o i . o ,  o n ,  o n . >' I .» r> ?

EXPR. =0/  =0 ,  =0 /  =U .• =U /  =0 / = 0 .  I N P P /  IMPF , = n ,  =0 ,

RUNNING TI NG ( SEC)  3 . 7 3 11 o r  o i« * y [ mom
TERMS I N OUTPUT I f
GENERATED TERM S A A I N ,5UT s ma c e 2 0 3 2 00 0
EQUAL TERMS 20 OUTPUT SPACE 1 1  3 A 7 A''
CANCELLATI ONS ('• NR.  OP i . -XPf , 2 r. 3 o n

C E N T R O  D I C A L  C OL O D E L L ’ U N I V E R S I T A  DI T R I E S T E



RECURDS WRI TTEN r.- ’> l I). f: CO 1STG (i 12 3 'I
MULT I P  LI C AT IUP! 3 3 1 0 rurn: T . POO , i o 70 o

SYMBC1LS : = i > i t Kt U i  /  X1 /  X 2 , KK, T l , 1 2 , 13 , T/ t ,  T rS T f>, T 7 r
TO, T 9 , T 1 0 ,  5 A, SI , ,  S c .

I N D I C E S fll.l =Z ,  MU = Z ,  A=Z, B = Z, C = Z, L = Z , KA - I t L 1 = Z,  L Z = Z , L 3 = Z ,
L4 = Z,  L5 = Z ,  Lb =Z ,  1.7 = Z , L« = Z , 1.n = Z t Ro = Z, S I  = Z , AA = 1 , (1 O r 7
CC = I t  A A1= Z/ AA2 -7. t A A3 = I t A l  = I t  A2= Z, a = Z • '<’■1= Z, 3 2 = Z -
03 =I t  J t 0 01 = Z , 00 2= I t 0 B 3 = 7 ,

VECTCJP.S Ql , 02, P .

FUNCTIONS U, EPF = I t G = I ,  GI t  00 = I t GO= C, G 7 , nr, = c , ' 1 n n > 0P =m , n 3 ,
DT, D S = U ,  DX,  UK , OP, Dl: = U» GM1 ,  G0 , G U I , Gl.ij. PC) , P I , P ? .

EXPR. = U, = 0 , = 0 .* =U, = 0 ,  = V, = 0, I NP P # IMP F, =0 ,  = o ,

INPP =

+  P < A l ) * P ( A 2 ) * D ( U l , B 2 >

*  ( l , / 2 .  +  1 . M .  * D 1 * * ( - 1 ) * X 1 * * 2  )

+ P(A1)*D(A2,B1)*P(Q2)
* ( 1 . / 2 .  + 1 . / 4 . * D 1 * * ( - 1 ) * X 1 * * 2  )

+ Pt Al ) *LWA2#D2) *P( Dl )  

* { - ! . +  D1 * * ( ~1 ) * X1*X2  )

+  P ( A l / A 2 ) * P ( I J l ) * P ( D 2 )

* ( 1 . / 2 .  + 1 . / 4 . * D 1 * * ( - 1 ) * X 1 * * 2  )

+ D ( A l , A 2 ) * D ( $ 1 , B 2 )  

* ( -  1 , / 2 . * P D P  )

+ D ( A 1 , B 1 ) * P ( A 2 ) * P { B 2 )  

* ( - ! . +  n i * * ( ~ l ) * X l * X 2  )

+ P ( A 1 / B 1 ) + P ( A 2 # B 2 >

* ( p i * * ( - l ) * X 2 * * 2 * P D P  + PUP )

+ D ( A 1 , B 2 ) * P ( A Z ) * P ( 01)

C E N T R O  D I C AL  C OL O D E L L ’ U N I V E R S 1 T A  DI T R I E S T E



★  ( 1 . /

+ P ( A 1 , B2 ) * D( A2 / B 1 )  

* ( -  l . / 2 . * P D P  )

C E N T R O  DI C A L  C OL O D E L L ’ U N I V E R S I T A  DI T R I E S T E



mam: :  : h p p » u .pf
X P P ( A i / B l / A A 1 , B B 1 )  =

+ P( AA1 ) * P( A1 >* « MI !1 > * P ( P ,J1>*T1  
+ r ( a a i  ) * p (  a i  ) * n ( m , P A i ) * T ,5 
+ P ( A Al  ) #l> ( AI f  I) 1 ) * P ( DR 1)  * TA 
+ P( AA1)*U(  A l * n P l ) * P  ( 8 1 ) * ™
+ D ( A A 1 / A 1 ) * P ( D 1 ) * P ( 8 8 1 ) + T7 
+ D ( A A 1 , A 1 ) * D ( D 1 , B B 1 ) * T 3  
+ D ( A A l ,  l’ 1 ) *P ( A1 > *P ( 8 HI ) * T A 
+ 0 ( A AI ,  B i  ) * 0  ( A1 ,  B D 1 ) *T!J 
♦ 0 ( AAI ,  !' 8 1 ) * P ( Al ) * P ( P. 1 ) * T 1 ('
+ l i (  A A 1 / C H 1  ) * 0 <  A l ,  B1 ) * T 2  

X U! |{ A t  (’. /  KU,  S I ) = + 5 A*D ( A ,  P<1 > * 0  { 3 ,  $ I  )
+ S b * D (  A,  S I  ) *D ( R> P m  
+ SC *D(  A / B )  * D(  P fJ /  51  )

*F1X

S Y M B O L S  1  = 1 /  Z /  K ,  P I /  X I /  X 2 ,  K K ,  T l ,  T 2 ,  T 3 ,  T A ,  T %  T,,f
TO, T 9 ,  T 1 0 ,  SA,  SR,  SC.

INDICES- MU = Z, . NO = Z, A = Z, P. = Z, C = Z, L = Z, KA = Z, Li=Z» L? = Z, t.
L4 = Z,  L5 = Z ,  L 6 = Z, L-7 = Z, L>‘ = Z ,  L ’.»=Z, PO = Z, S I  = Z, AA =
CC = Z ,  AA1= I t  A, \Z = l t  A/.3 = Z, A1 = Z, A3=Z, A3=Z, -U = Z •
83=2/ J , D01=Z/ 082=2/ 8B3=Z.

V E C T O R S 0 1 / U P . / P .

F U N C T I O N S P , EPP =1 /  G = 1 /  C l / C.*4 = T
: G 6 = C  /  0 7 ,  n r ; = C /  M n c ,  0  D = 1 ' *

D T , ' D S  = U ,  O X ,  O K . , U P , n r =  U ,  o m i ,  r , n ,  o i ' i ,  n i * ,  - i n ,  r

E X P R . = 0 , =  U , = 0 ,  = 0 /  = 0 ,  = 0 f = 0 ,  I H P P ,  I M P F .  = < i .  = 0 »  Pf’ =

£ $ /

T7,

3=
7 , •>. n -  7
2̂ = 7,

no,1 • 3 2.
I. , IJMrl

C E N T R O  D1  C A L  C O L O  D E L L ’ U N I V E R S I T A  DI T R I E S T E



o Z g L

M P.
Z UN I T= IN P P * P P ( A2 / 02/AAlzBDi)

SYMBOLS

INDICES

DELETE INPP/INPF 
*BEGIM

1-1/ If K/ Dl/ XI* X2.
TB/ 19/ Tib/ SA/ SB/ SC.

Tl/ T2/ T3/ T4z T5/ T6/ T7

VECTORS

FUNCTILIMS

EXPR.

RUNNING TING (SEC) 
TERMS IN OUTPUT 
GENERATED TERMS 
EQUAL TERNS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

MU = Z/ NU = Z/ A=Z/ B = Z/ C=Z/ L = Zz KA = Zz Ll = Zz L2 = Zz L3 = Zz 
LA = Z/ LS> = Z/ L6 = Z/ L7=Z/ L8=Z/ L9=Z/ RO = Zz SI = Zz AA=Z/ B8=Z/ 
CC = Z/ AA1= Z/ AA2 = Z/ A/.3=Z. A1=Z/ A2=Z/ A3=Z/ Bl = Zz B2 = Z/
B3 = Z/ J/ BB1=Z/ BB2 = Z/ BB3=Z.

01/ 02/ P.

D/ 0PF = I/ G = I/ 01/ G5 = 1/ G6=C/ 07/ UG = C/ UBG/ DD«U/ DB/

SYMBOLS

INDICES

= i /

DS=U / DX / DK / DP/ or=u / GMl/ GM/ GUI*► GU/ PO/ PI/ ?2

-0/ = 0/ = 0/ = 0/ =0 * = 0/ IMPP/ INPF z := 0/ =0 z PP = 1/ UN

« 95 !iSEP MAXI MUM
100
1PU IMP UT S P A C L 307 2 000
56 OUTPUT SPACE 9 0 f- A 7'»0
i'A NR. OF EX PR . 26 260
60 ID, P.EGISTER ! SCO

90 2 PUNCT. PEG. 2 5 750

f 1'/ Dl/ X 1/ V *>/■- C  J* \* i/ „ *r o/ 72/ T 3 * T  irtf T5/ 7 6/ T7,
T<:U TIC. C sV * \ * c-!-, . cc *

/ MU = Z/ A = Z • n_ 7- Uf c = Z/ L =Z? KA = Z / 11---Z/ L2 -If L 3 = Z /
/ Lf>= Z / L 6 = Z/ L7 = Z ♦ LB = Z / L 9 = Z / R 9= z ■f S 1 = z9 A A= Z z BP
/ A A 1 = Z/ /t /A 2 = 7/ A A 3~ Z • A 7 a % — =Z/ \2 = Zz A -0 = Z/ H 1 = Z / 3 3 = Z z
/ J > t> 'Al -If B1'L = Z/ 'a C 3= Z •

VECTORS

FUNCTIONS

FXPR,

r 3=

01/ 02/ P.

0/ E P F = I / G=T/ Gif G.r;=I/ G6 = C/ G7, iJO = C* ” 30/ PD = U/ 03/ 
C'T/ DS = U / DX/ UK/ LP/ DF = U/ GM1/ 011/ GUI/ GU/ PO/ pi/ P2.

= . ') * = { - 1, / =0/ IM^p* IUPP/ =0/ =0/ PP=lf UM=i,

UNI T =

+ P ( A A1) * P ( A1) * P ( 1 )  7- p ( Vi 1)

* ( Z-*D19* (~ 1 ) * XI* - Z*Tm + o i * * ( ~ l )*X1*X2rTl*pnp + O i ( ~ 1 ) •» 01 ** (-1) *X 1*X ?.*T *• 4 ni **(- i )
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APPENDIX VII.B
THE GRAVITON VERTEX FUNCTION
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T I M E  . 1 3  S E C O N D S

C N O  C l ' z  o u t  p i : 1 * * 4 P A R T o r P. A M D  G * x . , : * p
c o n n o  is !•’. /  !■ • P . /  L A O
s  z /  K
I  M u = z / N D = Z / A = Z / 0 = Z ,  c  = Z  / L = Z /  K  A  =  Z  •  L 1 =  7. /  L •> _ 7  /  L  3 =  Z  ,  L u =

L 7 =  z , u :  =  z . * l v =  Z  /  L  1 0 ° Z  / l : Li a Z > S I = Z / A A = Z / l u ? =  7 , . c c  = I f  A A  L =
A I = z  / » \ 2 » Z #  A 3 =  Z  t i\ I f  3 = Z /  3 2 =  Z . M  3  =  Z /  B A  = 7  / . ] .» M 3 1  =  7 / n  '■>.

r  g M l . . o n # g u i # C U / P O / P i  / P C
*  F I  X
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A  A  = 7 , o n = l f C C = 7 . / A A 1 = 7 / A  A '*» —
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A ' t » Z  / B l =  Z/ C 2  =  Z / D 3  =  Z / 1 1 A = Z  / J / B ! U  =  7 / v m 2  = 7 / 3  3 3

F U N C T I O N S l ’ / t r r = i /  g » i > G i #  or> = 1 / G O = C / 0 7 /  U U  = C /  U P O / i i n = U /  n n ,
D T / P S  = 1 1 /  D>'  /  D K /  L ' p / o r = 1 h 0 M 1 /  G O /  O i l /  0 0 / P U /  P I *  r J 2 .

B X  P  K  « P. / P R /  L A G .

B E G I N  *'d5 S E C  01  I D S
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7 » A A 3 = 7 . 
3 = 7
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Z B ?

7. I'1 p, ( m.t t HU) = ( Gill ( rij ,  m Uj. p. 11,  f; f n  -  a m i  ( t> i ,  i , m i m >m ) + a m ( r  n , ? t ,  m 11)
*GM ( SI / '11.1/ P.0)-OH( SI / M U > M! s) * C M ( I ■I' } SI ,  P n ) ) * i < * * -  4

L 2 II.)/ GUI ( A*/  f  ̂L* / KA* )*-- ’!  *  / 4 * * r . * 0 U l (  f , ,  C.-KA ) + (P 1 ( R / C / L H-P 1 ( C / 3 /  1. )
+ P1 ( C * L • p ) + n 1 ( L / C • R )
- i ’ l . ( 1 , L , C ) - i , l ( L ; 1l » C l  )

+ 1 .  /  4« * I' « 0 ! 1(1;  D M  !-’ 2 ( ’J / C / L / K A) + P 2 ( C z R / L / K A )
+ (’.'!( 0 /  Li \\r K A ) +P 7. ( L / C , P , K A )
- P 2 ( L t l r  C/ K A ) ~ P 7  ( L/ P■/ C / K A ) )

L A I (.) / GM ( A+/  !H-/ C + i *G N ( A A + / f! P + /  CC + > = 1 .  /  1 ».>. *K * + ?
*C,U( A/ LI ) * ( P i  < R/ Li  /  C ) + P1 ( LI /  0 /  C >

+ P l ( L l / C / R ) + P l ( C / L l z » ' )
~ P l ( l i /  C/ LI ) - r  K C / B / L l )  )

* GU ( AA / L2 ) * ( P1 ( P B / L2 / 1 C ) +P1 ( L l  • R B / C O
+ Pi (t.lit cc / pp ) + pi ( cc/ l 2» nn )
“ PKI I I GCC;  L ?. ) -  P1 ( C C /  n U t I. 2 ) )

L 6 ID / 0 M ( A+/  B + / C + ) * 1 .  /  4 .  * K * G! I ( A/  L1 > * ( P ] ( R / 1.1 / O  + P1 ( 1.1 * ** z C )
+ P1( l 1 / C /* )+Pl(C, L! / P ) 
- P K I G I G t l l - P K C A S A . l )  )

L Q ID / GUI ( A+/  B + /C + ) = ~ 1 .  / 2 .  *1'* ( P i  ( A z 3 / C ) + »’ 1 ( P / A »C ) )
+ I , / 4 , » r . ^ ) * ( p ; ( A ;  L 3 / C )  * " 0 (  L3 /  R 1 * P 1 ( A / L3 / C ) * P 0 ( B/ L*>

■f PI  ( L 3 / A/ C ) *P0 ( L 3 /  B ) +P1 ( 1.3/ A * C ) *PG ( R / L3 )
+ P0(  A/ L3 ) «: P 1 ( L 3 /  B / C ) + P 0 ( A / L 3 ) * P 1 ( B / L 3 /  C )
+P0(  LI’. / A ) * P I (  L3/  D/C H P 0 (  L 3 / 4  ) *P1 { B / 1 . 3 / C)  >

- I  .  /  0 .  *K.**3* ( PI  ( Az L 3/  C ) * p0 ( L3 /  L4 >*PO( L 4 • R )
+ P 1 ( A/ L3 /  C ) +PU ( L3 /  L4 ) * PI J ( B / L 4 )
+ Pi < A/L3/C ) * P U ( L4*L3) * P 0 ( LA/n )
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+ P K  L 3 /  A / C ) * P 0 ( L 4 z  l 3 ) *P0  ( R/ LA )
+ P 0 ( A/  L 3 ) * P1 ( L 3 / L4 / C ) * P0 ( L 4 / R )
+PL ( A t  L 3 ) *P 1 ( L 3 /  L h r  C ) * PO ( B / L A)
+ Pl- ( A t  L3 ) * PI ( LA / L3 / C ) ( L 4 /  B )
+P 0 ( A t  L3 >*P1(  L4/  L3/C >* »*0( R / L 4 )
+ P0 ( L 3 / A > *P I  (1.3/  L4 /  C ) *  PO ( L 4 /  P )
+ P 0 ( L 3 z A ) * P l ( L 3 / L 4 / O *  P 0 ( B / I. A )
+ P0 ( L3 /  A ) *PJ. ( LA/ L 3/C ) + P0 ( L4 /  n )
+ P 0 ( L 3 / A ) * P 1 ( L 4 / L 3 / C ) * P0 ( P / L A )
+ P D ( A / L 3 ) * P U < L 3 / L 4 ) * P 1 ( L A / » / C)
+ PD( A / L 3 ) * P i ’ ( L 3 /  LA ) * P J. ( « . L A,  C )
+ PO ( A / L3 ) * P 0 < L A/ L3 ) # P1 < 1. 4 / P / O  
+ P0 ( A / L 3 ) *PU ( L A/ 1. 3 ) * P]. ( B /  I. A / C )
+ P 0 ( L G / A ) *PL < L 3 / L 4  ) * P 1 ( La , 0 , O  
+ PC ( L3 /  A ) * P 0 ( L3/  LA ) * Pi  ( R/ LA / C )
+ P( ( 1.3/  A)*'PL { L A / L 3 ) * P .1 (l .A,p, ,<: )
+ P U ( L 3 / A ) * ) , i . ) ( L 4 / L 3 ) * P I  ( B / L A/ C ) )

L1 <J 1D/ K = 0
L 1 1  I D  /  GU ( A+ /  U+ ) *  0  U ( / » A+ /  Ft P + ) = ((> ( A /  3 ) - l  • / 3  « * K *  ( P(.» ( A /  B ) + P G ( B ♦ A ) )

+1 . / A .  *»•** 2*' (PC ( A t  L 3 ) >1; P 0 ( L 3 /  R ) +Pu(  A t  L? ) *»»() ( 0/  L3 )
+ PL- ( 1 3  /  A ) * Pvt (1.3/  >5) + PO ( L 3 / A ) * PH ( R / L 3 ) ) 

* - l . / B . * K * * 3 * ( P 0 (  A t  L3 )*■?’ (.) ( L 3 /  L4 ) *P0 ( LA/ ' ?  )
■**PG ( A t  L 3)  * P 0 (  1 3 /  LA ) * P 0  ( 0 /  LA )
+ Pt* ( A / L 3 ) * P 0 (LA/  L 3 ) * P U (LA/  P )
+ PL‘( A t  L 3 ) ,1; '’0 ( LA /  L3 ) *P0  ( 0 /  LA)
+ PC* ( L3 /  A ) >« Pl> ( L 3 /  L 4 ) * PO ( I. A / 3 )
+ P 0 ( L 3 /  A ) * P 0 ( L ?• /  L A ) * P0 ( R / L )
+ P tJ ( L 3 /  A ) * P 1‘ ( L A /  L 3 ) * P 0 ( l. A / R )
+ P t - ( L 3 / A ) * P U ( L 4 / L ? )  + P 0 ( R / L A )  ) )

+ ( D ( AA /  n B ) - 1  . !  z  , ( PO ( A A * I.) n ) + r 0 { R R /  A A ) )

I: p.
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+ 1 .  /  4 .  * K * * r *  ( PC' ( A  A t  L5 ) *P 0 ( L 5 / 3 B  ) +P 0 ( A A t  L 5 ) * P 0  ( Bn ,  L 5 ) 
+ P0 ( LD i A A ) *P0 (Li) t BO ) +P 0( L 5f A A ) *P0 ( Rfl # LH > 

~ i  • /»:, * |; * >!̂  * ( p U ( A A > L D ) * P 0 ( L D .• L 6 ) * P 0 ( L 6 i B B )
-*-Pu( A A t  L5) *P9( LDt L6 ) *P0 ( RRi L6 ) ? o o
+ P 0 ( A A j L 5) *P0( L6f LD) *P0< LAiBB)
+ P0 ( A A , L 5 ) * P 3 ( L 6 * L! •) * P 0 ( B B> L 6)
+  PU ( Li- / A  A ) *P0 ( L ?>, L 6 )  *P 0 ( L 6  i  R  R )
*P(.’( LD> AA) *Po(L5/L6)*PO(MD/LA)
+ P (J ( L 5 , A A )*P0(L6>LD)*P 0 ( L b ,  •! 3 )
+ PL'< L D / A A ) *P.O (LA>L5)*°0< 0LWL6) J )

L1A ID>GU( A+*D+) = [>( A*ri)-1* / 2.*K*( PO ( ) + P0 (R>A ) )
-*•1. / A, *K**2* ( PO ( A/ L3 ) *P0( L3> R) + PU ( A, L 3 ) *P0 ( 3 i l. 3 )

+Pl( L 3 / A ) * P 0 ( L3j»B) + P0( L 3 * A ) * P 0 ( B * L 3 ) )
“ x. /G. *K**3*< P0( At  L3)*Pu(L3> LA ) *PU (l A / B)

+ P0 ( A/ L3 )*P0( L3j» LA )*PO(0cLA )
+ P 0 ( A #  L 3 ) * P 0 ( L A # L 3 ) *  P O ( L  A  i  »• )
+ P 0 ( A / L 3 ) * P 0 ( L A * L 3 ) * P 0 ( R > L A )
+PO ( LOi A ) * PO ( L 3.. L A ) * PO ( L6# P )
+ PL ( L31 A ) *  PU ( 1 3 1 L A) *P 0 ( *  L A )
•H’C ( L3/ A)*PO( L'r.» L3 ) * PO (LA / 0)
+ Pl*<L3>A)*pi.i(L4f L3 )*■ Pii (B f L A ) )
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Z  R = I U U  M O , l t U )  >*((>< r i U , n i . ! ) ~ i ,  / 2 . * K * <  P O ( M U , M U ) + p o  ( ' 11.1, M ? J ) )
+ 1« 7 4. (PU( MU,L7) *P0 (L7, MU)+P0(MU,L7)*P0< NU,L7)

+P U ( 1 7 ,  MIJ ) * PO ( L7, MU) + P 0( L7, MU) * P 0 < NtJ, L 7 ) ) 
-1«/Q.*K**3« ( Pl>(MU, 1.7 ) *P0 ( L7, U'> ) *PC1( LB ,MU)

+PU<hU,L?) *PO( L7,LP) *PO(UM, LB) W
+P 0 (11 U , L 7 ) * P 0  (1. n , L 7) * P 0 < L , NI') ^
+1’0 ( MU, L7 ) * P Q ( L 9 , 1.7) %tP  0 (NO, L 0 )
+ PU( L?,MU) *P0(L7*Lf») *PO(l;),MU>
H PU( L7,Mi.i) * p u (  L7, LB > * P 0 (11U , L B )
+ PO( L',MU) *P0(LB,L7) *PO< LB,MU)
+ Pt { L 7 , MU ) * P U { L B , l . 7 ) * P U O ! " , L B )  ) )

L 4 ID,K=0
IIP HIM T I- 
*NE XT

SYMBOLS 1  = 1 * zi  K.

INDICES NU3 Z, IIU = Z, A 3 Z , 1)3 Z, C*Z, L 3 2, KA 3 Z, L 1 3 Z , L2 3 Z, L3 3Z ,
L 4 * Z  t L3 = Z, L 6 3 Z , L7CZ, LB3 Z , L 3 Z , 1 1 0 =Z, HU- 7 , S I 3 Z ,
A A 3 Z , NO = Z« CC = Z, A A1 -7. r A A2 = 2, AA 3 3 Z, A1 3 Z, A 2 3 Z * A 3 = Z ,
A 4 3 Z , B1-Z, D 2 3 Z , B3 =I t  1.4* I t  J ,  BB1 3 Z , D B 2 3 Z, B B 3 3 Z .

FUNCTIONS D, EPF 3 1 , G*=1 , GI, G3= 1, GO3 C, 07, UG3C,  UBG , 00 3 U* DB,
NT, DS = U ,  DX, dk, DP, DF =  U, Gill, CM, GUI, OU, *>0 , P I *  *’ ?.

EXPR. R, RR, La o .

RUNMIMG TIME ( SEC ) 134 .34 USED MAXIMUM
TERMS IN OUTPUT 347?
GENERATED TERM 3364 INPUT SPACE 334 2000
EQUAL TERNS 6 7 • OUTPUT SPACE 4?3? 474 0
CANCELLATIONS 0 IIP. • OF EXPR. 27 260
RECORDS WRITTEN 106 ID. REGISTER 3 300
MULTIPLICATION r- 103343 PUMCT. REG. 33 7 BO

SYMBOLS 1 = 1 , Z,  K,

INDICES NU3 Z, NU-Z, A 3 Z ,  B3 Z, C3 Z, L 3 Z, K.A3Z,  L1=Z, l 2 =  Z ,  l  3 3 Z ,
L4 =  Z, L 5 3 Z , L 0 3 Z , L? 3 I t  i n * I t  L9 3 Z , L.!03 Z, RO=  z ,  s w ,
AA3 Z, D B 3 7 . , CC3 Z, AA1 - 7 1 AA2 =  7 . ,  A A3 3 Z, Al3 ?, A2 = Z* A3 = 7,
A4 - I t !31 = 2 , 0 2 3 Z , L 3 3 I t  P 43Z, J,  OBI - I t  BB23 Z. p n 3 = 7 .

FUMCTIUMS D* E P F 3! ,  G * I ,  C l , 63= I ,  06= C ,  G ? ,  i )G3 C, u n g , nr»*u, d b ,
DT ,  DS = U ,  DX, o k , DP r D F 3 U, G M i ,  ON, GUI ,  GO, !>0, P I *  n 2

E X P R .  R, RR ,  LAG.

r u n n i n g  t i n e  ( s C) 1 4 3 , 0 6 USED m a x i m u m

TERMS IM OUTPUT 3 3 P* 1
GENERATED TERMS 3 364 i n p u t  s ^a c e 3 r 4 2 000
EQUAL TERNS i  !;’• 3 OUTPUT SPACE 71 24 71 ? 4

CA N CE LLA TIO NS l.i NP« OF L X P P , 2 7 260
RECORDS WRITTEN 247 I D .  R E G I S T E R 3 300

M U L T I P L I C A T I O N S 1 0 3 3 4 3 MUNCT . P E C . 3 3 73 0

RUNNING T IME (S E C) 1 5 B . 2 1 IISI. n MAXIMUM

TERMS IN  OUTPUT 3 2 3 3
GENERATED TERMS 33 64 I N ° U T  SPACE 3 3 4 2 000
EQUAL TERNS 309 OUTPUT SPACE 71 23 7 1 2 4
CANCELLATIO NS 0 NR. OF EX PR . ■-»1. / 260
RECORDS WRITTEN 10 0 I D .  R E G I S T E R 3 300
M U L T I P L I C A T I O N S 10 3 3 4 3 EUUc t .  pj ;r, . 7 "  0

C E N T R O  D I  C A L C O L O  D E L L 1 U N 1 V E R S 1 T A  D I  T R I E S T E



R U N N I N G  T l i l L  ( T L C ) 1 6 2 . 5 5

T E R N S  I N  O U T P U T 0 1 1 1

g e n e r a t e d  t e r m : 0 5 6  A

E Q U A L  t e r m s 4 5 3

C A N C E L L A T I O N S 0

R E  C U R D S  W R I T T E N 2 0 1
M U L T I P L I C A T I O N S 1  U S  3 4  5

c2?o
U S  i - 0 m a x i m u m

i n p u t  :
U U T l ' M T  
U R ,  Li F

S P A C E
s p a c e :
E X P O  .

3 5 4  
5  7 7 6  

2  7

2  c o o
7 1 2  A

? 6 0
1 0 ,  p  L G I S T E P 3 5  0  0
P U M C T . P E G . 3? 7 «  0

L P

I! H
Z LAG = 2 • *11* ( 1 ♦ + .'•>*} 
-1./1G 
♦PLM LD
+  l(*-+3**
- 1 . / 3 2

' * * Vi mi* it • < L L C  ) +K. **2* < P 0 < L* , l ft | *i» o < L g , 0 . ,
1*1 . ^ ^ m L' ) ^ 0(L^ L9)+P^ L O , 1. 9 ) ^ 0 ( L ^ L, ) *l , / P * 
\ p ( L  P  t  L  • >)  4 P  0  ( L  o  /  L  »’■ )  *  P  u  ( L  « / 1 . »  ) ) )U 0 ( l_ 0 / SM ) > / I .1 I, \ -i,n .■. i . . . a

+ 1  •  /  4  0  i

IO/K-O 
H P  M I N T  
* N E X T

) *PO(L<;»/L»') *PU(  L 0 / ! . " )  ) )
* p n ,1 ?, ** f l 71'L'( L9 ' LQ ) * p '•>( L16/ L10 ) ; 4 B 

r u t L U / L G  ) *  ( f , 0 (  L O / L l O ) * P 0 ( L O / L I 0 )
+ P O ( L l> , L lU  )*P(i  (!. 1 0 / l rn  
+PO( L iO /  L 9 ) * P 0 ( L 9 / L 1 U >  

„ f h ) W , _ + P O ( L 1 0 / L ' M * P O ( L K ' / L O >  )
" ] , ^'1' L t-> > *  l> < • ( L V • L 1 1 >) * p 0 ( L 1 0 / L 9 )

’ O ( U t j - L r>)*P0(  L*>/L1 0) +* »0 (L« #L 10 )
+,M ’( L f! f I. *») * PI ( L1 0 /  Lr> ) * P 0 < L. 1U / L P ) 
+ P 0 ( L U / L 9 )  *P(> ( l  10/1.6 ) * t ’0 (LO / L I U )
+P u ( L V/ L n ) * p 0 ( L 9 / L 1 0 ) * p O ( L 10f L n )
+ K ?  L<>,  U  ) +i>rj ( L C|/ L I U  ) * P 0 <  U K *  L I U  >
+  P 0  ( L ' K  1 . 0  ) * » i j (  L I O /  L V  > * | » 0 (  L  1 0 /  L H )
+ PU ( L9 • 1.0 ) ’f1 p̂ i ( L lO/L**  ) * P 0  (L M/ L 10  ) ) ) )

L A G

SYMBOLS 1=1/ Zt K ■

I N D I C E S M U * I t M U * Z t A » Z /  P =  2 / C * Z /  L * Z / K A * Z ,  L  .1 =  2 /  1 2 3  2  /  L  3  *  7  ,
L 4  = I t L 5 3 I t L 6  ~ Z t L 7 c Z t  L I ’  -7.  t  L 9 * Z / L 1 ( '  =  Z /  R U « Z t  S I 3  2  *
A A 3 2 1 D O  = I t C  C  =  ?. t A A 1 = A A 2 - Z t A  A  3  = I t  A 1  =  2 /  A  2  =  2 /  A 3 = 7 ,
A 4  = I t 3 1 * I t 0 2  = Z / 0 3  = I t  0 4 = 2 /  J / o  n  i * Z /  B  0  2  3  Z / B P 3 = Z .

F U N C T I O N S D / E P F *  1 / 0 3  I  /  0 1 / G P = 1 /  G o « C /  G 7 /  u n  =  C /  ' I n c - / 0 0  =  0 /  nr >  f

D T / D S =  0 / l ) X /  W . t P ! ' / D F  =  U /  G i l l / G H z G U I /  G U / ° 0 /  t > l ,  D H #

E X P P s , V.t P . P  / L A G .

R U N N I N G  T l l l f i  ( S O C  ) 3 4 P .  3 9 U S E D ^  A X  X 1 1  n

T E R M S  I I !  O U T P U T 4 5 7 0
4  i nG E N E R A T E D  T E R N 5 4 5 7 0 I I ) ° U T  S ^ A c r . 2  0 0 0

E Q U A L  T E R N S 0 O U T P U T  S P A C E 4 7 3 5 4 7 4  0

C A N C E L L A T I O N S 0
2 7 5

U R .  O F  E X P P . 3 0 ? 6 Q
R E C O R D S  W k I T T E N i n ,  R E M I T T E R 3 * • ' 0 6
M U L T I P L I C A T I O N r. 2 3 0 0 U 1 R J U C T .  R E G . 3 « 7 5 0

S Y M B O L S 1 = 1 /  z /  K •

I N D I C E S M U *
1
i -s H U 3 Z / A  =  Z  /  0 _  -f

C * Z /  L = Z / K A  =  Z ,  L I = 2 /  L 2 3  2  /  L  3  =  7  ,

L 4  = Z t L 5  = I t L  6  3  Z  / L 7  = I t  L O = Z /  L ° 3  Z  / 1 . 1 0 = Z /  R O 3 Z »  S I = Z ,

A A * i t O R  3 Z t C C * Z / A  A 1 =  Z *  A A  2  3  Z  / A  A  3  3 2 /  A 1 =  7  /  A 2 = 7 /  4 3 = 7 ,

A 4  3 Z t 0 1 s I t 0 2  =  2 / 0  3 * 2 /  0 4 = 2 /  J / 0  0 1 =  2  /  B  H 2  ~ 1  / « B 3 * Z ,

F U N C T I O N S D f E P F *  1  / G 3 1  /  0 1 / 0  5 3  I  /  G  6  =  C  t  0 ? .  U G  =  C /  U n  0 / i ) D  =  U ,  O R .

D T / D S * U / D X t  O K t D P / D F  =  U /  G U I / r .  m  . G U ' l  /  O N / " 0 /  P I ,

EX PR • P . R /  L A G .

C E N T R O  D I  C A L C O L O  D E L L ’ U N I V E R S I T A  D I  T R I E S T E



RUNNING TIME (SEC) 371.B3 USE D " AX I MUM
TERMS IN NUTPUT 41570
GENERATED TERMS 4 5?>:i IH'U JT 3^ ACC 41« <301)0
EQUAL TERMS u UUTPl.IT SPACE 712? 7176
CANCELLATIONS u UR. m: EXPR. 30 240
RECORDS WRITTEN 3 3 3 ID. REGISTER 3 5 00
MULTIPLICATIONS 230UP- FUMCT. REG. 39 750

RUNNING TINE (SEC) 301.33 USED MAXIMUM
TERMS IN OUTPUT 4 570
GENERATED TERMS 41570 INPUT SPACE 410 3000
EQUAL TERNS 0 UUTPUT SPACE 712? 7126
CANCELLATIONS u NR. UF EXPR. 30 2 60
RECURDS WRITTEN 30 0 ID. REGISTER 3 600
MULTIPLICATIONS <1300 0 I riJMCT. REG. 39 7 4 0

RUNNING TINE (SIC) 3W7.B4 U S E D MAXIMUM
TERMS IN OUTPUT AS 70
GENERATED TERMS 415 70 INPUT SPACE 41? 2 000
EQUAL TERNS 0 UUTPUT SPACE 7126 712 4
CANCELLATIONS 0 UR. UF EXPR. 30 260
RECORDS WRITTEN 404 ID. REGISTER n 5 NO
MULTIPLICATIONS 230 OBI FUMCT. REG. 39 750

RUNNING TIME (SEC) 406.BO USED MAXIMUM
TERMS IM OUTPUT 4570
GENERATED TERMS 4570 INPUT SPACE 419 2 00 0
EQUAL TERMS tj UUTPUT SPACF 712 5 7 3 2f(
CANCELLATIONS 0 NR. OF EXPR. 30 2 6 0
RE CURDS WRITTEN 450 ID. REGISTER 3 500
MULTIPLICATIONS 23BOO 1 FUMCT. REG. 39 7 6 N

RUNNING TIME (SEC) 410.52 USED MAXI MUM
TERMS IN OUTPUT 4370 i
GENERATED TERMS 4 570 INPUT SPACE 419 2 000
EQUAL TERMS 0 U Utl’UT SPACE 3 Z ? 1 712 4
CANCELLATIONS 0 NR. OF EXPR. 30 2 60
RECORDS WRITTEN 471 ID. REGISTER 3 500
MULTIPLICATIONS 2300PI FUNCT* REG. 39 760

DELETE R/RR
"BEGIN

SYMBOLS 1=1/ Z/ K.

INDICES JUI = Z/ MU = 2/ A = Z/ B= 2/ C = Z, L=Z/ KA = Z / L1=2/ L7 3 Z/ 13 = 7/
L 4 = 2/ L5=Z/ L6 = Z/. L7= Z/ LB = Z/ L9 = Z/ LI 03 Z/ R 0 32/ SI=Z/
AA = 2/ B B 3 Z / C C = Z / A AI = Z / i\A2=Z/ AA3 3 Z/ Ai=Z/ A2 = Z/ A 3 = 7.
AW> 01=2/ D2»2/ D3=Z/ B 43 Z/ J/  001 = 2/ B B 2 3 Z / P B 3 3 Z .

FUNCTIONS D/ EPF3!/  G=I/ 01/ 05=1/ Ol- = C/ 07/ UG3C/ "00/ 00 = 11/ OB/
DT/ Ds =U/ d:c/ dK/ DR/ UF = U; GTi/ GM, GU1/ Oil/ p0/ PI/  n

EXPR. . 1/ RR/ LAG.

RUNNING TING (SEC) 411,60 USED maximum
TERMS IN OUTPUT 
GENERATED TEP.MS

0
o INPUT SPACE 175 3 000

EQUAL TERMS u OUTPUT SPACE 0 4 74 0
CANCELLATIONS 0 NR, UF EXPR, 19 2 6 U

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S 1 T A  DI  T R I E S T E



RECORDS
M U L T I P t

r» r* t k i

W R I T T U I
[ C A T I O N S

4ti j .  I D . '  R E G I S T E R  1 S C O
0 R ) M C T .  I I E O .  0 7 5 0

2 H

■ ruir\.r.

C E N T R O  DI  C A L C O L O  D E L L ’ U N 1 V E R S I T A  DI  T R I E S T E



ar-GiM <’♦ 13,36 s u c u n o i

HAULS LAC ' Z f ' S
C0 MMIJH V I / V 2 / V3 , VA/ V3 , V6 / V7 / V« z V « / V 1G z V1 1 z V1 2 , V 1 1 *

VIA/  V I 1' /  V1 o /  V17  /  V1 y / V1 9 / V ,3 0 / V 2 1 / 7 2 2 /  V 2 3 .• V 2 4 /  V C P T A
S Z/KK
V 0 1 /  01! /  0 3 /  04  
* F IX

SYMBOLS 1 = 1 /  Z/  Kz r.i<«

IN DIC tfS MU = Zz N 1,1 - I t  & * Z f  B = Z/  C = Zz l. = Z/ KA=Zz t l = Z /  L2 = Zz L3=Z» 
L4 = Z/  L5*Zz  L6=7.z L7 = Z/  L« = Zz L9»Zz L1 0 * Z/  PO = Z» S I  = Zz 
«'.A= Zz DD = Zz CC=Z/  A A1 = Z /  AA2=Z/  AA3=Zz A1=Z/  A2 = 7z A3 = Z,  
A4 = Zz D1 = Z /  0 2 = 2 /  03  = Z/  04  = 2 /  ,1/ HIU=Zz 0 0 2 = 7 /  0 0 3 = 7 .

VECTORS 6 1 /  6 2 /  0 3 /  6 4 .

FUMCTIUUS Dz Ct>F=Iz G= Iz Cl'/  03=  Iz G6 = C/  0 7 /  »I0 = C/ 'V'C,  Of' = | l ,  n a , 
0 1 /  DS = Uz HX/ DK/ 16’/  DF=0,  Gi l l /  GO/ GUI /  GU,  PO,  P I ,  P2 .

EXPR. = 0z  = 0 /  LAG/ V I /  V2 /  V3 /  V4/  VS/  V6,  V7z V ° /  V 9 ,  V1U,  V l l ,  
V I 2 /  V I 3 /  VIA/  V I S /  7 1 6 /  7 1 7 /  71 Sz Vl<>, 7 2 0 /  V21z  7 2 2 z  
V23z V2A,  VLR74,

B E G 1 M A 1 3 • 4 7  S E C O H O S

............................. ................. .... _  ,  m & C *
C E N T R O  DI  C A L C O L O  D E L L ’ U N 1 V E R S I T A  DI  T R I E S T E



BEGIN 4 1 3 . 4 7  s e c nuns

M P.
C WORKS LUJT Ti l l  4~GP \ VITUH VERTEX 
Z L A (J = L A G

L 2 I D , K * * (  J + ) = K K * * ( - J )
L :• I D ,  KK =0

MPRINT LAG 
*NLXT

SYMBOLS 1 = 1, Z, K, r.K.
INDICES li'I = Z, ISU =z, A =I f 0= z, c=I f L=Z, 1

L4 = Z, L5 =z, L6s Zt p V -V. 1 I f LG =Z, LW
A A = ", L’.B =•>l. ? CC* z, A A1~ z, A A2 = Z,
A4 = Z, 31 =I f 02= z, D3 =z, 04 =Z, J,

VECTORS 01, Q2, 03, 04•
FUNCTIONS D, E PF=I, 0 =I, GI, G?“I, GO= C, G

OT, Ds=u, DX, DK, or, DP= >J, GM1,

EXPR. =0, =0, LAG, VI, V2, V 3, V4, V3,
VI Zt V13, VI.4 , VII', V10/ ?, VI

L3 = z ,

!iO = r ,  11ocif  
1, GUI* GO,

DD=U,  r>af 
PO, PI, p?.

V<J» V'JLO, V l b

V2 3 , V 2 4 ,  weRT4.

RUNNING TXML (SEC) 2 9 . o y o S L MA XI MUM
TERMS If! OUTPUT 3 o 7 5
GENERATED TLRMS 3 6 7 ? INPUT SPACE 2 5R 2 0 0 0
EQUAL TERMS 0 OUTPUT SPACE 4 7 3 7 4 74 0
CANCELLATIONS 0 MR. OP EXPR. 2 6 2 6 0
RECURDS WRITTEN 6 3 2 I D.  REGISTER 6 5 0 y
MULTIPLICATIONS 2 3 6 0 0 r-UNCT. REG. ID 7 5 0

RUNNING TINi: (SEC) 4 0 . 2 2 USED MAXIMUM
TERMS III OUTPUT 3 6 7 5
GENERATED TERMS 3 6 7 5 INPUT SPACE 2 5 R 2.00 0
EQUAL TERMS 0 OUTPUT SPACE 7 1 2 1 7 1 2 6
CANCELLATIONS 0 IIP. UP EXPP. 26 2 6 0
RECORDS WRITTEN 6 7 9 I D .  REGISTER 6 5 DO
MULTIPLICATIONS 2 3 6 0 0 EUMCT. REG. ID 75 0

RUNNING TINE (SEC) 56 . 9 4 USE d MAXIMUM
TERMS IN OUTPUT 3 6 7 5
GENERATED TLUMS 3 6 7 5 INPUT SPACE 2 5 P 2 00 0
EQUAL TERMS 0 OUT PI IT SPACE 7 1 2 3 7 .1 2 6
CANCELLATIONS 0 NR.  UP EX'Nl . 2 6 2 6 0
RECORDS WRITTEN 7 1 ° I D .  REGISTER 6 5 0 0
MULTIPLICATIONS 2 3 6 0 0 rUUGT.  REG. IP 7'' 0

RUNNING TII1L (SEC) 6 0 . 0 7 USED MAXIMUM
TERMS IN OUTPUT 3 6 7 3
GENERATED T I M S 3 6 7 3 I ! P U T  SPACE 2 5P 2 POO
EQUAL TERMS 0 i.’UTMIT SPACE 7 1 2 1 ? .1 2 6
CANCELLATIONS y IIP.  UP LXPU, 26 2 6 0
RECORDS WRITTEN 7 4 6 I D .  REGISTER 6 5 0 0
MULTIPLICATIONS 256UU rt lNCT.  PEG* IP 75  0

RUNNING TINE (SEC) 7 2 . 2 7 USED MAXIMUM

C E N T R O  DI  C A L C O L O  D E L L '  U N I V E R S 1 T A  DI  T R I E S T E



TERMS IN OUTPUT 3673
GENERATED TERMS 3 6 7*5 INPUT SPACE 25B 2000
EQUAL TERMS 0 OUTPUT SPACE 3303 7126
CANCELLATIONS 0 NR. UF EXPR. 26 260
RECORDS WRITTEN 768 ID. REGISTER 6 500
MULTIPLICATIONS 25600 FUMCT• REG. 16 750

M R
Z- VIs LAG

L 2 ID,ADlSQ,P0(Ll+/L2+)*P0(L3+,L4+)*P0(L5+,L6+)*P2(L7+, L8+/L9+/L10+
D<Ll/Al)*D(L2/Bl)*0<L3/A2)*D(L4/l)2)*0(L5,A3)*D<L6/83)* 
D(L7/A4)*D(L0,B4)*Q4(L9)*Q4( LIU)

L 3 ID/ADISO,P1(L1+/L2+,L3+)*P1(L4+,L5+,16+)*P0(L7+,L3+)*P0 (IQ+/L30*
D(L1/A1)*D(L2/B1)*Q1(L3)*D(L4, A2)*0(L5, 8 2 ) *Q2( L6)* 
D(L7,A3)*D(LO,83)*D(L9,A4)*D{L10,B4)

NPRINT VI 
*MEXT

SYMBOLS l 1 = 1 , Z> K/ KK.

INDICES MU= Z / NU = Z, A=Z, B«Z, C=Z, L = Z, KA = Z, Ll-Z, L2 = Z, L3 = Z,
L4 = Z, L5=Z, L6=Z, L7 = Z, L8=Z, L9 = Z, L1U=Z, RU=Z, SI=Z,
AA = Z, BB = Z, CC=Z, AA1=Z/ AA2=Z, AA3»Z, A1«Z, A2 = Z, A3«Z, 
A4 = Z, B l = Zz B 2 = Z / 1-3*7/ B4 = Z, J/ BB1=Z, B«2*Z, BB3=Z.

VECTORS Qi/ 02/ 03/ 04.

FUNCTIONS 0/ EPF=I, G = I ,  GI/ G5=I, G6=C, G7/ UG=C, UBG, OP«U, DR/
DT/ DS = U, DX/ DK/ DP/ D F = U , 0111/ GM/ GUI/ GU/ PO/ PI/ P2.

EXPR. =0/ =0/ LAG/ VI/ 72/ 73/ V4, 75/ 76/ V7/ V8, V9/ V10/ ' ' 11/
VI2/ VI3/ VI4/ 713/ VI6/ 717/  -718/ 719/ V20/ V2I / V 22,
V23/ V24, VGRT4.

RUNNING TIME (SEC) 101 .62 USED MAXIMUM
TERMS IN OUTPUT 189 6
GENERATED TERMS 3675 INPUT SPACE 333 2 000
EQUAL TERMS 1559 OUTPUT SPACE '♦ 737 4740
CAMCELLATIOHS 220 MR. UF EXPR. 22 260
RECORDS WRITTEN 798 ID. REGISTER 39 500
MULTIPLICATIONS 18 376 FUNCT. REG. 31 750

SYMBOLS 1=1/ Z/ K/ KK.

INDICES MIJ = Z/ NU=Z, A=Z, B = Z, C«Z, L=Z/ KA = Z/ Ll = Z/ L2 = Z/ L3 = Z>-
L4 = Z, L5=Z, L6=Z, L7=Z/ LO = Z, L9=Z/ L1G=Z/ RO=Z, SI*Z, 
AA-Z/ BB=Z/ CC=Z, AA1=Z, AA2=Z/ AA3=Z, A1=Z, A2=Z, A3 = Z,

*' A4 = Z, B1 = Z, B2 = Z/ B3 = Z/ B4=Z, J/ BB1=Z, 9D2*Z, BB3 = Z.

VECTORS 01/ 02/ 03/ 04,

FUNCTIONS D/ EPF*I, G=I, G I ,  G5=I/ G6 = C, G7, UG=C, UBG/ OD = U/ DB,
CT, DS=U, DX/ -'DK/ DP/ DF = U, GM1/ GM/ GUI/ GU/ PO/ Pl> P2.

EXPR. =0/ =0/ LAG/ VI/ V2/ V3, V4, V5/ V6/ V7/ VB, ''9/ V10/ Vll/
712/ V13/ 714/ VI5/ V16/ VI7/ V10/ V19z V20/ V21/ V22/
V23> V24/ VGRT4.

RUNNING TIME (SEC) 103 .93 USED MAXIMUM
TERMS IN OUTPUT e40
fGE ME RATED TERMS 3675 INPUT SPACE 333 2000
EQUAL TERMS 2356 OUTPUT SPACE 4690 7126
CANCELLATIONS 479 tIR. UF EXPR. 22 260

RECORDS WRITTEN 009 ID.' REGISTER 39 500inn i»

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S 1 T A  DI  T R I E S T E



RECORDS WRITTEN 
MULTIP LICATIOHS

l r

L 3

0V 9 
IP 37 6

ID ,  REGISTER 3 U Sort
FUMCT • Ri:6 , 31 ? K0

I! R
Z  7 2 = 1 6 6
I D  /  A D  I S  I ) /  R O  ( L 1 + , l  2 +  ) * P  D ( L 3 b  1 4 0  *  P O  ( L 5 +  ,  L  A  +  ) * 55 2 ( L  7  + » I. P +  * t Q +  ,  I. i

D ( L  1  / A1)  * D  ( L  2 / B1 )  ;' > ( l 3  / A  2  ) * 0 (L  4 ,  6 2 ) * I) ( 1.5 , A 4  ) * n ( L  6 , 'Ut ) * 
0 ( L 7 / A 3 ) * 0 ( U > , P 3 )  ( L I D  )

:  L b  A D  I S I  ] /  P 1  ( L  i  +  ,  L  2  +  ,  L  3 +  ) *  P i  ( L  4 +  ,  L  Li + , 1 . 6  +  ) *  0 0  ( L  7  + ,  l. P f ) *  P o  ( L  + $ I. I '
D ( L I / A l l  *( ( L 2 /  I ' l  ) * 0 1  < L 3 ) * n (  L b  A3. ) * D ( L 5 ,  B ? )  * Q 2 (  L 6 )  *
D ( L  7  ,  A 4 ) * D  ( L  V,  U 7  ) *  f) ( L  0 ,  A  3 ) *  6  ( l  1  ( > ,  n 3 ) 

t i P R S M T  7 2  
»>=M S; XT

SYMBOLS 1 * 1 /  Z/ l b  I'.K.

IMPI CDS 111.' - Z y  MU = Z y A = Z / V, ~ l. • C = 7 ,  L = Z y  Y, A = Z * 1. I = Z / l. ?. = 7 / l.2’ = Z f
LA — '? /  15  = Z  / L 6 = 2b L7 = Z/  L 3 = Z  y L9 = Z, LI 6 = Z y  p.r = 1 , SI =7 ,
A A= 7 /  LU\ = l . CL = 2 / A A1" I t  A A 2 = Z ,  AA3= Z/ AI= Z /  A'J s Z / A 3 * 7 ,
A A— *7~ Ln/  Dl  = DC = 7 / 10  = 7 /  V A = .7 / J /  DBl - 1  y no 2 = Z/ 0 0 3 = 7 .

VECTORS U1 0 2 /  0 3 / 04 .

FIIMCTIUM5 Lb E PF = I / G = 1 /  6 1 , 0 5 = 1 /  0 6 =C / G7,  0 6 = 0 / U» 0 / on = u ,  on .
DT / DS = 0 / DX ,  UK/ Dlb DI: = U,  0 Ml /  0 M, GUI / 6 0 , PO, P I , P2.

EXPR. = 0 f = 0 /  LA 6 / VI ,  V2/  V 3 /  V6, V5,  0 6 / V7 / V»/  V9 , V 1 0 , u l l .
VI ?./ V i  3 / VI A, V I 5 /  VI 0 /  VI 7 / v i n #  v 1 9 / V 2 0 / V21 / v ? ? ,
Mp 3 / V 2 4 , Vi'.*RT A .

RUMMIMG TIME ( J  UC) 132 .6' ) 031 :0 M A X [ M11M
TERMS 10 OUTPUT (<r , 6
GEME RATED TERM•R £ u75 IMPOT S'V.C L 3 3 3 ■* n 0
EQUAL TERMS T5 39 OUTPUT SPACE A 7 3 7 A 76 9
CANC ELL AT ID! IS 22 0 MR. [JF LXPIb 2 3 76 0
RECORDS WRITTE 0 t, 3 6 ID .  1 EOT STD' 30 56 6
MU LTIP L I CATl UR S'J if 370 FUMCT. R L 0 . 31 7 5 :.)

SYMBOLS 1  = 1 / Z y  1C/  1 .I'..

i mdi c  ns no = z , MU = Z / A = Z ,  1■ = Z ,  C = I t  L = Z / K A = 7 ,  Ll=7. /  L P = 7 /  L 3 = 7 ,
L 4 = Z , L 3 = Z / L 0 = Z y L7 = ib LR=Z/ 1 9 = 7 ,  L10«Z/  RO=Z / s r = 7 /
A A = Z / 0 L> = Z  t CC = Z / A A 1 = 7 / A A 2  = Z / A A .3 = 7 /  A!  = 7 /  A? = 7 / A 3 = Z
A 4 = 7 / 3 1  = 7 / 3 2  = 7 / B 3 = 7 / P 4 = 7 /  J /  0 0 1  = 7 /  n o ? = Z / *0 0 ? = Z .

VECTORS R l /  0 2 /  0 3 / 0 4 .

FUNCTIONS D / CPI- = I , c = i ,  G i /  or = I / 0 0  == C,  0 7 / OG=C/ 113 G /  ”»D =U, 0 ” ,
L)T, OS = l b DX, Dl b  Dlb D b = U / Oil 1 /  01 1/ GUI /  61! ,  P 0 / P I / P 1 ,

EXPR. = 0  / = 0 /  LAG* V i ,  V 2 / '•3/ V<t,« V5 /  V<5 /  v y , \! n ,  V 6 , VI 6 , '■'11/
V i  2 / V i  3 / V i 4 /  V 1 1 /  Vl o * 7 1 7 ,  ” 1 6 , v 1 ' ) , V2 0 ,  V 2 1 , V ? ? ,
V 2 3 /  V 2 4 /  VGKT4*

RUHMIMG TIME (SEC) 1 3 3 . 4 1 USE D M A XI v M 3
TERMS IM UUTPLIT U 4 0
GEME DATED TERMS 3 0 7 5 1! O'My SPACE 3 3 3 2 0 90
EQUAL TERMS 2 3 5 6 OUTPUT SPACE 4 6 9 v 7.1 7 0
CAMCELLATI QMS 4 7 9 IUU UF EXPP. 3 7 ?60
RECORDS HRITTtl l 0 4 7 ID .  RECISTEP 3 9 50 0
MULTIPLICATIONS 1 6 3 7 6 FUMCT. REG. 31 7 60

H R

1

C E N T R O  DI  C A L C O L O  D E L L ’ U N I V E R S 1 T A  DI  T R I E S T E



2 V3 = LAG -
L 2 ID, ADISU, PCML1+/L2+ )*PQ(L3+/L4+)*P0(L5+,L6+)*P2(L7+/LB+, L9+/L10+)

D ( LI/ A! ) *D (12, |51) >H) ( L3, A3 ) *D (L4 ,03 )*D(L5, A2 >*D (L6, 02 ) *
D( L7, A4)*r»(LG, H4)*li4( L9) *04( LID)

L 3 ID/ A O l ' j U t  PI ( L 1 + t  L 2 + / L 3 + )*P1< L4+/L S+/L ft + ) *P0 ( L 7 +, I. 8+ > *P0 U. 9+ , L 10 + )
D ( L I / A 1 ) *D ( L 2 /1 : 1 )  *Q 1 ( L 3 ) *D ( L 4 /  A3 ) *0  ( L 5 /  3 3 ) *Q3 ( L 6) *
D( L7, A2 )*D ( LC/ B2 ) *0( L9, A4) *D (L10/ 7 4 )

IJPRINT V3
* MG XT

S Y M B O L S 1  = 1 / Z /  K ,  t • K.

I N D I C E S ru=z, N U  =  Z , A = Z  /  !.• = Z ,  C  = Z / L = Z ,  V A  = Z /  L i  =  Z /  L 2 =  Z /  L 3  =  Z ,
1 4 = 2 / L 5 = Z  / L6 = Z  * L 7 = Z /  L R = Z /  L O  = Z /  L 1 0 = Z *  P . U = Z ,  S I  =  Z ,
AA=Z/ B D = Z , C C = Z , AA1 = Z, AA2=Z, A A 3 = Z/  A1 = Z /  A2 = 7 /  A3 = Z/
A 4 3 Z  / 0 1  = 2 / D 2  = Z  / [ ; 3 =  Z /  0 4 = 7 ,  J /  U B 1 = Z ,  '3 ! ’• 2  =  Z » 003= Z  .

VECTORS 0 1 /  0 2 /  0 3 /  0 4 .

FUNCTIONS P, G PF = I / 0 = 1/ (,1/ GO 
DT, D S = U, DX, UK/ UP/

Xz Gf> = C/ G7, U G = C / 0 3 0 ,  DD-U, DR,
DR = M/  OiU/  0 M/  GUI,  01.1/ PO/ P I /  PR.

EXPR = 0 /  =0 /  LAO/ V I /  7 2 /  7 3 /  " 4 /  VS/ 7 6 /  ^ 7 /  W /  V0 / 7 1 0 /  ' ' 1 1 /  
7 1 2 /  7 1 3 /  7 1 4 /  71! - /*  7 i ( , /  ' / 1 7 /  7 1 0 /  V 1 9 ,  V2U/ V 2 1 /  V 2 2 ,
V2 3 /  7 2 4 /  VERT*.

RUNNING THU: (SEC) 1 6 4 . 4 9
TERMS IN OUTPUT ir.<>6
GEMLRATED TERMS 3 6 7 5
EQUAL TERMS ISSO
CAM CELL AT IDIIS 2 2 0
RECORDS VJRITTCM 0 7 4
MULTIPLICATIONS 1 0 3 7 6

INPUT SPACE 
OUTPUT SPACE 
UK. ur  EXPR.  
ID. REOISTLP 
F'JMCT. PEG.

lIS En MAXIMUM

333 2 oo n
4 7 3 ? A 7 AO

•7 Lf. ■ 260
3° 5 i.) o
31 7 H f)

SYMBOLS 1 = 1 /  Z/ K/ KK.

I N D I C E S (1U = Z/ HU = Z, A = Z/ 0 
L 4 = Z /  L!.»= X /  L6 = Z/  
AA = Z/ 00 = 7./ CC = Z/
A4 = Z/  01  = 7 /  07  = Z/

- 2 ,  0 2 ,  L - Z ,  K / . . 2 ,  l l . Z .  . G : 1 ' . ! - ’; , ’ 
L7=Z,  LR- Z/  L'T=Z, L l o - Z ,  iv, ^ : , V : , ! 7 
A»M = Z, A A 2 - 2 .  A A 3 . 2 ,  / .1*Z>
G 3 = 7 /  3 4 = 7 /  0.* Li 01 = Z / 3H2*Z'  n '-‘ *

V E C T O R S 9 1 / 0 2 /  0 3 /  0 4 ,

F U N C T I O N S l)/ E P r  = I ,  G = I /  0 1 /  
D T /  DS = U/  DX/ D K /

r 6 - r »  G 7 ,  110 = 0 /  0 3 0 /  n n =7 /0 ~ - - - f  06 - G /  7 p().  P i ,  p-3
DP,  D P = 1J,  0M1/ GM/ G U I /  GO/ P')* •

E X P R . = 0 /  =0/  LAG. 7 1 /  7 2 /  7 3 /  7 4 /  7 ? /  7 6 ,  7 7 /  ^ /  ’ n ,  y 2 2 , 
7 1 2 /  7 1 3 /  7 1 4 /  7 1 5 /  7 1 6 /  ' ' 1 7 /  v l e -» ' 1 9 ^
7 2 3 /  7 2 4 /  VGF.T4.

RUNNING TIME ( S E C )  1 6 0 . 0 5
U S E D  M A X I M U M

TERMS III OUTPUT 
GENERATED TERMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MULTIPLICATIONS

0 4 0  
367? 
2356 

4 7 0
or ?

10 3 7 6

INPUT SPACE 
OUTPUT 3PAC
UR. ur EXPP.
ID. tV/iSTL
PUNCT. R E G .

3 33 
4 690 

24 
3°  
31

2000 
~1 >*>

? 60 
S 0 4 
7 6 0

L 2 .D, AD ISO/ R 0 ( L 1 + / L 2 + ) + p i i ( L 3 - + /  - *+ ) - o L̂  
D ( L i ,  4 1  ) * 0  ( L 2 , H I ) * 1)  ( 1 2  / A4 ) * 0  « / U4>
IX L7,  A3)  *D ( 1.0/ 03 ) *03 (1.° 111 v ’

I6+)*P2(L7 + , lr+ , l9+/1 |n +) 
5 f A 2 )* D (  1-6/ 32 ) +

s r. t I'll_fi 1 I 1 1-

C E N T R O  D I C A L C O L O  D E L L ’ U N 1 V
E R S I T A  DI  T R I E S T E



L 3 ID, ADISIVPKLI+j L 
[)( LI, Al) *L>< L2/D1
D ( L7, AH ) 1|:L> ( LB, fJ2 

MPR HIT V4 
*MLXT

2+,L'3 + )*P1(L4+,L5 + ,L6+)*PO(L7 + ,L8 + )*pom q + , n
) * Ml ( L 3 ) *() ( L 4, A4 ) * D ( L D, B 4) + 0 A( L6 ) *
) * U (  L 9 ,  A 3 ) * C ' ( L I 0 # B 3 )

o2?0
SYMBDLS 

INDICCS

VECTORS

FUNCTIONS

EXP R *

iS5I,

:iu=z, M U = Z , A = Z, !’. - I ?  C=Z,  L = I f
L'> = Z, L5 = Z, L 0* = Z , L?=Z,  L«=Z, L'i
Aa = z , u n = z , c AA2 = ?. t
AG = z , D1=Z, D2=Z, 0 3 = 7 /  34=7, •J t

C - I t  L =  Z ,  V J \ - l f  L ' i = Z ,  L 2  =  7 »  1 3 * 2 ,  
I t  L «  =  Z ,  L ’W ,  L 1  <■> =  Z ,  D O « Z ,  S 1 * Z ,  
- I t  A  A  2  = Z  ,  A  A  3 = 7  ,  A  1 = 2 ,  A2=7,  A 3 = 7 ,  
I t  B4=7, j ,  PB1 = Z, B02=7» !H)3 = Z.

O
I t  02, 03, Q4.

D, cpp=l,
*'T, DS = U,

C- I t  G i t  G l : 
D X t  DK, DP/

~ 0  , = 0  /  L A  G  t  V I ,  V  2 1 V 
V l 2 ,  V I 3 ,  V I 4 ,  V I S ,  V I  
' * • —  V 2 4 ,  V E P . T 4 .

RUNNING TIME (c 
TERMS IM UUTPUt 
GE ME RATED TIRm<: 
EQUAL TERMS 
CAMCEL LATIN! !$

SYMBOLS

INDICES

VECTORS

FUNCTIONS

a 3,

EC)

I t  G ( . * C ,  G 7 ,  U O  = C ,  U B G ,  D D  = U ,  D o ,  
l>l' = t!, GM1, C M ,  G U I ,  GO, ° 0 t  PI,

3t  V  4 ,  V P ,  V  6 ,  V  7 ,  V H ,  V  9 ,  V10, V f , ,  
6 ,  V 1 7 r V i O ,  V I « ,  V 2 0 ,  V 2 1 ,  V 8 ? ,

l no, 40 
10‘>6 
367:> III PUT SPAC

USE 0 maximum

i; r, t j U'JTr' LIT SPACE 4 73 7 474  0
2 2 0 IIP . U F •:'<PP . ♦1 C c_ -J 2 00

:n V I 2 ID . f.e GIST1 P 30 Soo
IS 1 fi 3 7 (j PUMC •y R L G. 31 7 4 0

l a  ;i t  i t K, 1: i i .

fills= i t IIU - I t A  = Z ,  I*s 7 -U } C = Z, L = I t  KA = Z, IIc~l—» ,  L2 *Z, L 3 = 7 ,
E A a Z , L5 * l t L ( '  - I t L7 =- - I t  L I? = Z , L V - I t L10 = Z , r u « Z, S I « Z ,
AA»- - i t MB - I t C C = Z  t A A1L = 7 ,  A A T gI t  A A 3 = Z , A 1 = Z,  A2=Z,  A3=Z,
A4 =- - i t B1 = Z, U2 = Z, 1)3 =- L t  B4 =Z / J ,  OB 1 = Z, BB 2 - 7  r R B3 = 7..

01 j» 0 2 , 0 3 , 0 4 .

0, CPI , G*- I t  GI , (;r = : ,  go— n ~~ w, G 7 , UG =C, UBG, DO=H, PR,
Lit, DS = U,  DX, DK, D r ,  OF =U, PM1, CM, GUI,  GU, " 0 ,  P I ,  * 2

EXPR. =o, =0, LAG, VI, V2, V3, V4, V5, V 6 t  V7, VO, V'U V1V, v
VI2, VI3,  VI4, VIP, '/ 1o, V1 7 ,  VIP, V19, V20, V21, V22,
V 2 3 , V24, VEP.T4 •

RUNNING TIIIC ( 5rr ) 190.03 USED MAXIMUM
TERMS IM Ui.lTPfJT V  4 U
GENERATED TERMS 3G?n INPUT SPACE 333 2030
EQUAL TERMS 2 3 Go OUTPUT SPACE 4 6°D 7126
CANCELLATIONS 470 ll'l. OF ZXPR. 25 26 0
RECORDS WRITTEN op 3 10, REGISTER 30 40{)
MULTIPLICATIONS 10376 RIMCT. REG. 31 7Sn

H R
Z  V 5 = L A G

L 2 ID, ADISU, P0(L1+,L2+)*P0(L3+,L4+)*PO(L5+,L6+)*P2(L7+,Ltf+, L^U LI'
D ( 1 1 ,  A1)*D (L2, B 1 ) *0 (13 , A3 ) *D ( L4, B3 ) *1) ( L 5, A4 ) *0 ( LA, 84 ) *
D ( L7 , A 2 ) ’ >=0 ( L 0 ,  B 2  ) * 0 2  ( L 9  ) + 0 2  ( L I 0  >

L 3 ID,ADIS0,P1(L1+,L2+,L3+)*P1(L4+,L5+,L6+)*P0(L7+,LB+)*P0(L9+, t.l'
D(Ll,/»l>*lKL2,tU>*Ql<L3)*D(L4,A3)*D<L5,B3)*Q3<L6>*
D  ( L7, A 4  )*D ( LP, B 4 ) *D( L9, A2) *0 (LID, B 2  )

MPRIMT V5

iillllf IWII |_______________________ —----ikJ.I C.V-T.

C E N T R O  DI  C A L C O L O  D E L L ’ U N I V E R S I T A  D I  T R I E S T E



*NEXT

SYMBOLS 1=1/ I t  K> KK.

INDICES MU*Z/ NU*Z/ A=Z, B= Z/ C= Z/ L
L4 3Z/ L5SZ/ L63Z/ L73 Z/ L 6 3 Z
AA3Zz BB3 Zz CC=Z/ A A1 = 7/ A A 2
A4 = Z/ B1SZ/ B 2 3 Z / B3 =Z/ DA = 7

VECTORS Olz 02/  03/ Q4 .

FUNCTIONS Dz EPF3 ! /  G=1/  GI/ GI - 1 / 66 = '
DT/ DS = U/ DX/ DK./ DP/ DF =U/

EXPR. =0/  “0 /  LAG/ V I /  V V 3 / VA/
VI2/ VI3/  VIA# V1&7*V 1 6 / V17

2 f t

V23/ V2A/ VLT.TA.

RUNNING TII'X (SEC) 22G.AU
TERMS IN OUTPUT 1CW 6
GENERATED TERMS 3 (>?!'-
EQUAL TERMS LI'S 9
CANCELLATIONS 22u
RECORDS WRITTEN 9 SO
MULTIPLICATIONS 1B376

USED MAXIMUM

INPUT SPACE 333 200Q
OUTPUT SPACE A737 A 7 A 0
IIP. OF EXPR. 2 6 260
IP.  REGISTER 3 9 55 0 0
FEVICT. REG. 31 7 50

SYMBOLS 1=1# Z/ K/ KK,

INDICES I1U = Z# MU-Z/ A = Z# U = Z/ C = Zz L = Z/ KA = Z/ L1 = Z/ L2 = Z/ L3 = Z#
L4 = Z/ L 3 = Z /  L 6 3 Z / L73Z/ L8 = Z/ L9 = Z/ 110 -Z /  RO*Z/ SI=Z» 
AA3Z /  BB3Z/ CC=Z/ A A13 Z /  AA2=Z/ = A1=Z# 42=Z/ A3=Z»
A43Z/ D1=Z/ *B23Z/ B3 = Z/ B4=Z/ J/  BH1-Z# BB2=7/ BP3=Z«

VECTORS 0 1 /  02/  03 /  0 4 .

FUNCTIONS U/ EPF3 1/ < - • /  C l /  03=1 /  G6-C/ G7/ »»G»C/ U 3 G / OD-U/ D",
DT/ DS =U/ OX/ OK/ I'.,’/  f)F = U/ Gfll,  GM/ GUI/ GU/ PPz nl /  'V,

EXPR. =0/ 30 /  LAG/ 71/ 72/ V3/ VA/ V5/ V6/ V7/ V8/ V9/ Vio,  v i l
VI2/ V I3/  VIA/ VI 5/ V16/ VI7 /  V1G/ Vl<}/ 720 /  V21 , V22,
V23 / V2A/ VERTA.

RUNNING TINE (5CC> 2 3 0 . 7 9 USED MAXIMUM
TERMS IN OUTPUT GAO
generated terms 3 67 1> INPUT SPACE 333 2 000
EQUAL TERMS 23 So OUTPUT SPACE 4690 7126
CANCELLATIONS A79 MR. UF EXPR. 26 260
RECORDS WRITTEN 961 ID. REGISTER 39 500
MULTIPLICATIONS 1037o RJMCT. REG. 31 750

N R
Z V6-LAG

L 2 JD/ADI$0/P0(L1+/L2+)'*'PU(L3 + /L4+)*P0<L5 + /L6+>*P?. (L7 + /LIU,  (.9 +
D ( LI/ A i ) *D ( L 2/  B1> « n ( 13 / A4) *D( LA/B4) * D{ L 5 / A 3 > *0 ( L6/V3 ) *
D( L7z A2) * 0 ( LG/ P2 ) * 0 2 ( L 9 ) *Q2( L10)

L 3 ID/ADISU/Pl(Ll+/L?.+ /L3+)*Pl(LA+/L5 + /LA+)*l>0(L7+#L3+)*P0(Lo +
D ( l l /A l ) * D ( L 2 /B l ) * Q l ( t 3 ) * D ( L 4 / A 4 ) * D ( L 5 / R 4 ) * Q 4 < L 6 ) *
I)( L7/A3) *D(L0/ B3 )*• D( L9/ A2 ) *0 ( L10/»2 )

MPRINT 76 
*NEXT

SYMBOLS 1 - 1 /  Z/ Kz KK.

/ LI 0+ ) = 

• L 10 + ) =

C E NT RO DI C A L C OL O D E L L ’ U N 1 V E R S I T A  DI T RI E S T E



INDICES

VECTORS

FUNCTIONS

I1U»Z/ I1U = Z/ 
L4 = Z/ L5 - I t  
AA=Z/ BB = Z/ 
AASZ/ 81=Z/

A«Zi U-Zi C=Z/ L-Z, KA = Z, L1=Z, L2 = Z/ L3 = Z/ 
16= Z ,  1 7 = Z >  LO-Z/ L9=Z/ L10-Z,  RO-Z, S l aZ/ 
CC=Z/ AA1=Z/ AA2= Z/ AA3=Z/ A1=Z/ A2=Z/ A3a Z' 
B2=Z/ B3 = Z# 8A = Z/ J /  BB1=Z/ BB2*Z/ BB3SZ.

Ql ,  Q2/ Q3/ QA.

D ,  EPF-I /  0=1/  G I# 0 ? = I /  G6-C/ 07/  UG = C» UBG, OD = U/ 0 *  ’  
DT» DS=U/ DX/ DK, DP/ DF=U, GUI/ GH* GUI/ GU/ P0 ,  PI* v c '

EXPR. «o,  =0/  LAG/ VI/ V2, V3/ VA, V5/ V6/ V7/ VP/ V9, ViO/ VH
VI2/ V1 3 /  VIA/ VI?/  V16/ V17/ V10/ V l o ,  V20/ '<21/ V22/
V23/  V2A/ VERTA.

RUNNING TIME (SEC) 2 GO.31
TERMS IN UUTPUT 189 6
GENERATED TERMS 367?
EQUAL TERMS 15? 9
CANCELLATIONS 220
RECORDS WRITTEN oori
MULTIPLICATIONS 18 376

USED MAXIMUM

INPUT SPACE 333 2090
OUTPUT SPACE A737 A 7 AO
NR. OF EXPR. 27 260
ID.  REGISTER 3f) A 00
FUNCT. REG. 31 750

SYMBOLS 1=1/  Z/ K/ KK.

INDICES I1U-Z/ NU = Z/ A = Z/ B = Z/ C = Z/ L = Z/ KA-Z, L l -Z,  L2 = Z/ L3 3Z/
L4 = Z/ LD=Z/ L6-Z/ L7 = Z/ LO-Z, L9=>7/ L10-Z, P.n-Z, SI-Z*
A A * Z/  BB = Z ,  CC=Z, AA1= Z/  A A 2 - Z ,  AA3«Z/  A 1» Z ,  A2 = 7 ,  A 3 * Z /  
A A® Z/ B1 = Z/  1(2 = 2 /  33 = Z/  BA = Z/ J/  E(B1 = Z/ Bf)2»Z/  »B3 = Z.

VECTORS Ql/  02/  0 3 /  QA.

FUNCTIONS P, EPF-I ,  0=1/  01/  01=1 /  G6 = C, 07 /  UG-C, UOG, 00 = 1.1, 03/
P T /  OS = U/  DX/ m './ DP/  [>F =1 • /  GM1 /  CM/ G U I ,  GU/ * 0/  P i ,  p 2*

EXPR. - 0 / =0/  LAG/ VI/  V2/ V3/ VA/ V?/ V6/ V7/ VO/ V9, VI0 /  VI)
VI2/ V13 / VIA/ VI?/ V16/ V17/ V18/ M l ” , V20/ V21 , V??/
V23/ V2A/ 7CRTA.

RUNNING TIME (SEC) 2 6 2 . 6 0 USED MAXIMUM
TERMS IN OUTPUT 8 AO
GENERATED TLP.MS 367? INPUT SPACE 333 2000
EQUAL TERMS 23? 6 OUTPUT SPACE Ab^O 7126
CANCELLATIONS 479 IIP. OF EXPR. 27 260
RECORDS WRITTEN ooo i n .  REGISTER 3n 500
MULTIPLICATIONS 10376 FUNCT. REG. 31 750

M R
Z V7= LAO

L 2 

L 3

ID/ ADI$U/ PD ( LI+/  L 2 *) *Pu ( L3 +/ LA + > *P0 ( L5 + /  L6+ ) *R2 ( L7 + / L + / L<> »/ L10 + ) = 
D ( LI/ A2 )*P ( L2,D2 ) *D (1.3/ A1) *0 ( L A/ B1 )*P ( 1*5 / A3 ) *0 ( L6/ 9 3 ) *
D( L7/AA) *D( LO,DA) *QA ( L9) * 0 4 ( LI 0)

ID /A DI SU/ P l ( L l+ /L 2+ / L3 +)* P l (L 4+ / L5 + / L6+ )* P0( L7+ /L8 +)* P0 (L 94 , L1 9+) =  
D( L i / A 2 ) * 0 ( L2/D2) “ 0 2 ( L 3 )*D( L 4 / A1) *D(L5/B1 ) * 0 1 ( L6)*
D( L7 /A3)* P ( LO, B3) *P(LV, A4- ) *0 ( LIU/ ? A)

IIPRIMT V7 
*IIEXT

SYMBOLS 1=1/ Z/ K/ KK.

INDICES MU = Z/ 
L4 = Z/

MU= Z/ A=Z, B-Z, C = Z, L-Z, K.A = Z/ L1 = Z/ L2 = Z/ L3 = Z/ 
L5=Z/ L6=Z/  L7=Z/ L8=Z/ L9=Z/ L10=Z/ RO=Z» SI*Z,

AA=Z, BB=Z/ CC=Z, AA1=Z/ AA2=Z, AA3=Z/ Al=Z/ A2=Z/ A3=Z/ 
A4 = Z, B1 = Z, 02=2/  L<3=Z, BA = Z, J ,  OBI = Z, 882=Z, . BD3 = Z.

VECTORS_________ Ql/  02 /  03/  QA.

C E NT R O D I C A L C OL O D E L L ’ U N I V E R S I l A  DI T R I E S T E



VECTOR S

FUNCTIONS

Ql ,  Q2# Q3# 

n .  £ P F = I ,  G = I ,  C l ,
ii rt = r .  t i n g .  nn>

L: X P R • = 0 ;  * 0 /  LAG, V I ,  V 2 ,  V 3 ,  
V I 2 ,  V1 3 /  V I A ,  Vl !>,  V 1 6 ,  
V 2 3 ,  V 2 4 ,  VGRT4.

V4 ,V17,
V5 ,  V6» V7 ,  VO, V9 ,  

V 1 0 ,  V I v ,  V 2 0 ,  V? . l ,
V 1 0 ,  V l l ,  

V 2 2 ,

RUNNING TINE ( S C O 2 ?  1 . 7  !'•
TERNS III OUTPUT 1 0 9  (i
GENERATED TLRMS 3 6 7 ?
EQUAL TLRMS 1 !.■ L> 9
CANCCLLATIUNS 2 2 G
RECORDS WRITTEN 1 0 2 o
MULTIPLICATIONS ID 3 7 6

I'M PUT SPACE 
ft 11 TP UT SPACE 
, IP « (J P EXPR.;i>, REGISTER 
j-1JfIC T. REG.

USED MAXIMUM

3 3 ? 2 0 0 0
A 73 7 A7A0

2P 2 6 0
3 9 6 0 0
31 7 5 0

J o /

SYMBOLS

I N D I C E S

VECTORS

FUNCTIONS

EXPR.

'I, Z, I'.K •
■ij-Z,  !!U = Z ,  A = Z,  0 - I t  C = Z,  L - Z ,  = . h 1 J Zj , r> n ? r =4.Z, L W ,  L6-Z, L7*Z, LO-Z/>9»Z, L10-Z, RC-Z, SI-7..
kA = Z ,  130= Z ,  CC = 7 ,  A A i = Z /  AA2 = i. / A A 3 - Z ,  Ax-7; ,  . Z ,  A.. Z.
k/t =Z,  B1 = Z ,  0 2 = Z ,  | ; 3 = Z.,  B4 = Z ,  J ,  LiRx = Z ,  - ' O x - Z ,  . 3 - - .

II,  02 ,  03 ,  0 4 .  

i, EPF3 !# 0=1,  01 ,  G1 = I j G6 = C,  0 7 ,  *ir, = C,  UBG, f i n -U ,  03

= o ,  = 0 ,  LAG, V I ,  V 2 ,  V 3 ,  V 4 ,  
V I 2 ,  V I 3 ,  V I A ,  V 1 0 ,  V I 6 ,  V 1 7 ,

V!>, V6» V7 
V 1 9 ,  V I ? ,

V 2 3 ,  V 2 4 ,  VGRT4.

VO, VQ, V 1 0 ,  V l l ,  
V 2 0 ,  V 2 I , V 2 2 ,

RUNNING T i l  IE ( SL C)  
TEP.I1S IM OUTPUT 
GE ME PA TCI) TLRMS 
EQUAL TERMS 
CANCELLATIONS 
RECORDS WRITTEN 
MIJLTIP L I  CATIONS

2 9 3 . 0 0  C AO 
3070 23!>0 

A 79  
1 0 3 7  i(U?6

USED MAXIMUM

l IIPUT SPACE 33 3 2000
OUTPUT SPACE 4 6 9 0 7126
HR.  UF EXPR. -> oC. 260
rr>, REG I  STEP 39 *500
f u m c t . r l g . 31 750

L

L

ii i:
Z VO=LAG 
I D ,  Al»IS 0 ,  PO ( L 1 + ,  L 

D ( L l , . i u  ) *U ( L 2 ,  B2
2+ )*IH'(L3 + ,LA+)*Pu(L5+,L0+)*PZ(L7 + » LB + ,L? + ,L10 + 1
) * U ( L 3 ,  A1 > * 9 ( L 4 , 1 )  * D ( 1 5 ,  A 4 ) * n ( L 6 ,  P 4 ) *

f) ( L 7 ,  AS ) *1' ( LG,  P 3 ) * 0 3  ( L 9 )  * 0 3  ( LI  0 )
I D ,  A M I S H , P I ( L 1 + , L  2 + , L 3 + ) * P l ( L A  + , L L  + , L A + ) * R 0 ( L 7 + , L 3 + ) > *  « 0 ( Lq + . .

0  ( L I ,  A2 ) * - ’ ( L 2 ,  P2 ) * 0 3 (  L 3 ) *U ( L A,  A 1 ) * P(  t ,  R 1 ) * 0 1  ( LA) ♦
0 ( L 7 ,  A A ) * 0  ( U*,  PA I 9 ( L<*,  A3 ) *!'  ( U 0 , ? 3 )

1!PR HIT 
*IIL XT

VO

SYMBOLS 1=1,  Z, K,  i1. K»

INDICES MU=Z, UU=Z, 
LA= Z, 15 = Z, 
AA=Z, BD = Z, 
AA=Z, 3 1 »Z,

A = Z,
L 0 = Z ,
cc  = z ,
32 =Z,

D = Z, C = Z ,  L = Z, KA=l ,  L1= Z, L2=7» L3 = Z,  
L? = Z, LO = Z, L9 = Z, LI 0=7,  PO=Z, SI = Z,
AA1 = 7,  A A = 7 ,  AA3 = 7,  AI=Z, A2«Z, A 3 = 7 ,  
13 = 7 ,  04 = Z, J ,  0 B1 = Z ,  002=7,  333=7.

VECTORS 01 ,  02 ,  03, 94 .

FUNCTIONS I’, LPF = I ,  C= 1, 01 , 0?« I ,  Gi=C, G7» * * < • = C, U3G, np*U, i n ,

r>r. ; n  = n .  n v ... hr .  i n ' .__UPa'i ' .  i v n .  (;!■'. r .ni ,  fi l l .__n g ,  in . o ?

C E N T R O  DI  C A L C O L O  D E L L ’ U N 1 V E R S I T A  DI  T R I E S T E



e x p r

DT, DS = tJ/ DX, UK, L>[>, UF = U, GUI, GM, GUI/ r’U, p0 ,  P I /  ° 2 .

= 0# =0,  LAG, VI,  VC/ M3, V4, M5t M b t  V7, VP.* V10 /  V l l ,

VC3/ VC4/ VERT4.

RUNNING TINE (SVC) 3 2 3 . un USED MAXIMUM
TERMS III UUTPUT 10 DO
GENERATED tlrms 3071- INPUT SPACE 333 200 0
EQUAL TERMS 15PV NUTPUT SPACE 4737 4740
CANCELLAT1 UN S ecu HR. 'JR EXPO. 20 260
RE:.CURDS ORITTEN 11)64 i n .  f'.KnisTrr* V? r0D
MULTIPLICATIONS 1D370 FUNCT. REG. 31 750

SYMBOLS 1=1/  Z, K/ KK.

INDICES MU=Z, l!U=Z / A = Z / It = Z / 0 = Z/ L = Z/ KA = Z/ 11=7/  L2 = Z.» L 3 = 7,
L4 = Z, L?= Z, L6=Z, L7=Z/ L« = Z/ LO=Z/ M 0=7/  RU= 7/ EI = 7 •
AA = Z/ BB =1 ,  CC = 7 , A A1 = Z /  AA2=Z, AA3 =Z, A i  = Z / A ,? = 7 * A 3 = 7.
AA* Z/ B1 =Z, U2 =Z/ D3 = 7./ 04= Z/ J,  1) B1 = Z/ BRE=7 / B13 3 = 7 .

VECTURS 01 /  UE, (.|3, 04 .

FUNCTIONS 0/  E PP = I , 0 * 1 /  01 / 01=1 /  0 0= C / 07/  U 0 =C/ Uf5G, 11 N = U/  P ° ,
OT/ DS = 0/ DM/ |>K/ DN, DF=N/  GMl /  G M.t 0 1)1/ GU/ ••Or !,1/  <•:

EXPR. =0/ =0/ LAG/ VI, VC/ V3/ V4/ V N/ Vo ,  V7 /  VN/ VO/ V10, V
V12/ V13/ V14/  VI !’/  V io ,  717/  VIU/ VIP / ' /CO, v ? l ,  V2 2.*
VC3/ V24, VLUT4.

RUNNING TINE (SEC) 32D»19 USED MAX[MUM
TERMS IN OUTPUT 0 6 0
GENERATED TERMS 367ii INPUT SPACE 333 2000
EQUAL TERMS e  3 ? 6 UUTPUT SPACE 4 AO u 712 6
CANCELLATIONS 47P !!o , -JF EXPR. CO 2 6 0
RECORDS WRITTEN 107!’ IN. REGISTER 4i,)0
MULTIPLICATIONS lOJ^A RJMCT.  PEG. 31 75 0

L C

L -■

SYMBOLS
INDICES

VECTORS

FUNCTIONS

E*PR.

!! R
1 V9=LA,;’ . r.A , a + ,i lOt)
I D /  ADIS U* P 0 (  L 1 + / L 2 + )  *Tu ( L 3 + /  L4 + ) +P0  < Lf> + ,  L 6 + )  *»»2 ( L7+ . !.• + » L 

D ( LI  /  A3 ) *n  ( L C/  V ) )  *1' t L3 /  A l ) * 0 (1.6,  N2 ) * D C Lr> , A 2 ) + n (L 6 ,  n 2 ) * 
D < L 7 , A 4 m ' ( L i ; , 0 4 ) * Q 4 < L ' > ) * Q 4 ( L H > )  , , , . n 4 , Lj p + )

1 0 ,  AD I S , 3/ P I C L l + / L C - ' ' / l - 3 + ) * l , l ( L ^ + / l D + / l . 6 + ) ^ P f ) ( L 7  + * L ,n ) * ' " M1- 
D ( L l / a j ) « D ( U ; , : ' . 3 ) !!* D 3 < L 3 ) « ' ) ( L A » . M ) ’r D < L 5 / ? t l ) +D l ( L 6 > *
D ( L 7 /  AC) "I* ( U  ,  2 ) * D ( I 0  ,  A6 ) *  Q ( t. j. i . ,  n 4 }

UPRItlT V9 
*N£XT

1 = 1 /  Z ,  K/ KK.
I!M=Z/ NU=Z,  A=Z,  B = Z ,  C=lr L = Z .  i'A = 1, L l = 7 ,  LC = 7 /  L3 = 7 /
L 4 * Z ,  LS - It  LO = Z ,  L7 = 7 /  L n * Z ,  LO = Z,  L 1 0  = 7 ,  » □ » ? /  S I « Z »
AA- Z,  B B = Z /  CC = Z/  A A 1 = Z /  AA 2 = Z ,  AA3=Z,  A1=Z/  A ,? = <-/ A3*Z»
A 4 « Z ,  B1 = 7. / !SE=Z, BS=Z/  B 4 = Z ,  J , ‘ P.R1 = 7 ,  « B 2«7*  Bn 3 = 7 .

0 1 /  DC/ 0 3 /  0 4 .

D/ l:PF = I / 0 = 1/ 01 /  (-!' = ! /  OA=C/ 07,  MG-C, »BG, ,19 = IJ-’ D'' ’
0 1 / o $ * u ,  o x ,  Di . / i v ’ / d f * u ,  G o i /  o m ,  c o l /  o u /  n n '  ’ ■*

“U,
VI?.,

■ 0 /  LAO/ V I /  VC/ V3 /  VA, Vi>, V6r  V7 /  V« ,  'r \\ 'n '\\  Vl1 
V1 3 /  VI A/  VIL' J V I A /  V 1 7 ,  VID* V I P /  VCD* »

VC 3 /  7 2 4 /  VERT4.

C E N T R O  DI  C A L C O L O  D E L L ’ U N I V E R S I T Y  DI  T R I E S T E



V 2 3/  7 2 4 /  VL'RT4

R U N N I N G  T I M E  ( S E C )  
T E R M S  I N  ’O U T P U T

3 . 4 4 . 4 7
1 6 9 6

U S E D M A X I M U M

G E N E R A T E D  T E R M S 3 6 7 0 I N P U T  S P A C E 3 3 3 2 0 0 0
E Q U A L  T E R M S 1 3  0 ° O U T P U T  S n A C E 4 7 3  7 4 7 4 0
c a n c e l l a t i o n s 2 2 0 U R .  O F  E X R R . 3 0 2 4 0
R E  C O R F ’ S W H I T T E N 1 1 0  2 I D .  R E G I S T E R .39 P O O
M U L T I P L I C A T I O N S I E  3 7 0 F U M C T .  R E G . 3 1 7  5 0

J - O J

S Y M B O L S

I N D I C E S

V E C T O R S

1 = 1/

Li t ! U = Z / A =  Zt 3 = 2 /  0 = 7 . /  L  = Z /  K A = 7 / L 1 = Z /  L 2 = 7 / L 3= Z /
Zi L 5 - Z , L G = Z /  L 7 = Z /  L M = Z /  L ° = Z / L 1 0  = Z * p n » 7 / S I = Z /
l / B B  = Z  / 0 0 = 7 /  / , A l = Z ,  A A 2 = 2 /  A A 3 = 1 / A 1 = Z  / A 2 = 7 .  A 3  = Z »
Zt D 1  = Z / 0 2 = Z  / !_’ 3 = Z / B 4  =2 / J  / P B 1 = 7 /  B ‘i 2 = Z / P.p, 3= 7 .

0 1 /  0 2 /  0 3 /  0 4 .

F U N C T I O N S 0 / C P F  = I  / G =  1 / G I / O E = 1 / G 6 = C /  O' ,7/  U G = C / 11n g / or?
D T / D 5 = U / D X / o r . / D P / D F  ’= U> G D I , G M . G U I z GI . !/ P n

E X  P R . =0 / = 0 /  L A G .  V 1 /  V 2  / 7 3 / 7 4 / VS-/ 7  6 / V 7 / V O ?  \ / u .
V I  2 / V I 3 / 7 1 4 / V I S / V 1 6 / 7 1 7 / v  i t .'•/ V I T >, 7 2  0 ? V 2 L

- f'lj

V 1 0  ■ Vlli

7 2 3 /  7 2 4 .  ’ ' E R T 4 ,

R U N N I N G  T I M E  ( S I C )  
T E R M S  I I I  O U T P U T  
G E N E R A T E D  T E R M S  
E Q U A L  T E R N S  
C A N C E L L A T I O N S  
R E C O R D S  W R I T T E N  
M U L T I P L I C A T I O N S

3 r> 0 . 4 7
3 4 0  

3676 
2 3 S o

4 7  °  
1 1 1 3

1 3  3 7 0

I N P U T  S P A C E  
O U T P U T  S P A C E  
IIP. OF EX Pi’ . 
ID. REGISTER 
R J M C T .  R E G .

USED
? T 3  

4 6 f Hi  
30 
3D

*a v rn.iM

2 000 
7 1 2  0 

200 
DOO 
7DD

11 R
Z  7 1 0 = L A O
I D  / A O  1 3 0 /  P o  { L 1 + /  L 2  + ) ■‘M ' O  ( L 3 + / L 4 + ) * r>0 ( L 5 + / L 4  + ) * ’1 2 ( L 7 + » l " + ?  L °  + / L 1 0 + )  

D { L I  / C)4 ) * N  ( 1 . 2  / 1*4 ) * 0  ( L 3 / A 1 ) * U ( L  4 /  H 1  ) * 0  ( L 5 / A 2 ) * 0  ( L O  / D ? ) *
D < L 7 / A 3  ) *L> ( 1 . 0 /  1*3 ) * 0 3  ( L  •») * 0 3  ( L I U )

I  [)/ A D  1 3(1/ R i  ( L  1 +  r L  2 +  / L 3+ ) * P 1  ( L  4 +  / L  5 +  / 1  0 +  ) + »0 ( 1 . 7 +  / L 3 +  ) + P O  U .  0 + / L 1 0  + )  
D (  L 1 / A 4  ) * n ( L 2 / R . 4  ) * Q 4 <  L 3  > * D (  L 4 /  A 1  ) + 0 < L ! 5/ 0 1 )  * 0 1  ( L 0 ) *
P  ( L 7 j > A 2  ) * D  ( 1 . 0  / P. 2 ) 0  (1.  ■' / A 3)  * n  ( l  1 0  / n 3  ) 

t I P R I I I T  V I o  
* N E X T

SYMBOLS 1=1/ I t  K/

I N D I C E S MU  = Z / U U  = Z / A =  Zt t t = Z ,  c  =
L  4  = Z  / L  S = Z .« L  o  = L i L 7  = 7 /
A A  = 7. / B B  = ?./ C O  7 . * A  A 1  = 7  /
A 4 = 2 / B 1  = Z  / i -  y t D 3 = Z • 1 5 4 = 1 /  . } /  0 1 ) 1 = 7 /  3 0 2  = 7 /  B B 3 = 7 •

V E C T O R S

F U N C T I O N S

0 1 /  Cl2 /  0 3 /  0 4 .

0 / E r,r  = I /  c = l /  0 1 / 00=1/ G( .  = C /  0 7 .  ■ I r; = c / I M i G » n n  = U /  P** /
D T  / DS  = 0 /  D. X/ D R /  D P /  D F  = N .  O l i i /  G M /  G U I /  G U ,  p n ,  ^ 1 ,  * >?.

M A X I M U M

E X  P R . = 0 i = 0 / L  A 6 / V I .
V I ?.* V I  3 / V I 4 /  '
V 2 3 i V  2 4 / V E R T  4

R U N N I N G T I N E ( S E C ) 3 G G .  G O
T E R M S  I t 1 0 U 7 P N T 1 0  D O

C E N T R O  D 1 C A L C O L O  D E L L ’ U N I V E R S 1 T A  DI  T R I E S T E



G E N E R A T E D  T E R M J 3 0 7 ;; I N P U T S P A C E 3 3 3 2 0 0 0
E Q U A L  T E R M S •j • t; o ' III  T R O T S p AC E A 7 3 7 A 7 A 0
C A N C E L L A T I O N S 2d0 M P .  O F E X  P R  • 3 1 2 6 0
R F C H R D S  W R I T T E N 1 1  A O i n .  r e G I S T E R . 3 9 F O G
M U L T I P L I C A T I O N IS 1 0  3 7 6 F U M C T . R E G . 3 1 7 5 0

S Y M B O L S 1  = 1 / Z /  K / K K .

I N D I C E S ! ! U= Z / 1 1 0 = Z  / A  = Z /  t< = 7 , c = Z  / L  =

K*IIM

L I = Z / L •»K,IICM L  3 = 7  /
L A  = Z / L 5  = Z /  L 6 = 2 / L 7  = I t L ' i = Z , L«;1 = Z /  1 . 1 0  = Z / P O - I t 5 1  = 7 .
A A = Z , B B = 7 /  CC = 7 / A  A 1 = 7. r A 2 = Zt A A 3 = Z / a 1 = It A 2 = Z / A 3 = Z  ,
A A = Zt 3 1  = Z /  D 2 11 r̂i *• D 3 = 7. j» U A = I , J  / 3151 = It BU 2.-7. / HP 3 = Z  •

V E C T O R S 0 1 / 0 2 / 0 3 /  O A ■

F U N C T I O N S 0 / E P F  = I  / 0 = 1 / 0 1  j> O N t= T ,  g o  = c / 0 7 ,  n o = C . 0 3 0 / D!.) = n ,  n o .
N T / D S = M/ D X , D K , D R / l) F  = 0 / 0! )  I ,  G O , 0 0 1 0 0 / P M , r > l ,  R 2 .

E X P R . = U , = 0 / L A  0 *  V i t  \Jilt V 3 / V A , V S /  V 6 , V 7 , V O / V O , V I 0 / V l l
V 1 2 / V 1 3 /  V I A /  V l & j . V I  bt  V I 7 /  V I M ,  M l') , V 2  0 ,  V P i , . 5 01 ? ,
V  2 3 / V  2‘t t  V  E  N T  A .

R U N N I N G  T I N E  ( S E C ) ^ p_ 7  r, I I M ' D  f ! A Y I  MM’ 1
T E R M S  I N  O U T P U T 0 A 0
G E N E R A T E D  T E R M S 3 6 7 1? I N P U T  S P A C E 3 3 3 20-3 0
e q u a l  T E R N S 2 3 0 0 O U T P U T  S P A C E 7 1 2  6
C A N C E L L A T I O N S A I I P .  U P  E X P R . 3 1 2  6 0
R E C O R D S  W R I T T E N i i r * i I D .  R I O  I  S T E P 3<> 5 0 0
M U L T I P L I C A T I O N S 1 0  3 7 0 F U I I C T .  P E G . 3 1 7  5 0

N P.
Z  V l l = L A O

3 o c/

+ ) ( L 7 + /  L O  + ,  L 0 + ,  L I 0 + 1
\ t )*0 ( 1.6, t<A ) *

L  3

I D /  A D I S U / P 0 ( L 1 + / L 2 + )  * P 0 ( L 3 + /  L  A + ) * ' ’ 0 ( L  5 + / L 
D (  L I / A 3  > * D  ( L ? / ! 1. . ) ) - ^ ' !  |. 3 , a 1 ) * D  ( L A ,  N I  ) * n  ( L 5  
D ( L 7 , A 2  ) * D  ( L  c / I' c ) * 0 2  ( L  °  ) *  Q 2 ( L  1 0  )

I D #  A D I S  U> P l ( L l + >  L 2 +  . ' L 3 +  ) * P I ( L  A + / L  5 + ♦ L  6 + ) * p D ( L 7 + • L M + ) *  m o ( l o f , L  1 0 + )  
[>( L I / A J )  * D (  L2.t D 3 )  * 0 3  ( 1 . 3  ) *  0 ( L A  * A 1  ) *  I) ( L  5 / H I  ) * 0 1  ( L  6 ) +
D ( L 7 /  A A ) * 0  ( U  / N A ) * 0  ( l ’ >/ A 1 ) * n  ( L  l u  / "  2 )

N P R I O T  V l l  
* N L X T

SYMBOLS

I N D I C E S

1  = 1 / Z /  K /  I ; k .

I ! 1J  = Z  / N U  = Z , A = Z /  B = Z /  C = Z / L  = Z
L A  = Z / L 5  = Z , L  0 = 7. / L  7 = 7. t L. ..1 = 7  /
A A = Z  / B B = Z  / C C = 7. / A A 1 = 7 / A A m = 7
A A = Z  / B 1  = Z  / B 2 = Z  / B 3 = £ / B A  = Z  /

1  = 7 ,

■■7 3 n i . n  = Z .

V E C T O R S  M I /  0 2 /  0 3 /  O A .

F U M C T I U M S  [*/ E  P F  = I  / 0  = 1 /  0 1 ,  ( ; . [ > = : ,  o r , =  C /  0 7 /  ur .  = c ,  
F T ,  D S  =0, L ) Y ,  u p ,  [ i | >,  D F  = " ,  G M 1  / C M ,  0 1.11/

iimg, no=u, o«,
00, 'Ml, r>i, a?,

E X P H . = 0 /  = 0 /  L A G ,  V I /  V 2 ,  V 3 .  V A ,  V 5 ,  V 7 /  V P /  V c» .  V i o ,  V . U
V I ? . /  V 1 1 /  V I A /  V i i ' /  V I 0 / V I 7 /  V I 0 / V I ' - " /  V 2 M/ V 2 1 ,  V ? 2 /  
V 2 3 ,  V ?  A / V ' E N T A .

R U N N I N G  t i m e  ( S E C )  
T E R M S  I N  O U T P U T

A 1  < . .  7  3 
l B 9 u

U S E D ’ M Y I M U ' 1

G E N E R A T E D  T E R M S 3 6 ?  !> I N P U T  S P A C E 3 3 3 2 0 0 0
e q u a l  T E R M S I N  MO O U T P U T  S P A C E A 7  3 7 A 7  A 0
C A N C E L L A T I O N S 2 2 O I I I : .  O P  E X P R . 3 2 2 6 0
R E C O R D S  W R I T T E N 1 1 7 0 I D .  R E G I S T E R 3 o 5 0 0

C E N T R O  DI C A L C O L O  D E L L ’ U N I V E R S I T A  DI T RI E S T E



R E C O R D S  W R I T T c t l 1 1  i’ u I . 2 G I S T L R 3 " v>

m u l t i p l i c a t i o n s 1  Li 3 7 6 F U N C T .  P E G . 3 1 7 5 0

SY11 PULS 1=1# Z# K# KK.

INPICES MU=Z# UU=Z# A= Z# B»Z# C = Z # L = Z# KA = Z # LI = Z# L2=7# L3»Z,  
L4 = Z# L 5 = Z * Lo = Z# L7=Z# Lf’ = Z# L9 = Z# L10=Z# PfW# S W *  
AA*Z# 0 B = 7 1 CC = Z# A A1 = Z # AA2=Z# AA3=Z# A1 = Z> 42 = Z# A3*z,  
A4 =Z# D1 = 7. # LI2 = Z # U3-Z# B W ,  J# D B 1 = Z #  BB2-Z# R»3aZ.

VECTORS 01# 02# G3 # 04.

FUNCTIONS (># L’ P F - I #  0 = 1 # G I #  0 ! = 1# 0 6  = C # C 7 #  U O  = C# U p , G ,  P n - U #  ** * 
D T #  DS *  N # PM# OK# UP# Dl : =V# G M 1 #  O N #  G U I  # O U# i>0 # t’ l #

EX PR. =0# =0# LAG# VI# V2# V3# V4# V5# V6# V7# VP# V9# V 1 0 #  V l i 
V12# V13# V14# VIP# VI6# VI?# VIP# V19# V20# 721# '*'??> 
V2J# V2<t, VL:P.T4.

PUNNING TIS1L (SEC) 4 I P . 9 1 USED MAX L M!|.*1
TERMS Hi OUTPUT 043
GENERATED TERMS 2 675 INPUT SPACE 333 20 an
EQUAL TERMS 231*0 (PJTPI.IT SPACE 4 b l1P 712 A
CANCELLATIONS 4?o NR. UF C X PK • 32 26 n
PE CORPS WRITTEN l i n o IP.  REGISTER 3 o TOO
MULTIPLICATIONS 10376 l-UMCT. PLO. 31 750

II
1

P
VI3 = LAG

L  2 r O » A I > I S U # P O ( L l + # L 2 + ) * P O ( L 3 + # L 4 + ) - * P O ( L 5  + # L 6 + ) * P 2 < L T + , , L , : ,4. > L Q
n(Ll#A«)*D(LL,#P/»)*I)(L3#Al)*l)CL'»»l>l)*0(L,>»A3)<-n(Lh,'x )̂* '
l> ( L 7 # A 2) *n ( LUt nz ) *02 ( L 9 )*OP.U 1 0 )

L  3 I D #  A O  I S O #  P I  ( L  1  + # L  2 + # L 3  +  ) * P  1  ( L 4  + # L  L'-*- # L 6 + ) *  ! , 0 ( l . 7 + > L ' l  + ) * " ( i  ( + > (. i n +  )
D ( L I  # 6 4  ) * L i  ( L 2 # 1 4 )  rt(.)4 ( L  3 ) *  D  ( L 4 #  A l  ) * D < I S  # * 11  ) * 0 1  < 1 6  > *
i> ( L 7  / n 3 ) * P < L C  # P 3 ) * P < L ‘ » A 2 ) * P ( L 1 0  # R ? )

IIPIUHT 712 
*M1XT

S Y M B O L S 1=1# Z# V ,  KK.

INDICES l!U=Z# I1U = Z# A=Z# B=Z# C=Z# L=Z# PA = Z# L.W# L? = Z# L3 = 7# 
L4 = Z# L1>=Z# LA =Z# L7 = Z# LC = Z# L'>=7.# LIO-Z# PM = 7,  SI-Z*
AA = Z# U 0 = 7 # CC = Z# AAl= Z# AA2=Z# AA3=Z# A1=Z# A?=Z# A? = Z» 
A4=Z# 31 = 7# l)2 = Z# D 3 = Z # 04 = Z# J# RfU = Z# HD2= 7.. 0*3*Z.

V E C T O R S ' 1 1 #  0 2 #  0 3 #  0 4 .

FUNCTIONS

E*PR.

UT# DS = U# OX# OK# PS’#

V I 2# V 1 3 #  V I 4# V I P #  V 1 6 # V I 7 #  V I P  > V i « ,  V P O #  V 2 1 #  V 2 ? >

G N # G U I #  DU# 90# ' ’ 1 # ' »2 .

V 6 # V 7 ,  Vf . i ,  V ' J , v i u # V.1 1 »

V 2 3 # V 2 4  # V  0 R T  4 .

R U N N I N G  T I L L '  ( S E C ) 4 4 G  . 0 9 N S L ' t ' M A Y T M " 1'1
T E R M S  I N  O U T P U T 1 0 9 6
G E N E R A T E D  T E R M S 3 6 7 5 I N P U T  3 A C C j  i  3 2 C ; , n
E Q U A L  T E R M S 1 5 5 9 O U T P U T  S P A C E 4 7 3 7 4 7 4 0
C A N C E L L A T I O N S 2 2 0 M R .  U F  E X P R . 3 3 2 6 0
R E C L I R U S  W R I T T E N 1 2 1 6 I P .  I ’. Z G I S T C ' - ' 3 ° 5 0  0
M U L T I P L I C A T I O N S 1 0  3 7 6 F U N C T .  P E G . 3 1 7 ? 0

S Y M B O L S  1 = 1 # Z# K# T . K ,

C E N T R O  DI  C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T E



I M O I C C S M O = Z /  M M = Z /  4 = 7 /  0 = 2 /  C = 7 /  L  = Z /  K A = 7 / L I = 7 /  L 2 = 7 /  L 3 = 7 .
L 4  = Z  / L ! ’ = Z /  L 6 = Z /  L 7  = Z  / L  3 = Z /  L  9 - I t L 1 C  = 7 /  P U = Z /  3 1 = 7 /
A A - I t  B B  = 7 /  C C = .7 /  A A 1 =  . 7/  A A 7 = Z /  A A 3 = Z /  A 1 = 7 / 1 2  = 7 /  A 1 = 7 /
A 4  = 7 /  3 1 = 7 /  0 3  = 7 /  0 3 = 2 /  3 4 = 7 /  3/  H O I = 7 / P li 2 = 7 / R B 3 =  7 .

v e c t o r s 0 1 /  0 2 /  0 3 /  0 4 .

F U N C T I O N S 0 / E P n = ” / c = i /  o i / g s = : ,  o o  = C /  0 7 /  ' fr. = c; • 0  3 0 / n n = t i ,  ; v > ,
O T /  D S  = n ,  l l x / n r . /  v !•/ [ tp = f | ,  r,Hlt  0 0 / 0 0 1 / 0 1 1« " A /  ( , L »  ' V

E X p R , = 0 / = 0 / L A O /  7 1 /  V 2 / v  3 • v  a  / v  s / v  o > V  7 / V •' / V o ,  v i u . *  V i
V I ? . /  V I  1 /  V I A /  V I S /  
V 2 3 /  V 2 ' f / V E I V T A .

V i c , /  V I 7 /  V l ' i , -L *'  / V P ’ i/ v  2: i . ,  v' ? r  /

R U N N I N G  T i m :  ( S I C )  A S o . 2 7 U  E L  D M A X I M U M
T E R M S  1M O U T P U T  0 4 0
G E N E R A T E D  T E R M S 3 o 7 S I M P U T  S P A L L 7 '  >
e o m a l  T E R M S 2 21 S o O U T P U T  S ' * A C E 4 t - a c 7  1 ? 0
C A M C E L L A T I  DM 3 4 7 0 P R .  O F  L' MI’ R . 3 3 2 0 'i
R E C O R D S  w p . i i T E t )  1 2 3 7 I P .  M E O T 3 T U ' i n ‘■"'■Hi
M U I . T I P L I C  M I O M 3 i u r r . ’ o F M M C T .  P E G . 3 1 7 r- n

fl R
Z  V l 3  = L A C

L  2 1 0 /  A "  I S ' } /  1*0 ( l l + r  12*  ) * l ' ( ;  ( L 3 + /  L4+-  > * R 0 ( L  E> <■, L R + ) *  R 2 ( L 1* ,  L  + t l r? + / I. 1 <H- )
D ( L I  / A 2  ) * ! ' > (  L 2 /  i ' l ! ) * n  ( 1.2 ,  ft'-\ ) * 0 ( 1 4 , R 3  ) * n  ( L S » A ! ) * D  ( L 6 . n l  ) *
D ( L7,  A  A ) * D  ( L l  / I ' t ) * 0 4  ( L  "  ) * 0 4  ( L i t ' )

L  3 I D / A D I S  U /  I’ K  L i + /  l. 2 + / L 3 +  ) * P  1  ( L  4 + / L  E + / L . 0 + )  * r - n  ( L ' ^ + ,  l  > » + ) * « ’ (' ( I  n + > 1. 1 •"' + )
0 ( L i / A 3 )  * P  ( 1 . 3 /  03  ) 5<n Z  ( L 3  ) + ' M  L 4  / A 3  ) * P (  l. 0 /  B3 ) * 0 3  ( L A  I *  
l>( l i t  M )  " P (  L G /  r' l  ) - U H  L < > / A 4 )  * M (  L l t ; , R 4  )

f l P R I t I T
- N E X T

V I 3

S Y M B O L S 1 = 1 / 7 /  K /  I , r . .

I N  D I C C  S n v = Z / ; i "  = Z / A = 7  / ■1 = 7 /  0 = 7 /  L = Z / K A  = 7 , L 1 = 7 / L  ? = 7  / L  3 = 7  /
L  A  = Z  / L 0  = 7 / L  0  = Z  / L  7  = Z  / L  'l = Z  / L . " = 7 /  L 1 0 = 7 /  7 = 7 /  3 J >  7 ,
A A = Z  / B D = 7  / C C = 7  / A A 1  = 7 /  A A 2 = 7 / A A 3 = Z / A 1  = Z / A 2 = Z / A 3= 7 ,
A 4  = Z / : n  = Z / 0 3 = 7 / '33 = 7 /  B 4  = “ / J / 3 B 1  = Z /  l. i !)2 = Z »  [1B i = 7 ,

Vf? C T O P .  5 0 1 /  0 2 .  0 3 /  0 4 .

F O O C T I O M S l / E P P  = I  9 0 = 1 / 0 I  / 0 s= 1 / O’ L = c / 0 ? /  o r ; = C/ 1 ) r, c; , o n = 11/ rv,  ,
D T  / D 3  = U / 0 2 / o r . /  o p / D F  = M ,  0 Ml / C r1 / o Rl 1 / o n , i»0 / v i ,  " p .

E X P R . = 0 / = 0 / L A G /  V 1 / »/; : / V 3 /  V 4 z V S • v \ . V ? . V P .  V ) . V I ' ) /  V ' M ,
v 1 2 / V I 3 / V I A / V I S  / V I A /  v i  7 , V 1 0 / V .1 p / V 2 0 .  V 2 ! / V R i .
w 2 3/ V 2 4 / V E R T A •

R O H M  I M G  T I D E  ( CfE C ) ' V 7 , ' . P 6 i n : : ;  i) M A X  r Ml ' 3
T E R M S  I t !  B I T  P U T 1 0 9 6
G E N E R A T E D  T E R M 5 o O . i; 1 M P U T S P AG i • "t | ? Q  V .
E Q U A L  T C P M 3 l * i  r fl . 11 I T 0 O T s " A C E A 7 3  7 4 7 4 .
C A N C E L L A T I O N S - c l* M l ' .  O F X P P. . 3 4 7  6 'i
R E C O R D S  ' . ' P I T T E D 't I D .  R E G 1. I T S  P i i . •■if* I V
M U L T I P L I C A T I O M 1 0  3 ^ O H ' M C T  . R E G . 3 1 7  S O

S Y M B O L S 1  = 1 / l ,  K /  1I K .

I N D I C E S Rt !  = Z /  
L  A = Z  / 
M A s L. t

1 ! U = Z  /
L  t'i ~ L 9
B B = .7 .♦

A = Z ;  n = Z /  0 = 7 /  L  = 7 /  R A  = 7 /  L l = ' /  L ?  = 7 /  L ?  = 7 /  
L 0 = Z /  L 7 = Z /  L O = Z /  L 9 = 7 /  L 1 0 = Z /  R U a Z /  S T  = Z /
C C = 7  / A A 1  = 7  / A A  2 = 7 /  A A 1  = Z / A ' i = Z /  A ?  = 7 .  A ?  = 7

C E N T R O  D 1 C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T E



J/  BBl = 7/ nn2=Z, 0 03 = 7.A W /  3 1  = 7/ 132=7./ 33=7/ R.A=Z/

VECTORS Ql/  02/  03 /  QA.

FUNCTIONS D/ E PE3 1 / 0=1/  01/ 00 = 1/ 0 A = C / 07/  i.)G=C/ i.mG> on =U/ DP,
DTz DS=U/ DM./ DK/ DR/ D[: =11 / GUI/ GM, GUI / GU, PO/ PI/  P2.

L X  P H .  =0/ =0/ LA.0/ 71/  7 2/  73/  VA/ \ " j ,  M b ,  V7/ VP/ M l , M i l ,  VI1/
VI2/ VI3/ VIA/ VIS /  716.- 717 /  710,  V io , 720/  V 21 / V27/
723/  7 2 A/ 7ERT4.

RUtillIIIG TIME (SEC) 4i* i ,  2 2 U S L U MA XI MUM
TERMS IN IJ LIT PUT 040
GENERATED TERMS OoVO INPUT SPACE 1 ".•> 3030
EQUAL TERMS 2 3 Do UUTPl.IT SPACE A b ' 1 0 7 1 7 b
cancellations; A7° IIP. JF L 7.PR • BA ?l,n
RECURDS WRITTEN ' ?(>r' Id.  1;70IS IT ° -,n a :> r i
MULTIPLICATIONS 10 376 PUMCT. REG. 31 70 0

II K
Z V 14 = LAG

L 2 ID/ AO I SUi- PO(LI+/L2+)*Pu(L3+/LA+)* PO ( L5 + ? L 6 + ) * P 2 ( L7 + , U' +/ L 0 + / L10 + ) =
0 ( LI, A 2 ) *1) (1.2 / P 2 ) ■*!'’ ( 1.3 /A4) *0 (LA,R A > =”D ( l .5 » Al ) *l> ( l '>.<*!)*
I) ( L 7 / A 3) > ( 1.1 s / P 3 )* 0 3 ( L r>) * 0 3 ( L1 0)

L 3 10/  ADIS !.)/ Pi(  I.1+/L2+ / L3+ ) = P 1 ( LA + / L !.■■<•/ L'.+ ) •»''()( L7+/ I + } +1>0 ( | o+ , | LO »• ) =
LK LI/ A 2 ) "D ( L 2 / P 2 ) *0 2 ( L 3 )* 0 ( L A/ A A ) * 0 ( L 5 ,  0 A) *0 A ( LA)*
3 ( L7, Ai ) «D( Li! / !' 1) «•«n (L9/A3 ) *1' ( L10 ,  "3 )

IIPP.IMT VIA 
*! IEI XT

SYMBOLS i = i / Z/ K/ KK.

i n d i c e s l’U = 2/ UU = Z/ A= 7/ !) - 2 / C-Z/ L = Z/ !' A = 7 / L1 = Z / L 2 = 2 / 1.3 = 7 /
L A = 2 / L5 = Z/ LL = 7/ L7 = Z/ L! =Z/ L9 = 7/  l i V- = 7 , l'll = 7,  CT- 7/
A A = Z / 3 B = 7 / cr = Z/ A A 1=7./ A A 2 = 7/ A A 3= 7/ A 1 = 7 / A?=Z, A 3 = 7
AA = 2/ 31 = 7/ P 2 = 2/ D 3 = 2/ BA = 2 /  .1/ RP1 = Z/  RR 2= 7/ <3133 = 7 .

VECTORS 01 /  02/  03 /  QA.

FUNCTIONS Uz L’ P F =1 / 0 =1/ 0 . / Of. = 1/ 0 (i = C / 0 7/ Uo = C/ l/M G it r>n =11/ r' r>, /
DT/ DS =u, 07/ DK/ D!’j DF ■= U/ Gl!l, 0. N. GUI / GM,/ PO/ P I /  p ?.

EXPR . =0/ =0/ LAO/ Vi/  7 2 / 73/ VA/ VS’/ V6 / 77/ V P • VO / VI!!/ V 1 1
VI2/ 71 3i 7 i  A / 71! , V’ll.* ' '17 /  Vii' / VI«/ m v .:. V 2 l / V 2 2 /
723/ 72 4 / 7 u R T A •

RUNNING TIIH (SIC)  
TERMS. XM UUTPUT 
GEMCR/.TED TERMS 
EQUAL TERMS 
CAI1CELLATI J;IS 
RECORDS WRITTEN 
MULTIPLICATIQMS

.7
R 9 6
070 INPUT SPACE
0 011 'll.TOUT SnAC

t. 0 MR, 1J | c \ P P.
2 u 2 ID. 1:20 IS TO
Si 70 FER'CT. PEG.

U'J.n MAX I ‘PIM

3 3 3 2990
a 7 3 7 A 7 AG

3 5 ? 0 9
•\ o k 'Vi
31 7 3 0

SYMBOLS 1 = 1/ Z, K/ KK,

i n d i c e s I ! 1 = Z / MU = Z/ A= 7/ 1•• = 7. / C= Z. L= 7/ EA=Z, LI = 7, L2 = 7/  13=7/
L A = Z / L 5 = 7 / L 6 = 2 / L7 = 7 / LO = Z / L W /  1.10 = 7/ p U = 7 / 51=7/
A A = 7/ 1)0 = 7/  CC = 7/ A A1 ” <1/ A A 2 = 2 * A.', 3=7/ 31=2/  A?*Z/ A? = Z/
A A = Z / 1  = 7/  1 '■ 2 = Z / 03=7/ BA =2/ .!/ B B1=Z/ 1)02 = 7/ Pi’.3=7.

VECTORS 01 /  02/  03/  UA.

CENTRO DI CALCOLO D E L L ’ U N I V E R S I T A  DI TRI ESTE



FUNCTIONS I)/ E PF = I /  G c 'l / GI/ 0 5=1/ G6 = C/ G7/ UG = C/ UP.G, nt) = U/ DO,
DT/ DS = U/ DX/ DI'/ D P t DF = U/ GN1/ GM/ GUI/ Gl)/ ? 0 ,  ^1/  P2.

EXPR. =0/ =0/ LAG; VI/ V2/ V3/ V4/ V6/ V6/ V7/ VO/ V9/ V10/ V I ] .  _ _
VIP/ VI 3 /  VIA/ VIE/ Vi<■/ VI7 /  Vil’/ V19,  V20/ V?l /  V22/ O D &
VP 3/  VP A/ VERTa .

RUNNING TII1L (SEC) v i a .Do USE o MAXIMUM
TERMS III OUTPUT 0 AU
GENERATED TERMS Ou':’!:1 INPUT SPACE 7 33 ;>0A0
EQUAL tep.hs 23Ei, 1IUTPUT SPACE AO 9 0 712 6
cancellations 479 IIR. UF EX PR. 3 5 ?60
RECORDS WRITTEN n o  3 ID.  REGISTER 39 son
MULTIPLICATIONS i «•, '> "»/ w» { u FUNCT. PEG. 31 7 50

II R
Z VIE=LAO

L 2 ID/Al'IStJ/ PU (L1 + / L2 + ) + PU( L3 + / L 4 * ) * PO ( L 5 ■*■ / 16 + ) *P 2 ( L 7+ . L U + / l °  + /  L10 + ) =
D(Ll/A3)*r) (LP/P.3)*P( l  3 / AP )*n (L*/n? )*D( Ls , f t i  )*!.KL(,,ni j*
D( L7/AA)*D (LI / l ’A) *04< l .9)*Q4 (L10)

L 3 ID/ADISU/ P I ( L1+ /L2+/L3+) *P1< L4 + /L 5 + . 1.6 + ) + 00 ( L7 + . | .o+)*PO(L9+, |_lo+)  =
D( Li /  A3) ‘Mi (Li /  03 ) *03 < L 3 ) * U ( L A * A 2 ) +P(LE/
D < L7. Ai ) •’••)'( U i. i n )* t i (L‘»/A'O*P<l.l0/".A )

IIPRiMT VIA 
*NEXT

SYHHDLS 1=1/ Z/ K/ r.i/ •

INDICES IIU = Z/ ; i u = Z / A= Z/ L) = Z/ C = Z /  L = Z/ K A = 7 /  L1 = Z/ 1. 2 = 7/  L3 = 7/
L A = Z  / L 5 = 7. / L 6 = 7 / L 7 = Z / LP = Z/ L 9 = Z / L10 = Z • Pl> 7/ SI = 7 .
AA=7/ DD = 7/ C C B  ̂f  t\ *\ 1K Z / AA2 =7/ A A 3 = Z / A 1 = 7 / A3 = 7.. A o= 7
A A - Z / P.1=Z/ [-3=2/ 114 = Z/ J/  031=7/  0>U! = 7/ 0R3 =7.

VECTORS 0 1 / 0 2 / o:5 • 04 .

FUNCTIONS D/ E PE = 1 / (> 1 / 01 /  O' D=l/ G( =C/ G7, U G = C / U GO / 1)9 =V/ DU.
DT / DS =U/ LG'/ UK / IN’/ L) F =s U/ G'1l / GM. GUI / GU/ PD/ ”1/  n2.

EXPR. = 0 / = 0/ 1 /\ G* 71/  72/  V 3/ VA/ VE/ V 6:/ V 7 / VO/ V 9/ VU>/ 'Mi /
V12 / VI 3/ VI A/ V15/ V16/ VI7 / v i s , V 3 ° / V2(.’/ V? l , " 2  2/
VL“3/ V24/ VERTA.

i
RUNNING TIME (SEC) 
TERNS IN OUTPUT

5 4 3 . 3 9
1096

USED MAXIMUM

GENERATED TERMS 3 07 5 INPUT SPACE 3 33 20 0 *1
EQUAL TERNS 15E9 IMJTPUT SPACE A 73 7 A 7 A D
CANCELLATIONS 2 2 0 HR. UF EXPR. 36 260
RECORDS WRITTEN 1330 ID. REGISTER 39 60 3
MULTIPLICATIONS lu37o FUNCT. REG. 31 7 50

SYMBOLS i = i /  ;1/ K/ 1.K.

INDICES l!U= Z/ NU= Z/ A= Z/ 1’=Z/ C== Z/ L =2/ K A = Z/ L1 = Z/ 1.2 =7 / L3 =7/
LA = Z/ L5>a Z t L 6 = 2/ L 7 = Z / L 3 = 2/ L 9 = 7. / L1U=Z/ P U= 1 / SI=Z,
AA = Z/ B El= 7./ CC=Z/ A A1 = Z jr A A 2 =Z> A A 3 =Z, A1 = Z / A 2. = Z, A? = Z
AA = Z/ 01 - Z , 0 2 = Z / 03 = 2/ 0 4=2/ J/  5)31 -  Z / B i) 2 = Z / BB3=Z.

VECTORS 01 /  02 /  Q3z OA.

FUNCTIONS D/ EPF=I/ 0 = 1/ 01 /  GE = I / 06=0 /  07 .  UG=C/ MRG/ 00 = 11/ DO,
LIT/ DS = U/ DX/ OK/ DP/ DF = U/ GUI/ 011/ GUI/ GU/ i>0» PI/  ‘>2.

EX PR = 0/ =0/  LAG/ 71 /  72/  V3/ VA/ VE/ V6» V7/ VO/ V9/ V10/ V l l /

C E NT RO DI C A L C OL O D E L L ’ U N 1 V E R S I T A  DI T R I E S T E



V12* v i n *  v i 4* v i s *  v 16* V17*  V10* V19* V 2 0 * V 21 > V 2 2 ,
V 2 3 / V2 4* VERT4 .

RUNNING TIi lL ( SEC) s A S . 7 1 USED 3 0TERMS III OUTPUT 0 4 0
GENERATED TERMS 3 6 ? ! ' INPUT SPACE 3 3 7 70  00
EQUAL TERMS 23E-U I.UJTI’ UT SPACE 4 6 0  0 7 1 2  A
CMTCELLATIUIIS 470 UR. UP E'O’R. 37 7 70
RECORDS HRITTEU 13A1 i n .  !' EOI STr. P 3 7 1 .O'
MULT IP LICATI  JUS 17371. PUUCT.  REG. 31 7 7 0

1! P.
Z Vl f .= L/U'

L 2 i n *  m i n o *  p( .<(t . i+* 1.;:+ ) ""'C ( L3 +•* L4 + )*PD ( L‘> + , L7+ ) ’»!'?.( L 7 * L D + * | . '') + t L 1 0 + )
0 (  Li . .  \ 4 ) * D  ( L 2 * P a ) *n  a2 ) * m ( l a . i n ) ' fM(L‘. . I l i n i L S <n > *
DC L 7 / A 3 )  ’ 1 > ( I G*D 3 )*Q. J(L6) '< 'Q3(LLD>

L 3 i o * a d : : u * p i u . i  + * 1 2 + * L 3 + ) * P 1 ( L 4 + * 1  .!.•■* , L 0 f ) 1 " M ( L 7 + , L ' M ) * r> 0 ( O + , 1; ) r, f )
J( L i ,  A 4 ) * D  ( L P 4 ) * 0 4  ( L3 M' D(L4* 4 2 ) 7 0( L S .< R2> *0 2(  L M  * 
D( L7 .• Ai  ) * 0  ( LM * R- l ) *• ! ' ( ( . " ,  A ? . ) *n < Ll O *R 3  )

IIPP.IH7 V10
*NL!XT

s y m b o l s :  = i *  Z* K* I'M..

IMOICES IUJ = Z* l!U = It  A = Z* H 
L4 = Z* LD=Z* L 6 = Z *
A A. = Z * 0 B = 7 r C C 3 7. * 
A4 = Z* 3 1 = 7 *  0 2= 7*

= 7* C = 7* L = 7* K A = 7 * 11 = 7 * L7 = 7* 1.3 = 7*
L 7 = 7 * L =7* L'» = Z* L1 0  = Z * P ! i * 7 ,  31 = 7*
A A.1=7.* A A 2=7*  AA3=7* AX = Z* 42 = 7., A3=Z,  
D 3 = 7* 3 4 = 1 *  ■)* B B1 = 7 * P " 2 = 7 *  RB 3 = 7.

v e c t o r s 01 *  02* 03 *  0 4 .

FUNCTIONS D* E P F = I *  G=I*  GI* 
DT* DS = U* DM* DM*

0 1 = I  * G 6 = C * G 7 * U G = C * UBO* !)D = U* D 7 • 
DP* D P = U * ONI* GM* GUI* OH* r . o ,  t ' l *  °,7.

EX PR. =0* =0* LAG* VI* V 
V I 7* VI 1* ' . '14* VIS  
Y23* 7 24 *  \ 'EMT4.

2* V 3* V4* VS* V 6 • V7* Vo* V'->, V l o ,  ' M l ,  
* V l o *  V I 7* VIP* V i o ,  V20*  V ? 2 ,  V 2 7 ,

RUNNING TIME ( SEC) : ; ? 4 . 9 2  
TERMS IN OUTPUT 1 0 rH. 
GENERATED T l P.MS 3 6 7 0  
EQUAL TERMS ISM'n 
CANCELLATIONS ZZv 
RECUROS HR I TTEN 1 3 6 0  
MULTIPLICATIONS 1 0 3 7 6

"SED MAX r '*'!•!

INPUT SPACE 3 3 3  PrviG 
UUTPUT SPACE AIT? 4 74 0 
' I k .  UP I;XPP.. 3 7  2 6 0  
I D .  M l d S T C R  3 °  r 0A 
PUUCT.  REG. 31 7 7 0

SYMBOLS 1=1*  Z* M* I'M.

INDICES MU = Z* IUi = Z ,  A = Z * !'■ 
L4 = Z* L? - I f  L0=2*
A A = Z * 13 B = 7 * CC = Z* 
A4=Z* 3 1 = 7*  ['■ 2 = 7*

= Z • C= Z* L = Z* l;.A = 7* L1 = 7* L2 = 7* L3=7. ,  
L7 = Z* Ln = 7* L'»«Z* L1 0  = Z * RU=7» ST = 7 .
A A1 = 7 * A A .2 = 2* AA3=Z* A1=Z* 42 = 7 .  A? = 7,  
n 3  = Z* B4 = Z* J*  B B i  = 7 * 3 3 2 = 7 ,  BR3 = 7 ,

VECTORS 0 1 *  02* 03*  04 .

FUNCTIONS 0* L P P = I * G= ; *  o : *  
DT* L'S = H* DM* DM.*

o r = 2 *  0 6 = c *  07* un  = c* ' .mo* DD = II* n n ,  
UP* DF = U* ONl* ON, GUI* GO* =0* d *  ’>2.

EX PR. =0* =0* LAG* VI* V 
VI Z*  V I 3* VIA* Vi!- 
V23* V24* VERTA.

2* V3* V4* V!>* V6* V7* Vh ,  Vo* V1.0* V.U., 
* v i (• * v : r *  v i ' 1* v j f5* v z u *  v z i ,  vm? .

RUNNING TIME ( SEC)  ' - 7 7 . 2 0 ' 1S E P *' .AXI,1"M

C E N T R O  D I  C A L C O L O  D E L L ’ U N I V E R S 1 T A  D I  T R I E S T E  ( U S & lf



TERMS IN OUTPUT GAO
GE ME PAT GD TERMS 3 6 7 3 If lPUT SPACE 33 3 3 0 0 0
e q u a l  TERMS 33  30 OUTPUT SPACE 4 0 9 0 7 ] 2 0

2 / €c a n c e l l a t i o n s 4 7 9 IIP.  UF EXPR. 3 7 2 6 0
r e c o r d s  w r i t t e n 1 3 7 9 i n ,  p e l ; i s t e p 3 n *■.•»£!
MIJLTIPLIC ATiaNS 16 3 7 0 I 'UUCT.  REG. 31 7 5 0

u r.
Z 7 1 7 = LAO

L 2 1 0 /  At1 ICO, *'0 ( L I 4-/ 1.3+ ) •*!Pu < L3 + / LA*-) 4 r,0 ( LI + / L6+ ) +P2  ( 1.7 *• / L•' ♦ ,* 1, M ♦ ,  L 1 0 + l =
!) ( L I / A3 ) *h ( L 2 /  1-3 ) -Ui (1.3 /  A4 ) *i '  (1. A / ru. ) » n  ( L r .« a 1) * n  ( 1.6 . n 1 ) +
D ( L7 /  A 2) *9  (1.6/  P 3 ) * 0 2 ( L 9 ) * 0 2 ! L I U )

L 3 I D /  AD IS U/ P I  ( L 1* / L 3 + / L 3 + )  * P 1 < L 4 + /  L ’:■* > l. o + ) " '■’0 ( L 7 + / L ‘)+)  +pm (1. "  + / L.1P+ ) =
U( U / A 3 ) * U ( L L /  D3 ) *03<  L3 )*'.)< L 4 / A 4  >*1) ( 1 3 / ' )4> * 0 4 (  LA >* 
D { L 7 /  A1)»«[»( LI' /  Ml ) *li ( Lr> /  A2 ) *■> ( 1.1 1’ ,  9 2 ) 

l iPRINT V I ?
*UCXT

SYMBOLS 1 = 1 / z ,  r,  i• i:.

INDICES i1U=Z/ l|U = Z/ A= 2/ n = z /  c=Z/ l = Z/ K A = 7 / LI = Z/ 1.2 = 7, 1 .3=7,
L 4 = L / L5 = I / LO=Z/ L7*Z, L" = Z/ L 9 L 1 0  =7/  I-’.II = Z , SI = 7 •
AA-7./ GB = Z* l C = Z/ AA1=Z, a A 2 = 1, AA3= Z, Ai=Z,  A ? = Z , A3 = 7
A4 = Z/ B1 = Z / B2 = Z/ !’• 3 = Z ,  34 = Z/ J/ I) ill = 1 / 337=7,  PH3=Z.

VECTUR3 01, 1)2, 03, 0 4 ,

FUNCTIONS [>/ C P F » X> 0 = 1 ,  01, 0 9 =  1 /  Or. = 0 /  07, " 6  = c ,  Ul»G, MO = iJ, |V' ,
L’Tj* 1)3 = 11/ !<>•/ 1)1'./ DP/ nr = H/ 0111/ 0’<, ''1.1.1/ on, "0, PI,

EXPk .  = 0 / = 0 /  LAG, 7 1 /  V’ 3 / 7 3 /  7 4 /  VS,  7 6 ,  7 7 / 7 » , 7 '■>, v i o ,  v r i
V 1 2 / V 1 3 /  7 1 4 /  V I S *  '.’ 1 i.i /  7 1 7 /  7 1 P , 7 1  u , 7 7 0 ,  7 31 / 9 2 ? .
’.’2 3 / 7 2 4 /  V CI T 4 .

RUNNING TIilL <3(_C) 6 0 i.i, P 0 MRU* uAX.r M"' i
TEP.MS III III.IT PUT 1 G n (,
GEMtRATED TERMS 3(>7S INPUT SPACE 3 33 ?0v)9
EQUAL TERMS 1 9  f- 9 OUTPUT SPACF 4 7 3 4 7 ^ 9
CANCELLATIONS 22 U ! |R.  UF t: X P R • 3 P 7 0 0
RECORDS WRITTEN 1 4 0 0 I I ' .  REGISTER ?/} c n i
MULTIPLICATIONS 10 3 7 6 EUUCT.  RI G. 31 7 59

SYMBOLS 1 = 1 /  Z/  K, 1 K .

INDICES UU = Z/  IIU = Z/ i*> = Z / r = Z / c = Z,  L = z ,  r.A = 3 /  LI = 7./ L? =7 » t.3 = Z /
L4 = Z/  L 9 = Z / L6«Z ; L 7 = Z / L 9 = Z / 1.9=1/ 1.10 = Z,  P ') = Z/  SI  =7*
A A = Z /  BB = Z, c c  = z A A1 = Z / A A 2 = Z /  A A 3 = Z, A1 = 7 /  A 7 = Z.  A?,= 7./
A4 = Z /  31  = Z .* 32=; : > ['• 3 = Z / 134 = Z , J /  9|3 1 = 7 / n P. 7 = A , G R 3 = ,T.

Ve c t o r s 0 1 /  0 2 /  0 3 / 0 4 ,

FUUCTIOHS D/ C P F - I /  0 = 1/  0 I* 6 9 = 1 / 00=C / 0 7 / UG = C, 11 n G. nn  = i) ,  iv»,
l 1T / 0 3 =' ) /  !)>: / Ul. UP/  UF = : i ,  g Ml/  i ' ' / GUI ,  r . n ,  " 0, P I ,  ■>,’

FXPR. = 0 /  = 9 /  LAG/ 7 1 / > 2 / V 3 / 7 4 / 7 5 /  7 6 . 7 7 / 'U ■, V O  7 1 9 ,  »n
V I Z /  7 1 ) /  71 4 ,  ” i  i: .• 7 1 0 / 7 1 7 / VI P. 7 l ’’ / V7Q,  7 7 1 ,  9 7 2 .
7 2 3 /  7 2 4 /  VC RT4,

RUMMIUG TIME ( S E C)  r .09 • 1- ' iu;t  n may f mum

TERMS IM OUTPUT Jj/j 1 »
GENERATED TE RMS 0 7 9 I MPUT SPACE
EOU;,L t e r m s 2 3 9 0 OUTPUT SPACE 4 6 n 7]  26
CAUCELLATlon J 4 79 UP. UP ;; x'> n „ ?,f ?6  )

CENTRO D1 CALCOLO DELL’ UNIVERSITA DI TRIESTE



REGARDS WRITTEN 
MULTIPLICATIONS

1A17 
10370

ID. REGISTER 
FUNCT. REG.

30
31

r 'J')
7ci0 *'/

I! R
Z VIA3 LAG
ID/ AD IS(J/ P0 ( L1 + / 12 + ) *P0 ( L3 + / LA + ) * P0 ( L 5 + / L6+ ) + r*? (| 7 + , lH+ , n 

D(Ll,AA)*!>(L2,RA)*RU.3,A;!)*D(LA,n3 )*D ( 1 5 ,A1 )*(> ( L A, n] ) *' ' 1101 ’
D ( L7, A2 ) *P ( LE , P2) *02 (L9) *Q2 ( L10)

lD/ADIS0/Pl(Ll + /L2+/L3+)*Pl(L/» + /L5+/L6+)*oD(L7+,LG + ) *»n(|
D ( LI / A A) *(>( L2, UA )*QA < L3 )*D ( L A, A3 ) *0( L5, B3 > *03 < LM* »». J C* + )
D ( L7, A1) *D ( LE , HI) >!‘P ( L9, A? ) *0 ( LIU, ft 2 )

UPRINI VIP 
*MGXT

SYMBOLS 1=1/ Z, K, KK.

INDICES 110 =Z/ II U =Z, A = Z/ B= z . C = Z, L= Z/ KA=Zj> LI
LA =Z/ L5«*Z, L6 = Z, L7 =z  , LU=Z / L9 = Z/ 1.10 =
AA =Z/ BU =z . CC = Z/ AA1 = z  - A A 2=  Z , A A 3 = Z /  A
AA =Z/ 01 = z , B2=Z, D3 =Z / U A = Zf  J / B B1 == Z,

VECTORS 01/ Q2 /  03/ OA.

FUNCTIONS L'/ CP II G= 1/ 01/ 0!' tt G6 =C, G7/ U(i = 0/
DT/ DS = U/ DX, DK./ DP/ DP= U/ Gill, OM, GUI

EXPR. *0/ =0/ LAG,  VI/ V2/ V3, V A/ VS/ VO * V 7/

* I » Z .

na *

VI2/ VI3/ VIA, V15/ VIA/ VI7/ Vie, VI*, V20, V’ l ,  
V23, V2A/ VEUTA.

1
j

PUNNING TIME (SEC) 
TERMS IN OUTPUT

030.152 
1096 •

o.S ED MAXIMUM

GENERATED TERMS 3075 INPUT SPACE 333 2000
| EQUAL TERMS 1559 OUTPUT SPACE A 737 A 7 A 0

CANCELLATIONS 220 HR. UP EXPR. 3° 260
RECORDS WRITTEN 1 AAA ID. REGISTER 39

i MULTIPLICATIONS 10370 FUMCT. REG. 31 75 0

SYMBOLS

INDICES

VECTORS

FUHCTIUIIS

EXPR.

1=1/ Z/ K, KK.

fU,l = Z/ f4U53Z> A = Z/ B = Z/ C = Z/ L=Z/ KA = Z/ L1 = Z/ L2 = Z, L3 = Z/
LA = Z, L 5 = Z / L6 = Z/ L7 = Z/ L0 = 2, L9 = Z/ L10*Z, EC) = 7, SI = Z/
AA = Z/ BB = Z/ CC = Z/ AAI = Z/ AAl=Z/ AA3=Z/ A1=Z/ A?»z» A? = Z.«
AA = Z, Dl = Z/ D 2 = Z  / D3 = Z, IJA = Z, J ,  BB1=Z, l?R2 = Z, BD3=Z.

01/ 02/ 03/ QA.

0/ C PF = I / 0=1/ GI/ G5 = 1/ 00 = 0/ 07/ UG=C/ UBO/ Un=lJt [in,
DT/ Do = 0/ DX/ DK/ DP/ DF = U, GMl/ GM/ GUI.. GU/ n0/ PI/ *>?,

=D♦ =0/ LAG/ VI/ V2/ V3/ VA/ VS/ V6/ V7/ VE/ V'i, yin, VJ 1 » 
VI?./ VI3/ VIA, V1L*/ VIC./ V3.7/ VIE, VI*, V2», V?i, u? ? ,
V2 3/ V2A/ VERTA. *

. P RUNNING Tint: (SEC) 0AO,95
\

TERMS IN OUTPUT DAO
GENERATED TERMS 3075. 1 EQUAL TERMS 2350
CANCELLATIONS A79

i RE CURDS WRITTEN 1 A 5 9
\

■ \ ■ 
i

•d
*4___

MULTIPLICATIONS 10 376

II R

USER maximum

INPUT SPACE 333 2009
OUTPUT SPACE A 09?) 7126
NR. LIF EXPR, 39 26 0
ID. REGISTER 3 0 500
FUNCT. REG. 31 750

C E N T R O  D I  C A L C O L O  D E L L ’ U N I V E R S I T A  D I  T R I E S T E



II R

L 2

L 3

l  V 1 9 3 LAG
I D / A D  I S U / P O  ( L 1 + / L 2 + ) * P 0 <  L 3 + / L 4 + ) + P 0 < L E + /  L 6 + ) * [ > ?  ( L 7 + / L D  + / L 0 + ,  . ,

0 ( LI# h 2  ) * D  ( LR/ 1)2 ) *M t 3 , An ) *P ( L4/ on >*P ( L 5  , A A) *0 ( la, n A )* '
D ( 1 7 /  A 1 ) * L > ( L O j  111  > * 0 1  < L  9 ) * 0 1 ( L 1 0 )

I U / A P I $ U , P 1 < L 1 + / L 2 + , L 3 * ) * P 1 < L 4 + / L 5 + #  L A +  ) **>0 ( L 7  + ,  L *  + ) * R Q  ( l < u  ,  , ,  ,
9 (  L 1 / A 2  ) * I M L 2 / R 2 )  * 9 2 (  L 3  ) * 0  ( L A /  A 3  ) *  n ( L 5 t  R 3 ) * n 3 ( ^  j *  • -  + )
' M l ?  / A- t  ) * D ( l  0 /  %* * > * 0  ( L A1 /  A i  ) * 0  ( 1 . 1 9 , 1 - 1 )

U P  R i f  I T  7 1 9  
*NZXT

SYMBOLS 1 = 1/ K/ I'K.
INDICES U" = "/ !IU = Z/ A=Z/ I? - I t  C= 7 ,  L = Z, K A = 7 / LI = 2/ L2*Z/ 13 = 7, 

LA»Z, L W ,  i o  = z ,  L7  =2 /  L ” = Z /  L <>=7.t 1 .1 0= 7/  R U * 7 ,  5 T * 7 .
AA = 7, B B  = Z ,  C C *= Z  / A A l = Z /  AA2 =7, A A 3 = Z /  A i = Z /  A 2 = 7 ,  4 3  = 7, 
< ^  = 7 /  B 1  = Z  /  B 2 = Z / B 3 * Z /  D 4  = Z ,  . J ,  B 8 1 * Z ,  B H 2 * Z /  n ? 3 = ? .

VECTORS 0 1 '  9 2 ,  0 3 ,  Q t t  .

l-UMCTl OMS 0 /  E P P = r ,  0= I /  G I ,  GT = i /  GC- = C,  0 7 /  UG = C/  U ' t G ,  DD = U,  P B ,  
L'T/ DS = | J ,  | j v ,  b], f bVj l )p = *t, G U I /  Gfi* 0 0 1 /  OU,  r>0 , i ' l /  ->p.

EXF*R* B°> “0 /  LAG/ V i ,  V 2 ,  V 3 ,  V4 • V 5 ,  V 6 ,  V7» 'M«/ \ ' 9 » y j o ,  \ l \ \ .
VIZ, V13/ VIA/ VIP, VI6/ VI7/ VlJ'./ VIM/ V?n, y?] , vp?,
V23, 724/ VCP.TA,

PUMNI.MG TIME (SEC) 6 6 9 , 9 0
TERMS III OUTPUT 10 9  6
GENERATED TERMS DOTS
EQUAL TERMS IP S 9
c a m c e l l a t i u i s s 2 2 U
RECORDS UR ITT Ell 1 4 0  2
m u l t i p l i c a t i o n s IP 37b

USED ft A if r m t * M

input space 333 It'* O')
OUTPUT 3?ACE 4737 A740
MR. UP EXPR. 40 ?69
ID. REGISTER .3° Bun
FliriCT. REG. 31 7 bo

SYMBOLS 1 = 1 ,  Z ,  K,  r .K.

INDICES '.’V3 ^  l,U = Z'  A = Z/ " = z 7 C=Z,  L = Z, KA = 7 /  L1 = Z, L2 = 7 ,  1 3  = 7 ,
\ t a t *  L5 = Z,  L6 = Z,  L7 = Z /  L3 = Z/  L9 = Z/  L20=7> R;j=7,  c r , , ,  
" ' ' I t *  PB = 7., C G = Z /  A A1= Zf  AAZ = 7./ AA3=Z,  Ai = Z,  A ? = 7 ,  A 3=7,  
A t - i . /  D1 = Z/ B2 = Z,  D3 = Z,  B 4 = Z /  J ,  R B I = 7 /  8 3 2 = 7 /  R B3= 7,

V E C T L I I 1 S 9 1 /  9 2 /  Q3/  0 4 .

FUNCTIONS

EXPR.

0/ LPI- = I, G=I> GI, OL;=I/ 90= C/ 07/ 00 = 0/ URO, D|) = u, PB, 
L'T, OS=U/ OX/ BK/ DP, D F= U/ 9’H, GO. 0 01/ GO, f>0, PI, op.

- 0 /  = 0 ,  LAG,  V I /  V 2 /  V 3 ,  VA,  V; i ,  VO/  V 7 /  V P ,  V 9 ,  w n
V 1 3 /  V I A ,  V I S ,  V1 6 /  V I ? /  \iI B ,  V i o .  V P0,  y * i  . i»?p 1 

V L 3 /  V 2 4 /  YURT4 .

RUNNING TIME ( S I C )  0 7 2 , 3 0  
TERMS IM OUTPUT 0 4 a 
GENERATED Tl RMS -jg*?-; 
FQUAL TERMS 2 3 0 6  
CAMCELLAT2 UliS 4 7 0  
RECORDS WRITTEN 1 4 0  t 
MULTIPLICATIONS 1 0 3 7 0

INPUT SPACE 
OUTPUT SPACE 
NR. UP F'U’R. 
1 0 .  R E G I S T E R  
PIJMCT. PEG.

u$i;n nNYTOHm

3 3 3 2 00  0
4 09  0 7 1 2  6

40 2 AO
30 But!
31 70 0

II V.
1 V2 0 = LAG
I D/  A 0 I S [ J , r i > ( L l + , L 2 + )  *P0 ( L3 + ,  L 4+- ) *P0  ( L 5 + ,  L 6 + > *»'2 ( L7 + . 1 « 1 

D I L I /  Ac ) "-‘D ( L c-f B2 ) * D ( L 3 / A4 ) * I) ( L. 4 /  B4 ) * 0 ( L,;i » A 3) *D ( L 0 n i   ̂0 *■, 
D ( L 7 , A 1 ) * D ( L L , U 1 ) * Q 1 ( L 9 ) * 0 1 U  1 0 )  < U , n i * LlO7)

C E N T R O  D I C A L C O L O  D E L L ’ U N I V E R S I T A  DI  T R I E S T E



L 3

symbols

INDICL 3

i n #  ADISOfP-K'Ll + 'Ln+J Li>+ ) *P1(L4  + #L5+#L6+)*P(M L7 + # L3 + )*t»o (l-Q+ > U 0 + ) -  
D ( LI ,  A2) *D ( L2# 32 ) *92  < L3 ) *9  ( L 4# A 4 ) *1.) ( L 5 /  3 4 ) *04  ( L6 )*
D ( L7# A3) *T> ( LO# 03 ) *D ( l.9# A1) * D ( L10 #3 1)

l-IPRINT V2U 
*NEXT

1 = 1# Z# I\ f  I.K.

MU*Z# NU = Z# a = Z# [i*Zi C»Z# L=z.. KA = Z# L1  = Z# L2»7# 1.3 = 7 - 
L4 = Z# L IS3 Z # L o 3 Z # L? = Z# U»«Z,  LO»Z, 1.10= Z# P(> 7 ,  SI =7,
AA = 1 ,  Bl;=Z# CC=Z# AAl=Z# AA2 = Z# AA3=Z# M  = Z# A2-Z# A3=7,  
A4 = Z# B1=Z# P2 = Z# B3*Z# B4*Z# J# 0R1 = Z# no2=Z» RB3*Z.

VECTORS

FUNCTIONS

EXPR.

( 1 1 #  0 2 #  0 3 #  0 4 .

11f  l*p f = i # g » : ,  o r #  ( . • ! >=: #  6f,=c# o z #  w o e #  one# » n « u #  n*»# 
t?T# D 3  = U# L>X# UK# DP# DF = U >  0M1# O N #  GUI# 0U# °0# n i ,  » ? ,

RIJNM DIG 
TERMS I

Tine (

EQUAL TERMS 
C A N C E L L A T I O N S

SYMBOLS

INDICES

= 0 # =0# LAO# 71# 72# V3 # V 4 # V5 * V 6 # V7# yp# v^# v I U» VI
VI 2# V I 3# ' /14# VI 5# VI0 # v :v# '/ IP# Vl«# V 2 0 # V?t#
V £ 3# V24 # 7LP.T4.

I*' i • -3 L. C) 7 U1«1 6 USED MAV I MU*1
IT 1 0 9 0
IS 3 6 7 0 INPUT SPACE 3 33

i  5159 HUTPUT S pace 4 737 4 74
22U IIP • UP r:X P R . 41 2 60

III 152 0 ID .  Mu0 1 0Tr R 3° «0 9
IS 10 370 lU’NCT . w r (1, 31 76 0

T = I# z# K# KK.

nu 3 Z# m.i = Z# A3 Z# !’ 3 Z # C= Z# L3 7. # I-A = 7# LI = 7.# L2 = 7# L 3 = 7 #
L4 3 Z # L5 =Z# L93Z# L7 = Z# L P> = Z # L 0 II i-4 1 10  =Z# R n = 7# S 1 - 7  f
A A=z# DP - 7 . s C C = Z # AA1 = Z# A A 2 3 Z# A A 3 3 Z# A1 3 Z # A7 3 Z ♦ A3 = z ,
A 4 = z# [i 1 = z# n2 3 z # 1-3*2# 34 = Z # j # Pin = Z # 30 2 = 7. # Of 3 .  7“ 1 •

VECTUP.S 91# 92# 93# 0 4 .

FUNCTIUliS D# cpr= I 9 0=1# 01# 05
DT» !J$ =Uj DX# UK# DP#

EXPO . = 0# = 0# LAG# VI# '-'2#
V I 2# VI 3# V I 4# V15# V
V23# V2 4# V2UT4.

RUMM IMG TIME ( SEC) 7 u 3 . 52
TEP.MS 111 OUTPUT ij 4 U
GENERATED TLRMS 3u*75
EQUAL TERMS 23 5 6
CAMCELlATIUIIS 479
RECORDS URITTr II IP 31
MULT IPl. IC ATIUilIS ID 379

= 1# 00  = 0# 07# Uf = C# UNO# P'' = "» DR# 
D I - = U #  G i l l #  C M ,  0  M l #  O U #  , , f »# ' ' 1 #  «■?.

V3# V*t# VS# V6» V7# VU# V9# VI0# V n  
10# V17# VIP,  V19# Y20# v ? l .  V2?#

OSLO maximum

INPUT SPACE 3 3 3 2 9 0
OUTPUT SPACE 499 9 712 6
UP. OF LXPR. 41 260
ID.  p,EOISTEn 39 5 0 9
FUNCT. REG. 31 7 c n

L 2 

L 3

Z V21 = LAO .
ID# AD 11)0# PU(L1 + #L2+) *5'U ( L3 + #L4+) *PU (L5 + # LA ♦ ) * P 2 < L 7 +• # L f L + # L 1 11 + 

U( LI# A J ) * t > (L2# P.3 ) •'!> ( L 3 # A 2 ) *D (1 4# H;? > * t > ( L Bi , / . 4  > * D ( l 4 , p 4  >*
U ( L 7 # A1) *1) ( L I.) # P i ) * 01 ( L 9 ) * 01 ( L1 0 ) ,

10# AD IS (J# PI U. 1 + # 1. 2 + # L 3+) *P 1 ( L 4 + # L 5+ , LM ) * 00 ( L * l « ) * pn {l ° + f L ’• •
0 ( L I #  AJ ) *D ( L2# B 3)  * 9  3 < L 3> * D (L 4 > A,2 ) * 9 ( 5 , \\ 2 ) *0 2 ( L 6 ) *
0 < L7# M  ) * 0  ( EG # H4 ) ■•'-f-1 L'' # A1) * D (l. If # n 1)

IIPP.IHT 721

*NGXT

C E N T R O  DI C A L C O L O  D E L L ’ U N I V E R S I T A  DI T R I E S T E



*NGXT

SYMBOLS 1=1/ Z/ K/ KK.

INDICES MU = Z, UU = Z/ A= Z t D = Z /  C = Z/ L=Z/ K A = Z/ L1=Z/ 12=7 / L3 = Z/
l.A = Z/ L 5 =Z/ LO =2/ L7 = Z/ L C = Z/ L 9 = Z/ L.10 = Z, R0 = 7 , SI = Z,
A /1 = t.. / DB = Z/ CC = Z, AA1 = Z/ AA 2 = Z/ A A 3 = Z/ A1 = Z / A 7 =Z/ A 3 = Z /
A4 = Z/ D1 = Z/ l.i2 = Z/ L'3 = Z/  B  ̂= Z/ J /  BB1 = Z t  B B2 = 7 /  RB3=Z.

VECTORS 0 1 /  0 2 /  0 3 /  0 4 .

FUNCTIONS 0 /  LB 1 = 1 /  G = 1/  GI / G1=I ,  GO = C, G7 /  NO= C/ NBC/ NO=0/  OB,
UT/ D5 = U/ DX/ UK, UP/ DF = 0/  GUI/ GM/ GIJ1/ GU/ i-'O/ P I /  R ?

LX PR. =0/  =0 /  LAG/ 7 1 / 7 2 /  7 3 /  7 4 /  75 /  V6• 7 7 /  V i .  7 °  / 7 1 6 ,  71
V1 2 / 7 1 3 /  7 1 4 /  VI 6 /  V i c /  7 1 7 /  7 1 0 /  71'»/ 7 2 0 /  ''71 / 7R 7,
72 3/ 7 2 4 /  7 CRT4•

RUNNING TIliL ( SC C ) 7 3 2 . T4 USED N A )' l MUM
TERMS III OUTPUT 1U°0
GENERATED TL RMS 36 75 INPUT SPACE n i Z i - c r .
EQUAL TERMS 15 5 9 OUTPUT space 7 3 7 4 7Af
CANCELLATIONS 220 MR. n R EXPR. 4 2 2 60
RECORDS WRITTEN i  r^o IN.  REGISTER 3 9 rt\fi
MULT TPLICATIONS 10 37 o RIMCT. REG. 31 7 5 0

SYMBOLS 1=1/ Z/ K/ I'.K.

INDICES f‘U = Z, IJU = Z, A = Z, B = Z/ C = Z/ L = Z/ KA - 1 , L 1 = Z / L 2 = 7 / 1.3=7,
L 4 = Z / L 5 = Z / L 6 = Z / L7=Z/ L0 = Z/ L15 = Z/ L1 0 = Z/ p.n = z.» SI = Z /
A A = Z $ BB = Z,  CC = Z/ A A1 = Z /  A A 7 = 7./ A A 3 = 7 . A1 = Z / A 7 = Z, A3 = Z/
A4=Z, m  = Z/ r,2 = 2/ 133 = 7 /  B4=Z, J/  B R1 =7 /  BR2=7,  B R 3 = Z •

O U f

VI'CT(IMS 1)1/ 02/ 03/ 04.

FUNCTIONS 1)/ L'Pf- = I /  0 = 1 /  C l ,  05 = 1/  Go=Ct 0 7 /  "<' = C, 'UlGt on = U, nn,
t’Tt L)5 = U, UK/ UK/ Ui'/ DF = U/ GUI/ GU, r.iji, GU/ ”0, C l ,  °2.

EXPR. =0/ = 0, LAG/ VI/ 72/ V3/ V4, Vf>, V6, V7# V», n ,  V10/ w1 ,
712/ 713/ VIA/ 7 1 5 /  V i c . /  7 1 7 /  V I C /  V17/ 7 2 0 /  V?l, u?.Z,

72 3 / 7 2 4 /  7ERT4.

RUNNING TING (SEC) "sj 'JJ 1—’ USED MAXTMNM
TERMS IN OUTPUT 0 40
GENE RATIO TERMS 111475 INPUT SPACE '•'3 3 znori
EQUAL TERMS 23 5 6 Lj UT PUT S''ACE 46°( i  7 1 2 6
CANCELLATIONS 47° MR. OF EX PR. 4 2 260
RE COIN'S WRITTEN 15 6 9 IN .  REGISTER 30 ?'><»
MULTIPLICATIONS 10 376 FUMCT. REG. 31 750

II P.
Z 722  =LAC

L 2 ID/ADIEO, p(j(Li  + /L 2 + ) *PU( L3 + / L 4 + )* !H> ( L 5 + / L 6 * ■ ) * • ' ?.  ( L 7 .
N ( L1 / .64 ) 6!') (1.2/ 114 ) ’' 0 ( L 3 / A 2 ) * D  (LA, 33 ) * I H I U
l>( L7/A1 )*D ( U  , 0 1 ) * U 1 ( L ? ) * Q 1 ( 11 U)

L 3 I U /A D I S U / P K L 1 + /L 2+ / L3-*- ) *P 1( L 4+ ,L 5+/1.6+ ) + 60 ( L 7 + , {. :' f
L' ( LI/  A 4 ) I' ( L 2 / 04 ) 0 4  ( L 3 ) "')( L4,  a2 ) *  ! ■ ( L 5 / B 7 ) + °  2 ( L 6 ) +■
U(L7/ / . 3 )*L' (LC/B3  

MPRINT 722
)=,M>(l ." ,AI )*0( l ,  10 / P I )

’MIL XT

SYMBOLS 1=1 / ?. ,  K/ i:k .

C E N T R O  DI C A L C O L O  D E L L ’ U N 1 V E R S I T A  DI T R I E S T E



INDICES mu=z ? MU = Z? A = Z? i'. = z? c =Z ? L =Z? KA = Z. ? L l  = Z ? 12 = Z? 1.3 = Z ?
L 4 = Z ? l ::- = z ? L 6 = Z ? L7 = Z ? L 3 = Z ? L 9 = Z ? I.10=Z? PO* ro p-h )l ivi

A A = l , B B = Z. .* CC = Z> A A i. = l s A A 2 =7* A A 3 = Z ? A1= Z ? A2=Z, A? = Z ?
A 4 = Z ? L» 1 = Z ? i> 2 = Z ? . 33 = Z? B 4 = Z ? J?  B B1 = Z ? BB 2 = 7 ? BB3=Z.

VfcCTUP.S Ql? 92? Q3? (34. \ 3 / S ^

FUNCTIONS t»? CPF=I? G=i? 6 1 ?  GS=I? G6 = C? G7? MP*C? UBG? nn = n, nr» , 
IT.* D3 = n? UXj* 01’j* !)p• DF = "? cni ,  GM, giji, OU? f>o» i’l? p?.

EVPK. *0? = 0? LAG? VI? V2 ? 73? V4? V3? 7 6, V7? V 6 ? VO, \MI.I? 7
V12? V13? V14? VIB? 716? VI7? V10? V19? 72 0, V71? V 3,?,
72 3? 724? VfM’.T4.

KUHNI!H? TIME (SBC) 764,04 MS in MAXIMUM
TERMS It! OUTPUT 1096
GuNLRATLD TERMS 30? 5 INPUT s p ac r. 7 ̂ 3 ? 0 n
EQUAL TERMS 1 5 5 ’) OUTPUT SPACE 4737 4743
C ANC E1. L ATI [ J f ■ 3 22 0 IIP. UF I: X P P . 4 3 7 6 0
PFCORPS GRITTED 1.9*’6 i d . r.r G I STL 7 3° '--un
MUI.T1P LIC ATIlJDS 10 376 FUNCT• 7 LG, 31 7'"'

SYMBOLS 1 = 1? Z? K? Kl'..

1NMCCS MU=Z? NU = Z? A=Z? H = Z? C = Z? L = Z? KA = Z? L1 = Z? 1.2=7? 13*7.,
L 4»Z? 1 5 * 1 ,  L6 = Z? 1 1 * 1 ,  L 0 = Z ? L ’ > = Z ̂  L10=7? Pll=Z? SI = 7?
A A = Z ? BD = Z? CC = Z? A A1 = 7 j* AA2=Z? AA3=Z? U = Z? A2 = Z? A?=7. 
A4 = Z? B1 = Z ? B2=Z? B3 = Z? *14= Z? J? BR1=Z? B02=7? IU<3 = Z.

VECTOR G1 ? Q2? Q3? 04.

FimCTICiriS P? EPF=1? 0 = 1? C l ,  G1= I^ 06=C? C-7? HG=C? Ub G? on = n ,  p*> ,
DT? DS = U? DX? DR? UP,  DP =11# Oil!# CM.. GUI, Gil, PQ; i>1» *>?.

LX PR.  =(), =0? LAC? 7 1 ,  v 2? V3? V 4? 79? V6? V7? 7 ij ,  \ /o ? V10? V?
V12? 7 1 3 ?  7 1 4 ,  VIP r VIC?, V17? VIP? 7 19 ?  '2 20? 7,2 ] ? V 2 ? ?
7 2  3? 7 2 4 ?  7L-RT4.

RUMNIflt; Tli lL (SLC) 7 6 6 . 9 7 11S t; n MAXIMUM
TERMS IM LIUTPUT 0 4 0
GFMLPATLD TERMS 3 6 7 9 INPUT SPACE 33 3 PC GO
EQUAL TERMS 2 3 9 0 OUTPUT .SPACE 4 6 7  0 7 1 2 6
CANCELLATIONS 4 7 9 IIP. I'F LXPP.. 43 2 6 0
RECORDS WRITTEN 1 6 0 7 I P .  I E01 STEP 30 90:i
MULT IPLICATI QMS 1 0 3 7 6 FUNCT. 1’ EG • 31 75 0

II R
Z V23=LAO

L 2 ID? AD IT 0 ,  PO( L1 + /I.2 + ) + P6 ( L.3+? L4 + ) *Pp ( L 6 + ? L 6+ ) *P 2 ( L 7 f , L B +, l 9 + , 1.1 0+ ) =
n ( LI? A3) *n (1.2, f; 3) «n ( 1 2 ,  A 4) *n (L 4, n* )* d ( L6 ? /> 2 1 *n ( l a, b •> i *
D ( L7? AI) *P (L P? PI ) (LG ) *01 ( L 10)

L. 3 ID? AD II 0? PI ( Ll + j L ? .* , L3+ ) *PI ( L4+? L 3-* ? L 6+ ) +”0 ( l 7 + ? L «+ ) * nn ( |. , | j 0+ ) =
D( LI? A3) *0 {1.2? tO) *03 < L3 ) <’ Li ( L 4 ? A 4 ) *D( L5?P4 )*Q4(LM*
D ( L7 • A?.) *0 ( LB ? P 2 ) *«U ( L.0? Ai)*D( LID , n 1 )

IIPRIMT 723 
*UEXT

SYMDULS 1 = 1? Z? K? 1IK.

INDICES MU = Z? llit=Z? A= Z? 1)=Z? C = L =7 , • ’ A = Z• L1= Z ? L 2 = Z ? L3 = 7,
L 4 = Z ? -Jt!—I L (> = Z ? L 7 = Z ? L 0 = Z ? 1.9= Z? 1.1G = Z • P.OZ? ?T = Z,
Aa = 7. ? (i 1’ = Z f C C = z ? AAl=Zj» A A 2 =Z? A A 3 = Z ? A 1 = 7? A 2 = Z• A3=Z?
A4 = Z? 31 = 2? B 2 = Z ? 3 3 = l. t 04 = Z ? 0? B01=7? 002=7? PB3=Z.

C E N T R O  DI  C A L C O L O  D E L L  ’ U N I V E R S I T A  DI  T R I E S T E



VECTORS Qlf Q2/ Q3/ Q4
FUMCTIDMS d, e p f=i / o=i/ o 'it c?

i n ,  DS = U/ DX/ DK/ DP/
1/ G6 = 
D!'=U/

C ,  07/ UG = Cz UBO? PPaU> DB 
OKI* OH/ GUI/ GU/ PO/ PI, *2.

EX PR . *=0/
VI2, 
V 23/

=0/ LAC/ V I /  V2/ V 3 /  V4/  V5z V6/ V7/ 
Vi3, V14/ V1?/ Vlo/ V17/ VI0, V10, 
724/ VLRT4.

VO/
V20/

V9/ VI0/ VI3. 
V21/ V22/

RUNNING TI.ML (SCO) 795.1?  
TERMS It! OUTPUT 1096 
GENERATED TERMS 367? 
EQUAL TERMS 1550 
CANCELLATIONS 22U 
RECORDS WRITTEN lo34 
MULTIPLICATIGMS 10376

r|.|PUT SPACE 
OUTPUT SPACE 
MR. OF FXPR. 
in. REGISTER 
r-UMCT. REG.

USED MAXIMUM

333 2000
4 737 4740

44 260
39 soo
:n 7 5 0

SYMBOLS 1*1/ Z/ In/ I.K.

INDICES MU = Z/ NU = Z/ A * Z/ U-Z/ C = 
L 4 = Z / L5=Z/ L6=Z/ L7 = Z/ 
AA = Z/ BB = Z/ CC*Z/ AA1= 2/ 
A4=Z/ 01=Z/ B2-Z, 3 3 = Z /

. L * Z ,  KA-Z, LI- t ,  L 2 - Z ,  L 3 ~ I .  
)s7, L °  = Z/ L.19s7' RU = Z» SJ = Z*
. . 1  ~ « 1 -  7 .  A ? c  7 .  A 3  = 7,

VECTORS

FUNCTIUNS

01, 02/ 03/ Q4.

D/ EPF=I/ 0=1/ GI/ 05 
OT/ DS = U/ DX/ DK/ DP/

1,  G6 = C/ 07/ UG = C/ UOG/ 
1)5 = 0, GM1/ Oft/ GIJi/ GU/

OP = i.i/ np,
°o, !>i, r?.

EXPR. =0/ =0/ LAG/ VI/ V2/
V12/ VI3/ VI4/ VI?/
V 2 3/ V 24/ VGI-.T4 •

RUNNING TIME (SEC) 797.A2
TERMS IN OUTPUT 340
GENERATED TlP.MS 3 67?
EQUAL TERMS 2356
CANCELLATIONS 479
RECORDS WRITTEN 164 5
MULTIPLICATIONS IB 376

3/ V4/ VS/ V6/ V7/ Vp/ \/o. VIQ, V
6, V17/ Vlt'/ VI'1, V2U, 921 / V 2 2 /

USED maximum

INPUT SPACE 333 2006
OUTPUT SPACE 4 69 0 7126
IIP. UF EXPR. 44 2 60
m. KEGISTL R 39 506
FUNCT. PEG. 31 750

it p.
Z V24-LAG

L 2 ID/ADISU/ PU (LI+/L2+)*P0(L3 + /L4 + )*IV(L5 + /L6+) 2 ( L7 » , Ln + / L9 + , |_ l ;)+) =
D(Ll/A4)*0(L2/B4)*D(L3/A3)*D(L‘r/B3)*D(L5/A2)*0(LA,B?)*
D (17/A1) *l» ( LO/ B1) *01 (L 9 ) *01 (110 )

L 3 ID/ ADISU/P1(L1+/L2+,L3+) *P1(L4 + /Lii + /U’+)*J,U( L7*/L«+) *»*0( L^+»lin + ) *
D ( LI / AA ) *D (L2/04) *04  ( L 3 ) + 0 ( L 4/ A3 )* n ( L5/ B 3 ) *03  ( |_6) *
D ( L7/ A2 ) * P ( L0/ D2 ) * 0 < L9 z A1) *D ( L10 / R1 >

MPR I N T  V 2 4  
*NGXT

SYMBOLS 1=1/ Z/ l\ / K. K *
INDICES MU=Z/ MU = 2/ A= 2/ B = Z/ C=Z/ L=Z/ KA = Z/ L1 = Z/ L2*7» 1.3 = 7, 

L W /  L 5 = Z / L6 = Z/ L7 = Z/ LB = Z/ L9=Z/ L10=Z. R0=7, SI-Z.
AA = Z/ BB = Z/ CC = Z/ AAl=Z/ AA2=Z/ AA3=Z» AI=Z/ A2=Z.» A3 = Z/ 
A4 = 2/ Bl»7./ B2 = Z/ B3 = Zj B4 = Z/ J/ BB1 = 7./ BB2=Z/ BB3=Z.

VECTORS 01/ 02/ 03/ 04.

FUNCTIONS 0/ CPFs 1 / 0=1/ 01/ G5 = l )  06 = C/ 07/ UG = C/ U3G/ PO = lj, |}r ,

C E N T R O  DI C A L C O I O  D E L L 1 U N I V E R S I T A  DI T R I E S T E



DT/ DS*U/ MX/ DK/ l’Pj- DF = U/ GN1 /  0M/ G UI /  Gl.1, PO, pi, *2
E X P P.. “ 0 / = 0 /  L/1\ Of  V I /  7 2 /  7 3 / V 4 /  V5/  V6.» 7 7 /  VU/ 7 9 / 7 1 0 /  V l l /

V I 2 / V13  / 7 1 4 /  7 1 5 /  V l b t V I 7 /  7 1 0 /  7 1 9 /  7 2 0 / 7 2 1 / V2 2/
72 3 / 7 2 4  / VGRT4.

RUNNING TIME (SLC) M26.  ll.i 11 s £ r> MAXIMUM
TERMS IN OUTPUT 1 8 9  o
GE ML PATED TERMS 2G7D INPUT SPACE 3 3 3 2 0 0 9
EQUAL TERMS 1 5 5 9 OUTPUT SPACE 4 7 3 7 4 7 4 0
CANCELLATIONS 2 2 0 IIP. JF HXPE. 49 2 4 0
RLCORDS WRITTEI! 1 0 7 2 i n .  REGISTER 39 ‘5 00
MIILTIP LICATIONS 10 3 7 6 F'INCT. PEG. 31 7 0 0

SYMBOLS 1 = 1 / I f  K/ VK.

INDICES M.u = Z/ NU =Z / A = Z / M=Z/ c = Z. L = I t  YA = l / LI = Z/  L2 =Z/  1 3 = 7 ,
L4 = Z/ L5 =Z/ L b = Z f L7 = Z/ L 3 = Z / L 9 = Z / L10= 7/ R 0= 1 / S I = 7 •
A A = Z / 13 B =I f C C = Z / A A1 = Z / A A 2 = Z/ A A 3 = I f  A1 S 1 f A 2 = I f  A 3 = 7 /
A4 = Z/ 131 = I f 32 = 7 / B3=Z / 13 4 = 2 / J /  B (31 = 7 / nn 2 = 7 / BB 3 = 7 .

VECTORS ( '1 /  Q2 /  0 3 / 0 4 .

FUNCTIONS D/ E P F = I / 0 = I f  0 1 / 0 5 = 1 G6=C / G 7 / U G = C / UMG, MM= 0 /  m .
DTf  DS = U, D> / o r . / DP/ DF = U/ GM1/ GM/ GUI > GM/ r»0 » P l /  v

EXPR. = 0 /  *0 /  LAG/ 7 1 / 7 2 /  V3 / 7 4 / 7 5 /  7 6 / V 7 / v ij ,  V O/ V l l ' /  71
7 1 2 / 7 1 3 / 71 4 /  7 1 5 /  V i 6 / V I 7 / 7 1 0 /  7 1 9 / 72 0 /  7 2 1 / K,?.2 f
72  3/- 7 2 4 / VERT4 .

RUNNING TINE (SEC) 0 2C . 7 9 tl s e n maximum

TERMS IN OUT PUT Jj 4 0
GENERATED TL RMS 6 7 5 MPUT SPACE 3 3 3 t\
EQUAL TERMS 3 5 6 I..' IJTI'UT SPACE 4 6<>G 71 2 6
CANCELLATION 4 7 ° 1 R .  UF EXPR. 4 5 76 0
RECORDS WRIT TH! I 60 3 T M. REGISTER 39 A 00
MULT IP I.IC ATI ON 3 i. [ 3 7 6 F IJM.C7. P. E (3. 31 7 5 0

N R
Z V GRT4  = V 1 + V 2 + V 1' + V4 V5 + V6 + V? +  VR + V 94  V1 0  + v 1 1  + V1 ? + V1 1 +

V14  + '' 1 r> + V10 +'V 1 7 + V10 + 1 u + V 2 0 +' I2 1 + V 2 ?. + V 2 3 + \ < 2 4 
IIP PINT VLRT4
D G L C T L LAG/ 7 1 / V 2.. V 3 / ' K /  V3 / 7 6  / VT / 1.1 /  VO ,  7 1 0 / 7 1 1 / V1 ?,  V n  * 1 4 /

V I 5 /  V1 Of  V1 7 /  V I P  /  V1 9  /  V1 0 /  V2 1  /  V2 ? /  V2 3 / 72  4
*NEXT

SYMBOLS 1 = 1 /  Z/ K/ KK.

INDICLS MU = 7 / II U =I f H 552/ R = Z / <: = 7 /  l =;I f KA =Z / LI = 7 / 1. 7 = 1 f L 3= 7 .
L 4 = Z / L5 = •1 m L6 . 7 L7 = 7. / LR = Z / m = Z / L I 0= 7 /  f'.M«Z» S I = 7 »
AA = Z/ 1313 = z> CC A A1 = 7 / A A 2 = ,i f A A 3 = 7 / A1 = 7 / A 2 = Z/ A3 = 7 /
A4=Z/ B l  =Z/ 32 = Z* j = Z / I' 4 = Z / J j Bil l = *7/ 103 2 = 7./ 3 B3 = Z .

VECTORS 0 1 /  Q2 /  0 3 / 04 •

FUNCTIONS D /  E PF = I / G = 1/ 0 1 /  0 5 = 1/ 06=  C.r o 7 /  IIG =C/ l) R G, UP = lj, m .
DT/ DS = U/ DM DK/ IN’ /  DF = 0 /  G?11 r GM. 0 Ui / G" / P 0 /  P I /  ° 2

EXPR. = 0 /  =0 /  LAG/ V1 / V2 / 7 3 / 7 4 /  7 3 / 7 6/ '/ I f V n / 7 9 ,  ' / i n ,  v i
7 1 2 / 7 1 3  f 71 4 / 71 5 / 7 1 6 / ' ' 1 7 / V IP/  7 1 9 t 72 0 / 7 2 1 /  7 2 2 /
7 2 3 / , 7E RT4 .

RUNNING T i l l I ( S C O 0 6 ° f,6 US r D MAXI Ml !M

TERMS III OUTPUT____________  ’0 9 ^

C E N T R O  D I C A L C O L O  D E L L '  U N I V E R S 1 T A  DI  T R I E S T E



r u n n i n g  n i i u o o v .:>u u s  t o MA XI MUM

TERMS i n  OUTPUT •? OQ ^ ■

GENERA TER TERMS 0 1 9 2 INPUT SPACE p  () V, 2 0 0 0
EQUAL TERMS PDA OUTPUT SPACE 4 7 3 7 47  AO
CANCELLATIONS 1 0 NR. o r  EXPR. AA 2 6 0
PECORDS WRITTEN 1 7 8  5 I D .  REGISTER 1 5 0 0
MULTIPLICATIONS 2 A SO 6 FUMIT. RUG. 20 7 5 0

PUNNING TINE (SEC) 9 1 0 . 2 9 USED MAXIMUM
t e r m s  i n  o u t p u t 15 2 8 4
GENERATED TLRMS 1 0 3  U A INPUT SPACE 2 95 2 0 0 0
EQUAL TERNS 1 0 0  A OUTPUT SPACE A 7 3 7 4 7  AO
CANCELLATIONS 1 0 NR. OF LXPR. A A P 09
RECORDS WRITTEN 10 9 9 I D .  REGISTER 1 50 0
MULTIPLICATIONS 4 r’ 1 7 2 FUMCT. REG. 20 7 * 0

RUNNING TIML (SEC) 9 2 9 . A 3 USED MAXIMUM
TERMS IN OUTPUT 1 9 0 6 0
GENERATED TLRMS 2 0 1 6 0 I N p UT SPACE 29 5 2 0 0 0
EQUAL TERMS 1 0 8  4 OUTPUT SPACE 4 7 3 7 A 7 A 0
CANCELLATIONS 1 6 il l ' .  UP EXPR. AA 2 60
RECORDS WRITTEN 1 9 1? A I D .  REGISTER 1 5 0 0
MULTIPLICATIONS 6 0  50 A rUNCT. REG. 20 76  0

SYMBOLS 1 = 1 / Z/ K,  I'.K.

INDICES f!U = Z/ IIU = Z/ A = Z/  D= 2 /  C = Z/ L = Z/ KA = Z/  LI = Z/  L2 = Z/ l ? = Z /
L W  / L 5=Z/  L6 = Z/ L7 = Z/  LP = Z /  L9 = Z/ L 1 0  = Z / P.U=Z / S I = Z .

> > II BB = Z/  CC = Z/ A A1 = Z/  AA2 = Z/ AA 3= I t  A1 = Z/  A? = Z/ A 3 = Z *
AA = Z/ 3 1  = Z/  B2 = Z/ D3 = Z/ BA = Z/  J /  BB1 = 7 /  B B 2 = Z / B B 3 = Z.

VECTORS 0 1 /  0 2 /  Q3 /  QA.

FUNCTIONS D/ E P F = I /  0 = 1 /  Gi t 6 5 = 1 /  G 0 = 0 /  0 7 /  UG = C/ U 0 G / DD=U/ DP.
PT/  DS =U /  DM/ DKz DP/ DF=!J/ GM1/ GM/ G UI /  <511/ PO/ P I /  r» 2 •

EXPR. = 0 /  =0 /  LAG/ V I /  V2 /  V3/  VA/ V5/  V 6 / V 7 /  V 8 /  V« /  V I 0 /  V L1
VI 2 / V I 3 /  V IA/  VXD/ V i O /  V 1 7 /  VIP,/ V1 9 /  V20# V2 1 .  V 2 2 .
V2 3/ V 2 4 /  VERTA.

RUNNING TINE (SEC) 1 0 2 A . 1 9 USED MAXIMUM
TERMS IN OUTPUT 1 7 3 9 1
GENERATED TLRMS 2 0 1 6  0 INPUT SPACE 29P 200O
EQUAL TLRMS 2 7 2 9 OUTPUT SPACE 7 1 2 0 7 1 2 6
CANCELLATIONS AO UR. OF LXPR. AA 2 6 0
RECORDS WRITTEN 2 1 9  A I D .  REGISTER 1 5 0 0
MULTIPLICATIONS 6 0 5 0  A RiMCT. REG. 2 0 76  0

RUNNING TIME (SLC) 1 0 9 5 . 3 1 USED MAXIMUM
TERMS 10 OUTPUT 1 5 6 2 3
GENERATED TERMS 2 0 1 6 0 INPUT SPACE 29 5 2 0 0 0
EQUAL TERMS A A 5 7 OUTPUT SPACE 7 1 2 6 7 1 2 6
CANCELLATIONS 8 0 NR. OF EXPR. AA 2 6 0
RECORDS WRITTEN 2 4 0 1 I D .  REGISTER JL 5 0 0
MULTIPLICATIONS 6 0 5 0  A EUMCT. RLG. Z 0 75 0

RUNNING TINE ( S C O 1 1 6 4 . 6 2 USER maxi mum
TERMS III OUTPUT 1 4 1 0 1
GENERATED TLRMS 2 0 1 6 0 INPUT SPACE- 29  5 2 0 0 0
EQUAL TERMS 5 9 6 3 LINT PUT SPACE 712A 7 1 2 6

C E N T R O  D I C A L C O L O  D E L L '  U N 1 V E R S I T A  DI  T R I E S T E



CANCELLATIONS 96 NR. OF EXPR. 66 260
RECORDS WRITTEIi 257 2 It ) .  REGISTER 1 500
MULTIPLICATIONS 60 5 0  A FIJUCT • REG. 20 750

RUMNIIIG TIME (SEC) 1 2 1 0 . 9 7 USED MAX IMUM
TERMS Ili OUTPUT 13 2 63
GENERATED TERMS 2 o i  6u INPUT SPACE 2 ° 5 2 POO
EQUAL TERMS 6601 OUTPUT SPACE 7121 712 6
CANCELLATIONS 96 IIP. UF EXPR. 66 2 6 0
RECORDS WRITTEN 271 9 ID .  REGISTER 1 500
MULTIPLICATIONS 6U5C6 FUNCT. REG. 20 75 0

RUNNING TIME (SEC) 1 2 5 7 . 2 3 USED maximum
TERMS IN OUTPUT 1 1 6 9 0
GENERATED TERMS 2 0 1 6 0 INPUT SPACE 2°  6 2 00 0
EQUAL TERMS 0 3 A 6 OUTPUT SPACE 71 2 7 71 26
CANCELLATIONS 116 NR. UF EXPR. 66 260
RECORDS WRITTEN 20 31 ID.  REGISTER 1 5 0 n
MULTIPLICATIONS 6 0 5 0 6 FNMCT. REG. 20 76 0

RUNNING TIME (SEC) 1 2 6 6 . 9 1 USED MA XI MUM
TERMS III OUTPUT 1 0 3 6 6
GENERATED TERMS 2 0 1 6 0 INPUT SPACE ? o ' j 200 0
EQUAL TERMS 9o 60 OUTPUT SPACE 71 27 7 1 2 6
CANCELLATIONS 126 OR. OF CXPF., 66 260
RECORDS WRITTEN 29 1 2 ID.  REGISTER 1 50 0
MULTIPLICATIONS 6 0 5 0 6 FUNCT. REG. c. v 7 ' n

RUNNING TIME (SEC) 1 3 1 0 . 6 9 USED MAXI MO‘1
TERMS IM OUTPUT 0 9 0 2
GENERATED TERMS 2 0 1 6 0 INPUT SPACE -> f >«:c. 4 • 20 0 0
EQUAL TERMS 1 1 1 1 6 OUTPUT SPACE 7127 7 1 2 6
CANCELLATIONS 166 MR. UF EXPR. 4 A 26 r
RECORDS WRITTEN 29 59 ID.  REGISTER 1 50 n
MULTIPLICATIONS 60 50 6 FUNCT. PEG, I?0 75 0

RUNNING TIME (SEC) 1 3 2 1 . 1 3 USED maximum
TERMS IN OUTPUT 7 7 7 0
GENERATED TERMS 2 0 1 6 0 INPUT SPACE ■1 o • 2 00 0
EQUAL TERMS 1 2 2 6 6 OUTPUT SPACE 7123 71 2 6
CANCELLATIONS 166 111*. UF EXPR. 66 260
RECORDS WRITTEIi 2 9 7 7 ID .  REGISTER 1 6 DO
MULTIPLICATIONS 6 0 5 0 6 FUNCT. REG. 2 0 75 0

RUNNING TIME (SEC) 1 3 2 3 . 6 6 USED MAXI MUM
TERMS IN OUTPUT 7 7 7 0
GENERATED TERMS 2 0 1 6 0 INPUT SPACE 29 5 2 000
EQUAL TERMS 1 2 2 6 6 UUTPUT SPACE 217 7 1 2  6
CANCELLATIONS 166 UR. UF EXPR. 66 260
RECORDS WRITTEN 299  r ID .  REGISTER :i 50 2
MULTIPLICATIONS 6 0 5 0 6 Fl'MCT. REG, 2D 75 3

L 2 
L

M R
Z VERT6 = VEI.T6 
ID 01 (MU +)=-02 (MU)~  
ID* I t DUTRR# 01 ( MU + ) = 
DELETE VERT6 
MPRItlT VERT6

'13 (,MU)- 0 4  (Mil)
- 0 2  (Mil)-U3 (MU )-<)*< MU)

r* r- ru

C E N T R O  D I C A L C O L O  D E L L '  U N I V E R S I T A  DI T R I E S T E



BEGIN 2 0 1 7 .7 2  SECONDS

U n i T C  COMMON 
*ENL>

J 2 c >

S Y M B O L S 1 * 1 / Zt  K , K K *
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The study of the gravitational Siavnov-Ward identities shows that the total graviton propagator is 
transverse in the Landau gauge (c = 0). An off-shell, explicit computation of the one-loop graviton 
contribution to the graviton self-energy confirms this result for order jr.

In the last ten years the covariant approach to quantum 
gravity, fiat-spacetime expansion, has been applied several 
times in an attempt to understand the structure of the 
counterterms required for the graviton loops."- ' Essen­
tially, these calculations demonstrate the possfoiiities for 
regularizing the lowest-order contributions for the two- 
point graviton Green’s function— a single graviton and 
fictitious loops— by employing the method of dimensional 
regularization. But also a conclusion was forwarded ac­
cording to which the counterterms required to caned the 
one-loop infinities in pure gravity cannot be marie from 
the generally covariant objects V —g R 2, V ’1—g R flvR flv, 
and V - g R ^ ^  working with the flat-spacetime ex­
pansion method, in the .presence of Lorentz-covariant 
gauge-breaking expressions, where general covariance is 
the gravitational analog of gauge invariance.5-5,8 The 
reason for these results is the dependence of the one-loop 
radiative corrections to the graviton Green’s function on 
the gauge parameter a , and the im possibility of choosing 
a  such that a transverse Green’s function occurs.

Unfortunately the conclusion quoted above relies on a 
misunderstanding of the Slaynov-Ward identities and is in 
striking -contradiction with the results obtained for pure 
gravity in the background-field form alism 56,5' in which 
case gauge-invariant counterterms can be realized.

In  the absence of a convincing physical argument to ex­
plain such disagreement it is worth investigating the sub­
ject further. In principle, the general covariance of the 
Einstein gravitational Lagrangian suggests gauge- 
invariant conn terrains. It is shown below that a con­
sistent treatment of the problem confirms this expecta­
tion.

The starting point of this article is a general description 
of an off-shell calculation of the divergent one-loop gravi­
ton contribution to the graviton self-energy, in the context 
of "the covariant quantization method, by using Lorentz- 
covariant gauge-breaking terms, and working with two 
distinct parametrizations for the graviton fid d , referred to 
as [ 1 j and f 2 j . Tnese results w ill serve to check the con­
clusion extracted from the gravitational Slavnov-Ward 
identities. A  brief explanation of the notation used fol­
lows:
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-2S&& at* (i)
is Goldberg’s version of the Einstein Lagrangian extended 
to n dimensions,1,10 where g and gMV are defined by 
F v= ( ^ ) ‘V v, S *v = (—g.)-5/V .  Here, g„v is the 
metric tensor, g=detg/lv, and gMvgv).=5>.. In  the system 
of units ft=c = 1, the relation between the gravitational 
coupling constant k and the Newton constant G is 
k2 =167tG. The graviton field, here called is defined 
by

{1} g^sr+KP" (2)
and

^ v)2 G)
is the gaugerbreaking term.

Altem ativdy, it is possible in a different parametriza- 
tion to set

[2J 3 f = - \ \ ^ R  (4)
AT

to define the graviton ndd Apv by

{2} ^ v=5^v-fx-/i/lv , (5)

and to choose a deDonder-type gauge-breaking term, i.e.,

{2} t 9>V)2- (6)
The classical gravitational Lagrangian written as in Eq .

(1) differs from the more fam iliar Einstein-Hilbert form, 
Eq. (4), by a surface term, and the only purpose of com­
puting the graviton contribution to the graviton self­
energy using both expressions is to control the accuracy of 
the results.

The determination of the graviton propagator
A;lex-pip) in a momentum space of n dimensions, n — lea,
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is considerably sim plified b y  use o f  the relation17

^ X B , X . ' ^ P ^ ~ \ , P',pcr^p)— ~ ^ k 0 .p c  -

T h e  unit m a trix  is given by

lw,pcr=T^X-55CT-r5xff5ft,) .

(7)

(8)

T h e  fa cto r & ~ \ - p if)cr{p ) ,  in E q .  (7 ) , represents the part 
o f  E in s te in ’ s La g ra n g ia n  quadratic in the graviton fie ld, 
plus a gauge-breaking term , B , after appropriate sym - 
m etriza tio n o f  indices. F o llo w in g  this procedure the bare 
graviton propagators are obtained in both cases; fo r gen­
eral a ,  •

1! ■̂xb.x-̂ P'1 — ~~11 Sxx&pp+ 2 d  -fa ftxfik'p] -r - ■ ‘ 2 ( ̂xpPk’P p+ bx-pPxPp)
2p  ip  )

—  ' ^ k X ' P p P p ^ ^ P f f P k P k , J r & x e P r P p - r & V p P k P p )  .
41 p  )

(9)

{2) &kRX'p(p) = z~T 2P‘
5u'5#r+&xfr5v0“ “L 2J'' x̂xPpPp +&ppPxPx:•srb\pP>:Pp^&k&xPp) ’>

2{p  )

factors o f  i  and 2 tt are neglected in  this w o rk .
F o r  a =  — 4- the simplest fo rm  o f  the bare g ra vito n  propagator is recovered:

(1) ̂ xp.k'P’̂ P) = ~7~ĵ xx'̂ pp -f 1 *
2P

l2} ̂ xp,x'^p)=TT
2v~ 6) — 1

(11)

(12)

A  simple pole \ / { n — 2 )  is alw ays present in the F e y n ­
m an  rules fo r  the gravitational fie ld , in dicatin g th a t the 
E in s te in -H ilb e rt La g ra n g ia n  is meaningless in  tw o  dim en­
sions, c o =  1 , reducing to a tota l divergence.1,17 T h e  ap­
pearance o f  the pole in the free g ra v ito n  p ro p a ga to r or in 
the gravito n vertices depends on th e  choice o f  g pv o r g pv, 
respectively, fo r  the graviton field d e fin itio n .

T h e  derivatio n o f  the thre e-gra vito n vertex fu nctio n 
and the F e y n m a n  rules fo r  the fic titio u s particles follow s 
im m e dia te ly. T h e n  one is faced w ith  the task o f  m u ltip ly ­
ing appropriately propagators a n d  vertices, w ith  subse­
quent evaluation o f  the corresponding integrals in order to 
obtain the divergent one-loop g ra vito n  co ntributio n to  the 
gra vito n self-energy.

O n c e  the one-particle-irreducible a m putated G re e n ’ s 
fu nctio n is obtained, referred to as n ^ v ^ l p ) ,  the con­
nected one can be b uilt:

v̂.fXT̂  — ̂ nY.k̂ P̂ k̂ k'̂ P̂ X'p,pĉ P̂  i (13)
where superscript c  stands fo r  connected.

Proceeding fu rth e r, the generalized S la v n o v -W a rd  iden­
tities are investigated fo r the q u a n tize d  gra vitational field 
by using fu nctio na l techniques. F r o m  ’t H o o f t ’ s tech- 
tiiq u e 1' 2' 11 the results are

[ 1) ^ - < 0 1 T ( d fl6 flJ x ) d p6 p<J( y ) )  | 0> =  - y )  ,

a==0 , (14)

(2) ^[(oina^^xia^^^nio)
— ( 0  I T { d v h Mi{x ) d ph p c ( y ) )  | 0)

-f t <0 I T(dvhflu{x)d(r}ipp(y)) | 0)]
=  — 5 vtrS { x —y ) ,  a ~ ~ 0 .  (15)

I ----- -
In  m o m e n tu m  space, to  order k 2, these relations read

[1} p pp /, n 'vp<T(p )= 0  , (16)

{2} PfiPp̂ fiV<pâ p) PvPp̂ -fip.,pxj(p}
+  T P v /v n £ ^ ,(p )= 0  . (17)

These identities are independent o f  the w a y  in w h ich  
the Lo re n tz-c o v a ria n t gauge-breaking term s are chosen. 
F o r  exam ple, i f  E q .  (3) were replaced b y an expression like

fo r an arbitrary J v , E q s . (14) and (16) w o u ld  still h o ld . 
T h is  arbitrariness, in some sense, obscures the behavior o f  
the purely lo ngitudinal part o f the gra vito n propa ga tor. 
H o w e v e r, i f  someone is p articularly interested in un der­
standing the problem  o f transversality in q ua ntum  g ra vity 
by fo llo w in g  the analogy w ith  the  Q E D  th e o ry, in w hich 
case the longitudin al part o f  the photon propagator does 
not suffer radiative corrections, instead o f the m ethod 
suggested b y ’ t H o o f t , it is advisable to use the prescrip­
tion outlined b y S la vn o v to  derive W a rd  identities fo r  the 
gauge theories.12,13 D o in g  so, one has

[ l j  ^ < 0 ! T ( < ^ ( x ) 3 ^ ( y ) ) i 0 >

=  ( Q \ T { A pak( x , y ) ) ’, 0 ) ,  c = 0 ,  (18)

!2) “ [ < o i n v jc)aA^))l°)
-{<0 | Tlhpcixftih îy))-] 0) 1

=  <01 T ( 5 ^ ( x , y ) ) | 0 ) .  c = 0  . (19)
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It is clear looking at the right-hand side o f E q s . US) 
and (19) that the longitudinal and transverse parts o f the 
graviton propagator are equally interacting and suffer ra­
diative corrections. E x p lo itin g  the freedom o f the gauge 
independence o f  the 5 m a trix it  is possible to fix  the 
gauge parameter a  in such a w ay that the longitudinal 
contribution in the loop w ill vanish. S o, m u ltip lyin g  the 
above expressions, on both sides, by a  and taking the lim it 
as a —- 0 , one obtains

[ij <o| nyxia^tyi)|o)=o, ao)

[2) < o | n v < * ) 3 , V W > | o >

- | < 0 | n ^ U ) a ^ ( y ) ) | 0 ) = 0 I (21)

which in m om entum  space takes the fo rm

[ l ] ^ n ^ ( p ) = 0 , (22)

1 2 ] ^ n ^ ( p ) - j p xn ^ ( p ) = o .  (23)

T h e  S la vn o v-W a rd  identities, presented in this w a y, for 
both param etrizations, establish that the to ta l  graviton  
p r o p a g a to r  is transverse  a n d  the L a n d a u  g a u g e  is essen­
t i a l  in  order to eliminate the undesirable longitudinal 
contribution to the graviton self-energy.

A l l  the above relations were first derived analytically 
and later verified up to second order in the coupling con­
stant by em ploying S C H O O N S C H IP .15 In  fa c t, extensive use 
o f this com puter program  fo r  symbolic evaluation o f  alge­
braic expressions was required at each step o f  the calcula­
tio n , fro m  the derivation o f  the graviton F e y n m a n  rules

until the explicit confirm ation o f the gauge invariance 
through the S la vn o v-W a rd  identities.

In view o f the com plexity o f the com putations in quan­
tum gravity the determ ination o f  the structure o f the 
co um e ncrns, even in pure g ra v ity , is still an object that 
deserves intensive studies16' 19 and certainly w ill occupy 
physicists fo r  m an y years to come.

Tn e  purpose o f this paper was to show that consistent 
w ith the S la v n o v-W a rd  identities the total graviton propa­
gator is transverse in  the La n d a u  gauge, and, undoubtedly, 
it is possible to define the counterterms fo r pure gravity 
by using generally covariant objects w hich are essentially 
built up fro m  the products o f the R ie m a n n  tensors. In the 
case o f the one-loop these objects are V  —g R  
V - g R ^ L  and In this-regard,
it could be interesting to observe that there is no disagree­
ment between the conclusions derived' from  the flat- 
spacerime expansion and the background-field ap­
proaches.
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