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TRANSVERSALITY OF THE GRAVITON SELF-ENERGY

Supervisor: Professor Abdus Salam

ABSTRACT

It 18 4indicated 1n this work the relevance of the
transversality of the graviton /self—energy in qQuantum
gravity. From the general results it 1is 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 symboliec evaluation of algebraic
expressions, in quantum gravity. In this way, it 1is also

incorporated in this work the details of +the algebraic



manipulation, which permit the reader to walk the steps that

lead to the above conclusions.



INTRODUCTION



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 /1,2/.

The basic éhracteristics 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 oL 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 fietitious 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
here
computation/2/. As it can be seen Ydoes not exist any

logical 1link between the two hypothesis suggested.



Essentially, those calculations demonstrate that
gravitation, regarded as a self-interacting massless spin-2
field theory/U-17/ gives rise to a calculable perturbation

expansion.

Apparently, the choice of a specific gauge parameter, with
the purpose of simplifngthe calculation, 1is 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
f£find a value for this parameter 1in 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
SCHOONSCHIP, a program written by Veltman to deal with the
symbolic evaluation of algebraic expressions/19/: in all
successive calculations extensive uge of this computer
program will be made. It 1s 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



was made using a two parameter Lorentz covariant gauge
breaking expression/20/. It was exXxpected that a Aud(cnzus

choice of the gauge parameters could finally solve the
Problem of the transversality of the graviton self-energy.
Playing with two parameters it i1is easy to £ix the
transversality of thé graviton self-energy to order KE ,
but, for the same values of the gauge parameters, this
shccess cannot, certainly, be extended To the total

graviton propagator/21/.

So, at this point, 1t is necessary to accept that the 1list
of Lorentz covariant gauge breaking terms has been exhausted
leading to the conclusion that a Loréntz covariant gauge
breaking term does not allow a transverse expression f°“ the

graviton self-energy/21/.

Another effort was made, by Capper et al., employing a
non-covariant gauge breaking term, the axial gauge/22-30/,
which reaffivms 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, 1n 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



background-field approach/34,35/.

it i1s the aim of this work to introduce the suggestion
that, in what regards the transversallty 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.,18,20, 21, 31, 32, may not be correct/36-39/.
Ac tually, those negative results are based on the

complexity of the algebraic manipulation in quantum gravity,
a misunderstanding of +the Slavnov-Ward i1dentities and the

inadequate treatment of the integrals

Sx,x1 O s Pxs fpi_/bz“‘l: (q‘ -J’I:z or similar, many times confused
with the massless scalar tadpoles which have the same
integrand/Uo, 41/, but are associated to topologically
different graphs/42/. Definttely, 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 thesefacts suggest the possibility of

general covariant counterterms,

It follows that the study of the transversality of 'fhe



graviton Green's function cannot re17' on the adjustment of
gauge parameters but should be expressed uneguivocally
through a complete review of the subject 1in order to
continue with a constructively unifying treatment of gravity

as a theory of elementary particles.



CHAPTER 1
THE STUDY OF THE TRANSVERSALITY OF THE TOTAL GRAVITON
PROPAGATOR

IN THE LANDAU GAUGE



1.0 Introduction

During the 1last twenty years the covariant approach to
quantum gravity - flat spacetime expansion - has Dbeen
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 gquantum gravity cannot be made

ER FR. uv

from the generally covariant obJjects JZ@_EL___. _;2__4QLBL__
HV

and J‘g EﬂquE 3 working with the flat spacetime

expansion method, in the presence of Lorentz covariant gauge

breaking expressions; where general covariance 1is the
gravitational analog of gauge 1invariance. The reason for
these results being the dependence of the one-lcoop

radia tive corrections to the graviton Green's function on
the gauge parameter __ X ___, and the impossibility of
choosing X such that transversal Green's function

occurs/1,2,18,20,21/.

Unfortunatel y the conclusions gquoted above rely on a



misunderstanding of the Slavnov-Ward identities and is in
striking contradiction with the results obtained for pure

gravity in the background field formalism/34,3%/.

In the absence of a convincing physical argument to
explain such disagreement it 1is worth investigating the
subject further. In principle, the general covariance of
the Einstein gravitational Lagrangian suggests gauge
invariant counter terms and 1t is shown below that a
consistent treatment of the problem confirms this

e
expetation.

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 distinet parametrizations for the graviton field,
referred to as {1} and {2}. These results will serve to check
the conclusions extracted from the gravitational
Slavnov-Ward i1dentities. A brief explanation of the

notation used follows,
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~ ~ ") ~ o~
L= EIB (&~ Sy - —Ei—z— gﬁg,ux S wv

{1}
o ~ o
< ¥ KK Av
- Z%KSAEPV) e &, I.1.1
is Goldberg's version of the Einstein Lagrangian extended

~ ~
HY
to n dimensions/1,61/, where 3 and éor"‘ are defined

-I“ '/ ~ 1y
by __gL_v__ = _(,g)a guy ' gw = (_glé guv . Here,
__2441__ is the metric tensor, _2_ = de.% Dy and

Hy
m
g gv)‘ = _81\ . In the system of units ‘tl = C‘__ =
;é_. the relation between the gravitational coupling
~ b
constant _K_ and the Newton constant L is K~ = léﬂq;

S B v
1y =9 ‘”Kfé

is the definition of the gravitational field, here called

HV
#____o and

{1} Szg = - _‘_é};(a’,‘%ﬂv)l

is the gauge breaking term.

Alternatively it is possible in a different
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parametrization to set

21 £ -2 V3R

to define the graviton field hH! by

{2} g,,w = Suv+ Kl’\,.w
I.1.5

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

2
{2} SLB - - —.2,]:? (‘apl(,xv——:g: Dvl‘lwx)

I.1.6

The classical gravitational Lagrangian written as 1in
Eq(I.1.1), differs from the more familiar Einstein-Hilbert
form Eq(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.



12

1.2 The One-loop Contribution And The Slavnov-Ward Identities

The determination of the graviton propagator,

J&L@JQ&?l___. in a momentum space of n dimensions, n=2w, is

considerably simplified making use of the relation/35/:

A},p,)\"g/cr) ZX\)\'F',fG%P) = —ﬂ— 2B, £

The unit matrix is given by:
.ﬂ-)\le‘gc’ = %(5}55}30’%- S\ 8Ff>

The factor A;"‘ o , in the Eg(I.2.1), represents the
part of Einstein's Lagrangian quadratic in the graviton
field, plus a gauge breaking term, 433 , after the
appropriate indices symmetrization(Appendixes I and II).

Following this procedure the bare graviton propagators are

obtained in both cases; for general _X _ :

{1}ZXXF’XPWW - E?E[g)xgpp’4_gAg’3xp

— 2(1tw) 8/\P S\ 13\] 4
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O+ 2x)

+ f’b)z [&\P?x?s’ 4 Oxp F,\P?]

+ (‘32;2';/2‘*) [8,\0\ PePr + Opp'py Py

1 SAF,PA‘ FP + 8/\.?1;)\ PP‘] | 1.2.3

t2r ANyg vae = | SxxSep' + Srp Sy
M) XECP w[ AN OB T OAROAF

- L 8pSyp]

w =1

_ (1+2x) [&x papp + opg fafx
T 2(

+t 8/\{3’P/\'ﬂ3 + SX‘PP,\F)B'] 1.2.4

factors of 1 and _;EEL_ are neglected in this work.

For c<:‘-943 the simplest form of the

bare graviton

propagator is recovered:
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(2} A g, Npp) = .i_’ﬁz_(rS%N%?F’ + Sxp'ONp

I.2.5
— 3xgéxg)
2y Axg g = :2—‘?5 (5anSpp + SXp'Sxp
— —L_ 8xpSxg)
w-1 I.2.6

A simple pole 1/[n-2]1 1is always present 1in the Feynman
rules for the gravitational fielq, vndicating that the
Einstein-Hilbert Lagrangian is meaningless in 2-dimensions,
w=1 reducing to a total divergence/1,35/. The appearance of

the pole in the free graviton propagator or in the graviton
at

kv Y
vertices depends on the choice of _ﬁg___ or _;3___,

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 1IV). 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).



15

Once the one-particle irreducible amputated gravitational

Green's function is obtained, referreé to as TT&?»X?I?) '

the connected one can be immediately built:

) _
T seep = Dudagp g xep Lxpgoep

The ¢ 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:

{1} 'E‘F ot T Puv (0 Y foern)lor =8 q §cx-y) ,
% # O

{2) -:—(-(Q)VT( E)HHFV(Z)%I\SG'C)/))\O> — <oV T (v hypen shec (r)10>

+ .L‘l_ (o\T(QvL)PHLx)DG’Lj:gQ))!O}]:—Sva’ Sary) | K#EO

Io2.9

in momentum space, to order KL , these relations read:
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c

I.2.10

C
{2} pH Pf'ﬂ_w, sopy - Pva—lT(;AP‘/fO’ P

v—‘c
1 I\ —
tr PP T prass p =o
I.2.11
These identities are independent of the way in which the
Lorentz covariant gauge breaking terms are chosen..If for
example, EQq(I.2.7) were replaced by an expression 1like

2 ——
L V&X)(QH?LV‘jy). for an arbitrary __QX__. 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 1is
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
correctiongf instead of the method suggested by 't 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:



17

() = <Ol Bow @ Jufliap)l 0> = <oIT (Agoncny) oy

I.2.12
q7ﬁo

{2} _&_[(0”(‘1{90’@)'&1 hpx(y)10> - -‘5 {olT (hgﬁcx) 3) hﬂp(vi)loﬂ

= <o|T(8erhixy} oy , N#O

I.2.13

It is clear looking at the right hand side of Eq(I.2.12)
and EqQ(I.2.13), that the 1longitudinal 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 _¥X_, in such a way that
the longitudinal contribution in the 1loop will drop. So,
multiplying the above expressions, on both sides, by _~jx_

and taking the 1limit as X—>0 , one obtains:

{1} <0[T(¢fo‘6*)y(9/u/@,ﬂ,\(7))’0>: o

I.2.14
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{2} <ol (hpwen huy i )lo> .__‘2..: <olT(|1_g«<x)D} hun)loy = ©

I.2.15
which in momentum space takes the form:
—c

1y pully g (=0

1.2.16
¢ Lol =0

{2} F“TV*‘fy(P) - & P g =

1.2.17

The Slavnov-Ward identities, presented in this way, for
both parametrizations, establish that the total graviton
provagator 1g  transverse . _and the Landau gauge dis
egssential/%2/ 1in order to eliminate = the undegirable
longitudinal contribution te the graviton self-enersyv,

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 i1invariance through the

Slavnov-Ward identities(Appendixes I, 1II, III, IV, V).



CHAPTER 1IIX
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, 44,45/, 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 Uanecessary 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 analog7 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

-y Fau F ™
adding to the Maxwell Lagrangilan, 4 Tpv ., the term

2
;jé!@ﬂff /47/. When applied to the gravitational case the
result 1s a non-singular kKinetic matrix, which could be
inverted to give the Lorentz covariant graviton propagator.
The Gupta qQuantization method c¢can be used to compute

amplitudes at the tree level/U48/.

The next contribution came from Feynman, in 1963/6,49/. He
discovered that theapplication of the Ferml quantization
scheme to non-abelian theories like Yang-Mills and
gravitation, generates the propagation of non-gauge modes,

leading to the vioclation of unitarity in the S-matrix. The
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unitarity can be recovered by subtracting theseunwanted

gauge-effects. The trick consists in introducing the so
called fictitious particles, which, propagating around
closed loops never appear i1in the external legs. Then, to

every c¢losed loop diagram, it must be subtracted the
corresponding fictitious particle loop. These fiectitious
particles, many times also called ghost particles, are
scalars in the Yang-Mills case and vectorsin the case of

gravitation.

In his own way, Feynman mapped out the path to aveid the
difficulties which he had pointed out, dealing with one loop
diagrams. The solution for arbitrary diagramsl 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 c¢lassical
gravitation, in empty spacetime, is described by the

action/55-58/:
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5=%}JM€‘R : II.1.1

The Rieccl scalar curvature, R, is constructed out of the
metric tensor J&aL~ and its derivatives by means of the

substitutions:

R'—‘. guVRHV '. Ilol.é

g
Rp\l: .Q_[!-‘_lff - _&E?V +r;‘6'f nfﬂi"’r’:\;v‘—-‘o’j II.1.3
s axF

REV - 2?6-’( ag““’ + Dgw - acguV) IT.1.4
2 ax¥ ax*  9x” .
Where g: cle_‘}- guv and gw is defined by w s S . In

the system of units T’\-‘C:i R Kz"é’“c\ . Here G 1is <the

Newton's constant.

It is evident from the above expressions that the Ricei
scalar curvature, includes second derivative and first
derivative terms of the metric tensor, qéLﬂL, which occur
linearly and Quadratically respectively. This
consideration turns out to be fundamental for the analys\5

of the divergences of the Feynman diagrams in quantum

gravity.
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The classical action for Einstein's gravitation,
Eq.(I.1.1) 41is dinveariant under the general tensorial

transformation law,

gpv (=) = 8)(9 axo' g o %)

aX\u gxw'
' IX.1.5
which determines a variation v®) at the spacetime
ZH
Under the infinitesimal coordinate transformation
Ve xHr gH I1.1.6

it is a relatively easy task to write down the Eq.(IX.1.5)

explieitly. It reads:

) o
& By 2 = g,{y (2) = O éq‘w %Ho,c» _.2.30_&) gjv‘”)

5 xY axH

- ?’O‘Lx) 9 v (%
QXX IT.1.7

As the general coordinate transformation, 1in General
Relativity, corresponds to the gauge invariance in Particle

Physics/78,79/, the Eq.(II.1.7) will be referred as the
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'H
gravitational gauge transformation, and the _Z::L. ag the

four infinitesimal gravitational gauge parameters.

The flat spacetime expansion approach to quantum gravity
can be switched on by linearizing the metric tensor —EL“L
about a Minkowskian background. To this end, the graviton

field, ~h&i_.vis defined as follows:

g:,uv = Ruvy +X l’lpv I1.1.8

The indices are now raised and lowered with _QmL. the

Minkowski metric.

After this decomposition the gravitational action can be

written as an infinite power series of _ng_

5:£°+K5|+K23

R ke I1.1.9
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 fileld
_ﬁ#ﬂ_' 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 Egq(II.1.8):

| l»'“,v(z) - }'sz(x) ‘( zucz ajv () )
D xv o X¥

S ~I1X.21.10
(?a((z) _&llng <+ 8ch) l?p.D‘CZ) + ——'chz} Svcz))
o v 2

2.2 The Gauge Fixing Term

In the General Relativity Theory the freedom of coordinate
transformations, which, a8 <can be seen 1in Eq(II.1.7),
inecludes four arbitrary functions, doesn't permit a unique
determination of the metriec tensor éLuL. from the Einstein

—
field equations. lhere must be imposed on the metric tensor
four additional constraints usually KkKhown as the coordinate
conditions. These conditions specify the coordinate system

in which égpi should be solved/58/.

An analogous problem arises in electrodynamics, where the

invariance of the Maxwell equations under a gauge

QM'—-?AH +3H}\

transformation,

, with _/\__ being an

arbitrary scalar function, makes 1t impossible to obtain a
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unigue solution for the radiation field, without fixing the

gauge .

A practical example of coordinate condition 4is the

expression

3 &7 -3, (V2 e o

Ir.2.1

It is8 not generally covariant, and can be used to break
the general covariance of the Einstein action. As a matter
of faet, thg 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, Qo , Eq(II.1.9), in

order to derive the graviton propagator; shows that it 1is
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-invertiible.

The example of QED ~ Fermli 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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2
L& == Gy 1I1.2.2
2o
_iéL_ 18 a function of the gauge fileld EMM and its first

derivative ; while _X , is the general Zauge parameter.

This important technical device which ig gundamental 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 pPhysically

equivalent gauge conditions.

For convenience, a Lorentz covariant gauge breaking

expression is used in the present work:

% 11.2.3
ia=—~é—'d—(9p}wv ~2'-—9vkﬂﬂ)
where,
C'\/ = (;)}4 l'\yv__:é_' Qvl]},(’,( Ir.z.4

2.3 The Ghost Term
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The introduction of the gauge fixing terms, \nvariably,
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, 49-53/.

Carrying two symmetric Lorentz indices, the graviton
f£ield, _th_. has ten degrees of freedom. However, the
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.

In this way, the elimination of +the longitudinal
contribution in the closed-loop diagrams is equiwvalent to

the elimination of the eight unphysical degrees of freedom.

In some sense, the gauge condition carries with 1t 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
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what concerns; the present calculation all that is necessary

is the inclusion of an extra term, gdxqé;ﬁ o

carrying two complex anti-commuting vector fields, DCK and

i+
2§g . usually called "fictitious particles" or

"Faddeev—-Popov ghost'"., The ghost Lagrangian, °E§ . is

defined in the following way:

ch,r; = X*V (_SCY_) XM

S Awl II.3.1

In this equation _;Qgh_ are the four infinitesimal

gravitational gauge parameters.

Working out the above expression one finds:

'&:E:: )thj;(v
4w XS (QHL\PVQ“ + ”\pv 9,4524 +<;))a A,up v
+ p l’lr(vgy v hoh pr Y h,up D
II.3.2

-k B - s ) X

2.4 The Feynman Rules
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As remarked 1in the earlier sections, in the covariant
quantization of the gravitational field, the <classical
generally covariant action 1s ©replaced by a non-generally
covariant one. This quantum action yields Feynman rules

describing a unitary and causal theory.

%jﬁ’\/—_g‘R—‘——?ﬁ; (%\/@R+L3+LG)

IT.4.1

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 enocugh 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 gauge field in that

way comes out to be the source of one of the major problemé

when performing explicit computationJ a 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 c¢onsideration 1is 8o large that 1t becomes almost
prohibitive their maﬁipulation by hand, and certainly a
misuse of the humean energy considering that it is Just a
mechanical work:; something, that can be done by a computer,
i1f programed to do so , with an infinitely high speed and

accuracy, compared with the human standards.

In fact, the graviton Feynman rules L1a\/t? been derived by
computer( Appendixes I to 1IV). The SCHOONSCHIP program for
symbolic evaluation of algebraic expression - SCHOONSCHIP
Vergsion 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 1(see also Appendixes I and

11).

The expressions for the bare graviton vertices c¢an be
obtained in a straightforward manner by repeated functional
differentiation of the term S ' in the linearized

Einstein's action, EqQ(II.1.9).

In coordinate space the nth. order bare vertex

function is given by:
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n n : 24
n-2
Eh@:""‘ﬂﬁq(”l---zn) =K S féx ‘:ﬁ"l(h)
5 }]x‘ P'(t()nv gh«nan (xn)
IT1.4.2
Where use is made of the relations:
Shq (xi.) - Sa(q'gpl)pgcz‘—x.z) II.ll.3
) I'IO('F' &) .
and
Fapy = 1 (FaHpr FaHa)
Ir.a.u
Consequently the three-graviton vertex function in
momentum space is immediate. In this case 1t 1is employed

the momentum index combinations an’ggg ' Bzo(géz, ,0__;% B3 . The

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 1IV).

In addition to the free graviton propagator and 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 radiav;ive

corrections . In momentum space they read, re 3spectively:

Gaptp) = _L__Swp II.4.5
P G (pyie)

, 2
.Vq,p,)o(%,wj (P, Pe,P3) = 1xlaw) N (FPP; SX(HSA)G’ .

" P53 SuON ™ + Pak PSS + Prp pa(pSTYN Pk pi (g SN -

—PIAPB’(ng’)}J—PIHP3>\85(T"P|,\P”4%SG‘> II.4.6

In the above graviton-ghost-ghost vertex, the

momentum-index combinations are a8, , £2a% and f&gg__.

The symmetrization of the graviton index pair, —Khﬂ+’ has

been included.

Now the Feynman rules are complete, and it 1is 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-Enersy
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The 8second order contribution to +the two-point, one
particle irreducible, amputated, graviton Green's function,
coming from a single graviton plus fictitious 1loops, is a

four index object which by symmetry and Lorentz covariance

has the tensorial form(Appendix VI)

Mg a'pep) = { papp p'pp Tuep) + 5«,35«',3’(,#)‘3,(3)

+ (8axu'Spp’+ So(p’ So'p) (f*’)z Taiep)

+ (Sap pa'pg + 5«’9’13«]0?) P2 Tuicp)

X + (Suq’Pppp’-i-Spp’P«pa’+§o()3’fo(’fp
+ Sw’ppo(f’ﬁ’) P" T},(f)} K2 II.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,
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g = - 'EL(—<DMHHV - QLQV‘MH)

I1.5.2

they read,

AL °4  _ L S _
« (2 S Juse 2315 ©) (SJqu(x)) B

j/'nvfy) De (-3 ( Spac +§vk9n) A}"ZA t1.5-3

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

generating functional Z (hMVx vX?"') , where bo (z)___ is

the massless scalar propagator,.

By taking the funectional derivative with regspect to the
source term. _é_g_o‘_. in the limit as \}OL{J ; 0 , gives

the identity for the two point Green's function. Its final

result will take on a simpler form in momentum space:
| s L oo Tls i\
‘&"[P"“PV)EO‘(P)"j’PV“W‘)f(’VCfﬂ =

“?{(Pfgvv ‘*’PG‘Sj’V) II.5.4
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In the above expression the superscript _C stands for
-C

connected, and ”,war(P) is obtained from Eqg(II.5.1)

by attaching the graviton propagator A%IQIL d'gf‘P) to dits

external legs:

T;v,go%p) = A},w/ xptpmp, o« R'¢p) AM'P',SO’CP) 11.5.5

The general content of these gravitational Slavnov-Ward
identities is that the lonsitudinal part of the sraviton
propagator does not suffer radia tive corrections. Indeed,

the right hand side of the EqQ(II.5.4) comes from the bare

graviton propagator:
A)@,A‘ﬁ‘tf) = 'ZI;,?(S)\’\' §F/3’ + S}\,B’é/\’IB - 8/\[38,\'/3’)

— i‘—*—z-%)— (PP Spp’ + PpPar SAN
2 (p%)

+ PAPRONB + PA’?{BS/\P‘) I1.5.7

As a natural consequence the one-loop contribution to the
one-particle irreducible amputated, two-point, graviton

Green's function Eq(II.5.1), t v e.
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Contrary to the general belief/40-41/, even in the context
of the dimensional regularization scheme, the appropriate

2w -2
inclusion of the integral A3, % 2 oﬁf;(p)idql (‘3-?) is

eggential, 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(ueq;ewf

to say that, definitely, theVone-loop graviton contribution

to the graviton self-energy is part of a generally covariant

object whose most general form 1s:

Jd“x\/:_g‘(a R+ b RP‘V Rw-f- c QHV‘XF R“wlg) I1.6.1
a b

The determination of the Coefficients s and

_JL__requires the outcome of the one-loop chU‘ation. Then,
Eq(II.6.1) was linearized, by using the definition of the

graviton field adopted along this work,

g}w: S + K BNV 11.6.2
and Fourier transformed. When the result obtained is
WV

compared with l‘>§%}UPY#\ , which, was computed by using
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the covariant guantization approach, for the gauge parameter

®==1/2 , it 1s verifiea that _ The iﬂh‘ni}fﬁ

P3r+ o+ the two-point, one-particle irreducible amputated
graviton Green's function 18 c¢contained in the generally
covariant object, essentially built up from the bilinear

products of the Riemann tensors.

The Gauss-Bonnet identity in four dimensions/ 76,77/ states

that for any field _g_,‘_L

JJ'&\/E (Re“"lquRw+ Ruv«’{i RWO{P)EO 11.6.3

But, on the mass-shell the external 7égnr_ satisfies the

classlical Einstein field equations, in the vacuum,
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va =0 11.6. 7

FZ IZW 2
This means that and __R_ vanish.

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

/(A?c ‘j::ﬁ: R’MV"(F R‘W“f& vanishes.

cL\\/e/rgenl'
At this point a natural conclusion arises: In_e__\zn_e;l_o_q_e

—_ ]

WY
”"(P’OUF‘(P)EO II.6. 5
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CONCLUSIONS

Initially, the study of the gravitational Slavnov-Ward
identities shows +that the total gsraviton propagator d4is
-X=0. 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 guantum

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 thils apparently unsurmountable obstacle.

More then ten years ago, the principle of general

coordinate transformation, in connexion with the background



41

field formalism, had been employved 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 finlteness of pure qQuantum gravity at
one-loop level, but opens new horizons for the understanding
of the meaning of finiteness 1n pure quantum gravity.
However, the way in which 1t happens gives rise to a new

challenge to the physicist mina.

Generally speaking, the symmetry of the graviton gauge

field plus Lorentz covariance f£ix the general structure of

the two-point graviton Green's function. The explicit

calculation , performed 1n 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,

e 4 \\/676\/\,
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 gquantum gravity
theory, the determination of the structure of the

"counterterms'" (1f this concept will be of any use at all in
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gravity) even in pure quantum gravity,

still an object that deserves intensive studies

certainly,

come/82 84/.

will

occupy the physicists for many years

43
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APPENDIX I
THE GRAVITON PROPAGATOR FOR A GENERAL GAUGE PARAMETER

Goldberg's Parametrization
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Dy EPF=I, (=Iy I, NE=Iy 56=Cs G7» YG=Cs URG, NHD=U, DR,
DT, DS=1, LY, DK, GPps DF=Ys GUs PCs Pl

LAG.

e e
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BEGIN «40  SECONDS
. o3

H R
JA LAG=1./Z.*K**~2*((U(RU;SI)+1./2.*K*(PO(RO:SI)+PO(SI)pO)))*
Te /4 (GUILA> MU #GUIHU, LAY )R CGUH KA, MU +GH (NU,KA))
=1¢/Z2%(DIRUSSTI+L s /2K (PO (PO, SII+PO(SISRN)) ) %
el (GUIHUsKAY+HGUKAS MUY I H(GUCLA, NUD+GUINU, LA
=2#*D(STHoKA)IED(ROs LAY *RL o /2% (GU (HU, NUI+GUHU, M) } ) *
la/be ¥K*¥2%5{PLINULKASRUI+PL(KASHUSRO))
H(PLLASNU,SI)+PL(NUSLAL,ST))
L 4 ID, GUIA+s B+ )G (AA+,BB+)=(D(A,B)=1,/2.%K*(P0(AsB)+PU(R,A))
+1 o 74 HERA2H(PO(ASLI)*PO(L3,B)+PO(ASL3)*¥PO(B,L3)
+P0O(L35A)*PO(L3,B)+PO(L3sA)*P0O(B,L3))
=1 /8 HKEEIR(POCASLII*PO(LILLEI*PO(LGSB)
+POCAsL3) *PO(L3sL4)*P0O(BsLG)
+POCAS L3)H*PO(L4, L3 XPO (L4, B)
+PO(A> LI)¥PO(LA,L3) PGBy LY)
+PO(L3,A)*PO(L3,LA)%PO(LASR)
+POCL3A)%PO(L3, L&) *PO(RsLA)
+PO(L3sAI*PO(L4s L3)%PU(LLs D)
+PO(L3,A)*PO(L4,L3)*PU(R,LL)))
H(DCAASDBB) =2 /2. %KX (PO(AA, BB)I+PO(EB, AA))
+1 o/ 0 RKER2K(POCAASLE ) HPO(LESBB)I+PO(ALLS)*PO(BB,LY)
+POCLESAA) *PO(LE SR ) 4P O(LE5sAA)*PO(BBS L))
~1e/Be®KH*xIX(POLAASLD)*PO(LE, LOI*PO(LOE,BR)
+POCAASLS) #¥PO(L5,LO) *PO(BB,LG)
+POCAASLE)#PO(LOS LE ) *PO(LO,8R)
+PO(AASLE)*PO(LG6,LE) *PO(RB,L6)
+PO(L55 AA)#PO(LE»LE) PO(L6,BD)
+POLL5s AAYXPOLLE LG =PO(RBB,LG)
+PO(LS, ALY *PO(LO,L5)%=PO(LE,RB)
+POLI, AA)Y XPO(LG,L5) *¥PO(BBsLO)))
L7 IDsGUIA+sB+ =D (AsB)=1e/2%K¥(PO(A,BI+PO(B,A))
+1 o/ g¥K¥%2% (PO A L3)*PO(L3sB)+PO(A,L3)%PO(D,L3)
+PC(L3,ARPOIL3yBI+PLIL3,AIXPO(B,L3))
~1e/BaKxEIE(PO(ASL3)*PO(L3,LAI*PO(L4L5B)
+POCA, LIDVEPO(L3s LA )*POLBsL4)
+POCALL3)*PO(L4ILI)IXPO(LL,R)
+POCA, L) H*PO(L4,L3)%PO(R,L4)
+POCLI»AIRPOCLI LA *PO(L4s D)
FPO(L3sA)%APUCL3,) LAY 4PO(B,L4)
+POCL3> AV *PO(L4, L3)XPO(L4s D)
+POCL3sA)PO(LA,LI)*PO(R, L))

J Lo 1Dy K=
Vo HPRINT LAG
. #BEGIN
SYMBOLS I=1, Di, D2, DLQs DLPQs D205 D2PQ, Ws Zs K, 22, I1T11,

I1T12s I1TR22s I2TL1, I2T22, 12721, 12T22s I3TLi1, I3T12,
I3T22, I4T1l,s I4T12, 14T21s I4T22, I15T11s ISTI2, I5T21»
I5T22, 16711, I6T12, IOTZ21l, 16722, ITT1ls 17712, I7T21»
: 17722, I8T11, IBT1Z, IBT2L, IRT22, I9T1il, I9T12, 1I9T22»
! 11011, 11012, 11021, Il022, 11111, 11112, 11121, 11122s
: 11211, 11212, 11221, Il222, I1311, 11312, 11321, 11322,
11411, I14125 1l421ls 11422, I1511, 11512, Il521, I1522.

INDICES Hu=Z, HU=Z, A=Zs B=Z, C=Zs L=Z, KA=Z, L1=Z, L2=2, L3=Z,s
Laé=Zs L5227, LO=Ls LT=LZs LB=Zs LA=7, RN=Z, SI=2, AA=Z, BB=Z,
CC=2s AAl=Zs AAN2=1s AA3=Zs Al=1, A2=1, A3=Zs Bl=7, R2=2,
B3=Z, J» BBl=Z, BB2=Z», BB3=Z, LA=Zs Sl=7, $2=2Z, S$3=7, S4=1,

SO F PPN W

LA

7 FUNCTIONS Dy EPF=I, G=I, GIs G5=I, G6=Cy 67, UG=C, UNG, DD=ll, DRy
DT» DS=Us DXs DKs DP» DF=!l GU, Pus Pi,

s d "

EXPR. LAG.

: RUNNING TIME (SEC) 69417 HSED  MAXTHUM

; TERMS IN OUTPUT 12

o GEMERATED TCRMS 40 INPUT SPACE 067 2G00
EQUAL TERMS 28 UUTPUT SPACE 85 4740
CANCELLATIONS 0 HRe OF EXPR, 51 260
RECORDS WRITTEN 0 ID. REGLSTEP 14 500
MULTIPLICATIONS 132809 FUNCT. REG. 20 750

LVERSITA DI TRIESTE . 35

A




BEGIN

SYMBOLS

INDICES

VECTORS

FUMCTIONS

EXPRe

69,61 SECUNLDS 5Y

HAMES LAG
COMNOM V2I,V2, LHVPs IHYPP
S ZsKKeTLsT2sT32T4sTH,TEyT7,T8,T9,T10

V Ql,02,P
*FIX

I=Is D1, D2s 0D1Qs DIPQy D20, D2PQs YWse Zsy Ks Z2, I1T1l1-
I1T12s 11722, I2T11ls I2T12s 12T21s 12T22s I3T1l1ls 1I3T12»
I3T22y I4T11, I64T12, 14T21, 14T22» I5T11, 1I5T12, I5T21,
IST22y I6T11s IOT12s I6T21, I6T22s 1I7T11, I7T12, I7T21,
17T22, INnTiLls ICTL2, IGT21, 18T22, IG9T11, 1I9T12, 19T22,
3011y I1022s I1021y I1022s I2111ls I1112y 11121, 11122,
T1211, 11212, Ii221, 11222, [1311, 11312, 11321, 11322,
11411, 11412 11421, 11422y 11511, 11512, I1521, 11522,
Kils TLs T2s T35 Ths T5s TOs T7» THs T9s T10,

MU=2s NW=Zs A=Zs B=2s C=1s L=Zs KA=1, L1=Zs L2=7, L3=7,
La=2s LB=Z, LG=Z, LT7=2, LB=Z, L9=L, RO=IZ, Si=7, AA=Z, d38=17,
CC=2» AAl=Z, AA2=Z, AA3=Zs Al=Z, A2=1, A3=1, B1=7, B227,
B3=7, Js» BDB1=Z, DBB2=Zs DBB3=Z, LA=Z, S1=Z, $2=7, S3=7, S4=71.

Al, 02s P

D EPF=I) G"’IJ GCIs G5=I) GL=Cy» GT7s UG=C» ‘.”"G, ND=1, DAy
DT» DS=U, DX, DK, Dps, DF=U, GU» PO, Pl, ‘ o

LAGy Y1, V2s IHVP, IHVPP.




S5

MR :
C WORKS DUT TUE GRAVITOUN PROPAGATUFR
Z LAG=LAG
L2 IDy Kk J+ ) =KKH& (=])
L 3 IDsKIK=0
*NEXT
SYHsoLS I=1, D1, D2, D10, D1PQs D20y D2PO» Wy 2, Ky 725 IlTlls
I1T12, 11T22, I2T11l, I2T12, I2T2ls, I2Te2s, I3T1l, 13712,
13722, I4T1lls I4T12» 14721, I4T22, IBTL1, I5T12, 15721,
I5T22s I6T1l, I6T12, I6T21s I6T22, 17711, I7T12, 17721,
I7T22, 18TLis IBT12, BT, 18722, I9T11l, 10OT12, IGT22,
11011, 11012, 11021, Tlu22, I11lll. I1112, 11121, I1122,
11211y, 11212, 11221, I1222y 11311, 11312, I1321, 11322,
I141is, 11412, Il421, I1422, I1%11, I1512, Il%21, I1522,
' KKs Tis T2s T3» Té&s T5s T6s T7s T8y T9s T10.
INDICES MU=Z, =2, A=2, B=Z; C=2Z, L=Z, KA=Z, L1=2, L2=15 L3=1,
L4é=2, LB=2s LO=Z, L7=Zs L8B=Zs L9=Zs RO=Z, SI=Z, AA=I, RB=7,
CC=Z, AAl=12s AA2=Zs AA3=Z, Al=Zs A2=1s Ad=1, R1l=1I, R2=1,
B3=Z, J» BBl=Z, BB2=Z. BB3=7, LA=Zy S1=1s S2=1s S3=Ls S4=17,
VECTORS Ql, a2, P,
FUNCTIONS Dy EPF=i: G=1, GI, GS5=1, G6=Cs» G7s UG=Cs URG, DL=Y, DR,
DT, DS=U, DXs LKs DPs DF=!ly GUs PQs Pl.
EXPR. LAG, W1, V2, XINVP>, IHVPP.
RUNNING TIME (SEC) . 13, HsED MAXIMUHM
TERMS IN OUTPUT 12
GEMERATED TERMS 12 IHNPUT SPACE 231 2000
EQUAL TERMS 0 ouUTPUT SPACE g% 4740
CAMCELLATIONS 0 HHRe UF EXPR, 24 260
RECORDS WRITTEHN 2 IDe REGISTLR 6 500
MULTIPLICATIONS 61 FUNCT,., REG. 10 759
LAG =
+ PL(MUsMU, SI)%PL(NU,NU,SI)

* (= La/BeMZ2%%(~1) )

+

PLIMU MU, ST )#PLILASLA,ST)
0 = 1e/84%Z22%%(=1) )

1e/44%PLUHULST, LAY *PLINU, LA, ST)

Le/4a%PLHUSSIHLAYRPLILASHU,ST)




+ 1o/Be*PLINU,LA,ST)#*P2(LASHULST)

+ PLIKAsKA»ST)*PL(HUsNULST)

¥ (= le/BekZ2%%(wl) )

+ PLIKASVASSI)*PL(LAsLA,SI)

* (= 1a/8okZ2%*(=1) )

— Lo/be*P1(SI MU, LAIXPI(NUsLALST)

= 1e/4%PL(SI,HU, LAY*PL(LASHU,SI)

+ 1,/8¢#PL{LASNU,SI)*PL(NUsLA»SI)

+ 1./8.*P1(LA:HU;SI)*Pl(LA;ﬂU;SI) +0.

SYMBOLS

INDICES

VECTORS

FUNCTIONS

EXPRe

C GAUGE BPREAKING TURM

Z LAG=LAG=1e/bo*D1%®x=1(PL(HU,NU,MI)«pL(RI,HULRO)
+PL (MU NUs MUY %P1 (MU RO RD)
+PL(HU, MU, HU) *PL (RO, MU, R
+PL(HUs MU, MUY %P1 (HU5 ROs RO

HPRINT LAG

*EXT

I=I, D1s D2, D1Qs D1PQs D2Qs D2PQy Wy Z» Ks 722, I1iT1l1l»
I1Ti2, [1T22, I2T11l, 1I2T12, 12T21, 12722, I3T1l1ls 13T12,
13722, I4T11, 1I4T12, 14T21, 14T22> I5T11, I5T12, I5T21,
15722, I16T11l, I6GT12» I6T21, 16T22, 17T11, 17712, I7T21.
I7T22s 1I0T11, I6T12, I8T21, IBT22, I9T11l, IOT12, I2T22s
I1011s 11012, Ii021s 11022, Il1l1ll, 11112, I1121, 11122,
11211, Il212, 11221, 11222, 11311, 11332, I1321, 11322,
I1411, 11412, Il421s 11422, 11511, 11512, 11521, 11522,
KKs Tls T2s T2, Thy ThHy Ths TT7s T8y T9Y9» T10.

MU=Zs NHU=Z» A=2s B=Zs C=1s L=Zs VA=7,» L1=Z, L2=7, L3=27,
L4=Zy L5=Z, L6=1» LT7=1, L8=1, L9=I, RO=Z, SI=Z, AA=Z, BR=7,

CC=Zs AAL=Z, AA2=I, MA3=1, Al=Z, A2=7, A3=Z, B1=7, n2=7,

B3=Z, J» BBl=Z, BB2=Z, BB3=Z, LA=Z, S1=7» S2=7, S3=7, S4=7,
Ql, 92, P

Ds EPF=1I, 6=I, GIls GH=Iy 66=C» G7, UG=Cs UBG, DD=1, pn,
0T, DS=U, DXs DKy DP, DF=Us Gl PO, P1.

LAGs Vi, V2, IlVPs IHVPP.

SE



RUMNING TIME (SEC) o4l HSED MAXTI MUY
TEPMS IN OUTPUT 16
GEMERATED TERMS 16 INPUT SPACE 241 2000
EQUAL TERNMS 0 guTpPHIT SPACE 113 4740
CAMCELLATIONS u HP . F EXPR, 21 2h0
RECORDS MRITTEM 9 IDe PEGLSTER 1 500
MULTIPLICATIONS 40 FUNCT. REG. 16 750
SYMBOLS I=1I, 01, D2s D10, DLPO, D24s D2POs» s Z» Ky 72, I1T1l1s
I1T12s I1T22, I2Tils I2T12, 1I2T21s 12722, 13711, I3T12,
13722, I14T11, I14T12s 14T21, 14T22, I5T11, I5TL2, I5T21,
I5T22s 16T1ls I0TL2s I6T21» 106T22, 17711, I7TL2s 17721,
I7T22, IBT1Lls, 1BT12s IBT2ls IBT22, IOTL1Y, IVT12, INT22,
11011, I1012, 11021, 11022y I1ll11l, I1112s 11121, 11122,
11211, Ilz1i2, fl221, rl222, 11311, 11312, I1321, I1322,
11411, 11412» 11423, Y1422, 11521, 11512, 11521, 11522,
KKy Tly T2s T3s Ths TEs Thsy T7, TBs T3, T10,
INDICES MU=Z, WHU=2, A=ls B=Z, C=1s L=Is KA=Zy L1=7s L2=7s» L3=1,
Lé4=2Z, L5=2, LO=Zs LT7=7, LB=ls LQA=Z, PO=L, SI=7, AA=Z, RB=7,
CC=Z, AAl=Zs AAC=Z, AA3=1, Al=1ls A2=1s AZ2=Z, B1l=7, B2=7,
#3=2, Js BB2=Z, BB2=Z, DR3I=Z, LA=7, Sl=71, S2=1s S3=1, S4=7,
VECTORS Qls Q2s P
FUNCTIONS Dy EPF=I1, G=I, GIs GbH=I, GH=C, G7» UG=C, UBG, DN=U, D8,
DTs DS=U, DXs DKs LPs DF=U, GUy PUs PL,
EXPR. LAGs Y1, V2, LHVPs INVPP.
MR
L2 IDs ADISUSPO(LIFSL2+)*P2(L3+sLa4sL 54,01 64+)=
DILLIsALIEDIL2sBLYADIL3IsA2)*D (L4, B2)*Q2(L5)¥Q2(L6)
L 3 TPy ADISOLPL(LLI+sL245L3+)*PL(L 4+, L5+, 6+)=
OD(LL, AL XD(L2,DL)*0L(L3)I*D(L4»A2)%D(L5,B2)%Q2(LA)
*HEXT
SYMBOLS I=I, D1, D2, D1Qs DIPO, D20, D2PAy Ms Z» K» 12, I1T1l1,
IiTlzs IXT22s I2T1X, I2T12s I2T2L1, 12722, 12711, 13712,
13722, I4T1ls I4T12, I4T21, I4T22, IST11l, I5T12, I5T21,
15722, 16T11l, 16TLZ, 16T21s 16T22s 17T1l, 17T12, 17721,
I7T22, IOT1L, IBTIZ, 10T21, IBT22, I9T1l, IOT12, I%T22,
11011, I1012, I:u21s, Ilu22s I1il1, I1112, Y1121, 11122,
11211, 11212, Il221i, 11222, 11311, 11312, 11321, I1322»
Ilaell, 21412, Il421, 11422, 11511, 11512, 11521, I1522,
KKs Tls T2 T3s T4y TSy Tb, TTs TU, Ty T1lU.
INDICES MU=Z, NU=Z, A=Z, B=Z, C=7Zs L=Zs KA=1, Ll=7s L2=7ys L3=7,
L4a=Zs L5=2y LO=Z, LT7=2» L8=Z, L9=Z, R0O=Z, SI=1, AA=1, BD=Z,
CC=Zs AAL=Zs AN2=1s AA3=1s» AL=L> A2=1» A32=L, RB1=1, RBR2=1,
B3=7Z, J, BBL=Z, BB2=Z, DBB3=Z, LA=Z, S1=7, S2=1, S3=7, S54=7,
VECTORS Qls Qs P
FUNCTIDNS D, EPF=IJ G=I.’ GI) G5=:; Gf.‘.':C’ G7, UG=C, Unno nn=U, ng,
‘ DT, DS=U, DX, D¥, DPs DPF=U, GUs POy P1l, P2,
EXPR LaGs Y1, V2 INYPy, IHVPP,
RUNNING TIME (SEC) 77 NSED TAXIMUM
TERMS IM OUTPUT 11
GENERATED TERMS 16 INPUT SPACE 278 2000
EQUAL TERHS 5 QUTPUT SPACE 67 4740

S>>




CAMCELLATIONS L HRe UF LXPR, ee 250
RECORDS WRITTEN 3 IDe FEGISTEP 23 500
MULTIPLICATIONS 61 FUNCT« RLEG, 19 750
SYMBOLS I=1, D1, D2, D10, DLIPQ, (20, D2P0O, W, Zs Vs Z2s T1T1l1,

INDICES

VECTORS
FUMCTIONS

EXPRe

V1

+

*

I1T12s IlT22, I2T1xs I2T22, 12T21, I2T22s I3T11ls I3T12»
I3T22, [4T11, 14T12, 14T21, 14T22, 15T11, I5T12, 15721,
I5T22, 16Tli, I6TLZ, I0OT21, I6T22, 17711, I7T12, 17721
17722, I0T11, 18T12, 18721, I8T22, 10T1l, IOT12, IOT22,
1011, Iiolr, Il021, 11022y I1111, L1112, 11121, 11122,
T123i1s 11210, 11227, 11222 I1311s 11312, 11321, 11322,
11411, Ilal2, 11421y 11422, I)lSLl1i, 11512, 11521, 11522,
KKe Tls T2 T3 Tas THs Tos T7s TEr T9s Tl0,

HMU=2, NU=Zs A=Zs B=Zs C=Zs, L=7s WKA=Zs Ll=Lls L2=1s L3=17,
Lé=2y L5=2y L6=2» L7=2s L8B=I, LO9=Z2, RO=Ly» S5I=1, AA=7, RB=7,
CC=Zs AAl=Zs AANO=ls AN3=ls Al=Z, A2=1s A3=1s Bl=l, B2=17,
B3=Z, Js» BBL=Z, BBI=Zy DBBAI=Z, LA=Z, S1=1y S2=1» S3=7, Sa=7,.

0ls, 02y P

Dy EPF=I, 6=I, GI, GF=Ils G6H=C, G7, UG=Cs UBG, DD=U, DR,
DT, DS=U, DX, DK, DPs DF=Us, GU, PO, PLls, P2e

LAG, Yi, V2, INVP, IHVPP.

QLOAL)*Q2(A2) *D(BL, B2)

{ ~ LeldekD1rok(w=1) )

Ql(AL)*D(A2,B1)*#02(B2)

(

= Lle/4e*#DLlw®(=1) )

Le/44%02(A1)*QLIAZ)*D(R1,B2)

1,/74.%Q02(A1)¥D(A2,DB1)*%01(B2)

D(AL,A2)*QL(BLl)*Q2(B2)

( = Lo/4exD1¥%(=1) )

Le/4s*#D(AL,A2)*Q2(BL)*QL(B2)

DAL, A2)XD(BLl,D2)

{ l1./44%QlD0Q2 )

38




+

DCAL,BL)I*D(A2,D2)

* (= le/24%22%%(=1)%01DOC2 )

le/4e*DAL,B2)IHOL(A2)*Q2(BY)

+ D(AL,B2)*Q2(A2)%Q1(BL)
¥ (o~ La/be¥D1kk(=1) )
+ DOAL,L2)%D(A2,0B1)
* ( l./“l*QlDQE ) +0 .
HR
Z \12=LAG
L 2 IDs ADISOPOLLI4L 24 ) %P2 (L34, L4+sLi+,Lb4+)=
DILI>A2YAD(LEAB2I*D(LISALI*D(L4pRL)*QLIL5)*QL(LAH)
L 3 TDsADISUSPLULL4sL24sL34+) %P1 (LA, L54+s1.04)=
DOLLISAZ)*D(L2yB2)%Q2(L3)*D(L4s AL)*D(LSsBL)*Q1(Lb)
*NEXT
SYMBOLS I=I, D1, DZs D10, D1PQ, D2Qs D2POs Wy Zs K» 225 I1T11,
I1T12, I1T22, I2T1is 12T12s 12T21s 12T22, I3T11, I23T12,
13722, I14T1l, I4T12, I4T21, 14722, I[%T1l, I5T12, 15721
I5T22, 1071, IOT12, Y6T21, f0T22, IT7T1l, I7T12, 17721,
I7T22, $BT1l, (BT12, I8T2l, IBT22, IOT1l, 1OT12, 19T22,
I1011, 11012, 11021, 11922, 11111, 11112, T1121, 11172,
11211, I1212, Il221, 11222, 11311, (1312, 11321, 11322,
I1411, I[1422, 11427, 11422, 13511, 11512, 11521 11522
Kks Tls T2 T3y T4y THs T6s T7» TBy T9, T10.
INDICES HU=2, HU=Z, A=Z, R=7. C=2s L=Z, KA=7, L1l=2Z, L2=7, L3=7,
L4=Z, L5=2, LG=Z, L7=Z, LB=Z, LO=Z, PO=Z, SI=71, AA=7, BR=7,
CC=Zs AAL=Zy AN2=Zs A03=1s Al=1s A2=2s A3=1, N1=7, 0N2=17,
B3=Z, Js BBL=Z, BB2=2, BR3I=Z, LA=Z, Sl=7, $2=1, S53=1, S4=7,
VECTORS 0Ly, Q25 P,
FUNCTIONS Ds EPF=I, G=Is GI» (hi=I[s G6=Cy, G7s MG=Cy HUBG, DD=U, DAY,
DTs DS=U, DXs DKy 0Py DE=U, GUY, PO, P1, P2.
EXPR, LAGs V1, V2, IHVP, INVPP,
RUNMNING TIME (SEC) lel2 USED MAXTMUM
TERMS IN QUTPUT 11
GEMERATED TLRMS 1o INPUT SPACE 278 2000
EQUAL TERMS 5 DUTPHT SPACE 67 4740
CANCELLATIONS 0 NRe UF EXPR, 23 250
RECORDS WRITTEHN 10 I1D. REGISTER 3 500
MULTIPLICATIONS 0l FUNCT. REG. 19 750
SYMBOLS I1=1, D1, D2y Dld) D1PQ, D2Qs D2PQ, YWy Zy» Ky Z2, I1T11.
. 11712, IiT22, I2T1l, 22T12, 12T21s 12722, 13T1l1l, 13712,
I3T22y 14T1ls I4T1C, 14721, I4T22, I5TI1, 1I5T12y 1I5T21,



IND

VEC

FUN

EXP

v2

I5T22, I0TL2,
17722 I0T1l,
11011, 11012,
I1211, 11212,
I1411s 11412,

10T1a
I8T1C,
12020,
11221,

114211

KKy Tis T2s T3, Ty

ICES HU=Z, tlU=2Z,

h\=1>»

La=Z, L5=7Z, LOG=Zs

CC=Zs AANi=1, AA2=1,

B3=2Z, J,s

TORS Ql, Q2 P,

CTIONS D> EPF=I, 6=I, GI,
DTs D3=U, OX, DK, 0P,

Re LAG, V1,

+ QLOAL)I®QZ (AZ)*RD (B L,B2)

* (= 1./%*kDIk%(=]1)

+ Ql(AL)*D(AZ,BL)>Q2(BE

*¥ (= le/4e*D1¥*%*(~1)

ves

)

)

IHVP,

= 1./4.%02(A1%QLIA2) %D (B1,B2)

= Le/4e*Q2(ALIRD(A2,BL)%0QL(D2)

+ D(AL,A2)*QL(BL)*02(B2)

¥ (= 1e/4e*D1%%(~1)

)

= 14/be%D(Als A2)%Q2(D1)*Q1(02)

+ D(AlsA2)%D(B1,B2)

* ( le/4.%Q1DQC )

+ D(AL,BL)*D(AZ,DB2)

* (= Lle/2¢%Z2%%(=1)*Q1DN2 )

- l./é.*D(Al;BZ)*QI(AZ)*GZ(BI)

b 1
(=

Ghi=1,

IoT21,
IBT21,
11022,
11222,
11422,

T5s Té,

B=Z, C=1,

I6T22s
18T22,
1111,
I1311,
I1511,

T7s T8y

L=Zs KA=Z,

I7T11,
T9T11,
I1tizs
11312,
11512,

17712,
19T12,
I1121»
11321,
11521,

T9, T10.

L1=27,

Zs L9=72, LO=Z, RO=1, SI=7,

rA3=1,
BB81=2, BB2=Z, BDB3=

DF =1,

IHVPP,

Al=Zs A2=1»

Z, LA=Z

G6=Cy» GT7»

b4

S1l=2Z,

HG=C»

A3=7,

UnG,

S2=1s

GUs POy Pl, P2,

N1=

17721,
19T 22, 60
11122,
11322,
11522

L2=25 L3=7,

AA=27, R'\:Z’
Ly B2=1,
S3=Z, S4=17.

Do=U, DR,




+ D(AL,B2)*Q2 (A2)Y*Q1(B2)
* (= 1le/be®DLkXk(=1) )
+ D(AL,BZ)*D(A25R1)
* ( 1e/4e*Q1DQ2 ) 40,
HR
Z INVP=VLi+V2
DELETE LAGsV1sV2
W*HEXT
SYMBOLS I=1I, D1y D2s D10Qs DLIPR, D2Qs D200, W, Zy Vs 22, I1T11,
IlTlB: 11T22, I2T1i, I2T12, 1I2T21, 12T722s I3T11ls I3T12,
I3T2 I14T11, 164T12s 14721, 14T22, 15T11, IST12, IST21,
IJT&L} I6T11l, I0T12s I6T21, I6T22, I7Tils IT7T12s 17721
I7T22, IRTL1L, IBTLZ, 18BTZ21, 1I8TC2, I9T11l, 19T12, 19722,
I1011, Ilol2, 11021, T“U&:; I1111, 12112, 11121, 11122,
I1211, 11212, 11221, 11222, 11311, 11332, 11321, 11322,
Y1411, 11412, 11421, 11422, 11511, 11512, 11521, 11522,
KKs Tls T2s T3s T4s T5s Tobs T7» T8s T9» TlU.
INDICES HU=Z, NU=Z, A=1, B=Z, C=2s L=1s VA=1, LL=ls L2=Zs L3=17,
L4b=Z, LS=Z, LG6G=Zy L7=1, LB=Z, L9=Zy RU=I» SI=1s AA=7s RB=Z,
CC=Zsy AANL=Zs AN2=1s ALD=Zy Al=1s A2=27s A3=7, B1l=Zs» RBR2=1,
B3=Z, J» BBL=Z» BBi=Z, BB3=Z, LA=Zs Sl=7» S2=1s S3=7, S4=171.
VECTORS Qls, Q25 P,
FUMCTIONS Dy EPF=I, G=1, GI, GE=Is GH=Cs 67, YG=Cy» URG, OD=iJ, DY,
DT, DS='» D¥, DKs DPs DF=ll, GU, PD, Pl, P2,
EXPR. LAG, VY1, V2, IHVP, IHVPP,
RUNNIMNG TIME (SLCC) labl UsEn MAXIMUM
TERMS IN OQUTPUT 11
GENERATED TLRMS 22 INPUT SPACK 215 2000
EQUAL TERMS 11 ODUTPUT SPACE h7 47490
CANCELLATIOHNS 0 HEe UF EXPR. 22 260
RECORDS WRITTEN 12 IDe PEGISTEPR 1 500
MULTIPLICATIONS 68 FUMCTo REG 17 750
SYMBOLS i=1, Ul: D2, DLOs DIPQ, D20, D2POy Wy Z» K 22, 11711,
11712, IZT22, L2TLl, 12712, [2T21, 12T22s 13T1l, 13T12,
I3T22, I4T1l, 14712, 14T, I4T32 I5T11, IBT12y IS5T21,
I5T22, I6T11l, I6T1i2, I0T21, I0T2 I7T11» I7T12s I7T21,
I7T22, I6TL12, I8T12, INTZ21, 'PTer {9711, 19T12, 19722,
I1011, Il0l2, 11021, Il0L22, Iiills 11132, 11121, Il122,
I1211, 11212, IlLle 11222, 11311, 11232, 11221, 11322,
Tigl1, 12432, 12421, 11422, I1%11, X1512, 11521, 11522,
KKs Tls T2s T3s T4s T5» T6y T7» T&s T9, Ti0.
INDICES MU=Z, HU=Z, A=1s B=Zs C=2s L=l KA=Z, L1=Z, L2=I, L3=1,
Lé=Z, L5=2, LO=1, LV?=1y LB=Z, L9=7, RO=Z, SI=Zy AA=7, 8R=7,
CC=Zy, AAl=Zs AA2=Zs AA3=1, Al=7s A2=1s A3=1, Bl=1s 02=1,
B3=Z, Js BBL=Z, BBZ=Z, DBB3=Z, LA=Zy Sl=Zs S2=7, S3=7, S4=1.
()1, 02} Po

_VECTORS

&/



FUNCTIUMS Ds EPF=I, G=I, Gl GU=l, G0=Cs» G7»

EXPR,

INVP

+

*

DT, DS=Us DXs DK, DPs DPFE=U, GUs PUs

LAG, 1. V2, INVP, INVPP,

QLIAL)*Q2(A2)*D(B1sB2)

(= 1e/2¢%D1k%(~1) )

QLIALI*D(A2,B81)%Q2(B2)

( = 1a/24%D1%%(1) )
1e/72#02 (AL #QL (A2 *D(B1,B2)
1o/72:%Q2(ALXD(A2,B1L)%QL(B2)

DCAL, A2)=*QL{BL)*02(DB2

( = 1o/2.%D1%%(=-1) )
Lo/2.%D(AL>A2)%0Q2(BL)*01(B2)

DAL, A2)*D(BL15D2)

( 1./2.%Q1D02 )

DCAL,BL)*DLA2,B2)

(= Z2%*(=1)%Q1DQ2 )
1e/20%DCALs BZ)*AL(A2I*Q2(B1)

DCAI,B2)%Q2(A2)*Q1(BL)

( - ll/Zo*Dl**(“l) )

D{AL,B2)*D(AZ2>B1)

( le/24%QiDQ2 ) +(} o

UB=Cs
Pl

UBGs
P2

nn=tl,

nnR,




n e

I INVYP=IHVP

LDy QL {nu+)=pP (1Y)

IDs 2 LOTPR,OL(HU+) =P (M1))
10y Q2 U+ ) ==P (ML)

IDs 2, DUTPRs Q2 (HU+ ) ==p (1Y)
*BLGIN

-
Olﬂw:\’

SYMBOLS I=1, D1y D2y D1Qs DLPO, D20, D2PQAs Wy, Z, ¥y 22, T1T11,

I1T12, I1T22, I2T12, 1I2T12, ICT21s I2T22, 1I3T11l, 13712,
I3Te2s, 14T11l, I4T12, 1I4T21, 14T22, 15T11, I5T12, 15721,
IST20, IOTLL, 16T12s 16T21, I6T22, I7T11s I7T12, 17721,
I17T22s I0T11ls IBT12, IBT21, 18T22» I9T21, IOT12, IOQT22,
11021, Ii0lZ, 11021, Il022, Il11l, I1112, 11121, 11122,
vIleils 11212, 1x221s Il222, 11311, 11312, 1321y 11322,
Il411l, 11412, 11421, 11622, 11511, IL1512, 11521, 11522,
KKy Tls» T2» T3» Th4s T5» Tbs T7s T8y TO, T10D.

INDICES MU=z, HU=Zs A=Z» B=2y C=Z, L=I» KA=Z, Ll=Z, L2=7, L3=17,
Lé=7, L5=Zs LO=Zs L7=Z, LB=Zy, L9I9=Z, RPN=l, SI=7s AA=1,s 3R=7,
CC=2, AAl=Zs AAZ2=Zs AA3=Z, ANl=1, A2=[sy A3=1, RB1l=1, R2=7,
P3=2, Js BBi=Zy BRI=Z, DBI=Z, LA=Z, 51=7, S52=1y S52=1, S4=7,

VECTORS Qls N22 Pe

FUNCTIONS Ds EPF=1, G=1, GI, GH=I, G6=Cs G7s UG=C, UBG» DD=U, DR,
DT, DS=U, DY, DKs DPs DF=U, GUs, POs Pl, P2

EXPR. =0s =0 =0y INYPs INVPP,

RUNNING TIME (SEC) 1,77 USED  MAXIMUM

TERMS IN OQUTPUT 11

GENERATED TLRPMS li ITNPUT SPACE 254 2000

EQUAL TERMS 0 PDUTPUT SPACE 5% 4740

CANCELLATIUONS V] Hite UF EXPR. 24 260

RECORDS WRITTEHN 15 IDe PEGISTER 13 S0

MULTIPLICATIONS 79 FUNCT. RLCG. 17 750

SYMBOLS I=I, Di, D2s DLOs DIPQs D20s D2P0Dy Ws Zs K, 12, I1T1l1:

I1T12, I2T22, I2T21s I2T12s I2T21s 12722, I3T11ls I3T12,
I3T22, I4T11l, I4T1l2» 14T21, 14T22, IST11, I5T12, IST21,
15722y IO6GTLl, 16T12, 16T21, I6T22s I7T11, 17712, 17721,
17722, IBTL:, IBT12, IOT2l, I8T22, I0T11l, I9T12, I9T22,
11011, I1012, [10221, Il022, Iil11, I1112, Il121, Il1lZ2,
11211, 11212, Il221, I1222, I131il, I1312, 1321, 11322,
11411, 131412, 11421, Il422, 11511, 12512, 11521, 11522,
KKy Tls T2, T3s Thy T5s Thy TT7» TBs T9» TLO.

INDICES MU=7, 1M=2, A=Zs B=Zs C=Zs L=2Z» KA=Z»y LLl=Z» L2=1, L3=7,
Lé=7, L5=Zs LO=Zy L7=Zs L8=Z, L9=2y RU=Z, 5I=Z, AA=I, BR=7,

CC=Zs AMNl=Zs AA2=Zs AA3=1s Al=1s A2=15 A3=1, BRl=7» B2=1,
R3=Z, J, BB1=Zs BB2=Z, B03=2, LA=Z, 53i=Z, S52=1, 53=1, S4=1,

VECTORS Qls Q2s P

FUNCTIONS Dy EPF=I, G=1s GIs, GE=I, 66=C, 67, UG=C, UIBG, DD=Us DB,
DT, DS=U, DX, DK, DP», DF=U, GY, POy Pls PZ.

EXPR. =0, =0, =0, INYPs IHVPP,

INVP =




PLALY*P(A2)*D(DB1,B2

( 1./2. + 10/3#*[.'1**("'1)

PLALI*D(AZ2,BL)=P(DB2)

( 1e/2¢ + Lo/24¥DLi¥%(~-1)

DAL, A2)%P({BL)*P(B2)

( Le/24¢ + 1a/2.%DL*%(-1)

DCAL, A2)*D(B1,B2)

{ = 1e/24%PDP )

D(A1,B1l)*D{A2,12)

( Z2%%(=1)%PDP )

DUAL, B2)*PLA2 )P (1)

( le/2s + le/24%Dix%(=-1)

D(AL,B2)*D(AZ,EL)

{ = 1e/2%P0P )  +0.

)

)

)

)

&7



BEGIN

SYMBOLS

INDICES

VECTORS

FUNCTIOMS

EXPR o

71,07

H

stcutps

ANES INRVP

X PPLAlsBlsAALI>BBLl)=
PLAALIRP(ALI®RP(RL) *P(RDL) T}

X
*

++ +E o+t

U(AL,D1sA2,B2)=INVP

FIX

I=1, D1s» D2, D1Qs D1POQ, D2Qs D2PQy

IiT12,
37122,
15722,
177122,
11011,
11211,
11411,

I1T22, 1I2T1l1,
I14T1L, i4Tis,
IO6T1Y, I6TiZ,
IBTY1, ICTl2»
T1022, 1:021,
1212, 11221,
11412, 11421,

KKs T1s, T2s T3, T4,

HU=2»,
L4=2»
CC=1s
B3=7»
i, Q2

Dy LPF

=0, =0

WU=Zy A=Z, P=Zs C=1, L=1»

I2T12,
I4T21>s
T6T21,
IBT21,
11022,
I1222»
11422,
TH. ThH»

12721,
14722
TAT22,
18722,
11111,
11311y
11511,
T7s T8>

KA=

PAALIRP(ALI®D(DRL,BBL) *TS
POAALY=DCALLL)IXP (BBL) *T4
POAALY®#D(AL,BRL)*P(BL)*TS
DIAALAZ)YHP(DL) =P (BBL)*TS
DIAALSAL) *D(BL,BR1)*T3
DOAALSBL)Y *P (AL *P (BBL)*T5
D(AALLRL)*D(ALsBB1)*T3
DEAAZ,BBL)Y*P (AL)XP(BL)*ThH
DIAAL,BBLI®*D(Al,B1)*T2

Wy Z»

12722,
I5T11,
I7T11,
I9T11,
I1l1l12,
11312,
11512,

Vs 22

I37T11,
I5T12,
17712,
IeT12,
I1121,
I1321,
11521,

T9, T10.

Zs LLl=,

65

I1T11,
I13T12»
I57121,
I7T21,
I9T22,
11122,
11322,
11522,

L2=2y L3=1,

L5=Zs Lb=7s L7=7s LR=2, LO=1s kD=1, SI=I» AA=I, BB=1,

AAL=Z; - AAN2=1Z,
J» BBl=Z, BB2=

s P

AW3=Z,

Zs BB3=

Nl=l, NC=LD>

s LA=L>»

=1, 6=1, GI, 6F=I, G&=Cy GT»
DT> DS=Us> DX, DK, [P, DF=l), GUs POs Ple

s =0, INVP, INHVPP, PP

=1, U=le

Si=7»

G=Cs,

h3=1,

URG,

S2=17»

81=

Zs 82=1,
$3=7, S4=1,

DD=t!s DR,



SYMBOLS

INDICES

VECTORS

R

VA

DELETL IHve
*BEGIN

1=1, D1, DZs

I.T12,
I3T22,
I5T22»
I?TCZ,
I1011,
11211,
Il4il,

11722,
IaT1l,
IOTLZ,
IaTlL,
11012,
1212,
I1422,

Dlas D2

I2T1.»
14T,
IO6TL2s
IETLC,
11024
I1221s
11421,

IHIT=INYP*PP (AZ2s B2 AN1,BBL)
Iy Z=2%Y

Pas D20, D2PO,

I2Ti2,
14721,
T6T21.
I0T2L,
IiC¢e2s
Tiz222,
11422,

KKy Tls T2s T3s ThHs!TEs THy

Mi=Z, NU=Z,
L4=Zs L5=Z>»

A=1Z,
Le=Z,

CC=Zs AAN1=Z» ARZ=1,

b3=2s J»

bil=Z,

BRiro=

B=Zs C=1»
L7=2,

ANd=1Z)

Z, 033=

L8=

Wy Zy Ke L2 I1T11,

272y I2Te22s I3T11s 13712,
I4T22y IBTL1L, I5T12y 15721,
16722y I7T1ls 17712, 17721,
TET22, IO9T11. IVTL2, INTZ22,
I1111, 12112, I1121s I1122»
I1311, I1312, 11321, 11322,
I1511s 1512, 11521, 11522,
T7, T8y T2 Tl

L=Zs YA=Z, L1=Zy L2=Zy» L3=1,

Zy L9=2y FO=1, S1=7y NA=Dy 3B=Z,

AL=Zy AN2=1» A3=1, Bl=7, RB2=1,

Zy LA=Zy $23=7, 82=1,s S53=1y S4=1.

66




FUMCTIONS Dy EPF=1y G=iy, GI, GH=[, G0=C, G7, UG=C, UBGs DD=U, DRy
DT, DS=Us DX, DK, DP, DE=Us GlUs POs Pl Y4
EXPRe =0y =0s =0s INVP, IlIVPP, PP=1, U=2,
RUMNIMG TIMLE (SEC) 1.17 USED MAXIMUM
TERMS IN OQUTPUT 32
GEMERATED TCRMS 110 INPUT SPACL 201 2000
gQuaL TERMS 72 QuUTPUT SPACE 157 4740
CANCELLATIONS 4] HRe UF EXPR, 26 260
RECORDS WRITTEN 20 IDe LEGISTCR 3 500
MULTIPLICATIONS 555 FUNCT. REG, 4 750
SYMBOLS I=1I, D1, N2, D1Qs DLPQs D2Qs D2PO» Me Zs K 12, I1T1l1:
I1T12s I1T22s I2T11ls I2T12s, 1I2T21» I12T22s I3T11ls I3T12,
13722, I14T1l, 14T12s I4T21s 14T22, IBT1l, IST12, 15T21,
i5T22s I0T1l, I6Tl2, 16T21s I6T22, I7T1l, I7T12s L7T21,
17722, 18TLl, I08T1Z, IBT2Ll, I8T22, I9T11, I2T12, 19722,
I1011, 11012, Il021, Il022, 11111, 11112, I1121, I1122,
Ii211, Il212, I1221, ll222, 11311, 11312, 11321, 11322,
11411, 11412, 11421, 11422, 11511, 11512, 11521, 11522,
KKe TLs T2s» T3» Té» T5» THs T7» TBs T9» Tl
INDICES MU=2, NU=Z, A=Zs B=7y C=ls L=Zs KA=Z, Ll=Zs L2=Zs L3=1,
La4=2, L5=Zs LO6=2Z, LT7=1s LO=I,s L9=Z, RO=Z, SI=Z, AA=1, BB=I,
CC=Zs AAl=Zs AN2=Ls AA3=Z, Al=1s A2=1» A3=Z, Bl=Z, B2=1,
B3=Z, Js BBl=Z, BBI=Zs BB3=Z, LA=Z, S1=1, S2=71, S3=1, S4=7.
VECTORS Qls, 102s P
FUNCTIONS Dy, EPF=I, 6=1, GI, Gi=I, G6=C» G7s UG=C, UBG, DD=U, DB,
DT, DS=Us DXs» DK, 0P, DF=U, GUs PDs P11,
EXPR, =0y =05 =0y INVP, INVPP, PP=1, U=2,
UNIT =

<)

(o}

+ PLAAL)*P(AL)*P(B1)*P(BBL)

ko ( 2eXDLAE(=L)XTLRPDP + ZokDLAX(=1)%T4

PLAALI*PCAL)I*D(BLl,BBL)

+

% ( Dlwk(=~1)%T3 + DL%k%(=1)*T54PDP + T3 )

P(AAL)*D(AL,B1)*P (BBL)

*

+

P(AALI*D(ALsBBL)*P{DL)
{ DLk#(=1)®T3 + DLIk%(=1)%T5%PDP + T3 )

+

D(AALSALY*P(BL) P (AR

CENTRO DI CALCOLO DELL’ UNIVERSITA DI TRIESTE

+ 4o xDLAX(=1)%TE

+ T1xpPDP +

24Tl + 45T

ZoRUAZ2Mk (1) HTHRPDP + L2484 (=1)#TIHPDPKRD 4 4 kZ2¥* (=1)KT54PDP — T4*PDP )



b8

* 0 DL*¥(=1)*T3 + DI**(~-1)*TL¥PDP + T3 )

+

D(AAl,Al)*D(Bl}BBl)

* ( ~ T3%PDP )

+

(2) D(AALL,BL)*P(AL) *P(BDL)

¥ ( DLk (=1)%T3 + D1%k(=1)%TE*PDP + T3 )

+

(q D(AAL, BL)*D (AL, BB1)

* (= T3*pPDP )

+ DOAAL, BBL)*P(AL)®P(DBL)

( -
N 2o HDLAK(=1)KT2 4 2, 4DLHRR(=1)RTH#PDP + 2.%T2 + T4*pDP )

+

5 * s
@O D(AAL,LBL)*D(AL-BL)

L 2eFPEZ2¥K (1) XT2APDP 4 2KZ2%% (=L )XTIXPDP + Z2%%(=L)*%T4*PUP*¥2 — T24PNP ) 40,




BEGIH 73423  SECONDE

URYITE cunion

*EHD

SYMBOLS I=1> D1s D2s D1Q, DIPQs D20, D2PQs MN» Zs Ky Z2» I1T1l1e
11712, I1T22, I2T11, I2T12, 12721y 1I2T22, I3T1ll, I2T12,
I3T22s 14T11l, I4T12s I4T21, 14722, I5T11l, I5T12, I5T21,
15T22, I6T11, 16T12s 16T21, 16T22, 17T11l, 17712, 17721,
17722, I8T11, IBTL2, IBT21, IBT22, I9T11l, IOT12, I0T22,
I1011, 11012, 11021s I2022, I2111, I1112, 11121, I1122,
11211, Il212, I1221, Il222, I1311, 11312, 11321, 11322,
T1411s I14l2s Il421, 11422, 12511, 11512, I1521, 11522,
KK, Tl» T2» T3, Ths THs T6s T7, T8s T9, T10.

INDICES MU=2Z, HWU=Zs A=Zs B=Zs C=1» L=2Zs» KA=1, L1=Z, L2=Z, L3=1,
L4=Zs L5=Zs LO=Zs L7=Z, LB=Z,y LO=Z, RUO=Z, SI=1, AA=Z, BB=Z,
CC=Zy, AALl=Zs AA2=Z» AA3=Z, Al=I, A2=I, A3=1, R1l=1, B2=7,
B3=2, Js BBl=Zs BB2=Zs 0BB3=2, LA=Z, Sl=7, S2=7r S3=2, S54=1,

VECTORS Gl Q2sy P

FUNCTIONS Dy, EPF=1s G=Is GIs GB=I, G6=Cs G7s UG=Cs UBGs DD=l, DA,
DT» DS=U, DY¥s, LDKs DP» DF=U, GUs PO, Pl.

EXPR, =0y =0 =0s =0 INVPP, PP=1, U=2.

RUNNING TIME (SEC) «13 USED MAYIHMUM

TERMS IMN QUTPUT ' 0

GENERATED TERMS 0 : INPUT SPACE 239 2000

EQUAL TERMS 0 UUTPUT SPACE 0 4740

CANCELLATIONS 0 HRe UF EXPR, 20 240

RECORDS WRITTEN 26 IDe REGISTER 1 500

MULTIPLICATIONS v FINCT« REG o] 750

END OF RUN. TIME 73.38 SEcCoHps




APPENDIX II

THE GRAVITON PROPAGATOR FOR A GENERAL GAUGE PARAMETER

Einstein's Parametrization



SCHOONSCHIP , VERSIUN OF  APRIL 1, 1977 >

TIME W13 SECUHDS

C YORKS JUT PHLI*+2 PART OF P AMD ¥, 5%

COMHUN Ry RR, LAG

& Z1sK

I MU=ZoN=2sA=Zs0=29C=2sL=2sRA=ZsL1l=ZsL2=27,L3=27,12=27,L8=74L0=7,
L7=2Z2sL0=2s0L09=2,00=255L22sAA=ZsIBR=Z2,CC=2sAA1=2,A02=7,AA3=7
Al=2ZsA2=2s A3=Z,01=2,082272s8227,J,0081=72,RN2=72,R2=7

F GGl GUL,CULPQsPLyDP2

*FIX
SYMBOLS I=1s I, K
INDICES MJ=Z, NU=Z, A=Z, D=2, C=1, L=Z, VA=Z, L1=1, L2=Z, L3=7,

La=2, LS5=Zs LG=Zs L7=Zs LOB=1, LO=1, PO=Zs SI=2s AA=Z, AN=7,
CC=2Zs AAL=Z, AAN2=1, AA3=1s Al=1l, A2=1s A3=1, Bl=Z, R2=7,
B3=Z, J» BBl=Z, BB2=Z, BBI=Z,

FUNCTIONS Dy EPF=I, G=I, OGYs G5=I, GG=Cs 0T, UG=C, LING, Dp=LU, NN,
DT, DS=U, DYy DXy Py DF=U, GNL, GHs GULs Gl, PO, P11, °2,

EXPRe Py RE, LAG,
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BEGIN I I AT H AN
R

Z RP(HU, M) = (AU (R MU, Ry MU =0 AL (R ML M, DO+ GM (P, T T, 1)
RGHOST My RO YO (G To MU ) AGH (BN, ST, (1)) ¥K+x D
L2 TDSOMACA+ 2B L+sKA+F) =1 o 740X ERCHL (A Ca AP (PI(NLaL)I42 100, 1)
+P1L(CALaRYPU(LCW D)
=PI(Mel,C)="1(ls N, 0
Lo /O RCGUCA, CYR(P2(PC, LoV A) +P (0 Yy Lo A
+P2(CoLeDaV.A)4P (L2 C N KAY
P2 Bs L CaKA) =P (LR, 0y KAL)
L o4 : ID, GHIA+ 2B+ CH)RGHIAA RS BB, COH#) 21 o /10, ¥KE%D

AGUCAsLL) (PP, LL,C)+P1(L1, B 2)
+PLILL,CoM+PL(C,LL )
=PA{P,CrLL)=PLIC,BLL))

AGULAA L2)R(PL(ER, L2, CCY#+P UL, 0. CC)
+P2(L2sCCLIMN4PL(CC L RR)
=PL(LB,CCHL2)-PI(Cs AR, L2))

L6 IDs GHUA+s B CH) =2 o /4o XERGU (A LI A (PL(RSLL,C)+D2(LY,0,C)
HPLI(LLCeBRYIEPLIC L L)
~P1(B,CrllY=PL{fenal 1))
L& IDSOULCA+, B4, Ch) ==l o /S RXER (DL (A )+PL(RH A1)

Lo e HPAEDADT(Lp LIsCIADPO(LAL DY EP LA, LT ) ¥, )
FPICL3sAsCIAPOILI, ) +P L(LAsA»C)RPO(MaLY)
FPO(ALIVHPLAL 2, Ny 0) +POLASLINXPL (R, 17,0
APO(L2, AIHPL(L3s s CYHPO(LALAIXPL (ALY C))

=L1e /8 B RIF(PLI (A, LB, CIFPO(LI,LA)>PO(LA,R)

HP LA LA CIXEPO(LA, LAY #PO(R L A)
+PLOAPLASCIRPO (LA, LAYXPO(LALR)
P AL, C)AP0{ LA,y LR)EDO (R 1L 4)
+PL (L2 sASCIHP QUL 3 L&) FDO (L P)
FPPICLILALCI=PUCLZy LAY APC( Ry LA)
+PL (LA Ay CHAPO(L A, L 3)#PO(L4, )
+PLIL3s Ar CIRPO(LA, L3)ERPO(N 4L 4)
+POCA, L) PL (L2, La, CIEPO(LALR)
+PO (AL AP L(LIs L4, C) PO (s L 4)
HPOCALLI)APLILL,L3,C)*PO(LAs R)
FPOCAs LAYV PLILAy LA, C)=PO(RaLA)
APOCL3sAMIAPL(L3s LasC)EPO(LAE)
APOCLI, AP (LA LasCIXPO(RSLS)
FPOCLSsA)XPLLLAs L3S CIHPO(Las )
+PC(LIsAIHPL(LGs LISCI 4PN, 4)
FPC A, LI)HPO(L2, LAY %P1 L4, 9y €
+POCAL L3I HPO(LAs Le )Pl (R,L6.0)

o SPCCA LAV HEPO(LA, LAY AP L (LAs e C)

v FPULASL3)APOLL4, L) HPI (R LA, ()
HPOCL3,AY*PO(Ls La) *PL (L4, C)
FPGLI»AIRPO(LI,LA)APLIN, L4y C)
+PO(LIsA)EPA(LAs LAVEPI(LL,RHC)

FPOL3, M) 2P0 L4 LA)*XPL(R,L40C))
L1o IDsK=0
L1l IDs GUIA+s BHIFYCHI{AA+ OB+ = (D{A» ) =L F2,7KR(DO A, ) 4D 0 (N, 4))
+1 /4 RERE2E (PO (AL LAYEPO(LA,RY+PO(A,L2)FPO( LY
APC L2y A)FPO(LI MY +P (LB, L) 4PU(R, L))

=Y o /0 eMEXAEFH(POLASLI)IXPO(LI, L4)=PU(LG,R)

FP0CA,L3)VFPOCLI, LAY *PO(R,L4)
FPOCA, LAYEPG (LA, LAY HPU (L4,
+POCALL3)EPO(LA» L) HPU (RS L4)
MPOUCLEs AY =P (L2 L a) 2P0 (L6, R)
+PCALIs AVEPOIL3s La ) 2P0 4L 4)
FPCCL2s M) HPO(LASs LIVEPO (L 4,n)
FPUCLLs A) PO (LA LI)EPO(BLE)))
(D CAR PR =2 g 22 o (PO (AR BRI PN ANY)

v
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FLe/h VR POCANSLG) APO(LEAR)+PULALSLS) PO RO L R)
FPOCLL S AA)EPD(LE SR +POILSs AA)#PO(NR L))
=1 /8 exEAEDE(POCAALLE ) XPO(LISLE) %PCILO 1)

FPCCAAS L) FPOILE L) Y0 (RE,LH)
FPOCAA LS)APULOSLE ) #PO(LO, 1)
FPOCAASLEYAPO(LOLE)YAPO(RRILA)
FPOCLI, ALY RPUCLIS L) %P O(LOSDR)
FPOCLGSAAYXPO(LI LAY RPO(AB, LAY
FPOCLSS AR *PO(LOSLE)*PD(LHa0R)

+POCLOSS AN RPC(LALLS)APT(RBSLAYY)

72

L4 IDL,GU A+ BF)=D (AL L) =20 /242X (PO(ASR)+PO(R,LA))
#1a/ b FNAIPK(POLAS LI HPOUL I D) +PLCLASLIYEPO(N, L)
+PO(L3sAI*PO(L3, B)+PY(L3s A)XPO(BLI) )
=1o/ B xR (PO(ASLIIHPO(LIFLA)*D0(LG,8)
+PUCASL3)=PO(LI, LA)*PO(B,LG)
+POCASLIYHPO(LG,L3Y¥PO(LA, 1)
+POLASLA)XPU(Las L3)PO(RsL4)
FPOCL3SA)YHPOILAs LA ) *PO(LA, D)
4POCL3, A HPULLASLA)*PO(RSLA)
FPOCLIs AV *POILA, LI)FPO (LG, 1)
HPOCLI,AYEPO(LAS LAY #DPO(BsL4))
L10 IDsK=0 :
HPRINT RPp
*UEXT
SYMBOLS I=1, Zy Ko
INDICES MWU=2Z, NU=Z, A=Zs B=2, C=1s L=1s KA=Z, Ll=Zs L2=2, L3=7s
La=Zy L5=2, L6=Z, L7=1, L8=1, LO=Z, PO=Z, SI=7, AA=Zs NR=1>
CC=Zs AALl=Z, AA2=Z, AA3=7s Al=ls A2=7, Ad=Z, R1=Z, R2=7,
B83=Z, J, DB1=I, BB_=Z, Dit3=Z.
FUNHCTIONS Ds EPF=I, G=1, 6I, G%=Is 66=Cs G7y 'IG=(, URG, NN='1, DR,
DTs DSsU, DX, LF, DPy, DF=U, 6111, 6GM, aUl, Glly POy, Pls P70
EXPR. Re RPs» LAG,
RUNNING TINE (SEC) 40460 HEEh rpx e
TERMS IH QUTPUT 132
GEMERATED TLRMS 132 INpUT SPACcE o1 200
EQUAL TERHS U NUTPUT SPACE 012 4Th
CANCELLATIOMNS 0 e UF LXPPR, 50 260
RECORDS WRITTEN ] D, REGISTEP 32 JBaa
MULTIPLICATIONS lul3loel FUMCT. RLUG 3% 753
1R
Z RaRROHUL U A (DIHUSHE ) =L /20 #K¥ (PO (UL I +PG (I M) )
F1 o o HEER 2 (PO, L) RPOLLT7 U 4PO( MU, LT7)4PRIMILLTY
#POCL7s M HPOCLTaMU 4P O (LT oMUY RPO(NILLT))
=1 o /B ERFAIR(PO(HUS LTI FPOCLT L) 220 0Ly,
PO(EUs L?)HPUCLT s L) %PO(MI, L 0)
+PO(MULL2Y*PO(LESLT) =P O(LL,NI))
+POHUS LTI *POLLB s LTI %P N, LR)
FPOCLT7sMUYAPOCLTLRYEPQCLE, N
“PO(LT7s M) XL 7L ) 2P O(NM, L&)
CPULLT oMU *PU(LS s L7) %PO(LE, ML)
HPUL T M) EPOCLR, L 7Y 2P O(NY, LAY )
L 4 IDsK=0
HPRINT £
*NEXT
SYMBOLS I=1s 25 K.
INDICES MU=Z, HU=Z, A=Zs B=Zs (=2l L=Zs KA=l, Ll=Z, L2=7s L3=7:
ﬁﬁwz
9,
CENTRO DI CALCOLO DELL' UNIVERSITA DI TRIESTE §ika



La=7y LO=Zy LUO=Ls L¥=1s WM=1s L2=7, Pil=/y Si=ly AA=T, H0=7,
CC=Zs AAl=Z, ANC=Zs ANI=1y Al=1s A2=1s A3=1, Wl=7, RZ=7, Zg
B%=7Z, Js BBL=Zs BBI=7, LBR3=Z.

FUMCTIOHS Dy EPF=1, G=is GIy Glizts 60=Cy G7s UHG=C, NG, NND=lt, D,
DT, DS=U, DX, DX, DPy DE=YYs GMNL, GH, GUis Gl POs Pi, r2,

EXPRe Fs PRy LAGS

RUNNING TINHE (SEC) e 70 Hsen HAX MM
TERMS IH QUTPUT 23

GEMERATED TLRMS 150 INpPUT SPACE 334 2800
LQUAL TERNS 33 DUTPUT SPACE 281 W60
CANCLLLATIONS 0 HPe UF EXPR. 27 260
RECORDS WRITTEN % Ih, REGLSTER 3 KO0
MULTIPLICATINONS T633 FUNCT. REG, 23 7s0n
SYMBOLS I=1s Z, K.

INDICES Mil=Z, NU=Zs A=, D=1, C=2s L=Z, VAh=1, L1=27

L2=7s L3=7,
=7s AA=Z, NYy=7,
HWl=Z, RB2=17,

,
Le=Zy LO=Zs Lo=Zs L7T=2s 8=y LO=7, RO=Z,y S
CC=Zs AAl=Zs AN2=7, AA3=7s ALl=ls A2=1, A3=7
B3=Z, J» BBL=Z, BB2=Z, BBI=L,

Sy

T
a
s

FUMCTIONS Dy EPF=Is G=I, GIy G521, Go=Cs G7s 'G=Cs NG, DN=IY, NN,
DTy DS=1, DY DNs DP, LFE=t, GHls GMe GHL, GHy P, D1, D2,
R

Z LAG=2 ¢ #RH (1 e+ o SHRFPOILByLO )+ 2%(PO(LRSLA)EPO(LD,17) /8,
=1le /10 (POLUSLO)APO(LE, L) +00(LASL)¥PI(LA, L)
+PO(LO L) =PO(LES L) +PO(LIS L) =PO(LO,LE))))

L5 ID,K=0 ’
HPRINT LAG
*NEXT
SYMBOLS o I=1s Zs K.
INDICES M=Z, MNU=Z, A=Z, D=7, C=7s L=2s KA=7, L1=I, L2227, L3=7,
La=Zy L5=2s LO=Zs L7=1s L0'=Z, LO=Z, =7y S1=7, AA=7, an=7,

R
CC=2Zs AAL=Zs AN2=Z, AAN3=Zs ANL=Ls A2=1s A3=7s B1=7s B2=7,
B33=72, J» BBL=Z, 3BBZ=Z, BH3=Z, -
FUNCTIONS Dy EPF=[, 6=1s OGIs G5=I, G6=Cs 67T HUG=Cs NG, DNz, DR,
DT, DS=U, DX, DV, 0Ps DE=Y, GHi, GHY, GlUl, GU, P, 01, o2,

EXPRQ p\} RR} LAG.

RUMNIMNG TIHME (5LC) 46805 HSED HAY T
TEPMS IM QUTPUT 132

GEMERATED TLERMS 222 INPUT SPACK 3on 2000
EQUAL TLRHS 0 DUTPHUT Spact 116 LT 40
CAMCELLATIONS B} HRe OF EXPR, 2h 260
RECORDS WRITTEMN i IDe REGLSTED 3 50
MULTIPLICATIUNS 36832 [FUNCT. RCG, 22 7an0
SYMBOLS I=1, Z5 K.

INDICES HW=Z, W=7y A=Z, B=Z, C=2» L=1y, VY A=27, L1=I, L2=7s L3=7.

L4=2, L5=Zs LO=2s L7=1s LB=Z, LN=7, P)=7, S[=7y AA=Zy NN=7,
CC=2s AAL=Z, AA2=1, AA3=1s nl=1s A2=1s A3=7, Bl=Z, R2=7,
B3=Z, Js» B3L=Z, BB2=Z, BO3=Z,
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FUNCTIDNS Ds EPF=Is 6=l GI, G5=X, GH=C, G7, UG=Cs URG, ND=11, DA, :7
DT, DS=Us DY, DI DP, DE=U, GM1, Oy GUL, GH, PO, P11, P2, ;V

EXPR, Iy RRs LAG.
DELETE ByBE
*BEGIN
SYMBOLS I=1, 7, K.
INDICES =2, WU=Zs A=Z, B=2y C=7y L=Zs Ka=l, Ll=2s L72=2s L3=17,
L4=7s LB=Zs LO=Zy LT7=1y LO=1s LO=7, =L, 5I=Ts AA=7, AN=7,

CC=2s AALl=2Zs AAD=Z, AA3=1s Al=1, &2=7, A3=1s Bl=1, "2=17,
33=Z, Jy BYHL=Z, BB2=7, BBI=Z,.

FUHCTIONS Dy, CPF=L, G=I, CI, Gi=I, G6=C, G7, 11G=Cs URG, DD=tl, DR,
DTy DS=U, DXy DK, DPy DFE=U, GR1s 6N, GUL, GUs POs PLl, P2,

EXPR. s RRs LAG,.

RUMNING TIHL (SEC) 4067 Uyseop HAY MM
TERHS IN OUTPUT 8]

GEMERATED TURMS V] HpuT SrACE 175 2000
EQUAL TERNS 0 DRTPUT SPACE Q 4740
CANCELLATIONS U Hite UF EXPPR. 19 o 2AD
RECORDS MRITTEN 12 I, REGISTLP b 560
MULTIPLICATIONS 0 FUNCT. RIG, {1 70
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BEGIN

SYNBOLS

- INDICES

VECTORS

FUMCTZIUNS

EXPRo.

47432 SECONDS

HANES LAG

CORHON VI, V2, iNPp,LAGL

S ZsKKsTL1sT2,TR2T4sT5sTHTT4THe

Y 01,000
*FIX

I=1s Z» Ky KVs TLl, T2, T2y Ths ThHy 16 T7s Ty T,

3As SBs SC.

=2, NU=Zs» A\=1s B=7s C=15 L=1»

La4=2s L5=2s LU=Zs L7=7s L8=L, LO=Z, Pu=l, 51=1,

CC=2s AAL=Zs AAN2=Z, AAR=Z, ANl=1»

B3=2, J, DB1=Z,

Nls Q2y Po

Dy EPF=1, 6=1s GIs, G5=Is GH=C. G7, 1IR=C, HING

Whi=2, AR3I=L.

0Ts DS=U, DX, DKy DP, LE=U, GH1,

=0y =0y LAG, VY1, V2, IMPPs LAGL.

PA=7,s 12=7,

A2=7s A=l

TALTLS S8y SHSC

Titr,

L2=7, L=7,
AN=7, QR=T,

Bl=7s 227,

» DD=e NP8,
Oty GHLl, Gy 00,

Ply P2,

;E;//
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SYMBOLS I=1s Zs Ky Vs TLs TZs T35 T4y THy T6s T7s T8
SAs» SBs SC.

INDICES Mi=2Zs NU=Zs A=1, B=Z, C=Zs L=Zs KA=7Z, L1=Zs L
La=Z, LB=Zy LO=L, L7=Z, LB=Z, L9=Z, F0O=1, SI=
CC=Zs AAL=Ts AAD=Zs AN3=Z, Al=l, A2=7, A3=1:
B3=7Z, J» BBl=Z, BBC=Z, BDBN=Z,

VECTORS Qly Q2, P

FUMCTIONS Dy EPF=I, G=1I» GIs CH5=1s G06=Cs G7» UG=Cr UNGe
DT, DS5=U, DXs DKy DI's» DF=U, GH1, GM» GUL, 6l

EXPRe =0, =(, LAG, Vi, V2, LHPP, LAGL,

RUMNING TIME (SEC) 4D HSED

TERMS IMN OUTPUT 2

GEMERATED TERMS 9 INPUT SPACE 235

EQUAL TERNS T DUTPUT SPACE 12

CANCELLATIONS 0 MRe OF EXPR., 24

RECORDS WRITTEM 19 iDe PLEGISTER 3

MULTIPLICATIUONS 40 FUNCT. REG. 13

SYMBOLS I=1s Zs Ko VUs Tls T2, T3y Ths T5y Thy TT7s T8
SAs SBs SCo

INDICES HU=2, HU=Zs A=Zs B=Z, C=Zs L=2s» KA=1, l1i=l, L
La=Zy L5=7s LOG=Zs L7=Ls LB=1s L7=2, PN=Z, 5I=
CC=1, AAl=Z> AAL=Zs AA3=Zs Al=Z, A2=7s AD=Z,
B3=Zy Jy BBL=Z, BB2=ZL, BRBI=Z.

VECTORS Ql, Q2s P

FUMCTIODHNS D, [PF;Iy 6=1, GIs G5=1s GO=Cy G7s UG=Cy LIBGE,
DT» DS=U, 0OXs DK, DPy DE=U, GHl, GMy Glll, Gl

EXPR. =0y =0s LAGs V1s Y25 IMPP» LAGL.

A

CENTRO DI

C WORKS DUT THE GRAVITON
Z LAG=LAG

PROPAGATIR

r TOr T19,

2=25 LA=1Z,

Zs AA=7+ R=7,
Rl=Zs 2=1»
pN=il, nn,
POy Ply D2,
MAY T MM
2000
Hh74%
250
500
750
s TQ, T10,
2=7s L3=7,
Zs AMA=7, BB=7,
Nl=7, R2=17,
DD=tl, D3,
pG’ Dl! 92.




L2 IDs K (J+ ) =Kok (=) o
L 3 IDs KK=0 i
HPRINT LAG
*NEXT
SYMROLS I=1y 25 Ky KK» Tly T2, T3s Ths TS Tie T75 TFs T9 T10.
SAs 38 S5C.
INDICES M=Z, NU=Z, A=I, B=Z, C=2y L=Z, Ka=ls LL1=0» L2227, L3=7,
La=Z, L5=7, LO=Z, LT7=Z, L0=L, LO=Z2, FN=2, S1=1, AA=], BR3=7.
CC=Ly AAL1=2s AAZ2=Z4 £AD=Lls Al=Z, AN2=7, ~3=2s RN1l=7, 732=7,
B3=2, Jr» DBL=Z, 8p2=7, 30B3=Z,
VECTORS al, 02s Po
FUNMCTIONS Dy EPF=I, G=1I, GIs GB=Is $GH=Cs 67, 1G=(, 1IRG, AD=U, nNn,
DT DS=U, DXy DK, D'Py DF=i, GHLs GHe GUls Gily PO, P1l, P2,
EXPR, =us =us LAG» VI, VI, IMNDP. LAGL,
RUNNING TIHL (SCC) WOK HSED MAX [
TERMS IN OUTPUT 123
GEMERATED TERMS 23 IMPUT SPACE 2738 2090
EQUAL TERMS U - guUTPUT SPAaCE 262 4747
CAMCELLATIONS 0 HRs UF YXPR, 25 260
RECORDS WRITTEN 26 IDe DLGLSTEP ) 0
MULTIPLICATIONS 424 FUNCT. PLG, 20 75N
SYMBOLS I=1I, Zs Ky KKy Tls T2s T3» Ths T3y The T7, T8y T T1lts
Sis "SBs SC.
INDICES HW=2, WU=Zy A=l, B=Zs C=7s L=Zs, VA=7, Ll=7s L2=7, L3=7,
La=2y LO=2s LO=2, L7=7, LR=7Z, L"=7, TU=ls SI'=7,s M=7, BN=7,
CC=Zy AAL=ly ANZ=Ls AA3=Ly Al=ly A2=1s A2=l, Rl=7, 82=7,
83=Z, Js BBl=Zy BB2=Z, BBI=Z,
VECTORS Qls 0Zs P
FUNCTIUNS Dy EPF=1, G=1, GI, Gli=ls GO=Cs GTs 'NG=Cy NG, DN=U, N0,
DT, DS=l, DX, DK, DPs» DF=U, GHL, GMs GULls GUs PO, N1, "2,
EXPR. =0y =0, LAGs, Y1, V2, LHPPy, LAGL,
MR
C GAUGE BREAKING TLRM
T LAG=LAG=1a/2¢ % (e /2% (PLUNI MU, (RIF4D LN, MU, 21 )
e/ 2W (P LIRS HY,P)+01 (MU, R0, RN))
=le /e {PLOMUL YA #DL (HU, MU, M) ) 3P (R, N1, M)
=Led G (PLIRUL PRI #PL (MU, PR ) AP (MU, MU, 00
Lo e mP L IMU MU, ) 2P i (P, P til)))
HPRINT LAG
*NEXT
SYMBOLS I=1s Zy Ky I'Ws TLs T2y TIs Th, TH, Thy, T7, Ty, T, Tlu,
SAs SBs SCo
THDICES fMU=Z, NU=Zs A=y P=7, C=1s L=Zs VA=Zs Ll=Zs LP=7s L2=7,
La=Z, L%=1, LO=1, LT7=Ls LB=2, L0=Z, bE0=7, S1=7, At=7, Na=7,
€CC=Z, AAL=ls AAC=Zs AND=Is Nizl, Al2=27s Ad=l. Nl=7, NQ=7,
R3=Z, J, BD1=Z, UBB2=7Z, D03=Z,
VECTORS Qlsy Q2» P.

FUNCTIUNS Dy EPF=1, G=I, GIs LH=Is GH=Cs 67e ME=C, RS, DD=1), N,
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DTy DS=U, DX, uhs UPs DE=t, G, 0%, Gil, Gty Py, Ply P2,

V/ EXPR, =0, =0, LAG, Vi, VI, IHNPPs LAGL.

RUMHING TIiL (S£C) .02 HSED HAX MM
TERMS It QUTPUT 132

GEMERATED TORHMS 132 et T SPACL aradi 2000
EQUAL TCRPUS 0 NUTPUT SPACT n2E 4760
CANCELLATIONS v Hre F EXPPR, 30 250
RECORDS MYRITTEN 33 In., REGISTEP 1 T00
MULTIPLICATIUNS 403 FUNCT. PEe, 1 750
SYMBALS I=1I, I, Ky KK» TLs T2, T3s T&» TS, Tes T7s T2, T2, T10,

SAs 58s SC.

INDICES =2, HU=Z, iA=L, B=Z, C=Zs L=2Zsy KA=7, L1=1s L2=7s L3=1,
L4=Zy Li=Zs LbO=Zs L7272, L0O=2, LO=7, W=7, $Y=27, Ab=], AR=7,
CC=Z, AAL=Ls AANZ=I1, AN3=7y Al=lds AN2=7s Ad=7s N1=7, 12=17,
B3=Z, Jd» 0O3L1l=Z, WB2=7, LBR3=Z.

VECTORS 0l, 85 P

FUNCTIOHS Dy EPF=l, 6=1, GI, C0%=Ts Gt=Cs 67, UG=C, UPG, ND=U, nNR,
DT, NS=U, DX, DKs DP, DE=U, GHls Gy Gl Glls PO, Pl, P2,

EXPR =V =0y LAGs Vi, V2, INDPP, LAGL.
tl R
Z V1=LAG
L2 IDSADISUS PO(LLI+,LO4+) P2 (L A+ LA+ Lo+, L0+ =
DOLLsALYED(LZ B H*DCLAS A2)EN (L4 )R (LS 402 (L6)
L3 IO ADISO PLIL L4, L2+, L34) 201 L4+l 0+ sl ir+) =
DOLIsAZ )DL, BLY =L (L) =LA, AZ)I# DL, R2)*D2 (L 5)
HPRINT V1 '
WNEXT
SYMBOLS I=1, Zs Ky Vi Tle Ty T3 Ths ThHy Ty T7» TH T2, T10,
Shs SB, SC.

INDICES HU=2Z, NHU=2s A=Z, B=1, C=1s L=1y Vih=Ly L1l=7, L2=7, L3=1,
La=Zs LB=2s LO=Z, L7=2, L8=2y LY9=1, =7, Sl=7, Ar=], DMR=7,
CC=2Zy AAL=Zs AAN2=Z, AM3=1s Al=ls A2=7s A3=7,s Al=le N2=7,
Bd=Z, Js BBL=Z7s 3B2=7Z, BBI=Z, )

VECTHORS Nl, 92, P

FUNCTIONS Dy CPF=Is 6=Is 0y GS=T, Gt.=Cy GT7s UG=Cy NNG, N0z, DR,
DT, DS=11, DY, DEs DRy DE=!, GRL, Gy GIHL, Gy 0, P, P2,

EXPR. =0y =U0s LAGs, V1ise Y2, L[HPP, LAGL.

RUMNING TINL (SEC) Cell neen MAY THUN
TERMWS IM OQUTPUT e

GEMERATED TLRMS 13 LHUT SpaACh 2aa NN
EQUAL TLRMS 102 QUTPYT SPACE 172 47410
CAMCELLATIUNS i N2, Jrf LXpe, 26 260
RECUORDS WRITTEN 40 Ihe REGISTLR 22 50N
MULTIPLICATIUNS ool FUHNCT . REG, a9 750
SYMBOLS I=Is Zs s Vs Tis TCr T3s Thyr Thy The T7a Ty T Tlity

SAs SBs SCo
INDICES HU=Zs HWU=Zy A=ls B=ls C=2ly L=y FA=7, Ll=2s 12272, =7,
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é\\/ La=Z, L5=Z, LO=I5 L7=y L8=Z, LO=7s pi=Ve Tl=Vs Ab=7, M=/,
b CC=2, AAL=Zs ANC=Zs AA3=Zs Al=ls A2=7s *3=27s R1l=ly, A2=17,
: B3=Z, Jy BBL=Zs LO2=Z, L03¥=Z.
4
; VECTORS 01, Q25 P
|
; FUNCTIONS Dy CPF=1s 6=1Is CGI, GhHiel, GOL=Cs 67, MC=C, YNG, NDO=U, D7,
° DTy, DS=1, DXs s DP, DE=Hy AML, GN, 6L, 21, P, PL, D2,
; EXPRe =0y =0 LAGy V1, V2, THPP, LAGL.
R
Z V2=LAG
: L 2 ID, ADISUs PLULL4, L2+ XPI(L3+aL A+l Hbali+) =
) DOLL,A2YHEDAL2,2)* DL ALY RD (LA, RL)¥OT(LE)+01(LH)
L 3 IDs ADISUS PLALL+s L2+ LB+ )HP L (LA+ L0y O+) =
DOLIAZYHDILZ, L) *Q2CL3 )X D(LAay ALY =D(LESRT)FQL(LA)
HPRINT V2
*HEXT
SYMBOLS I=1y Z» Wo Uy TL, T2s T3y Ths THy Thy T7s Ty TGy T10,
SAs Sy S5Co
INDICES HU=2, WW=Zs A=Zs B=2s C=1s L=1» KA=Z, Llal, L2=1s L3=7,
L4=Z, LS=Zy LO=Zs L7=7, LB=Zy LO=Zy PN=Z, S$I=7, AA=Z, 201=7,
CC=Zy, AAN1=Zs AAN2=T, AN3=1y ALl=2s A2=I, A}=1s W1=Z7, 842=7,
D=2, Jy BBI=Z, BYC=2Z, BPR3=Z,
VECTOR'S al, 02, Pe ‘
FUNMCTIUNS Dy EPF=I1, G=1, GI, Gliz=I, G(6=Cs G7, HG=Cs UG, DD=1], NN,
DTy DS=U, DY» DKs DPs DF=H, GHL, Gy GULl, Glle POy PLly P2
EXPR. =gy =0y LAG, VY1s V2, IHPP, LAGL.
RUHNING TINE (SEC) BRSO asen HAYIHUHM
TERMS It ouTPUT 22
GEMERATED TERMS L3 INPUT SPACE 20 2090
EQUAL TERHS 102 AUTPUT SPACe 72 4740
CANCELLATIONS o HRa OF EXPR, 27 290
RECURDS VWRITTEN a2 10e REGISTIP 23 £
MULTIPLICATIUNS 061 FUNCT. RLG, 19 750
SYMBOLS I=1s Zs Ky FKy Tls T2 T3s Ths Ths TGs TTs Ty T, TI0,
S5As Sbhs SC.
INDICES Mi=Z, N=Z, A=Ls B=1s C=l, L=Z, VA=Zs Ll=7, L2=7, L4=7,
La=2l, LS=Zs L0=Zs LT7=s L0=2, W=7, PO=7, SI=1y AA=7., "N=7,
CC=Zy AAl=Ty AA2=Z, AAN3=Ls al=1s A2=1s A3=], Nl=2, Q2=7,
B3=Z, J» BBL=Z, 38B2=Z, 133=2,
VECTORS 01ls Q2s Po
FUNCTIONS Dy EPF=I, 6=Is GI, GB=Ts GL=Cr 675 HG=(s URG, DN=U, DA,
0T, DS=Us DX, N, DPs DE=U, GNLs GMe GUL, Glls D0, P1, 22,
EXPR. =0y =0, LAGs V1, VI, 1UPPs LAGL.
R
Z INpp=v2+y2
DELETE,LAGy LAGLS Y1, Y2
wHEXT
SYMRBROLS I=1y Zs Wy VK, Tls T?s T3s Th, THy The T7» TP T, T10,
SAs SBs 50,
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| INDICES MU=Z, HU=Z, A=Z, B=2, C=71, L=7, A=Zs Ll=ls L2=2y L3=2Z»
] La=2, L5=Zy LO=Z, L7?=7, LN=Z, LN=Z, b=, 50=7, AAzZ, BB=7,
i CC=2y AANY=2r AA2=Z: AR3=ly A1=2s A2=2s Ad=7s V1=7y R2=1Z,
: B3=2, Jsr BBZ=2, B3B2=7, 3IB3=7,
VECTORS 01, 02, Py
FUHCTIUMNS Dy EPF=1l, G=Ls OI, Gh=1ls GOL=Cs O7y HG=C» UG, DD=M, DB,
DTs DS=ly DY DR, PP, DE=Y, GHI, Gy GUle Glly POs Ply P2,
EXPR, =0, =0, LAGs Vi, V2, INDP, LAGL.
RUNMNING TINL (SEC) Je D0 HsEn MAYIMHM
TERMS IN QUTPUT 33
GEMERATED TERMS 44 ITHPUT SPACE RS 2090
EQUAL TERNS 1i GUTPUT SPACE 191 4740
CANCELLATIUNS 0 He. JF EXie, h 260
RECORDS WRITTEM 44 I« NEGLSTIPR 1 00
MULTIPLICATIONS 134 FINMCT. PEG, 16 750
SYMBOLS I=1, Zs Ky Ve Ty T2r T3s Ths Ths Tnp T7Ts TRy TY9y T10»
SAs S8, SC.
INDICES =2, tiU=Z, A=Zs =1, C=2y L=Zs WA=Z, L1=1, L=, LV=7,
La=2, L%=Zs LO=Z, L7=0, LH=T, L9=7, =2, $I=ls afi=1s NR=7,
CC=Zs AALl=Zs AA2=1, MA3=1ls Al=ls A2=1s Ad=7, 91=7, 12=17,
B3=Z, Jy» BBL=Z, BB2=7Z, 3B3=Z,
VECTURS N1, 22, P
FUMCTIONS Dy EPF=I, G=ls GI, 64=Ts G6=Cy 07 NO=C, NG, NN=l), 00,
DTs DS=Us DY LK, DPs DFE=Y, GHL, G!f'e GULy Gy DD, D1, D2,
EXPR. =0y =Ly LAG, Vi, V2, I[HNDPP, LAGL.
INPP =
+ QLIAL)=QLIAIRD(NL, N2)
+ 3e/4 *0LIAL)*Q2(AR) *D (DL, B2)
+ QLAL)*DIA2SBL)*QLI12)
+ 30/ 4emQLIALIMD(AZ,B )R 0Q2(32)
= QLCALIZHD(A2,0B2)%0Q1(B2)
= 3,74, 0L(ALIRD(AZ,D2)*Q2(BL)
+ Le/72exURCALYRQLIA2) =D (B, 01)
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S SR -

Q2CALY*Q2(A2)I*D (N1, N2)
l./Z.*OZ(Al)*D(AC,Bl)*QL(QR)
02(AL)*DIA2,BL)HQ2(B2)
3e/4e%Q2MALIHD(A2,B2)F0LIBL)
2¢%Q2(ALVED (A2, B2)N2(RT)
DAL, A2)*¥QL(BL)*QI(B2)
FalhekDIAL,A2)*QLIBL)=O2(N2)
lo/Z.*D(Al:AHi*QZ(BL)*Ql(BZ)
DAL, AZ)H*O2(BL)*02(N2)

DAL, AZ)Y*D(BLI,R2)

(= QLbhALl = 3¢/24%Lhaz ~ achaR )
24D (Al,BL)*QL(AZ2) %2 (B2)

304D LA, BLI*OLLA2) =02 (B2)
34/4.%D (AL, BLYHQ2 (AL *QL(32)
DUAL, B *02(A2)*Q2(D2)

DAL, BLI*D(AZ,12)

( QDAL + 3e/44%QL00OC + O2DOZ )

8l
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+ DAL, B2)I*01(A2)*Q1(B2)

+ 1le/2.%D (AL B2 *AL (A2 ) FA2(BL)

+ Ae/4,4DALLB2I®QZ(A2)=0L{RT)

+ DAL, B2)*Q2(A2)*Q2(BL)

+ DUAL,B2)*D(AZ,BL)

* (= QiDAL = 3,/2.*QLDA2 - 02pA7 ) +0,

R
Z INPP=IlIPP

L 2 ID, QLR+ =P (1))
L3 IDs 2, DOTPR, 0L (HU+ ) =p (M)
L5 IDy Q2 (HU+) =P (1U1)
L 6 IDs 2, DUTPRS Q2 (MU ) =P (1H1})
*HEXT
SYMBOLS I=1s Zy Ko Vs Tls T2s T3s Ths TS5+ Tts T7 Tfy‘r”’ TI0,
SAs SBy SC. ,
INDICES MW=Z, NU=Z, A=Z, B=1s C=2s L=7, KA=7, L1=2, LP=2, L3=7,
L4=Z, L5=Z, LG=Zs LT7=7s L0=Z, LD=7s PN=2, SI=7, AA=1, TR=7,
CC=2y AAL=Zy AAND=Zs AA3=Zs Al=7, A2=2, A3=7, 31=7, AP=7,
b3=2Z, Js BRL=Z, BB2=7, 3P3=7Z.
VECTORS Q1ls Q2s P
FUNHCTIONS Dy EPF=1, G=I, 61, G5=I, GG=Cy 67, 6=C, UYnG, DN=ly Ddn,
DT, DS=U, DY, LK, DP, DF=Y, GHL, GMy, GUL, GU, PO, Pl, P2,
EXPR,. =0y =0s =0s =0, =0, INPP, =0,
RUNNING TINL (SLC) 354 HSED MAY MM
TERMS IN QUTPUT a
GEMERATED TERAS 33 INPUT SvACE 251 2000
EQUAL TERHS 24 UUTPUT SpACE 54 L7479
CANCELLATIONS 0 Hie UF LYPR, 20 260
RECORDS WRITTEIN 47 IBe RUGISTIR 132 S0
MULTIPLICATIOMS 232 FIUMCT . REG 1= TR0
SYHBOLS I=1I, Zs Ks bls Tly T25 T3s Tas Thy Tos T7s TH, TO, TN,
S5As SBs 5C.
INDICLS N=Z, HlU=Zs A=Z, D=2, C=7, L=y VA=Ts L1=2s L2227, L3=7,

La=Z, L5=Zy Lb=7, LT=L, LP=7, Lu=7, ¥0=72, S[=7, AA=Z, un=zv,

CC=2, aAl=2y AAN2=L, AA3=1s ol=1s A2=7s Ad=ls R1=7s Y42=7,
B3=7s J» 8B31=Z, BB2=2, ui3=Z,
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VECTURS

FUNCTIUNS

EXPR,
INep =

Ols Q25 P

Dy EPF=1, G=1, Gis GYH=1, G0=Cy» 7,

HE=(, NAG,

DTy DE=U, DXy Dy NPy DE=ly GHL, GlMs GiLls Gils PO,

=Us 20y =0y =Us =0, INPp, =0,

+ 30/4a %P (AL)XP(A2) DD, 0L)

+ 3e/44%P (AL =D (A2, BL %P (B2)

= 3¢/24*%P (ALY RD (A2, 02) 2P (BL)

+ 3o/ AKDUAL, A2)VEP(BLYI*P(B2)

+ DOAL,A2Y*D(B1,B2)

* (- 1e/2%PDP )

= 3/2.%D(ALsBL)EP(A2)XP(DD)

+ DCOAL,BL)*D(AL,D2)

¥ ( Se/Gaxppp )

+ 3/4%D(AL,B2INPCAZ)*P(BL)

+ DOAL,B2YXD(AZ,BL)

¥ (= 1le/2.%PDP ) +0 o

SYMBOLS

INDICES

. <
I=Ts Z» Ko V¥» Tle Tl T3s Ths TS,
SA» SB, SC.

Thy T7, T3y, T9,

Pil=7y SI=7,

HU=Z, NU=Z, A=, D=1y C=Z, L=2s VA=ls LL1=7,

La=Z, L5=Zs LO=Zs L7=ls LR=Z7,
CC=Zs AALl=Zs AAN2=2s AN3=Z, 41
B83=Zs Js 8BBL=Z, BU=Z, WB2=1Z,

LY=7>,
=7

s A2=7, A3=7,

L2=7,

B1=7,

Dh=), nNn,

PlLe, P2,

Ti0,

L3=7,

Ab=7y AP=7s

A2=7,
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.:BEEIN

SYMROLS

INDICES - .

VECTORS

FUNCTIOHS .

EXPR. -

seouns

NAMES TINPP,. ,

X PP(AL;BLy AAZ:RBZ)= - - '
PIAAL)*P(AL)#0O(LL)*P(RD1)=T]
T OAALI=P (AL )=D(RI,BRAL)*TS
PUAALIHD(AZ,RL)*P(DBRII*TS
PLAALY =B (AL, APLI=P(BL)*Th
DOARL, ALY *P (BL)#P (BBI)I*TT
DCAAL,AL) %D (DL, BEL)*T3
DEAALS L‘-‘_)*P(r‘.l)*P((‘;;\l)‘kTB
D(AALSBL)*D (AL,B01)*TQ
DUAAZ, BRZ)#P (AL)P(BL)*T10
~ o+ DOAAL,DBL)I®D( AL, BLI®T2

X UNCA,B,RD,581)= INPD

+

R I

HF1X

I=1, Z, Vs 0[1r 21, Z2: KKy T, T2, T3, T4y TS, Th: T7.
p)

TBs T2, T10; SAs, SP

MU=Z, NU=1, a=Z, B=Z, C=1, L=7, ¥A=1, L1=Z, L2=. t.2=7,

L4=Z, L5=1, L6G=Z, L7=Z, LB8=2, Lu=Z, 19=2, S1=1, A&=7, =7,
CC=7Z, AAL=Z, AA2=ls AA3=Ly AX=Zy hl=1s A3=7, R1=], 2=7,
B3=Zs J, BBI=Z, [Pp2=7Z, B8I=Z,

al, 42, P,

by EPF=I, 6=31r GI, (B=I, G&=C, 67, HG=C:
DT» DS=U, DXs DK, DP, Dr=U. GHL, GH, G,

=0y =uy =0, =0, =0, =C, =0, INPDP, IMPF., =0. =0}, PP=1, UM=1,
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EXPR. 20, =y, =0y =0, =g, NHPPy =0, PP=ls UH=], :
. G b
! YIoRr
N R
Z DHLT=IHPPEPP (A2, 125 AALBBL)
DELETE INpe
*BEGIN
SYMBOLS I=1, Zs Ks KEs Tis T2y T3s Thy ThHy THs T7y T8y T9, TIC
SA» S8, SC.
INDICES NU=Zy WU=Zs A=2, B=2y C=7y L=Ly VY A=7s Li=2,s L2=7y 1 3=7»
La=Zs LS=2Zy Lb=Zy L7=2Z, L8=Zy LO=7, PlU=l, SI=1s Ap=1, "0"=7,
CC=Zs AALl=1s ANC=Ls AAN3=1s Al=Z, A2=7, A3=27, Bl=7, 12=7,
B3aZ, Js BBL=Z, BB2=7, B03=1,
VECTORS Qls QZ» P
FUNCTIONS Dy EPF=Is 6=, GIs Gh=I, G0=Cs §7s UG=(C, UBG, ND=1l, DR,
DTs DS=U, DX, DFs LDy DE=U, GM1, GHs GULs Gy PO, Pl, n?,
EXPR, 20, =0, =0, =0, =0, IHPP, =0, Pp=2, =1,
RUNMNING TIME (SEC) LeO7 nern MAY YN
TERMS IH OUTPUT 4
GENERATED TLRMS Q0 INPUT SPACE 297 2000
EQUAL TERNS 42 QUTPUT SPact L77 hT61
CANCELLATINNS O HRe OF LYPE, 246 2h0
RECUORDS WRITTEN £ iDe NEGISTER 1 S00)
MULTIPLICATIUNS 451 FUNCT. REG. 22 750
SYHBOLS I=ly, Zs Ky Vs Tis T2: T3, Ths TSy Tt T7, T TO, Tl
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INDICES

VECTORS

FUNCTZOHNS

EXPR,

UNIT =

SAs Sbs SCe

WU=Z, HU=Z, A=lsy B=Iy C=Zs L=1s KA=Zy Ll=7s L2=1s L3=7,
La=Zs L5=Zs LO=2s L7=1s L8=1y -L9=Ls PO=Lsy SI=1, AA=L, Bn=7,
CC=Zs AALI=Zs AAZ=Zs ANA3=Is Al=1s Al=7, A3=7s Bl=Zs 2=7,
P3=Zs J» BBRL=LZ, DBBZ2=I, 383=Z7,

QLs Q25 P

Ds EPF=I,s 6=I, (GIs G5=T, GO6G=Cs 67, 'UG=Cy UBGs DD=Us DB
DT, DS=U, DX, DKs DP, DFE=U, GHl, GMy, GULl, GU, PO, Pl, P2,

=0y =0y =0s =0s =0, INPPs» =0, PP=1, liN=1,

{S\ + P(AAL)*P(AL)*P(BL)*P(BBL)

* (= 34/ 2.%2%T4 + Lo/2.%TIXPDP + 3.%T4 )

~
*
—
+

PLAAL)*P(AL)*D(BL,831)

¥ ( 3a/%4e* T3 + 1o/ 4 e*THFPDP + Le/Ue 2TOHXPDP + 3o/44%TO )

+ POAAL)ED(ALSBL)*P (HB2)
(¢)

£ ( 5,/6¥IHTHHPOP = 1o/4 ¥ TLHEPOPAT2 = 3,/2,%T3 = 5./2.¥T4#70P = 1,/4.%T5%09DD -

~ 1le/4eRTEXPDP = J4/26%T7 )

) * POAALY=D(AZ, BB )=P(32)

+*

5

( 30/‘1’-*T3 + l./"f.*ﬂ*f‘@? + :‘.t/“o’:Tf.’*DDP + 3-!’4-#1'0 )

(w) + DOAAZ,AZ)=P(B2)*P(BT0L)

% { BalGoe®T3 + Lo/ G oeFTOmPOP 4 /6, 2TERPDP + 3/46,%T0 )

+

)

#*

+

DOAALS ALY =D(DL,3BL)

(= 1/72e%T3IZPDP = Lo/le*xTU=PIY )

DOAALs BRI SP AL ) RP(O0L)

() % ( 3a/6¢*T2 + 1L, /e, #8TTRPOP + /e xTERPYUP 4+ 3,04 ,%T0 )

$ DOAAZ,BL)=D0AL, 3B L)

* (= Le/20RT3HPDP = L, /2, wTORPOD )

+
{
-

o/ b4 XTHEDDNO

1./6,4T7%P0D

ezt

<
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)

+

+

DCAAL,BBL)I*P(AL)=*P(BL)

( w0 3e/2e¢*IET2 + JoHTD = F4/2%T3 = J34/24%TO0 + 1,

DCAALLBBL)*D(AZ,D1)

( S5elb4e®I*T2%POP = 5:/2*T2%PDP + 5./4.%T34PDP +

24¥T1IOXPDP

5e/bLekTO%PDP = 1,/4*T1(#PDPR*2

)

)

+Ce

m
=
[90)]
<3
4
=
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BEGIN 53.59  SECOHDS
URITE CUNHON
ACHD
SYHBOLS I=Is 25 Ky VEs Tl T2s T3s T4y Ths Ty, T7s Ty T, TG
SAs SBy SCo
INDICLES HU=Zs HU=sZs A=Z, B=Z, C=Zs L=1s ¥A=7, LL=7, L2=7y L3A=7,
La=7, LHB=Zs LG=Z, L7=2, LO=7, LO=2, VO=Ls SI=7, AA=], OB=7,
CC=Zy AAL=Zy AA2=2s AA3=Ly Al=Z» W2=1s £2=7s 31=7, 02=17,
B3=Zy J» BBL=Z, 3BZ=Z, 3B3=Z.
VECTORS Qly, Q25 Po
FUNCTIUONS Dy EPF=I, G=Is GIls GY=1s GO=Cy 6T UG=Cy UG, NN=t), DY,
DT» D3=Us DXs DKy DPs DFE=Us GH1l, GM» GULy Gllsy POy, PLy P2,
EXPR, =Us =0y =3Us =Us =0y =Us =0, PP=1, IM=1,
RUMNING TIHL (SEC) o 1u vsen TTAY T MM
TERMS 1IN OUTPUT 0
GEMERATED TLPMS Q THPUT SPACE 26T 2091
EQUAL TERMS 0 NUTPHT SPACE 8] H740
CAHCELLATIUHS 0 HPe UF EXPR, 19 PHO
RECNRDS WRITTENH 54 IDs PEGISTEP M S
MULTIPLICATIONS 0 FUNCT. REG. Nl 759
END OF RUN. TIME 5370 SLCONDS '
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APPENDIX II1
THE 3-GRAVITON VERTEX FUNCTION

Goldberg's Parametrization



SCHOGNSCHIP , VERSION OF APRIL 1, 1977

TIHE

SYMBOLS

INDICES.

FURCTIONS

EXPR,

v 34

SECUNDS

C WORKS (JUT PH1*+#3 PART OF R AMD G¥¥ 5%R
CONHON LAG
S ALFA,DL»02,0iQ,DLPQ,D2Q,02PQsHyHL,ZsKsN2»

I1T11,14T12, 11722,
I2TLY, I2TA2,12721,12T722,
I3T11,XI3T12,13T22,

14T 11, 14T2L2,14T24,14T22,
I5T1L,15T12,15T72L,15T22,
I6TLL, L6TL2,16T21,16T22,
ITTILLLTTL2,17T2), 17722,
IBTLL,IaT12,(0T21,18T22,
ISTLL,INT12,19T22,
11011,11312,11023,I1ue2,
f111L, 10012002285 00122,
11211,11212,11221,11222,
11311,11352,11321,11322,
T1410,13412,1242),11422,
11511,140512,11521,11522

&3

I HUsZ NUMZ Aml,yBuZ,CuZ,y a2 KAnZsLlm L2l L3ml,L4xT,0L3=2,L0~1,)
L7mZ2,L0nZ,L9m2,RO0%ZySIn2,AA=T,RAnT,CCnT, AAL=Z,AA2=1,AAN3>1,
AleZ,Alnl 3 Ad=2,D01nZ»328LsN32L,J s YRL=2,RR2x2,083~2Z,L A2,

Siwl,52m2,53=2,54=]

F GUsPO»PL
4FIX

T=I, ALFA, DL, D2, 0Llds D1PQ, D24, D2PQ, W, M1, I, K, N2,

IitTit,
13712,
15721,
17721,
19722,
11122,
11322,
11522,

NU=2,
La=Z,
CC=2y.
Bi=Z,

L1T12, I1722, [2T1l, 12712, I2T21, 12722, [3Tlls
13722, I14TLlls 14712, 14721, 14722, IS5T11, 15712,
15722, I6T11, 16712, 16T21, I6T22, 17711, 117712,
17722, 18TL1, I4T12, I8T21, 18722, 19711, I9Ti2,
Iloll, I1vl2, 11021, 11022, I2111, 11112, Ili2l,
11211, 11232, 11221, 11222, 11311, 11312, 1132},
11411, I1r412, Il42i, Il422, 11511, 11512, Iib521,

HU=Z, A=l, B=l, CnZ, L=, KAnZ, L1l=Z, L2=1I, L3=1,

LBaZ, LAw]l, LTul, Lisly, LO=l, R1=7, SI=7, AAnl, B8aI,

AAlwZ, AA2=I, AA3=Z; Al=l, A2=1, Ainl, 91=1, B2~1,

Jo BB1l=2Z, 8A2aZ, BD3=I, LA=Z, S1=7, S52=7, S3=I1, S5h4=1I,

Ny EPFn]l, Gal, GILy) G521, GA=Cy G7, UGSC, URG, DO=U, 0B,

DT, DS
LAG,

=, DX, DK, 0P, DF=~U, GU» PO, Pl,
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BEGIN «63  SECOHDS

N R
I LAGRYy /2 % K2%=3# ((D(RN,S51)+41l,/2,*K*(PO(RO,SI)+PO(SI,RO)))*
L1e/74.%(GUILA)NUY+GU(RU,LAY Y *{GU(XA» NU)+GU(NU,KA))
C =N2%(D{RO,SI)+1a/2, %Kk (PA(RN,ST)I+PO(SI,RO)))*
1o /4% (GUINU,KAY+GUIKA,HUNI *(GU(LAy NU}+GU(NU,LA))
~2&D(SI;KAY*DIRO,LAY*1 /2% (GU(MU,HU)4GU(NU,HU) ) )%
o4 *K=#2% {P1 {HU,KA,ROV+PL(KA,MU,RO)})
A{PICLASNU,SI}+PL(NII,LA,ST))
L 4 IDJGULA+,D+)*GU{AA4,DB+)=(D(A,R)=1a/2+*K¥(PG(A,D)4PU(8,A))
+1la /0 *K*#24(PO(A,L3)*PO(L3,N)I+PO(ASLA)KPL(B,LI)
+PULL3,AIXPO(L3,R)+PO(L3,A)*PO(B,L3))
~1lo/ 3o kK*#3R{PO(A,LI)*PO(L3,L4)*P0O(L4A,R)
+PI(ASL3)*PI(L3,L4)*PH(R,L4)
+PO(ASLAI¥PUILA,L3)*PO(L 4,R)
+PO(A,L3)*P0(L4,L3)*PO(N,L4)
+PO(LALAIXPOIL3,L4)*PO(L4G,R)
+POLL3LA)I*PUIL3,LA)*PO(R,L4)
+POLL3,AY*PU(LA,LI) XPD(LA,R)
+PO(L3,A)#PO(L4,L3)*PO(R,LA)))
2 (D{AASBB)=1,./2.%K¥(PN(AA,RBR)+PO(BB,AA))
+1|/4 *K**z*(PU(AAJL5)*P0(L5fan)+P0(AAlLb)*PO(BB)L5)
+P0(L5,AAY*PO(L5,BB)4PO(LS5,AA)RPO(BB,LS))
=1e/BeXK*RIA(P(AALLEY*PU(LE,LO)YXPOILA,AB)
+PO(AA,LS5I*POCLE,LO)*PDIRA,LE)
+POCAAILS)IRPO(LL,LEIAPOLILA,RB)
+PUCAAP LI *PU(LE,LEY*PO(RA,L0O)}
+PO(L5)AAIRPULLS,LOI*POLLA,B8)
+PULS) AAY*PU(LS, LO)*PI(BR,LG)
+PO(LE,AAIRPULLELE5IXPO({L6,8B)
+PO(LS)AAI*POLO,LEI*PO(AR,LE)))
LT IND,GULA+,D+)=D{A,B)~1e/2.#Kx(PO(L,R}+PN(R,A)}
10/ 4o *¥KER2R(PLI(A,L3)*PU(L3SRI+CO(A,L3)*PC{8,L3)
+PO(L3,A)*PO(L3»R8)+PO(L3,AY*¥PL(B,L3))
=1e/Be®K¥dI3X(PU(A,LII*¥PU(L3,LA)¥PO(LA,R)
+POCASL3I*PO(LASLAYXPN(R, LAY
+P0(ALLI)*PO(LG,L3YEPO(L4,R)
+P (A L3)#PO(LG,L3)*PA(R,LA)
+PO(L3,AY*PO(LI,LA)*PO(LA,R)
+PUL32A)*PO(LISLAY*PO(R,L4)
+PO(L3,A)*P0(L4»L3)%PO(L4,8)
+PO(L3,A)*POLLA,L3)*PD(R,L4))
L9 ID,K=Q
NPRINT LAG
*DEGIN

SYNBOLS I=I, ALFA, D1, D2s» 01Q, D1PQ, 022, D270, YUy N1, Z, Ky N2,
TLTi1, 11712, 11722, 12711, 12Ti2, 12721, 12722, I3T11,
13T12, 13722, IQTll) 14TL2, 14T21, 14722, 15711, I5T12,
15721, 15722, 16711, 16712, 16721, 16722, I7T11, 17712
17722, 17722, I19T11l, 16T12, 18721, 18722, 19T11, 19712,

v 19T22, 11011, Iil012, 11021, Ile22, I1111, TI1112, 11121,
11122, 11211, 112 12) 11221, 11222, 11311, I1312, 11321,

: 11322, I1611, I1%12, 11421, 11422, 11511, 11512, 11521,
11522,

INDICES HU=Z, Hl=2Z, A=, Bal, Cnl, Lel, KAnZ, L1=ZI, L2=Z, L3=I,
' L4=Z, L5=Z, LO=2, L7ul, LB=2, L9=I, RI=7, ST=7, AA=[, BOB=Z,

CCaZ, AAlsZ, AA2mly AA3I=Z, AlwI, A2=2, A3w], Bl=l, 82=1,
‘R3=Z, J, BBlw?, B32=Z, BB3m2, LAnI, S1«Z, S2=xI, S3nl, S4=1.

FUNCTIONS D, EPFeI, Ge«I, GI, G3=I, Gb6=C, GT, UG=C, UBG» DD=U, DB,

—
sl
e

DT, DSwUp DX, DKs DPs OF=U, GU, POs Pla

CENTRO DI CALCOLO DELL' UNIVERSIT A DI TRIESTE
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PTs DS=U, OX, DKy DP, DE=U, GU, PO, P,

EXPR, LAG.

RUNNING TIHE (SEC) 69¢49 NSED HAXIHMUN
TERMS IN OUTPUT 68

GENERATED TERHS 241 INPUT SPACE 667 2000
EQUAL TERMS 130 OUTPUT SPACE 533 4740
CANCELLATIONS 13 NR« OF EXPR. 50 260
RECORDS WRITTEN 0 IDe REGISTER 14 " 500

MULTIPLICATIONS 132601 FUNCTe REG 39 750



BEGIN

SYMBOLS .

INDICES

VECTORS

FUNCTIONS.

EXPRe

BEGIN

72

7919  SECANDS

NAHES LAG

COMMON V1,V2,V3,V4,V5,V6,VERT3
S I,KK

vV 01,Q02,Q3

*FIX

I=I, ALFA, D1, D2, D1Q, D1PQ, D2Q, N2PQ, Ws W1, I, K, N2,
T1T11, 11712, 1722, I2T11s 12712, 12721, 12722, 13T1ll,»
13T12, 13722, 14T11l, 14712, J4T21, 14722, 15711, 15712,
15721, 15722, 16T1l, I16T12, 16721, 16T22, I7T11, 17712,
17721, 17722, IBT1Ll, 18712, 18721, 1AT22, IO9T11i, I9T12,
19722, 1l011, 11012, 11021, I1022, T11l1, 11112, [1121,
11122, I1211, I)212, 11221, 11222, T1311, T1312, 11321,
11322, 11411, 11412, 11421, 11422, 11511, TJ1512, 11521,
11522, KK.

MU=Z, NU=xZ, A=2, BmZ, C=Z, L=Z, KA=Z, L1=1, L2=Z, (3=,
L4mZy L5aZ, Lbo=ly, L7221y L8=Z, LG=7, RO=I, SI=7, AA=Z, RBn=Z,
CCmly AAlwZ, AA2=I, AA3=I, AlaZ, A2=Z, A3=2, BleZ, B2a2,
B3wZ, J» B3L=I, BUI=Z, DBB3=Z, LA=I, S1~Z, S52=7, Si=1, S4=1,
Ql) Qz2, Q3,

D, EPF=I, Gal, Gl, G5=1» G6=C, GT, UG=C, {ING, DD=U, I8,
DT» DS=Us DX, DK, DP» DF=U, GU, PO, Pl.

LAGs Vs VZ2s V3s Vé4s V5s V&, VERT3,

70.31  SECONDS



N od I a e

SEAer e wres

BEGIN

-

SYMBOLS

INDICES

VECTORS
FUNCTIONS

EXPR.

Wiy

T0.31

73

SECANDS

H R
C WORKS OUT THE 3-GRAVITON VERTEX

. L LAG=LAG

I=1,

I1TI1L
13712
15721
17721
19722
I1122
11322
11522

HU=Z,
La=2,
CC=1,
B3=Z,
Ql, Q

D, EP
DT, D

LAG,

RUNNING TIME (SEC)
TERMS 1IN QUTPUT
GENERATED TERNS

EQUAL TERMS

CANCELLATIONS

RECDRDS WRITTEN
MULTIPLICATIONS

SYMBOLS

INDICES

2

3

e
L]

I=I,

I1T11
13T12
15721
17721
197122
11122
11322
11522

HU=Z,
Lim?,

IN,KER(J+) =KX (~J)
1D,KK=J

HPRINT LAG

*NEXT

ALFA» DLy 02, 210, D1PQ, D20, 02PNy Ny, WL,y I, K» N2,
s TLTL2, 11T22, I2T11l, 12T12, 12721, 12722, 13711,

» I3T22, 14711, I14T12, 14T21, 14722, 15711, 15712,

, I5T22, 16713, I16T12s 16T21, 16T22, ITT11, 17712,

, 17T22, 1I3T11l, IBT12, 18721, 18722, I9T11, 19712,

» 11911, 11012, 11021, 11022, I1111, 11112, 11121,

s 11211, 11212, 11221, 11222, 11311, I1312, (1321,

s 1141), 11412, 11421, 11422, 11511, 11512, 11521,

¢+ KKa '

HUmZ, Am2, 3nl, CnZ, Lel, KA=xl, Llu7, L2=Z, L3=Z,
L5=2, L6nI, L7=Z, LB=Z, LG9=Z, RN=Z, SI=1, AA=l, BB~I,
AAl=Z, AA2m2, AA3=Z, Al=Z, A2=7, A3=2, Bl=Z, B2=I,

Jy BOLl=2Z, BSZ‘Zg BB3=Z, LA=Zy Sl=Zy S2=7,; S3=1, St=1,
2s Q3,

Fal, G=I, GIl, G5=I, G6=C, CT7» UG=C, lIBG, DD=U» DB,
S=U, DXy, DK, DOPy, DFs=Uy, GU, PQs Pl,.

V1, V2s V3s Vhs Y5, V6s VERT3e

o3 usen HAXIMUM
56
96 INPUT SPACE 247 2000
0 BUTPUT SPACE 449 4749
0 NRs DF EXPR, 24 260
3 . I0, REGISTER 6 5ud
377 FUNGCTs REG. 14 750
N R
I Vi=LAG

IN)ADISO,PO(LL+,)L24)%POILI+, LA+ ) P2(LE+,L04,LT45Lb4)n
DOLYILAL)Y*D(L2,BL)*D(L3,A2)*D(L4» N2} *D(LS,A3)*0(L6,83)*
Q3(L7)*Q3(L3)

10, ADISOLPLLLL+,L24,L3 )P ILG+s L4y LA+ )*PO(LT4+,L0¢)~
DOLLI,ALI*D(L2,31)*QL (L3} *D{LA,A2)*DILS,R2)%22(LO)#+
D(LT7,A3)%0{L3,B1) :

HPRINT V1 :

sMNEXT ‘

ALFA, DLy D2, D1Qs DLPQ, D29, D2°0, MWy M1, Z, K» N2,

s I1T1r2, [XT22, 12711, 12T12, 12721, 12722, [3Tll,

» 13722, IA4T11l, 14712, 14721, 14722, 15711, I5T12,

» I5T22s 16T11, 16712, 16T21, 16T22s I7T11s 17712,

s 17722, I8T1., 18712, 18724, 18722, 19T11l, 19712,

s I1011, 11012, Il021, 11022, T1111, 11112, 11121,

» 11211, 11212, 11221, 11222, 11311, I1312, I1321,

» 11411, 11412, 11421, Il422, I1%11, 11512, 11521,

s KKY )

NU=Z, A=Z, 0n2, Cml, L=Z, KAnZ, L1l=aZ, L2=Z, L3nZ,
L5527, LbOwZ, LL'Z[ LO=Z, LGn]2y) PIn7, SI=7, AA=l, BBsZ,
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CCm=Zy, AAl=Z, AA2=I, AA3=I, Al=]l, A2«7, A3=7, A1=21, B2=1,
B3anZ, Js BD1=2, DN2wZ, BDB3=2, LA«Z, Si=L» S2=7, S3=1, S4=Z,

VECTORS a1, 2, Q3.

FUNCTIONS D, EPF=Is G=l, GI, G5=I, G6aC» G7, UG=C» UBG, 0D=U, DBy
DT, NDS=Us DX, DK, DP, DF«U, GU, POs P1ls, P2

EXPRa LAGs Vis V2, V3, V4, V5, ng VERT 3

RUNNING. TIME (SEC) - Ty | USED  MAXINUM

TERMS IN QUTPUT . 26

GENERATED TERMS 56 INPUT SPACE 302 2060

EQUAL TERHS 30 OUTPUT SPACE 183 4740

CANCELLATIONS. a - NRe OF EXPRe 22 260

RECDORDS WRITTEN . 7 1D, REGISTER 31 5L0

RULTIPLICATIONS 281 FUNCTe REG, 25 750

SYMBOLS. I=1, ALFA, D1, D2, 019, D1PQ, 02a, 0D2P0, H» W1, I» K, N2,
11711, I1T12, I1T22, J2T1l, 12T12, 12721, 12722, 13711,
I3T12, 13722, T4T1l, 14T12, 14T21, 14722, I5T11, 15712,
15721, I5T22, 10T1, 16T12, 16T21, I6T22, 17T1L, 17712,
17721, ITT22, IST1, I3T12, 18721, IQT22, 10711, 19712,
19722, 11011, 11012, £1021, 11022, 11111, 11112, I112l,
11122, 11211, 11212, 112231, 11222, 11311, I1312, I1321,
11322, 11411, 11412, 11421, 11422, 11511, I1512, 11521,
11522, KKe .

INDICES MU=Z, NU=Z, A=2s B=ls C=Zs LaZ, KAxZ, L1=Zs (221, L3=l,-

VECTORS
FUNCTIONS

EXPR,

L

symsoLs

"

INDICES

2

3 .

L4, L5227, Lb=Z, LT7el, LO=Z, L9=1, RInZ, SI«I, AA=Z, BB«7,
CC=2y, AAl=1, AA2=2, AA3=2, Ale=l, A?2=1, A3=1, Al=l, B2=1,

83mZ, Jy BBLl=Z, BD2wZ, 083=Z, LA, Sl=Zs» 52=7, S3=1, S4=7,

Q1, Q2, Q3.

D, EPF=I, G=I, GI, GH=I, G6=G, G7, UGs%, !ING, DD=U, D8,
DT, DS=U, DX, DK, DP, DF=U, GUs POs P1l, P2.

LAG, &1; V2, VY3, Vhs V5, Vbs VERT3,

N R

Z V2=LAG
INSADISIsPOILYLFSL2+4)%PU(LAt La+ ) %P2 L5+, L b4)LT+)LB+)n
DOLYLAL)®HD(L2,BL)*D(LI,AI)*D(L4,R3)*DILS,A2)4D(L6,B2)%
N2(L7)*Q2(LY)
IDL,ADISO,PLLLI+,L24,L34) %P (LA+,L54,L6+)¢PO(LT4,LE8+)=
DILL,ALY*D(L2,3L0)*%QL(L3)*0U(L4,A3)*N(LS,Ry)*QI(L6)*
DILT,A2)*D(LB,B2)

HPRINT V2

#NEXT

I=I, ALFA, 02, 02, D1Q» DLPQy D292, D272, My, W1, Z, Ks N2,
T1T11, XILT12, I1T22, 12T1ll, I2T12, 12T21, 12722, 13711,
13712, 13722, I4T11, 14722, 14721, Y14T22, I5T11, 15712,
15721, 15722, I6T11, 16T12, 16721, 16722, 17711, 17712,
17721, I7T22, IBT1l, I8T12, 18721, IAT22, 19T11, 19712,
19722, 1011, Il012, 11021, 11022, T1111, T1112, 1I1121»
11122, 11211, Ii2.i2, 11221, 131222, 11311, 11212, 11321,
11322, 13411, 11412, [1421, 11422, 11511, 11512, 11521,
11522, KKe

MUaZ, NU=mZ, AwZ, D=2, CmZ, L=y KhAnZ, L1n7, L2aZ, L3el,

- Lem2, L5=2, LOnLsy LT=2, L8=I, L9aly RA=7, SI=?, AA=Z, Biisl,
CCaZp AAl=Z, AAZ=Z, AA3=Z, Alsl, A2nZ, A3=Z, BleZ, B2sZ,

" B3aZ, J, BB1eZs BB2«7, BB3eZs LAl Si=2, S$2=7, S3nZs Sé=Ze
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. : B3=2z, J, BB81l=Z, BB2=Z, BB3=I, LA=I, Si=Z, S2=7, S3=l, S4=Ze
VECTORS - . Ql, a2, Q3.

FUNCTIONS D, EPF=I, G=I, GIl, G5=I, G&=C, GTs UG=C, URG, DD=U, DB,
) . DT, DS=U, DX, DK, DPs, DF=U, GU, PO, Pl, P2,

EXPRa _ LAGs, V1s V2» V3, Y4, V5, V6, VERT3,

RUNNING TIME (SEC) 1,38 USED  MAXIMUH
TERMS IN OUTPUT 26

GENERATED TERNS 56 INPUT SPACE 302 2000
EQUAL TERHS 3u OUTPUT SPACE 1A3 4740
CANCELLATIONS 0 NRe OF EXPRe 23 260
RECORDS WRITTEMN - 9 ~ ID. REGISTER 31 5L0
NULTIPLICATIONS - - 201 FUNCTe REGs 25 750
SYMBOLS I=I, ALFA» D1 D2» D1Q, D1PQ, D2Q, D2PQ, W, W1, Z, Ks» N2,

I1T11, 11T12, 11722, 12711, I2712, T2T21, 12722, 13711,
13712, 13722, 14T11l, I14T12, I4T2Ls 14722, 15711, I5T12,
15721, 15722, 16711, I6T12, 16721, 16722, I7T11, L7712,
17721, I7T22, 18T1l, 18T12, I8T21, IAT22, 19711, I9T12,
19722, 11011, 11012, 11021, 11022, I1111l, I1112, Ill2l,
11122, 11211, 11212, 11221, I1222, 11311, TJ1312, l1321,
11322, 11411, I1412, 11421, 11422, 11511, T1512, 11521,
11322, KKe : ‘

INDICES HU=Z, HU=Zs A=y DBunZ, CuZ, L=Z, KAnZ, L1=Z, L2e7, L3=Z,

- e . Lé=Z, L5mZy LbmZ, LT7wZ, LB=Z, L9nIy RNnZ, SI=Z, AA=L, BBsZ,
CCnZ, AAL=Z, AA2=2, AA3=2, Al=Z, A2nZ, A3aZ, %1=1, B2~1,
B83m=2Z, Js ABlwl, BN2»Z, BB3w=I, LA=Zy Sl=nZ, 52=1, S3=1, 5S4l

VECTORS Ql, a2, Q3.
FUNCTIONS Dy EPF=I, Gm=I, GI, 55=1, Gos=C, G7, UGaC, 1196, 00=U, DB,
DT, DS=U, DX, DKy DP» DF=U, GU, POs P1, P2
EXPRe ' LAG» V1, VZ2» V3, V4, V5, VO, VERT3,
H R
Z V3=LAG
L2 I0sANISO,PU(LL+,L2+) #PO(L3+,LA+IXP2(LE+ Lo+ LT4)Lu+) =

DIL1,A2)*D(L2,B2)*D(L3,AL)*D(L4»D1)*D(L5,A3)*D(L6,B3)*

: A3(L7)%*23(L8)

L3 ID,ADISOpPLILL+,L24, L34)*PL(LA4 LG+, LOF)I*PU(LT4,L84 )
DILL,AZ)*D(L2,B2)%Q2(LA)*D(LA,ALI*N(L5, 02 )*QL(LO)*
DILY,A3KD(LB,B13)

HPRINT V3
*NEXY

SYHBOLS I=1, ALFA, D1, D2, D1Q, D1PQ, D2Q, D2PQ, W, W1, Z, K» N2,
11711, IMT12, 11722, 12T11, 12712, 12721, 12722, 13711,

» 13T12, 13722, 14T1l, 14T12, 14T21, 14722, 1I5T11, 15712,

b I5T21, 15T22, I6T1Y, I6T1i2, 16T21, 16722, I7T11, 17712,
17721, 17722, IuTll, IBT12, 18721, 18722, I9T1l, I9T12,
19722, Il0ll, 11012, Il021, 11022, 11111, I1112, I1l21,
11122, I1211, l1212, 11221, 11222, 11311, 11212, 11321,
11322, I141), I1%212, 11421, 11422, I1%11, I1512, 11521,
11522, KiK. :

INDICES MUsZ, NHU=Z, A=l, §=ul, Cul, L=2, KA=l, Ll=Z, L2=2, L3=Z,
.. Lé=Z, L5=2, LbeI, LT=l, LO~I, L9%Z, RO=Z, SI=Z, AA=l, BB«I,

C CC'Z( AAlwZ, AA2mZ, AA3ml, Alwl, A2aZ, A3x7Z, Bl=l, B2sZ,
. R3mZ, J, RBinZ, BI}2=2, RB3mZ, LAn7, Sliw?, S?2m7, S3mZ,y, Sh=7,




VECTORS
FUNCTIGNS

EXPR,

‘01: Q2,

Ny EPFaly G=lp, GI» G5=I, Go=C» G7» U

Q3.

DT, DS=U, DX» OKs DPs DF=U, GU, PGs

LAG, V1, V2, V3» VAs V5, V6, VERT3.

RUNNING TIME (SEC)
TERHS IN OUTPUT
GENERATED TERNS

EQUAL TERHS

CANCELLATIONS
RECORDS WRITTEN

NULTIPLICATIONS

SYHBOLS

INDICES

VECTORS
FUNCTIONS

EXPR .

L2

L3

SYWBOLS

INDICES

. VECTORS

1.93.
24
56
30

g
11

INPUT SPACE
QUTPUT SPACE
NR. OF EXPRo
I1D. REGISTER
FUNCTe REGs

PL, P2e

USED

n2
183
24
31
25

G=C» URG, LD=U, DB

MAXINUN

2060
4740
260
550
750

281

D2P9,

12721»
1AT22,
16722,
1RT22,
11111,
11331,
11511,

Hs Wls Iy Ky N2,
12722, 13711,
I5T11, 15712,
I7T11, 17712,
19711, 19712,
11112, 11121,
11312, 11321,
11512, IL521,

I=I, ALFAs D1, D2, D)0, DiPQ» D2Q»
11711, 1)T12, 11722, I2T11, 12712,
13712, 13T22, 14T1l, I14T12, 14721,
15T21, 15722, I6T11, 16712, 16721,
17721, I7T22, I6T31, I6T12, IBT2L,
19722, 11011, 11012, 11021, 11022,
11122, 11211, 11212, 11221, 11222»
11322s 11411, 11412, 11421, 11422,
11522, KKe

HUsZ, A=Z, 8mZ, C=I, L=l, KA=l, L1=2, L2=Z, L3=I,
L5=7, Lbwl, L7=Z, LbwZy, LGuZy RI=7, SIs7, AA=Z, BB=Z,
AAlaZ, AAZ=Z, AA3=Z, Al=Z, A2nZ, A3=Z, Q1=Z, B2aZ,
Js BBlm=Z, DD2=2, BDB3=Zs LA=I, Sl=Z, S2=1, S3=1, S4=Ll.

MU=2Z,
La=2,
CC=2,
Bi=2,

Ql, Q2, Q3.

D, EPF=I, G=I, GI, Gi=I, Gt=C, GT, UGel, 1ING, DD=U, 01,
DT, DSsU, DX, DK, DP, OF=U, GU,» POy Ply P2.

LAGs Y1, V2, V3, Vs V5, Vos VERT3,
N R ~
I V4=LAG .
ID,ADESO,POLLL+sL2+)*POILI4, L4+ ¥P2 L4 L0+, LT4,L04]s

3

DIL1,A2)%D(L2,B2)%D(L3,A3)*D(L4»N3)*DILS,AL)*D(LE,BL)*

AL(LT7)*QL(LY) :
ID,ADISOLPLILY4,L24, L3+ ) *PL(LA+,L54,LA+)*¢PO(LT+,L0+) -
DILY,A2)%D(L2,B2)4#Q2(L3)I*D(L4,A3)#N(L5,933)%Q3(LL)*
DILTLAL)*XDILD,BL) ’

MPRINT V4
*HEXT

I=Iy ALFA, D1, D2, Di1Q»
11T, I1T12, 11722, 12711,
13F12, 13722, 14T1ll, I4T12,
15721, 15722, 16T1l1l, 16T1Z2,
17121, I7722, 18T1l, 18T12,
19722, 11011, L1012, 11021,
11122, 1211, I1212, 11221,
11322, 11411, 11412, 11421,
IlSZZg\KK.

DAPQ, D2Q,
12712,
14T21,
16721,
18721,
11022,
11222,
11422,

nz2en,

12721,
I14T22,
16722,
18T22»
11113,
11311,
11511,

Wy M1, Z, Ks N2,
12722, 13711,
I5T11, 15112,
ITT11, 17712,
19711, 19712,
T1112, 11121,
T1312, 11321,
I1512, 11521,

NU=Z, AnZ, B=ly, C=Z, L=Z, Kinl, L1l=Z, L2=1, L3=1,
L4ul, LB5a2, LbmZ, L7=Zs LOB=Z; LO=1, RO=I, SI=7, AA=1, BB»=1Z,
" CCwZy AAlwZ, AA2m2, AA3mZ, Al=l, A2=7, A3=7Z, B1=Z, B2=Z,
33eZ, J» BBLaZ, BUH2=I, AB3aly LA=2, Slaly S2w1, S3=l, S4w],

“
o bwewtah Tys

MU=Z,

-~ . - -

Ql, Q2, Q3. -

-

-



VECTORS
" FUNCTIONS -

'éXPR.fH.'

RUNNING TINE (SEC)
TERHS IN OUTPUT
GENERATED TERNS
EQUAL TERHS ;.
CAHCELLATIONS
RECORDS WRITTEN

a1, 92, Q3,
D) EPF'I’ Gml, GIs» G5=Ly Gb6~C» GT7» UGs=Cy, UBG, DU=U, DB,
0T, DS=U, DX, DK, OP, DF=l, GU, PUs Pls PP

LAG, Vl» V2, V3, V4s V5, V6, VERT3.

2448
264
56
3V

0
13

IRPUT SPACE
QUTPUT SPACE
NR« OF EXPRe
IDs. REGISTER

Iy

USED  HAXIHUM
302
143
25
31

2000
4740
260
5.0

Y YECTORS”

MULTIPLICATIONS 241 FUNCTe REG. 25 750

W1, 2, Ky N2,
12722, 137111,
I15T11, I5T12,
17711, 17712,
I9T11, [9T12,
11112, 11121,
11312, 11321,
11512, 11521,

121, ALFA, Dl, D2, D13, D1PQ, D2Q,»
11711, 11712, 11722, 12711, 12712,
13T12, 13722, 14T11s 14T12, 14721,
15721, 15722, 16T11, 16712, 16721,

S 17T21, ITT22, I8T1l, IBTL2, I8T2L,
19722, 11011, I1012, 11021, 12022,
11122, Ix211, 11212, 11221, 11222,

11322, 11411, 11412, 11421, 11422,
11522, KK«

HU=Z, NU=Z, Aw=ly B=Z, C=2, Lel, KA=I, L1leZ, L2=1, L3=1,
L4wZ, L5=2Z, LbwZ, LT7=I, LB2Z, L9=Z, RO=Z, SI=Il, AA=l, BB=1,
CCuZy AAL™Zy AAZ=Is AA3=Z, Al=l, A2nIy A3=2, Pl=l, B2=1,
B3=Zy, J, RBlmw2, BB2w=2, BU3eZ, LA=Z, SlwZ, S$2«7, S3=2, Si=Z,

N2eny, H,
127213,
14722,
16722,
1AT22»
I1111,
11311,
11511,

SYMBOLS -

~ INDICES

VECTORS Ql, Q2, Q3.
FUNCTIONS D, EPF=I, Gul, GI, Gixl, G6«C, GT, UG=C, URG, DD=U, DB
: DT, DS=U, DXs DKs DPs DF=Us, GU, PGs Pl, P2,

EXPR LAGs V1, V2, V3,

HR

Z Vi=LAG
ID,AQISO,POLLLIA,L24)2PO(L 34, LA+ %P2 LS+, L04,LT+,LA4)=
D(LI,A3I*D{L2,B3)%D(L3,A1)*D(L4,B1)*D(L5,A2)*D{L6,B2}
Q2(L7)*Q2(L0C)
IDSADISO)PLILIA,L24,L34)2P LA+, L5+,L6+)PC(LT+,0L84)=
DELL1sAIYRD(L2,B3)4Q3(L3)*D{L4A»ALI*ND(LS,BL)*¥Q1(LL)"
DELT,AZ)RD{LB,B2)

HPRINT V5

*NEXT

Y4, V5, V6» VERT3,

ra

I=I, ALFA, D1, D2, D1Q, D1PQ, 02G)
I1Til, I1Ti2, 11722, [271)1, 12712,
13712, 13722, 14TLl, 14712, 14721,
I5T21, 15722, 16721, [6T12, 16721,
I7T21, 17722, 18T1l, 18712, 16721,
19722, 11011, 11012, 11021, Il022,
11122, I1211, 112.2, 11221, 11222,
11322, 11411, 11412, 11421, 11422,
11522, KKe.

D2°Q, M,
12721,
14722,
16722,
18722,
11111,
11311,
11511,

W1, Zs K» N2y
12722, 13Tll,
I15T11, 15712,
ITT11, 17712,
19711, 19712,
11112, 11121,
11312, 11321,
11512, 11521,

SYHBOLS

MU~Z,
L4=2,
CC=2,
. B3=2,

HUsZ, A=Z, Be2, Cm=Z, Lnl, KA=Z, L1w7, L2=Z, L3=Z,
L5=7y L6nZ, L7%2Z, LBeZy, LY=Z, ROwZ, S[=Z, AA=I, BO=
AAl=2y AAZ2al, AA3=l, AlaZ, A2=2, A3=2, B1l=Z, B2=1,
Jp BBLl=2, BD2=Z, DB3=l, LAnZ, Sle=l, S2=7, S53=I, S4h=

INDICES

i Q1, a2, Q3e




FUNCTIONS Ds EPF=I, G=I, GIs G5=I, Go=Cs» G7, UG=Cs uBG, DD=U, DB,
) DT, DS=U, DXs DK» DP, DF=U, GU, PG, Pl» P2«

EXPRe .- . . LAG» V1, V2, V3, Vap V3, V6, VERT3,

RUNNING TIME (SEC) - - 3.02 USED.  MAXIHUM
TERHS IN DUTPUT 26

GENERATED TERMS 56 INPUT SPACE 302 2vu0
EQUAL TERMS 3v " OQUTPUT SPACE 1813 47450
CANCELLATIONS 0 NRe OF EXPR. 26 260
RECORDS WRITTEN 15 IDs REGISTER 31 5060
MULTIPLICATIONS 281 FUNCTs REG. 25 750

“ SYMBOLS I=Y, ALFA, Dl» D’J D1Q, DiPQ, D20, D2PO» Hy» Wls I, Ki» N2,

I1T11, I1Ti2, ILT22, I2T11, I2T12, 12721, 12722, 13711,
13712, I3T22, 14T11, 14712, 14721, 14722, I5T1l, 15712,
15T21, 15T22, 16T11l, 16712, 16T24s 16722, I7T11, 17712
17721, 17722, 18711, I8T12, I8T21, I8T22, I9T11, 19712,
19722, 11011, 11032, 11021, Ilu22, I1111l, I1112, 1121,
11122, 11211, 11212, [1221, 11222, 11311, I1312, 11321,
11322, Il4ll, 11412, I1421, Il422, 11511, Il1512, I1521,
11522, KK

INDICES MU=Z, HU=Z, A=, B=l, C=Z, L=l, KAnZ, L1l=Z, L2=1, L3=1,
L4=2, L5#Z, L6%2, L7=2Zy LG=Zs, L9=Z, RN=I, SI=7, AA=l, BB=],
CCa2y, AAL=Z, AA222, AA3=l, Al=l, A2=ls A3=1, Rl=l, B2=1,
B3=Zy; J, NBl=2, 8D2=2, 3B3=]l, LA=Z, S1=Z, S2+1, S3=l, S4=1.

VECTORS 1, @2, Q3,

FUNCTIONS D, EPFwl, 6=I, G6l, G5=1, G6=C» GT7, UG=C, URG, DD=U, 0B,
DTs DS}, DX, DKy, DPs NDF=U, GU, PO, Ply, P2
EXPRe : LAGs V1, V2, V3, V4, V55 V6 VERT3,
H R
I V6=LAG
L2 I0,ADISA, PI(LLA,L24)#PO(L3+,LA+)%P2(LB4,Lb4,LT+,L8+)=
D{LI,A3)*D{L2,B3)*D(L3,A2)*0(L4,R2)%D(L5,A1)*D(L6,BL)*
QLIL?)*Ql{Ly)
L3 ID)ADISO,PL(L L+ L2+ L3+ ) *PL(LA+, LA+, LEH)*¥PC(LT4,L0¢4)

D(LL,A3)=D(L2,B3)*Q3(L3)xD(LA,A2)IAD(LS,2)%0Q2(LE)*
DILY,ALY*D(LEBBL)

NPRINT V6
*NEXT
SYMBOLS . I=1, ALFA; DXy D2, D1Q, D1PA, D2Q, D2PA, U, M1, I, K, N2,

11T11, I1TL2, I1T22, [2T11, 12712, 12721, 127?22, 13711,
13712, I3TL_: 14T1), 14T12, 14T21, 14T22, I5T11, I5T12,
I15Tel, 15722, 16T11l, 16T12, 16721, 16T22, IT7T11, 17112,
17721, 17722, 18711, 18T12, 168721, 18722, I19T11, I19T12,
19722, 1lvll, 11012, 11021, 11022, 11111, T1112, 11121,
11122, 1121}, 11212, 11221, 11222, 11311, 11312, 11321,
11322, 11411, I1412, 11421, 11422, I1511, I1512, 11521,
115225 KKe

INDICES . MU=Z, HU=Z, Ax?, N=Z, Cuz, L=Z, KA=Z, L1=7Z, L2~7Z, L3=1,

. L4n2y L5w7, Lb6=Z, LT=2, LB=Z, L9=2y) ROnZ, STwl, AA=l, BB=Z,
CCeZy AAl=Z, AA2nZ, AA3I=I, Aln2, A2=7, A3=Z, Bl=I, 82s=1,
BaA=Z, J, BBLI=Z, BBInZ, BB3=Z, LAsl, 51w, S$2=1, S3=I, S4=1Z,

\
\

. VECTORS Q1 02, Q3.
- ‘Funcrxons D, EPF=1, Gel, GIs 65w, G6xC, GTs UGxCy URGs DU=Us D)
b e o NT. NCall. NY. DY, NO. NEall. N1, DAL DY, DD



37
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FUNCTIONS D, EPF=l, GmI, Gl, GS5=ls G6=Cs G7s UG=Cs URG» DU=U, DBy
: DT, DS=U, DX, DK, DP, DF=Uy GUs POs Pl, P2 |
EXPRe . LAGs V1, V2, V3, V4, V5, V6s VERT3,
RUNNING TINE (SEC) 3,57 : USED  MAXIHUM
TERHS IN OUTPUT 26
GENERATED TERNS 56 IKPUT SPACE 302 2000
EQUAL TERHS = - 30 OUTPUT SPACE 183 4740
CANCELLATIONS - 7o NR. OF EXPR. 27 260
RECORDS WRITTEN 17 I0. REGISTER a1 540
HULTIPLICATIONS 281 FUNCT. RCGe 25 750
SYMBOLS - I=Isy ALFA, Dls D2, D1Q, DLPQ, 02Qs D2PQ, Wy, W1s Zs, K, N2,

11T, 11712, I)T22, [2T11, 12T12, 12721, 12722, 13711,
13712, I3T22, 14T11l, I4T12, 14721, 14722, I5T11, 15712,
15721, 15T22, 16T11, 16712, 16T21, 16722, 17711, 17T12,
I7T21, 17722, IBTLY, 1IBT12, 18721, IBRT22, I9T11, 19T12,
19T22, I101), llvl2, Il021, 11022, 11111, I1112, 11121,

11122, 112311, ILl212, 11221, 11222, 11311, 11312, I1321,
11322, 11411, I1412, I1421, 11422, 11511, 11512, 11521,
115225 KKe

INDICES - - MU=Z, NHU=Z, A=, B=Z, CuZ, L=Z, KAaZ, L1=7, L2=7, L3=Z,
: " L4mZ, L5n2y LbG=l, L7wIZ, LBmZ, L9m2s RIxZ, SI=Z, AA=l, BB=Z,
CCuZy, AAlnZ, AA2n1, AA3=Z, Al=l, A2=7, A3=Z, 21=Z, B2=1,
B3a2, Jy BBl=Z, BDB2=Z, BB3=Z, LA=Z, Sl=Z, S2=1, 531, S54=7,

'VECTORS . @1, @2, Q3.
FUNCTIONS D, EPE=ls G=I, GI, G5=l, G6=C, G7, UG=C, URG, DD=U, 08,
DT, DS=U, DXy DKy DPs DF=U, GU, PO» Ply, P2,
EXPR LAGs V1, V2, V3, V4, V5s V6, VERT3Z,
N R

7 VERT3=VL14+V24V3+V4+V5+Ve
DELETE LAGsVL,V25V3sVa,V5sVo
*DEGIN ‘

SYMBOLS . I1=1, ALFA, Dl, D2, D12; D1PQs D2Qs N2PNy My W1, I, K, N2,
I1T11, IXT12, ILT22, 12711, 12712, 12721, 12722, 13711,
13T12, 13722, I4Ti.s 14T12, 14T21, TAT22, IAT11, [5Ti2,
I15T21, 15722, I16T14» I06T12, 16721, 16722, I7T11, 17712,
17721, ITT22, 18T11, 18712, 1bT21, 18722, I9T11, I9T12,
19722, 11011, Iloi2, 11621, 11622, I111ll, T1112, [1121,
11122, I1211, I1212, 11221, 11222, 11311, 11312, [1321,
11322, I1411) L1412, 11421, 13422, 11511, 11512, 11521,

11522, KKs

INDICES MUsZ, HU=Z, A=l, Bal, Cm2, L=Z, KA=Z, L1=Z, L2=2, L3=1,
L4n2y L5=2, Lb=Z, L7822, LB=Z, L9%Z, RO=I» SI=7, AA=l, RB=Z,
CC=2, AAl=l, AA2=1, AA3=Il, Al=l, A2=1, A3=I, B1al, B2e7,
B3=2, J, BBlwl, BB2«Z, BB3=Z,; LA=I, S1=Is» S2el, S3=Z, S4=Z,

VECTORS a1, Q2s Q3.

FU CTIDNS. . Dy, EPF=l, G=1, Gl, G5=I, G&=C, G7, UGfC; "EG'.DD-U, 08,

. N D{', DS'\U! DXy DK, DP, DF=U, GU, PO» PL, P2, )

EXPRe ‘LAGs Vi} V2s V3, V4, V5 Vbs VERT3, ‘ . P
. v N‘

.. RUNNING TIME (SEC) 4-11465‘_,,,,—_g-—-"’”’”"7 USED  MAXINUA
JERMS_IN OUTPUT . 78



/oo

. GENERATED TERHNS 156 i INPUT SPACE 734 2000
. EQUAL TERMS . ) : 718 OUTPUT SPACE 459 4740
- CANCELLATIONS : ¢] NRe OF EXPRe . 26 260
. RECORDS HWRITTEN - 19 IDe REGISTER 1 500
"MULTIPLICATIONS S 474 FUNCT. REG, 18 754
SyMBOoOLS . - I=I, ALFA, D1, D2, D1Q, DLiPQs D2Q, D2PQ, W, W1, Z» Ks N2,

I1T11, I1T12, I1T22, 12711, I2T12, 12721, 12722, 13711
13T12s 13T22, 14T11, I14T12, I14T21, T4T27, 145711, 15712,
15T21, 15722, 16711, 1I6T12, 16T21, 16T22, I7T11, ITT12,»
I7T21, ITTR22, 18711, 1I8T12, 18721, 18T22, 17711, 19712,
19722, 11011, 11012, 11021, 11022, I1111, I1112, Il121»
T1122, 11211, 11212, Il221, 11222, 11311, 11312, 11321,
11322, 11411, 11412, Il421, 11422, 11511, I1512, 11321,
115225 KKe. - - : : »

INDICES . MU=Z, HU=Z, As2, 3=1, CxZ, L=Z, KA=Z, L1=7, L2=2, L3=7,
) LA=Z, L5=Z, LbwZy LT7=Z, LOwZ, LY=Z, ROmI, SI=l, AA=l, BR=1,
CCw=Z, AAlwZ, AA2x=l, AAI=l, Alxl, A2=7, A3=l, Blel, B2=1»
B3=Z, J» BOle2, 382=Z, BB3=X, LA=I, S1=I, S2=1, S3=1, Sh=l.

VECTORS Q1l, Q2, Q3,

FUNCTIONS D, EPF=I, Gel, GI, G5=I, GbaC, G7, UG=C, UBG, DD=U, DB
‘ DT, DS=Us 0OX» DK, DP, DF=U, GU, PO» Pls P2Zs
EXPR, LAGs V1s V2s V3, V4, V5, Vb6, VERT3,
VERT3 = y .
+ 1476.%Q2(A1)*1(A2)*D(A3,0.11%0(B2,83) e

+ 1e/4,%Q2(A1)*21(A2)*D(A3,32)%D(B1,83)

>

+ 1e/44%Q2(A1)*D(A2,A3)%Q3(BL)*D(B2,03)
+ 14/44%Q2(A2)*¥D(A2,A3)*D(B1,B3)%Q1(B2)

+ QZ(AL)4D(A2,B2)%D(A3,831%Q3(BL)

- ox ‘ - 10/20*NZ )
+ 1e/he%Q20AL)*D(A2,B3)*D(A3,B1)*Q1(B2)

¢ 14/44%02(A1)%D (A2,B3)%0(A3,B2)%Q3(B1)

P
~

o+ 1e/he*Q3{AL1)#D(A2,A3)%Q2(B1)*D(B2,83)

% 14/84%Q3CA1)#DCAZ) A2 )XD(B1,02)%Q1(B3)



e/

VHSA T e e e
;/'.f’-:"'v RIRE AR

+ 1e/44%Q3({A1)*D(A2,A3)%D(81,02)%Q1(B3) -
+ le/44*%03(A1)*D(A2,BL)*Q1(A3)*D(B2,B3)

+ 1e/40%Q3(ALI*D(A2,BL)I*D(A3,B2)%Q1(B3)

+ Q3(A1)*D{A2,B2)*D(A3,B3)*Q2(B1)

€ (= 1./2.%N2 )

¢ 14/4.%03(AL)*D(AZ)B31*Q1(A3)#D(81,52)
+ 14/4,%Q3(ALI*D(AZ,B3)*D(A3,82)%Q2(B1)
+ 1e/40%D(A1,A2)%QL (A3)%Q3 (BL)*D(D2,B3)
+ 14/4.%D(A1,A2)*QL(A3)*D(B1,B2)*Q2(D3)

+ le/4.%D(A1,A2)*Q2(A3)%D(B1,B2)*Q1(D3)

-

+ le/44%D(A1,A2)%Q2(A3)*¥D(B1,B3)*Q3(B2)
+ l./%.*D(AlpAZ)*D(A3:Bl)*33(32)*02(33)

+ D(ALSA2)*D(A3,BL)%D(8B2,03)

® ol = 1e/he%*QADA2 =~ 14/%e*N1DA3 = La/44%32DJ3 )

+ 1a/44%D(AL,A2)*D(A3,02)*23(B1)*Q1(B3)

\
~

+ D(AL,AZ)*D({A3,B2)*D(BLsB3)

* ( i lolﬁu*QlDQZ b 1-/‘1.*QlDQ3 - 1./"0*“20Q3 )

4+ D(ALsAZ)*D(A3,B3)%D (81,52)




*

( 1e/2+*N2%Q1IDQA3 + 14/2.%H2%22DQ3 )

1e/4.%0(A1»A3}*Q1(A2)*Q22(BL)*D(DB2,B3)
le/4.*%D(A1,A3)Y*QL(A2)*D(B1,DB3)*QA3(B2)
1e/44%0(A1,A3)%Q3(A2)*D(81,82)%Q2(83)
1./4.*D(A1:A3l*Q3(A2)*D(BL;B3)*Q1(BZ)
Le/Ae*D(AL,A3)I*D(AZ,BL)*Q3(B2)*Q2(B3)

D(AL,A3)#D(A2,R1)*N(32,D3)

{ = 1¢/4+%Q1DQ2 =~ 1./44%Q1DQ3 ~ 1./4.,%22DQ3 )

D(AliA3)*D(A2;BZ)*D(Bl;BB)

( 1e/2,*H2%Q1DA2 + 14/2,%H2*Q2DQA3 )
1a/4*%DUAYSAI®D(A2,03)%Q2(DBL)*Q1(B2)

DAL, A3)*D(AZ,B3)*D(RBL,B82)

( = 1./4.%Q100Q2 ~ 1,/4,%13100Q3 — 1./4.%Q20Q3 )

D(AL,BL)IXQL{A2)*D(AD,B83)%Q3(D2)
( - le/24*N2 )

DIAL,BL11*Q3(AZ)*D(A3,B3)%01(D2)

( = 1e/2.%N2 )
D{AL,BLI*D(A2,A3)%D(82,03)

( 14/72.¥N2%Q1DN2 + 1,/2,%N2*Q10Q3 )

192



/o3

D(ALl,B1)*D(A2,B2)*QL(A3)%Q2(B3)

{ = Le/24*N2 )

D(AL,BL)*D(A2,82)%02(A3)*21(B3)
{ = 1./2,*N2 )

D(AL:BL)I*D(A2,B3)*%D(A3,92)
{ 1e/24%N2%Q1DQ2 + 1e/2.%N2%Q1DQ3 )

le/44%D(AL,B2)*Q3(A2)*%Q2(A3)*D(B1,83)
le/4o#*D(A1,B2)Y*Q3(A2)*0(A3,81)%Q2(B3)
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Do e Tl#lu)<IlQZT I1ﬁn9) 1651, 17“‘?f 1152, J1522.

CINDICES - Mu=Z, NU= A=Zs B=Zs C=Zy L=7, KA=Zs L1=7y L2=7s L2=7,
S L4’7I‘L5=Z) Lb’Z: L77Zs LO=Zs LO=Z, D027, SI=7, Ab=T, OR=7,

'*CA coLo DELL UNIVERS!TA DI TRIESTE
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. CC=Z, AAlal, AA2=Z, AADB=Z, AL1=l, A2=7s AD=7, Bie7, "0=27,
4 o t3=Z, Jy ODl=Z, B02=2, DB3=Zs Cl=7, (2=, Ci=7, 5]l=7, #2=7,
: E3=2, S1=7s S2=1, S3m7, 5422 L10.

o FUNCTIONS D) EPF=I, G=ls CIs GH=I, GG=Cr 075 UG=(s URG, Dh=lly N,
S . DT, DS=U, DXs OKs DPs DF=U, GM1s 5My GUL, €1, 1121, un2,
: o PU» Pl, P2,
‘] EXPR, .~ RsREs LAG,
ol RUNNING TIME (SEC) 122,41 NSEN  AAXT Mg
Lo TERMS. IN QUTPUT 903
N GENERATED TLRMS ©90) ~ INPUT SPACE e 2000
; EQUAL TERHS - 0 QUTPUT SPACE 2344 71n¢
: ‘ ; CANCELLATIDNS ‘ (U HRe OF EXPP. 30 2h7
! o RECORDS WRITTEN 49 IDs REGISTER 2 sy
o MULTIPLICATIOHNS 56420 FUNCT« RLUG, 33 759
: .
. B3
‘
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BEGIN 133.84 SECONDS

///

NAMES LAG
COMMON V1sV2,V3,V4,V5,V6sVERT3

S ZsKK
V 015Q2,03,P
- RFIX
SYMBOLS  I=I, Z, Ks» KK.
INDICES . " MU=Z, NU=Z, A=Z, B=Z, C=1, L=Z, KA=Z, L1=Z, L2=7, L3=I.

e oo La=Zs LS=Z, L6=Ly LT7=Z, L8=Z, L9=Z, RO=Z, SI=Z» AA=Z, BR=Z7,
oo CC=Zs AALl=Z, AA2=Z, AA3=7» Al=1, A2=1, A3=7, B1=Z, B2=17,
B3=72, J, BBl=Z, BB2=Z, BB3=Z.

VECTORS | Ql, Q2, 03, P,

FUNCTIONS fM.D) EPF=Is 6=I, GI, G5=I, G6=C» G7, UG=C, UBG, DD=U, DB,
. 4, DT» DS=U, DX, DK, DP, DF=U, GM1ls, GM, GU1l, GU, PO, Pl, P2,

EXPR ., " 20, =0, LAGs V1, V2, V3, V4, V5, Vb, VERT3.

s
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BEGIN 133.94 SECONDS

N R

C WORKS OUT THE 3-GRAVITON VERTEX
Z LAG=LAG

*NEXT

symoLs  I=I, 7, K,

0

KK

L2 IDs Kk (J+)=KK** (=J)
3, ID,sKK=
NPRINT LAG

INDICES °  MU=Z, NU=Z, A=z, B=Z, C=Z, L=Z, KA=Z, Ll=Z, L2=Z, L3=Z,
.. L4=Z, L5272, L6=2, L7=I,

vEcTORs . al, @2, a3,

P
FUNCTIONS  D» EPF=2I, G=I, GIs G5=I, G6=C» G7s UG=C, UBG, 0OD=U, OB,
.. . . DT, DS=U, DX, DK, DP, DF=U, GM1, GM, GUls GUs PO, Pl P2,
EXPR. " =05 =0, LAGs V1, V2, V3, V4, V5, Ve, VERT3,
RUNNING TIME (SEC) 7.96 USED  MAXIMUM
TERMS - IN QUTPUT 771
GENERATED, TERMS 771 INPUT SPACE 251 2000
EQUAL TERMS , . o} QUTPUT SPACE - 4737 4740
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 QUTPUT 771
GENERATED TERMS 771 INPUT SPACE 251 2000
EQUAL TERMS, .. 0 QUTPUT SPACE 1433 7126
CANCELLATIONS. . 0 NR. OF EXPR. 26 260
RECORDS WRITTEN 90 ID. REGISTER 6 500
MULTIPLICATIONS. 4912 FUNCT. REG. 14 750
: N R
C 7 V1aLAG
R - IDs ADISOs PO(L14sL2+)%PO(L3+sL4+)%P2(LS+,L6+,L7+,L8+)=
e i o D(L1»AL)*D(L2,BL)*D(L3,A2)%D(L4,B2)%D(LY,A3)%D(L6,B3)%
A Q3(L7)%Q3(L8)
L3 IDs ADISOsPL(LL4sL24,L3+)%PL{L4+,L5+sL64)%XPO(LT7+,LR84)=
T D(L1sALI*D(L2,BL)*QL(L3)*D(L4sA2)*D(LS5,B2)*Q2(L6) %
P , D(L75sA3)%D(L8,B3)
‘ C NPRINT V1
‘ *NEXT
SYMBGLS I=I, 2, Ks KK,
INDICES. = MU=Z, NU=Zs A=1, B=Z, C=Z, L=Z, KA=Z, L1=Zs L2=7, L3=1,
.- La=sZy L5=Z, L6=Zs L7=1, LB=Zs L9=Z, RO=L» SI=7, AA=Z, RB=Z,
... CC=Zy AAl=Z, AA2=Z, AA3=2Z, Al=Z, A2=Z, A3=1, B1l=7, B2=1,
.. B3=1, J, BB1l=Z, BB2=Z, BR3=Z.
VECTORS . Qls, Q2s Q3s P,
FUNCTIONS - Ds EPF=I, G=I, GIsy G5=I, G6=C, G7s UG=Cs UBG, DD=U, DB,

CENTRO DI CALCOLO DELL" UNI VERSITA DI TRIESTE

wo. . CC=Zs AAl=Z, AA2=1,
B3=Z, J, BBl=Z,

BB2=1,

L8=Z, L9=1, RO=I»

BB3=Z.,

i

e AT T T, S ey e L, T
F’gﬁ T et B AT
i

SI=

AA3=Zs Al=1» A2=1, A3=1,

s AA=Z, BB=7,

B1=27,

B2=127,

DTs DS=U, DX, DK, DP, DF=aU, GM1l, GMs GU1s GU, POs Pl, P2,

/12



EXPR. 20, =0, LAGs» V1, V2s V3, V4, V5, V6, VERT3.
RUNNING TIME (SEC) 15.21 USED  MAX [MUA
TERMS IN OUTPUT T 144
GENERATED TERMS 771 INPUT SPACE 308 2000
EQUAL TERMS 541 OUTPUT SPACE 1551 4740
CANCELLATIONS 86 NR. OF EXPR. 52 260
RECORDS WRITTEN 94 ID. REGISTER 31 500
MULTIPLICATIONS 3856 FUNCT. REG. 25 750
SYMBOLS . I=I, Zs K» KK.
INDICES . MU=Z, NU=Z, :A=Zs» B=, C=Z, L=Z, KA=1, L1=1, L2=Z, L3=1,
. .L4=Z, L5=1, Le=2» L7221, L8=Z, L9=7, RD=Z, SI=z, AA=Z, BB=7,
. CC=2Zy AAl=Z, AA2=L, AA3=1, Al=Z, A2=1, A3=1, B1=1, B2=1,
. 'B3=1, J» BBl=Zs BB21Z, BB3=Z, ‘
VECTORS Qs Q2s ‘03, P - '
FUNCTIONS D, .EPF=Is.G=I, GI» G5=I, G6=C» G7s UG=C, UBG, DD=U, DA,
. DT, DS=Us DX» DK» DPs DF=Us GM1, GM, GUl, GU, PO, PL, P2.
EXPR. 203 =0, LAGs V1s V2s V3, V&, V5, V6, VERT3.
~ y N R
7 V2=LAG
L2 10, ADIS s PO(LL+sL24)%PO (L34, L4+) %P2 (L5+,Lb+sLT+sLB+) =
o D(LLsAL)*D(L2sBLI%D(L3,A3)%D(L4sB3)XD(LE,A2)%D(L6,R2 )%
L Q2(L7)%Q2(L8)
L3 1Dy ADISO,PL(L1+sL2+sL3+)#PL(LA+s L5+, LO4)4PO(LTH, LB+)=
N D(LLsAL)*D(L2sBL)%QL(L3)*D(L4sA3)¥D(L5,B3)%03(L6)%
5 D(L7»A2)%D(L85B2) -
. NPRINT V2
, *NEXT
SYMBOLS I=I, Z» K» KK.
INDICES C WU=Z, NU=Z, A=Z, B=Z» C=Z, L=Zs KA=Z» L1=Z» L2=Z, L3=Z.
.. . L&=Z, L5=2Z, L6=1, L7=1, L8=1, L9=Z, RO=Z, SI=1, AA=1, BB=Z.,
U CC=1, AAl=Zs AA2=Z, AA3=Z, Al=1, A2=1, A3=1, Bl=Z, B2:=1,
. B3=7, J, BBl=Z, DBB2=ls BB3=Z.
VECTORS " a1, 02, Q3s P.
FUNCTIONS ~ D» EPF=I, 6=I, GI, G5=Is G6=Cs G75 UG=C, UBG» DD=U, DB,
.. DT, DS=U, DX, DK, DP, DF=U, GM1l, GMs GUL, GU, PO, P1l, P2,
EXPR. =0, =05 LAGs V1, V2, V3, V&, V5, V6, VERT3,
RUNNING TIME (SEC) 21.09 USED  MAXTHUM
TERMS IN QUTPUT 144
GENERATED TERMS 771 INPUT SPACE 308 2000
EQUAL TERMS. . 541 OUTPUT SPACE 1551 4740
CANCELLATIONS 86 NR. OF EXPR. 23 260
RECORDS .WRITTEN 98 ID. REGISTER 31 500
MULTIPLICATIONS 3856 FUNCT. REG. 25 750
SYMBOLS . . I=I, Z, Ks KK.
INDICES . MU=Z, NU=Z, A=Z, B=Z, C=Z, L=, KA=I, L1=Zs L3=7, L3=Z,
L4=Z, L5=Zy LG=Z, LT7=Zs LB=Z, L9=2, RO=Zy SI=Z, AA=Z, BB=1Z,
CC=Z, AAl=Z, AA2=1, AA3=Z, Al=I, A2=1, A3=l, Bl=Z, B2=I.
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VECTORS
FUNCTIONS
EXPR.

L.
SYMBOLS
INDICES

IR

VECTORS - -

B3=Z, J, BBl=Z, BB2=Z, BB3=L1. /Vé/

Ql, Q2, Q3, P.

D, EPF=I, G=I, GIs G5=I, G6=C, G7s UG=C» URGs, DD=Us DR,

DT, DOS=U, DXs DK, DPs DF=U, GHMI1, GM, GUL, GU, PD, Pls P2,

=0, =0, LAGs V1, V2s» V3s V4, V5, VY6, VERT3.

N R

Z V3=LAG
ID)ADISU;PO(Ll+yL2+)*P0(L3+pL4+)*P2(L5+yL6*sL7+9LH+)=
D(LI;AZ)*D(LZ,BZ)*D(LB;AI)*D(Lbynl)*D(L5;A?)*DfL6yH3)*
Q3(L7)*Q3(L8)

.ID}ADISU)Pl(Ll+;L2+’L3+)*P1(L4+;L5+:L6¥)*PO(L7+,LH+)=
O(Ll)AZ)*U(LZ)BZ)*QZ(L3)*D(L4;Al)*D(L5:Bl)*Q1(L6){
D(L75A3)%D(L8,5B3)

NPRINT V3 .

*NEXT

I=I, Zs Ks KK

MU=Z, NU=Z, A=Z, B=2, C=2» L=, KA=Z, L1=Z, L2=Zs L3=Z,
L4=Z, LY5=2, Lb=Zs L7=7, L8=Z, L9=1, RO=Z, SI=1», AA=1, BRR=7,

.. CCaz, AAl=7s AA2=1, AA3=Z, Al=Z, A2=1, A3=1s Bl=Z, B2=1,
B3=Z, J, BBl=Z, BB2=Z, BB3=Z.

‘Ql, Q2, Q35 P.

FUNCTIONS g” Ds EPF=I, G=I, GI» 65=Is G6=C, 67, UG=Cs UBG, DD=Us DR,
: .72 DTy DS=U, DXs DK» DP» DF=Us GM1, GM, GULs GUs, PO, Pls b2.

EXPR. =0, =0, LAGs M1, V2, V3s V4, V5, V6, VERT3.

RUNNING TIME (SEC) 26,93 USED  MAXINUM

TERMS "IN OUTPUT 144

GENERATED TERMS 771 INPUT SPACE 308 2000

EQUAL TERMS = - 541 QUTPUT SPACE 1551 4740

CANCELLATIDNS 86 MR. OF EXPR., 24 260

RECORDS WRITTEN 102 ID. REGISTER 31 500

MULTIPLICATIONS 3856 FUNCT. REG. 25 750

SYMBOLS I=1s Zs, Ks KK,

INDICES MU=Z, NU=2Z, As=Z, B=Z, C=1s L=Zy, KA=Z, Ll1=2s L2=Zs L3=1»

VECTORS
FUNCTIONS
EX#R.'
L
.

2.

.3

. L4=Z, L5=2, L6=Is L7=2» L8=1, L9=1, RO=Z, SI=1, AA=Ls BR=1,
CCxZs AAl=Z, AA2=Z, AA3=1, Al=l, A2=1, A3=Z, Bl=7» B2=1Ls

B3=Z, ‘J» BB1=Z, BB2=Z, BB3=Z,

a1, Q2, Q3 P,

Ds EPF=I, G=I, GIs G5=Is G6=C» (7, UG=C, UBG, DD=Us DRy

. DTs» DS=U, DX, DKs DP, DF=U, GMl, GMs» GUL. GU, POs PLl» P2.

=0y, =05 LAGs, V1s V2, V3, V4, V5, V6. VERT3,

N R

Z - Va=LAG

IDs ADISO,PO(LLI+sL2+)¥PO(IL3+sL 4+ )% P25+, L0+sL 7+l 84)=
D(L1,A2)%D(L2,B2)%DIL3,A3)XD(L45B3 %D (L5, AL)I¥DILAIRY )
QL(L7)%QL(L8)

IDs ADISO,PI(LI4,L2+sL3+)4P1(LA+sL5+, L 6+):pPO(LT7+sLB+)=
DIL1sA2)*D(L2,B2)%Q2(L3)*D(L4,A3)%D(1.5,R3)%Q3(LOY*
D(L7,A1)%D(LB,B1)

NPRINT V4




*HEXT

SYMBOLS I=1Is Z, K, KK,
INDICES MU=Z, NU=Z, A=Zy B=2, C=2s L=7s KA=Z, Ll=Z, L2=7+ L3=7.
La=7, L5=7Z, L6=2s L7=Zs LB=Z, L9=1, PD=Z, SI=1s AA=7, RB=1.
CC=2s AAl=Z, AA2=1, AA3=72s Al=7, A2=7, A3=1, HBl=7+ H2=7,
B3=Z2, J, BBl1=2Z, BB2=Z, B83=7,
VECTORS Qls, Q2, Q3, P.
FUNCTIONS Dy EPF=1, 6G=I, GIls G5=1» G6=Cs C7s UG=Cy» URGs DD=U, DB,
DT, DS=U, DX, DKs DPs DF=U, GM1l, GM, GUl, GU, PG, Pl, P2
EXPR . =0s =0, LAG, V1, V2, V3, V4, V5, Vb&. VERPT3,
RUNNING TIME (SEC) 32,75 USFD MAX ITMUM
TERMS IN OQUTPUT 144
GENERATED TERMS 771 INPUT SPACF 308 2000
EQUAL TERHMS 541 QUTPUT SPACFE 1551 H740
CANCELLATIONS B6 NR. OF EXPR. 25 260
RECORDS WRITTEN 106 IDe REGISTER 31 500
MULTIPLICATINNS 3856 FUNCT. REG, 25 750
SYMBQOLS I=1, Z, Ks KK,
INDICES MU=Z, NU=Z, A=Z, B=Z, C=1, L=Z, KA=Z, Ll=Zs L2=7s L3=1Z,
La=2, LS5=Z, Lb6=Ly L7=Ls L8=Z, LA=Z, RI=Zy SI=7» AA=Z, BLR=7.
CC=1y AAl=Z, AA2=1s AA3=7, Al=1, A2=7s A3=7, R1=7, "2=7,
83=Z, J, BBl=Z, BB2=Z, BB3=Z,
VECTORS Ql, Q25 Q3s P,
FUNCTIONS Dy EPF=1s G=I, GIs G5=1, GO6=C,s 67y UG=C» UBGs DD=U., DR,
DTy DS=Us DX» DK, DPs DF=U, GML1, GMs GUL, Gl PO P1ly P2,
EXPR, =0, =0, LAGs, V1, V2, V3, Va4, V5, V6, VRT3,
N R
7 VS=LAG
L2 ID>» ADISOsPO(L1I4,L2+4)XPO(L3+s LA+ )*P2(LO+sLb6+LT7+51.34)=
DCLLI,A3YRDIL2,B3)*DIL3,AL)RD (L4, BLIYDILS,A2)FDILAHR2) %
Q2(L7)%Q2(L8)
L 3 IDs ADISOs PLILL+4s L2+ L3+ )XPLUL A4+, L5+sLO+)¥P0O(L 7+ 04)=
DIL1sA3)ED{L2,B3)12Q3(L3)XDIL4s AL)*D(L5,BII*QTI(LE)*
D(L7,A2)%D(L8,R2)
NPRINT V5
ANEXT
SYMBOLS I=1, Z,» Ky KK.
INDICES MU=Z, NU=Z, A=Z, B=Zs» C=Zs L=7s KA=7, L1=2s L2=7s L3=1,
L4=2y L5=Z, L6=Zs L7=Ls LB=Z, 1L9=7, PO=7» SI=1» AA=Z+ BB=7,
CC=2, AAl=Zs, AA2=7, AA3=1s Al=1, A2=7, A3=7. Bl=7, B2=7,
B3=Z, J, BBl=Z, BB2=Z, BB3=Z.
VECTORS Ql, Q2, Q3, P.
FUNCTIONS Dy EPF=I, G=1I, GI, G5=1, G6=C, G7, UG=C, URBGs DL=U, DR,
DTs» DS=U» DX, DK, DP, DF=U, GM1ls GMy GUL, GUs POs P1ls 02,
EXPR. 20, =0, LAG, V1, V2, V3, Va4, V5, VA, YikT3,
RUNNING. TIWE (SEC) 38,62 . USED MAXTI MM

UNIVERSITA DI TRIESTE
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TERMS IN QUTPUT 144
GENERATED TERMS 771 INPUT SPACEH () 2000
EQUAL TERMS 541 DUTPUT SPACE 19%1 HNT7460
CANCELLATIQONS 36 NR. 1FF EXPR, 2b 260
RECORDS WRITTEN 110 ID. REGISTER 31 500
MULTIPLICATIONS 3850 FUNCT. RFG, 25 750
SYMBOLS I=1, Z, K, KK.
INDICES MU=Z, NU=Z, A=Z» B=Z, C=Z, L=7Z, KA=Zs L1=Zy L2=Ls L 3=17,
L4=Z, Lbo=Z, Lob=Ls L7=2, LB=LZs L9=Z, PQO=Z, SI=7, AMA=7, 08=7,
CC=7, AAl=Z, AA2=7, AA3=Z, Al=Zl, A2=7, A3=7s B1=7s 82=7,
B3=Z, Js BB1l=Z», BB2=7, BR3=Z.
VECTORS Qls, Q2, Q3,s P,
FUNCTIONS D» EPF=I, G=I, Gls GH=Is G6=C,y G7+ UG=Cs UBG, DD=U, DR,
DTs DS=U, DX, DKs» DPs» DF=U, GHls GM, GUls GlUs PO, 1, 92,
EXPR. =0y =0, LAG, V1, V2, V3, V4, V5, Vb, VYERT3,
N R
7 V6=LAG
ID, ADISOL,PO(LI4+»L2+)*PUL3+ L4+ )XP2(LO4+sL O+ LTHLR+)=
DILYISA3IXD(L2,83)*D(L3,A2)%D{LAB2)IXDILS,AL)IED(LS, N1 )%
Q1I(L7)*Q1(L8)
IDsADISO,PLILL4,L 2+, L343 %P1 (L4+sLU+sl6+)kPOILT+.LRH)=
DILLsA3YFD(L2,B3)%03(L3)ED(L 4 AP VED(LSvB2Y*02 (LA)®
D(L7,ALI*D(LELRL)
NPRINT Vb
ANEXT
SYMBOLS I=1Is Zs K, KK,
INDICES MU=Z, NU=Z, A=Z, B=7, C=1, L=7s KA=7s L1=7, L2=Zs L3=Z7.
La=Zs L5=7, LO=Z, L7=Z, LAR=Z, LO9=2, PUO=7s ST=1s AA=Zs QBB=7.
CC=Zy AAl=Zs AA2=1s AA3=Zy Al=ls A2=7+ A3=1» Bl=ls D2=7,
B3=Z, J, BB1l=Z, BB2=7, 8B3=Z,
VECTORS Ql, Q2» Q3 P.
FUNCTIONS Dy EPF=Is G=]s GIs G5=1Is GH=Cs G7y UG=Cs UBGs DD=U. 0D
DTs DS=Us 0OXs DK, DP, DF=U, GM1l, GMs UL, GUs POs P1l, P2,
EXPR, | =0, =0, LAG, V1s V2, V3, V4, V5, V6 VEMTI,
RUNNING TIME (SEC) 44,46 USED MAX TMIM
TERMS IN QUTPUT 144
GENERATED TERMS 771 INPUT SPACE 308 2000
EQUAL TERMS 541 AUTPUT SPACF 1551 4740
CANCELLATIONS 86 NR, OF EXPR, a7 260
RECORDS WRITTEN il4 ID. REGISTER 31 500
MULTIPLICATIONS 3856 FUNCT. REG. 25 750
SYMBOLS I=1, Z, Ky KK.
INDICES MU=7, NU=Z,» A=Zs G=Z, C=1s L=7y KA=7s Ll=Zy 12=2+ L 3=7,
La=Z, L5=7, L=y L7=Ly LR=Z, L9=7, RU=7, Si=Z, AA=I, BR=7.
CC=7» AAl=Zs AA2=7, AA3=7+ Al=1s A2=27s A3=7, Bl=7» R2=7,
B3=7Z, J, BBL=Z, BB2=Z, 8H83=Z7.,
VECTORS Qls Q25 0Q3s P
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FUNCTIONS

EXPR,

SYMBOLS

INDICES

Dy EPF=I, G=I, GI, Gb=I, G6=C,s 67, UG=Cs UBG, DD=U, DR, Acy
DT, DS=U, DX, DKs DP, DF=U, GM1l, GM» GUl,s, GlUs PO, P11, Py,

=0, =0, LAGs, V1, V2, V3, V4, V5, Véy, VERT3,
N R
Z VERT3=V1+V2+V3+V4+V5+V6H
DELETE LAG,V1,V2,V3,V4,V5,V4
*NEXT

I=1, 7, K, KK.
MU=Z, NU=Z, A=Z, B=Z, C=Zs L=Zs KA=Z,s L1=Zs L2=Zs L3=7,

L4=Z, L5=Z, L6=Z, L7=2, LB=7Z, L9=1s RO=Z, SI=1, AA=Z, BR=7,
CC=Z, AAl=Z, AA2=7, AA3=Z, Al=7, A2=1, A3=7, Bl=Z, B2=7,

.B3=Z, J, BB1=Z, BR2=Z, BR3=Z.

VECTORS Ql, Q2, Q3, P,

FUNCTIONS  D» EPF=I, G=I, GI, G5=I, G62Cs 67, UG=Cs» URGs DD=U, DB»
DT, DS=U, DXs, DK, OP, DF=U, GML, GM, GUl, GU, PO, P1, P2,

EXPR. =0y, =0» LAG, V1, V2, V3, V4, VS5, V6, VERT3,

RUNNING TIME (SEC) 49,21 USED  MAX(HMUM

TERMS IN DUTPUT 495

GENERATED TERMS 864 INPUT SPACE 235 2000

EQUAL TERHMS, 369 OUTPUT SPACE 3166 4740

CANCELLATIONS 0 NR. DF EXPR. 26 260

RECORDS WRITTEN 118 I0. REGISTER 1 500

MULTIPLICATIONS 2598 FUNCT. REG. 18 750

SYMBOLS I=I, Z» K» KK,

INDICES MU=Zs, NU=Z, A=Z, B=2, C=Z, L=Z, KA=Z, L12Z, L2=Z+ L3=7,
L4=Z, L5=Z, L6=2, L7=Z, L8=Z, L9=Z, PO=1, ST=Zs; AA=7, BR=7,
CC=Zs AAl=Z, AA2=Zs AA3=Z, Al=l, A2=1+ A3=7s+ Bl=Z, R2=7,
B3=Z, J» BBl=Z, BR2=Z, BB3=Z.

VECTORS Ql, Q2, Q3, P.

FUNCTIONS Dy EPF=I, G=I, GI, G5=I, G6=C» G7» UG=Cs UBG, DD=U, DR,

. DT, DS=U, DX, DK, DP, DF=U, GMl, GM, GULl, GU, PO, P1l, D2,
EXPR., 20, =0, LAG, V1, V2s V3, V4, V5, V6, VERT3.
VERT3 =

+

1,72, %Q1(A1)*QL(A2)*D(A3,B1)#D(B2,83)

1./2.%Q1(A1)*QL(A2)*D(A3,B2)%D{B1,B3)

1./2.,%Q1(A1)I*QL(A2)*D(A3,B3)*D(B1,R2)

16/2.%Q1(A2)%Q2(A2)*D(A3,81)*D(HB2,83)

CENTRO DI CALCOLO DELL’' UNIVERSITA DI TRIESTE




= 1 e/2,%QL(ALI*Q21A2)KXDLAZ, B2 %D (1, R3)
+ 1a/20%QL0AL)XQ2{A2)XDLAB, B3)Y*D(BLLB2)
= 1e/2.%QL(A1IKQ3(A2)%D(A35BL)*D(B2,B3)
= 14/2.%Q1L(A1YX¥Q3(A2)*D(A3,B2)*D(B1,RB3)
+ 1./2.*0}(A1)*Q3(A2)*D(A3;BB)*D(Bl;BZ)
+ 14/72.%Q1CALIXD(A2,A3)%QL(BLIXD(B2,B3)
+ 14/2%QL(ALIXD(AZ,A3)%Q2(BLIXD(B2sB3)
+ 14/20%Q1{A1L)%D(A2,A3)%Q3(BL)*D(B2,B3)"°
= 1e/2,%QL(ALI*D(A2,A3)*D(BL,B2)%QL1(B3)
~ 14/2%Q01LAL)*D(A2sA3)IXD(RL,B2)%02(R3)
= 14/2,%QL(ALIXD(A2,A3)*D(B1,R2)*03(B3)
= 1./2.%QL(A1)XD(A25A3)*D{B1,B3)%0Q1(R2)
= 14/2.%QL(AL)YXD(A2,A3)*D(BL,B3)%Q2(B2)
=~ 1/724*Q1(AL)I*DCA2,A3IXD(BL,B3)*0Q3(H2)
= 1./72.%Q1(AL)I*DLA2,BL)IXQL(A3IXD(B2,B3)

-~ 1./72.%Q1(ALIXD(A2,BL)I*Q2(A3)%D(B2,R3)

Ay e

CENTRO DI CALCOLO DIZRL;ﬂQiileEI(SIT’A DI TRIESTE

k)
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R

10/2,%Q1(A1)*02(A2)*D (A3, B2) %D (81,B3)
1./2.%QLCA1I*Q2(A2)*D (A3, B3)%D(B1,82)
lf[?:#ol(Al)*Qs(AZ)*D(A3;Bl)*D(Bz;B3)
1./2.*91(A1)*03(A2)*0(A3,Bz)*D(Bl,Ba)
1./2.*0}(A1)*93(A2)*D(Aa,83)*0(81,82)
1./2.*0;(A1)*D<A2,A3)*01(81)*u(ne,na)
1./Zf*ol(Al)*D(AZ;A3)*OZ(BI)*0(82;83)
1./2t;b1(A1)*0(A2;A3)*03(Bl)*D(BZ,BB)
1./z?*o}fAl)*D(Az,A3)*h(Bl,Bz)*01(33)
1./2.f01(A1)*D<A2,A3)*0(81,Bz)*02(83)
1./72.%Q1{AL)*D(A2,A3)*D(B1,B2)%Q3(B3)
1./2.%QL{A1)*D(A2,A3)*D(B1,B3)%0L(B2)

, )

N
1./2.*q1(A1)*D(Aa,Aa)*D(al,Ba)*02(32)

1¢/24%Q1(AL)*DLA25;A3)%D(BL1,B3)%Q3{B2)

14/2.%Q1(AL)%*D(A2,B1)%Q1(A3)*D(B2+0B3)

"1./20%QL(ALIXD(AZ2,B1)%Q2(A3)*D(R2,R3)

1./2.*Q1(A1)*D(AZ)Bl)*QB(AB)*D(BZ;BB)

/54
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1a/2.%QLLEALYED(A2,B1)%Q3(A3YXD{B2,03)
14/724%QLCALI*D(AZ,BL)XD(A3sR2)*QL(B3I)
10/720%QLEALYXDIAZBLIRD (A3 B2)%Q2(R3)
1./72.%Q10A2)%D{A2,B1)%D(A3,B82)%Q3(833)
1.72.%Q1(A1)*D{A2,BL1)*D(A3,03)%Ql(B2)
1./72.%QL0ALIXD(A2,BL)%D(A3,B3)*%02(R2)
l./Z.*Ql(Al)*D(AZ:él)*D(AB;B3)*Q3(BZ)
1-/2.*01(A1)*D(AZfRZ)*Ql(AB)*D(Bl;ﬂ3)
1./2.%¥Q10ALXD(AZ2,B2)%Q2(A3)*DIBL,B3)
1.72%QL0ALY*D(A2,B2)%Q3(A3)}*D(B1,B3)
1./2.%Q1{A1)%D(A2,B2)*%D(A3,BL)%*Q1(B3)
1./72.,%Q1(AL*D(A2,B2)*D{A3,B1)1%02(B3)
1¢/72.%Q1L(A1)}%D(A2,B2)%D(A3,B1)%*0Q3(B3)
16/2%QL0ALI*D(A2,B2)%D(A3,B3)%Q1L(B1)
14/72.%QLIALIXD(A2,B2) XD (A3,B3)%Q2(B1)

1./2%QLAL)I*D(A2,B2Y*D (A3, B3)%Q3(B1)

/20



CENTRO DI CALCOLO DELL

Lo/Z20%QLCALI*D(AZYBII)#OQLLA3) D (B Le32)
1¢/72%QLUALI¥D(A25B3)%Q2(A3)%D(B1,B2)
16/72.%01(A1)XD(A2,B3)%03(A3)%N(BL.B2)
1a/72.%Q10AL)¥D(A2,B3)%D(A3,R1)*Q1(B2)
14¢/72.%Q1(AL)IXDIA2,B3)%D(A3,B1)k02(B2)
l./2.*Q1(A1)*6(A2:B3)*D(A3,Bl)*ﬂ3(HZ)
1.72.%QL(ALI*D(A2,B3)*D (A3, R2)1*QL(B1)
16/720%QLOALIXD(AZ,B3)*D(A3,82)%Q2(R1)
16/72%Q1CALI*0DCA2,B3)*D (A3, B2)%Q3(B1)
1o/4.,%Q2(ALI*AL(A2)*0D(A3,BL)*D(B2,B3)
1e/744%Q20AL)%QL(A2)*DIA3,B2)HD(BL,83)
1./4.*Q2(A1)*Q1(AZ)*D(A3;B3)*D(H};B2)
1o/720%Q20A1)%Q2A2YXD (A3, BL)*D(B2,B3)
16/72%Q20A1)%Q20A2Y4D(A3,B2)%D(B1,B3)
1./72.%02(A1)%Q20A2Y%D{A3,B3)&D(R1,R2)

1e/764,%Q2(AL)*Q3LA2)IXD (A3, BIIXD(R2,183)

QT

/2/



1o/4%02(ALYRQ3(A2YXDIA3SB2YXDIB1,1B3)

1./72.%Q2(ALI*Q3(A2)*D{A3,B3)*D(B1,B2)

14/72%Q2(AL)XDCA2,A3)%QL(BLIXN(B2,R3)

Q2(AL)Y*D(A2,A3)*Q2(B1LIXD(B2,D3)

3.746,%Q2(ALYRD(A2,A3)%Q3(BL)I*D(B2,B3)

1e/74.,%Q2(AL)*D(A2,A3)%D(BL,B2)*Q1(B3)

16/72.%Q2(A1)*D(A2,A3)*D(BL,B2)%02(DB3)

1.72.%Q2(AL)*D(A25,A3)%D({B1,B2)%Q3(B3)

l./4.*02(Al)¥D(A2;A3)*b(Blyﬂ3)*Ql(H2)

1./72.%Q2(A1)XD(A2,A3)%D(BL,B3)%Q2(B2)

1e/44%Q2(A2)%D(A25,A3)%D(B1,B3)%0Q3(R2)

1o/74.%Q20AL)XDIA2,B1Y*QL(A3)*D(B2,B3)

1./72.%Q2(A1)%D(A2,B1L)*Q2(A3)*D(B25R83)

1./724%Q2(A1)*D(A2,B1)*Q3(A3)*D(B2,33)

1e/74,%Q20ALIXDIAZ2,BL)*D(A3:B2)%01(B3)

1¢/720%Q20A1I%DCA2,BL)*DIA3,B2)%Q2(BY)

CENTRO DI
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+

1a/72.,%Q2CAVADIAZ,RLI*D A3, 0B2)%Q3(B3)

L1e/74.%02CALED(A2,B1)FD(A3,B3)%Q01(R2)

1./2,%Q2(A1)*D(A2sB1)*DIA3,B3)%02(82)

16/72.%020A0)%D(A2,B1)*D(A3sB3)%Q3(R2)

1./72.%Q2{A1)%D{A2,B2)*Q1{A3)*D(B1,B3)

Q2(A1)*D(A2,B2)1%Q2(A3)*D(BL1,B3)

1.72.%Q2(A1)%D(A2,B2)*Q3(A3)*D(BL,B3)

14/2.%Q2(AL)*D(A2,B2)*D(A3,BL)*QL(B3)

Q2(AL)*D(A2,B2)*D{A3,B1)*Q2(RB3)

1472.%Q2(AL)XD(A2,B2)*%D(A3,B81)%Q3(B3)

1¢/720%Q2LALYAD{A2,B2)%D{A3,083)%01(B1)

Q2(AL)*D(A2,B2)%D(A3,B3)%Q2(B1)

14/72.%02(A1XD(A2,B2)*DA3, B3IHQ3(B1)

14/760%Q2(A1)%DIA25B3)%QL(A3)XD(BL,B2)

14/24%Q2(A1L)*D(A2,B3)%Q2(A3)*D(B]14R2)

1./720%Q2(AL)%D(A2,B3)*Q3(A3}xD{BLR2)

CENTRO DI
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+

+

+

+

+

+

1./740%02(A1L)*D(A2,B83)%D(A3,R1)*Q1(R2)

1e/72.%Q2(AL)*D(A2,083)*%D(A3+B1)*Q2(B2)

1./74.%Q2(AL)%D(A2,83)%D(A3,B1)%Q3(B2)

16/724%Q2(AL)*D(A2,B3)*D(A3,B2)%Q1(B1)

Q2(A1)%D(A2,B3)%D(A3,R2)%Q2(B1)

3./744%02(A1)*D(A2,B3)%D(A3,B2)%03(B1)

1./74.%Q3(A1)*Q1(A2)*D(A3,BLI*D(B22B3)

1.76.%Q3{AL)*¥QL(A2)*D(A3,B2)*D(B1,B3)

1./72.%Q3(ALI*Q1(A2)*D(A3,B3)%D(B1,B2)

1./2.%Q3(AL)*Q2(A2)%D(A3,BL)*D(B2,B3)

14/724%Q3(AL)*Q2(A2)*D(A3,B2)*D(B1,0B3)

14/72.%Q3(A1)*%Q2(A2)1%D(A3,B3)*D(RL,R2)

14/72.%Q3(A1)%Q3(A2)%D(A3,BL)*D(B2,B3)

16/72%Q3(AL)*Q3(A2)*D(A3,B2)%D(BL,N3)

Q3(A1)*Q3(A2)*D(A3,B83)*D(BLl,B2)

1./72.%Q3(A1)%D(A2,A3)%QL(BL)*D(B2,B3)

UNI

TR
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3e/460%Q3(A1IXD(A2,AZIFQ2(BLI*D(RZ,B3)
Q3(ALY*D(A2,A3)*Q3(BLI*DIB2,1B3)

1e/60%Q30AL)RDIA2,A3XDIBL,B2)%QL(R3)
1e/76.%Q3(A1I*¥D(A2,A3)%D(R1,B2)%Q2(R3)
1.72.%Q3(AL)*D(A2,A3)*DIBL,B2)%Q3(R3)
1.74¢%Q30A1)*DIA2,A3)*D(BL,03)%Q1(B2)
1./72.%Q30AL)*D(A2,A3)%D(B1,B3)%Q2(82)
16/724%Q30AL)IEDIA2,A3)XD(8B1.B3)32Q3(8B2)
1./4.*@3(Al)*D(A2;Bli*ol(AB)*D(HZ:HB)
1o/7644%Q30ALIRD(A2,BL)%Q2(A3)%D(R2+sRB3)
1./2.%Q3(A1)*D(A2,B1)*Q3(A3)*D(B2,B3)
1¢/74.%Q3(A1)XD(A2,BL)IXD(A3,32)%Q1 (83)
14/76%Q30A1L)*DIA2,BLIXD(A3,B2)%Q2(R3)
16/72.%Q3(ALI*D(A2,BL)H*D(A3,82)%Q3(B3)
16/72e%Q3(AL)XD(A2,BL) %D (A3, B3)IX01(B2)

1472%03CA1IXDCA2,BL)*XD(A3,083)*02(R2)

CENTRO DI CALCOLO DELL_UYU
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CENTRO DI CALCOLO DELL.

Q3 (ALI®DA2BLY*D (A3, B3)xQ3(B2)

1./76.%Q3(AL)IXD(A2,B2)%0L(A3)3D(RL,N3)

1.72%Q3(AL)XD(A2,B82)%02(A3)*D(R1,B3)

1./72.%03(A1)I*D(A2,B2)%Q3(A3)*D(B1sR3)

1e/4e%Q3(ALI*D(A2,B2)*D(A3,BL)%Q1(B3)

1./72.%Q3(AL)*D{A2,B2)%xD(A3,B1)%Q2(R3)

1./72.%03(A1)%D(A2sR2)*%D(A3,B1)*Q3(B3)

1./72%030A1)I*DIA2,B2)%D(A3,083)%Q1(B1L)

14/72.%Q3(A1)¥D(A2,B2)4D(A3,B3)%Q2 (R1)

Q3(A1)*D(A2,B2)%D(A3,B83)%03(B1)

1¢/744%Q3(AL)*DIA2,B3)*QL(A3)I¥D(RL,R2)

1e/74%Q3(ALI¥D(A2,B3)%Q2(A3)XD(R1L,B2)

16/724%Q3(AL)XD{A2,B3)2Q3(A3)XDIBILB2)

1e/744%Q3(A1)IXD(A2,B3)%D(A3,01)%QL(B2)

16/72.%Q3(A1IXD(A2,B3)*D(A3,BL)*Q2(R2)

10/72%Q3(ALIXD(A2,B3)*D(A3,BLI*NT(B2)

e

)

RE




pre

N R R ST A e

1./2.%Q3(AL)%D(A2,B3)*D(A3,8B2)%Q1(B1)
3./4.?03(A1)*D(AZ;H3)*D(A3,BZ)*QZ(Bl)
Q3(Al)*D(A2;B3)*D(A3)BZ)*Q3(Bl)

1./72.,%D(A1,A2)%QL{A3)*QL(B1I*D(B2,R3)
1,/4.,%D(A1,A2)%Q1(A3)*Q2(BL)*D(B2,R3)
1./4.%D{A1,A2)%QL(A3)%*Q3(BL)*D(B2,B3)
D(Al;éZ)*01(A3)*D(Bly82)*01(BB)

3./4.*D(A1)A2)*Ql(A3)fD(Bl,BZ)*QZ(83)
1e/2%D(AL, A2)1%QLLA3)Y*D(BL,B2)%Q3(B3)
1e/724%D(AL>A2)%Q1L(A3)%DI(BL,B3)%01(B2)
1)/?.*D(A1;A2)*Ol(AB)*D(Hl:BB)*DZ(BZ)
l./4f*D(Ab;A2)*Ql(A3)*D(Bl;BB)*Q3(BZ)
Le/24%D{A1,A2)%Q2(A3)%QL(BL)I*D(B2,B83)
1./2.%D(A1,A2)%Q2(A3)*Q2(B1)*D(B2,83)
1e/764.%D (A1, A2)%Q2(A3)%Q3(B1)*D(B2,B3)

3e/43DAL, A2 %02 (A3)*D(BL,N2)%01(R3)

7

CENTRO DI

CALCOLO DELL’ UNIVERSITA DI TRIESTE



DEALSA2)%Q2{A3)¥D(BLsR2)*U2{K3)

Lo/72.%D (A1, A2)%Q2(A3)*D(BL,B2)*Q3(B3)

174, 4D(ALsA2)*Q2(A3)XD(BL,83)%Q1L(R2)

1./72.%D(AL, A2)%Q2(A3)XDIBL,B3)%02(82)

1./74.,%D(A1, A2)%Q2 (A3)*D(B1,B3)%Q3(R2)

1e/72.%D(A1SA2)%Q3(A3)*QLIBL)I*D(B2,133)

1.72.%D(A1, A2)%Q3(A3)%Q2(B1)*D(R2,B3)

1e/72%D(ALYA2)%Q3(A3)%Q3(BL)*D(B2,R3)

1e/2.%D(A1,A2)%Q3(A3)%D(B1,B2)%Q1(B3)

16/72%D(AL, A2)%Q3(A3)%D(B1,B2)%02(83)

1./72.%D{A1,A2)%Q3({A3)%*D(BL,0B2)%03(R3)

1e/2,%D{A1,A2)%Q3(A3)*D(B1,R3)%Q1(B2)

1e/2.%D(AL, A2)%Q3{A3)XD(RI,[3)%Q2(8B2)

1.72.%D(A1,A2)%Q3(A3)*D(B1,B3)*Q3(R2)

Le/2.%D(ALsA2)*D(A3,BL1)%QL(B2)%*Q1(R3)

1e/76%D(AL1, A2)%D(A3,BL)%Q1(B2)*Q2(B3)

CENTRO DI

/o8




1./72%DUALA2)IXD(A3,BL)*QL(B2)*Q3(B3)

1e/2.,%DCA1SA2)ED(ABLRT)H02(B2)%QAL(B3)

1e/2.%DCA1, A2)%D(A3BL)*02(B2)%Q2(B3)

16/72.%D{A1, A2)%D(A3sBL)*02(R2)*Q3(B3)

le/6 %D AL, A2)XDLA3,B1)*Q3(B2)%01(R3)

1e/74%D(AL,A2)%D(A3,BL)*Q3(B2)X02(B3)

1¢/72%D (AL, A2)%DCA3,BL)*Q3(B2)%Q3(B3)

D{AL,AR2)*D{A3,B81)*D(B2,0B3)

( 1.72.%Q1IDQ1 + 3./4.%Q1DQ2 + 3./4.%Q1DO3 + 1./2.%02D0Y2

14/720%D AT A2)XD(A3,B2)*QL(B1)*QL(B3)

1.72.%D{ALsA2)%D(A3,B2)%QL(B1Y*<Q2(R3)

1/72%D (AL, A2)%D(A3,B2)%Q1(BL)*<Q3(R3)

1o/40%DCAL, A2)XD(A3,B2)%Q2(BL)%*Q1(B3)

1./72.%D (A1 A2)%D(A3,B2)%Q2(B1)%Q2(B3)

1./72%D A1, A2)%D(A3,R2)*Q2(BL)*Q3(B3)

1o/740%D (AL, A2 XD (A3 B2)%Q3(RL1)*QL(B3)

1e/74.%D(ALs A2)%DIA3,B2)4Q3(BL)*Q2(B3)

CENTRO DI CALCOLO DELL.

T
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1./2.%D (A1, A2)1%D(A3,B82)%03(B1)1%Q3(83) L0

D(A1»A2)*%D(A3,B82)%D(B1,B3)

( 1./72.%Q1DQL + 3.,/4,%01D02 + 3./4.%QLD0Q3 + 1./2.%02D02 + 3./4,%02003 + 1,/2.,%03D33 )
14/2%D(ALsA2)%D(A3,B3)%QL(B1)*QL(B2)

1./72.%D (A1, A2)%D(A3,B3)%QL(B1)%*Q2(B2)

1e/24%D (A1, A2)%D(A3,B3)%Q1(B1)*Q3(B2)

1./4%D(A1sA2)%D(A3,B3)%Q2(B1)*Q1(B2)

14/2 %D (A1, A2)%D(A3,B3)#Q2(B1)*Q2(R2)

1472 %D (AL A2 1¥D(A3,B3)%Q2(B1)*Q3(B2)

1.72 %D (ALs A2)*D(A3,B3)%Q3(B1)4Q1(B2)

14/2.%0 (A1 A2)%D(A3,B3)%03(B1)*Q2(R2)

DIAL,A2)%D(A3,B3)%Q3(B1)*Q3(B2)

DAL, A2)*D(A3,B3)%D(B1,B2)

{( = 1./72.%Q1DQ1 ~ 3./74.,%Q1DQ2 = 1,/2.%Q1D03 - 1./2.%0Q2D0Q2 — 1./2.%02D03 - 1./2.%03023 )
1./72.%D{A1,A3)%QL(A2)*QL(BLI*D(R2,B3)
14/74.%D(A1, A3 1%QLLA2)%Q2(BL)*DIB2,B3)

1e/74.%D(A1,A3)%Q1(A2)XQ3(BLIXD(B2,83)

CENTRO DI CALCOLO DELL' UNI




= 1e/2.%D AT, A3)%IL(A2)*D(B1,B2)*Q1(B3)
- 1-/4:*0(AlyA})*QI(AZ)*D(RlyBZ)#QZ(BB)
- 1.12.*9(A11A3)*Q1(AZ)*D(Hl;BZ)*QB(BB)
+ D{AL1, A3)*QL(A2)*D(B1,B3)*Q1(B2)

+ 1e/2.%D(A1,A31%QL(A2)%D(BL1,RB3)*Q2(R2)
+ 3.74.%D(A1,A3)%QL{A2)4D(B1,B3)%Q3(B2)
= 1./2.%D{A1,A3)*%Q2(A2)*Q1{BL)*D(B2+sB3)
- 1./2.*D(A1:AB)*QZ(AZ)fQZ(Bl)*D(BZ;BB)
= 1e/72.%D(A1,A3)%Q2(A2)%Q3(BL)*D(B2,B3)
- 1./2.%D(A15,A3)%Q2(A2)%D{B1,B2)%Q1(B3)
= 1s/2.%D(AL,A3)%Q2(A2)¥DI(B1,B2)%Q2(B3)
= 14/2.%0 (A1 A3)%Q2(A2)*D(B1,B2)*Q3(B3)
+ 1./2.%D(A1,A3)%Q2(A2)%D(B1,B3)%QL(B2)
+ 14/72.%D(A1, A3} %Q2(A2)*%D(B1,B3)X02(B2)
+ 14/2.%D(A1,A3)%Q2(A2)%DI(BL,B3)*03(R2)

= 1./2.%D(A1,A3)%Q3(A2)%QL(BLI*D(B2,13)

CENTRO DI CALCOLO DELL’

L3/



1o/40%DTAL, A3 Q3 (A2IH*O2(BLIFDIR2sB3)
1o/720%DAL, A3)%Q3 (A2)%03(BLIXDIR2,R3)
1a/74 %D (AL, A3 Q3 (A2)XD(BL,02)kQL(B3)
1e/74*DCAL,A3)%Q3(A2)ED(BL,12)%02(R3)

1o/2 %D AL, A3 )RQI (A2 )IED( TN )03 (B3)

(
J

3e/44%DTALSA3)XQ3(A2)ED(3L,063)%QL(R2)
1./72.%D{AL,A3)%Q3(A2)*D(BL1,83)%02(R2)
D(AL,A3)*%Q3(A2)4D(B1,B3)%Q3(N2)

1472.%DAT, A3)IEDIAZ,BL)*QLIH2)*0L (R3)
1a/60%D (AL, A3 XD (A2,81)*%Q2LB2)I402{(RT)
1./2.*0(4%:A3)*U(A2;Bl)*Ql(H2D*QB(H3)
1e/72%DTAL, A3YXD(A2,BL)¥Q2(02)%QT (R3)
Lo/Z20%¥DIA1A3YEDIA2BLYX02(B2) 402 (B83)
14e/720%D LAl A3 XD (A2, B1)%Q2(0B2)*03(R3)

1e/44%D (AL A3)¥D(A2,B1)*03(B2)%*Q1L(R3)

Lo/4 kDAL, A3 IED (AR, B L) HQ3LH2) =02 (83)

A22

CENTRO DI CALCOLO DELL’ UNIVERSITA DI

TRIESTE




1./4.,%D{AL,A3)%D(A2,B3)*%Q2(B1)*Q1(B2)

14/72.%D(A1sA3Y%D(A2,83)1%Q2(B1)%Q2(B2)

1./6.%D(A15A3)%D(A2,B3)%Q2(B1)*Q3(RB2)

1e/74.%D(AL,A3)1%D(A2,B3)%Q3(B1)*Q1(B2)

1./2.%D{A1,A3)%D(A2,B3)%Q3(B1)*Q2(R2)

1./72.%D(A1,A3)%D(A2,B3)%Q3(B1)*Q3(B2)

D(ALI,A3)}*D(A2,B3)*D(BL,B2)

/33

( 14/2.%Q1DQ1 + 3,/4.,%Q1DQ2 + 3./4.%Q1D0Q3 + 1./2.%02DQ2 + 3./74.%02DQ3 + 1./2.%02DQ3 )

D(A1,BL)*Q1(A2)*QL{A3)*D(B2,B3)
l./2-*D(A1;81)*Ql(AZ)*QZ(A3)*D(82;BB)
l./2.*D(A1;Bl)*dl(AZ)*OB(A3)*D(BZ,B3)
D(A1sB1)%Q1({A2)*D{A3,B2)%Q1(B3)
1¢/2.%D(A1,B1)*QL{A2)*D(A3,B2)%Q2(B3)
1.72.,%D(A1,B1)*%QL{A2)*D(A3,B2)%Q3(B3)
D(AL,B1)#QL(A2)*D{A3,B3)%Q1(B2)

1.,72.,%D(A1,B1)*QL(A2)*D(A3,B3)%*Q2(R2)

CENTRO DI




1./20%D(A1,B1)%QL(A2)*D (A3, 183)%0Q3(B2)
1.720%D(A1,B1)%Q2(A2)*QL(A3)*D(B2,B3)
1.72.%D(A1,BL)I*Q2(A2)%Q2(A3)%D(B2s8B3)
1¢/2.%D(A1,B1)%Q2(A2)%Q3(A3)%D(B2,B3)
1./72.,%D{A1,BL)*Q2(A2)*¥D(A3,B2)%Q1(B3)
1e/2%DCAL,BLI*Q2(A2)XD(A3,82)%02(R3)
1./72.%D(A1,B1)%Q2(A2)%D(A3,B2)%Q3(B3)
1e/72.%D(A1,B81)%Q2(A2)%D(A3,R3)%Q1L{B2)
l./Z.*D(Al)Bl)*Qé(AZ)*D(A3;BB)*OZ(BZ)
14/72%DCAL,BLI*Q2{A2V*D(A3,B3)*Q3(B2)
1./2.%D(A1,B1)*Q3(A2)*0L(A3)*D(B2,B3)
1e/744%D(A1,BL)XQ3 (A2)%Q2(A3)*D(B2,B3)
1/2.%D(AL1,BLI*Q3 (A2)*Q3(A3)*D(B2sB3)
1.72.%D(AL,BLI*Q3(A2)%D(A3,B2)%QL(R3)
1.74.%D(AL,BL)*Q3(A2)*D(A3,B2)%Q2(B3)

1o/72.%D(A1,B1)*Q3{A2)*D(A3,B2)%Q3(B3)

/39



16/72%DCA1,BL)I*Q3(A2)%D(A3,B83)%Q1(8B2)

1./72.,%D(A1,BLI*Q3(A2)*D(A3,33)%Q2(B2)

D(AL,BL)*Q3(A2)*D(A3.83)%Q3(B2)

D(AL,BL)*D(A2,A3)%Q1(B2)%QL(B3)

1./72.%D{A1,BL)I*DLA2,A3)%Q1(B2)*Q2(B3)

1./2.%D(AL,BL)*D(A2,A3)%Q1(B2)*Q3(R3)

1./72.*%D(A1,B1L)*D(A2,A3)%Q2(B2)*Q1(B3)

1e/2¢*%D(A1,BLIXD(A2,A3)%Q2(B2)%02(B3)

1./72.%D(A1sB1)%D(A2,A3)%Q02(B2)%Q3(B3)

1e/24%D(A1,B1)*D(A2,A3)*Q3(B2)%*Q1(B3)

1e/44%D{A1,BLI®*D(A2,A3)%Q3(B2)%Q2(B3)

1./2.%D(A1,B1)*D(A2,A3)*%Q3(B2)*Q3(B3)

D{AlsB1)*D(A25,A3)*D(B2,B3)

/35~

( = 1./2.,%Q1DQAL = 1./2.%Q1DAQ2 - 1./2.%Q10Q3 = 1./2.%Q2002 = 3,/4.%02NQ3 - 1./2.%03023 )

D(A1,B1)*D(A2,B2)*QL(A3}%Q1(B3)

1./72+%D(A1,BLI¥D(A2,B2)%Q1(A3)%Q2(B3)

1./72.%D(A1,B1)*D(A2,B2)*Q1{A3)*Q3(B3)

CENTRO DI CALCOLO DELL’

UNIVERSITA

DI

TRIESTE




ez

16/2%¥D{AL,BLI*D(A2,B2)*Q2(A3)%Q1(B3)
DIAL,BL)*D(A2,B2)*02(A3)%Q2(B3)

1./2+*%D(ALsBLI*D(A2,B2)%Q2(A3)*03(B3)
1./72%D(A1,BLIXD(A2,B2)*Q3{A3)*Q1L(B3)
l./2'*9(A1:Bl)*D(AZ,BZ)*QB(A3)*QZ(83)
1./72.%D(A1,BL)*D(A2,B2)%03(A3)*Q3(R3)

D(AL,B1)*D(A2,B2)%D(A3,B3)

( 1./2.%Q1DQ1 + 1./2.*Q;DQ2 + 1,/2.%Q1003 + 1./2.%02002 +% 1./2.%Q200Q3 + 1./2.%230n13 )
D(Al{Bl)*D(AZ;BB)*QI(AB)*OI(BZ)

14/72%D(A1,B1)*D(A2,B3)*QL(A3)*Q2(B2)

1./2.%D(AL,BL)*D(A2,B3)%Q1(A3)%Q3(B2)

1672%D(A1,B1)I*D(A2,B3)%Q2(A3)%Q1(B2)

1.72.%¥D(A1,BL)*DIA2,B3)*Q2(A3)%Q2(B2)

14744%D (A1, BL)XD(A2,B3)%Q2(A3)%Q3(R2)

l./Z.*D(Al;Bl)*D(AZ;B3)*Q3(A3)*01(BZ)

14/72¢%D(A1,BLIXDIA2,B3)%Q3(A3)*Q2(B2)

CENTRO DI CALCOLO DELL’ 'Sl’I'A DI TRIESTE



1/72.%D(A1BLIXD(A2,B83)%Q3(A3)%03(B2)
/7

D(Al,B1)*D{A2,83)*%D(A3,82)

( - l./?.*QlDQl = 14/2+%Q10Q2 = 1e/2¢%Q1DQ3 = 1./2.%Q2D02 = 3./4,%02DQ3 = 1./2,%023D03 )
1.72*%D(A1,B2)%01(A2)*Q1(A3)%D(B1,B3)

1./4.*9‘A1,BZ)*QI(AZ)*QZ(A3)*D(81;B3)

1./2.%D1AL,B2)%Q1(A2)*Q3(A3)*D(B1,83)

1./72.%D(A1,B2)%QL(A2)*D(A3,81)%Q1(B3)

1¢/74.,%D(A1,B2)%Q1({A2)%D(A3,B1)%Q2(B3)

l./Z.*?(Al,BZ)*Ql(AZ)*D(AB,BI)*93(B3)

1.72%D{A1,B2)%QL(A2)%D(A3,B3)%Q1(B1)

Le/744%D(A1»B2)%QL(A2)*D(A3,B3)%Q2(R1)

1e/2.%D{A1,B2)%QL{A2)*D(A3,0B3)%03(B1)

1.72.%D(A1,B2)%Q2(A2)%Q1(A3)*D(B1,R3)

14/724%D(A1,B2)%Q2(A2)%Q2(A3)3D(BL,B3)

16/72.%D(A1,B2)%Q2(A2)*Q3(A3)*D(B1,B3)

14/24%D(A1,B2)%Q2(A2)*D(A3,B1)*01(B3)

14/724%D(A1,B2)%Q2{A2)*D{A3,B1)*02(B3)




1./2.%D(A1,B2)%Q2(A2)¥D(A3,B1)1*x03(B3)
1./72.%D{AL,823%Q2(A2)%DLA3,83)%Q1(R1)
1./72.%D(A1,B2)%Q2(A2)*D(A3,B3)*02(RB1)
16/72%D{A1,B2)%Q2(A2)*D(A3,B3)%03(B1)
1e/4.%D(AL, B2)%Q3(A2)%Q1(A3)%D(BLsR3)
l.léf*D(Al’BZ)*QB(AZ)*QZ(Aa)*U(Bl;BZ)
1e/2%D(A15,B2)%Q3(A2)%Q3(A3)*D{(B1,B3)
1e/4.%D(A1,B2)%Q3(A2)*D(A3,B1)%QL(R3)
1./4%D(A1,82)%Q3(A2)*D(A3,B1)%Q2(B3)
1./72,%D{AL,B2)%Q3(A2)%D(A3,B1)%Q3(83)
1./72.%D(AL,B2)%Q3(A2)*D(A3,B3)%Q1(B1L)
1¢/2.%D(A1,B2)%Q3(A2)*D{A3,D3)%0Q2(B1)
D(A1,B2)*03(A2)*D{A3,B3)%Q3(DB1L)

14/24%D(A1,B2)%D(A2,A3)%01(B1)I*QL(B3)
1./72.%D(A1,B2)%D(A2,A3)%QL(BL)I*Q2(R3)

1s/72.%D{ALsB2)%DLA2,A3)xQL(BL)I*Q3(RB3)

CENTRO DI CALCOLO DELL' U

/I8



1o/44%D(A1,82)%D(A2,A3)%Q2(B1)*Q1L{(B3)

1./72.%D(A1sB2)1%D(A2,A3)*Q2(B1)*Q2(83)

1.72.%D(A1,B2)*D(A2,A3)*Q2(B1)*03(B3)

1.764.,%D(A1,B2)%D(A2,A3)%Q3(B1)*Q1(B3)

1e/4.%D(ALsB2)%D(A2,A3)%Q3(BLI*N2(B3)

1./72.%D(A1,B2)*D(A2,A3}%Q3(81)}*Q3(B3)

D(A1,B2)*D(A25A3)*D(B1,B3)

( 1e/2.%Q10Q1 + 3./74.%Q10Q2 + 3./4.%Q1DQ3 + 1./2.%Q2002 + 3./4.,%02003

D(A1,B2)*D(A2,BL)¥QL({A3)*QL(B3)

3./4.%D(A1,B2)%DIA2,B1)*QL(A3)*Q2(R3)

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

3.74.%D(AL,B2)*D(A2,R1)%Q2(A3}%Q1(B3)

D(AL,B2)*D(A2,B1)*Q2(A3)%Q2(13)

1./2.%D(AL,B2)*D(A2,B1)*Q2(A3)%*Q3(B3)

1./2.,%D(A1,B82)%D{A2,B1)*Q3(A3)*QL(B3)

1./72.%D(A2sB2)*DLA2,BL)*0Q3(A3)%Q2(B3)

CENTRO DI CALCOLO DEL

P

A

UN

IVERSITA DI
MOMA LA S

T e
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+ 1/ NG )



14/2¢%D (A1, B2)%D(A2,B1)%03(A3)%Q3(B3)

/40

{ = 14724%Q1IDQL = 34/4.%01DQ2 = 1./2.%01003 ~ 1./2.%Q20Q02 - 1./2.%Q2003 = 1./2.%030H03 )

D(A1,B2)*D{A2,B1)*D(A3,R3)

1./2%D{A1,B2)*D(A2,83)%Q1(A3)*Q1(BL)

1e/4.*%D (A1, B2)%D(A2,B3)*01(A3)*Q2(B1)

1e/6.%D(A1,B2)%D(A2,83)%Q1(A3)*Q3(B1)

1e/2.%D(A1,B2)%D(A25B3)%Q2(A3)%*Q1(B1)

1./2.%D(A1,B82)%D{A2,B3)%Q2(A3)%Q2(R1)

1e/4*D AL, B2)%D(A2,RB3)*Q2{A3)*03(B1)

14/24%D(A1, B2)*D(A25B3)*Q3(A3)%Q1(B1)

1le/2.%D(AL, B2)*D(A2,B3)%Q3(A3)%Q2(B1)

1.72%D(A1,82)%D(A2,B3)%03(A3)*Q3(B1)

D(AL,B2)*D(A2,83)*D(A3,B1)

( 1./2.%Q1DQ1 + 3./4.%Q10Q2 + 3./4.%Q10A3 + 1./2,%02DQ2 + 3,/4.,%02D03 + 1./2.,%u3D03 )

16/72.%D(A1583)%Q1{A2)*QL(A3)*D(B1sB2)

1.74.%#D(A15,83)%QL{A2)¥Q2(A3)XD(B1,B2)

14/72%D (A1, B3)%01(A2)*Q3(A3)*D(BL,B2)

CENTRO DI




> e e B L

SRR S

DIAL,B3)*QLIA2)XD (A3, B1L)*QL(R2)

1¢/24%D(A1,B3)*Q1(A2)%D(A3,B1)%Q2(B2)

3./74.%D(A1,B3)%Q1(A2}%D(A3,BLI%*Q3(R2)

1.72.%D(A1,B3)%Q1{A2)%D(A3,B82)%Q1(B1)

1e/74.%D(A15B3)%QL(A2)%D(A3,82)%Q2(B1)

1.74.%D(A1,B3)%Q1(A2)%D(A3,B2)%Q3(B1)

1./72.,%D(A1,B3)*Q2(A2)*QL(A3)*D{B1,B2)

1./72.%D(A1sB3)%Q2(A2)*Q2(A3)*D(BL,B2)

1./2.%D(A1,B3)%Q2 (A2)%Q3(A3)4D(B1,B2)

l./z.*D(Al,BB)*QZ(AZ)*D(A3,81)*01(82)

1./2%D(AL1,B83)%Q2(A2)*D(A3,B1)*Q2(R2)

1.72.%D(A1,B3)%Q2(A2)%D(A3,B1)1*Q3(B2)

1.42.%D(A1,B3)*Q2(A2)*D(A3,B2)%QL(B1)

1472.%D{A1,B3)%Q2(A2)%D(A3,B2)%02(8B1)

1¢/72.%D(A1,B3)%Q2(A2)*%D(A3,B82)*%Q3(81)

1./4.%D(A1,B3)%Q3(A2)%QL(A3)%D(B1,B2)

TP e
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CENTRO DI

Le/74.%D (AL, B3)%Q3(A2)*Q2(A3)XD(BLs82)

1./2.%D(A1,B3)%Q3(A2)*Q3(A3)*D(R1.82)

3¢/740%0(A1,B3)%*Q3(A2)*D(A3,B1)%Q1(B2)

1./2,%D(A1,B3)%Q3(A2)*D(A3,01)%Q2(B2)

D(AL,B3)*Q3(A2)*D(A3,B1)*Q3(RB2)

1./2%D(A1,B3)%Q3(A2)%D(A3,B82)%Q1(R1)

1./764,%D(A1,B3)*%Q3(A2)*%D(A3,B2)%Q2(R1)

1./24%D(A1,B3)%Q3(A2)*D(A3,B82)%Q3 (B1)

1./72.%D(A1,B3)%D(A2,A3)%Q1(B1)*Q1(82)

1./72%D(AL,B3)%D(A2,A3)*QL(BE)*Q2(R2)

1./72.%D(A1,B3)%D{A2,A3)*QL(BL)I*Q3(R2)

1e/4s%D(AL1,B3)¥D{A2,A3)%Q2(BL)I*Q1(B2)

14/72.%D(A1,B3)%D(A2,A3)%Q2(B1)1*Q2(B2)

1./74.%D(A1,B3)XD(A2,A3)%02(B1)*03(R2)

1e/74.%DLAL,B3)%DLA2,A3)*Q3(B1)*D1(B2)

1./72.%DCAL,B3I*D(A2,A3)*Q3(1B1)*Q2(R2)

/7



1./72.%D(ALsB3)XD(A2,A3)%Q3(BL)4+Q3(8B2)

/%

( 1.72.%Q1DQL + 34/4,%01DQ2 + 3,/74.,%Q1DQ3 + 1,/2,%Q2D0Q2 + 3./4.%Q20D03 + 1,/2.%93n07 )

D(ALsB3)*D(A2,A3)%*D(B1,B2)

1472.%D(A1,B3)*D(A2,BL)*QL(A3)*Q1(B2)
1./2%D{A1,B3)*D(A2,B1)*Q1{A3)%xQ2(DB2)
1.744%DUA15B3)%D(A2,B1)*Q1(A3)%Q3(B2)
14/76.%D(A1,B3)%D(A2,B1)%Q2(A3)*Q1(B2)
1¢/2.%D(A1,B3)%D(A2,B1)*0Q2(A3)%Q2(B2)
1e/4¢%D(A1,B3)*D(A2,B1)%Q2{A3)*Q3(B2)
1./2.*?(Al;B3)*D(A2,Bl)*03(A3)*Ql(BZ)
1./2.%D(A1,B3)%4D(A2,B1)*03(A3)*Q2(R2)
1./2.%D(AL,B3)*D(AZ2,BL)*Q3(A3)%*Q3(B2)

D(AL1,B3)*D(A2,B1)*D{A3,B2)

( 1e/2.%Q1D0Q1 + 3./4,%Q1DQ2 + 3./4.%Q1DQ3 + 1./2.%02DQ2 + 3./64.%02DAQ3 + 1./2.,%233D03 )
1./72.%D{A1,B3)%D(A2,B82)%Q1(A3)1%Q1(B1) )
10/72.%D(A1,B83)%D(A2,B2)%QL(A3)%0Q2(B1)

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

"CENTRO DI CALCOLO DELL’}INIVKERSITA DI TRIESTE

i m e mi e e T e e



P

+ l./Z.‘b(:l;BB)*D(AZ;BZ)“02(A3)*Ol(51)
+ D(AL,23)=D(A2,B2)%Q2(A3)%Q2(B1)

+ 1./2.‘D(A1;83);0(AZ;BZ)*CZ(AB)*Q3(81)
+ 1./2.70(A1,83)%D(A2,82)%03(43)%*Q1(B81)
+ l;/Z.*D(Al,B3)*D(AZ;32)*03(A3)*02(Bl)
+ 1./72.#D(A1,B3)%D(A2,82)*Q23(A31%Q3(81)

+ D(A1,23)%D(A2,B2)*D(A3,B1)

/77

¥ (= 1,/2.%01DQ1 - 1,/2.%Q1DQ2 - 3./4.%Q1D03 ~ 1./2.%02DG2 - 1./2.%Q2DQ3 -~ 1./2.%Q3DQ3 ) +0.

N R
Z VERT3=VERT3

L2 ID, 01 (MU+)==0Q2(HU)=-Q3 (ML)
L3 ID5,2,00TPR, Q1 (MU+)=~32 (HU)=03(MU)
DELETE VERT3 )
*BEGIN

SYHMBOLS I=1, I, Ks KK.
INDICES MU=Z, NU=Z, A=Z, B=Z, C=1, L=Zs, KA=Z, L1=Z, L2=Z, L3=1Z,

L4=7, L5=Z, L6=Z, L7=1, L8=Z, L9=Z, RO=Z, SI=Z, 4A=1s BB=7,

CC=Z, AAl=Z, AA2=1, AA3=1, Al=l, A2=1s A3=1, Bl=1, B2=1,

B3=Z, J, BBl=Z, 8B2=1, B33=Z. h‘
VECTORS 01, 02, 03, P.. "
FUNCTIONS Dy EPF=I, G=I, 61, G5=I, Gb6b=Cs 67, UG=C, UBG, DD=U, DR,

DT, DS=U, DX, DK, DP, DF=Us» GM1l, GH, GUl, GU, POs Pl, P2.
EXPR. © 20, =0, =0, =0, =0, =0, =0, =0, =0. VERT3.
RUNNING TiIHE (SEC) 55.97 useD MAXIMUM
TERMS IN QUTPUT 161
GENERATED TZRMS 885 INPUT 35P4Ct 254 2000
EQUAL TERYS 507 QUTPUT SPACE 2057 4749 e
CANCELLATISNS 187 MNP, OF EXPR. 24 ' 250
RECORDS WRITTEN 128 ID. REGISTE® 7 500
MULTIPLICATIONS 3226 FUNCT. KEG. 18 750
SYMBOLS I=1, Z, ¥, KK.
INDICES U=z, U=7, 4=22, =7, (C=Z. L=l» ¥&=Z, Li=ls, L2=7., L3=2,

La=2, L5=1, Lé=Z, L7=2y L3=Z, LG=7s x2=7, SI1=7. 4a=7, 38=7.

CC=Z, AAl=7, AA&2=7,s 4n3=1. al=I, &2=2, &3=7, W1l=Z, 72=1,



BEGIN 191.00 SECAHDS

14~

FEND
SYMBOLS I=1y Zy Ky KK,
INDICES MU=Z, NU=Z, A=Zy B=1ly C=Zs 1. =2 KA=Zs L1=7. L?=7, L3=7.,

La=Z, LS=Zs LO=Ly L7=2, LB=7, LO=7s £0=7, S5I=7, AA=7, HU=7.
CC=ls AALl=7, AA2=Zs AA3=7, Al=l, A2=7, A3=7, Nl=7. 22=7,
B3=Zy J, BBl=Z, BB2=Z, BHBA=Z.

VECTORS Qls, Q2 Q3 P
FUNCTIONS Dy EPF=I, G=Is» GIs G5=1s Go6=Cs 67, UC=C, UBG, ND=U, DR,

DT» DS=U, DX, DKs DPs DF=U, GHIs 6Ms GUILs GIly PO. D1, PP,
EXPR. =0y =0, =0, =0, =0, =0, =0, =0, =0+ =0, YIRT3,
RUNNING TIME (SEC) 06 USED MAY T
TERMS IN 0QUTPUT 0
GENERATED TERMS 0 INPUT SPACE 182 2000
EQUAL TERMS 0 PDUTPUT SPACFE 0 4740
CANCELLATIQNS 0 MR, [IF EXPPR, 17 260
RECORDS WRITTEN 133 IDs REGISTER 1 500
MULTIPLICATIONS 0 FUNCT. REG, 0 750
END OF RUN. TIME 191.08 SECHOMDS

-
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APPENDIX V
THE ONE-LOOP GRAVITON CONTRIBUTION TO THE GRAVITON
SELF-ENERGY

-GENERAL _ % __ AND THE LimMiT X—>O0 _

Goldberg's Parametrization



SCHOOMSCHIP » VERSIOM OF APRIL Le 1977

TIME «38  SECONDS /fo/

C YORKS OUT PHL*®3 PART OF R AND Gk, P%PR
COMNNN LAG
S ALFAsDI-D2sDXQDIPR,D20,D2PAs Y 175K
T1T11,12T12, I1T722,
I2T1is12TL2,12T21,12T22s
I13T11,13T12,137122,
I14T11,14T12514T21142T22»
I5T11lsI5T12,15T21,15T22»
I6T1L,16TL2,16T21,16T22,
ITTLL,I7TL2,1I7T2L, 17722,
IAT1Y,IBTL2,I0T24,10T22,
I9T11,1I9T12,19T22,
I10LL,120L2,1I202),12022,
I1111,71112,101L21,12122,
112220, 12202,15221,11222»
I1311,11312,11324,11322,
11411, 11412, 11421511422,
11511,11512,11521,11522
T MUnZ MUnZsAnZ,BaZ,CnZ,Lely A2, =7, L2=22,L3=2,L4=2sL5=,0L6=7,
L7722, L0272, 982,002,510 2, A2, P07 ,00 el AAL2ZsAA2nT AA3R],
Ala7,A2n2 A3=2yR1uZ,02eZyR3u7, ), RIn7,RB2=Z,BB3el, L AnZ,
S1=2,52a2,53=1,54=C
B GePO,PL
*FIX

SYMBOLS T=I, ALFA» D1, D2, D1Q, DIPQ, D2Ay N227, 4, Y1y Z» Ky I1Til,
I11T12, I1T22, I2Tals I2TL2s I2T23, 12722, 13711, I2T12,
13T22, T4T1Y, I4TL2, 14721, I4T22, I5TX1, T5T12, 15721,
15722, 16TL11l, I&6TL2, IST2L, 16T22, I7T11, 17712, 17721,
17T22, I8TLY, IBT12s IBT21, 18T22, TQT11l, 10712, 19722,
11011, 11012, Ilg2l, 11022, I1iil, T1ril2, I112i, Lil2Z,
11211, 11212, 11221, 11222, 11311, I1312, 11321, 12322,
T1411, 11612, 1421, 11422, I151L, 11517, 11521, Ii522.

INDICES HU=nZ, HU=Zs A=Zy Bnls CeZs Lul, KAm7, Ll=7, L2=Zy, L3=Z,s
L4=Zs L5=2, L6aZ, L7=I, LO=Z, L9=2, RM=7, SI=7, AA=Z, BR=Z,
CCnZy AAl=Zy AA222, AA3=ls AlmZ, A2=7s A3=7, 31sly, BZ2=Z,
R3wZ, Js RBimZ, 3D2=Z, DBB3=Z, LA=Zs, S1=1, §52=7, 53=ly Sa4=7,

FUNCT INNS D),tPFBI) Gel, G, G5=I1, 66=C, GT» UR=C, 1IAG, 0D=U, 08,
NTs DS=lly DXy DK, DP, DF=U, GU, P Pl,
EXPR. LAG,
-
1
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BEGIN «hh SPEIDS /??;7

0o
7 OLAGELe/2e FKEEm R (U (D (R, STY 4T o /0 MK I PCIRO, ST 4L (51, RODDD
Le/Ae®(OU LAY AGUIMI,L LAYV (A1 A, NU)Y#GU(HU,KA) )
',/u-*(D(PH:oI)+L./g. (PP PN, ST)EPO(STIPROY ) ) ¥
L /4.*(HU(MUrVA)+GU(KA,MU)\*(PH(lA NUY#GUINU, LAY
w»:**!( IoAYED(RNGLAYA L. 272 F (GIEMI, R +GUNI, MUY ) ) ¥
1./4.*V**“‘(l‘(AU,VA, H\LP]!V},MH,QD))
k(0L (LA,Nu,w[)+“L(MU,LA,QI))
L4 INSGUEA+s DH)HGULAA+, BB ) = (DAL A) =1 /2 #KY (PGIASDBI+PUI(R,A))
+1./4.*K*“2*(P¢(ﬂ;ia)#P&(L3;")+*n(A,l1)*PO(B,L3)
FPG(LIL A RPC (L3, R +00 (1 A, A YRPL(R,1L3))
wd o /BGFRFXRIHAOOCALLI)ADPOLL3,LH)%PO(L4,7)
Pl AsLB)EPD(LISLAYFPO(ALLA)
FPOLASLBVEPO(L4,1LV¥PN (L 4,0)
FPO{ALLIIEPO (LG, L3 EDPR IR LA)
FPI{LIs AYEPOLL3 L 4YIEPOLL L, R)
FPO(L3,AIEPO(LI,L4)%PO(R,1L4)
+PU(LB,A)*Pm(L4,L3)*na(L4,a)
FPOLI,AIEPO(LA,LAYEPE(N,L4)))
FAD(AAS DR ) 1o /20K (P LAA, RV PL(DD, AAY)
+1./4.*K**2*(P0(AA:L“)*PU(LE;ﬂﬂ!+PD(AA,L5)*?O(GB:L5)
HPO(LS, ANIFRG (L5, BR) 400 (LS, AAVFPL(DBB, L))
et e /B HKEEIE(POCAAS LS )P LSy LAY *PO(1L5,AB)
HPO(AASLBIRPO(LE,LAYAPA(RR,L 5)
+PO(AASLI)APO(LAS LE)*PO(L4sRN)
HPGLAASLS)*PO(LGy LB)¥PNINA,L6)
FOGALE S AAIHPL (LS, LAY.PO (L5, 8B)
+PLLLIs AA) AP (L5, LO)XON(NBR,LA)
+PO (LS AAI*PO(LOLSVEPD (LAY
+PD(LEAA)HFPO (Lo LO)EPO(RRLLA)))
L7 IDGUIA+»D+INDCASB)=14/24%KA{PO(A,R)4PN(3,A))
0 o/ B IR AADOL AL L) RPI (LY, NV4PN (A, 1L 2) %P5 (B, L3)
PO(L2,AYFPO(L3, 2 ) 4PN (1.2, A)kPL(R,L3))
= e RN HRIEAPOLALLI)2PO(L3L4Y*PO(L G, ™)
+HPO{ALL3IFPULL3LA)APOLIP, 4)
+OU(ASL3IHPG(L4SL2)HPG (L4, 0)

. FPGCASLE)APL (LA LAY EDG(R, L 4)
FPO(L3sAIXPGILASLA)*PL I 4,0)
+PO(L3SA)*POL3LAY*PN(R,L %)
+POLLALAIRPGL L4 L3YYPO{L A, )Y
AP L3 AYAPCLL4,1L3)EP(R,14))

~ IDsK=u
HPEINT LAG
*REGIN

SYHMBOLS Ixls ALFAs DLls D2s DL [DLPQ, D20, D220, Yy Wl, 7, %, 11T11,
I1T22, I4T22s 12T .y I2TL2, 12T2Ls I2T22, TaT13, 13TL12,
I3T22, 14T1l, IATL2y, I4T21, I4T22, INTL1, TFT12, 15721,
TST2, IATLL, IATL2y I6T2ZYs I6T22» ITTI1, T7T12, 17721,
17722, I8TLls 0TLZ, IBT21, I8T22, 19T11, I7T12, 12722,
11021, I1012, Tigeisy I2622, I1XiLs TP, 72321, 11122,
11211, Iip12, Il221, 11222, I131L1, TUN12, 11321, 11322
T1611, 71412, 11421, T1h22, 113512, 11732, T1%21, 1i527.

INDICES HileZ, leZy A=2s Buly Cn2s Luly KA=7, L1aZ, (222, L3=Z,
L&=Z, L5=7y Lo=Z, L7=2, L8=Zs L2271, N1=7, $T=71, AA=Z, RB=Z»
CCQZ’ fu\l*Zy Ad2=2, AA3=Z, Al=ls AP=7, Atm?y 3187y R2e],
RamZ, J, RR1nZ, BAd2=Zs AN3=Z, LA=ls, S1n?, S a7, $3=Z, Stxla

I 663Cy 67, UR=C, UNR, pD=l)y DBs
NEaly, GUy PGy DY,

FUMCTINNS Do LPF=I, G6=I, 0
N7, D3=lly DXy DX,

A DI TRIESTE
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EXPR, LAG.

RUNNING TIHE (S&C)
TERHS IN QUTPUT
GENERATED TERHS
EQUAL TERHS
CANCELLATIONS
RECORDS WRITTEN
NULTIPLICATIONS

Tleibs
6H8

248
130

0

0
132601

IMPUT SPACE
NUTPUT SPACE
NRe OF £XPRa
In, REGISTER
FUNCTe RILG.

HSEN

64T
513
50

14'

39

MAXTIHMUN

2000
4740
260
530
750

/%
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BEGIN

SYMBOLS

INDICES

VECTORS
FUNCTIONS

EXPRe

7ie72  SFCUNDS

HAMLES LAG

COMBOM Y2,V2,V3,V4,V5,V6, VERTI
S ZsKK

VY Ql,02,Q3

*FIX

I=I, ALFA» D., DZs D1Q, D1PQ, D24» N2P2, Ws» Wl, Z, K, I1T11,
T1T12, 11722, I2TLl, 12712, 12721, 12722, J3T11l, I3TL2,
13T22, I4T1l, 14TL2, I4T21s 14T22, 15T}, 15712, 15721,
15722, 16711, 16T12, 16T21, 16722, 17711, 17712, 17721,
17722, I0T1l, I8T12, 18721, 18722, I0T11, 19712, 173722,
110331, Ii0lz, Il021, Il022, 11111, T1112, I1121, I1122,
11221, 11212, Ii22L, Ilg22, 11311, 11312, 11321, 11322,
11411, 11412, I1421, 11422, I1%Ll, 11512, 11521, 11522,

KK

MU=Zs MU=Zy Arl, 822, C=2, L=2ls KA=7, Ll=Z, L2=2, L3=Z,
L4msZy LBnZy LOuZ, L7=Zs LAnZ, LO9=Zs RN=?7y SI=7, AA=Z, 0OBR=7Z,

CCuZs AAL=Z, AA2=Z, AA3=I, AlnZ, A2n7, A3=], A1=1, [2=1,
A3=7y J, BBlaZ, BD2=Z, BD3=Z, LA=Z, Sl1=Z, S$S2=I1, S3=7, S4=7,

Q1s N2y Q3.

D, EPFal, Gu=l, Gl, G5=I, 56mC, G7, UGeC, URR, DD=U, DR,
DT, DS=U, DX, DK, DPs DF=U, GU, PO, Pl.

LAG, V1, V2, V3, Y4y Vis VY6s VERT3.

"BEGIN
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BEGIN 71.00

—r
[SS V]

SYMBOLS Inls

11712
137122
15722
17722
11011
11211
11411
KKe

INDICES HU=Z,

SECDS

Hon —
¢ WORKS NUT THE 3-GRAVITON VERTEX
7 LAG=LAG

IN KR (4] 2l (=)

IDsKK=0

HPRINT LAG

HEXT

DiPQs D29»
127121,
14722,
leT22,
6722,
Ji11l,
I131%,
I15i1,

DLy D2, DLOY
I2T11, 12712,
I4T12, 14T21,
16712, 16721,
18T12, 18721,
T1021, 11022
Ti221y 11222,
T142), 11422,

ALFA:
s 11722,
s 14T13,
» I6T1L,
» I0T11,
s 110012,
» 1125128
s 11612,

177
J R

T15

NHU=zy A=Zy BnZs C=2y L=Z, KA=Z,

naepn,

I2T27
I5T11,
19711,

11312,

I2Tl i,
I5T12,
I7T12,
12712,
11121,
T1321,
11521,

11,
12,

12,

Li=7, L2=Z,

Wy Wlys Zs Koy

AY

I1T11,
I3T12,
15721,
I7T21,
19722,
11122,
11322,
11522,

Li=2Z,

L4nZ, LS=Z, LA=Z, L7=Zy LB=L; L9=1s PN=2, SI=x7, AA=al, BR=7,

CCmZ, AAlwZs AA2=Z, AA3=Z, Al=l, A227, A3Ix7, Bl=l, B2=1,
Js RBl=Z, BDB2=Z, BDB3=I, LA=Z, S1=2» S2=1, S$3=2Z, S4=1,

R3sZ,

VECTORS a1, 0

FUNCTIONS

2, N3

DT, DS=U; DX, DKs, DP, DF=U, GU, PO P1,

EXPRe« LAG»
RUNNING TIME (SEC)
TERMS IN DUTPUT
GENERATED TERNS

" EQUAL TERMS
CANCELLATIONS
RECORDS HWRITTEN
MULTIPLICATIONS

SYMBOLS I=1,

I1T12
I3T22
15722
17722
Tloll
11211
11411
KK

INDICES MU=Z,

V1, V2, V3, Y4y Y53, V5, VERT3.
«30
56
56
U
Q
3
377

IKPUT SPACE
OUTPUT SPACE
MR« OF EXPRe
ID. REGISTER
FUNCT« REG,

N R
Z V1=LAG6

nsep

247
44Q
24
6
14

D, EPF=l, Gm=I, GI, 65=I, 662C, GT» U6sC, LRG, DD=U, DB,

HAXIHUM

20C0
4740
260
500
754

IDSANISDs PO(LL+,L2+)5POULI+5 LA+ )XP2(LT )L 64,LT+,L84)=
DIL1,ALIRD{L2,BLIX(LIA2)%N{LA, B2I*NILS A3 *D(L6,BI)#

03(L7)*N3(LY)

IDsADISUSPLILL+»L24,L3+)4PL(LA+s L5+ LOFYRPU(LTH,L84+)=
DULYI»ALYEN(L2,BL)R0L(L3)ED (LA, A2)XN(LE,82)%32(L5 )%

DUILT2A3Y%ED(LB,D3)
HPRINT Vi
=HEXT

D2, DN DLPQ, DINY
I2T11, I2TL2s 1I2TZL»
I4TL 2y T4T21, 14722,
I6T12, 16T21, I6T22,
IsTL2, 18721, 14T22,
1021, I1022s I)llls
Il2z2i, Il¢22, 11311,
11421, 11422, 11511,

ALFAs DL, nae
y T1T22,
» I4T11,
» I6T11.
» 168711,
» 116012,
» 11212s
» 11412,

I57T
177
107
11t

HW=Zy A=, B=Z, C=1, L=l, KA=1,

I2T22
11,

11112»
711312,

Yy N1,
I24T1 L,
15712,
17712,
IOT12,
I112 1.
11321,
11521,

Ay

11
1L,
12»

L1s7s L2=Z,

s

Ks I1TL1l1l,
I3T12,
15721,
I7T2%,
19722,
11122,
11322,
11522,

LisZs

L4a=2, LB=Zs LOnZ, L7221y L8=Zs L3I, RI=7, SI=7, AA=I, Bd=D,

on_ =
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CCmZ, AAl=ly AA2nZ, AAB=Zs AlnZ, A271y Adm7, B1=1, B221r
R3=Z, J, BBial, BB2=Z, BB3aZs, LAa2Zr S1=Z, S2=7, S3=Z, S4=‘e

VECTORS Ql, 92, 03,

FUMCTIDNS Dy EPFals G=Ilp, Giy GSmls G6=Cy G7s UG=C, URR, DD=U, DA
DT, DS=U, DX, DK, DP, DF=Us Gl Py Pls P2,

EXPR, LAG, V1, V25 V3s Vas Y=s Vor VERTIe

RUNNING TIME- (SEC) « 07 HSED MAXINUN

TERMS IN AQUTPUT 20

GENERATED TERMS 56 IKPUT SPACE an? 200?

EQUAL TERMS 30 UTPUT SPACE 182 4749

CANCELLATIONS ¥} HRe OF EXPR. 2?2 g§9

RECORDS WRITTEH 7 IDe REGISTER 21 ?UC

MULTIPLICATIONS 201 FUNCTe RFEGS 25 759

SYMBOLS I=I, ALFA, D1, D2, D12, D1PQy, D20s D2PO, M, W1, 7, Ks 11T1ks

T1T12, I1T22s I2T1ls 12T12, 12T21s 12722, IAT11i, 13712
13722, 14T13, 1aT12, 1aTZl, I4722» TET1), TS5T12, 157210
15722, I6T1l, I16T12, 16T21, 16T22» I7TL1, I7T12Z, 17721,
I7T22, IBT1ls IBT12, I8T21, InT22, IOTL1, 19712, 19722,
71011, TiN12, I1l021, 11022, I111l, I1112, I112L, 11122,
11211, 11212, Tl221, I1222, 11311, T1312, TI1221, 11322,
11411, I1412, I2421, [1422, I1511s T1512, T1521i, Il522,
KK e

INDICES MU=Z, HU=7, A=Z, B=l, C=1, L=2, KA=1, L1l=7, L2=1, L3=7,
L4=y, L&=7, L&6mZs LT=Zly LB=Zs L9=2Zs RI=Z, STa7, AA=Z, AB=l»
CCrZ, AAl=Zs AA2nZ, AA3aZy Alxl, A2=7s A3n7Z, 31x7, B2=Z,
R3=Z, Js DRL=Z, BB2=Z, DB3=Zs LA=Zy Si=ly $2=7, S3=I, S4=Lle

VECTORS 01, 02, 013,
FUNCTIONS Dy EPF=ls Gnl, Gl, GB=1, G6=Cs G7» UG=C, 1RAG, DD=U, DR,
DT, DSali, DX» DKs DP, DF=U, GU, Pi» Pl, P2,
EXPR, LAG, Y1, V2s V3s Y4, Vis Vbs VERTZ.
R
Z \Y2=LAG
L 2 IDSADISOIPO(LL+s L24)¥PO(L3+y LA+)FP2(L5+sLO+sLT7+,LB+)=
DILISALYED(L2,DL)*D{LI,A3)%D(L4, N2 )EN(15,42)4D(L6,02)%
az2(L7)I*02(L3)
L3 . IDSADISOsPI(LL+s L2493 4)*PL(LL+sL54,L64)%PO(LT7+,L8+)=
y DILILAL)AD(L2,BLY*QL(LA)XD(L4,AD)*D(L5,B3)%03(L6)*
T D(L7,A2)%*D(LB,N2)
HPRINT V2
#MNEXT
SYMBOLS I=I, ALFA, D1, D2» DLQ» D1IPQy D29y DAPNO, Wy N1, Zs Ky I1T1l,

T1T12, I1T>22, 12711, 12712, 12721, I2T22, I3T11, I3Ti2,
13722, 1I4TLl, I4T12s I6aT21ls I4T22s TFTL1s 15712, 15721,
13T22, I6Tll, I6Tdi2, IATZ2L, I6T22, IT7TX1, I7T1Z, 17T21,
ITT22, IAT11, IATi2, I8T21, 18T22, I0T1ls INT12, 19722,
71011, 11012, I1021s I1022s Il1lll, T1112s T1121, 11122,
11211, 112312, 1122L, 11222, 1131, 13312, 11321, 11322,
51411) 11412, 114921, 13422, I1511l, 11512, 11521, Il322,
AR J

INDICES HUmZy, HU=Z, A=Z, Bals C=], Laly, KAaZ, L1=7, L2=Z, L3=7,

lLémZy L5m7, LbmIZ, L7277, LO=Z, L9=2y, RI=7, ST=7, AA=Z, 8BR=7,
CC=Zy, AN1=Zy AA2=Z, AA3al, Alml, A2=7, A3n7, 81=1, D2x=7,

R3nZy Js BBLlwZ, BBE=Z, BB3=Z, LA=], S1i=7, S2«7, S3=Z, S4=7,
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A3nl,
VECTORS 01, 22, Q2.
3 e = =0, 1IAG, DD=U, N8,
FUNCTIONS R, EPFaI, G=Is 6I, G3=1, 6H=C, G7, UG=C, ’
D;: DSGU: DXs DKs DP» DF=Us GUs PO, Ply P2
EXPR. LAG, V1, V2, Y3s Vhs V5, V6, VERT3,
RUNHING TIME (SEC) Le a4 1ISED .HAXINUN
RMS IN OUTPUT 26 N
ggnggArgo TERHS 56 THPUT SPACE 102 2000
EQUAL TERMS 30 NUTPUT SPACE 183 47?0
CANCELLATIONS 0 HR. OF CXPRe 23 390
RECORDS HWRITTEHN Q IDs REGISTER 31 540
MULTIPLICATIONS - 2B FUMCTe REG. 25 750
SYMD T=I1, ALFA, DLls D2, D1y D1PQ, D20y D2P0s My Mly Zy Ky ILT11,
YHDOLS IlTiZ, }1;22: 12711y I2T12, 12721, 12722, T13T1ll, I3T12,
13722, 14T1lls 14712, I4T21, I4T22, ISTLI, JST12, 15721,
15722, 16T1lls I6T12, 16T21, 16722, I7TLL, I7T12, I7TE1,
I7T22, IBTLL» IBT12, I8T21, 18T22, 10711, I9T12, 19722,
11011, 11012, I1021, Il022, ILl111l, T1112, 11121, 11122,
11211, 11212, Il221, Il2z2, 11311, 12312, 71321, 11322,
11411, 11412, Il421, 11422, 11511, I1512, 11521, 11522,
KK
INDICES - MU=Zs MUmZ, A=Z, D=7y Cul, LaZ, KAnZ, L1=7, 1221y L3=Z,
' L4nZ, L5=7, LO6uZ, L7=Z, LG=Zs L9=Zs RN=7, ST=7, AA=Z, BB=Z,
CC=Z, AAlnZs AA2=Z, AAB=Z, Al=l, A2=1, A3=l, 3l=I, N2=Z,
P3=Zs Jy RABl=Z, BD2=Z, DB3=Z, LA=Z, S1m7, S2w7, S3=7, S4=7,
VECTORS 01, 22, Q3,

FUNCTIONS

D, EPE=I, G=Is GI, G5=I, G6=Csy G7, UG=C, URG,

1, BhLeZs BB2=Z, D03=lr LA=Z, Sim7, S2=1, S3=Z, S4=7,

DD=U, 0B,

NPTy DS=Us DXs D¥X» DPs DF=U, GU» PC, Pl, P2,

EXPR 4 LAGy

Vi, V2, Y3, VY4s V5, V6, VERT3,

H R

L 2

Z V3=LAG
I0,ADISO,PO(LL+,L2+)¥PO(LI+,LA+)RP2(LG+,LE+,LT+,L8+)=

DILIsA2)%D(L2,B2)*D(L3,ALI XD L4, RLI*DILS, AB)¥D(LO,B3)*

A3(L7)1*Q3 (L)
IDs ADISDsPLILL4, L2+, L34)HPLILA+, Lo+, L6 )¥PO(LT+,L0¢) =

A DILI,AZ)ADILZ,B2)%RQ2(L3)ED(LA,ATIAN(LT,ALIADTI(LE) T

SYHBOLS I=1,

11712,
13722,
15722,
17722,
T1011,
1121l

11411
KK

MU=nZ,
La=Z,
CCmZs

INDICES

Ba=Z,

,DILT»A2)%D(LB,»B3)
MPRINT V3
*NEXT

D2Pn, Wy W1, Z, Ks
12722, 13711, I3T12»
J5T11, I5T12, 15721,
I7T1Y, 17?712, L7721,
IOT11, InT12, IQT22,
I1112, Y1121, 11122,
T1312, 11321, 11322,
T1512, T1521i, 11522,

ALFA,
Iivae,
14711,
I6T11,
I8T11,
I1012,
1i212s
» 11612,

D1, D2, DiA, DLPQ, D20,
I2T11l, 1I2T12, 12T2%,
I4TL2y» I4TZ1ls, X4T22,
I6TL2s 16T21, 16722,
I0T12, IBT21, IBT22»
12021, 11022, 11111,

2ol 11222, 11311,

zlkua}
Il421, 11422, 11511,

MU=Z, AaZy, Bals C=ls L=Z, KA=ls L1=7, 12=7, L3=Z,
‘LGaZs LbeZ, LTI, L8=Z, L9=Zs RO=Z, ST=7, AA=L, BD=Z,
AAl=Z, AA2=2, AA3=Z, Alm7, A2=27, A3m7, 91«2, B2=2,

Js BRL=Z, BN2=Z, BRB3=Z, LA=Z, Si=7s S2=27, $3=1, S4=1,

11T11,

(5

VECTORS
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VECTUORS

FUNCTIONS

EXPR,

RUNNIMG TIfZ (SEC)
IN NUTPUT
GENERATED TERNMS

TERNUS

EQUAL TERNS
CAMCELLATIUONS

RECORDS WRITTEN
MULTIPLICATIONS

SYHBULS

INDICES

VECTORS
FUNCTIONS

EXPRe

SYMBOLS

INDICES

CENTRO D! CALCOLO DELL’ UNIVERSITA Dl TRIESTE

/53

al, A2y AN

57 DRy

Py

HWaat,
n‘»,

1an,
Py,

Ds LPF=I, G=I, PO=U,

DT, DS=U, DX

Gonty
GUs

BELI
Dr, DraU,

Gl

DK,

LAG' Yls V2, VY3, Yas YSs Vg VLVT'-,'

2602 MAXT HUM
26 )

30 LipPuT SPACE
30 AQUTPUT SPALE
0 MR, OF SXPRe 24
11 In, REGLSTER

201 FUNCTe RIBe

2900
INLY
250
500
750

Is Ky 14714y
13T12s
15721,
I',Trfll
IRT22s
11122,
11327,
{1522,

neen,
12722,
15T11,
I7T11,
12710,
11112,
r1n12,
11512,

Hy, Wl
TAT1 1,
15712,
17T12,
I7T12,
21
11321,
11521,

I=I, ALEFAs D1, D2, DLQ, DLpu, L2Rs
T1T12, T1T22s I2Tlls 12T12, 12721y
13722, I4T1ls I4T12, 14T21, 1AT22»
15722, 16Til, 16T12, I6T21, I6T272s
177122, 16T1l, I0TL12, IBTIL, IHTB;;
T1u3l, T1012, f1p21, IluZ2, illlly
11211, 11212, 11221, ILi22n, 11311,
11411, Ix412, 11421, 11422, I15il,
KKe

Wely A=Z, Anly C=Zy L=l KA=T, Li=7, 12=7, L3=/,
LS5uZ, LOnZ, LI=Zs L3aZy L9=1, RIn7s STnT, Ah=Z, NA=Ls
AI=Z, AA2uZs AAABZ, Alm], APm7, A3m7, J4nZ, B2=7,

Js RBLi=Z, BB2=Z, DD3=Z, LAnZy S1=ls S2=7, 53=1, Sa=Za

HU=Z,
LanZ,
CCnZ,
B3=7,
01, 02, 03,

110G,
N2

HG=(y DD=l, O,

P,

7
PUs

Dy
DTy DE=Uy

FPFals Galy Gl, Ghal, GhH=(,
DX, D, DPs DF=tls Gy

LAGs V1, V2Z» V3, Y4, Vi, Véy VERT I

H R

L VamLAG
INSANISO,PO(LA4sLE+)*POCLI4, LAtV PP (LE+y Lo+ LT+,L04) =
DILLAAZIED(LE,B2IED(LIAAI A D Las AL, 1) ¥ D (L0, 31 )4
L(L7)*AL(LAB)
IDsADISOLPI(LI+,L24,L34)2PLILA+s LG+, LO4)YXPO(LT 4,04 ) =
DILLsA2)RDIL2,D2)502(L3)ED (LA, ARIEDILS,,R3)*Q3(LO) *
DELT,AL)*D(LY,DL)

HPRINT V4

*MEXT

D2, D1Ay D1PW, D2Q,
I27T11, 12712, 12721,
I4TL2s LI4TZLls 1aT22,
IOTL2s I8T21s IAT22
I8TL2y 18T2Ls 18722,
11022, L1022, 11111,
Ii221, 11222, 11311,
I142), 11422, T1:il,

NP0

[2T22,
I5Ti1»
1771,
1171,
11112,
11212,
11512,

Wp Y1,
13714,
T5T12,
I7TTLE,
T9712,
11124,
11224,
T1524%,

I=1» ALFAs D1,
IiTiz, Iita2z,
13722, TI4TiL.
15T22, 16T1Ll,
ITT22, I8TL1L,
T1011, 11012,
11211, 11212,
11411, 11412,
Ki,o

7, Ky I1T11,
[37i2,
15721,
17724,
19722,
11122,
11322,
T1822,

MU=7,
La=Z,
CC=7,
BAuZ,

HU=Zy, Amly Ral, CnZ, L=Z,
507y LG6=Zy LT722Z, LO=aZs LW=Z,
AML=Zs AAZ2=ls AA3=T, Alal, A2=7,
L" ﬂﬂl"Z: BB:"Z} ﬂﬂa”.z! LAUZ’ S’n?,

KhemZy LIm7y L2227, L3m],
PI=7, SI=7, AA=l, R8az,
A3n?, Rl=T, BRa7,
S2=7, S3ul, S4=7,




VeEC TURS ae e Wl
FUNCTIONS Py EPF=I, G=I, GI, 5521, 66=Cs 67, UG=C, MRG, AD=U, DR, A453?
DT, NS=Ys DXy DK» DPy DF=Uy 6iUs Pis Ply P2,
EXPRe LAGs Vis V2» V3, Vay VF, Vbs» YERT3.
RUNNING TIME (SEC) 2459 HSED  MAXIHUM
TERNS IN OUTPUT S 20 .
GENERATED TERMS 56 IMPUT SPACE 302 2000
EQUAL TERHS 30 OUTPUT SPACE 13 4740
CANCELLATIONS k) MR, OF EXPR. 25 260
RECURDS WRITTEM 13 IDe REGISTER ER 5?0
MULTIPLICATIONS 281 FUNCTe. REG, 25 760
SYMBOLS I=I, ALFAs D1, D2, DLQs D1PQs D24y neon, Wy Ml, 2, Ky I1T11,
11712, IiT22, 1I2T1is 127312, 12721, 12722, I3T11, I3T12»
13722, 14T11l, I4T12, I4T21, I4T22, 15711, I5T12s 15T2L
I5T22, I6TLL, 16TL2s I0Tél, 1GT22s I7T1X, 17712, 17721,
17722, IBT11, I8T12, I8T21, IBT22, IOT1l, IPT12, 19722,
11011, 11012, T1u21, 11022, I1l14i, 11112, 11121, 11122
11211, 11212, 11221, I1222, 11311, 11312, 11321, 11322,
11411, 11412, I1421, I1422, 11511y T1%12, 11521, 11322,
KK
INDICES MUaZ, HU=Z, An2Z, BwZ, CnZ, LanJs KAnI, L1a7, L2=1y L3=1,
. L4=nZ, L5=7, L62Z, L72Zs L8=Z, L9=Z, NI=7, STel, AA=l, Ri=7,
CC=Zy, AALnZy AA2m2, AAduwl, Al=Z, A2s7, Ad=T, 31=7ly R2=Z,
B327, J, BBl=Z, BB2=Zy RBB3=72, LA=Zy S'a7Z, S2=1, Si=I, S4=Z,
VECTORS Oly, 02, 03
FUNCTIONS Dy EPF=Il, G=ls GIl, G3ul, G6als G7» UG=C, URL, DD=U, DB,
DT, DS=U, DX, DK, DP, DF=U, GU, PRy P1, P2,
EXPR LAGs V1s V25 VY3, Vay YE, V&, VERT3I.
. H R
Z V5nLAG
L2 IDFADISOPOILL+ L2+ ) *PO(L3+s LAY *PR(L5+, Lo+, LT+, L34)=
DILIsA3)RD(L2,B3)%D (LI, ALYRD (LA, RI*NILGAZ)AD(LA,DB2)*
. A2(L7)yx02{L8)
L 3 IDSADISOPPL(LL+L24sL3+) %P1 LA+, L5+, 1L6#YXPO(LT4,L04+)=
DIL1,A3)%D(L2,B3)HQI(LI)RD(LA,ALIED{LS,31)*01(L6)*
DILT7,A2)%®D(LL,B2)
. MPRINT V5
*NEXT
SYMBOLS I=l, ALFA, Dis D25 D1Q, DIPQy 022y D200, Wy Wly Z» Ky I1T1l1ls
I1T22, 11722, I2T11, 12712, I2T21, IP2T272, 13712, 13712,
I3T22, I4T1Ls, T4T12, I14T2Ls I4T22s ISTLLs 1I5T12, 15721,
16722, IOGTLL, IOGTL2, I6TC1ls IH6T22, T7TL3, TTTLZ, 17721,
I?TZZ: IBT1l, I8TL2, I8T21, IBT22s TO9T1l, JOT12s 19722
J1011, 11012, 11021, 11022, 11111, 11112, 12121, 11122,
T1211s 13212, I11221s 13i222s IX3LL, 12922, 12321, 11322
él#ll) 11412, 11421, 11422, 11511, 12512, 11521, 11522,
Ke
INDICES MUH;, HU=Zy Aal, Bal, C=l, LaZ, KA=7, 127, 1.2=7, L3=Z,
LémZ, Lbely LO=Z, L7mZ, L0=27, L4=I, RN=?7, STI=7, AA=Z, B3=7,
CC=Zs AAlnZ, AAN2=2, AA3=2, Al=1, A2=], A3nl, B1xl, B2=Z,
R3=Z, Js ABL=Z, DO2=Z, M3=7, LA=ls S1n7, 5227, S3a2Z, S4=Z.
VECTORS 01, 02, 03,
FUHCTIDNS Ny EPE=T, G=Y¥y GT, Gfa¥a Ghal. €7 1Y S-SR TT P SN TIe
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FUNCTIONS

N, EPF=I, G=I, GI, GU=i, Ghal, 67, G=C, URG, ND=U, DR,

DTs DSeU, DX, DKs DPs DF=U» GUs PO» Pl, P2

EXPR., LAG,
RUNNING TIME (SEC)
TERHS IN OQUTPUT
GENERATED TERHNS
EQUAL TERMS
CANCELLATIODNS
RECORDS WYRITTEM
MULTIPLICATIOHNS

SYMBOLS I=X,

11712,
13722,
15722,
17722
11011,
11211,
11411,

KKe
INDICES HU=1Z,
L4=nZ,
CC=l,

R3=7,

VECTORS Ql,

FUNCTIONS

EXPR. LAGS

L2

3

SYMBOLS Ial,
11112
13722
15722
irT22
11011
11211
11411
K".

HU=Z,
La=Z,.
CC=1,
N3aZ,

INDICES

VECTORS

a2,

QLs 0

Vi, V25 V3, Va, Y5, VO, VERT3.

3,16 USED HAXIHUM
20
56
30
3D
15

281

2000
4740
260
S0
150

302.

1n?
26
31
25

INPUT SPACE
AUTPUT, SPACE
NR. 0F EXPRe
Ihe REGISTER
FUNCTe REG

Z» Ky I1T11,
13712,
IST22,
17721,
19722,
11122,
11322,
11522,

e Wl
T3T12»
TI5T12,
I17T12»
19712,
11121,
T1321,
11521,

na2on,

12722,
IS5TLl,
17711,
79711,
11112,
1312,
T1312»

ALFA, D1, D2, D10y ULPA, D2Qy
11722, I2Tiis I2TL2s 12721,
I14T1l, 14T12s 1470k, 14722
I6T1l, I06TL2, 16T2i, 16722,
s IBT11l, I8T12s 18721, 10722,
11012, 11021, Iloz2, Illli,
11212, 11221, 11222, 11311,
11412, I1421, 11422, 11511,

HU=Zs A=Z, B=Zs Cnls LnZ, KA=7, L1=7, L2=Zy, L3=1,
LG=2, LG2Zs L7=Zs L8=2Zy, LO=Z, R=Z, §T=7, AA=Z, BR=Z1,
AAL=Zy AA2xZs AA3=Z, Al=l, 2277, A3n7, 31=l, B2=Z,
Js BBL=Z, BB2=2, BB3=Z, LA=Z, S1=7, S2=1, $3=7, S4=1,

Q3.

Ds FPFuls Gal, GI, G3=ls G6=Cy GTy LG=C, URG DD=y, DB»
DT, DS=U, DX,

DKy DPy DF=U, GUs Piy P, P2,

Vls V2» Y35 Vas V5, Vb VERT3I,

H R
7 VOSLAG |

I0s ADISOsPO(LE+sL2+) *Pa( L34y LA+ *DP2 L5+, Lo+, LTH,L04)=
D(L1yAS)HDIL2,D3) =N (L35 A2)ANILA, N2IANILE ALY =D{L6,R1)#
QL(L7)*QL(LS)

IDsADISOs PLLIL2 4+ L+ L3 +YXPL(LA+sL 54,1 6+)¥PO(LT+,LB4)=
DIL1,sA3)%D(L2,D3)*03(L3)*D(LA,A2)*N(L5,B2)*¥02(LO)*
DIL?,ALYED(LD,DBL)

HPRINT VO

*HEXT

Ply D2y NLA, DBLPA, D20y
121211, 12712, 12T21,
I4TL2, 14T21, 14T22,
I6TL2y 16721, 16722,
I9TL2, 18T21s I8T22s
11021, 11022, 11111,
11221, Ixl222s 11344,
I1421, 12422, 1151,

pPreNe Uy WL, Zy, Ky I1TI11,
12122, 13711, 13TL2,
IT5711, 15712, 15721,
17711, T7T12, 17721,
19711, I0T12y 19T22»
Tat12, I1121, 12122,
1432, 11321, 11322,
T1512, 11524, 11522,

ALFA,
s I1T22,
» I4TLL,
» 16T1L,
s I8TLL,
s 13012,
s 11212,
» 11412,

H=Z, A=Zl, DBals Caly L=, Kh=T7,
LS5=7y LOaZ, L7212, L8=1, LO=1s RN=7, SI=Z, AA=Z, BB=17,
AAL=Z, AA2=2Zs AA3=l, Alml, A2=7, A3=7, O1=Z, DB2=2,

Jr DDBLsZs BR2uZs BB3nZ, LAmZ, S51n7, S2=7, S3=Z, S4=7,

Li=7y L2=Zy L3aZ,

2, 03,

58
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FUNCTIONS D, EPFr=l, G=1, GIls GE=], GHh=0s G7p UG=C, 1IAG, DO=yY, DO,
DT» DS=Us DXs DKs DPs DF=Us GU» POy Pl P2«

EXPR LAG) Vis V2s V3s Yar Vis Vb VERT 3.

RUNNING TIME (SEC) 3,79 nsen HAXTIHRUM

TERMS IN QUTPUT 2o

GENERATED T
EQUAL TERHS

ERNS 56 IMPUT SPACE ana 2000
30 NUTPUT SPACE 133 4740

CANCELLATIONS ¥; Hp, OF EXPR. 27 260

RECURDS HRI

TTEN 17 ID., REGISTER 31 5e0

MULTIPLICATIONS 281 FUMCT. REG, 28 730

SYMBOLS

INDICES

VECTORS
FUNCTIONS

EXPRs

SYMBOLS

INDICES

VECTORS
FUMCTIONS

EXPRc

RUNNING TIH

I=Is, ALFAs D1y D25 P10, D1PQy D22y D270, My HWls Z, K» I1TIL,
11712, I1T22, I2Til, I2T12, I2T2Ll, 12722, T13T1i, 13712,
13T22, 14T11, I14TL2, 14Tzl, 14722, I5T11, TET1Z, 15721,
15T22, I6TLl, I6TL2, I6T2Lls 16Y22, ITTils I7T12, 17721,
17722, 18T11, 18T12, IATZ21, 18722, I7T11, 19712, 19722,
11011, 11012, 11021, Ilez22, 11l)i, T2112, 11121, Illzz,
11211, Il212, Il221, Ii222, 11311, 11312, 11321, 11322,
11411, Il4l?, I1621, Ilazz, I1511ls I1312, T1%21, 11522,

Ko

HUmZ, HU=Zs AmZy, Bul, C=Z, Lnl, KAnZ, L1=7, L2=2, L3=,
La=?, L5, LHeZ, L7=2, L8=Z, L9=Iy PNa7, §Ta7, Ai=l, =7,
CCu7Z, AAL=Zy AA2m7, AAd=Z, Al=ls A2=27, A3=], %1=I, B2=Z,
B3=7, J, BBLl=Z, BB2=2, RB3=Z, LA=Zs Sl=Zs S2=X, S§3=I, S4=l.

0l, 02, Q3.

Dy EPFal, G=l, GI, G5=l, G&=Cs 675 UGsC, 1IRG, DDaU, N8,
DT, DS=U, DYy DKs DPs DFal, GU, Pty Pl, P2,

LAGs V1, Y2, V3s Vas Y5, Vos VERT3.
HR
72 VERT3aV14+Y2434Y44Y5+4Y6
HMPRIMT VERT3
DELETE LAG,V1sV2,V3,Va4,V5,V06
*REGTH

1=1s ALFAs D1, DZ2s D30, DIPN, D20, ND2P0s, Wy Wls Iy Ky I1T11,
11712, 11722, 12T1l, 12Tl2, I2T21, 12722, 13711, 13712,
13722, 14T11, I4T12, 14721, 14T22, IST11, 15712, 15721,
19722, 16TLL, IO6TLZ» IGT2Ll, 16TZ2, 17711, 17712, 17721,
I1TT22, I8TL1L, IBTZ2y IBT21l, 1BT22y I9TL11, JOT12, 19722,
11011, Ii0l2, 11021, Ilu22, Il1ll, 11212, 11121, 11122,
I1211, I1212, Il22:» Ilze2, I1311» 11312, 11921, 11322,
11411, 11412, IL42%, 11422, I15:1, 11512, 71521, iS22,

KK

HUnrZy MHUnZ, AsZy DBels CeZ, ILn7, KA=7s Llu7, L2aZ, L3=Z,
L4=mZy, L5=Z, LO6=Z, L7=l, L32Zs L9=Zy RA=Z, ST=Z, AA=l, BB=1,
CCmZsy AAL=Z, AA2=1, AA3=7, Als2, A2=7, A3=Q, l=2, B2=Z,
B3nZ, Jp ARLl=Z, OBZ=Zs BU3=Zs LAnZs S¥n7, S2=7, S3el, S4=Z,
ni, 02, 03,

Dy EPF=l, 621, GI, GhH=Y, GA=C, 67, YUG=f, UAG, DD=, DR,
DT, DS=l, DXs DKy DPs DF=U, GUy PUs Ply P24 -

LAG» V1, V2» Y3, Y4s VY5 V6, VERT3,

E (SEC) 4932 USED TAXINUN

A7S
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TERMS 1IN uiptn {3

GEMERATED TE&ERMS 180 ) THPUT SPACE 234 PAYI)
EQUAL TERMS 7 OQUTPUT SPACE 459 4740
CANCELLATIONS 3 HPe TIF EXPR 26 260
RECORDS WRITTECHN 9 IDe REGISTER 1 500
MULTIPLICATIONS 474 FUNCT, REG. 18 750
SYMBOLS I=Is, ALFA, Dl» D2s D1IQ, DIPQ, D20y N2PN, Wy M1, Z, Ky TLT11,

INDICES

VECTORS

FUNCTIONS

EXPR.

BEGIN

J1T12, IlT22s 12T11, 12712, 12721, 12722, IAT11, I371i2,
13722, 14T11s 14T12, 14721, 14T22, 15712, 1I5T12, 13721,
15722, I6T1l, I6T12, I6T21, 16T22, 17721, I7T1Z, 117245,
17722, I6TLl, IBT12, IRT21, IBT22, I9TY1, I9T12, 19722,
711011, 11012, 11021, I1l022, Illll, 12112, T1121, 11122,
11211, I1212, Ii22L, 11222, I13ii, 11312, 11321, 11322,
11411, I1412, 11421, 11622, 11511, I1l512, I1521, 118522,

KK

MUsZ, Ml=Z, AsZs D=Zs Cal, L=Z, KaxZs Ll=7y L2=7, L3=7,
L4=Z, L5uZ, Lb6aZsy L7=Z, L8=Zs L9=l, RI=Z, SI=2, AA=Z, BB=Z,

CC=7, AAl=Z, AA2aZs AA3al, Alml, A?=7, A3=7, B1=1, B2al,
NinZ, J, BBLl=Z, BB2=Z, RAR3=Z, LA=Zp SlnI, 52=7, 53=Z, S4=7,

01, Q2, Q3.

Ds EPF=I, G=1, GI, 6%=I, GO=C, 67, !U6=C, NG, DD=U, DB,
DTy DS=U, DXy DKy DPs DF=U, GU, PGs Pls P2,

LAGs Yis V2s Y3s Y4y Y5, V6, VERT3e

87
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BEGIN

SYMBOLS

INDICES

VECTORS

FUNCTIDNS

EXPR.,

RO LN

THhet2

I=1,

TiT12
1aT22
I5T22

177122

11011
J12tl
11411
KK

MU=Z,
La=Z,
CC=12,
B3=Z,

a1, Q

Dy CPF=l,
S=lis DXy DI

D«Tz’ D

SECOHDS

HAMES VLRT3
C CONTRIBUTIONS TN THE GRAVITAM AlLF-rNTogyY
COHROH VYLV 2sVGLaVG2s PPL,PP2yLINP,GHNST,LOOPSGHOST,
VYA VVA4,Y53,VG4,PPR, PPA
YV Py M1 K2,K3
X GG{ALsBIyA2:82)=14/2¢¥{ (DAL, A2)¥D{N),32)
+D (AL, D2)FN A2,
~DZED(AL,RUIXN(AZ,02) )4 PDOP*¥=]
+D1x (24D (A1,RL)%P(A2)%P(B2)
A2HN(A2,R2)NP(AL)*P(B1)
“D(AYLA2RP (ALY %P (B2)
~D(ALsB2)%P(42)«P(D])
~D(A2,3L)*%D(A))L*P(R2)
~D(A1sN2)XP LAY XP(AZ) ) ¥PDP¥%=2)
X VIRD,SIaLalY=ml o /2 « ¥ (=KL {HUIXMT(ROIEN(L ,5])
~KLAUY R (ST IFNLL ,R0)
+2H*KI(RO*MA(STIED (L,HU)
+HL(ROYAKA(STY*N(L,MU)
FRL(STIEI(RN)RN(L, M)
KR ELAICUN+EN(L,5])
=KL{S Y= (I *DIL,RP0))
*EIX.

nana,
12100,
15711,
17711,
12711,
11112,
11312,
11517,

Up Wls Z,» Ky I1T11,
I3Ti1l, 13712,
15712, 15721,
17712, 17721,
I13T12, 19722,
T1121, 11122»
11221, 11322,
T1521, 11522,

ALFA, DLs DZ2» DIy [1PU, D24,
» 11722, I2T1ls 12Ti2s 12721,
» T4TIL) IATL1Zy 14721, 14722,
y 16T1L, 16Tl2, 16T2L1, I6T22,
y IOTL1l, I8T12, IBT21, IBT22,
s I1012,-I1021y 12022, 11111,
s Ji222, Il221, Yiz22, I131),
s 11412, 11421, 116422 11511,

MUieZy A=2y B=Z, L=2y LeZy KA=Z, L1m7, L2227, L3=7,
LS=7s LHmZs L7=Zy LBaly LO=I, POI=7, ST=7, AA=Z, BR=sZ,
AAlnZs AA2=Zy AA3=I, Al=Z, A2=7, A3n7, 31=Z, 82=7,

Js BDBL=Z, BB2=Z, BR3=Zs, LA=Zy, Sl=7, S2=7, S$3=7, S4=Z,
2y 03, Py 0y Kl, K2s K3
6=ly, GI, 5=, GO=Cs 6T, UG=C, RS,
DPy, NE=Us, GUs Py Pl

DD=U, DB,

=0y =0, =0, =0y =0s =C» =0, VERT3, VV1s VV2, VG1, VG2,

PPLl.
PP3,

GHOST, LOOPs, GHOST, VYV3,

V=2

PpP2, LUDP, YV4s, VG3, VG4,

PP4s GG=3,

VAL
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KT VRS FETEIN)
R
YViaViR

T3

VGLaY(ALs21sA22A3)
PPlale/2e*{{D(AZ, AAZ)*DIB2,8D2)
+D(A2, BR2)I*N(AAZ,R2)
~D2AD{A2,B2) %D {AA2,B8B2))*D1A
DL 2AD(A2,02)%02(AA2)*02(RA2)
$2ADLAA2SRARIENZ2(A2)¥02(N?)
“D(A2,AA2)¥D2(A2)*O2 (AR?)
~D(A2sBB2)*02(AA2)*02(122)

C =D(AA2,D2)%¥Q2(A2)*02(RA2)

) (B2 DR2)*02(A2)*N2(AAZ)) %D2N)

L 3 CID Q1{HU+)=P (L))
L 3 AL Q2{HU+)==0Q(HU)
L3 AL Q3 (HU+)=Q(HU)=P (/KU)
L 4 ID, 2, 00TPR, A1 (NY+) =P (HU)
L6 IDs2,DOTPR,Q2(NU+) a0 (M)
L8 IN,2,DOTPRY O3 (HU+) = (KUY ~P (H)
Llg ID KL (HU+)=P(HU)
Lig AL K2(HU+) == ({NU)
L1G AL K3 (HU+)=Q (IU) =P (11U)
HPRINT YYL,VGlsPPL
*REXT
SYMBOLS I=1s ALFA, Dl, D2, D10, [11PQs D24, D270, M, U1, I, K, I1Til,
I1T12, I3T22s I2T1L, 12T32s 12T21s T2T22» T3T1i, 13712»
13T22, 14T11l, I4TL2s 14723, 14T22s IST1L, I5T12, 15721,
I15T22, I6TLL, I6TL2, 16Tl 16T22, I7T1), I?T12, 17721,
17722, I8T1ls I8T12, IAT21, 18T22, IOTl1, TaTl2, 19722,
11011, Ii0i2, F1021, IiG2z2, I1L31, T1212, 1221, 11122,
11211, 11212, 11221, 11222, 11311, 11312, 11321, 11322,
I31411y 11412, I1423, T1422, 11511, T1%12, 11571, I1522,
KKe
INDICES MU=z, MUsZ, AnZ, Bml, C=Z, L=y, KAnZ, L1=7, L2=I, L3=Z,
L4=7, LB=Z, LO=Z, L7=2, LB=1, LG=1y 0Oa7, ST=7, A=, 0R=l,
CCaZs, AAL=Zy AAZ=Zy AA3ml, Al=Z, A2=7: A3=7, B1le, DB2=Z,
R3=Z, J» RBL=Z, BR2=Z, 8B3=2, LA=L, S1=7s S2s7, S53=1, S4=l.
VECTORS Nls A2, 035 P» 9y Kis K2s K2
FUNCTIONS Dy, EPFal, G=I, 6I, G5els GH=Cy GTs UG=C, 1IRG, DD=U, DB,
DTJ\DS:U’ DX, DK, DPs DF=Us» GUy Py Pl
EXPR. =0, =0y =0, =0p =0y =0s =0y VERTIs VVL, VV2, VG1, VG2

PPls PP2s LIOP, GHOST, LOOP, SHEST, VY3, YV4, V63, VG4,

PP3, PP4, GG=3, V=2.

RUNNING TIHE (SEC) 1413 nsen HAXIMUM
TERMS IH OUTPUT ile
GENERATED TERHMS 153 1LPUT SPACE 460 20060
EQUAL TERMS 2 UTPUT SPACE 7845 4744
CANCELLATIONS 15 HPR e OF LEXPR, 42 260D
RECORDS WRITTEM 23 I, REGISTE® 28 500

983 FUNCT. REG. A 750

MULTIPLICATIONS

13

YY2aVERTARND (AL AAL YED(RI, BBL) %D (A2, AA2) ¥D(B2s AR2)
AN (A3,AA3IAD(B3,ART)

VG2aY{AAL, NB L AAT S AAD)
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SYMBOLS

INDICES

VECTORS
FUNCTIONS

EXPR.

CN(ASs BEI)YD(AAZ, )
WD2FD (AL 3V FD (AN, B33 ) EDLPO
DR 2N (AT, R3)FAB(AANYPAT(BIT)
+2=#D(AAIS BRI )*03{A3)¥0A3(D3)
“N (435, AA3)*G3(R3)%N3(RRI)
“D(A3, 3RI)FAI(AAT) %0OZ(RT)
~D{AA3,B3)%03(A3)+Q3 (RRZ)
~D (N3, AB3) %03 (A3)%N3(AA3) IV AD2PA)
10 Q1 (HU+)==P (U}
AL Q2 (du+)=n{MU)
AL O3 (HU+) =P (HU)=2(1tU)
IDs 2, DOTPR, QL (HU+) 2P (1HU)
1D52,DOTPRY A2 (HU+)=Q (1Y)
ID, 2, DOTPR,AJ(HUA) =P (HU)=Q(HU)
IN K (HU+)a=p (HL)
AL K2 (HU+)=P(HU)=(1'U)
AL K3 (HU+)= O(MU)
HPRINT VVZ,VYG22PP2
*MEXT

T2, ALFAy, DLy D2s 010s DIPQ, DZO, N2PA, Wy Wls Zs Ky IlT1ls

I1T%2s I1T20, I&TLls I2T1Z, I2T2Li, IRT22» 12714y 13712,
13T22s I4TL1, I4TL2, T4T2%Ls, 14T22, 15711, T5Tt2s 15721,
T5T22, T6TLL, IGTL2, LOTZ1s I16TZ2s 17711, 17T12s 17721,
17722y 18TLlls IBT12, 18721, 18722, 17711, 19712, 19722,
11031s 71012, I1G2L, I1622, I1ill, 11712, T1121, I1122»
11211, Il212, 11221, 11222, 11311, T1312, 71321, 11322
11411, T1412s, 11421, 11422, 11511, 11712y T1E2 ], I1322s
KKe

Hu=Z, HUsZ, A=Zs, OmI, Cnls LuZ, KA=Z, L1=2, L2=Zy L3=7y

L4=Z, L5=Z, LO=Z, LT=ls L82Z, L9237y D=7, 57=7, AA=Zy 39=Z,

CCeZy AAL=Zs AAZ=2s AA3nZy Al=Z, A7=7y ARel, Al=l, 8227,

R3=Z, J, BRL=Z, RR2=Z, RA3=Z, LA=Z, Sl=7, S2=1, S3=1, Sh=l.

01s 02, 035 Ps Ny Kls Kds K3

Dy EPFal, 6nls GI, 55=1s G68aC, GT7, UG=C, HaG, DD=Us D3»
DT, DS=U, DXy DK, DPy DF=Us GU» Pus Pl,

a0y s0p =0y =20, 30y =0s =0 YERTI, VVIi, yV2, VGly VG2,
PP1l, PP2, LOOP, GHUOST, LOOPs, GHOSTs YY3s YVhy YG3s VG4
PP3, PP4, G623, V=2

RUNNING TIME (SEC) 2445 NSED  MAXIMUM
TERNS IN OUTPUT 132
GENERATED TERHS 164 IHPUT SPACE 459 2000

EQUAL TERMS

243 OUTPUT SPACE fs5 4740

CANCELLATIONS
RECORDS HRITTEH
MULTIPLICATIOMS

SYMBOLS

INDICES

I=T, A
131712,
13722,
157122,
177122,
11011,
11211,
11411,
KiKe

MU=Z,

12 NP« OF LEXPRa 45 260
30 IDe REGISTER 28 300
BT FUNCT. REG, 19 750

LEA, D1, D2s D1Q, D1LPDs D29, N2PAs Hs N1y Z,» Ky ILT1L,
11722, I2TL1, I2TL2, 12T2i, 12722, T73T1l, 13712,
14T11, 14T12, 1aT2L, 14722, IST1L, 15712, 15721,
T6T11, 16TL2s 16TE1s IAT22, I7T11, J7T12, 17721,
I18T11, I8T12, I8T2Ll, I8T22, TOT11, JoT12, 19722,
11012, 11021, Ilcez, ILLl)L, I1x12, T)12i, Idl22,
11212, I1l221, 11222, 11311, 11312, 11321, 11322,
11412y I1420, 11422, 11311, 11712, T1R2), 115422,

HUnZ, AaZs, DBnZy C=Z, LnZ, KAnZ, L1=7, L2=1) L3=2Z,
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VECTORS
FUNCTIONS

EXPRo

SYMBOLS

INDICES

VECTORS
FUNCTIONS

EXPR«

L4nZ, LS=a2, LbnZs, L7=2Z, L8=Zs, L9=Zs R0=7, ST=7, AA=Z, BB=Z,

CCmZy AAL=Zs AA20Zy AA3nly Al=ls A2=7, Ad=], R1x=7, B2=1,
B3=7, Js BBL=Zs BO2=Z, BB3=1, LA=Zs Si=Z» S2al, S3=1, S4=Z.

01, 92, 023, Py s Kiz K2, Kie

Dy EPFmI, Gmly I, 3521, 66=Cy, 67, UG=Cy URA, DD=yU, DB,

DT, DS=lly DXs DK, DPs DF=ll, GUs Py Pl

20y =0, ®»0p 30s =0y =0 =Q, YERTA, YV, VY2, Y61, VG2,
PP1s, PP2s LIOP, SHOSTy LOOP, GHOSTs VY3, YV4, VG3, VG4,
PP3s PP4s GG=3, VY=2a

N R

2 LOOP=YYLEPPY

7 GHOSTmVOLIAD(AZL AA2) XD (AL AA2DI*NINXNTOIDCYG2

HUPRINT LOOP,GHUST

*HEXT

T=I, ALFAs, DL, D2, D10, DLIPA, D29y D2P0O, Wy W1, I, K, IiTlls
11T12, 11722, [2T11, 12T12s I2T21, 12722, T3T11, I3T12s
13722, I14T1l, I4T12, I4T21, 14T22, IST11, T5T12, I5T21s
15722, I6TL1y IHTL2, 16TZ1l, I6T22, I7TLLs T7TLZ, IT7TEL,
T7T22s I8T11s I8Ti2s I8T2)s 186T22, IPTLY, I9T12, I9T22,
11011, 11012, X1021, 11022, 11111, Y1112, 17321, Ill22,
11211, 1212, I1221s 13222, 1131k, 11712, T1721, 11322,
11411, 11412, Il421, 13422, 11511, 11512, 11521, 11422,

KKe
MUsZs, NUeZs A=Zy Baly C=Zls LuZy KAe7, L1=7, L2=I, L3=I,
L4amZy L5=7y LobmZ, L7=Zy LA=Z, L9=Z, RIn7, ST=l, AA=l, BBsZ,

C=Zy AAL=Zs AA2=Z, AAd=Zy Al=ls A2=27, A3=7, 81=2, B2=21,
B3nZ, Js BBImZ, DRD2mZs BB3=l, LA=Zs S'e7y S2=7, 532, S4=1,

01, Q2, 03s Ps Uy Kly K2s K3,

Ds EPF=I, G6=I, GI, GH=I, 64=C, GT7, 162, NG, DR=i), DI,
DTs DS=lls DXs DKy DPs DF=U, GU» PO, Pl.

a(y =i}y =(1, =G, =0, =Qs =0, YERT3, YY1, YV2, VGl, VG2,
PP, PP2, LOIPs GHOST» LURP, GHOST, VYR, VV&4y VG3, VGa,
PP3s PP4s 6623, Vale

SR

RUNNING TIME (SEC) 5477 NSEN  HAXIMUM
TERMS IN OUTPUT 313
GENERATED TERMS ~ 917 INPUT SPACE 34 24400

EQUAL TERMS
CANCELLATIONS

508 NUTPUT SPACF 2437 4740
20 HRe OF EXPR. 35 260

RECORDS WRITTEH ' 37 Ihe REGISTER 1 500
MULTIPLICATIONS 5504 FUNCT. REG. R 250

SYMBOLS

INDICES

I=I, ALFA, D1, D2, DiQs D1PQs D20s D290, Wy Y1, Z, K IiT11,
I11T12, I1T22, I2T11ls 12712, 12T2%, 12722, 13711, 13712,
13722, I14T4it, I4Ti2s 16721, 14722, TETL11, ITT12, 15721,
15T22s 16T1L, 16Ti2s 16721, 16TZ22s I7T11, 17712, 17721,

I7T22, IBT11, I8sTl2s [97Z21, 1ATZ2, I9T11, 79712, 19722,

1

11011, Iloie, Iig2l, lin2l, I3iil, Titl2, 11121, 11122,
11211, 11212, Ii22%, 1202, IL33Ls 11312, 71324, 11322,
T1411, I1412, 11423 Lla22, I)43)iy I1512s 11821, 11522,
KKe

MU=Z, HUm7, A=Zy Bals C=Z, LeZ, KA=Z, L1=Z, L2=1, L3=I,

La=7, LA=Z, LouZ, L7=2r LB=l, L9=1, D=7, ST=7, AA=2, 32=7,
(CeZy AALl3Zs AAZnlx AA3=Ts Almls AZn], AdnTy QAl=Zy B2=Z)
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Ba=Z, Js BRL=Z, DN2=Z, BA3eI, LA=Z, Stel, S2=7, S$S3=1, S4=1.

VECTOPRS 01, A2, 03, Py, Qs Uiy K2y K3,

G=], 1IR%, DD=tJ, DB,

DXy

31y 65=I, 36=Cs $7, 'NNac,
DKy DPs DF=Uy GU, Pus P,

Ny EPF=I,
DT, D&Hall,

FUNCTIONS

VG2
VG4,

VGl
VE3,

=0y VERTI, WV, WV2,
VY3, Y4

20y =ty w(y =lp nmi)y n),
PP1s PP2s LIOP, GHOS5T, LUOP, GHOST,
pPP3, PP4s G633, V=2,

Hn

2 LOOP=L))pxpp2

HPRINT LUOOP

*HNEXT

EXPR,

Iy Ky I1T11,
13712,
15721,
{7721,
19722,
11122
11322,
11522,

Wy Wly
12T1),
I15T12,
T?7T1Es
I7°T12,
1171,
T1321,
11521,

I=I, ALFA, DL,
TAT12, I1T22,
13722, 14T11,
15722, I16TL1,
17722, I8T11,
11011, I1012,
11211 11212,
I1411, J1412s
KKe

02
I2TLLs
I4TL2»
I6TL2,
I8Ti2,
fio2L,
Iiaels
I1423,

DLO, DAPA, D20y
12T 2, 12Te4s
I4Tz1, YaT22,
I6T21, 16722,
IaT21, I0T22,
11022, Il111,
1i222s 11311,
Ii422, 11511,

nann,

T2TR2,
T5T11,
17711,
T9T11,
T1112,
T1112,
11512,

SYMBOLS

HU=Z, A=2, B=l, C=1, L=Z, KA=Z7, L3127, L2=1, L3=1,
L5=2, LO=Z, L7?=Zy LO=Z, L9982, Ra?, ST=7, AA=I, BB=7,
AAl=Zs AA22Zs AA3=Z, Al2l, A2=2, AI=Zy Vl=I, B2e1,

Js ABi=Z, BR2=1, RDB3=2s LA=Z, Sl=7, S2=1, S53=1, S4=1.

MHU=Zy
Lg=Z,
CC=2,
B3=Z,

INDICES

VECTORS 0l, 02, O3, Py Qs FKls Kip K3

35=l, G6=C, Hne, Db=yY, DBy

DP, DF=U, G,

6Ty
Pris

6=1, Gl
NDXs DKo

tn=C,
Pl

FUNCTIONS Dy EPF=Is

0T, NS=ll,

a(iy =0y =0, YERT3, VY1, VU2, VGl, VG2,

=0y =0y =0, =0s
LOOPs GHCESTs Yyd, VVW4s VG633, V54,

PPly PP2s LUOP, GHUOST,
PP3, PP4, 06G=3s V=2,

EXPR,

39465 BSED  MAXINUM

4982

RUNMIMG TIHE (SEC)
TERHS IN DUTPUT
2040

GEMERATED TERHS
EQUAL TERHS
CANCELLATIONS
RECORDS WRITTELL
MULTIPLICATIDNS

SYMBOLS
I1Ti2,
13722
15722,
17722,
11011,
11211,
Ti411,
KiKe
INDICES HiymZ,
L4=Z,
CCaZ,
R3=7,

VECTORS

7657
2430
437
113
47143

Iivaa,
I4T11,
I6T1L,
I8T1l,
11012,
11212,
11412,

Hy=Zy Anl,
Lo=2,

Qls 225 N3s Py 0» Kis K2, K

L6=Z,
AAl=aZs AAZoL.

Js BBL=Zs DBZ2=Z, IB3=7, LA=1, Sl=Z1,

IMPUT SPACE
OUTPUT SPACF
HRe OF EXPR,
INe REGLSTE®
FUMCT. REG.

Inl, ALFA, D1, D2, DL, DLIPAQ, D20,
I2T43,
I4T.2,
IATL2,
18712,
I:022,
11221,
It4a21,

L2712
I4TE s
IGT21,
18721,
Tivz2,
11222,

L1422y

12T2:,
14722,
T&T22,
I8T22,
Ililiy
11311,
I15iLs

.

Brly Ce7, LaZ, KA=
L?7=2, 1.8=2, L9=7,
AA3°Z) Al’Z’ A?

3.

241
4739
34

1
50

4740
260
500
750

Zs Ky 11Til,
13712,
15723,
I7T21,
I9T22,
11122,
11322,
11522,

nz2en,

12722,
I5T1,
I7T11»
19711,
11112,
11312,
T1512,

Wy Ml
IaTi1,
I65T1 2,
T2,
19712,
T112 4,
11321,
113521,

7y L1=27y L2a7, L3=17,
nMe7, ST=7, AA=Z, BO=1Z,
Ad=m7, 31=Z, B2sZs
S2=2y S3=1y) S4=1.

=T

CENTRO DI CALCOLO DELL’ UNIVERSITA DI TRIESTE




FUNCTLONS D EPF=I, Gal, GI, G5=I, G6mC, 57, WG~C, 1R, pp=y, Db,
DT, DS=Us DX, DKs DP» DF=U, GUs Pis PI1,

EXPR. . 20y =0s =0, «0» =0, =0, =0, VERT3, VV{, VY2, v61ls VG2,
PP1, PP2, LOOPs GHOST» LOOP, GMOSTs VW3, VV4, ve3, VG4,
PP3s PP4, (Ga3,y V=2,

RUNNING TIME (SEC) 47,29 NSEH MAXIMUM
TERMS IN OUTPUT 1675 A

GEMERATED TERHS 7357 . IMPUT SPACE 341 2000
EQUAL TERHMS 5134 OUTPUT SPACF ISEY 1126
CANCELLATIONS © 1048 NR. OF LXPR. 26 260
RECORDS WRITTEH 143 IDe REGISTE® 1 500
MULTIPLICATIONS 47143 FUNCT. REB. 50 750

MR

Z LONp=LOOP*VV2

HPRINT LOOP

DELETE VV1,VV2,V6L1,VGZ2,PPL,PP2
¥BEGIN ;

SYMBOLS I=I, ALFA, D1, D2s D1Qs, D1PQy D2Q, D270 Wy Hl, Z, Ky 11711,

I1T12, 11T22, 12711, 12712, 12721, 12T22, 13711, 13Tl2,
I13T22, 14T1ls I4T12, 14T21s I4T22, 15711, I5T1Z2, 15721,
15722, I6T1ls, X6T12, 16T21, I6T22, I7T11, I7T12, 17721,
I7T22, 18T, IBT12, 18T21, IBT22, I9T1l, 13712, 19722,
11011, Il0l12s, Il021, Iivu22, 11111, Il112, 11121, Iil22,
11211, Il212, I1221» 11222, 1131, 11312, I1321, Il322,
11411, 11412, 11421, 11422, 11514, 11512, T1524, 11522,
KKe :

INDICES MUnZs HU=Z, A=Z, DBmZs CxZ, L=Zy, KA=7, Ll=Zs L2=7, L3=1Z,
L4=Zs L0uZ, LOuZs LT=Zy LBsZs LG=Zy FN=ls SI=7, AA=Z, BB=Z,
CCnZ, AAlsZy AA2nZs AA3=Z, Al=Z, AR=ls A3e=ls Bl=Z, B2=Z,
83=Z, Js NB1l=Z, BB2=Z, BB3=2, LA=Z, S=Zs S52%7s S3=I, S4=Z,

VECTORS Ql, 02, Q2s P, Q» Kl» K2s K3.

FUNCTIONS D, EPF=I, G=Is 6I, GS=I, G6=C, 67, LG=Cs 1MG, Dh=U, DA,
DT;‘DSGU) DXs DK:_DP} DF=Us GUs PUs Ploe

EXPR4 =0, =0, =0, 20, =0, =0, =0, VERT3, yVl, VVZ» VCLs VGZ,
PP1, PP2, LUOPs GHOSTs LEOP, GHOST, VV3s YV4r VG3» VG4,
PP3s PP4s GG=3, V=2,

RUNNING TIME (SEC) . T4s15 USED  HAXIAUM

TERMS IN DUTPUT 698 40 ’
GENERATED TERHS 8192 INPUT SPACE e 2u0o
EQUAL TERMS 6680 QUTPUT SPACE 3 1740
- CANCELLATIONS 814 NR. OF EXPR. B 260
RECORDS WRITTEM 156 - IDe REGISTER .. 300
MULTIPLICATIONS 49153 FUNCT. REG. +9 750
RUNNING TINE (SEC) 99,42« UsER - RAXTHUN
TERMS IN OUTPUT 4705 o ” e
GENERATED TERMS 16304 INPUT SPACE 3% 0o
EQUAL TERMS. 10592 - OUTPUT SPACE 4740 4749
CANCELLATIONS - 1087 NR. OF EXPR., k 260
RECORDS WRITTEN 212 - . ID. REGISTER "o ggg

MULTIPLICATIONS ~ 98305 . FUNCTe REG.

' ore l g :~ -:.
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RUNMING TIME (S5EC)
TERMS IN QUTPUT
GENERATED TERMS
EQUAL TERMS
CAMCELLATIONS
RECORDS WRITTCH
MULTIPLICATIONS

RUNNING TIHE (SEC
TERMS IN DUTPUT
GEMERATED TERHS
EQUAL TERHS
CANCELLATIONS
RECORDS WRITTEN
MULTIPLICATIOHMS

RUMNING TINE (5EC)
TERMS IN OUTPUT
GEMERATED TERMS
EQUAL TERMS
CANCELLATIOHNS
RECORDS WRITTEHM
MULTIPLICATIONS

RUNNING TIWE (SEC)
TERMS I UQUTPUT
GENERATED TERMS
EQUAL TERMS
CANCELLATIONS
RECORDS WRITTEH
MULTIPLICATIONS

~ RUNNIMNG TIME (SEC)
TERMS IN QUTPUT
GENERATED TERHS
EQUAL TERMS
CANCELLATIONS
RECORDS WRITTEM
MULTIPLICATIONS

y

RUNNIMNG TIME (SEC)

TERNS IN OUTPUT
GEMERATED TERMS
EQUAL TERAS
CANCELLATIONS
RECORDS HRITTEN
MULTIPLICATIONS

RUNMNING TINME (SEC)
TERMS IH QUTPUT
GENERATED TERHS
EQUAL TERHS
CANCELLATINNS
RECORDS WRITTEN
HULTIPLICATIOHNS

RUNNING TINME (SEC)

125,85
A4 T hH
24570
13971
1131
28y

YA4THA5BT

17784
21223
439040
11547

1190
443
245761

203-40
27568

49152,

20264
L22u
540
294913

229¢:3
34759
57344
21329
1246
642
3443465

255431
41578
5553060
22693

265
740
393217

28&.“5
47506
73720
24836

1286
825
4462369

3')5. f)?

IHPUT SPACE
NUTPUT SPACE
ik e OF EXPR.
1fie REGISTEP
FUNCT« REG.

IHPUT SPACE
AUTPUT SPACE
MRe UOF EXPRe.
IDe REGISTER
FIINCTe REG

ILPUT SPACE
nuTPUT SPACE
MRe F EXPR.
IDe REGISTEP
FUNCT. REG.

INPUT SPACE
DUTPUT SPACT
Hlhe JF EXPR.
IDe REGISTER
FUNCT, RLG.

IHPUT SPACE
OUTPUT SPACT
MR OF EXPR.
IDe REGISTER
FUNCTe REGe

IHPUT SPACE
NUTPUT SPACE
HRe OF EXPRa
IDe REGISTER
FUHCT. REG.

IHPUT 5PACE
DUTPUT SPACE
Mlte DF EXPRe
I, REGISTER
FUMCT. REG,

HnseEn
40
HTher
7

49

seEDn
34N
4740

49

HSED

140
4740
17

Lo

nseEn

340
HhTEN
27

49

o

340
4740

41
L7460
37
N
4n

HSeEn

HAXITHUM

2040
4749
260
500
750

AAXTHUM

2000
4740
260
500
154

HAXIMUM

2900
4740
260
500
T50

HAXIMNUN

2040
4740
260
5GQ
750

HAXINUM

2900
740
260
500
750

HAXIHNUNK

2000
4744
260
5ud
756

MAXIMUA

2000
4740
269
5040
750

MAXTHUHN

/¢4
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e e A EIREAN e R TR

TERMS IN OUTPUT
GENERATED TERMS
EQUAL TERHMS
CANCELLATIOHNS
RECORDS WRITTEH
MULTIPLICATIONS

RUNNING TIHE (SEC)
TERMS IN OUTPUT
GENERATED TERHMS
EQUAL TERHMS
CANCELLATIQNS
RECORDS WRITTEH
MULTIPLICATIOMS

-RUMNIHG TIHE (SEC) .

TERMS IN OQUTPUT
GENERATED TERMS
EQUAL TERHS
CANCELLATIONS
RECORDS WRITTEN
MULTIPLICATIONS

RUNNING TIME (SEC)
TERHS IN QUTPUT
GENERATED TERMS
EQUAL TERHS
CANCELLATIONS
RECORDS WRITTEN
MULTIPLICATIONMS

RUNNING TIME (SEC)
TERMS IN OUTPUT
GENERATED TERMS
EQUAL TERHMS
CANCELLATIOHNS
RECORDS WRITTEM
AULTIPLICATIONS

"
RUHNING TINE (STC)
TERMS IN OUTPUT °
GEMERATED TERMS
EQUAL TERNS
CAMCELLATIOHS
RECORDS WRITTEM
MULTIPLICATIONS

RUNNING TINE (SEC)
TERHS IN OUTPUT
GEMERATED TERMS
EQUAL TERNS
CANCELLATIONS
RECORDS WRITTEN
NULTIPLICATIONS

RUNNING TIME (SEC)
TERNS IH QUTPUT

53942
319220
26654
1324
910
491521

3L 28
6HATH
Quli2
27795

1347
1015

540673

35713
[S1 2N
QU5
23858

1362

1115

o e

589325

B2 T4
TH291
106490
2924

1341

1216
633977

418,23
82507
114683
30785
1394
1329
638127

43391
39412
122380
320606
1402
S 1418
73728L

195()031
RLY SRV
131072
32959
1403
1523
785433

434499
1033542

IHPUT SPACE
OUTPUT SPACE
HRe OF EXPR,
IDe REGISTER
FUNCTe RECG

INPUT SPACE
QUTPUT SPACE
Hize NF EXPRe
IDe REGISTER
FUHCTs RLG

INPUT SPALE
OUTPUT SPACE
HPe OF EXPRe
I, REGTISTER
FUNCT. REG.

IBPUT SPACE
NUTPUT SPACE
HRe (OF £XPR.
IDe REGISTER
FUNGT. REG

IHPUT SPACE
AQUTPUT SPACE
WEe OF EXPR,
Ine REGISTER
FUHCTe RLG

HPUT SPALE
NUTPUT SPACH
liRe OF EXPRa
IDe RGGISTER
FUNCTe REG.

1HPUT SPACE
OUTPUT 3PACH
HRe OF £XPR,
IDe REGISTEP

FINCTe REGe

240
4740

49

s+n:

340
hTHO

3n0
4740

49

40)
4740
37

B
x

4

neen

340
GT4h0
17

1

nn

HGEN

Ian
L7410
37

]
40

2000
4740
260
500

75G

HAXIHUHN

2000
4740
260
500
750

HAXIHUM

200
AT40
260
59
759

WAXIHUN

2000
4744
260
500G
T20

ITAXTHUM

AT
4740
240
580
150

IHAXIMUN

2000
4740
260
5¢0
750

MAXIMUM

2000
4740
260
540
750

HAXIHMUN

165
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/65

CENTRO DI

: £ CRMS M L IRE Y IMPUT SPACE 240 2000
BQUAL TERNS S 34340 DUTPUT SPACE 740
CAHCELLATIOHS 1419 KRy OF EXPR. 37 260
RECORDS WRITTECN 1621 Ile REGISTHER 1 00
MULTIPLICATIONS 235505 FUNCTe REte 49 750
RUNNING TINE (SiC) 51659 1ns=n HAXT UM
TERMS IN OUTPUT 1104626 .

GENERATED TERMS 147456 IHPUT SPACL 140 2900
EQUAL TERMS 35017 (UTPUT SPACT 4T 40 4740
CANCELLATIONS 1413 HEe NF £XYDPRe 37 260
RECORDS WRITTEHN L7127 IDe REGISTER 1 340
MULTIPLICATIONS 384737 FUMCTe RiGo 40 756
RUNNING TINE (SEC) 538443 HSEN MAX [MUN
TERMS IN OUTPUT 118743
GEMERATED TERMS 155648 INPUT SPACL 342 200
EQUAL TERMS 35497 NUTPUT SPACF hThG H7 4
CANCELLATIONS 1414 He, OF EXPR. 17 241
RECORDS WRITTEN iBa? lire REGLIGTER 1 500
MULTIPLICATIANS 9338139 FUNCTe Ri5a Ln 750
RUNNING TIHE (SEC) 562404 usen HAX TMUN
TERHS IN OUTPUT 125397
GENERATED TERNS 163240 INPUT SPACE 142 2oUD
EQUAL TERMS 374l NUTPUT LPACE 4740 4740
CANCELLATIONS 1432 MPe OF EXPRe 37 260
RECORDS WRITTEH 1232 ID. REGISTER 1 500
HULTIPLICATIONS 983042 FUNCTe REGS 49 751
RUNNING TIHE (SEC) 563401 PSEN MAXIMUM
TERHS IH QUTPUT 125624
GENERATED TERHS 164150 [1PUT SPACE 342 2000
EQUAL TERMS 37093 BUTPUT 57ACT 4740 474¢
CANCELLATIONS 1433 HR, fIF £XPRe 17 260
RECORDS WRITTEN 19356 IPe REGISTER 1 500
MULTIPLICATIONS 284931 FUNHCTe DEG. 49 750
sYMpoLsS Y I=I, ALFAs D1, D2, D12 DLPQy D2Q, D270, Wy Wls Zy» Ks ILT11,
© o I1T12, I1T22, I2T11s 12732, 12722, I2T22, 13711, I3T12,
13T22s 14T1lLy IATL2s I4aT21, 14722, TST11, 15712, 15721,
I5T22, 16T1l, I6T12s 16T24, 16T22, 17TLY, T7T12, 17721,
T77T22, 28T1lls I3TL2, IRT2L, 1IBT22, 10T11, I9T12, [9T22,
11011, 11012, Ito2ls 11022, Y11Lll, T21212, T1121, 11122,
11211, T12i2s 11222, 11222, 11331y T1312, I1321, I1322,
11411 11412, I1421, 11422, 11511, 11512, Ti%2i, 11522,
KK
INDICES MUnZ, HU=Zs Anls D=y C=2s Lu2y KA=7, L1277, L2=Zy L3=1,
L4mZ, L5=2, LbeZ, L7nly LBsZ, L3=2, P27, $T=7, AA=Z, BB=7,
CC=2, AAl=7, AAR=Z, AA3=ls Alx?, Ar=7, A3=l, 3Al=2l, B2=7,
f3nZs Js RPLlaZ, 30222, 183=7, LAaZ, SleZy, S2=7, 53=7, S4=7,
VECTORS Qls Q2, 03, Py <y Ki»r K2s K3,
FUNCTIONS Ny EPF=I, 6=, GL, G3i=l, Gh=0, G7, NG=f, HAGs 0D=U, DR,
DTs DS=lls DX» DK DP> DF=Uy GUy Pis Ple
EXPR G, all, =0, wll, 20, nu, =G, YERT3, YY1, VVY2s VGl VG2,
o
CALCOLO DELL’ UNIVERSITA DI TRIESTE !




BEGIN B822.4)1 SCCOHDS /Qg

HAHES L)OP,GIHNST

COHMOH TT» TTL,TT2,TT3

*FIX

SYMBOLS T=Is ALEA, Dls D2, DLy DLPA, D20y D220, Wy Wls 7, Ky I1Tils

11T12, I1T22s [2T1L, 127112, X2T2ls, 12122, Y3711, 13712,
I3T22, I4T11, I4TL2s I4T21, I14T22s ISTLL, T15T1Z, I5T2)s
15T22, 16T1l, 16T12, I6T21, I6T22, I7TL1, J7T1E, 17724
I7T22, IBTll, INTLi2, I8T21, IBT22s I0T11s T3T12, [9T22,
11011, 11012, 11021, 11022, I11Lll, 71112, 11121, 11122,
11211, 11212, Il221, (1222, 11313, 11212, T12721, 11322,
11411, I14Ll2, Y1721, 11422, 11511, T1312, 711521, 11522,
KiCe

INDICES MUmZ, MlmZy A=ly Daly Culy Lel, KAnZ, Ll=7, (227, L3=1,
LawZ, L5=u7Zy LbmZs L7nZ, L8=Z, L9=1s RI=7, ST=7, AA=Z, BR=Zs
CC=Zy, AALlmZ, AA2=Zs AAdsls Al=l, A2=2, A3r7, 31=l, B2=I,
B3nZ, Jy RAD1=Zs BO2n7, NB3sZ, LA=Zy SInZ, S?a7, 53=], Sh=Z.

VECTORS 0y 02, Q2 Py Np Kis KZs K3,
FUNCTIONS D, EPFal, 6G=Is GI, Gh=l, 6Gb=C, GT, V6=, A5, 0OD=U, DY,
DTy DS=lly DXe UK; DPy DF=Uy GUy PGy Pl

EXPR e o om(), -0, 2, =0, n0y =0, =0, YERT3, =0y =0, nf, =5, =niy
=0y LDOPs GHOST, LULP, GUHESTy VV3, VW4, VYR, VG4, PP3s
PP4s GG=3! Va2s TTO» TTLy TT2s TT3e
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BEGIN N22.55  SECNHDS /45%3

¢ THIS SECTIAN DAES THE 2( INTEPMAL MT¥.) —INTEGRATIONS

Z Laopa=Liop
Z 6HN3T=GHAST

L2 ID apQ*#3xp1a=2

L2 AL ODNHRD%{1y =)

L2 AL QDQ*D1Qud)

L2 AL QODQ*E4%D20=1)

L2 AL QDOFX%3IXN20=0

L2 AL ODQ¥x2%D2Qu0)

L 3 ID  PDRRADOHQ(SL+)EA(S24+)*U(SI+)*¥N(54+)
*D2aapLp R
=(D(Sl,52)gp(g3,5@)+p(51,3@)*n(82,53)+”(Sc;SQ)*D(Si:SB))

*#T1911

FID(SL,SRI*P(SIIXP(S4)+N{S2sSIVRP(STI*P (S4)+D(S2,54)#PS1I4P(53)+
N{S1,53)4P(52)¥P(54) +D (51 54D (S21*7 (S3)+D(S3,54)1%¥P(SI)*p(s2) )
*I1111
+PL31)*P{S2)¥P(S3)*P(54)
#I1121%
L5 ID  PDARQDA*N(SL4+)*Q(S2+ )N (SA+)4NISA+)
*N20%D2P0
2(D(S1,S2)*D (53554140 (S1sS4)*D(S2,S2)N(S2,54)%D(51,53) )
*T1.512
+(D(SI;52)*P(33)*P(Sé)+n(52,SR)*°(91)*°(54)+D(52,SQ)*P(31)*P(33)+
NUSLsS3)APIS2)AP(S4)+D {51, S6)HP(S2) %P (SIV+D(S3,S4)*PLSL)¥P(52))
#1112 :
+PLS1L)RP(S2)EP(S3)¥P(54)
*11212 :

L7 ID  PDQ##2#AQ(S1+) ¥Q(S24)¥N{53+) X0 (54+)
AN1OXDLPO
2{D(S1yS2)*D(53554)+D(S1,54)*N{S2, S +N{S2,54)*D(51,53) )
#71311
HAD(51,52)5P(S3)*P (S4)4D(52,S)*P(SII*2(S4)4D(52,54)*P(SL)4P(53)+
D(SisS3)*PIS2IHP(54)+D(S1y S4VHPIS2)*P(S3)4D(S35S4)FP(S1)*P(52) )
*I1411
+PSLYEP(S2IRP (534D (S4)
*[1513
L9 ID  PDORA2#Q(SL4)EN(S2+)*Q(SI+)XELH)
ADLN*N2PO
=(0(SL,S2)*N(S3,S4)+D(S1,S4)ED (52, 53)4DL52,54)%D(51,53) )
ATiaan
FUN(S1,52)%P(SA)AP(54)+D(S2,53V4PLSII*P (S4)4D{S2,S4)4P(SL) #P(S3)+
DISL,S3)%P(S2) %l (SA)+0(S1,SAIKP(S2)F¥P(S3)+D(S3,S4)¥P(51)«P(52) )
*12412
+P(SL)%P(52)*P(53)%P(54)
*I1512
L1y ID PDARA2XO{SL+) A0 (52+)*A(§3+)%2{S4+)
*D20%DLPO
m(DIS1,S2)*D(S83,54)+0 (52,54 )%D(S203)4DL8§2,54)%D(51,53) )
*11322
+(n(51,sz)mp(szx)a‘vp(sq)ﬂ)(Sz,g;;)*i’(ﬁl)"‘”(S‘o)*D(SZ:S‘t)*P(S])*?(33)1-
DES2p53)PAS2IAP(SA)4N (5L, SAYMPLS2)FO(SA)+D(E3,54)+P(S1)*P(52)
*11421
+P{SLIRP(S2)#P(S3) %D (54)
#*11521
L13 1D PDOAAR2HO(S1+) XA (S24)4q(53+)%0(54+)
*D20%kD2PQ
=ADISLS2I¥DISB2S4) ¢D(SY,54) %N (22, SAVED052,54)%D(51,53) )
*#11322
HID(SL,52)*P(S)*P (54)4D (52, SVAP(ELIYO(S4) D (52, SAI¥P(SL)*P (ST +
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SYHBOLS

INDICES

VECTORS
FUNCTIONS

EXPR.

L17

L19

L22

L3

D(Sl:SB)*P(SZ)*?(SG)fﬂ(51’54)*9(5?)*9(53)+D(SB;SQ)*P(Sl)*P(Sé) )
d s
[

%1142 P
+P(SLYRDP(52)4%P(53)4P(54)
*x11522 e

ID  ODFO(S1+)*A(S24)*Q(SI+)*kN(544)
*D20%DLPAN

=(D(S1y52)%D(53554) +D(S1sS4I*DIS2,S2)+D(S2,54)%D(S1,53) )
AT9T11

+(D(Siy52)¥P(S3)AP(S4)+D(S2sSIVHPISI)*0 (S4)+D(S29SA)¥P(SI) xp (5314
D(SL,S3)%P(S2)4P (S4)4D(SIsSE)#D (S2)#P (53)4D(S3,54)%P(51) %0 (52) )
*IQT11
+P(S1)¥P(S2)#P(53) *P(54)
*I7TLL
ID  QDREA(S1+)X0(52+)%Q(SIH) #0544 )
*02Q%D2PQ
S (D(S1yS2)#D(53,54)+D (515 54)%D(S2,53)+D(52,54)¥D(51,53)
*IOTL2
+(D(S1,52)#P(S3)7P (S4)+D (525 S3)*P(S1)¥0 (S4)+D(S2sSaIHP (5] ) 4p (s34
D(51,53)%P(52)%P(SA)I+D(51s SA)4P(S2)*0 (SII+DISI>SAIIP(5) ) 4p sy )
*IAT12 :
+P{SL)*P(S2)%P(S3) *P(54)
*17T12

1D QDAKRPDO*QA(S514)%Q (S2+)1*Q(SA+)
*P2axpLPN
=P(SL)*P(S2)*P(S3)*(PDP*ITT11 +3+78711)
+(PL{SL)*D(52,53) 4P (52)#D (515 S3)1+P(S31¥N (52,5 1))
*(IOTI14+PDP*IQT L)

ID ADQ¥PDA*Q(SL+)*Q(52+)*A(S3+)
*D2Q*D2PQ
2P (S1)RP(S2)*P(S3) *(PDP*I7TL2 +3*77T12)
+(PLSLI*D(52,53)4P(S2)*D (51, SAN+PISA)¥D(S2,5 1))
#{IQT12+PDP*IT12)

ID  QDQ¥PDU*=2¥N( 51+ )*Q(S2+)
*N20%DLPQ
aP(SL)*P(S2)#(2%¥[9TLL+5%PPP* IATLI+PNP**24i7T11)
+D(S1sS2)*(PDPAIATLL+PDP**2*TRTL])

*YEP

I=1, ALFAs D1, D2, D10s D1PQy, D2Q, D2PO, My My Iy K, 11714,
1712, 11T22, 12711, I2T12, I2T24, 12722, I3Tll, I3T12,
137122, 14T11, 14T12, I4T21, I4T22, I5T11, 15712, 15721,
15T22,. 16T11l, I6T12, I6T21, 16722, 17T11, I7T1&, 17721,
17722, 18T11l, ISTL2, 10721, INT22, 10T11l, I19T12, [9T722,
T1l031, I2012, 1021, L1022, 11111, 11112, 11171, 11122,
11231, 11212, 11221, 11222, 11311, 11312, 71321, 11322,
11411, 11412, 11421, 11422, 11511, I1512s T1521, 11522,

KKe

MU=Z, Hll=Z, Ael, D=2, C=Zy LaZ, KA=7, L1l=7, L2=7, L3=1,
L4nZ, LS=2, Lbé=2, L7=2Zs LA=Z, L9aZ, RO=7, ST=7, AA=l, 8R=7,
CC=Z, AAl=Z, AA2=Ts AA3=Z, AlmZ, A2=7, A3n7, 31=sl, B2,
B3=Z, J» BBl=Z, BB2=Z, BBRI=Z, LA=Z, Sl=7, S2=7, $53=1, S4=1,

01y, 92, 3, Py, Ay Kls» Ks K3,

Dy EPF=I, Gal, GIs 85rI, G6eC, 67, Uf=C, URG, DDal, DB,
DTs DSaly DX, DK, DP, DF=U, GU, Piy Pl

), =0, uQ, =0, =0y =)y =0y VERTI, =0, =0y =0y =3y =i,
0y LOOP, GHOST» LOOP» GHNSTs V3, YV4, VGR, VG4, PP3,

————— .
e
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RUMNING YIME (SCC) 23651 tsen HAXLHUM
TERMS IN QUTPUT 3453 A

GEMURATED TERNS 3602 InPyT SPACE LRth ) 2000
EQUAL TERHS 133 - UTPUT SPACE 4737 4740
CANCELLATLIQOHS Y) NPy OF EXPRe 79 264
RECORDS WRITTEM 4255 IDe REGISTER 198 500
MULTIPLICATIDNS 25929 FUHCT. REGoe n 750
RUNMIMG TIHL (SEC) 25423 1srn HAX 1HUM
TERMS IWH JUTPUT 34L5

GENERATED TERMS 3602 INPUT SPAGCE Lim 2900
EQUAL TERHMS 174 DUTPUT SPACE 7123 7126
CANCELLATIONS 17 Hite OF LXPRe 79 260
RECORDS WRITTEH 4279 IDe REGISTER inn 500
MULTIPLICATIONS 25929 FUHCTe REG 10 750
RUNNING TIHE (SEC) 26,01 nseEn HAXINUN
TERNS IN oUTreuT 3403

GEMERATED TERHS 3602 INPUT SPACE 111 2300
EQUAL TERMNS 182 NUTPUT SPACE 5101 7126
CANCELLATIONS 17 MPe 0OF EXPRe n 260
RECORDS WRITTEM 4295 10 REGISTER tag [ ¥Ls)
MULTIPLICATIONS 25929 FUMCTe REGe 10 130

L1 1D ADA¥PLQHX2HON( 514 )*Q(52+)
*D20*D2PN

BP(SL)*P(S2) % (24 IQT12+5*PNP* IAT1240N0¥ 424 17T12)
+D(51,52)F (POPAIGT L2+ POPA#2*IRTL?)

L3 ID POQRQ(SLI+)*Q(S2+)#N(S3+)%0(S54+)
*D1O*DIPN
=(D(SSeS2)*¥D(53254)+D(52sS4IED(S2,52)4N(S52,54)¥D(S1,53) )
*11011
+(D(SLyS2)XP(S3)*P(SA)+D{S2rSAVEPISIN*2(S4)+D(S2554)AP(S]) ¥PLS3) +
D{S1,53)%P(S2)*F(S4)+D(SLySAI*P(S2)%2 (S3)4D(S3,54)%P(S1)*P(52) )
*I11111
+P{SL)#P(S2)%¥P(S3)*P(S54)
*T12LL
L3 ID  PDO%N(SL+)%O(S2+)%Q(53+)*N({54+)
*D1NFD2PA
a(R(S1eS2)%D(53,54)+D(S1,S54)*DIS2,52)40(852,54)%¥D(51,53) )
NS IR
CH(D(31s52)FPUSIIAP(SA)IHD(IS2,SAIHP (S LI R (S4)+D(S2, SHIXP(S1)¥P(53)+
Vo DSLS3IPUS2)APLSA)+D(S5L S4)PP (20 (S3)+D(S3,54)AP(51)%P(52) )
*111312
+P(SLIXPLS2)EP(SII*P(S4)
*J1212
L7 ID PDOEQ(S1+)*Q(S2+4)¥Q(S3+)+0(Sh+)
*N2q*NLPQ
={D(S1,SEIXD(S3554)+4D{S2sS4)ADISN,S2)+N(S5S2,54)%D(S1,53) )
*11021
+{D(S1sS2)FP(83I4P(SA4)4N{S2,SAI¥P (82 )FP(S4)+D(S2,S4)*P(S1)*P(S3) 4+
D(SLsS3)HP(S2I*P(SA4)4D(SLy SAI*0 (52140 (53)4+D(S3,S4)+P(ST)#P(S2) )

*11121
+PISL)RP(52)*P(S3)¥P(54)
*11221
L9 ID  PDARO(SI+IRA(S24)+0(534) %A (Sh+)
#*D20KND2PN :
= (D(S1y 52)*D(53,54)+D (51 54)%D (572, SA)+D{S2,SAIED(SL,53) )
*71022
/
+(DUSLeS2)EP(SAIFP (SAI4D(SI,SAI*PASI) 4P (S4)+D(S2,S4) 4P (ST )4P(S3)+
D{S1,53)*P(52)*%P LS"’)*D(SI)S‘Q)/*: (SP2)*P (SAV4DN(S3584)%P (S1)4P (32)

,/

: KL,

b

o T
e,
I 3

|
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H{NESLp32) %P (52 )P (S4)4D(S2,SAIXP(S]) %P (S (S2554)%
DUSLsS3VAPLS2)SP (544D (S1pS4V*D(82) P (53 (S3,54)%
*Illel
+P(SL)EP(S2)HP(SA)«P(S4)
*T1222
L1t ID  PDOEAZRO(SL+)*0{S2+)*Q(53+)
H#N1AXDLPA
sP (SL)*P(S2)AP(SI)&(POP*IL21143+T17 17
+(P(SLY¥D(52,S3)+P(S2)ED(SL,S3)+DP(S3)¥D(52,51))
X(TAYLi+PDP*TL11L) ’ :
LL3 ID PDOXXR2RQ(G1+)20(S2+)*¥0(S53+)
*D1a*D2PNO
aP (S1).P(S2)*¥P(S3)X(PDP*11212+3+10212)
+{P(SL)*D(52,53)+P(S2)%D(51,S3)+DP(S53)*¥DN(S2,51))
*(I1012+PDP*I1112 )
L15 ID  PONEA2EY(SL+)I#Q(S24)¥Q(53+)
AD20%DLPA
aP (S1)RP(S2)¥P(SI)R(PDPRLL221474]1227)
A(P(SRIED(S2,SA)DP(S2IED(SI, SN+ P (SN EN(52,5L))
MT10214PDP*11121 )
Lir ID  PRAKEZXO{SL+)#F0(52+)*Q(53+)
*D20%D2PQ
2P (S1)AP{S2)%P{S3)#(PDP*I1222+3%T1122)
H(P(SLIAD(S2sS2)4P(S2I*D(SL,82)+P(SAV D (S2,51))
A(11022+PDP*ILL22 )
L19 N PDORK3I*Q(SL+)=0(S2+)*¥D1QAN1PY)
aP (SL)*P(S2)*(2%12011+5%PDP*TI111+PNP*E2%71211)
AD(SLyS2)H(PDP*TIQLL4+PRP4F24T212])
L2z ID PDOXIRN(S14+)¥A(S52+)*DLQIN2D)
=P (SL)YEP(S2)H(2*T101245%PDP¥ILLI24PNPHE2HT (L12)
+D(SL, S2)X(POPHILOQLA+PDPEA2XTY12)
*YEEP
SYMBOLS Ial, ALFAy Dls D2, D10, 01PN, D20, N27N0, Wy U1y 2, Ky 12741,
11712, I1T22, L2TAL, L2712, I2T2l, 12722, I2T1li, 13712,
13T22, 14T1Ll, 14TL2, 14TéLls, 14TE2, ISTLL, T5T1Z, I5T21,
IBT22, I6T1Y, I6GTi2, I6TELs IOTZ2, I7T1Yy I7T12, 17722
J7T22, 18711, 1BT12, 1IBT21, 18T22, 10T11l, I7T12, 13722,
I10211, 11012, Ii022, 11022, 1111l, IX2)i2, IV121, 11122,
11211, 11212, 11221, 11222, 11311, T1312, 11324, 11322,
71411, Il4l2, 131421, Il422, ILG1l, I1312, T1521, 11522,
KK e
INDICES MiymZ, MU=Z, Anl, Nunl, Cal, LnZy, KA=Z, Ll=7, L2=7, L3sl,
’ L4=Zy LG=Z, L62Z, L72Z, LA=Zs LO9=Z, [NaZ, S5Y=7, AAaZ, RY=l,
CCmZy AANLnZs AA2nZs AA3RZ, Al=l, A2=7, A3m7, N1l=7, B2u7,
R3=Z, J, BRLnZ, RB2=2Z, RA3=Z, LA=Z, S1=7, §52=1, 53=l, 54=1,
VECTORS N1, 02, N335 Py s Wiy K25 K2
FUNCTICNS Ds EPF=I, GmI, (I, G5=1y CHCs G775 UR=C, URG, DO=U, DA,
DT, DS=Ul, DX%, DKy DPy» DFE=tdy GUy Pls P,
EXPR. =0y =0, =0, a0y =0y =0, =0, YERTI, =05 =0, =20, =0, =j,
=0, LOOP, GHOST, LOOP, GHOSTs VYV3, VW4, VG, YNG4, PP3,
PP4, GG=2s Y=2y TTus TTi, TTZs TT3
TERHS OUT 3403 ,TERHS IN KR TAN]
RUNNIMG TINE (SEC) 43,93 Hsen HAXIMNUM
TERMS IN OQUTPUT 3773
4932 IBPUT SPACE LR L] 20U0

GENERATED TERHS

vT
-~

1% 2%}
et et

17/

~
» ¥

0o

—
[ R % ]

- —
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ID QDQ*Q(S1+)*Q(S2+)%D2Q*D2PQ

aD{S1,S2)*I3T124P(S1)*P(52)*I4T12

ID QDA*PDO*Q(Si+)*D2Q*piPA

=P(S1)*I3TLI1+PDPxP(S1)*I14T1L

ID ana*pDA*Q(51+)%N2Q%*D2PQ

=P(S2)*I3T12+PDP*p(S1)*I4T12

*YEP

SYMBOLS
I1T1z2,
13722,
I15T22,
I7722,
11011,
11211,
11411,
KK
INDICES MU=Z,
Lg=Z,
- CC=1Z,
. B3=Z,

s
“ FUNCTIONS |

EXPRL

I=I, ALFA,

11722,

1471,

I6T11,
igTii,
11912,
11212,
11412,

Dl, D2, DlQ»

12711,
I4Ti2,
16712,
I8TL2,
11021,
11223,
11421,

I2T12,
14721,
16721,
18721,
11022,
Ii222,
11422,

D1PQ, D24Qy
12723,
14722,
16722,
18722,
11111,
11311,
11511,

D2PQ,

12722,
I5T11,
I7T11,
19711,
11112,
11312,

11512,

Wy W1,

I3T11,
I5712,
17712,
I3T12,
11121,
11321,
11521,

IR

ID ADA*PDQ**2*D20%D1PQuPDP*I3TLLI+PDPXE2¥I4T11
ID QDQ*PDA¥#2%D2Q=D2PQ=PDRP*I3TL2+PDPX*¥2¥J4T12

Is Ky I1T11,
13712,
15721,
17721,
19722,
11122,
11322,
11522,

HU=Z, A=Zy BrZ, C=Zy, L=ly KA=Z, Li=Z, L2=7Z, L3=Z,
L5=Z, Lb6=Z, L7=Z, LB=Zy LO=7,

Al=Z,

Ah2=Z,

RA=Z, S1=1, AA=I,
AA3=Z, Al=7, A2=Z,

BB=17,

A3=2, R1=27, B2s7,

Js BB1l=1Z, BB2=1, BB3=Z, LA=1, S1=Zy, S2=7, S3=l, S4=1,

701, 02,703, Py 4y Kiy K25 K3.-

PP&4sy GG=3, V=2, TTO, TT1ls TT2s TT3.

TERMS OQUT
RUNNING TIME (SEC)
TERMS IH OUTPUT
GENERATED TERHS
EQUAL TERMS
CANCELLATIDNS

RECORDS WRITTEH
MULTIPLICATIOHS

RUNNING TIME (SEC)
TERMS IN OUTPUT
GEMERATED TERHS
EQUAL TERMS
CANCELLATIONS
RECDRDS WRITTEHM
MULTIPLICATIONS

RUNNING TINME (SEC)
TERMS IN OUTOUT
GENERATED TZRMS
EQUAL TERMS
CANCELLATIONS
RECORDS WRITTE!
MULTIPLICATIONS

RUNNING TIHz (S=C)

139,

4152 ,TERHS IH

35

4292
4503
.97

14

478

]

703

132,91

41

32

4503
346

25

43113
Q704

134,

7.

4063
4593
4Ly

30

4327

A700

134,

)

4152

INPUT SPACE
OUTPUT SPACE
HR, NF EXPR.
ID., REGISTER
FUNCT. REG.,

IKPUT SPACE
OUTPUT SPACE
NEo OF =XPR.
Ide PEGISTER
FUMCT. REG,

INPUT SPaC:e
CUTPUT SPACF
NRe JF ZXPR.
IDs RIGISTER
FUHCTe REGS

USED

429
4738

53

USED

429
7126

1eED

‘D, EPF=I, 6=I, GI, G5=I, G6=C, 67, UG=C, UBG, DD=U, DB,
.. DT, DS=Us DXs DK, DP» DF=Us GUs PO» Pl.

‘=05 a0, =0, =0, =0, =0, =0, VERT3, =0, =0, =0, =g, =0,
=03, LOOPs GHOST, LGGPs, GHOST, YV3, VV&, VG3, VG4s PP3,

HAXIHUR

2000
4740
260
500
750

MAXTIMUY

2030
7126
2¢&0
500
756

MAXINUN

2363
7126
260
5¢0
734

MAXIMUM



75

197 § sy 12221y 11222, 11311, 11712, 113723, 11322,
13730, Li2e2d $TL5IL Tkas I3G1L, TISIZ, 11521, 11522
KK o
INDYICES M= Hils Aaly DdmZy Cul, I=Zy, KA=Zs LL=7, L2=7, L3=1,
Ll“':?;: L5-:7;: !:t':"Z,» L7nZs Liml, LOmn2s NaZ, STe7, AAaZ, ROA=7,
CCnz, AAL=7s AAZ=Zs AA3=Z, Alel, A?x7: A%nZ, 3lel, R2=Z,
na,i, J;"ﬂ!‘fl’z’ AN2els BN3=27, LA=l» Sl=7y 52?87, 53=], S4=7«
VECTORS a1, a2, N3, Pr Q0 Kis K2s K3,
FUNCTIONS Dy, EPE= gels GIs GO=I, 66=C, GT7, HG=C, HBSG, bDo=1J, DBy
n;,Lng-a: ax, s DPs NE=i, Gily PGy Ple
EXPR. a0, =), =0, "0s =0s =0y =U, VERTH, =0, =0, =0, =0, =U,
=0, LONP, GIINST» LUOPy GHEST, VY3s VY4, VG2 VGoGs PP3s
PP4, GGr3, Y22r TTO» TTl, TT2, TT3.
TERMS OUT 3723 »TERMS Il Area
RUNNIMG TIHE (SCC) 63419 1nsson HAXTHUM
TERMS' IM QUTPUT 3935
GENERATED TERNS 4345 IMPUT SPACE AN3 2000
EQUAL TERNS 393 DUTPUT SPaACH 4TH0 4740
CANCELLATIONS 17 NRe OF £XPRe 54 260
RECORDS HRITTEN 4443 IDe REGISTES 115 5C0
MULTIPLICATIOHNS QR 51) FUNCTe RLGo 5 750
RUNNIMNG TIME (SEC) 5520 1"5eN HAY1HMUM
TERMS IN DUTPUT 378%
GENERATED TERMS 4245 INPUT SPACE A3 2000
EQUAL TERHS 542 QUTPUT 5SPACE 7125 7126
CANCELLATIOHNS 22 HRe OF EXPR, 4 260
RECORDS WRITTEM 4471 ID, REGISTEP 118 590
MULTIPLICATIONS 50 FUMCT. REG. 5 130
RUNNING TINE (S5FC) 66455 1HSED HAAXIHAUM
TERNS IM OUTPUT 3742
GENERATED TERHS 4345 INPUT SPACE 623 2000
EQUAL TERMS 580 DUTPUT SPACT h2a7 7126
CANCELLATIONS 23 HPe OF LXPRe Y4 260
RECORDS WRITTEH - 4407 ID. REGISTELR ms 540
MULTIPLICATIDNS - 050 FUNCT, RES5, 5 775G

4

-

L

5

ap (SL)*P
+(P(S1)=P
+p(52)*pL
*I6T11

+(D(Si»Se
*I9T1L

INsANLIST,N
=N(S1l,52)

CID O(SLE)RQ(S2+)RA(534) XA(S4+)¥DINYNIPY

S2)¥P(SA)AP{S4)XITTLL
(S2)*DU53,54)+P(51I%PISII*NI2, 54)+P(S1IAP(S4I¥D(S2,53)
SAYANLSLs SA)HPUS2)AP(SAIHDI51,53) 4P (53)%P(54)%D(S51,52))

)ED(S32SA)+D(SLsS3)ED(SDS4IEN(S1,54)2D(52,53))

DAXN(S3+) A (S4+) #D1N%NT PA
AP (SLYSP(S2)HP{S3)*P(SG)*TITTL)

FUPLSLIHPIS2)H*D(S3,54)4P(S1)FD(SAIHN(S2,54) 4P (SLI*¥P(54)*¥D(52,53)

+P(S2)¥p(
*¥N(51L,32)

SHIRDAS LS +P(S2)FP(SA)AN(S1,53)+P(S53)¥P(54)*D(51,52))
*I3T1l1

+(D(S3,52)ED53,54)+D (51553 N (32, 54)4N(51,54)%D(52,53))

*D(S1,52)

#19T11

ID,ADIS), NDOAX2EDLIO¥DLPQ

=D(51,52)

*DES3,SH)AP(SIIEP(S2I*P(S)XP(S4)X*TT1L

H(PESLIRP(S2)2D(53,54)+P (SL)*P{S3)¥DN(S2, 54)4P(51)*P(54)*¥D(52,53)
HP(S2)EP(53)ED(S1,SA) +PLS2IXP(S4)%N(51,53)4P(53)*P(54)*D(S51,52))
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#D(51, 8, )= D83, 54 ) ¥ TET/I
+(D(S1yS2)*D(SI»54)+D(SLr93)AD(S2, SAI+NISL54)*D(52,53)) ]
AD(SLyS2) AN (53, 54)#19TLY 1)3?
L7 ID QUSL+)*Q(Sa+)*0(SI+)*N(544)*DL0¥N2PY

m P(SIL)kD(S2)XP({S3)*P(S4)*1I7T22 )
+(P(Si)*P(SE)*D(S3;54)+P(51)*°($ﬂ)*D(52;Sﬁ)+P(Sl)*P(S«)*D(SZ;S3)
+P(SZ)*P(SR)*U(51154)+P(SZ)*P(R%)*D(SL;SB)+P(SB)*P(S«)*D(SL’SZ))
#I18T12
+(D(SLyS2)*D(S3,54)4D(S1s53)%D(52,S4)+N(S53,54)*D(S2,53))

*{0T12

L9 - ID QESL#I¥Q(S2+)XO(S 34140 (S4+)FN2N=DIPA
aP(S1)*P(32)*P(53)+P(S54)*I7T21
H(PUSL)AP(S2IXD(S3,54)+P(SLI¥O(SA)FNICS2y S4I+PISL)*P(SA)IAD(S2,S3)
+P(S2)XP{S3)H*DISIsS4)+P(S2IAPISAIAN(S),S3)+P{SII*P(S4)¥D(51,52))
*IBT21 : .
+{D(52L,S2)AD(S3ySA)+D(SLy SB)EN(SN, 54)ENIS1,54)*D(52,53))

~ *10712

L1 ID D(SL+)HA(32+)%0(53+)*0(S4+)#N20¥DPPD
=P(SL)HP(S2)%P{S3)¥P(54)%17T22 .
HUP(SLIAP (S2)%D (53, 54)+P(SLI*P (S3)¥N (52, S4)+P(S1I#P(54)4D(52,53)
+PUS2)HRPISIIHD(S L, S4)+P(SZIHP(SA)*DIS2,S3)4P(SIIAP(S4)4D(S1,52))

*18T22 -
+(DUSLs S2VHD(53,54) 4D (515 53040 (52, 54)+N(51554)¥D(52,53))°
*10T22
L13 ID PDAKQ(SI+)*¥0(S24)1%Q($3+)
#N1A*DIPQ
aPRPAP(SL)*P(S2)*P (53)
*I7TLL

+(PDP*P(SA)XD(S1sS2)+POP*P(S2)¥N[51557)
APDP*P(S1)#D[52,53)+3%P(51)%P(S2)*P(53))
*I8T12
+(P53)XD(S1,S2)+P (52)*D(S1ySI+P(S1)*N(52,53))
wIaT™rLl
L1s ID PDO*Q(SI+)*Q(S2+4)*N(SA+)
#D1OXN2PQ
aPDPAP{SLIRP(52)#P(53)

*T7TL2
+(PDPEP(S3)AD (51, S2)HPPPFP (S D (51,53)
+PRPAP(SLIAD (32,53 )+3FP(IL)¥PUS2IFP(STY)
*IBTL2
+(P{S3IRD(SL,52)+P(52)#D(5La 834D (S1I*N (52,53))
#IaTi2
Lz ID PPRAXD(SL+)A0(52+)*Q(53+)
o *D20%DIPN
v =PDPEP(SLINP(S2) %P (53)
®IT7T21

+(PDPADP (S IFD(SL,S2)+PDPAP(S2)FD(S2,57)
APDPAP(SI)*D(S2,S3)+3XP(SLIXP(52)¥P(83))
*18T21
+(P{33)ED(SL1,S2) 4P (S2)1#D(51, 8AV+PLS1I*N (52, 53))
*19T12
L19 ID PRO*Q(S1+)*Q(S2+)*Q(53+)
*D2axD2Pa
=PRP*P(SL)=*P(S2)#P(53)
*I7T22
+(PDPAP(S3)ED(SLyS2)+PDPAP(S2) ¥N(5],53)
+POPAP(SL)*R(S2, 53143 (SL)*P(S2)*P(S2))

*18722
+(P(S3IAD(S2,52)+P(S2)«D(S1, SAV+P (S %N (52,53))
*I9T22
®YEDP
SYMBOLS I=1, ALFA, D1, D2, D10, UIPQ, D22s D270, U, 4l, Z, K, I1T11,
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SYMBOLS T=I, ALFAy DY, D2, D20, U1IP0O, D22s D270, Y, M1, Z, Ky IlT11,

I1T12s ILT22s I2TLL, [2TL2, I2T2ks T2T22, I7TL1, 13712,
13T22, I14TLL, I6TL2, L4T21s 14722, 15T1, T3T12, 15721,
15T22, T€TLYs I&TI2, I6T21, I16T22, 17711, I7T12s 17721,
17722, 18TL1, IUTL2, T8T2Ls IRT22, I9T11, INTI2, 16722,
71011, TI0L2, 11021, [ivZ2, Tilli, T1u22, T11721, 11122,
11211, I1212, 11221, 11222, 11311, 11322, TL32i, 11322,
11411, T1412, I1a21, (1422, I1%11s 177122, T1524s 11322,
KK

INDICES MY=sZ, H=Z, A=Z, Bel, C=Z, LnZ, KA=Z, L1=7, L2=1, L3=Z,
L4n2, L5=7s L632Zs L7=2, 1022, LY=Z, PnZ, SIs7, AA=1, BR=Z,
CCaZy, AAL=Z, AA2mZ, AA3nZ, AlmZ, A2=7, Aam7, 31=1, B2=1,
R3=7, J» ABL=Z, RB2=Z, RR3=2, LA=2, S'=7, $2=27, S53=l, S54=Z.

VECTORS Oly, 02, 03, Py M Kis K2, K3,

FUNCTIONS N, £PFml, Gnl, GI, 55=1, Gb6=C, 7, 'In=C, 1195, DO=U, DI,
DTs DS=U, DXy DI, DP, DF=U, GU, Pus PY,

EXPR. w0y 20, =0s =0; 20, =us =L, VERTI, nfi, =0, =0r =0y =i,
=0, LOOP, GHUSTs LOOP, GHOST, VV3, Vys, V63, VG4 PP3,
PP4s 6G=3s V=2, TTuy TTLs TT2, TT3.

TERHS OUT 3742 STERMS IH 742
RUNNING TIME (SEC) 91,17 nsen HAX1MUH
TERMS IN DUTPUT 4737
GENERATED TERMS 4959 IHPUT SPACE N34 2000
EQUAL TERHS 217 QUTPUT SPACF 4739 4740
CANCELLATIODNS 5 HP e OF EXPR I 260
RECORDS WRITTEM 4552 IDe REGISTLR 1°3 560
HULTIPLICATINNS 10284 FUHCTe REGe A 750
RUNHING TIHL (SEC) T 93474 usen HAXTI4UM
TERMS IN QUTPUT 4166
GEMERATED TERHS 4959 INPUT 5PACE amy 2000
EQUAL TERHS 756 OUTPUT SPACE 7174 7125
CAMCELLATIONS 37 HRe OF EXPPR, fré 260
RECORDS WRITTEM 4584 IDe REGISTE® 122 570
HULTIPLICATIONS 10334 FUHCT. REG A 754
A ]
RUHNING TIHE (SEC) G5e26 HSED  HAXIMUM
TERHS IN QUTPUT 4151
GENERATED TERHMS 4959 INPUT SPACE Q%4 2006
EQUAL TERMS 77 DUTPUT SPACE 7327 7126
CANCELLATIONS 37 HPe OF UXPRe bh 260
RECURDS WRITTEM 46032 e REGISTE™ 171 500
MULTIPLICATIONS 10384 FUHCTe REGS 5 756
RUMHING TIHE (SEC) 95,55 nsEn MAXINUA
TERMS IN QUTPUT 4151
GENERATED TER{S 4959 IMPUT SPACE %54 20ty
EQUAL TERMS 771 OQUTPUT SPACE RAKP 7125
CANCELLATIONS 37 HRe DF EXPR, A4 260
'RECORDS WRITTEH 46110 I0e REGISTEP 121 500
MULTIPLICATINNS 10584 FUNCTe RLG, b 754
L L ID PDARARRHN(SL+)%q(S2+)
XN 1A¥NLPQ
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L7

L10
L1l
Liz
Ll3

Ll4

L16

Lk -

=PDPA#2HP (S1)#P(52)

*I7T11
+{(PDPHRX2ED (SL,S2)+5%PDP*P (S1)1%P(S2))
*IBTLL
+{PDPED(SL,S2)+2%P(S1)%*P(S2))
*I9TLL
ID PRA¥*:2=Q(S1+)5Q{S2+)
*D1O*D2PO
aPDPREF2EP(SLIHP(52)
*I7TL2
+(PDP*X2AD (S Ly S2)+5¥POP*P (SL)*0(52))
*18T12
+H{PDPED(S51sS2)+24P(5L)*P(S2))
*I9TLa
ID PRDA*F2XQEEL+)*A(S2+)
®N2Q¥D1PA
=PAPARRIAD (KL} RP LS
FITT2Y

H{PDP¥R*2HD(SLy S2V+5XPDPEP (SL)*P(S2))
*18T21
+(POPADISL,32)+2*P(SLI*P(S2))
*19T712

ID PRO**2XN(SL+)*Q(52+)
AD2AEDIPA
wPDPHE2EP(SL)RP(SE)
¥I7T22

H(PDPRRZRD (G, S2)454POPFP(SII*P(S2))
»18T22
+(PDPED(SL,S2)+2%P(SL)¥P(S2))
*TaT22

ID PDO*AIXQ(ST+)*DLO*DLIP
aPNP&x3EP (51)4IT7TLL
+EHEPOPRERRP(SL)FINTLL

AAXPDPRP(SL)*IGTLL

ID PDORHIRN{SL+)*D104D2PY
aPDP¥A3#P(SL)*ITTLE
+HAPDPRE2ZEP(SL)HIATLR
+3FPOPEP(SE)*IQTLL

ID PROREIXO(SL+)*D20*DLIPN
sPDPXRIEP(5L)*LTT2L
+OFPOPRAHP(SL)*IGTRL
+3EPOPAP(SL)IFIOTIE

ID PDOR%I*O(S51+)*xD20¥D2PA
aPOPANYRP(5L)*%ITTEZ
+HEPDPREZHP(SL)XIBT L2
+34PDPRP{51)*IOT22

ID PRDAX*4ADLAXDLPA
=PDPAXAXITTLL
+6*PNPok3*T8TLL
+3FPOPHAKZHIITLY

10 PRAx*4%D2Q*D2PA

SPRPREAXTTTLL

+6%POPEEIRIBT LD

+AXPHPEXRHIQATIR

ID PROxXARD2ARDIPAQ
aPDpRkyxITT2L
+OEPOPEEIRTAT2L

F3XPNPEX2XIQTLL

ID PDARRARDLIRD2PA
=PDPARKG[TTE

KPP EEINIBTRL

FARPDPHA2HTATLL

YLD
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SYMBOLS

1=I, ALFA, DL, D2, D1, [:1PAs D24,

naon, We Wls Zs Ko 11711,

11712 Tons IaT1Ls 12712, 12721, 12722, T3T11, 13712y
1%122: %311:: 14T12s 121%1, £4T22, 15711, 15712, I5T21,
15722, 16T11, Io6Ti2, IsTel, 16T22, 17711, I7TLZ, 17721,
17T22, IBT1l, IuTiz, InT2l, 18T22, I0T1l, 19712, 19722,
7101%, Iinl2, TLO21, Tilp22s Y1111s IM112, T1123, I11122»
11211, 11212 112215 112229 11311, 11312, T1321, 11322,
11411, T1412, 11421, 11422, 11511, T1522, T1523, 11522,
Kie
INDICES MU=Z, MU=Z, A=Z, D=l C=Z, L=Zs KA=Z, L3127, L2=Z, L3=1s
L4=Z, L%=l, LbnZ, L722, LOB=LZs L9=Is RI=7, SI=7, AA=Z, 8Bu8=Z»
CCnZ, AALnZs AA2aZs AA3uZ, Al=Is A2=7, A3nml, 31=1, B2=1s
N3nZ, Jy RRL=Z, Ado=Zy, 4B3=Zs LA=Zy Si1=27, SP2=7, S53=1, Sa=le
VECTORS 01, 02, 032 Py Oy Kls K2, K2e
FUNCTIONS Iy CPFml, 6=, Gl 6501, G6mCo GTs NE=C, HRAG, DDsUs D0
DTs DS=U, DX, DKs DPs DFE=U, GUs Phy P,
EXPR. =0y =0, =0s =Us =0» muy =20y VERTIs =0, =0, a0, =0y =0,
=0, LOOP, GilUSTs LOOPs GHOSTs VV3, VU4, VA3, UGh4s PP3,
PP4, GG=3, V=2, TTis TT1, TT2s TT3
TERHS 0OUT 41%1 ,TERHS IN 051
RUNNIMG TIHE (SEC) 113445 HSEN  HMAXIMUA
TERNS IN AUTPUT 4465
GENERATED TERHS 4043 THPUT SPACE 635 2000
EQUAL TERHS 349 QUTPUT SPACE 4738 L4741
CANCELLATIOHS 29 File (1F LXPPR. 54 260
RECORDS WRITTEH 4467 Ihe REGISTER 109 Su0
MULTIPLICATIONS 10673 FUMCTe REG, 4 750
RUNNING TIHL (SEC) 116He-33 nsEn  SAXIMUN
TERMS IN QUTPUT £2L4
GEMERATED TERHS 4843 LIPUT 5PACE FX3 2900
EQUAL TERMNS 574 HUTPUT SPACE 716 7126
CANCELLATIDNS 55 HRe DF EXPR, 54 260
RECORDS WRITTEN 414 IDe REGISTER 109 5130
MULTIPLICATIONS 10670 FUNCTe REG. 4 750
RUMKING TIHE (SEQ) 117,79 HSED  MAXDMUH
TERMS IH OUTPUT 4152
GENERATED TERMS 4043 INPUT SPACE 655 2000
EQUAL TERMS 623 NUTPUT SPACE =125 7126
CANCELLATIONS 60 HPRe OF EXPR. 54 260
RECORDS WRITTEH 4710 I8e REGISTER 197 900
MULTIPLICATINNS 10678 FUMCTe REG g 750
RUNHIMG TIHE (SEC) 110,08 nsEn  MAXIHUM
TERMS IMN QUTPUT 4152 '
GENERATED TLRMS 843 INPUT SPACE 655 2uho
EQUAL TERMS 623 AUTPUT SPACF 910 7126
CAMCELLATIONS o8 HRe OF EXPR, =4 260
RECURDS WRITTEN 4734 I0e REGISTEP 107 500
HULTIPLICATIONS 10670 FUNCT. REG, Ty 750
L ID QDA*A(S1+)%{S24)#D20*+D1PD

2D{SLy SEIRIBTLL+P(SIINP(S2)*T4T1]
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“ 4,
260
500
T4h1)

MAX UM

2460
TL26
260
A4

75¢

HAXLAUM

2900
7126
260
00
st

Z, Ky 11T11,
13712,
15721,
L7721,
[a27122,

EQUAL TERHY 227 YuTpPuUT SPATE LR
CANCELLATIONS 2 Hp e IF LXPRS 71
RECORDS WRITTEM 4345 100e RLGLSTLD jan
MULTIPLICATINHS 3910 FUNMCT. REG. 1n
RUNNIMG TIMLE (SEC) 45,91 srn
TERMS IN OQUTPUT A740

GENERATED TERMS 4002 INPUT SPACE an9
EQUAL TERHS 260 (QUTPUT SPACE TIPSR
CANCELLATINNS e MR OF LXPR, 73
RECORDS WRITTEN 4372 IDe REGISTER 30
MULTIPLICATIONS 38910 FUNCTe REG, 19
RUNMING TIME (SEC) 47,04 nsen
TERMS IN QUTPUT 3723

GENERATED TERMS 4002 INPUT SPACHL a9
EQUAL TERMS 275 DUIPUT SPACF 32
CANCELLATIONS 4 NPy OF CXPR, r2
RECORDS WRITTEM 4388 I0e REGLSTER 149
MULTIPLICATIONS 8910 FUMCTe RIG., 10

L1 ID  PDA*¥JIXO(SL+) *O(S2+)*D2Q¥D1P1
sP(SL)RP(S2) % (K11 O25+LrPDPATLLAI4PNORN 24T 221)
4+D(S1,S2)*(PDPHILQ21+PUPA2HTI121)

L3 ID PDO*XI®Q(SL+)%Q(S2+)*D2A*P2p)
aP(SLYRP(S2)X(2HTI102245%PDPETI1224PN 4 %20]11222)
+D(SI,S2)X(PRPRILUZ24PNPIX2IXTTIIRD)

L 5 ID QDA*Q(SL+)*Q(S2+)%Q(S3+)*02N%NE PO
aP{SLIKRP(G2)*P(S3)*[5TLL

+{P{SLY¥D(S2,S53)4+P(S2I%D(31, S+ LSNVED(S2551))
*I1AT11

L7 ID QDQRQA(SL+)HQA(S24)#Q(33+)%N20+N219

aP (SLIKP(S52)%P(S3)*[5T12
F{P(SLIXD(S2aS3)+P(S2IN(S1,SN)+P(SM)*D(S52,51))
*16T12

L @ I ODQ*PDAAQ(SL+)*Q(S24)¥N2q%N1NA
aD(Si,S2)*POPXRIGTIL
+P(SLYRP(S2)%(PDPEISTILI+E*IATLL)

L1l ID  QDA*PDQAXN(SL+)*0(S2+)x=D2A*0D2P ()
al(S1,S2)%PDPRI6TIR
FPASLIAP(S2)R(PDPALISTLL+ 2 IATIR)

Li3 ID QDQ*PDQ**2%Q(SL1+)*DLALLLPN
mP (SLYR(POPRARR2KXIATILI+I4PDIPAIOTL)

Li5 IN QDA*PDQAF2XQ(SL4)kD2axN2P0
aP (S1)X(PDPRA2KIGTIR4IFPDPATAT 2)

Li7 ID  aADO*PDA**3+D2Q*D1PN
apOPkxIRISTILAI#POPXKRIHIOLTLL

L18 D QDA*PDAXkIAD2AKN 2PN
aPDPHEIHIBTI243%POP*A24T6T12

RYEP
SYMDOLS Ials, ALFAy D1, D2, D2, DLPQAs D20y NDAPA, My M1,
I11T12, 11722, 12T1l, I2T12, 12721, IDTR2, J2T1),
T3T22y 14T1l, I4T12» 14Tl J14T22, TIGT11, I5T12,
I5T22, 16T11l, I6T12, IOT21l, I6GTR2, I7TLL, 17712,
I7T22s 10T1ly IBTL2, IBTR21, IRT22, IRTLL, I7T12,
ILnz22, T1L12, TA20,
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TERHS IN 0UTPUT 4053

GENERATED TLRMS 4503 INPUT SPACH: 420 2000

EQUAL TERHS 41U OUTPUT SPACH 77 7126

CANCELLATIQHS 3L HRe QOF EXPRS a8 2679

RECORDS WRITTEN 4843 IDe REGISTER 43 500

HULTIPLICATIONS aT¢e FUMCTe REG. 4 750
L1 ID O(Si+)%Q{S&+)*A(53+)%DLN¥DLIPY

aP (S1)*P(S2)*P(53)=15TL1
F(P(SLIAD(S2sS3)+P(S2)ED(S L S3) 4P (S3)KN(S5isS2)I¥IATLL
L 3 ID apaxppaxDlaxplpa :
AP (S3)AD(SIyS2)R(PLSLIAP(52)E2(3y+1RT1Y
H(PISL)*D{S2,53)+P(S2)N(51sS7) +p(SaAYEN(SL,S2))*16T11)
L 6 ID ONQ*O(S1+)*DIAXDIPQ
=D(S2,83)%(P(SLI*P(S2)*P(S3)I*IATL)
H{PUSLIED(S2,53)4P(S2)4D{S1o S 4D (59 ¥N(S 1520 1%I8TI L)
L 9 ID Q(SI4)*0(S2+)*Q(S3+)*DLa4D?P0
mP(SLYEP(S2)%P(S3)*15T12
F{P(SLIXDUS2,SAI+P(S2)*N(S531sS3)+P () «N(SLyS2))*14TL2
L1l IN QESL+)*Q(S52+)*Q(S3+)*D20¥DLPO
mP{SL)AP(S2)YRP(SI)*IGT2L .
H(PISLYRD(S2,S3)4PU{S21ED(SL,S3)ep(S2)#N(51,52))¥16T21
Li3 ID O(SL+)xQ(S2+)*¥0(S3+)#D20&N2"H
aP(SL)*P{S2)%P(S3)*I5T22
FP(SL)«D(S2s53)+P(S2)HD(S1, SN+ (S5AYXN(31052))*I6T22

L5 ID PDQ*QA(S1+)*0(S52+)*DLA*DIPQ
nPOPAP (SL)HP(S2)4T5TLL
' +(2EP(SL)*P(SZI+PDP*D(SL,S2)I*THTLL
L17 ID PDA*N(SL+)*Q(S52+)*D1Q*D2PQ
ePOREP{5L)*P(S2)%]15TL2
+(2%P(SLIEP(S2)+PLPEN(5L,52)I*TATL2
L19 ID PRA*Q{SL+) %O (524)*D20%DIPQ
=PDPEP(SL)AP(S52)*I6T21
+{2HP(SLIEP(S2)4PRPED(S1,S2) )+ TATRY
L2l ID PROXO(S1+)*0(S2+)*D2a*D2PQ
=PRPEP (S1YAP(S2)%]15T22
+(2XP(S2)XP(S2)I+PDPH*D(SL,52) ) XT6T22
*YEP

SYMBOLS T=I, ALFA, DL, D2, NN, DIPD, D20, D270, W, U1, Z, Ky I1TLL,

11T12, 12T22s 12722, I2Til, 12T21, 12T22s 7AT11, 13T1lZ,
13722, I4TLlY, I4TL2, T4T21, I4TR22» 15711, 13712, 15721,
15T22s I16TLls IOTL2, I6To:, IBT22, T7T11, I7T12, 17721y
17122, IBTLL, ISTL2, 18Til, 18T22, I9T1Ll, I0TL2, I9T22,
11011, 11012, 11022, 11022, ILZii, 13112, 71121, 11122y
11211, 11212, I1221, (1222, 11311, 11312, 11321, 11322,
11411, 12412, 11423, 131422, 115131, I1512, 11521, 11522,
KKe

INDICES NU=Z, MU=Z, A=Z, %uZ, €aZ, L=ls KAaZs L1x7, L72=Z, L3=Is
L4=Z, L5=Zy LOnZ, LTmZ, Lf=Is LGaZs PIn7s SI=7, AAw=Z, 38%Z,
CC=Z, AAL=Zs AA2=Z, AA3=Z, Alal, A2=7, Ad=Z, NlaZ, B2=I>
B3aZ, J, ODl=Z, AR2=Y, BDA=Z, LA=Zy Si=Ts S2=7, S3x7, S%=ls

VECTORS . 01, 92, Q3 Ps Qs Kly K2, K3e

FUNCTIONS D, EPF=1, G=I, GI, 65=1, Gob=Cs 6T, DG=Cs VM5, DD=U, OB,
NTy NS=Up DXy DKy DPs DF=l, Gy POy Ple

EXPR =0y =0y =0s =m0y n0y 20, w0, YERT3, =0y =Dy =0, =0, =0,
20y LOOPs GHOST, LO%P, GUISTs VV3s VY4 VG3s VG4y PPIy
PP4s 6G=3s V=2, TTOs TTl, TT2s V73,
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TERMS OUT 4063 »TERMS TH. 4063 N
RUNNIMNG TIHE (SEC) 153,92 'UsEn  HAXIHUN /é3@7
TERMS IN OQUTPUT 64924
GEMERATED TERNS 5143 IHPYT SPACE 634 2000
EQUAL TERHS 015 OUTPUT SPACE £729 4740
CANCELLATIONS 4 HF o OF £XPRe 56 260
RECORDS WRITTEN 6396 ID, REGISTE?D 107 5.0
MULTIPLICATIONS 12062 FUNCTe RLG. s 756
RUNNING TIHE (SER) 1624 20 ST HAX IHUM
TERMS IN QUTPUT 4359
GEMERATED TLRHMS 5143 IHPUT SPACE 634 20060
EQUAL TERMS 755 DUTPUT SPACF 7124 7126
CANCELLATIONS 39 NPe OF LXPR. 5 250
RECORDS WRITTEM 4929 INe REGISTER 117 500
MULTIPLICATIANS 12062 FUNCTe R1Go. = 750
RUNNIMG TIHE (SEC) 164,24 HSEN  HAXIMUM
TERMS IN QUTPUT 4234
GENERATED TURHS 5143 INPUT SPACE 634 UL
EQUAL TERHMS 877 MUTPUT SPACE 124 7126
CANCELLATIONS 32 HRe OF EXPR, 54 260
RECORDS HRITTEN 4946 Ile REGISTEP 107 560
MULTIPLICATINNS 12062 FUNCT, REG, 5 750
RUNNING TIHE (SEC) 164443 HSEN  MAXIHUM
TERMS IN QUTPUT 4211
GENERATED TERMS 5143 IHPUT SPACE 814 2300
EQUAL TERHS 394 JUTPUT $PACE 457 1126
CANCELLATIONS 30 HRo NF EXPR, 56 269
RECORDS WRITTEN 4952 Ite REGISTER 107 500
MULTIPLICATIONS 12962 FUNCT. REG, 5 750
L2 ID PDARE2EA(SL+)%D104N1PN
sPDPEE2HP(S1)*I5TLL
+32PDPRP(S L) HILT LD
L2 ID PNOAR2®N(S1+)*D1a¥D2PQ
APPPAEERAD (SL)HISTLR
+AXPDPRP(SLIHI6TLE
L3 ID PNA#kzx)(S1+)4D20#D1PA
S mPDPARk2EP (S1)*I5T21
AARPDPAP(S1) *IHT2L
L 4 ID PRQ**2%Q(SL+)%D20*DN2PY
aPDPxE2P (SL)RISTER
+3*PDPRP{SL)¥I6T22
LS ID PDARX3%DIAADLIPQ
=PDPEXIN[5TLY
+3%POPHEIRIOTLL
L5 IN PDQ#*E3ADLOXN2PQ
mPDPAE IHIHTL2
+3HPDPARRKIHT LY
L7 ID PDQ*3%027#D1PQ
=POPRRIRTST2L
+2HPPREX2XIHT2L
L a ID PRQEX3IRN20XD2PQ
mPDPREIXIST22
FTRPDPRARHTHTRR
L9 S IR QDQQ (SL+)*AN2QxN; PA=P (S1)*T2TH L
®YEP
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*YEP
SYMBOLS Inl, ALFA, D1, D2, DLV D1PQy D2G, D220, W, W1, Z, K, 11711,
11712, I2T22s IZ2TLL» I2T1» I12T2L, 12727, I2T1Y, I3T12»
13T22, 14TLl, IATi2s 14731, I4T22, IATL1L, TST12, 15T2i»
16T22, T6T1lly IOTL2, I&T21, I6T22, I7T1L, I7T12, 17721,
17722, 18711, IQT12, INT2Y, I8T22, INT1I1, IT12, 19722,
11021, I1012, 11021, 12022, T1111, 11122, I1221, 11122»
11211, 11212, 11221, 11222, 11311, 111172, 71321, 1i32¢»
Y1411y 116412, 1L421, 11422, 1LYk, 12312, T1521, I1522,
KKe
INDICES MiymZ, MlimZ2y AmZ, Dmly, Cnl, Lo, KA=7, 127, L2272, L3=Z,
LanZy L5el?s L6al, L?aZ, |82, L9922y PIn?, STa7, AA=2, NR=2,
CCnZy AAI=ls AACmZy AAN3wZ, Alnly, AP=7, A%m7, §1x7, H2=2,
R3=Z, Jy ABL=Z, BR2aZ, BR3I=7, LA=Z, Sta7, 5227, S3=1, S4=7.
VECTOKS Qly A2y 03, Py Ny Kls K2, K3,
FUNCTIONS Dy CPE=I, Gols G, G5=1, Go=Cs 67, UGsC, URG, DO=Us DB
NT, DS=U, DX, DK» DPy DF=U, GlUs Py M1,
EXPR. =0y =0y =Ny =05 =0s o=l1s =)y VYERTZ, 20s 20, =0, =), =3,
a(ls LDOPs GIMISTs LOOPs GHOST, VY3, YV4, VAR, YG4y, PP3,
PPhs GG=3y V=2» TTidy TTL, TTZs TT3.
TERMS QUT 4211 STERHS IH 4211
RUNNING TINE (SEC) 178444 HSER - MAXIMUM
TERMS IM OQUTPUT 4221
GEMERATED TERHMS ha 72 IPUT SPACE 441 2000
EQUAL TERHS 231 QUTPUT SPACE 4739 4744
CANCELLATIONS 20 NPe NF EXPR %] 260
RECORDS WRITTEM 5005 IDe REGISTER 74 500
MULTIPLICATIONS 9562 FUHCT. REfG, 3 7590
RUNNING TIME (SEC) 181443 1s=p A XIHUM
TERMS IN OQUTPUT 4062
GEMERATED TERHS 4472 INPUT SPACE 667 2900
EQUAL TERMS a7 OUTPUT SPACH 7126 7126
CANCELLATIONS 32 NPe OF EXPR 43 260
RECORDS WRITTEH 534 IDe REGISTER 74 5u0
MULTIPLICATIONS 9562 FUNCT. REG - 2 750
RUNNING TIME (5CC) 183454 HSED  HAXIMUM
TERMS IN QUTPUT 3960
GENERATED TERMS 4L T2 IMPUT SPACE 443 2000
EQUAL TERMS 476 UTPUT SPACE H279 7126
CANCELLATIONS 36 HRe 0 EXPRe 412 260
RECORDS WRITTEN 551 Ihe NEGISTEP TH 500
MULTIPLICATINOMS A56¢ FUNCT, REG, 2 750
L1 ID apArQ(S1+)%D2AFN2PAap (S 4I2TI2
L2 ID QDA*PDOAXD2QA*DAPA=POPAI2TLL
L3 ID QDARPIAN2AXDEPA=PPPRIZTL2
L 4 IND A{Sl+)x0{32+)*DLa¥h1pQ
oD (SL,S2)RIATLLH+P(S2)*P(52)*T4TILL
L5 ID» ADISD, ANQRDLIA0DLPA
D (SLyS2)VR(DCSLs SCYHLITLLHP(SL)APLSP)®T4T L)
7T ID QESL+YA(S2+)*DLarD2pn

aD{S1,S2)%I3TINHP(SIIKP(S52)*T4TI2

18/

CENTRO DI

CALCOLO DELL’ UNIVERSITA DI

TRIESTE




L g LD O(S1+ ) s2+)¥DINCDLIPY
=D(51,52)%13Ta24P(SL)*p(52)*T4T2]
L9 ID 0(SL+)EA(S2+)ED2A2D 2PN /5-2/
mD{SLaS2)HIIT22+P(S1)4P(S2)*T4T22
L1 ID PRORN(SL+)ANLO*DI PN
aP(SL)*ISTLI4PDPHP(SL)*1AT 4L
Lie N PRNFQ(SL+)RDIN*D2PN
aP (S4)*IATI2+PDPEP(S1)»14TI2
*YLP )
SYMBOLS I=I, ALFAs D1s D2, DL DIPD, D2 N2P0, My Wly Z» K, I1T1l,
T1T12s I1T22, I2T11, I2TL2, I2T21ls 12722, 1371, 13712,
13722y I4T1L, I4T22, I4TZ21s 164T22s 15711, I5T22, 15721,
15122y I6TL1L, I6TL2, I6T2L, 16T22» 17711, 17712, L7721,
17T22» IBT1L, IBTL2, IBTR1l, I8T22, 10T11l, 72712, 10722,
T101), TLOLZ, I102Lls 11022, 11Lll, 11222, 11121, 11122,
11211y Y1212, I122%, Il222, 11311, 11312, 11321, 11322,
11411, 116412, 11421, 116422, 11511, I1512, 11521, I1522,
KKe
INDICES MU=Z, HlU=Z, A=ls D=, C=2, Ln7, KA=Z, L3=27, L2=1, L3=2Z,
L4uZs L3eZs LO=Zy LT=Zy LBaZ, L9=Ily RIn7, SI=7, AA=l, BR=Z,
CCmZy AAL=Zs AA2=Z, AAd=Z, AlwZ, A2=7, A3m=7, 11wl, B2=7,
B3=aZs, J» BRLaZy BR2=Z, AB3=Z, LA=Zy S1=7, 57=7, 53=ls S4=l.
VECTORS 01, 92, 03, Py A Kir K2s K3.
FUNCTIONS Dy EPF=Is 6Gsl, GI, GS=l, H6=C, 67, UR=C, 1IRG, DD=, DR,
DT, DS=ll, DX, DKy, DP, DF=U, Gll, PG, P1,
EXPR. =0y, =0, ’O) =0y udy =0y =0y VYLERTIy =Cy ey =0 a(ly =0,
=0, LOOP, GHOST, LODP, GHOST» VV3s VV4, VR3, YG4, PPI,
PP4s G233y V=2, TTHy TT1» TT2, TT3.
TERKS QUT 3960 »TCRHS IH 3960
RUNHING TIME (SEC) 20230 nsen MAXTHUY
TERMS IN QUTPUT 4345
GEMERATED TERMS 4465 INPUT SPACE 405 2000
EQUAL TERMS 115 guUTPUT SPACE 6741 4740
CANCELLATINNS 5 Hite NF EXPR. 45 250
RECORDS WRITTEHN 5107 IDe REGISTER a9 500
MULTIPLICATIDHS 100062 FUHCTs REG 4 750
RUNNING TIME (SEC) v o5 69 1HSED HA XL HUM
TERNS IN QUTPUT 3985
GENERATED TERMS h4bb INPUT SPACL 435 24900
EQUAL TERMS 451 QUTPUT SPACF 7125 7126
CANCELLATIONS 20 HRe OF EXPRo 45 260
RECORDS WRITTEH 5134 IDe RLHISTER an 500
MULTIPLICATIOHNS 10062 FUNCTe REG, 4 750
RUHNING TIAC (SEC) 20779 HsEND MAXIHUM
TERMS IN nUTPUT 3868
GENERATED TLRMS 4465 IRPUT SPACE 495 2000
EQUAL TERHS 550 AUTPUT SPACE chi® 106
CANCELLATIONS 39 NP. OF EXPR. "5 260
RECORDS HRITTEN 5150 10, REGISTE® 39 500
MULTIPLICATINNS 106062 FUMCT. REG, 4 750
L1 ID PDARQ(SI4)*D20*DLPN
aP(SL)YRISTLC+PNPAP(SL)YIAT2)
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aP (SL)RIJTLL+PDPHP(SL)*IAT2Y

L2 ID PPAEA(SLI+)#*D2D2PA
=P{SA)RIATAR+PIPAP(SL)*T14T22
L3 ID PDAAHRRD LD LPA
APDPRIBTLL4PDPRE2A T4TLL
L4 ID PRARERENY QD200
=PDPRIITLR+PDIA2FI4TL
L5 ID PNt 2N QAD1PA
aPNPHI3TL24PNPR*224T14T21
Lo ID PDOMA2AD20%D2PQ
aPPPAI3T224PDPr*2*[4T22
L7 IN ODARNZA*DIPARTITL]
L 8 ID  ADAED2XDAPA=TLITL2
L9 ID O(SL+)ADLARNLPA=P(SI)*I2TAY
Lig D O(SL+)RDLNEDZPA=P(SLIHIRTL?
L1l I0 Q{S14)%020*D1IPA=P(S1)*12T21
L12 ID Q(S1+)%D2NXD2PN=P(S1)*12T22
L13 ID PRODIO%DIPA
=POPAIATLY
L14 1D PDOXDLIAAD2PA
nPDO*I 2T
Li5 ID PDOXD2AXDIPD
aPOP%I2T21
Li6 10 PRARD2ORN2PY
aPDPXIZT22
L17 1D DIN*DLIPA=IATLL
Lig ID DIO=D2PA=ILTE?
Li9 ID P2AXDIPA=IATL
L20 ID D2Q*D2pa=IiT22
RY [P
SYMBOLS T=I, ALFA, DY, D2, D10, D1PQ, D20, D20, N, YW1, I, Ky T1TLL,
11T12s 11T22, I2TlLl, I2TL2, I2T2Ls T2TR2, 17711, 13712,
13722, I14Tils I4TL, L4T21, Y4T22, T5T11, I5T12, 15721,
15722, 16T1l, I16TLR2, [6T21, 16T22, 17711, 17712, I7T21,
17722, 10T11, IA3TL2, I8T21, IaT22, 1QTLl, ToT12, 19722,
71031, T1012, 22023, IL0O22, IL1Lls T1112, 11321 11122,
T121%, 11212, I122%4s 11222, 113L1s 11317, 11321, 11322,
11411, 11412, 11422, 11422, 1253is 11512, T1521, I1522,
KK o
INDICES “YMU=Z, WHU=2, A=ly BnZ, C=Zy LnZ, KA=Z, Ll=7, 1.2=Zs L3=1,
oL4m7, LSal, LbmZ, L787, L3sZy LG=ly RO=7, SI=7, AA=L, BR=Z,
CC=Zy AALaZ, AA2nZ, AA3=Z, Al=l, A?=7, A3w7, 31=ls B2=1,
R3=2Z, J» ABL=Z, DN2als RE3=Zs LAxZ, SlaZ, S2=7, S3=I» S4=7.
VECTORS a1y Q2 93, Py N Kis K2, K3.
FUNCTIONS Ds EPF=l, GmI, GI, 65sI, §6aC, G7, UR=C, tna, DD=Us DB
DTy DS=U, DXy DKs DP, DF=sU, GUy Pos P,
EXPRa =0, =0, 20, =Us =0, =0y =G, VERT3, =0+ =0, =0y =Jr =s
=0, LOGPs GUHOSTs LOOP, GHOSTs VV3, VV4, Va3, VGA» P73s
PP&s GG=3» Vels TTily TTLly TT2, TT3e
TERNS OUT 3868 ,TERMS IH 1348
RUNNIMG TIHE (SEC) 229.08 ngen  MAXIMUM
TERMS IN OUTPUT 3230
GEMERATED TLCRMS 41?7 INPUT SPACH 545 2000
229 NUTPUT SPACE 4741 4740

EQUAL TERMS

25
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CANCELLAT LM
RECORDS WRITTEMN
MULTIPLICATINNS

RUNHIHG TIME (SEC)
TERMS IN QuUTPUT
GENERATED TERMS
EQUAL TERHNS
CANCELLATIONS
RECORDS WRITTEN
MULTIPLICATIONS

RUNNIMG TIHE (SEC)
TERMS -IN OUTPUT
GENERATED TERMS
EQUAL TERMS
CANCELLATIONS
RECORDS WRITTEN
MULTIPLICATIONS

[kt ol ek 0 o 5tk ol ol ok oll ool ol ol ol ol ol ol a8 ) Sl nd ad nl el ol el o = sl ae
e e o e e e e e e e e el N N N e Sl ol oY ST Y S S Y R S SN A P i O S A T PO SN

o =

D
AL
AL
AL

AL
AL
AL
AL

AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
Al
Al

+ AL
. AL

AL
AL
AL
Al

AL
AL
AL
AL

AL

10 Mite HUF EXPRe NG £60

5297 IDe REGISTER 137 500
2434 FUMCTe REG, 3 750
232,10 HSFD MAXINUN
3649
6377 IHPUT SPACE =45 2900
408 OQUTPUT SPACE ' 7126 7126
20 MR UF 5XPR, 54 260
hala INDe REGISTER 137 Sul
@434 FUHCTe RIG 3 75¢
233439 usen MAX IHUN
3565
4077 INPUT SPACE 545 2900
486 (UTPUT SPACE 3573 1126
26 MR« OF UXPRe 54 26¢
5234 Ite REGISTEP 137 300
9434 FUNCT. REG, 3 750

T1T11mb4RY* R 2% PDPA® 2l kP DNRE2

I1T 228204 POPKY k4343 24PDP¥VH LO2EPDO*I K42 404 PDP

TLT22R324 (4 #2m1 ) # (ZHYHER=0KU40)
I2T11m32 YA €24 PDP¥# 2 Gk PDPHXD

I2T12mm6A%RPDPAYH¥ 3+ LOFPDPHU+ G PDPYUS+ 2] HEPNP
T2T2Lmef 4 PDPRY % 34128 % PDPHY 4241 HFPDNP 123 24 DDP

I2T22m) 6% (2R HEE 2049 ) & ( 4k YkkD2m=])
I3TLLamph|*PNP Rk J=msk POPE®]
I3TL2e1OHPDIXK2H Ykt ek POP X4
I3T22==32%PDPY W43 +04¥PDPHUXX24R*PDP XY~ 6XPDP
THTLLaLbRYkAQXODP *# 2+ ENEPOPR* D
THT12m=3 2% PDPRY %I+ BRPOPHY

14T21am3 2% POPR #3464 PNPHUFAILOFPNORY=164PDP
T4T228 (Whk2mah 43 ) % (OARYK*2=140)
IGTLLaQAPDPIk 2w yd %041 2R PO P44 L+ 44 PDPY 2T
I5TI2a=LOXPDPHWR¥ 3 245 POP KUY RK 2R AP NP K Y
IST2Lme o XPDPHYXA D4 ZHRPOP R EE2LTAKPNP K Y
IGT20=3 2% 5% 4m Qb d WA kY H5 24 2 (%)
I6T1lmmgk PP An3a2kPNP**3

TO6T L2k POPit 24r* 244X PDPF 424
TOTELm0RPDPRE2 kU k2= H*PDP YA R Y= Q FPOP Rk 2
I6T22==106%PDPHY¥#3+I2¥POPKYX+2 46 %PNP kS =2%POP
I7TLL=4kPDPRRREU . 24120 PDP*EPH 1+ A*PNPE# D
I7TIZ = (WAH243% W42 )% (=BEPDPRU~4#P NP )

I7T2L= (=4%POPAH4ORPOP )& (2HUF%D $34U4 1)

I7T22m G (k% 2m 24 =3 )+ (24 Y** 241 )
I8TLLmwm2APDPck 3 fm 2k PRPH#3

IRTLR =P Pk 4 k¥ 246K PDPH,E2¥Y 424 POP* & 2
IOT2L=PDPakdk (LAY ** 2m 2k Y= 2)
I8T22==BHPDPHRY I+ L 2APNPEY*H 2+ REPNNFH
I9T11=PDpiks

INTL2ewpPDPpradn2nd—pPDPr*;

19T22= 4HPODPKAZEY AR 2Rk PP PAAD =P AOOP R D
I1011=pDpr%x5/2

J1012awpPDPprkgyk (U+1)

11021 n=PDpriksyky

I1022%=PDpkk3de (Yml } R {2% Y4 1)
I1211==PDphkad (W+1)

1112 2¥PDPAEIH (Y1) ¥AZ

11122 =2%PDpang® (\rxZ-y=~1)
I1222=2%PDPAR2A (2F W+ 1) F (=WE¥24+ 2 4T)
T12L1=l#Pperd s (M+ L)% (442

/69

IL212a~4%pDpihal& (41 )452% (N+2)
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SYMBOLS I=1,

AL T1212a=f%PDPxxDd (Y41 )4%2¥ (WD)

AL T122%=ikDDPhke2h (U1 ) k(2423 U=Yd*D)

AL TI222=4%DpNP%(2 *q+l)*(w+l)q(q*~ﬂ_qu—?3
AL I1311-PDPxA/4

AL 113 28=PDPx4S=(2a+3) /4

AL T1321=PDparik{l—-z4Y) /4

AL J1322aPDPakgx{ by ¥ admlyep ) /2

AL J14LL=wPDPRxS5%(Y+1)/2

AL T1412=PDPdokgh(2hykd2eFidlys3) /2

AL 12421 =PDPAR4%( 2k kA Dudkijmd) /2

AL 11422=PD0Mkdk(md®iphd Jaddid k24 TR+ 3)

AL TL5L1aPOPwidic (L% o4 3x4+ )

AL T15120PDPad3 (W k2 435442 )k (27 U4+3)

AL I1522=POP iRk (= yhae 34wy w24 14 Y+60)
AL TLH22aPNPRs2A (4h1F dhgmil % 433y Rkt 2= 4 ¥ H=12)
ID Z=2%y

HPRIHNT LANP, GHAST

ANCXT

ALFAr DLls D2, D10, Pinq Nz, Nonn, Yy Uls Z» Ke 1iTIis
d

TiT12, I1T22s 12T1ll, 12712, 12721, I7T22, 1271l, 13712,

13722

2y 14Tlly 147.2, I%T&L; [4T22, 15T, T8T1Z» 15721,

15722, I6TLL, 16TL2, I6T21, 16T22, 17711, 77712, 17721,
I7T22, 18T11, IOBT12, IBT2Y, 1I8T22, I0T1}, I7T12» 19T 22,

7102

1, 11012, 11021, Il022, I1llll,s T1112, 11121, 11122,

11211, Ii 2,h 11225, 11222, 1313311 I7312, T1222» 11}5;,
11411, I1412, I1421, 11422, 115ii, 11312, 71524y L1322,

KK

INDICES MU=Z, HU=Z, Aaly D=1y Caly Laul, KA=7, Lix7, L2=Lr L3=7»
L4mZ, LBm7y LbnZy L7271, L8=7, L5=2, RYa7, SI=l» AA=1s BB=1Z,
CC:Z’ t\.‘\l”l} AA?_=Z; HAAAnT » Alnl, A2=7, Adm7, "1‘7! A2=7,

R3m7, J, BDBL=Zs DBC=Zy BR3=l, Lh=Z, $1a7, 52=7» 53=1, Sh=1,
VECTORS 01y, Q2, 02, Py A Kl» K2, K3,
FUNCTIONS D, EPFal, G=Is GI» G5=I, G6=C, G7, 1IG=C, 113G, DP=Us 00s
DTy, DS=U, DXs D[Ks DPr DF=Us GU, PCs Pl
EXPR o =0, =0, =G, =Qs nly =, e84, VRT3, =0, =0, 20, =Gy =0,
=0, LOOP, GHASTs LWGPs GHUST, YW3, VW4, VG2, VG4s PP3,
PP4s GGad, Ys2y TTO, TTL1, TT2, TT3.
RUNNING TIME:(SEC) 263,31 nszn MAXTAUH
TERMS IN QUTRUT 506 2500
GENERATED TERHS 5192 IMPUT SPACK 1138 enc
EQUAL TERMS 243 DUTPUT SPACE 3891 1740
CAMCELLATIONS 443 MRe OF TXPRa 137 20;
RECORDS WRITTEMN 242 1D, REGLISTER 117 523
MULTIPLICATIONS 33126 FUHCT. REG, 2 751
TERMS DUT 3565 ,TERNS Il A36%
RUNNING TIME (SEC) 272411 gen  MAXIMUM
TERMS IN UUTPUT 610 2000
GENERATED TERMS 10626 INPUT SPACF 115n 20600
EQUAL TERMS 945y AUTPUT SPACE 520 azau
CANCELLATLUUS 552 HRy NF LXPRs 137 260
RECORDS WRITTEN 5242 1he REGISTER 17 ;;;
MULTIPLICATIONS H9LBH FUMCTe REGS 3 LY

H R
Z 6P1=LIUP
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SYMBOLS

INDICES

VECTORS
FUNCTIONS

EXPRe

—r
[aUR S o8]

Z GHYL=GHOST
ID Dlal+AlFa
AL D2=2+ALFA
AL Hl=Y--d
*HEXT

I=I, ALFA, D1y D2, DIN, BLIPQy D20 D270y u, yy1, 7, Ks ILT1ls
11T12, I1lT22» i2711, I2T12, 12721, 12722, 1atii, L3T12,
13T22, 14T1l» 14722, I4T23s 14TE2, IST11, ya7y12, I5T21,
15722, I6T1Ls I6T.2, 16Tzis IGTEZ, I7TLL, to712, 17721,
17722, I8T11l, IBTL2, 18T2Li, IBT22, I°T11, Jo112, 19722,
11011, 11012, Il021, 11022, I1lll, 11112, 19421, Il122,
11211, 11212, Il221, Il222, 1131L, IX%02, 11321, 11222,
11411, 11412, 114721, 11422, 11511, 115122, 11821, 11522,

KK o

NUsZ, HU=Z, A=Z, D=2, C=Z, L=Zy KA=Z, L)=7, 1 2s7, L3sl,
LamZ; LS5=Zy Lébn2, L7=7, L8=2Zy L9=2y R1=27, §y1a7, AA=Z, BB=1,
CCaZy, AAL=Zy AA2=Z, AABaZs AlmIy A2=27. A3a7, ni1=7, 8221,
B3Im?s, Js BRLl=l, 0OR2=Z, AR3el, LA=Zs Sim7, P2, 53=1, S4w=l,

0L, 02, O3, Py Q, Kiy K2s K3.

Dy FPF=I, G=ly GI, GBH=l, G6=C, 67, HG=Cs yng, pra=u, DY,
DT, DS=Us DX, DK, DPs DF=U, GU, Pis P1,

a0y =0, =0, =0, =0, nlly =0y VERT3y =0, a0, a0, ag, =i,
a3y LODPs GHOUST, LOOP, GHOST, VY3, V¥4, vaa, vg4, PP3,
PPhs GG=3s V=2, TTy, TT1. TT2» TT3.

RUNNING TIHE (SCC) T 280499 nsrn HAXIMUN
TERMS IN QUTPUT 214 -

GENERATED TERHMS 4400 IHPUT SPACE
EQUAL TERMS
CANCELLATIONS
RECORDS WRITTEH 3255 IRe REGISTER
MULTIPLICATIONS 20139 FUNCT. REG. 1

SYMBOLS

INDICES

VECTORS
FUNCTIONS

EXPR.,

GR1l =

347 2000

4055 NUTPUT 3SPACE 1253 4740
12 HPe OF EXPRe 15 260
7 500

. 9 758

I=I, ALFA» D1, D2, D19, D1PQs D2Qr 2P0, W, Y1, 7, K» ILTLLs
11T12, IXT22, I2T11, 12712, 12T23» IQT22, 13T11l, I3TL12s
I3T22s T4T1l, I14T12, I4T21» 14T22s T5T11, 15712, I5T21,
15722, I6T11l, 16T12, 16T21, 16T22, T7T11, 17712, 17721,
17722, 16T1l, I0T12s I8T21, IBTR22, IOT1), TOT12, 19722,
I1031y T1012s 11021, 11022y IX111, IZX22, I1121, I1122s
11211, 11212, I1221, ll222, 11311, I1312, 711321, 11322,
11421, 11412, 11421, 11422, 11511, I1512, 11521, 11522,

KK

MU=Z, MU=Z, A=nZ, Bs2, C=Z, L=Zs KA=Z, L1=7, L2=2, L3=Z,
LanZ, L8uZ, LOuZy, LT7aly LB=Zs L9uZy RNa7, STnT, AA=7, BB=7,
CCnZ, AAL=Zy AA2=2y, AA3=Zy Al=Zy A2aZ7s A3a7, Ali=Z, DB2=Z,
B3=2, J, BBL=2Z, NB2=Z, BB3=Z, LA=Z, Sl=aZ, S2=7, S3=1, S4=7,

01, N2, O3, P s Kis K2» K3

Ny EPFal, Gml, Gls GH=I, G6=Cs G7s» UG=C, 1AG, DD=U, DN,
DTs DS=lUs DX, DKy DPs DF=lf, GUs PO, P,

50y =0, =0y =0, =20y =0, =3y VERTI, =0, a0, =0, =1, =,
ety LOOPs GiIIST, LOOP» GHOSTs VV3, YV4, Y63, YG4, PP,
PPay GG=3, Va2, TTity TTL, TTZe TT3

/BE
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B Z24MSLFEARYIEONDRAD e 0 g WAL FANMES 2 ON B a? e AT NAL T AN 3PP 4 1400 HALFAAWRRLEXONDEERI o 1124 ,XALFA

FREEDEPODET L 4+ TN FALRLFHTER D OR e AL R LTANOINDNAT 4 DS RALFATRIRWEDDDIR2 4 K4 F A FARE O YLE2HDOIDARD
= QO mALFAFKIFUm g N DEm b LN e RALTARR L [REQXUNDEND e 04 FALFAFRIHYFASEPOPRKL 4 12RHALFAEXD YT SHDND K42

- QO RALFAFFEDDD R GO W EPODEN] e [0 AR EOINIXED o DU KYEITUPDPRED + 364, KUERLEPDNORKD o A04  VURRSEPDPFNQ

+ 136 FUERGEPLDONED )

+ PLAAL)=P(A0)%7 (72,00, -
¥ (= BIJKALFARMEDDPEAS 4 26 RALFARUSHQ=PORERA] + 280 FALEARWRRZEPDPEYT = 464 HALFAFWK*4¥PNP*%3 4 230, *ALFA
FURESHPDIRAN m $6  RALFAMUREGEIDDRNT & 24 BALFAROONKEY o 22 S ALFASXZEEPDPHAS = 32, K ALFAR& kUL *2%ODD4*3

+ 324 FALFASREUHREARDIAPERT — 370 ®ALFARRZ w44 POADRFD 4+ 1 7L, #ALFARA2EWERSEPDPHFRT = 3D  #ALCANK2 kYK QHPOPRA]

~
£
=2
3

+ A2 ¢FALFARR2EDNDHNT wa i) HEY b B ANFRAPNIDRRT m Q EUERIHPOPNND w TH EUARLHAPDPERT 4 QL RUIEAEEDONDEE]

m B2 EYEROFPOPEE] 4 P oRTDPEEY )

+ PLAAL)ZDLA2ADL)*D(BDL)

* (= LiGoFALFARUAPDPH®S = T2 AALFA*HTT2RPDPE®3 + 416, *ALFAXUS#34PDPA#3 = 416, ¥ALEARUARARDDP*%3 + 178, ¥ALFA
KUKEERPDPART + 43 HALEAXDODRAD = O KALFARERRUADIPARY = 1284 6ALFARS2AYS26PDPEH3 + 368, 4ALCAYE2H YN IXPOP 43
= 256 FALFARRQHEUARGAPDPHFRT + G4 o P ALFARRZRYRESHPDPRET 4+ 48 KALFARK2¥PDPRYT = 32, %UkPNPHK3 + 46K YKL XPDP*%3

+ BB HUFABHEPDPEAD w106 FURRGEPDIRET 4 63, RYREEEDDPFED = 4 HPDPHRT )

+ P(AAL)I*D(AL,RBL)=P(R1)

K (= BBJHALFARURDOPREG 4 26 KALFARUER2EPIPRAT + 2BN KALFAXIA3EPDPHES = 464 FALEAFWHF4XPDP¥I + 288, FALFA

FURRSHPDPH*I = 64, FALFARINEORPDPHED + 2445 ALFASPOPHE3 = 02 FALFAKA2KUXPDPH%3 = 32 %ALFAKK2FYEK2RPDOA*S

+ 324 RALFARKZRYNEREPDPHET e 37O HALFAFR2RYKH4EPDPARD & 176 KALFARR25YRk5HPDPH¥T = 32, %ALFAKH2KUHKEIPNP¥*]
+ B2 FALFATRQUODPHED = YAPDPERI 4 18 AYFE2APDPREDT w0 O, FUKEIEPDPERI = T4 KURKLEPDPRRD 4 96, KWkRSHPNP£%3

~ 32,KURXERPDPARD + 2,%PDPIr] )

+ D{AALSALY#P{RL)FPLARL)
(= BuFALFARIPDPRES & 24 GRALFARUREAPDPAE] + 2ANFALFARY#X3RPDPA%3 = 464, FALFARYARLAODP¥AT + 200, ¥ALFA
ERREERONPEED m f4 SALTARURRGEDIDERT D & 24 HALFARPIPH*A = D2 KALFARK2KURPOPH#3 = 32, %ALEA% ¥ 24 W% 2% PHPL%3

$ B4 AL FARREFUNEIFDNPERY e JT0e MALFATRZMDERARDIDARD b [ TLGEALFAREZEURETADDPFRD = T2 KALFARK2EUERLHONP RS

$ 32 GRALEMEIEDPODET e YHDDPAEES 4 D3 KTEEZEPDPRAD = O RYERIEPDPARD = Th HYALLEPDPAAT 3 04 wYAESHDD NI
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YIS

ST

Xt TS A T L e Sy s s

/87

TRy,

g.ﬁ&
A g’
%égﬁ ;

-----

TRIESTE

DI

STUDI

CALCOLO DELL’UNIVERSITA DEGLI

CENTRO DI




Faeen L e e ol ke b Sy

S e v

L i st e e S

et o B 13 8 e o L SN s

- 32 kYEkERPDPEES 4 2 XPDPEEF )

+ D(AAL-AL)®ED(31,D02) )

£ { B8 FALFAXYFPDPHENL v 2HGRALFAKPEERKPDPNAG = 2BOGRALFARWRRIRPDPAESL + 4644 FALFAXUEFLIPNDKEL — 288 KALFAXYH%5
EPLPkEL + 6L ¥ALFAXWRRGEPDDPERSL w0 24k ALFAXPDPHREL + G2 ¢ FALFARAZHYXPDPARS + 32, ALFARE2AYRX2ADNP X%, = 324 K ALFAR¥2
*Ykk3RPpPPEEL + 376.*ALFA**2$H**4*PDP**4VF LTOCKALFA*REZRY K SEXPDPY¥%4 4+ 22, FALFARE2XUSHO6EPDPH¥G = 2, %ALFAR%2

KPDP#H4 + IPEPDPHXG = 24 FURH2EPDPA%L + L3 FHHKIAPDPH*L 4 T4 FWKKGKPDPHAG = 96 KHFXSEDNPENG + 32, 4WkEEKPDPA*4)

-+ D(AAi:Bl)”P(AI)*P(ﬂml)

¥ (= GO KALFARUNPDPYRS + 24 KALFASUSH2EPDPAS + 200 KALF AXYUF*IXPDPEXT = 4640 FALFARUARGKDDPARS & 280, #ALFA

KURESEPOPFH3 = 64 FALFARURSEAPDPHEI + 24 (KALFAXPOPH%3 w 02, XALFASKZEWHPDP*¥] = 320 kALEAFK 2K WKL ZEPNP 4]

+ 324 KALFAMRQRUSAEIADNPERT = 370 KALFASA DR YR HGEDIPEET + 176 FALFARKQEWRRERPDPIKT = 32k ALFARE2RYERAEDDP %]
+ 32 KALFARHZAPDPHAT m WEPDPAX3 4 18 HYHRZEPDPRE] m O AW AAIEPDPEAS = T4 #YAKA¥PDPEED + by KHAESHPDPAE3

- 32 kY ERLRDDPIKI 4 2, KPNPwRT )

4+ D(AAL,BL)AD(AL,BRIL)

¥ ( BB wALFARUAPDIDP®HT4 o 2 RALFARYSE2HPDIARG = 2RO, FALFARWKEIXPDPH%S + 464 FALFAXWHXL¥PNDYEG = 288 FALFAXWHKS

KPDPFEG 4 64 FALFARWARORPDIR%G oo 24 5ALFARIDP* X4 + 02 SALFARA2EYXPDPR¥L + 32, FALFAR2¥YRADXPDOREL = 324, ¥ALFAKE2
EYFEIEPDPAEL 4 3THGFALFARKQFYIRASDDPHEG =~ 176, KALEAKRDINEASRDDPARG + 32, 4ALFAYK2EYRALAPNONNG = 32, kALFARS2

EPDPERL + YNDDPHKL = 2h KYREDEDDRRG 4 (3 KARIADDODPREL + T kYA GEPDPERG = Gf kYFKTRPNDERG 4 32, $YELAAPNPE%S)

+ D{AAL-B3L)*FPLALI*P(AL)
(e L0 HALFARUEPDD R e TR HALFAKURHHDOPEET & 436 HALFARY XKAXPDIF%XI - 416.*AL=A*U**§*P6P**3 + 12Be*ALFA
RWFXGADNPERT 4 G HALEARDILD®ET oo GO GFALTAFA2XYEPIDERT = 123,k AL FA*R2KYR4ZXPDP**] ;'365.*&LFA**2*V**3*PUP**3

= 205 ¢HALTARMOIERLHPOPNEY 4 A4 WAL FARED AU ETEONDEET 4 HZ RALFAFRZEPDPERT w F2 ANNONDPERT 4 44, kWEEDRDNP k%I

+ B3 EYHEIEPDPERT o 156 SHYRRGEPIPART 4+ 0 EYRKTRPNPRET = 4, ¥PDPFEX3 )

- ;

+ D(AAL,332)HD(AL,00)
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+ 170 mALFAXRRAYSNARPOPHEL v A2 (EALFARSE2L YRS HIPADRNS, B4 o MALFAZR24PDPH %4 4 25,3 ¥PNOHHL = 1A RYEV2XDAD kA4

— 75 AUEATEDDDEEA 4 03 FURRAEDDDERG w 32 FYKSHONOKKL ) -
GHL =
+ P(AALYXP(AL)*P(B1)#P{3B1) o
¥ (= LHJRURDDIARD + 24 KIER2EDDPRED 4+ 8, FYRRAEONPEAED = 16 XPDPEED ) =
. 48]
o4
} . | =
+ PUAALI®P(AL)*D(RLs0B1L) ,
¥ ( PDP®%3 ) Q
(o)
]
+ P(AAL)I*D(AL1,RL)*=P(BBL) -
. vl
£ [ 4o HYXRPDPEET 4 bowYXEDEDNPHET 4 2 wPDPERI ) !

+ PUAALIHDLAL,BRLIAP(3L)

¥ ( PDP%%3 )

+ DOAAL,AL)#P(RLI=P(D3L)

£ ( PDPE¥I )
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SYMBOLS

INDICES

VECTORS

FUMCTIONS

+ D(AAL,BBL)*D(AL,N1)

* ( 2.RWEPDPHES )+,

MR
C COMBIMATORICS FACTORS INCLUNED
7 TTlele/2e*LNNP=(He-1) 32 GHOST

L3 ID Wi=y=-l
NELETE LOOP,GHAOST
*HEXT
SYHBOLS I=I, ALFA, Dls D2, D1Q» D1PQs D24, D2PA, Wy Hls 25 Ks I1T21,
11T12, I3To2s I2Tiis 12712, 12721, 12722, I3T1lls 13712,
13T22, 14T11, I4Ti2, 14T2L, 14T22, ISTL1, T5T1ds 15721,
15722, I6TLly I16TL2s I6Til, InT22» I7?T1L, I7T1Z I7T21,
17T22, 18T1l, IBT22, I8T2L, 1aT22, I0T11, 1°T1a, I9T22,
T1011, Ii0l2, 11021, Ilu22, 11lil, 11112, T1121, 11222,
T1211, I1212, 11221, Il222, 11311, 11312, 11321, 11322,
11411, 11412, I1621s Il422s I2311, 11712, J1524, Il022,
KKe
INDICES HU=7, HU=Z, A=Zs Baly C=Z, L=Z, KA=Z, L1=27, L2=7y L3=Z,
: ’ La=Z, LS5=Zs L6=Z, L7=Zy LBaZy L9=Z, PN=Zs ST=7, Ahul, BAmZ,
CCuZ, AAl=s2Zs AA2al, AA3=7s Al®ly A237, A3x=l, RimZ, B2=aZ,
R2=7, J» BBlsZ, 3B2=Zy BB3=Z, LA=Z, §l=l» SZ’Z),53‘Z) S4=2,
VECTORS Qls 02, 0O3s Py s Kis K2s K3e
FUNCTIONS Dy EPFml, G=ly GI, G5=I, G63Cy» 67, HA=C, 106G, DDau, DB,
. DTy, DS=lls DXy DKs DP» DF=U, GU, Pil» PL,
. 4
EXPKa =0y =0, a0y =0y =)y 20, =0y VERT3» =0, =iy =0y =)y =y,
=Cy LOOPs GHOST» LUOPs, GHOSTs VY3, VW4, VAR, YGhA, PP,
PPhy GG=2s V=22, TTUs TTL, TT2» TT3.
RUNNING TIME (SEC) 204480 Husen MAXINMUM
TERMS IN QUTPUT 289
GEMERATED TERHMS 156¢ : INPUT SPACE 362 2000
EQUAL TERNS 1.85 QUTPUT SPACE 1457 474Q
CANCELLATIAONS Q4 NPe OF EXPR, 13 260
RECORDS WRITTEM 5255 Ibs PEGISTER ] 3u0
MULTIPLICATIOHNS : 5811 FUHCT. REG 19 750

I=I, ALFA, D1, D2, D1, 0D1PQ, D20, 0270, W, W1, Z, K, 11711,

11T12, 11T22, I2T1ll, 12712, IRT21, 12722, 13711, 13712,
13722, J4Tils IAT12s I4T21, Y4722, ISTLL, 15712, I5T21,
15722, I6Tilsy 16Ti2» 16T21, loT22, ITT1l, 17712, 17721,
17722, IBTLL, IOTI2, 18T21, INT22, I9TL11, TT12, 19722,
I1ulis T10L2s IL02Ls IdG22, ILill, 122102, Il121, 11122,
11211, 11212, Il22l, 11222, 113ii, 172312, 71321, 7i32&,
T1411, 11412, 11421, 11622y IL31Ls 11912, TI521, 11324y
KKe .

MiysZ, NU=Zs A=ly Bnl, CaZ, L=Z, KA=Z, L1=7, L2=2Z, L3=1,

La=z, La=l, LO8Z, LT7=Z, L8=Z, L9=I, RAn7, ST=7, Al=l, Rbs=l,
CC=7s AAL=2: AA2=27, AA3=Z, Alal, A2s7, An7, 3lel, B2=1,
B3=7, Js BBL=sZs BB2=Z, BB3=Z, LA=1l» Sl=l, S2=7, Si=], S&=I,

01, 22, O3, Py ds Kls K2s K3,

"Dy UPE=Is Guls 61, GHal, GO=C, 07, UGsC, UNGR, DD=aU, DY,

iy
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DTs DS=Us DXs DK, DPy DF=U, GU» PLs Pl

EXPRe " =0y =0s =05 =05-20s"=0y =0s VERT3, =0, =02 ’0\’1620,?;2’ T Ll 3 C /7/
=0, LOOPs GHOST, LOOPy, GHOST» VV3, VV4, V63 ’ ’
PP4s 66G=3» V=2Z» TTU», TT1, TT2, TT3.

TTL =

+ PlAAL)®P(AL)Y*P(RII*2L2])

§ (= 3o EDLADZRUEPDPEED 4 4,0 wD2NWEREPYPEA2 + 120, SNIXDIFHRAIXLOPTAZ = 104, #D1#N2¥W*FLxDOPEX2 + 16,%D1

ED2*WRKSHPDPEED — 104 EDIRWEPDPHE2 = 16U HDLAMERIXPNOFAZ OUURDIRNARIFPDPAED — 468, ¥N1RWhKLHRDNPHED g
+ 112¢*D_sYrE5xPDPFE2 + BU,xDIFkPDPF*Z + 156, kD1 RF2kYXDDIR*XLZ + 26 FDLEKRZEYRK2EPOPRAD = 568.*D1**2*H**3*POP**2 g
+ 696 (FDIEE2KYEREGFPNPHED we J3H ADIHA2EYKXTRPNOAED 4+ BbL kDIFF2RWHROGHDDPAT2 = 48 ANTH*2KAPNOKED = 4 HD2¥WKPDPR%2 E
+ 24 FD2AUFKREDPDPRFD 4 32 RN AUKRIFPDPERL ~ AR ¥ NPKWEFLHPLP¥H2 « 15, #D24PDP%R42 3 14,#N2+ k2% WkPDP¥*2 5
+ 2.*02**2#@#*%*?D?**2 - 48.*D2**2*R**2*PDP**2 4+ B2 GENER2HYFHRLRPDPEKD 4 Z2 HYEPNOKKD — 20, kURX2APNOR%D
- 102 ¥U%x3FPDPRR2 4 IJ KYkRARIDOFAD w13 FYFAERINDRED 4 4o XY REOKPOPHEZ 4 LA 4PDP*%2 ) g
=~
%]
+ PLAAL)*P LA Y*D(21,381) =
B = 4 ADIRDZAYKPDPERED + L2 EDIANDKUFEIHPDPAET = A EDLAD2AWFRGFPOP RS + D1*D2#PDP*%3 4+ 53,%D1*W#PDP%**3 ‘ 2
' o

b 4O EDIENEEPEDIPEES = 104 KDIEYREIAPDPAES + 148, %DLAWEKGHPDPHED — 32, 5D1TYHSSKPDPKED = 25,%D1%PDPE%3

~ 42 EDIEKEYRPDPEES DI RP R R EPDPAES + 150.KDIRE2 KHEKIRPDPEED — 1804 DLERIEUKSLRPDPEAT + 99 ED1E42

KYRKSEPOPERT wm 16 KDL ARIHYRFORDPDPHFT 4 314 /2ADLEA2EDDNKES = D2AWAPDPHE3Z = 5, 4D24U**24DDP*%3 = 2 ¥D2%W**3APDP**3
b b KDIRERLAODDEET 4 S EDImPDPEEI = 1, /2 %D2REIXPDOPRET 4+ 1, /2. KWKPDPREZ = 15, kykk2*PNON4T & 30, /2, kWkk3KPDPH%3

£ OB RWREARPDPREY = 3 FYRRSHPOPERL = [ /2 KONOxRY )

DELLUNIVERSITA

+ PLAALIRD(A2.02)*P(RBL)

* [ 2oFDLrL2RUEDNPIED 0 LA EDIEDIFARIADDPERT 4 4 KNI N2 GHRILPDPERT 4 5o *DLEDZRPINEET 4 43,401 %WEDNPER] <
O e FD R ERDADYNseEY e P R HMASARONPEFT 4+ LA FEDN]FYEFL 22N AET - 32301 EPDPFRET mm L0 *N EHIAYRDNPEED g
~ 5L EDIARIMUSEIROOPRAG b LU FDLENZEUsnIAPOPHED — 1D FOIHEZHHRRGAODOKED 4 T ADLER2EURRTEONORET 4 20 #D1KK2 2
FPOPHHAT — & ADP*UFPOP Y oo |G RD2FYRRDAPNOKKD 4 A RNIKY Rk IRPNPEES 4 5, FD2¥PDPFAT — D2XE2KWEPNPRET 4 4, 4D2%¥2 ©
FNRKQEPND KR e 2 AN2REDEDNDEFT e T AR IOPERT £ F KUEE2€INDA%T 4 134 FWERIRPDOFRT — T HULALEONPRRD 4 2 kYkES ~
XPDPEET — 1 XDNPRED ) 2

z
#OPCAALIET (4,00 ) AP () 3

¥ e A T=DIRA0R IR 4 2RI ND IR TEIN b Y DN kY kx4 PN AT 4 DIADIEDODEXT 4 53,40 &Y kPO Kk2

b oA EDLEGERIEIMNIERT ee DA EDIMPmRIE AN EE] b THAFNIR R4« P xFI = AT FDIEYEASEPIDKET « 235, ¥N1¥INpaR2




g e S e g

- 42 KRDLEADEUAPDDEA] — LogWDIAAZRYRRZEPYPEES b 150, *D1HEI A YkAZAPDDFED = 180, #DLER2EURKLKPDPRET 4 BAKDIEA2
FUARSEPDPHRS = L0 FDLRBINYREQEPODARE + 314 /2eXDLABREDDORRS = DZAWAPDPHES = 3,%D2BUKRDAPNPIEY o 2 FN24YEETLPDPAKI
+ 4 RDQENEELNPDDIED + S ENDTAPOPRED = 1, /2, KD2HH2RPNPRET 4+ 14 /2 AYEPDPHED = 15 KWEA2¥PDPRRT 4 30,/2 okYEKIHPDPRE]D

+ B KYREGAPDPRRD e G RUYERSAPDPART w1, /2, EPOORRT )

+

D(AALSAL)Y*P(B1)%P(RBL)

(= 4oXDIADIFYEPOPXET + L2 ,XDIEDIFWERIAPIPEXT ~ BoEDIIN2HURRLEPDPHE3 + DI#DZ¥PDP ¥ + §3;*Dl*¥*POP**3

+ 49 kDIRWKFE2APDPEET = 194 ¢FDIFYHEIKRPDPFAT + léae*DI*H**é*PDP**B - 32:4D1FWRXSAPDPAXT = 25, %kD1EPNP %3

= Q2 ¢KDLHEEHFURDPDPHET v 16 AP I kZRYIHDEPDPRXT 4 150, ¥DIXA2KYHEIRPDP AT - lBQ.*Dl**Z*H**#*PDP**B + éa.*Dl**Z
EWHKGEPDPEKT - LOHNLHR2 YN HXPDP*% + 31./2.*01**2*Pb§¢*3 = D2AWEPDP%¥3 = 5yxD2¥WHA2XPNP KT = 2 HD2*UKKIXPDP*%3
+ LokD2RYHRGEPDPEAT + L oHDIXPPPERZ - 1./2-*82?*2*PD9*¢3 + Lo/2FWEPDPEED = 15 %¥WHA2RPDPHED + 39./2.*H**3*PbP**3

+ 3 okWARRLGRPDPRER e B XUYRESRPDPERY — 2 /2.FPDPXED )

+ D(AAL,AL)Y*D(BL,0B1)

¥ ( 4 ¥DLAD2AYRPDPENYG = 12 *DIAD2HWHHIAPDPARS + B kDIAD2AWKX4XPDPR%4 = DI¥D2%PDP*REL ~ B, kDIXWYKPDPYR4

L6 GHDIRYHEDADDPERG 4 192D IR ULETEPDPARL v T4R ADLHYREAAPDPAK, + 32.%kD1IEWERTHPDORRL 4+ 24,%D1EDDPEX4

+

42 KDLHRRHUADDPREG + 16 EDIARZEYIRZEPDPERS = 150 KNLHR2FGER3APDPERS + 180 HDIRE2EYKRLENDPERL = BB *D14#2
HYRKSEDDPERL 4 L6 FDIRRDKYEEGRDDPAAL = 314/ 2 (NIHR2EPNPAEG 4 D2XUKPDPREL 4 2 kDZHUFE2HPNOARL 4 4, KD2XUAKIRPDPRKG
m A RDRHYARARIND ARG = femD2RPIPIEG + 1y /2 HD2RREPOPEEL = 1, /2, kWRPOPARL + LB KWHADEDNDARL = 43, /2 kUKKIRPDPRES

— BORWURELEPDProAG 4 B RYNABEPDPERG - 1, /2.4PDPARS )
+ D(AALS3L)EP(AL)*P(3R1L)

+ 49 DL ANRE2EPDPARD o LO4 RDIEYEAINPDPARI 4 LAR KD LEMERGEDPOPERD = Z2KDIAULKIEPDOART = 25, AN1EONP ¥
= G2 RDLEFREEDANEED e Lo KDLEERAYRAZIDDPERY 4 LI ENTHEI AR IEDDP AT ~ 130 HDLERRANKFLRONPEAT + RA L KDI¥ED
AYRESHPOPHND we TAKNLET2MYPFERPOPEED 4 31, /2, ENLHR2HPNO¥ET w D2AWKPDPEXI = 5, 4D2EWAH2RONDEHT = 2 FN2¥YRKIKPDP %3

.
b4 RD2RYEHLEODIFET 4 5 ADOEDDPEED - [ J 2 EDRERRAPNOART 4 I /2 HWEPDPRRD = 15 KYKH2HON0KR 4 30, /2, RUKFTHPDPEET

+ B mywEEEPNOERTY o Y, RYHEFHPDPEAT oo [, /2, 4PDPEET )

+ DEAALY 31 2)000)
X ( QQ*DZARQ&!ﬁPHywrg - L:.ﬁ);ﬁq:ﬁuwmgﬁpapégﬁ & :omnl*ngungﬁﬁpgpxﬁq - Dl*DZﬁ“DP**Q - 5?.*01*V*PQD**4
~ 4G AN HNEERIN DG b L0 ) xR DHPOPIEL e 14 ADNTRYERAIDNOERG & Q7LD IR KESRPDDFEL 4 24, %N RINDAKS
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+ 42 kDL REIRYEDONDAFS L n ) SRR IR PP PAESG = DB KNI kNP2 X Rk G POPREG + LBl dFNIRK2FWHIRLADIOSAL - RR ¥N1¥ND
CRYERSEPODREL b ORI RS RPNDARG o 31 /2 KDIFROFPOIERY, 4 DIYYkpOPERL + 2 HFD2RNEFIADNDFEL 4 4 KD2KYKKARXPDPRYY

= nADITWERGEDO PG G SDDEPIPFRL 4 1 [2 FEDPET2EDADKREL — 1, /2wy oDDPREL 4 1R EYEREON0EAL o 43,12, kURRIHDDPARY

- B EYwAHRDIIDEE G 4 L RWERTRINPENL e L3 HDDP kRS )

e

+ D(AALsB3T)XPLAZ)RP (A )

B 2¢ADNENDHUEDNDERT e 1o WD IEDIHUREIEPDPRART 4 A EDTANIRYRATAPOPART + L, ¥DIKD2EPNO¥ET + 48, ANTEY¥PNOK%3 -
, =
o2
+ 108 ¥DLFVERDEPOPERD e LTH, xDIKYERIRONPRET 4 40 EDIRUKEGHPDPHRT = 22, FDIFPDPIFFI = 40, XD1EF2HYIODPERD =
e . , _ . &
~ 54 XDUREHUIADEDADEA D 4 L G AD IR EYRRIAPDDEED — IDR EDIFAQEYEFARPLPH AT + 32, FDIER2FURESEPDPLNT + 20, ¥D1 k%2 =
EPOPEAT — A xDPwYEPNPHAXY o Ly =DRFUsk2RDDPRRT 4 5 FNRHMEEIFPOPRAD + S,FDZRPDPARD = N2HE2FUKPNOR®T + 4 kN2¥%] —
' Qo

FUSR2EDDRERD 2 FN2ERZEPDPERD w ToRYRPDPEES + BoRUFEDRODPERT 4+ I8 RYRRIRPDPHAT ~ T, RkURKLEPDPRET 4+ 2, KYKXS
P
- £ e ~n N 9 Q
®PDPREY = [yEPRPEE] ) ~
[_.
<p]
+ D(AAL;BBL)IADLALSRY) =
» A o . O
¥ ( G ¥DLADZAWEPDPRFL + LG kDLRIZRYFEAPLPRRS ~ L2 EKDIEN2AYAFZEPDPERL — F KDLHD2APDPARL = 42, ¥D1HURPDP ¥4 @
pn
—

m 1174®DIEYFE2EPODIRL + 136 XDLAYRFARPDPREL ~ 32, 5D1HWEk,RPDPERS + 324%DI*¥PDP¥¥S + 2B RDLRA2¥YXPDOPRk4

CALCOLO DELL’UNIVERSITA

+ BOGHDISH2RURE2EPDDHNS = 152, ADLAE2AYREInPOPREL + BB ADL 424 YRkGRPDPIKSG = 15 KDIRR2EWEESKPDPRXG
= 5Ly/2 FDLREZHPOPRRL 4 2 FDRFKPDPIRE ~ 5 KDREWREREPDPHRL + 4 KD2KWHKIXPDPARL = 2RD2KPOPREL b 14/2,%D2%%2
KPDPHX4 + 5,/2 FUAPDPERY + 23 XUREZEPDPERG = 15,/2, KWREINPDPREY = T, kWwk4*PDPAR4 + 3,/2,%P0P%%4 )  +0,

MR
Z TT1=TTL

L2 ID DI=i+ALFA
L2 AL W*=?+HL"A
#REGI
SYMROLS T=l, ALFA, Dis D2, D10, DIPQs D2Qy D270, U, Y1, Z, K, I:T1l,
I1T12, I1T22, I2Tile IZT12, I2T21, 12722, T13TL11, 13712,
13T32, T4Tals I4TL2, 16T21s 14T22, IST11, 132712, 15721,
13722, I6Tils I5T22s I6T21, IbTLQJ 17711, I7T12, 17T21,
17722, I®TLl, IaT12, I0T21, I8T22, IOT11l, I2T12, 19722,
T2023, IZGL2, Iiu2ls 11922, 1;;;;, T1122, 11121, 11122,
TL23%, 12212, I:.22%, T:222, 11331, 11312, 712231, -11322s —
7141, T1412, 11421, 11422, I1511, 11512, I1521, 11522, e
¥ o ‘
C
INDICES s, Yl=l, A=ls A=ty (=Zy L=Z, KA=7, Li=7, L2=7, L3=1, E
L4=7, Lx=Z, Lo=ly L7=I, LB=Z, L9=2, 21=7s S$7=1, Ah=Ls BR=Z, >
CC=Yy AAZ=Ts AA2=], Aa3=Zs Al=Z,s A287, A3=7, 31=Z, B2=l, =
R3=7, J» BBL=2, B8.=2, BR3=7, LA=Zs Si=Z» S2=7, S$3=Is S4=17, Q
VECTORS a1, 22, Q3, Py As Kis K2: K3.
FUNCTIONS Dy EPF=Il, 6=I; GI, 6521, e =c, 67, U6=C, UBG, DD=U, DBy~ N—

LT, NS=Us DYX» DK, DP» DF=U, GU, P&y Pl,



EXPRe =0 =0, =03 =0; =0, =0 =03 VERT3, =0y =20, =0, =0y =0,
20y =0, e0s LOOPs, G6HOSTs VV3, YVa, VG3s VYNG4, PP3, Dps,
GG-”B) Yaly TT‘J.G TTZs TTZ! TT3e

RUNMING TIHE (5EC) 287408 YSED MAXINUM

TERMS IN OUTPUT 193 -
GEMERATED TERMS 763 INpyUT SPACE 352 2060

EQUAL TERHS 64 OQUTPUT SPACE 757 4740

CANCELLATIONS 11 NEe OF EXPR. 3p 280

RECORDS WRITTEN 5263 IDs REGISTER 5 5Q0

MULTIPLICATIAONS 27834 FUNCT. REG. 17 : 750

SYHBOLS I=I. ALFA, D1, D2, D1Q, DLPQ, D2Q, D2PO, W, Wls Z, Ky I1T1il,

I1T12, 11722, IZTll) 12712, 12721, 12T22» 13711, 13712,
I3T22s T4T1is 14T12s I4T21l, 14T22s THT11, IST12. IST21.
i5T22, 16Tl ?6T&Q, 40T2i9 I6TZ2y I7T11ls I7T12, 17721,
I7T22, I8T11l, IHTL IBT21, IBT22, IOT11l, I9T12, 19722,
Ti011, IANL2s 11322: Itg22s 13211, 11112, I1121, 11122,
T11211s 11222, 1422y 13222, 11311y 131312, 71328, 11322,
Tl411s 11612 11422, 13422y IiB1ll, 11512, 11521, 11522,
KK e ' :
INDICES AU=2Z, “U”?) A=Zy BuZs C=ly L=ls KA=Z, L1=7, L2=1, L3=2,
La=7, L5=Zs LO6=ls LT=Zs LB8=Zs L9=Zy RO=Z, ST=27, AA=Z, B8sZ,
CC=Zy AAI=Is AA2=2s AA3=Z, Almnl, A2=27, A3=nZ, 31=7, B2=7,
B3=Zs Js» BBL=Z, BB2=Z» BB3=Zs LA=Z, S1=Zy S2=1, S3=Z, S4=1,
VECTORS 0ls 22, Q35 Py 0y Kis K2s K3,

FUMCTIONS Ds EPF=I, 5=I, GI, 5521, G56=Cs 67, UG=C, B3, DD=Us DB,
DT, DS=U, DX, DKs DP, DF=U, GUs, Pgs Pl

EXPRe =0y =Qy =05 =0, ”0:’293 z{is VERT3s =20, =0, =do =0y =0y
=0, =0y =0p LOOPs GHOSTs VV3s VVh, VG1s VG4s OP3, PP4,
%3y V=25 TTay TTis TT2s TT3

TTL =

¢ PAALY®P(AT)#P (3117 (3R1) .

5 112e%ALFARUEPDPHEED = ohoSALFARUSAZAPDPA#2 = 336, *ALFA#YS#3%PDPEE2 4 TO4o ¥ALFARYERGBPDPRED = 572, KALEA%WH*5

KPDPH42 + 1280 FALFARUARGHAPDPRRD = 32 FALFAXPDPRRY + 144y EALEARA2AYFPDPE%2 + 324 ALFAKEDHUSH2EDNP#ED

e 495 RALSARSRRUR FIRIDPERD 4+ G4 e KAL FAREDEURKARDIDRED = 320, HALFARKZEUKRSEPDPRRZ + BhoKALFAREZEYSKEHPOPEED

m 4B NALFARR2EPDPEAD v 00 KYRRIRPDPARD & 42 By ETEODIERD 4 LT4 FHAKARDDPHI2 = 210, KUKESEODPRED 4 £B FUKEG

HXPDPHEZ 4 L6 PDDHNZ )

+ PAALI*P(AZLIXD(DL,R02)

B i FALTARGEPDPEEY + LR GFALFARNER2APDDEAR + 140 *‘L;A*U*43*PPP**5 = 232 HALFARVRSAEPOPEET 4 144 ¥ALFA
FURESEPLP KR o AP FALFARYREL=DD I Ew Y 4 12 XALFARDIORKD = 4o #ALFAYR2EGHPDPHE3 = LAH MALFARK2KYER24DDP*%3

+ 182 P ALFAMED N TR AR DDDNR Y e _§3, A ALFATRFURSLEDNDERT + G AALFAFE2EURESEPNPAIT = 1A KALTARKDKYERLAPNDRED

+ 1O RALTAREDAPDOIED 4 SO RYRPODEEG b G R ERIKOINOHKD m G /T HUERIADNOCAT m ST, RUFELAONDRET 4 4R, ENEXTED DU %]

w LheTYRAGEDOPEET )
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w 16X WHRKARPIPHXT )

+ PLAALY*D(A1sB1)EP(3BL) )

F o = Bl KALFARYADPDPHE] = 35, wALFARWHER2HPDPR%T + 200 kALFAXNR434PDP#¥3 — 208 FALFAXURFLEDNPRET + b4k ALFARWRXS
*PéP**B + 24 RALTARPOIPHED = 48, =ALFAREZRUTPOPRED =~ H4 kAL FARE 2R R=24PDPYE3 + 1844 % ALFATF2#U#X3%PDPH%3
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+ P(AAL)#=D(AL,RR1)4P(B1) |
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HANES TT1
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PCGFL,SHIL

Z PTTL=P(ALI*TTL

PTT1 =

+ P(AAL)»PLRL)=P{BRY)

¥ e 2AGEALFAREDNPAA] mo THAALFANRYREDHPOP AT 4 182 KALF ﬁ*%frs*?o?**a + 32, FALFAFUWHE4EPOPERT ~ 160 FALFA*W#5

*PDPERI 4 04.$ALFA*U**ﬁ$PDP*V3 + LPeHALFAFODPERD & é.*ALFAﬁaz#H¥PDP**3 - 64.*ALFA**2*H#*2#PDP**3 + 12.#ALFA*#2

MYEEIEPDP I+ 120,% ALFAFD%
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+ 12.%PDPvx3 )

+ DEAAL, 3BLIXP(RY)

£ (e B EALFARPEDNDERA 4 30 ,%

FUMCTe R0 4 750
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2 PPTTL=P (ALY (AAL)=TTL
L 2 ~ID DL=1+ALFA
L 2 AL D2=2+ALFA
: H*HEXT o RS
SYMBOLS I=1s ALFA! Dis D2, DIy, DIPQ, D2Ns D2P0s My Y1, Zs K’ 117111
' I1T12, 12T722» I2T1ls 1I2T12, 12721y 12T22s 13711, ISTIZ}
I3T22s I“T,“: I4T22, 147231, 14T22s IST1l, 1I5T12, I5T21s
I5T22, I6T1l, I6TL2, 16T21, 16722, IT7TL1s 17712, 17721,
I7T22, 78TLls 1I8T12, 18T21, 18722, IOTLl, 19T12, 19722,
11011, 11012, 1021, 11022, 1111}, I1112, 11121, 11122, -
11211, 11212, 11221, 11222, 11313, 121312, 11321, 11322, e
11411, i14¢h: 11421, 11422, 11511, 11512, 115?15.1152331.11
KiCe R
INDICES MU=2y MU=Zs A=ly DB=ls C=Zy L=Zls KA=Zy Ll=7s L2=7, L3'Z’ =
Lé=2y L5=Z2y Lb6mZs L7mrZy L8=Zy L9=Zy RA=Z, SI=71, AA=I1» BB=Z)
CC=7y, Ahi=Zs AAZaly Ah3=Zs Al=ls A2=7, A327, Bl=Z,-B2=Zy - o
Ra=7, J» RBl=Z, BB2aZ, BD3=Zs LA=Ze Sl=Zy S2=7, S3=Z’ 54320'_""“
VECTORS QLls 92y 03y Py O» Kl K2y K3,
FUNCTIONS Ds EPF=Is G=1s GI, GI=1s Ga&=0, G7s UG=f, UDG, DD=U, DB,
DTs NS=Us DXo DKo» DP} DF=Us GlUy PGy Pl. A
EXPR ¢ =y =0y =0y =Gy =20, =0y =0, YERT3, =0, =20, =0, =0, =0,
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AUEXT
SYMBOLS : I=%s ALFAy D1, D2s D10, DIPQ, D20, D220, Wy Wls Z, Ky I1T1l,
o T1T22s 14722, I2TLZ» IET3i2» I2T2ls 12722 T13T11s 13712,
I3T22, I4TL1ls IATL2, (4T25, 14T22s 15373k, IDTLZ, 15721
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i
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: La=Zs L3=Zy Lé=2, L7=1s L3=Zs L9=2Z, P=7, ST=7, AA=I, 8%=7,
CC=7, AALnls AAZ=2» AA32/s AlmZy A2=T7e A3A=7y, B1=l, 32=27,
A3=7, Js ARL=7, 8B2=21, BR2=Zs LA=Zs S7=7y S2=a2l, S53=1y S4=17,.
VECTORS Qls 225 235, D» A Kis K2s K3,
FUNMCTIOHS Dy EPFmls, H=Y, 31y 5521, 56=Cs (75 UB=C,s 1IRGy DL=ls DB, . -
NT, DS=ts DXs DEy DPy DF=Uys GUy Piy P,
EXPR =0y =0y =0y =y, =3 =y =0y YERTIy a0, =0» =0y ={y =0 AR
=0y =0 w0y LOOP, 5HOSTs VV3se YYh, Y63, VG4, 2P3, DD4,
35=3s V=2 TTos TTLs TT2s TT3s COFL, POEFY, SWIZ,.
RUMNIHMG TIHZ (SEC) 22470 nsen MAXINMUM
TZPMS IN JQUTPUT e
GEMERATED TzIRMS HRR I INAUT SPaACs 40 2440
zAUAL TeRAS 79l JUTPUT 52ACEH 337 4740
CANCELLLATI IS 324 MNite OF &XPR, 217 Yy
32 he REGILTER 3 500
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AULTIPLICATIONS 35731 FUHCTe REGo 32 750
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CANCLLLATL LIS 320 ilite OF «XPRaS 13 267

RECORDS HRITTEN 3270 Dy REGISTER 3 300

S Z;t?

AULTIPLICATIOHNS Ab7Tal FUHCTe RiGo 32 730

RUMNING TIH:Z 1S8%C) 43431 UsSeED MAXIMUM

TERHMS IN DUTPUT 435

GEMERATED TgRMS 13633 IRPUT SPAT 47 2500

EQUAL TERHS 14609 QUTPUT SPACE 4{}43 4740

CANCELLATIONMS 598 NRe OF EXPRe 33 260

RECORDS HRITTEN 5270 iDe REGISTER .5 5¢0

HULTIPLICATIDNS 69744 FUNCTe REG. 32 750

SYMBOLS I=%s ALFA, DL, D2, D10, DLPD, D2y N2PD, Yy U1, Zs Ky I11T11» 2}
T1iTi2s, ILT220 IZTLls 12T12s 12T21s 12T22s 13T11, 13T1i2» S
I3T22s 14711y I4T12, 14721, 14722, I5T11, I5T12, 15721, jon)
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I1011, I1012, I1023s I10G22s I2XiL» T1122, I1121s 11122,
T12%3%, 11212, 11221, 11222, I1311s 11312, 71321, 11322, -
11421 11432, 11427, 12422, 13531, 11512s 11521, 11522, o)
KKe

INDICES HileZ, Hil=Zy, A=Zs B=I, [=2s L=ly KA=Zs Ll=Z, L2227, L3=Z, g
La=Zs L5=7, LO=Zy L7=Zs L3=Zy LO=Z, RO=aZ, SI=7, AA=Z, BB=Z, =
CC=Zy AAL=Zs AA2=Z» AA3=7s Al=Ls A2=7s A3=7s 81l=Z, B2=7, »

A3aZs Js BAL=T, 3}2=7, BB3=Zy LA=Is Si=Z, S2=7, §3=Z, S4=1.

VECTORS Ols Q2, 03, Ps 0y Kl K2y K3,
FUMCTIONS Ns CPF=I, G6=I, GI» 63=1Is G65=C» G7, LUG=C, UB5, DD=U, DB,

OTs D3=ly DXs DKy DP, DF=Us GYs PG» Pl

~

CALCOLO DELL’UNIVERSITA DEGLI

EXPR =0s =05 =0 =05 =iy =03, =, VERT3s =0s =05 =20, 20, =0,
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¥ (= 44 ALFASYRDDD 4 L2 HALFARWUER2EPDP + LADGHALFARURRIAPDP o 237 ,#ALFAXAER4%PDD 4+ 144 %ALFA¥WEEREDND
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— 188e*ALFAMNRHURHLIDND + 33 gRALFARE2FYHXEAPDP oo LOKALFAXH2HYARL¥PDP + 1064 FALFATR2¥DDD + 3,72 ,4uspno

+ B HYRE2EPDP o PSP HYERDEDDP = BT (AYXEGEPDP # 4R EYAESKPDP = 1HkWERLXPDP )

+ P(HU)*D(MNU,SI)*P(RO)

¥ ( = 28 ¢RALFAADIEDZXYRDPDP = 4 RALFA¥DLIND2XYX¥2EDND 4+ 104 (kALFA*DI*D2KWH¥3XPDP = 1124 %ALFAXDI*D2¥Y%4%PDP
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*PDP + lé.*ALFA*Dl*H**#*?D? ~ LO0Ue*ALFAXDIKYRXRGXDINP 4+ 64 FALFAXDL*WF*EXPDP + 244 %ALFAXD1IAPDP + 2B %ALFAXD1%%2
*H*PD? + B¢ FALFARD]#R24Y%*24PDP =~ 104 FALFAXDLY 224U L3XD) P + 112.*ALFA*91**2*H*%4*DDP = 324FALEA*DL EX2 R Yk%S

#POP = 8o *ALFAYDLE#2%PDD + B kALFAXD2#YSPOP + SOEALFAXD2HWH¥25PDP = 76 FALFAXD2#N*E35DPDP = Qb % ALFARD2KWH¥4
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*¥DLAWHRA2:E0DP 4+ L2 FALFARR2XDLAYSEIHPIP 4+ L20*ALFAX¥2ANI A WARLFPDP = JLZ¢FALFA*RF2XAD]EWHESROND + 22 AL FA%ED
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APPENDIX VI

THE ONE-LOOP GRAVITON CONTRIBUTION TO THE GRAVITON
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T2T11s I3TLLls I4T11ls I5T2Ls I6TLL, T7T11, I8TLI» 19711
INDICES HlaZ, N2=7, H52l, Hb=ls K=Z, N7afs M7, Ml3A=Z, Ml4=l,
MlbaZy HlA=Z, MHL7T=Z, HifieZ, N2d=Z, "2(=7, M2=7, H4al, tjne=],
H11=7s H12alZy LA=Z, TA=Z, HUnls NUs7, A=7, =7, (=7, L=,
KA=Zy L3=27, L2272, L3=ls Lo=ly LS=1s L5=7, L7=7, Li=ls, LG=l,
RN=7, SXals AA=T, 54aly CCaZy AAL=7s AA2=27, AA3=l, Al=D,
A2=2s AA=Ty N1lnZ, D2els $3=fy J, 31=7, AR2=7, N3=7, Clel,
C2=7p C3=ly Ch=sly Gl=2y L2220y 11221y S1=7s S?=27, 53=7, S4=1,
FUNCTIONS Dy EPFel, Gely Gle G3=Tp Go=Cs G7: UG=Cy URS, DD=)y 0P,
DT, DSally DXs DKy DPy LF=l, GMLIs 4™y ", c”)'pCJ Ply T2,
RXe
EXPR, R1l, R2, R2, R%» RG, Rby LAG, ’
by YA I N3 A2 t:‘{‘\]wl.‘"‘
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BEGIN 57  SECIADS

R
P=D (AU HU) XRR (RS AU RO, 1Y) éﬁ?é?
R3=RA(RI, HU, RO, HY)
R5aD{LAsCL)HARIC Ly MU RO HD)
D RRILA+SHU4 RO+ HUF ) = (6L (LA M, 2 Y MY =6GRIY LAs HUsHUsRPD)
YRR AL
L 3 INs GRLIA+, Bby L+ oiKA+) =
1/ e KED (AP CYRAP2 (B C Ly KAY 422 Rsl s CA)
+P2(CrLsDyKA)+D2(L s Co R KA)
“PZ2(83,LsCokA)=P2(LsR20rKA))
IN,GHEA+sBHaC+)EGH (AN ) RR4, L0+ my, /1R Y YL
FGUCAsLL)®(PLIBsLLsCI4PI(LLs0,0)
+PL(LIsCoRI+PL(C,L2,M
~“PI(BrCrLL)=PL(CHRsLTY)
*GUCAASL2)*(PL(BR,L2,CC)+PL(L2,20,C0)
FPLIL2,CCABBY4PL(CCat 2D
“PL{ARSCCHL2)~PLICC,00,L2))
L7 IDsGALA+sStsCH) Ly /e ¥ HHGU (A,L 1) ¥ (PL{R,LL1,CI#PI(LL,A,0)
+07 (L1sCoR)EPL(CaL1,R)
WP (B CoLi)=PL(CeP,L1))
L9 TD,GULIA R34 0+)=ml /2,3 % (PILA,N, ) +P2 1N, A,C))
+1-/&.*K*ﬂz*(Pl(A;LH;C)*PO(La,q)¢p1(Arl3rC)*P0(B:L3)
HPLUL3,A,C)HPL(L3, ) 4P (L2 A CIFPI(RSLT)
+PO(ASLAY¥PLIL3,3,C)+P 0 (A LI)¥PL(D,L3,C)
+PU(L3;A)*P1(L3;W»C)+Pn(L1:1)*Pi(ﬁ;L3;C))
] o /B EKERBH(PLLASLISCIRPG (LA, L) #P0 (L4 B)
4PL(ASL3,CIAPC (LR, LAa)*PO(RsLA)
+PLIASLISCIAPL(LE, LYY¥ PO (149 D)
+PLASLI,CI*PO(LA,L3Y¥Pu(3sL2)
+PLIL3,4,CI*PD(LA, L) »PA(L A0 B
HPLIL3,AC)IHPL (LT, L) EPO( sl %)
APLLL3o A CIEPC (La, 1 3 )EDN(LAS D)
+”l(L3:A:C)*V%(LQ;L%)*Pﬁ(“JL“)
+PO(ALL3)*PLILISL4,CIXP(LEPB)
+POLASLI)APL L LA, ) 4PN (N0 L4)
+POCASLIIEPYL(LG,s0 2,0V PO(LAS D)
+PO(ASLI) DL (LA,13,0)*P0(R,LEG)
+P(L3s AYRPLILD, L6, C) kPN (LARY
+P0(L3,A)*PL(L3sL o, Y EPC(RaLh)
+POLL3LAYEPLI(L 4L, C)F PO (L4 D)
FPO(LIPAIEPLLA1.3,0)%P0(NsL4)
APO{ASLIIEPO(L3,L4)*P1(LAP»C)
PO (A LIIRPU(LI,La)*P (AL 4 )
+PO(ASL3)EPO(LA11)~PLILGsPsC)
+POCASLI)E0(Las LRI EPL (Rl by D)
FPOCL3AY*PGILIlA)*P 1 (L4 R, C)
SPGILILAIAPG(L3sLAeY P (RyLAsC)
0Ly AYHPI (LA L3 AP (LAY e C)
+PO(L s A)HPO(LGsLI)¥PLIRSL 49 C))

NN

L

o

Liy INsK=0
Liz I0D, GUIA+s R+)FGULAA+, DALY (D (As0) =1 e /2™ HIPO(AsD) 4P (B,A))

+1./4.#K**2*(P0(A,LB)*"U(La,n)+nn(A,L3\&pg(u,L3)
+PO(L3sA)¥PO(LISD) +PO (L8RP GIR,LLY))
el /B RTEIA(PO(ASLIIRPO(LALLAI+PE (LA R)
+PC{ASL3YEPN(LISLA)=P0 LN, LE)
00 (AL 3)4PC(Lh,L )P0 4R)
D3 (AL LI E0D (L4, 2) *PI(,LA)
HPO(L 2, AV EPO(L 3,1 4)#PH{L4,R)
+PULL3s A1 xPO(L3sLaY DUl LA)
APUIL3s AI=PGLLALLAYAPOIL e ™)
UL 3, 4)*Da(Ld, 3VP(RaLA)))
A UDCAAS SR =L o /2, ¥k (P N (AAL AR E D0 (580 8A))

s,
¢ [*47,

£
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$Lle/ et lrer 24 (PUCAASLE VEPUILE,a0) 4P (AAs L E)*PU(13,L2)
+POCLS» AAYHPO(LIaRR) +PA(LEs AAIXPO(BBILTD)

=1o/ WKk (PALAASLT)EPO(LIsLO)#PO(LASAR)
APOIAAILS)¥PO(LBILAYRPOIAT,LHO)
4PN CAAILS)EPO(LALLSYRON[ LA RT)
+PO(AALLEI¥PO(LASLSI¥DHIRNLLE)
+POLLSSARIFPOLL LAV RN LL 4, R)
FPIELEPANIRPO(LEs LAY PA(RN, L &)
#PO(LESAAIFPULL AL ) 4P (16,1 0)
#03 (L5 ARIEPY(LEs Loy apa(pn, L) ))

209

L15 ID:GU(A*;B+)=D(A:n)~l./2.*K*("ﬁ(a,n)+pﬁ(ﬂ,ﬁ)ﬂ L3)

F1olhe RAE2H (DG (AL LIV APT(LIN ) 4nncA, L+ POE 7000
+POLLISAIEPOLLI A a0 (LR, A) 4PV ’

o /e EHREIR(PY(ALLI)KIPU(LIZLAYAP (L4, N)
+POCASLI)*PO(L3,L4)*PA (N, 14)
+PA(ASL3YEPU(LALLI)APO(L4,™)
+PO(ASLIIEPO(LALLIYRPA( A, 40
+PO{L3, 8)FPOIL3SLAY¥PNILA,RD
$P0 (L3 A EPGILISLA)*PO(R,L4)
+PI(L3o AYHPU(LA,L3)Y 4D LG, ™)
+P0(L3sAIXPO(L4,L3 Y PR(R,14))

Li7 IDs K=t
BHEXT
119
SYMBULS I=1, Dls D2, DR, DIy DLPD, D2A, D20, u, 7, Ks Iigélx-
12711, I3TLL, I4Ti1, I5T11s 16Til, I7T11, TaT11s 1
e e1s o]
INDICES HleZs H2nZs Hi=Z, No=Zy MGale YNPal, Mam7, *11?=Z’ ‘;’:;, N,IU
157, H16mZs H1T=2, N18=Zs H20m7, 421m7, H3=7, 1750 L=%r,,
M11=2y M1222, LA=Zs Th=l» HU=Z, WU=Z, A=7, %ely ooz, L7
KAuZy Ll=2s L2=1, L3=Z, L4=1y Li=ly, LAx7, [ 7=7y L /‘l’z,sZ'
D=7, S1u7s AAuZ, B0=Zs CC=Zs AALaZ, anner, AMZ2L2 7, C175,
a7, A3=7s Bimls B23Z» N2=Z, Jp BAL=7, anamz, P02, 5477
Cpal, C3=7s fauZ, El=l, £2=7, L33ly "1a7, S2:7p E
‘ nis
FUNCT1UNS Ny EpF=ly Gx=is Gls 55=1s GGeCs 657, YURaC, IS, {)D"U’ y p2s
NTs NS=ls DX, DX, DPsy LF=U, GHL, 54, civ, 6, Y2
"X, RR,
EXPRO ﬂl: !’.Z; Ra} o'?."', Rfi, ﬂ()) LAG. "
A ,‘1”"
RUNNING TIME (SEC) 1423 ygen MAFET
TERMS IN OUTPUT 33 2;39
GEMERATED TERMS 3¢ INPUT SBACE a1 W74
EQUAL TERHS 3 NUTPUT SPaCT 199 260
CANCELLATIONS 4] NFe OF LXPR, no 5tif}
RECHRDS NRITTEN 0 IDe RIGISTER 15 750
MULTIPLICATIONG VL FUNCT. RiG, [
R =

+ 1e/2,%P2(MUsNULRDLRO)

- 1, hHP2(HULCeCotU)

= Le/2e#P2INUsRA,HU,RD)

+ 1,
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14,¥P2 (MU PN HY)
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= le/l4okP2UN,NUS T, HY)
+ 1y /44% P20 0N, HU)
= Le/2 %P2 (RDpHU,NU,RD)
+ 1o /4,%5P2(RONUL RN HU)
+ 1o/ 4e¥P2 (RN, R, HU, )
R3 =
+ 1o/4e%P2 (MU, HU,RI,RD)
- 1./4.*92(mu,c,c;uu)
= Lelb KPR (MUSPO,HL, R
+ Yo/ kP2 (HU, RO RO N
+ Lelba¥P2 (NI, NU,RI,RN)
- 1g/44%P2(HUs RO, HU,RIT)
= Le/4emP2IT, MU CoHI)
+ 1a/4efP2(C,CalMys )
= Le/a o ¥P2(RNSHULNU,RT)

+ 1o h TP I{RI MU, R0,0)

o2/ O
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+

R5

Lea/bo¥P2(ROLHY, MU RT)

Le /0 ®P2(ROTSPDaNULNU)

lelhexP2(LAHULINULRD)

Le/aa®P2(LA,MULRT, 1)

Lelbo*P2 (LA, R)

le/4emP2(LA, R MU NU)

le/4exP2{HU,LA,NUMRD)

La/b#P2{HUs LA, ROHHI)

Lo/t P2 (¥ HULASRD)

Le/to¥P2 (MU ROy LA MUY

Le/aa P2(NU, LA, BU,RD)

Le/4a™P2(HU, MU, LA,RO)

Le/74e¥P2{RO, LA, HY)

La/aekP2{RNS MU, LA, NUY  +u,

T R2aD (NI A2 IERAH3S M N3 02)

02!/
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Z RA=sD(LASMUYED(TASRU)*RR(N3»L A3 TA)
7 REsD{AUsC2IHD(RN,CI)AD(HUy CHY*PR(LALC29C22CH)

L1 I R?(N3+JHl+rN5+;N2+)n($H1(N3,n1,M5,N2)-GHI(HB;&l;HZ’”5)
R4 2 %]
L3 IDGHL(HA4 HO4+p HT+sHO4) =

e  RID(NE,HB)R(P2(NABB,NT,10)+D2 (13, NG, HTHNT)
+P2 (NS T NA MY #DP(NT o HESHOHT) 22
=P2 (Mo HT s NG,y =DD (N7, by HESTO))
L35 IDJG”(ﬂ§+&HO*)N0+)*GH(“1&+,ﬁll+’qiz+)=1.[1&.*K8*2
QUL HII ) PLANOs NAB, B +PLLNL3, MR, 8)
+PLINLI3,NB,NO)+PL(MNA,MNI3, 1K)
=PLINOs HBaNLI3)=PL (N, H6,MN12))
HEUAHLOLHIA)I T (PLIINLY M2 4o HL2) 4P (NY4,MT1,M22)
#PL(NLI4sMNI2,NIL1) 4P (312, M1%,M4])
“DPI{NL1yNI2oH14)=P1 (L2, 1M24)) .
L7 TN GHINS+2H64sHB+) mL o 74 o ¥ KAGU(NB, N1 H (P (NOy HI3NED4PLIN1I3s NG, NE
+61(ux3.ua,na)+?1(nn.n13.ﬂb)
—PY (Mo MEsNI3)=PLINE,NO,HL3))
L9 INsGUL NI+ HA+sMBH )mml /2 BUBIDY (NF, A, N3 ) +P1 (HI) N5, ME))
41 e/ b HKEK2H(PIINS ) NLE,NB)RPN(H15,6)+P1 (N5, H1TsHP)HPO(NA,MLS)
+PL(N15, HS BB EPA(NL G, HA) 4D (N15 1S NE)EPU(NG,H1S)
EPO(MNS ML) * DL (HLS,%16,HA) +P0 (N5, HLB )P L{NG NI NG)
PG INLIE S NS Y AP LINL S, s MA) #PA (NLpNEVEPL(HANLESNDD)
—1e /Do kKHm3 (PLINSsNLEsNB)HPO(HLE M4 )*D (210 NO)
APL{N5s N5, 05 %PO(NLS, 01620 (N5, H1H)
HP LRGP NLS R )k PA(N1H, 1550 S (HLI6sNE)
HPL(NBINLESHB)IRPO(HLANIEVRD( (HANLO)
FP LN, M) PO (NS LAY RP G LA ND)
+PLANI5 S HEH 1) EPALIN G, M1AY*PO (S N16)
#PLINLE S NG EPO (N, M2 T)*2 0 (N1, NO)
HPLENLE ) NG HR ) EPO (LA, 1)+ 0 (b HLE)
+PO(NES HIB)RPL(H15,M34, R *20(HLOsHS)
+PO(HESHLS)#P L (NI FaM15,HAY*2 3 (L NLE)
HPUO(NEINLSIEPI(NLOs IS, 1R PO (H16NE)
420 (M5 NLE)TPL(HIALNLE Ja)*0 (16, HL0)
HPGINIESHE) %P (NLS, 16, M8V #D L (H1H,N0)
+PO(HLG,HE)*PI(HL5,N16, M) kD3 (HHNLE)
+POANLTESNBYRPLINL AR, MRV ED G ({16 i1E)
FPO(HLESNI )P L {M15, 115, MRY (PO {NO,HLE)
+PO(NEINLE)XPL(NIG,M1A)#DL (N1HsN6,HE)
+PA(HEINISIHPGINLS LAY+ (MO, HLEP HR )
FPO(NSEsNL3)=PO(NLA,NIS)#DT (ML) RO NBT
FPOCHEPHLBY*PO(NLAL ML Y epy (M AN LB NB)
+POLHIESNE )DL (NLS HYIA)#PLIN L6slibsH2)
APU(HISSNE)APL (N1S,H16)201 (N6 HI0,NE)
HPOIHLE s HE)RPOINLL, IS Y #D L (V1L Hbs"8)
FPO(NLEH5)*PO(HLA, M) P (ME,NLS,NE))

)

Lis NeK=0)
Li2 TIN5 GUIHE #2106+ )XGUIHLO4 NI 4) 20N (NG, 1A =10 /2 XKE(PO(HI, NO) PO (NGNS Y)
41 04 g HRFF2H (PO (NS IRIB)RDS(N18,04) $DA(MS,M15 )P O(NHHINIT)
+POLHLG M) AP O (NS sME)aPQINT S HE I PU(NGLNLE))
1o /N HKERIA(PI(HTELHLIS)APO (NI 18 % nA(N16sNE)
+PO(NS I NISIHPULHLS 2 11AVEPAINGHLA)
+PO(NS S HIB)APL (HIA,N1R)*PO(N16,N6)
FPNNHSHRLD)* PN, M5y 2P (MG MLG)
+P0(Nl§’“5)*b(,("-l]_ﬁ,\jlhj*?r_\(\l 10s18)
HPOCHLS S HIVEPO (LT, 141 # 00 (N5 NLE)
+POCHLIGINE ) PCLNLOs 15 PN LA NE)
#PGINLE NI Y PRC (15,1151 9pa(NSaHLE)) )
HAD(HLOPNAL) =2 /2= (PO (NI, N1 ) +PI(NLIL,N10))
1 L4 HCEER% (POCHLIO NITYAPO(NL 7oL 1Y an (MU, HLTYHPD(NLI,NIT)
+PO(NLTPHIO PR 00 (NP, e 1140 R 1T HLE AP (NLL,HTT))
Lo /B FitHorg R (POCHIG L HITIXPG (N L7018 %00 CHLA, HLL)
42O MNLUP LT )IHPQ (17,010 ) w0 G(H12,M10)
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+POCHLUs NLTYEPO(HM1A, NLT7)*P0(H18, N11)
+PO(NLOLNLTI*PO(NLA, ML) *PO(NLL,NLIE)
+PO(HLTSNI0Y#POIMLT, 1) HPO(HI,N1Y)
FPOINLT>HIOIRPO (LT, NIRYEPO(HLL,N10)
#POINLTHNLUYEPL(MLA, M 71RO (NIO,NLY)
FPGINLTa NI EPD (MIRLHL I HPA(H LT, N18))) 0243
L15 I0, GUINS+2 U0+ ) =D (NS HO) =1 /2 ¥KH (PO (MG, HA TP (NE,N5) )
1,/ e M KA (POLHI S HLO)EPO(NLS S IO YHPOING RIDIFPG(HO,NLT)
FPUINLE S NEYFPO(NLS»IAYADNINLE A5 )XPO(NA,NLE))
nl,/g.*K*ma*(PO(NS;N15)WPC(Hlﬁ,ﬂlﬁ)*?ﬂ(ﬂl&,Nb)
+PO(MELHLIB)#PO(HLG 191 %PO(NA,N16)
+O(NSP LS )P PO(HLA, IS IEDO(N 1 G,HL)
PSP NLE ) RPN A IS YAPIING S NLO)
+O0{HLSSH5 ) PCINLG M1 AY*ON(MLL,H0)
FPGHLE s NS YEPL (NI aMLHIFNL(NAH,NLE)
FPO(MIGHHE)RPO(NIOIMIENI*¥DYUINLL,NG)
FPO(HLDYNGY*PO (IR AMLBE)IEDN(HH,N16))
L17 I1DsK=0
ENEXT

SYMBOLS I=I, D1, D2s D3s D1Qs DIPQ, D2, DIPN. W, 7, Ky ILTLL,
) 12T1Ll, I3T1ls 14T21l, YSTLLls IGTLILs T7T11s TIATUL, 197711,

INDICES NinZ, H2mZs H5=Z, Ho6mZ, NO=2, dT7=ls M7, N1A«Z, Hl4=Z,
H15e7, Nib=Zs HilTels H1R=Z, H2G=2, N2la7, Mi=s7, N4=Z, Nilgal,
Hl11m2, N12=Zs LA=Z, TA=Z, HU=Z, MU=7, A=7, 2e7, C=1, Lx7,
KAnZ, LlsZ, L2mZ, L3=Z, L4al, LESaZ, LonZ, L7e7, Lb=Z, LG,
RO=Z, $I=2s Ad=l, BB=Z, CC=Zy AAL=7» AA2=7, AA3=Z, Al=Z,
Ap=T, A3=2, ALImI, B2=Z, R3sZ, J; BALeT, NND=T, [B3=], Cl=7,
C2a?y, C3x=7s C4al, Clul, [2m7, E3=ly 5'=7, 5227, 53=l, S4=7,

FUNCT IONS N, EPF=I, 6=Is GI, 55=I, G6aCs GT» UR=Cs R4, DD=U, DS,
DTs D5=ly DXy DHs DP, OFel, GMis GM» SUYs Gy PCa PLls P2,
RX, 1R,

EXPR, Rl, R2, R3, R4y RH, R6, LAS,

RUHNINMG TIME (SEC) 21?0 nssn HAXIMUM

TERMS IN QUTPUT 33 B

EQUAL TERHS 3 OUTPUT SPACE 190 4740

CANCLLLATIONS a MR, OF EXPR, 5o 760

RECORDS WRITTEN 6 ID, NEGISTEIR a5 500-

MULTIPLICATIONS ) 1G5 FINCTe REG & 1580

R2 =

+ La/72.%DP2(N2,N2,N3,N3)

m Lall EP2(N2sNA,HBH2)

= La/2kP2{N2sN3,N2HN3)

Lo b HPT{H2, N3, H3LN2)
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“ 1e/he* P2INBIN2,HBsN2)

+ l-/#-*PZ(HB;MB,NZ:HA)

27y

le/2e%P2(N3H2,H2,H3)

+ e /9e*FP2(H3,H2,H3,N2)

+ le/40%P2(N3,H3,N2N2)

R4 =

+ 1o /4eFP2(NASNT, My ML)

= Lel/%a®P2 (1B MUsN3, NI

+

Lo/ 0% P2(N35H3, 80 ,NU)

+ 1o /4™ P2(MNA, MU, N3, NI

- .1-/‘Po*PZ(N’l”U;"U,”}}

= Le/4o¥P2(MAsNU,NUSND)

Le/4 ok P2(MUsHA,HALN)

+ L/t P2 (MUS NI D, N

- 1. /‘1-*P2(HU’N.}JHU,”})

+ La/b kP2 (ML NU,H3,N3)
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= la/4e%P2LHUs N2, BN

+ le/he¥P2(HUSMIL,H3LM3)

2/

R6 =

= le/he#P2(LASHUHUSPRDY
+ Le/bo¥P2({LASHU,RN,HY)
= LelaFP2ILASNU,MULRD)
+ 1o/ %e*P2(LA R, MUy NU)
= Yo/4¥P2HUs LA NLISRD)
+ 1e/4kP2(MUS LA RO, ,
+ Le/a¥P2(RULNU,LALRN)
= le/4e*P2{NULRO,LA, M)
~ Je/Hhe*P2{(HU,LASHULRD)
+ la/44FP2(HUAMUSLALRD)
+ le/4e¥P2(R0Ds LA HUSHY)
- l./é.*PZ(RDfHU’LA:NU) +0.
MR
L LAG=(La+ o SRICKP (200 H20 )4 KER2H(DA(M2VN20)4PO( 21, N21) /8,
=le/ LG (POCH20,NZL)IFPOIHZO,M2TII+POINILY N2 1) AP I(NAL,N2D)

APOCHSIy HIV)HFPOCHZC S H2L)+PG (N2 H20) PN LN 1,H20)) })
A{DIHRIAR24D2FUIEN4AHDIXRS AN G)
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L3 ID,K=0"
MPRINT LAG
DELETE R1sR2sR32R4REHR6

#BEGIH

SYHBOLS I=I, D3, D2s D3, DN, DIPQ, D20, D2pny W, 12 Xu 1171, 2/4
12711, $aTils 14Til, I5T1L, T6Tii, 17711, 19711, 19T11.

INDICES N1wZ, H2=Z» [590, Nb=Zy NfimZ, NT7=2Zs MI=7,
M15=7, M15=1s Hi7=2, Ml8=7, N2N=Ls MN21=7:
M11=7, pl7aZs LA=Zy TA=ls
KA=Zs Ll=7s

Mi=7y Mla=Z,
Ma=T,
MUsZ, NlU=2, A=7y An7, C=ls L=l

L2m7s L3mZ, L4=Z, L5aZ, LAn7, L7=1, L3=Ls L9212

d4=Zy Nlu=1»

RN=7, SI=Zs AA=Ly BO=ls CC=l, AAL=7s AA2=7, AA3=ls, Al=Iy

h2al, A3aZy Dlnls D2=22s B3als Jr 381=7, ap2=Ty
C2=7, C3asls Chnl, EleZs, [2=Is

ngiazy Cl=ly

E3n7y S1=7, S2m=Z, S53=ls S4=le

FUNCT INHS D, EPF=l, G=Is GI» 555I» G6=Cs 6Ts UG=Cs U5, uD=U, DB,
DTy DS=tly DX: DKy OPs DF=U, GHis GMs G, Gy PRy Ply P2y
RNXs RR,

EXPRe« Pl, R2s R3, R4s R5s RbHy LAG,

RUNNING TIME (SEC) 10401 187n  HAXIMUN

TERNS IM QuTPUT 369

GEMERATED TERMS 369 INPUT SPACE 213 2005

EQUAL TERMS 0 AUTPUT SPACE 25134 4740

CAMCELLATIDNMS 39 KRR, OF EXPR, 14 261

RECORDS WRITTEMN 12 ID, REGISTER 2 5C0

MULTIPLICATIONS 17002 FUNCT. HEG. 1k 750

SYMBOLS I=Is, D1, D2y D3» DLy DLIPWs D2A» D2PO, Yy 7y % 11Ty

I12T)1s 13TL1Ls IATLL, 15T11s I6T3i, I7TLL, 12712, 1971l

INDICES M1=2, N2eZs NB=Zs NHO=Zs B8=1, N7=1, Hiay,

Ni%=Z, Ml6=ly H1T=Ls H1BmZ, N2iisZ, H21e7, NAr7,

Mia=z, Hl4=ls

HomZy H10=T7,

Hllmz, MN12=Zs LA=Zs TA=Z, MU=Z, HNU=7, Ax7, =2, C=T» L=1I,
KA=Z, L1=Z, L2281, L3aZs La=Zs LYW=y Li=7, L7=7, L9=2Iy L9=1,
PO=7Zs SIuZs AAnIsy B8=Zs CC=Z, AAl=7, AAP=7, AA3nZl, Al=Z,

A2=2, A3=2, Blsl, D2=1s R3=71, J» RAL=7, NR2=7.
£2=21, C3aly CH=Ls Eils=ls E227y

FUNCTLORS 0, £pF=l, G=l, GI, G55=Is G&aCs BTy 00, URA,
DT, DS=Us DX» DK, DPs DFE=ly 6MI, €Yy 5Ul, Rl
P!) QR-

EXPRe P1, R2, R3s R4s Ry P9y LAG.

pR3aly Cl=1,

E3m2s Ste?y S0, S3=l, Sh=l.

DO=1), DBs
Py Pls P2
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BEGIN

SYMBOLS

INDICES

VECTORS
FUNCTINONS

EXPRe

19.87 SECOHNDS

COMMON V1isV2sINVP

S ZsKK \2/7

Y Qls02,03,p
*FIX

I=1s Dis D2y D3 Ding DLPQ, D29y DIPAe Uy 7y Ky IITiI,
I2TL1s I3T11l, I4T1Ll, I5T1l, I6TLLls I7711, T2T11, I9TLlL,
KiKe

Ml=Z, M2=Z, H5=7, Néh=Z, Ndal, MT7=Zy N2=Z, NIi3s7, Ni4=],
M1%=2, Hl6aZ, N1T7=Z, H18=7, M20=7, M21a7, NAe?, No=7, NlU=Z,
Nll=Zs t12=Z; LA=Zs TAeZs HU=Zy NUx7, A=7, R=7, C=7, Lx7,
FA=Z, Li=l, L2=Zs L3=2s Lb=ls L5=1s LH=2s 1727y L=y LO9=Z,
RNeZ, 53e7, AA=ls D8=Z, CC=Z, AAl=Z, AA2=27, AA3=], Al=Z,
A2mls AdmZs RinZ, B2aZ, B3=al, Jy BRInJ, UN2w7, 3B3aZ, (lel,
C2=7y C3=Zy Ch=ol, El=l, £2=21s L3=1y S¥=7,y S2=7, S3=Z, Sth=zl,

0ly 02y 03, P,

Dy EPF=I, $=21, 51, GS5=1p GH=Cs GTs MGGy HAG, DD=l, DA,
DT, NS=Us DX» DK» DPy» OF=U, GHLs» GMy Ally GUy PG, Pl, P2,
RX,

allpy =0y =0y =0y =0, =0, LAG, V1, V2, INVP,
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BEGIN 1497 SECOHDS

N R
Z V1sLAG 2)8
L 2 IDsADISOP2(LL+sL2+sL34sLG+) *P2( L5+, LA+ LT4sL04)=
DULLAALYED (L2, BL) %01 (L3)*0LILA) ¥ (L, A2) ¥ {L6,N2)#Q2(LT)*¥02(L8)
FNEXT
SYMBOLS I=1Is, D1, D2, D3» D23, D1IPAO, D29, 02PN, Y, 7, K, 11Tl
I2T24s TATL:» I4T31, I5Til, I6TXL, 17TI', TAT11, [S8T1l,
KK o
INDICES Hi=Z, M2eZ, 5=z, HOal, NA=ls MNT=Zs MNIa7, M12=27, Mi4=1,

H15=2s Hlb=Zs HL1T7uZ, H18=Z, H20eZ, N2ia7, Mle7, H4=l, MNlC=7,
MlimZe H12=2, LA=2, TA=ls HU=Z, HUal, A=7, =7, C=1, L=7,
KAnZ, L1=2, L2sZ, L3=ls Lasls Li=Z, 1927, L7=7, L8=I, LO=7,
PN=mly Sln2s AAal, B3=las CCuls AAl=Z, AA2n7, AA3eZ, Al=Z,
A2=2s A3=7s 31=2, p2=1s 83=Z, J, BRL=7, AARP=7., B03=Z, Cl=I,
(ps2y C322, C4nl, Ci=ls £2m2s £30ls S)ial, S2a7, 53=1, S4=1,

VECTORS a1y, Q25 03, P,

FUNCTIONS Ny EPE=l, G=I, GI, 55=1r 6O=Cs G7» UG=C, MRS, DD=Us DBy
DT, NSals DXs DK, DPs DF=Us GHl, Gy 51N, Gils POy Pis P2,
RXe

EXPRo 20, =0, =0, 20, =0, =Us LAG, Vi, Vi, THUD,

RUNHING TINE {SEC) . 1468 USED  MAXLWUN

TERNS IN QUTPUT 36 ) . ‘ Y

GENERATED TERES 369 IHOUT 5PACE 2m P

EQUAL TERHS 31 HUTPUT SPACE 2HE, 4740

CANCELLATIONS 22 NRo QF CXPR, 23 264

RECORDS WYRITTEN 22 IDy REGISTER 14 560

MULTIPLICATIONS 25904 FUNCT. REGa 23 150

Vi =

+ O1(ALI*01(A2)*02(R1)*2(D2) . -

* ( 1e/8e%D2 )

+ 0L(AL)¥02{A2) D (D1, 32)

* (= 1e/8,4N2%02D02 )

+ ALIALIHQ2(AZ)kQLIBL)*Q2(B2
* (D1 )

+ ALIAL)#02(A2)%Q2(BL)*2L(n2)

* 0 la/Be¥D2 )

IVERSITA DI TRIESTE
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+ QLIAL)+FR2LA2)ED(RLD2)
* ( 1e/8,¥D2%01DO2 )

o7
+ QLLAL)Y=D{A2,01)%01(82) /j?

* = 1a/34¥D2%02002 )

+ QLIAL)Y*D (AR, BL)*02(B2)

*{ Le/3exD2%A1NA2 )

+ QL(AL)*D(A2,R2)+01 (D)

S% (o~ D1=02DN2 )

+ OL{AL)®RD(A2,B2)*Q2(B1)

* o o= 1e/44*D2%N1DAZ )

+ Q2(AL)¥QU(AIRQL(RL)*Q2(B2)

% ( Le/8,4%D2 )

+ N2(ALYHQI(A2)*02(D1) %021 (B2)

¥ (D3 )

+ A2(AL)¥A2LLA2)*D(BL, D)

¥ o = 1e/2,%¥D3*QLNA2 )

+ Q2(AL)FQ2(A2)*Q3(R1)*OL(B2)

¥ { lo/84%D2 )

+ 02(AL)*QZ2{A2)%D(B1,DB2)
* ( - lu/Po*DZ*QlDOl )

+ O2(AL)Y*RD(A2,03)%QL(12)

* ( - l!/Zt*“E"QlI’)Q: )
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+ D(Al,BLI*Q2(A2)%N2(B2)

* (- D1¥21DAQ1 )

2L

+ D(AL,BLYAD (A2, B2)

2 ( DLEQLDAL*O2DAL + Lo/4o%D2%01NA2*%2 )

+ D(AL,B2)%01 (A2)%01(B1)

¥ (= Le/B4%D2#%Q20D0OZ )

+ D(AL,B2Y¥QL{AZ)X02(DBL)

¥ (= 14/2.%D3%Q1D22 )

+ D(AL,B2)%Q2(A2)*Q1(B 1)

* { 1e/8B4%ND2¥*QLDO2 )

+ D(AL,B2)*D2(A2)%Q2(BL)

* (= 14/8.%D2%QLlDO1 )

+ D(ALsD2)*D(A25R1)

%

{ 1e/8%02¥NINDALHA2D12 + 1,/72,%D3*QLDAZRY2 ) 0,

NP
Z V2=LAG

L2 INs ADISO P2ILL+sL24sL34,L44)4P2(LE+sL6FsLT4,LB4) =
DILY,AZI*D(L2,D2)*0Z(L3) %02 (LAYEDILE,ATIRD (LS, B1)*0OT(LTIRAL(LY)
DELETE LAG
ANEXT

SYMROLS I=I, DL, D2, D3, DL, NIPI, D20, D2PNy My Te %y I1L1Tlls
T2T11s I2TL1i, I64Ti3s I5TL1l, I6TLl, T7T31, 19T112, I9TL,
KKe

INDICES MiaZy, M2=Zs HiaZs Hb=aZs MN3=Z, NT=1, M=7, Ni3xZ, Hi4=1Z,
N15aZ, Hlh=Zs 1722, H1B=Z, H20=7, M21=7, HA=7, Na=1, Nid=l,
Mil=7Z, N12=2Z, LA=IZ, TA=Z, MU=Zs NU=7, A=, w7, (=7, L=Z,
KA=Zs Li=Zs L2=Zs L3=Zs L%=2y L5=ls L&=7, L7=7, L8=l, L=
R0=Zs ST=7s AAsZy, 283=7p CC=2Zs AAL27y AA2=27, AA3 =T, Al=l,
A2=22, A3x7, B1lmls O2mZ, R3=Z, J, BLm7, RA2=7, {H3=7, Cl=Z,
C2=Zy, C3=2» C4=Z, L l=l, E2=1, T3als S1=27, SP=7, S53=71, S4=I,

VECTDRS 0l, 02y QA% P

CENTRO DI CALCOLO DELL’ UNIVERSITA DI TRIESTE




Gml, 6Is» G5=I» G6aC, 67, UG=C, URGs DD=U, DB,

FUNC TIONS Ds EPF=Is

_ DTs 05=Us DXs DKs DP» OF=Us GMl» GHM» GULl, GUs PO» Pls P2

R¥e . O
EXPRe =y =0y 20y =0» =3 nQ, LAG, Vl» V2s INVP, y
. ) B / j

RUNNING TINE (SEC) 3449 ns=n naxIHu ST/
TERHS IN OUTPUT 36
GEMERATED TERNS 369 THPUT SPACE 279 2000
EQUAL TERMS 311 AUTPUT SPACE 265 4740
CANCELLATIONS 22 NP, OF ZXPR, ) 260
RECIRDS WRITTEN 24 1D, REGISTER 14 510
HULTIPLICATIONS 1046 FUNCT. REG, 29 754

7s K5 11T11s

SYMBOLS I=I, D1s D2s D3s 019, DLPQs D20, DAPO, T
12711, I3T11l, 14T1l, I5T11l, I6T11l, 17711, IaTlls [9T1Ls
KK
INDICES W1=7, N2eZs N5=I, N6=Z, Bg=Z, NT=Z, H7a?, M1R=Zs Hi4=l,
N15aZs Hi6=Zs NLT=Z, M18=Z, H2u=l, NP1al, NA=7, Héxls Nlle=" s
H11e7s H12n7s LA=Zs TA=Z, HUmZ, HU=7, A=Z, %=7, C=1s L=Z
WA=z Lis7s L28Zs L32Zs Lé=Z, LE=Zy Lbsl, LTa7s LO=2s L9
Pwzs SI=7s AA=Zs DB=Zs CC=Z, AAL=7, #A2s7, AA32L2 Al=is,
K2a2y Admls DluZy D2nly B3mZ, J, DALlw7, 0n2a7, DDA=Zs Clom
C5-7, Caml, Chals [oel, £221, E3=l, Si=7, §2=7s 53=2s S4ie=
VECTORS al, 2» Q%s P
FUNCTIONS D, LPFals Gols G521, Go=C, G7, UG=Cy Un3, DOTU2 DB
0T, nS=U, DXs DK» DPs DE=U, GHls G4, GUL, GUy PO7 T27 7
RX
EXPR, w0, =0s =05 =y =Gy =0, LAG, V1, V2, THYP, '
V2 =
+ QL(AL)%2L(A2)*Q2{DN1)*22(B2)
* ( Le/0.¥D2 )
+ QL(AL)I*QL(A2)*D(B1,D2)
¥ (= L4/8.%D2%02002 )
+ QL(AL)*02(A2)*A1(B1)*22(B2)
* { Dl )
+ QL(AL)*02(A2)*02(B1)*0L(32)
€ ( 14/8.¥D2 )
+ QL(ALY*02(A2)%D(12,02)
£ 0 Le/BeN2*QINO2 )
o)
{5
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NL(ALY*D(AZLBLY*QL (B2

{ = Ae/Bo®N2%02D0O2 )

AL (ALIHD A2, BL)#QZ (R2)

{ 1e/Ba%D2%231D02 )

NLIAL)*D(A2,R2)*01(R]L)

( = DL*02DN2 )

QL(AL)*D(A2,B2)%02(B1)

( - l.l’n*ﬂZ*QlDQE )

Q2 (AL YHALCAZIFQAL(BLY¥Q2(D2)

( le/86%D2 )

A2 (AL)FALLA2)¥A2(BLY =0l (B2)
( b3 )

N2 (A1)HF0L(A2)*D{D,82)

(= 1e/24%D3%QLDOZ )

N2CALIF02(A2)%0L{BLI=QL(BL)

{ 1./D4%D2 )

N2 (A1) *A20A2)%D(B1L,N2)

(= 1./78,%02%0LD0L )

G2(AL)4D{A2,R1)%02(82)

( = 14/72.7D3¥0QLD02 )

N2CAL)EDCA2ARL) 02 (01)

2C2.

CENTRO DI CALCOLO DELL' UNIVERSITA DI

TRIESTE
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¥ o - le/34%¥D2%Q1DAY )

+ Q2(AL)*D(A2,BR)X0I(BL)

¥ = 1e/44%D2%Q1D02 )

+ O2(ALI#D(A2,082)%02(B])

# ( 1,/44%D2%01D121 )

+ D(ALsAZ)I*QL(RL)*0I(R2)

¥ = 1,/8,%D2%02002 )

+ D(AL,AZ2)#01(RL)*Q2(B2)

* ( le/8e%D2%QLD0O2 )

+ D(AL,A2)*Q2(R1)#01(B2)

* (= 1./24%03%91DN02 )

+ DUALLAZ)*02(31)*02(32)

® { = 1l4/8¢*D2¥01D0T )

+ D(AL,A2)*D(D1s02)

% 0 L¢/8KD2FQLIDALKRA2DAY + L /2,.4D3FQADOZEED )

+ D(AL,BL)*QL(A2)*N1(N2)

X { le/44¥D2%02DQ2 )

+ D{AL,BL)¥QL{A2)*Q2(D2)

¥ (= la/447D2%Q1ID0O2 )

+ D(ALL,BLI¥Q2(A2)F0Q1(NR2)

(= Le/G*D2%QLDNZ )
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+ D(AL,BL)*02(A2)¥Q2(B2)

* (- Dl%01hnl )

+ DUALSBLYI*D(A2,RD) «2279;

X 0 DLAQIDOLANRDAR + L /4, FD2ENIDO2KED )

+ D(ALLB2YE0L(A2YRQL(AL)

(= le/B8o¥D2¥Q20Q2 )

+ D(AL,N2)+01(A2)%02(R])

¥ (= Lle/24*D3%Q1D22 )

+ D(AL,D2)*02{A2)*Q3IUIBL)

* { le/84%D2%22D0O2 )

+ D{AL,B2)*02(A2)*Q2(B1)

# { = 1,/8,%D2%QLD01 ) '
+ D(AL,D2)¥D(A2,B1)
¥ ( 1le/34%¥D2¥Q1DAL%Q2NO2 + L /24*D3IXNADA2KX2 ) 40,

HR
7 INVP=Yi+Ve

L2 IDL QY (HU+) =D (1Y)
L3 ID, 2, DATPRIOLHU+ ) =P (HU)
L5 INsQ2(NHU+)==p{H11))
L 6 IDS2-DUTPR,QAZ(MU+) ==~P (1))
L8 In Z=2%Y
HPRINT INVP
DELETE Vi,Y2
*BEGIN
SYMBOLS I=I, D1, D2y U3 D10y DiLPG, DCA» N2pas My 7y ¥, 1iTlis
T2T11l, I3TLis I&TLL, IHBTLL, 16T1Ls I7T11le IRT11s 10T,
KKe

NlaZ, M207, NBnZ, HHels NR=2Z, N7=1, =7, N1227, Ml4=7,
W1lBeZ, HismZ, HLT=1, Hid=1, HZ0=1, M21=a7, MA=T, Hi=Z, HlQ=]l,
NMli=Ze H12=Zs LARZy TArLs HUnZy NU=T7s Am7, A=7, C=Z, L=al,
KheZs Ll=2, L2227, L3271, L4=2l, L5=1, LH=7, L7=1, Li=l, L9=1,
PleZy, 5127, AAals D=2y CCnZs ANL=Ts AAP=7s AA3=l, Al=ls
A2als Ad=7, Ninl, B2=ul, B3mZ, J, MN1nZ, AN2=27, BN0IaZ, Cl=7,
C2=2s Cl=2Zy CA=Zy L=y F2=7s £3=1s S1=ls 7227, 53=2, S4=1,

INNICES

vmu,,‘

et
e
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o B

e e o i e skt i e T T e T T T

VECTORS - Q1, 225 432 Po

FUNCTINN p, £pFels 6=l GI, G5=ls G6=Cy G7s UG=C, UBG2 DD=Us DB

oS n?, pS=Uls DXs DK, DP» DF=l), GNL, GHs GU1, Gls POs Pls P2, 2‘25/

RXe
EXPR s0y a0y =0 20 =0s =0y =0, V1, V2» THVP,
RUNNING TIME (SEC) 4o 59 yeED HAXIHUM
TERHS IM OUTPUT 21 o
GENERATED TERMS 72 LPUT SPALE 213 200
EQUAL TERHS 45 QUTPUT SPACE 124 4746
CANCELLATIONS 6 N OF £XPR. 20 590
RECORDS WRITTEN 29 IDe REGISTE®R 15 24
732 FUNCTe REG 10 750

MULTIPLICATIONS

Ty Ly 11T11’

D2, D3, DL, DIPQs D20, 0200s Wy °
=1, N1, D2s D3s DiDy s b2dy f ’ gaT11s LOTiLs

12711, I3T1L, I4Tll, I5T11s 16711y IT77T3,
KK

SYN3OLS

N1sz, H2=Zs N5=ls HO=I, Hi=Z, NT=I, HI=7, M19aZs 514=L'1
H15=z, MlAaly H17sZ, N1d=Z, N2u=i, H21=7, Man1, Hhxls Nio=Z,
Hlim7y N1Z2nZs LAsZ, TA=I, {U=Z, HU=Z, A=7, aw7, C=2s L"g’
WAmzs Li=ls L2=Zs L3wZs LbsZs LB=ls LA=7, L7217 L3=Ls L9=1,
POazy §I=7s AA=Zy 83=Zs CC=Z, AALsT, AAPaly AA3 =L AI“Z:=7
A2wZ, Adels Bl=Zs, DB2=ls D3=Z, J, BRL=T, ARonTe g83ely E:,E’
Coazy C3s1s Chaly Ulsly £2=2, 13=2, Si=7, S7=17 §3=Zs 3h=Ls

INDICES

VECTORS a1, 92, N2s P
pb=ts DBy

FUNCTIONS D, EPFals G=Ils GI, 65=Is 56=Cs 67, UGSCy 1R 0, P2,
DT, DS=Js DXs DKs» DPy DF=U, GHls, 64s fUL, 6'ls FOs T2r T

RX,

EXPR. afy =0, =0 =05 8Us =0, =5, Vi, V2 THVP,
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DLBa - Wby Vil Nidew

C WORKS QUT PHL*%*3 PART OF R AND G¥*x,5%P Z a7
COMMON RLRR,LAG -

*EIX
SYMBOLS TalI, D1, D2y D3, DLIOs DLIPQ, D2Qs D270, Wy 7, W, I1T1Y,
I2T11s I3T2ls I4TILs, INTLis I16Tils IYTY1, IAT1L, 19T11,
KK o
INDICES Ml=Zy N2wZy HSnZ, NbnZ, =2, HTa27, tNal, M12=7, Ni4elZ,

ML5=2, Hib=2Z, HLT7=2, Hi8=Z, UZusl, NP1la7, HM2=7, Ng=l, N1Q=2,
Nilm7, N12=2Z, LA=Zs TA=2, #HU=Z, NUnT7s A=, 2m7, C=l, L=Z,
KA=Zy, Li=7s L2=Zs L3=2l, L4=Zs Lh=Zs Lb=ly L7=7, L8=2, LO=1,
=2y, S1=Ts AA=Z, D{B=2, CC=1, AAL=7s AA2=7s AA3=l, Al=Z,
AZ=Z, A3=l, AlaZ. 2ul, B83=7. J, 80127, AR2=7, BR3nl, CleuZ,
C2=7, C3=1y Ch=ly El=l, £2=Ls E3=ly S1=ls §$227, S3=2, S4=7,

VECTOpS Ql, Q2, O3 P,
FUNCTIDNS Dy LPFeIs Gels GI, G5=ls G6HaCy 57, Un=C, RS, NDD=Us DB,
DT, DS=Us DX, DK» DPs DF=lly GHi» Gy SULs AYy PO» Pl, P2,
RXe
EXPR =0y =y =0s =ls =y nly =U, =0y =m0s THYP, P, 2R, L AfG.
BEGIH 154609 SECIINS
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. BEGIN 15,68 SECOUDS

227

MR ) ‘

Z RRAHUNU) = (GHI (RO, HUSROs NUI=GHL (RO MU U, RO +GM(RO»S Iy NU)

*GH(SIsHUsRO)=GH(SIo HUs HU) *GH(RD» STHRN) ) #K*¥=3

L2 ID,GML A+ B L4, KA+ =21a /4 XK*GUL(ASCoKAI X (PL(B,CsL)+PLI(CsR,L)

+P1{C,yLsB)+PI(LsCyB)
~Pl{8sLsC)=P1(Ls»B,C))

F1e/aeFKEGULAL,C)X(P2(BICILsKAIAP2(ChRI Lo KA)

+P2(ColsBsKAY422(LsCHr Ry KA)
=P2(BsLsCrKA)=P2(LsRsCHrKA))

L % IDsGH(ATs D4 CH)HGH(AAFSUB+,CCHInT o /LA TRI T

*GUCALLLIF(PL{BILISCH+PLI(LLY R,

' +PI(L1sCrBI+PI(C, LY, )

=PL(BrCoLIN=PA(CrHsl))
¥GULAASL2)R(PL(BBsL2,CCI+PLIL2,08,00)
+PL(L2,CCeOR)+PL(CCHL2yBN)
=~PL{BBsCCHL2)=PL(TCsNAL2))

L 6 IDSGM(A+sB+sCH)ml o 74 o¥KxGU(ASLL)YX(PI(R,LL1,C)+PL(LLsyBsC)
+PL(L1,CHR)I+PL(C,L1,B)
~PLI(RyCol3)=PL(CyR,sL1))

L 8 TN GHIA+» D4 CH)mm] o /2 %K (PLIAS NS CI+PI(R4A,C))

+1 0/ 0o kKEF2A(PLEASLISCIXPOILISBI+PL(ASL3,CI¢PG(3,L3)
+PLAL35A5C)*PU(LI, ) +P (L3, A,CIEPU(R,LT)
+PO(ASLI)FPI(L3sB,CI+PO(ASL 3)*¥P1(DsL3sC)
+PG(L3,A)¥PLIL3sMsCY4PO(L3,A)4PL(BHL2,C))

=1 o /BoFKFR3H(PL(ASLISCI*PO(LASLG)*PO(LGs )
+PL0ASL3,CIXPU(L3,LAIRPO(R, L 4)
+PL(ASL3,CIEPL(LE,LI)*PO(14,0)
+PL(ALL3,CIRPO(LA,L3)XNO(N,L %)
+PLALBSA»CIRPOCLASLAYADPO(L A A)
FPLIL3A A CIHPL(L3sLAY*RDN(R,104)
+PLIL3sALC)*PU(LA,LIYEDD (14, B)
+PLIL3SA,C)HPO(LAs, L 2)V¥DPO(R,14)
+POCASL3IFPLALIHL4C)RPO(L 40 R)
+POCASLI3)EPLI(L3,L A2 )¥DA (5L %)
+PRCASL3)4PL{L42 L3 2) 4PN 4y 8)
+POLASL3IHPLILASL IS )I*PN(B, L 4)
+PU(L3»AYXPLI (L3Sl 4sC)EDPO(L4s B)
+PO(LALAIRPL(L3 L 4,0 ) %00 (0,1 4)
+PO(L3sA)RPL(LASLASCH¥PO(LG,R)
+PU(L3sAIHPLILASLASCIYPO( RS 4)
+PO(ALL3)IRPGIL3,L4)*¥P1 (1L 4,7, C)
+PG(AsL3)FPU(L3s13)%PI(R,LL, )
+POCASLAYXPO(LASL3)*PI(LA,RHC)
+PO{ASL3)¥PO(L4SLAY*PLIRSLS,yC)
+PO(L3yAYRPOLL3,LAY#PYL (). 4Ry C)
+P0(L3,A)XPO(L3,L4)*¥DPI(RyL4,5C)
+ LI, AIEPO (LA )*PTI (14 By C)
+PO(L3AY¥PO(LAsL.3)*¥PI(Rs L%y C))

Liw INsK=0

L1 ID,GUCA+sBH)*GUIAA4S BB+ )= (D(ApR )14 /2,7t (PCIAIB)+20(B,A))

+) o/ 4T KEEZE(PICASLI)ZPCEILIINI4P (AL LI+ PU(BL])
+PO(L3s AYXPO(L3LBI420(L3,AY%PC(RS5LT))

] o /B¢ ¥KEEZR(DPOCAILII*PO(LIHLA)EPO(L 40D
+PGCALLIIEPOILILLAYHPO(RLLA)
+200AL3)¥PC{LASL3I*PO(L4,P)
FOO(ASLAIEPG( L4 1L2Y PO (R, 1. 4)
+POCL3sA)XEPOLL3LAIEPO(L 4,P)
+PO(L3SAYFRPO(LISLAYEPOIN, L 4)

HPO(L3s AYHPOLLAI L)Y *POIL 4o R
+P0LL3LA)EPO(L4,L3VEDO(IR, L 4)))
FAD(AAP AR ) =50 /24X~ (P(AALRAY+PL(HIBY ALY )
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4L/ GamIERZECPULAAS LS YRPL LB RR) 4RO L2, L5 ) kpy (SibpLy )
+PO(LE, AAYHPOCLES AN +PO (L3, AAYPO(BBsLS))
w=lo /8ot XX (POCAA LS }*PO(LE»LOY*PO(LA,RD)
+PU(AAS LS IEPO(LS, LO)Y*PO(BR, L)
+PO(AAI LS ) 2PUILASLS)I¥PO(L5,88)
HPOCAASLS)RPO(LEILSI*PO(AR, L )
+POILE S AAYHPO(LS, LAYRPO(L4,a1) PR
+PO(LS, AAYRPU(LS) LAY *POINR, L&) v
+PC (LS, AAIRPU(LEsLS)*+PO(Lh,01)
+PO(LE, AAYXFO(LALE)*PO(RA, 1 6)) )

L1% IDSGU (A4, B4)aD (AsB) =1 e /2 *KE(POLALN)4PD(3,A))
10 O ANEEZU (AT ASLIYEPOIL ISR 4P (AL 2)EPE(%,L3)
FPBLLASAIEPOILISN)I+P0(12,4)4PO(R,L 1))
wd e /D EREEIH (DO (ASLI)HAPO(LISL4)XPO(L4yR)
+O0LASLBYHPU(LISLE)*PO(R,LE)
+POLAS LAY EPH(LasL 2)EPA(1 4, 1)
+PO(ASL3YEPO(LLsL3)> PR, 4)
+PO(L3, A)EPL{LISLLIXPNI] 4,47)
+PULL3,A)HPGIL,L4)#PO(R,L4)
EPU(LIP AV HFPULLALYL3)EPO(LG, 7
+PO(LI,AIFPO(LASLI)*PCIR,L4))
Lio IDsK=y
NPRINT RR
#MEXT
SYRBOLS I=I, D1y, D2y D3, D10, DIPQ, D27 02P0. W, 7, ¥, I1T1L,
12711, I3T1:, T9T1l, I5T1ls I6T1L, I7T11, I2711, 19T1l
KK
INDICES MlsZ, N2aZ, N5=Z, NébaZs HA=Z, #7=7, Hn=7, M13xZ, MNl4=ls
NltaZ, N16=Z, HL7=2, HiB=Z, H20=Zs H21a7, Nie7, H4=2, H1U=%s
Milm7, H12aZ, LA®Z, TA=Z, HUsZ, HUaZ, Aw7, N=l, C=l, L=Zs
KA=Zs Li=Z, L2=Zs L3=Z, L4=Zs LG=ls Lb=Z, L72l, Li=l, L3=ls
RA=Z, STal, AA=Z, DA=Z, CC=Zs, AALl=7, AA2=7, AA3=D, Al=ls
A2=7, A322, Dl=Z, BR2xZ, B3al, J, DA1lmz, GN2=7, BBi=l, Cl=ls
C2s2» C327, C4uly ElsI, (2=1s L3=1s S)le7, S2=7, S3=I, S4=Lle
VECTORS Ql; a2y QS: P
FUNCTIONS 0, EPF=T, 63l, 5Is G5sls GuaCs G7, 'GaC, HRA, DD=Us DBs
DT, DS=ls DXs DKs DP» DFE=U, GH1, GM, a117, 61, PO, Pl P2s
2 X
EXPRo =0y =05 =Dy =0, =0, =0y wd, =0p =0y IMYP, ©, ANy LAS.
RUNNING TIME (SEC) 4%¢25 usen MAXINUN
TERHS IN OQUTPUT 564
GENERATED TERHMS 564 INPUT SPACL 210 2000
EQUAL TERMS 0 OUTPUT SPACT 4340 4744
CANCELLATIONS o NPy OF CXPR. 52 250
RECORDS WRITTEN 32 IDe REGISTER 33 245
MULTIPLICATIONS 100929 FURC T RER As 730

N R
Z R’RR‘“U:NU!*(D(HU,NU)—L./a.*K*(nntnu,nu)*P“!N?r””;;
+1'/4'*K**?*(PO{HU;L?)*“O(L?,HH)+00(HU,L?)*??(ﬁu’fv))
+ON(LT5 AUYRPU (LT, NI 4P (L7, 4 ) FP UL
=Le /D eRKEXIE (DO (MUHLTI*PO(LTSLR)#PO (LA, NUD
+00 (MU LT IRPO(L T, LRY*00 L)
PR LTIEPCLLY, LTI *PO (LR NY)
FPUCMUSLTIPPO(L O LTI#PO (M1, 8)
APU(LTs HUI AP (L Ts LAY RPO (LM U)
FPOL TS NUYRPO(L TS LAY %PA(NI,LE)
$OOLL TS H)EI0(L A LTV PA (LMD

£P0 (L 7o Y =PO (L 0e L7VEPD(AIpLB)))
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+PO(L T HUIRPOLLRy LT7YPO(MUILLE)))

INyKur
MPRIMT R
HNEXT .
SYMBOLS T=l, D1, P2, 13, D12y DIPO, P29, N2PA, w, T, X, L[LTils agggga
I2T11s IAT1ls X4T1l, I5T1l, I&T11, I77711, TNT11l, 1IYT1ls
KKy
INDICES M132, M2=2, MNb6als NO=Ly Ni=l, N7=2, N2=27, WN13x2Z, Ni4=7,
H15=27, Hl6=ls N1T=Z, H1R=Z, MN2dsZ, N21e7, M3=?, Heel, NiUs=ls
M11=7, MNl2=ls LAmZs ThAmZ, WUnZs HU=7, A=7, 327, C=Z, L=Z,
KA=Z, LlaZ, L2=ls L3=Zs LA=2Z, L5221, La=Z,y L7=7s L3=Ls L9=Ls
NN=Z, SIe?, AA=Zs Di=ls CC=75 AAlel, AAP=T7s AA3=ls Al=],
ADaZs A3=7, 9imZs 82y [13=7, Jy BR1=7, AN2=7, B33=I, Cl=i,
C2=2, C3=7, Ct=ly Ll=ls [2=1y £3=2y S1=7, S2=7, S5S3=1y S4=2.
VECTURS Ql; 0ls QA3 Pe
FUNCTIQIS Dy, EPFel, G=l, GIls 55=I1, GéuCs 67, Ugern, 15, D=l DB,
NT, DS=U, DXs DKy DPs DF=U» GHL, GMy GUL, &l PUs Ply P2,
RXe
EXPR ally =fly =04 a3y mdy =m0y =y, =Cs =0 THYP, Py 2Ry LAG.
RUNNING TIME (SEC) Tel? 11§=0 MAXI UM
TERMS IN DQUTPUT 743
GEMERATED TEANS 876 INPUT SPACE 3%3 2000
EQUAL TERMS 133 OQUTPUT SPACE Hh740 4744
CANCELLATIONS 0 MR e OF EXPR, 23 260
RECIORDS MRITTEN 46 IDs RESISTER 3 540
MULTIPLICATIONS 32401 FUNCTe RiEGo 2R 750
SYMBOLS I=I, N1ls D2s D3y DL, DiPQy D2y D3P0, W, 7y Ky ILTll,
12711, I3T2ls I4T1Lls IS5T11, I6TLY, I7T1), INTI1» I9T11,
Ko
INDICES N1=2, Hp=Z, {522, Né6=Z, NB=I, H7=Z, N"=7, M13=2s Hl4=Z,
M1f=gZ, {162, H1T=2Z, HiB=Z, H20=Z, H21n7, NAa7, H4=7, Myg=Zs
Hll=Zy N12nZ, LA=Zs TAnZs HU=27y NU=7, A=7, =7, C=2Zs L=7,
KA=Zy Li=Zs L22Z, L3=Zy L&=LZs LS=1, L5=Zs L72l, L3=2y L9=1s
RN)=Zy SInZs AA=Zy DBaZs CC=Zs AAL=7, AA2=7, aA3=7, Al=1,
A2=Zs A3=ly Dlmls B2=2p 0327y Jp AR1m7, AR2n7, B83=l, Cl=l,
C2a7, CA=2, C4=Z, Elals L2=ly E3=2, Sl=7s §2<7s 5351 S54=1,
VECTDRS 01, 02y Q3s P,
FUNCTIONS Dy FPFal, Gnls 51y GH=ls G6mCs GTy Unaf, IING, DD=!Jy DB,
DT, NS=tl, DXs DX, DP, DF=Us GHML, GMs 2ULs 6Us POs Pls P2y
X
EXPRe =03y =liy =0y =0y =0, =0y =0, =}y =Cs IMNYP, B, 2R, LAG.
RUNNING TIME (SEC) TLe23 nsen HAXLIHUM
TERMNS I¥ QUTPUT 735
GENERATED TERMS B76 IMPUT SPACE asn 2000
EQUAL TERMS 14 QUTPUT SPACE imn 7126
CANCELLATIONS Q NRs OF E£XPRe 28 260
RECORDS WRITTELHM 59 I0e REGISTER 2 589
HULTIPLICATIONS 32401 FUNCTs RESS 28 5%

o

-
=

i}
<

el L

NV T WD

rdNA LA

z LAG=3.*R*(1.+.5*K*99(LU:LB)+K**3*lPﬁlLQ,Lﬁ)*PO(LQ;LQ)/BO
POIL3,LOYEBUlLA, LR )P0l T, L 0)%°

oLyl 2) '

st i1

S X ATV IS WPt

CENTRO DI

CALCOLO DELL’ UNIVERSITA DI TRIESTE




SYMBOLS

INDICES

VECTDRS
FUNCTINONS

© ¢2al, C3=ls Ca=l, El=ls E2=1, £3=Zs S1=7, §7=7» S°

APO(LALBIXPD(LBLLO)+PI(LI, LBY*PR(LO,10)))
IR (PO(LB,LBI¥POILOLLOIXPO(LLOSLIOY 748
=19 /32%PO(LByLB)X(POILI,LLIG)*POA(LO,LLO)
+PU(LI)LIOY*PO(LLO,1.9)
+PO(LLIO,LGYEPA (LY. LD
+PU(LIO, LY RPA(LIN,ILOY)
41 /743 (PO(LBILII*POLLISLLOI*PO(LIO,LA) él}cp
+P0 (LU LIY*PO(LILLIGYIHONO(LR,L10)
HPU(LOsLIFPOLLLIOS LY XPOLL1O,18)
FPOALISLG)FPU(LLOSLOY*DPN (LR, L1IC)
FPOCLIPLE)RPH(LOs LLG) 4PO(LTIN,LA)
+PO(LA,LO)FPOCLO,LIGYRPA(LA,L LM
+PO(LOLLB)I*POCLLIONLI) *PA(LI0,LA)
FPOLLALLBY¥PO(LIDILY.PO(LALLL0Y))))
ID,K=d
HPRINT LAG
DELETE RyRR
*NEGTH

1=1s D1s D2s D3y DiNy D1P0, D27, D2PN, W, 7. ¥, [LTLLs
I2T1i, I3T1ls I4T11, I5T11, 16711, T7T11, 1aTli, I9Tils
KK

N1=Z, N2sZy NS=Z, HO=Z, W82, H727, wos7, M12=z, Wl4=ls o
Nisn=Zs N16aZs H1T72Zs N189=Z, H20=Zs N21=7, M2el, H4=ls 7
MllxZ, M12aZ, LAwZ, TA=Z, HUsZ, MUsZ, AsZ, as1, C=Is L=20
KAaZ, L1=Zs L2=Zy L3aZs L4=Z, L5=2, Lb=7, (7e7, L3=ls L
Pr=Z, S$T=Zs AA=Z, BB=2, CCsZ, AAi=Z, AA?a7, #Ad=ly Al=l2

«Z
A2aZs A3=Ts Blals D2=Iy 0322, J, 4RLlwZ, AN2=7, ﬂ83:§; §i=2:

L1C.
Oly N2s Q35 Po

Dy EPFal, GaIs GIy 55=ls B6=C, GT, UG=C, N5, DD=Us DB2,
NPTy DS=U» 9%y DKp DPy» DF=ly GNI, GMy 5UL, ' pey Pls 4

PXe

as =lty =0y =iy =uUs 30s =U, =Csy =0y THVP, P, Wy LAGs

EXPR.
-
RUNNING TIME (SEC) 1&4333 ngen  MAXLAU
TERMS LM QUTPUT ‘ e "
GENERATED TERMS 943 1IPUT Space (S 4
EQUAL TERMS 0 UUTPUT SPACE azel e Mo
CANCELLATIONS 0 MRe OF EXPR. 3! o
RECORDS MRITTGN . 67 IDe REGISTER 2 266
MULTIPLICATIONS BH420 FUNCT. REG, 23
p 5 11T1:s
SYMADLS Taly DL, N2s D3, DLy DIPA, D23, D2PA, W, 7y Ko [
12711, 137T1Ls 14T11ls 15711, I6T1l, 17711, 13711y I9TLEs
KK
sav, A - - Hi4=1s
INDICES N1sZ, Hp=Z, N5aZ, NO=Z, NB=Z, NT=7, M3=7, M13=l, a7
pie NI5e7, N16+Z, 11171y Ni3=1, Nausz, N21a7, nisl, deels NIO=2s
N1lmZ, N12%Zy LAmZs TAwZ, MUz, HU=Z, Ax7, =7, C=Ir PO,
KA=Z, LleZs L2=Zs L3=Zs L4=1, LE=Z, Lo=7, |7=7, LO=Zs &
R0sZ, 51=Zs AAwZ, BB=Z, CCeZ, AALa7, AA227, AA3=Dy AL2C0
A2%7, AdsZs Dlmls D2=Zs R3sZ, J, ANl=7, NA2=7, Bé»’g’ Sanl
€227, C3=7s Co4=2» El=Z, h2=Z, £3=1, S¥=al, §2=71s Sa=is
L10.
VECTORS aly 02, Q35 P
FUNCTIONS h, £PEals Guls GIs H57Ls GG, 575 URAC, NRE, DD=Us DBy
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NTs DSalls DXs DKs DP» DE=Us GHL, GM» aUL, Gy POs Pl, P2,

¥,
EXPRe 2Qy =0y =y =20, =Gy =uy =fly =0y =0s IHYP» R» RR» LAG
RUMNING TIME (SEC) 115044 HSTh  HAXIAUM
TERNS IN QUTPUT 903 23/
GENERATED TERMS 943 THPUT SPACE 41 2900
EQUAL TERNS 0 QUTPUT SPACE 2344 7126
CANCELLATIONS 0 MRe DF EXPR. 31 260
RECORDS WRITTEN 33 10. REGISTEP 3 51,0
MULTIPLICATIONS 56420 FUNCT. REG. 32 750
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BEGIN 121,87 SECAHDS

SyMBOLs

INDICES

VECTOPRS
FUNCTIONS

EXPRe

NAMES LASG

CONMMMN X1pX2aX3aYos XS XHsVERTS
S ZsKK

Y 01l,12,03

wEIX

I=I, Dis D2s D3x D1Qs niPQ, D20, D290, W, 7 ¥

s 11TLli,

JZ2

12T1l1l, I3TLls I4TLL, I5TLL, IOTLLs I7T31, IATL1, 19T13,

%
\K'

Hi=Zy MW2=7, H3=al, WA=l, HB=Z, NT=2, M3=7, Hl3=
Hi5=2, HlA=Z, HiT=2, H18=1, N20=ls H21n7, N3=]

=Ty SI=Zy AA=Zy M=uZy CC=Zy AAL=7, AAP=7s AA
A2nZ, A3m7, R1ioZ, D2nl, B3=Z, J, BRALm7, AR2=7,
C2=Zy C2=7, Ch=ly Li=ly [2=Lls ©£3=27y Si=7, S?c1

01, 02y O3y P

Dy CEPFaly, Galy, 61y 65=1, G6=Cs 67, U=, 1104,
DTy NS=Uy DXy DKs DPs» DFsly GMLiy GMs GUL, Gl
2X,

={)y 2y w(i, u(}, nf_‘», n@, n{}’ a{ly =0y THve, =mn,
X1y X2, X3, X4s» X5, Xb6s VERT3.

2y HY4=Z,
s Ha=Z,
NilmZ, N1R2mls LA=lp TA=Z, MU=Z, NUnT, A=Z, "n7, Cu7, L=,
KA=Z, L1=7, L2=Z, L3=, La=Ls LE=Z, lLAa=7y L7=7, LA=2,
Al=17,
5D3=2, Cl=17,
s Sd=2,

3el,

DD=y,

PGy

=0y

Ply

LAG),

H19=T,

Lo=Z,

S4=1,

b

P2y
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BEGIN 131,00 SECONDS

N R
¢ YORKS DUT THE 3~GRAVITOM VERTEX
N R
7 LAGELAG -
L2 TNy KEE (S +)=KIOKK (=] ) ;
L 3 ID, KK=0 &B
NPRIHNT LAG
“NEXT
SYNBULS lals D1s D2 D3, Dln, 0110, D20, 02PN Wy T X Iig#;i
12711, I3TLL, I4TLL, 15T1is IO6TIL, T7TLI» TaTyi, 471547
KKeo
1 - . wer \ NHl4=12,
INDICES ez, H2=Zs 52, HanZ, HB=1s H7eZs NO=7, M12=27, 13 -
ai5nz. N1b=Zs HLT=Z, H10%Zs H20sZ, N21=Is H3=7, Na;z’LgéU 2
M11=Zs H122Zs LA=Z, TA=Zs HU=Zs NU=I. A=Ty B=7, CEE RCOT,
Kiez, LlsZs L2als L3aZ, L4sZ, LS=Zs LAals L7=7, L ez,
RO=Zy SImZs thels BisZy CC=Zs hAlsZy AA?=Ds AAI=Ls A f:’:'
h2els AdsZs Disls Bo=Z, D3=ls Jy BRl=Z, R2=1, ng3=Ls Llaiy
Cauzs 03aZy Chals Eyazy E2eZs E3ely Sl=Zs S2=7, 53=2r S4=le
VECTORS al, Q2, N3s Ps
FUMCTIDNS D, EPF=Is G=I, GIs Su=Is 66=Csy GT» Ne=C, RS, i)D"U"DP",,
0T, DS=ll, DX, DKs DP, NF=Us GHL, Gy HULs Bl PU2 pls P2y
RX.
EXPR. can, mlly wby aly =0, =0, =0, =05 =0r TP, =0, =(7 LAGs
X1, X2s X3, X4y X5s» X, VERT3. :
RUNNING TIHE (SEC) 5410 psep  HMAXLAUA
TERNS IN OUTPUT 771
GENZRATED TERMS 778 INPUT SPACE 2nn 2009
EQUAL TERHS 0 DUTPUT SPACT 4737 474¢
CANCELLATIONS u Hf. OF EXPRe 28, 289
RECORDS WRITTEM 92 10, REGISTEP A )g?
MULTIPLICATIONS 4912 FIINCTe REG. 14 736
RUMHING TINE (SEC) 5,71 nsen  AAXIMUM
TERMS IN OUTPUT 714 pocn
GENERATED TEAMS 771 IHPUT SPACE 248 ‘_d‘:x.
EQUAL TERMS 0 NUTPUT SPALT 1423 7L26
CANCELLATIONS R MR, NE EXPR, 235 de
RECORDS WRITTEH 17 INe RUGISTER 5 50
HULTIPLICATLONS 4912 FUNCT. REG. 14 750
N R
7 X1=LAG i
L2 IQIADIS’-’):PO(lel-,Lz-h)*:"(:(L;H,L!w)erP?(l..S-t,L(;HL'f”-’-‘*)"
DULI, ALY *DUL2s BE) D (L3s AZ)EDILASN2)¥O(LS, A3 #DILESBINY
Q3(L7)*a3(Le)
L3 I DSy PL L1+, Lo+sl34)¥PLILG+, L+ LAKINPCILTH LBE) =
DOLLsALIRD(L2,BL)*0L(LIYEN(LA,A2IPDILTS 22 02(LE)Y
DCL75A3)%D(L5D3)
HPRIHMT X3
HHEXT
SynaoLs T=1, D1, D2, D3, DL, DIPQ, D&y 2290, Me s ¥, 11T1i,

gsTll! T3TLl, T4T11, r5T1is I6TR1s I7721s T2T13, 149711,
e
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INDICES

VECTORS
FUNCTIBONS

EXPRe

Ho=Zl, HB=Zs NT=1» ygaZs N1327, Nlb=1,

, HiS=Z, N2u=Z, Nai=Zs HA=7, Ma=l, N1U=Z,
=7, KUnZs NU=Z, A=7s Be7, CaZ, L=Z,
L4=2y LE=Zs LH=ls L?a7, L3=Z, L9=1»
AAl=7, AAZ"Z! AA3ely Al=l,

Js DR1a7, NR2~7, 8B33=Z, Cl=1,
E3=2s §1=Zs S2=7, §3=7, Sh=Z.

Nl=Z, N2=1» HN5=aZ,
N15sZ, Nlb=is HL7=Z
NilwZs N12=2y LA=Zs TA
KA=Zs L1=1» L2=aZ, L3=4’ N
RDHZ;,SI=ZI AdaZy DB=i, QFRZ;
A2=2y A3=l:s Wlul, DB2=ls QJNZJ
Cpez, C3=1s Ch=ls pi=Zs E2=2,

a1, a2y Qs Pa ,
_ R . ) i
be, “h5o0s LI oty T SR P o=y 08y 25
X
=0y =0s =lp =0y =Gy 20y =0y =Gy =0s VP, =0, =0y LAGS
A1y X2, X35 Xhs X5» Xbs» VERT3.
HSER MAXINUM

RUNNING TINE (SgEC) 1u.§9

TERHS IN i L4

GENERATEDO¥;2;; 771 THPUT SPACE 13‘1-5 2000

EQUAL TERMS 561 UTPUT SPACE 1551 4740

CANCCLLATIONS 80 NR, DF EXPR, »3 §§?

RECHRDS YRITTEN 111 IDe REGISTER 21 gtd
1856 TUNET. HEG. 25 780

AULTIPLICATIONS

SYMBOLS

INDICES

VECTORS
FUNCT IONS

EXPR,

SYMBOLS

INDICES

[ = n2, D3, D10y DIPA, D20, D2PNs Hs 7 Cy I:tTils
%a%ix?lisfii, %2111,’x5711, 16T1i, [7T11s I8T11, I9T1ls
spaZy MiaZ, HOmZy HBals NT=7, M=ty W13l Wl4=als
M15n7s H1l6=l, HLIT=ly WigmZe N20x=Z, NP1ely HR=a7, Negmly N1OsZ,
Nilﬂl; Hi2eZ, LA=Zs TA=l, W=Z, HU2Z, A=Zs a7y C=1s L=Z,
KAzZ, Ll=7s L2aZy L3=Ly Lb4=Zs Lial, Las7s L7=7, Ld=ly L9=1)
pO=7e SI=2s AAnls DB3=Zs CC=Z, AAl=D, AAPmTs MA3aZ, Al=I,
A2=aZs Adely DisZ, B2=Ls B3=l, Jsy B01sT, qen=7, BB3=1s L1=1,
222, £3x7, 04ul, Cisls E28Z, E3al, S1=7s §%m7, Siy=als Sh=2.

N1=Z,

nl, Q2 23y P
Ds EPE=I, G=ls 8Is G5=1s GH=Cs GTy UR=C, U5, OQ=U;‘DB’
PT, DSaly DY, O¥s DPy DE=U, GH1, G4, &ifty G''s PUs Pis P2s
RXe

wGy sf), =0y =l, =0, =0, =0, =g, =gy [HWYPy =72 =0y LAGS
X1s X2 X3, X4» XG5, X5y VERT3.

H R

EXanLas L6+sLT+sLA+)
sADISO PU(LLFs L2+ ) HPL(L] b )R pR(LE+ el Db LY, ;

INsADISOSPU(LLFIL2+) ¥PL(L 34, LA+ )*P2IL A2y 0Ly 02)

DCLLsAL)*N(LZy BLY AT (LI, A3)¥B(LE, AR ¥y
D2(L7)+Q2(LB)
IDsADLSTsPL(LL+sL24sL34)AP] (Loby) 5+pl ht Y EPOILT+sLER)=
DILI,AL)=DIL2,BL) 0L (L3)ED (L4, A3 ) ¥N(LT»R3I*A3(LOY
DIL72A2)*D(LB,B2)
NPRIMT X2
*NEXT

I=1s D1, D2, D3, DLIy D1PU, D2A, B20n, W, 7» Yo IlT1Ls
&ﬁTll, I3T11l, [4Tlis IST11l, I6T11, 17?711, T7ATll, I9Til,
L]

Ni=Z, Ho=2, MhsZ, Nb=Zs HB=Z, H7=7, n3s7, M12=1, Ri4=I,
MibaZy MlA=z, HiT=ls Hi8=Zy M20sZ, N2p=7, H3s7s HA=xly Nidel,
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duaels LATs Thai, SUsZ, Hysls 4a7, =’ Celds Lmis
Li=Zs L2=Zs L3=1, L&=Z5 L5=L, Lamy, Lre7y LB=Ls L0212
PaZs 371=ls AAaly 333?; CCaZy AAl=Z, !\A:’j‘aZg AAE\’Z’ Al=l,

Azels A3=7s Nlals B2eZ, B3=Z, J, BALn7, np2a7>y qn2aZ, Cle7y
Co=ls Cca=Zs Cu=2s El=l, £23Z, £3=2, Sl=y, §2=7s §3=Zy Sh=Le

IRES
HA=Ts

e

VECTURS ny, N2 DAe o
FUNCTIONS n, gpFa=ls 6=0s Gls 08als G6RCs G7s MaC, RSy ppals DBy
p;’ ns=tts DXs DKy, DPs DE=U, GHY, GY» G“;,'GJ, hos Ply P2y ;Zdif/
RYXe
EXPR. =(p =fty =09 ayy =Usr mQy ={, =y, =0, TNVp, &Ny s0s LAGS
X1, X2s X3, X4» XBs Xbs VERTI,
RUNNING TIME (SCC) Lhet? nsEp  AAXIMUM
TERHS IN JUTPUT 144
GENERATED TERHS 771 INPUT SPACE a15 2000
EQUAL TERKS 541 OUTPUT SPACE 1ER] 4740
CANCELLATIDNS 36 NRo OF EXPR. 24 260
RECORDS WRITTEYM 115 ID. REBISTER a1 544
HULTIPLLCATIONS 3356 FUMCTe REG by 750
SYMBOLS [=1p Dis D22 D3y D1a, DIPR, D20, D220. w, 7, 47 IiTli»
12723, I13T1is I4T1%s IBT21s 16T11s I7T11, TAT1Le 19711,
KKe
INDICES n1az, Hz=ls HOa2, HO=Zy HBely N72Zp NIey, nia=zy Hi4=ls
1157, H16=Zs HWi7=2y M1umZs HZ0=Z, MP1n7, M3nl, H4=1, HiO=Zs
Mll=Zs Hiz=2s LA=Zs T,Akﬁz, MU=Zy M=, A=z, =7, Cely Lels
ka7, LleZs L2, L3=Zy L&=2, Lial, Lr=z, L7=1y LO2Ls L?=175
Rnal, Slals AAmZs 88=Zs CC=l, AALeT, AA2e7, An3aZs Alaly
Az=Zs Ad=ls Bl=Z, Bzaz, 3327, J, 4%)=7, np2=7, R33=l, CleZs
rpaz, C3=Zs Ch=l, EleZy k201, B2=1y S1=7, Gp=Ty 'S)als Sh=le
VECTORS 01, 02, 03s ¥
FUNCTIONS ns [PE=Ir G=Is GI» 65Ls Gb=Cs 67, UR=C, UBS, DO=Us DR,
DT, nE=iy NXs OKs NPy DF=Us GHL, G4, 6111, G PUs Pls P2s
RXe
EXPR. sy =), =0y ads =iy =0, =0, =0y =Cs IMYP, = =0y LAGS

SYMBOLS

INDICES

%1, X2+ X35 X4s X5r XO» VERT3.

H R

7 X3s=LAG
ID,ADISﬁ;Pu(L1+;L2+)*Pu(L3+,L4+)~P2(L5+;Lb+,L7+,LG+)=
D(LL:A£)*ﬂ(LE;HE)*Q(LH;AL)*D(L&,"l)*ﬂ(IG,ﬁ3)*n(L6’F3)*
n3(L7)*A3(LB)
ID,ADISH;Pl(Ll*;L2+,L3+)*P1(La+,L:+,L6+\*PO(L7+,La+)-
D(Ll:Az)*D(LZ;BZ)*QZ(L3)*D(L4,A1)*n(Lg;al)*ﬂl(L6)¢
D(LT»A)KI(LB.BI)

MPRINT X3

HHEXT

Tals D1, D2r D3, DIy BiPD, D20, D220, Ts ¥y 11T1ls
12711, I3T11, I6T11s I5T12, 16TLL, 17711, T3T1L, 19711,
KK,

Hil=Z, MNp=2y HBaZy HOH=I, HB2Z, NT72], W=7y M13=7, Ul4=Z,
N1%nZ, Ml&aZs H1T=Zs Hltel, N2G=Z, N21=7» Mam7, il4xZy Miu=7,
Mlle7, Nl?ﬂz.n LA=T, TABL» “U“Z’ HU"Z’ An',’_; Ra7, (w27, L”Z}
KA=7s Ll=2s L2aZs L32Zs Lhals L5aZ, L&H=1» L7=7y LA=Zy L9=7,
Clal. 8127, AAsZy Dd=ls CCeoZ, AAL=T, AAP=Ts AA3=Z, AlaZ,

APmT, Ajw7, Wlm7, B2m7s BI3=7y Jo 3107, ANP=7, LlixZy Clul,
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VECTORS 0L, qp, U3y P
FUNCTIQONS N, EPF=l, Gal, Gls 65=1s GG6=C» 672 UG=Cs YnGs DD=i, DBy | :
PTs nS=U, DXs DRy DPy DF=Us GHLy 6% 541, Gl PG, P1s P2y 23
X,
EXpR. 0r 2y m, =0y mGy =0 =0y =206y =0y IHYP, =Dy =0, LAG,
Xis X2, X3, X4s X5s XO6s VERT3,
RUNNING TIMz (Sgg) 1he7d I'SED HAXIMUM
TERMS IN QUTPUT 144
GEMERATED TERMS 771 IMPUT SPACE ERR 2000
EQUAL TERMS 541 UTPUT SPACE 1551 4740
CANCELLATIONS 84 HR. 0OF EXPR, A2 260
RECORDS WRITTENM 119 IDs REGISTER 11 564
MULTIPLICATIORS 3354 FUNGT. REGa ae 750
SYMBOLS I=1, p1, p2, D3, Di9, DIPQ, D29, D2P0, w, 7, <, ILTll,
12711, I3Til, I4TLL, ISTAis I6GTils T7T11, I9T1is IQT11s
KK o
INDICES Mi=z, H2e7, H5eZ, H6=ls MB=xZs NTeZs NO=2, M12=7, Hl4=e],
HlS5=7, Mlem7Z, H1TnZ, H102Z, HR20=I, "121a2, M2=7, N4sl, N1C=1s
Mll=7, M1227, LA=Z» TA=Z, HU=2, HU=7, A7, B=l, =7, L=1,
KA=2, Ll=7Zs L2nZy L3=Z, L4=Zs LE=Z, LA=7, L7=7s L3=ls LO=1,
PO=az, STa27, AA=Zy BD=Z» CC=Zs AALl=7, KAP=7, AA3sI, Alel,
A2rZ, A3=7, Bi=l, DB2=2y D3=1, Js B31=7, nn2=7y BB3=Z, Cl=Z,
C2=22, (3s7, CHh=ly Ll=ls E2=2, E3=ls S1=7, $287, S3al, S4=1,
VECTORS al, 02, 03, 2,
FUNCTIONS Dy PF=ls G=ls 6Is 65=2X» GH=Cr GTy UB=C, URA, DD=U, DB,
DTs NDS=U, DXs DXs DPy DF=U, GML, GYy 61171, Gy PLs Ply P2,
RYX.
EXPR, =Gy =y, u(ly =0 =Uy =Ny =i, =20, =Gy THYP, ey =0y LAG,
Xls X2, Y3, Xap XiOp X0s VERT3, -
MR -
7 X4mLAS :
L2 IDSANISOPO(LLtS L2+ I *PU(LA4 LARY AP ([ S+l B4sLT+oL84) =
DILISAZ)IHI(L2B2)2DUILA, AN LA, B2 ADILE S ALIHDILE,N] ) *
AL(L7)%Q2(L8)
L3 IDSANISTsPLALL4 s L2+ L3+)XPLILA4aL 5S4, 64 )*¥PO(LT+sL0+) =
DILISA2I*D(L2,B2)%Q2(L3)*D(LA,A3)*N(L5,R3)IXQ3 (LAY
DIL72ALI*D(LI,BL)
NPRINT X&
AMEXT
SYMBOLS I=I, D1y N2, D3, D17, DIPW, D20, D2PN. W, 7, ¥, ILT11,
T2T13s I3T12, I14T1ls ISTIL, I6TL1ls 17711, 19711, [9TL1,
(Ko
INDICES Mi=Z, M2=27, Ni=Zs HoO=Zs HB=Z, NI=12, ﬂ?=Z, M32=7, Hi4=12,

AZw7, A3ay, BlwZ, B2=Zs B32l, J, BBla7, 8R2=Z» BB3=z, Cl=ls
C2=2, ég:%; C4=Z; £1=Z, E2als E3=Zy S1=7» §2=7» $3=2, S4=le

MNl5m=7s N1&=Zy MNiT7=2s Mlfel, N2U=sZ, N2127, N3=27, Ni=l, MNloay,
MllmZ, Ml2=Z, LA=Z, TA=Z, MNy=Z, HU=2, A=n7, =7, (=al, {=7,
KA=Z, Li=Z, L2=1, L3=Z, L&=Z, LS5=12, L=z, L7=7, LB=l, L9=7,
POxZs SI=Zs AAnZ, 3B3ls CC=2, AAL=7, AA2=7, AARuls Al=?,
A2m2s Ad=7, Blel, D2=7, B3sZ, |, BR1=7, AAN=7s B3eZ, Clez,
G227y C3=7s Ca=Ls Cl=ly U221, ti=ly S127s §7=7, S53=7s S4=y,
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VECTNRS O%s Dg, A%y P
FUNCTIpQNS D, L[PF=]y G=ls oIs $5=l, 6G52C, 67, Ue=Cy LIRS, DD=Us» DBy
AT, DS=Us, DXs DKs DPs DF=Us GN1, G4, 3Uly Gy PO, P, P2
"Xe
EXPR. =0y =2y, =0, als =Up B0 aily, my, maj), THYP, =0y 0y LAGY
X1ls X2, X3, X4s X3» XOs VERT3, 413;7
RUNNIMG TIME (SiEC) 22,95 NSEN AXTMUN
TERNS IN OUTPUT 144
GENERATED TIRHS it INPUT SPACE LR 2000
£QUAL TERMS 543 AUTPUT 3SPACE 15351 4740
CANCELLATIONS 8h HPe 0IF cXPR, 6 260
RECORDS WRITTEN 123 IDs REGISTEP 31 Bl
HULTIPLICATIONS 3856 FURCTs REG. i 750
SYMBOLS Tals Dls N2s D3s DLOr DIPUs D24, B290, Wy 7, ¥, 11T,
12711, 13Tiis I4Tils IST1L, I6Tils 17711, IAT13, I9TLL,
KK
INDICES K1eZs N2=2, Hdi=Z, Ho=als NO=2, NT1=Zs MI=7, N13=, Nl4=1,
N15aZ, H16mZs H17=Zs M1B=Z, H20=Z, M7is7, M3=7, Hb=7, N1O=Zs
MilsZ, N12aZ, LA=Z, Th=2, HU=Z, NU=Z, A=7s N7, C=Z, L=7»
KAsZ, Ll=?, L2=2Zy L3=Z, L&=Z, LiaZ, LH=ly L7=s7, LO=1, L9=Zs
RO=Zy S$127. AAmIy BD=ly CC=Z, AalaZ, AA2=7, AA3=Z, Al=2y
A2=7, A3=Zs BL=Zy B2=Zs B3=Z, J, BAlaZ, NN2=7, BU3=Z, Cl=ls
(227, C3al, N4mZs El=Z, C2%2, E3m=Z, Sinls SP=7, Sl=i, S4=le
VECTORS 0l, Q2 O35 Pe
FUNCTIQNS Dy EPF=1, 6=I» Glp Gh=1, G6=Cs 6Ty UA=C, URG, DD=U, DB,
?;, NSaljy DXy DEs DPs DFE=U, GHL, G4, 611y Giby Pl Pls P2y
iRe
EXPR. ally ma), =Ny =0y =0, =0, =0, =0s =Us IYNYP, =", =f, LAG,
X1y X2y X3, X4n Xis X0s VERT3.
M R
L 7 X5=LAG
2 IDPADISOs POCLLFSL2H)¥PO(L345 LO+I* PO (L S4+,1 64 e
D(Ll,A3)*ﬁ(L2;53)*D(LS,Al)*D(thﬂl)*“(;éde%Z:,L2+g' 3
92(L7)%A2(L9) 7o R2ITOLLS, 02
L3 INDLADISUPPLILL 4L 24, L3 4)%PL{LG+e! Tl 6r) %
D(Ll:AB)*D(LZ:BB)*QB(L3)*D(La,hl)*a(LSIR;?igZ:ik?:)-
D(L7sA2)*D(L8,D2) '
NPRINT X3&
HHEXT
SYMBOLS I=T, D1ls D2y D3, DIy DiPQs D29, D2PY, W
E - 2 - Rt » Is K
4 . b ? be Ky 11T11,
;gr,l: I3T21, I4T11s ISTI1, I6Til, T7T11, T9T11, 19711,
INDICES Ni=2s, N2=2, Mi=Z, NO=1s HO=2Z, NT7=2
=z ety HNi=l ! i MIuZy, Mlaa7, .
N3z, H1627, HL7=l, Hi8=Z, N20=1, M21a7, nl,y"wflﬁ’zi
H1lwZs N12mZs LAmZs TAnZs HURZ, HUwZ, Aety Amz’ noobs N1O=Z,
KA=Zy L1=2, L2=2, L3=ls L&4=Ls L5221, LA=7, L* =2y LnZy
RO= [ AAd= e N - tZ, L3=2, L9=Zl
DaZs SI=ls AA=l, N0=T, CC=Z, AAl=T, AAP=7. AA3s 1
A2=Z, A3=7s AleZ, 32m2, D3=Z, J, DR1s7, AR2a7, gé;,;~“zz
‘ C2=27Zy C3=2, Co4=l, Ll=ly £2=7, £3=2s Sla7, S"£Z, 33=Z: ga:%:
VECTOnS 01, 42, Q3. P,
FUMCTIONS Ny £PFely 52, 31, SNals G430y 57, Ua=cs AR, ND=1), DA,
s e olf Ne it s s gy o
[y
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o7, D5=us DXs DKs DPy DF=Us GHL, GMp Aul, 6Vs PO P12 P2,

RXe

G
EXPR. 20s =0, =0y =0s =0, =0, =0, =0y =0, IHyp, =0s =02 LASs

Y1y X2, X3s X4» X5, X6s VERTD

nsEn  Maxinun 3o

RUNNING TIME (SEC) &7429

TERAS IN QUTPUT 144

GENERATED TERMS 778 INPUT SPACE s 2000

EQUAL TERHS 541 OUTPUT SPACE 1551 740

CANCELLATIONS 36 HRe OF ZXPP, 2 260

RECORDS WRITTEM 127 ID. REGISTER " by

MULTIPLICATIONS 3056 FUNCT. REG. * 750

SYMBULS TeI, pl, D2s D3s DLA, D1PO, D23y D200, u, Z¢ ¥y [1T11,
12711, I3TLii, I4Tils I5T11, 16T11, T7T11, IAT1L, I9T11,
KK

INDICES HlmZ, N2els HOsZ, Nbsls {832, H7al, Moez, M12=7, dl4=l,

H15eZs N16=ls HL73Zs H10s2, H20=7, NpleZ, V37, Né=Z, HiCwz,
N1l=Z, N12=ls LA=Zs TA=Z, HU=Z, HU=Z, A=, N=l, C=1, LaZ,
KAhsZs, Li=Zs L23Zy L3=Zs La=ls LS=2, La=7, L7=7s Lid=ls LO=7,
RO=7, SI=Zs AA=Zs B32Z, CC=Z, AAl=7, AA2=7, AA3=l, Al=l,
A2=7, A3=ls BlLsul, B2sZ, B3=Z, Js» 8BA1=7, PA2=7, 133=l, (l=7,
t2e?y, C3eZs C43ly LEl=l, E2a2Z, E3=1s S1n7, S2a7, Si=ly Sa=],

VECTORS Q1, A2, 03, P
FUNCTIONS Ns LEPF=I, 6=I» GIs 6521, 66=Csy G674 UR=C, URE, DO=Us DA,
DT, DS=l, NXs DK» DP, NDF=Y, GMl, G4, GNL, 6'ls POy Pl, P3,
"X
EXPR, 20, =0, =0, =0y =y =0, =0, =0y =Ls INUDP, =%, =i, LAG,
X1y X2s X3 Xhs Xi» Kby VERT3.
N R
7 X6=LAG
L2 IDsADISOIPU( LI, L24)EPO(L34pLA+)%P2ILS )Lt LT+,L0+ )=

1+,
DILLsAB)IED(L2) D3I RD(LISA2)EN( LA N2)ED(L5,AL)#DILAS A1) %
ALILTI*AL(LS)

L3 IDsADISUsPL LA *sL24aL3+) 4P Lo+l Bepl 6 3PGLLTHpLO+)=
DL A3)ED(L2,83)%Q3(L3V¥D(LASA2)*N(15,32)%02(L6)*
DILT7sALI*D(LBSDL) ’

NPRINT Xé

=#HEXT
SYMBOLS i=zly DLy N2, D3» DI DIPQ, D20y B2P0s Wy 74 %, ILT1rs
T2T11s 13T11ls I4TL1ls ISTI1l, I6T3ls I7T12, 72711, IGTils
KK,
INDICES N1=Z, N2=Zs HBal, MNo=l, HB=Z, NT=Zs N=7, M1227, Hl4=1s

H1G=Z, Hl6=l, HLT=L, MN1BeaZ, H20=l, N21=7, Nauw7, H4s=Z, MlU=1,
N1l=Z, N12=Zs LA=Zs TA=Zs HU=Z, NU=7, Anl, Bm7, Ca2Zs L=Z»
KAw=Zy Ll=Z. L23Z, L3nl, L4=2, L5=Zy 14=7, 7?27, LB8=Z, L9=1)
FOaZ, SI=Z, AA=Z, BAnl, CCsZ, AAle7, AAP=7, AA3=Z, Al=ls
A2aZy, A3m7y BlnZ, D2al, 8332, J, 933n7, H"2=7.M33'¥'Z) Cl=2,
(222, C3=1y C43Z, [i=Zs L2=7, £3=2, S1=7, S2=7, §321y S4=1,

VECTORS 01, a2y Q93 P.

FUNCTIQNS Ny EPF=1, G=l, Gl, 5331, Go=Cs G75 Unwc, tInR, DD=Us DB
21(‘) nS=Us, DX, DKy DPy DF=Ys GHIs GM, 311, Gy POy, Ply» PZ»
Al
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EXPR. v, =0, =0y 20 =0, =0s =0s =0, =0, Tivp, =0y =07 LAGs

w1, X2y X3s X%s X5s X6s VERT3,
pgEM  HAXIMUN

RUNNING TIHE (SEC) 31;?9
TERNS IN DUTPYT Lh4
GENERATED TERMS 771 INPUT SPACE 317 2990
EQUAL TERHS 542 DUTPUT SPACE 1551 e
CANCELLATIONS 85 NRe OF CXPR, oA Zoa 999
RECORDS WRITTEN 132 Ih. REGISTE® 1 i
NULTIPLICATIONS 3855 FUNCTe PEG, g 750
SYMBOLS teIs D1, P2, D3s Din, DIPAs D20, D2on, w, Ze X2 I1T0s
: 1aTil, 13TLil, I4TLi, I5T21s I6T2i, T7721, JOTL20 & 1,

KK

INDICES NleZe 222, HG=Z, NA=Is K8=Zs HT=Zs Mal, itz Ly H16=Zs
H1%=7, Hlé=Zs H1T7=Z, tl0=Is N20=1, H21=D, vaml, il4=ls NiCe=7,
M1l=Zs N123Z, LA=Zs TA=ls Mi=Z, HU=Z, A=7: n=7, L2y L=2Z,
Kh=Zs LleZs L2nZ, L3=Zs La=Zs LI=7, L4n7y L7%s L3=Lls LI3=7,
nOwZ, SI=2s AAmly 8u=I, CC=ls AAL=7, AA2=T2 AM3=ly Al=1Z,
A2=Ty A3=ls BL=1, B2=2Z, D3=Zs Jy NMR1=7, nnz=7s B§3=g’ Cl=7,
Cp=7y (322, C4al, Elal, E23ly E3=], 31=7, e2e7y 528y Sh=7,

VECTORS a1, q2» 93, P,
FUNCTIONS N, EPF=ls G=l, GI» 65=I, 662Cs 67, un=c, NG, DU=Us U8,
NT, N5=U, DX, DK, DPs DFsls GMis G, 5UL, 6') PGr Pls P2,
RXe
EXPR4 elj, ’j‘:’) =i}y =20, =0, =i}y =0, =i = THYD, =Yg =LY LAG»
' Y1y X2s Y3, X4s X5» Xt VERT3.
HoR ,

I VYERT3=2X1+X24X3+X4+X5+X6
HPRINT VERT3
DOLETE LAG»X1sX2sX3r Xl Xy X6

*BEGIH
SYMBOLS 1=Is Dis D2» D3y LI, DLPAs D20, 02PR, Ws 7o “y, IlT11,
12711 I3TLL, 14T12, I5T1l, 16Til, 17712, I8T1l, 1971,
K o
INDICES N1=2Z, H2=Z, NSml, He=l, HB=l, Hi=2, H9=7, w127, MNl4=2,

NliaZy HiteZ, HiT7s=Zs Hif=I, H20=ls, NA1=T, M3=7, HA=Z, N19=2,
M1leZs N1PaZ, LAuZs Tasls WU=Z, MU=Z, A=Z, =7,y C=oZy L=,
KA=Z, LLl=7s L22Z, L3=2Z» L4=Zy L%=2y LonZ, L7=7, L3=1, L9=7,
RNeZy SI=zZs 4AaZy Biels CC=1, AAL=Yy AAZ=T, AARels Al=Zy
A2als A3n7, BlaZ, B2=1y B3als J, 3R1a7, RA2=D, 283=7, Cl=7,
C2=2y C3=27s Chal, Llsls L2221, £3=2s §1=Z, $7=7s 53=Ls S4=1,

VECTORS 01, N2 Q3 Po

FUNCTIONS Dy BPF=l, Gal, 61, 55=1, Go=Cs 6T, Ug=gs 1S, DD=Us DB,
T, DS=U» DX» DKy DP, DE=U, GN1, 64, nhl, GUs POs Pl, P2,
NXe

EXPRe. 2y 50y =0, =0, =Jy =ls ud, ny, =, TUYE, =0s =0r LAG,
X1y X2» X3, X&s; X5, Xb0s VERT3,

RUNMING TIML (S5C) 34404 HSED MAXIHUM

TERMS IN DUTPUT 493

GENERATED TLRHS n64 TNPUT spaCe 242 20090

EQUAL TERHS 3479 QUTPYT SPACE 314hA 4740

CANCELLATIONS B HRe AF EXPO, 27 260

Y
2
S,
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RECORDS YRITTEM L32 1he REGLISIER i Jnets

MULTIPLICATIONS 2598 FUNCTe REGS 18 750

SYHBOLS I=I, D1, D2, D3, D10, D1IPQ, D23, D270 W, I, X» IiT1lL,
I2T3Ls I3T2L, IATLZ, I5T11s J6T1l» I7T11s JAT1i, 19711,
KKe

INDICES Ml=Zs H287, Bi=mz, H6=l, pB=ly H7=Z, MN9=2Z, H13=7, Nl4=l,

N15nZs Mlb6=m7, HiT7=Zs HifinZ, 1H2U0=2, N21=7, M3AaT, tl4=Z, NlCaZ,
Nll=Zy N22sZ, LA=2, TA=Z, MW=, NU=Zs A=, =7, C=1, L=Z,
KAaZy, L1l=7s 1221, L3mZ, {4=2y LiaZ, LA=7, L7=7, L3=l, LO=7,
RO=7Z, S1=7, AAnZs 332y, CCals, AAlm7s AA2=7, AA3=Z, Al=Z,
AR2=2Z, A3=Z, Bl=ly, B2s2, D3=Zs Jy BRAL=T, 2AN2=7, BR3I=ls Cl=i,
C2aZ, $3=27, $4a7y Lilaly 227y H2nly Si=ls S2=7, 8327, S4n],

VECTORS Ql, 025 Q3, P

FUNMCT IONS Ds EPF=I, G=I, Gls GBzI, GO=Cs 7y UGaC, UAG, DD=U, DB,
DT, DS=ly, OXs DKs DPy DF=l, GHL, GYy AUL, G'Yy PC» Pls P2
RXe

EXPRS S0, =01, =; =0, =\ Y, =U_o 2Qs =2 THYD, =Dy =0, LAGS

Xls X2s X35 %4s XS5 Xbs VERTI.

BEGIN 167,05  SFCOMDS

250
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BEGIN 167433 SECOMDS
H R
7 YVY1=VERT3
Z VG1=YG{AL,D1,A2,A2)
L3 In QL (MU+)Yap (M)
L4 ID Q2 (Hu+)==q{y) Q?é//
L 4 AL Q3(HU+)=0(M))=P (4U)
L5 IND, 200720, Q1 ()4 ) =P (1i!))
L7 ID,2,00TPR,A2(HU+) ==0(HU)
L3 ID,25,000PR,QAB(H+ Y = (Y =2 (A
Ly ThOHL(HU+)ap (M1))
Li2 ID Ko+ )a=0(1y)
L12 AL K3 (MU+)=Q(HMU)=-P (HU)
L.3 TD, 200722, 1L (Mil+)=p (M)
Lis INs 2 DIATPRYK2 (MU ) ==Q (L)
LL17 IN,2s DATARLUI(A+) =0 (L) =P (HU)
NPRIMT YYL,YGi,»n
*MEXT
SYMRO0LS I=Ts N1s N2, D3, D1, HBIPA, D22 D270, Uy 7s ", I1T11,
I2T1l, 13TLi, I5TZLs IS5T:l, I6TLL, T7TI1, ToTYri, I[GTL1,
KK o
INDICES Hl=aZ, H2=I, HMiaz, Ni=l, u6=aT, {Taly 027, M12=7, Ni4x7,
Hi5=Zs MlbaZ, HLIT=Z, lu=Z, N20el, NP1a7, M1=7, Nia]l, M]0=7,
M1l2=2, N12=2Z, LA=2y TA=7s AU=Z, MNU=Z, A=7, W=7, C=7, L=Z,
KiaZy, L1=Z, L2=Z, L3sZ, LAa=Z, L5el, L5=7, L7277, LA=7, LO=],
RO=T, SI=7s AA=T, Dl=als CCnl, AAla7, AA2=7, AA3=Z, Al=Z,
A2=7y, A3=7, Bl=Z, B2=I, 313=Z, J, 0%1=7, AN2=27, 4383=Z, (l=1,
C2=1, 03=7, 04=1, Ei=l, (222, %2=[, S1=7, $%27, 53=7, S4=7,
VECTGRS Qly Q25 03, 2, 2, K1, K2, K3, ’
FUNCTIONS Dy EPF=aI, G=Iy 5Is 6531s G6=Cs 37, '16=C, HAR, OD=l], 03,
DTy NS=), DX, DKs DPy DF=ly GMYL, GY, SBUly Gy PCs Pl, 92,
R¥s
EXPR, ny =y, =0, 20, =0s =30y, =9, =@ a’s THUD, =1, =7, 3%, =5,
=0y 20, =0, =0, =y, YERTZI, VV1, VV2s Y61, Y52, LNAP, GHNAST,
GGa2, YG=2, -
RUNNIMG TIHL (SEC) 554 nsen NAXIHUM
TERHS IN QUTPUT 242
GEMEKATED TERHNT 914 IMPUT SPACEL w0 aunn
EQUAL TERMS 529 DQUTPUT SPACE 2224 4740
CANCELLATINNS 123 HRe OF ZXPR. 40 269
RECORDS HWRITTEM 147 IDe REGISTER 37 5ii0
MULTIPLICATIONMS 3837 FUNCTe RZG. fa 150
H R
Z YV2=aVERTAXDLALAALIXD(RI,B81)%N{A2, A0V 3D{ N2, BP2)
=) (A3,4A3)¥D(R3,ANTY
2 VG2=YG(AAL, DB AR5 AAS)
L 3 ID 01 (HU+)==2(4U)
L 3 AL Q2 (Hu+)=2({MY)
L 3 AL Q3 (HU+) == +P (M)
L 4 IDs2,D0TPR,QL(AY+ ) =P (M1
L 6 IRa2,DUTPE, Q20U+ =0 (1U)
L 3 ID,2,DITPR,II(CAUS) == (MUY +P (HIT)
LiG T K1 (H+)==P (1)
Ll AL KA(Au+)=q (M)
Lil IDeZoDATPRH,KI{UIU R Y =P (M)
J IR o iaa T
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SYMBOLS

INDICES

VECTORS

FUNCT IDHS

EXPRS

BEGIN

L7705 SECTHDS

i

MAMES YERTS ‘
¢ COMTRIBUTIONS Ta THE GRAVITOM SELF~FMERGY
CORMAN YV1,VV2,V61sVG2,L0P, GUNST
V PrAsKLeK2sK3 ,
X GHIALsBLrAZsB2) =1/ 2e*(D(ALIAZ)*N(P1,R2)
+D(ALIR2IEN AT, A2) «3§QQL
“N(A1,31VEN(A2,82))
X VGIRIssIslsd)
1o /2 e (KIDKA*N (R, M4 (Ls ST)+KLDKI¥D(RA, L) #D(HU,ST)
+KIDKAAD (R s MUY #D (L »SI)+K3DKI¥DINO,LI*D(HU,ST)
FRLCRDIERALL 4N (MU SLI+KL{STI*KA(L)¥D (RO, NU)
FRL(HUYEKA{PN)*NIL, ST)+K1 (MUY ¥K3(SI)#D(RDSL)
FCL (RN )HKL(MINN AN L, ST +KI{STIFKLI (MUY ¥D (ROs L)
L (L)AR(PO) AN (0 ST} =K1 (L) #K3(SI)*D(RO»HY)
~KICHUIEKI (L) RN (70, ST =K1 (L) *K1(MU)*D(RCsS1))

*FIX
Ial, D1 nNes D3, 019, DLPO, D29y D2PO, My 7, ¥y 11TLL,
TaTal, I3Tiis I4Tizs I5TL1s I6Tils I7T11, IRT1Lls [9TLl,
KK .
MinZ, Mp=Z, HOaz, NO=Zs Hi=Z, NT7=7, MIa?7, M13wl, Hl4=2s

HlSaZs HlbsZ, HLT=Zs Nli=l, M2umZ, M2in7, N3=27, N4=l, MlU=7,
Hil=7, H12=2Z, LA=Zs, TA=Z, HU=Z, HU=Z, A=7, 3=I, C=1, L=2Z,

 KA=Zs Ll=Zs L227, L3aZs L4=Is Li=l, Lha?7, L7=1, L3=ly L9=I,

NO=Zs SI=7s AA=Z, D3=ls CC=ls AAl=Z, AA2eT7, AA3=Z, AlmZ,
A2al, Ad=ly Bl=i, B2sZ, B3=I, J» BAZ=7, AR2=7, d03=Ll, Cl=1,
Canzy, C3=2, C4=Zs EL=Iy E2uZy, t3=], S1aZ, S2a7, 53=l, S4=7,

01, a2, 03, Py 9, Kl» K2s K3,

Ny EPE=I, G=ILy GI, 6Y5=1Is GH=Cy 675 YR=2Cs URR, DDEI, 0B,
nT, DSel, DXy DRy NPy DF=Us GML, GMy GHL, Gy PO Pl, P2,y

RXe

=), =, =0y mUs =Uy =0s =0, =20, =0 THYD, =29, =i, =4, =0,
«0, sty =0, =ys =0, VERT3s VY1, VY2, V61, VG2, LAGPs, GHUST,
GGal, VG=2e

67433  SECONDS

CENTRO DI
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SYM3OLS

INDICES

VECTORS
FUNCTIONS

EXPR

19:2;03TPR;K3(HU+)=Q(ﬁU)
HPRINT VV2sVG2sPP
*HEXT ‘

D10ty DLPQ, DzQ, D2PAs Yo 7s Ky ILTL1,

= 3 02 DB)
I=1s Dls 4 IATILy I9T11»

12711, 13T1le I4T11s 15T, I16T1Ls 17710

KK o .
NlaZ, H2aZ, HE=i, HomZ, NB=2Zy NT=1, MI=ls N122Z, H1l4=1» %géég
M15=2y Hih=Ls HiTaZsy M18=Z, MN20=Z, M21e7, M3=Ty He=2y N10=2,
N1iaZ, Hl2=Zs LA=Zs Th=Zs HUxZ, NU=Z, Anl, N=7s C=l, Lel,

KAaz, Li=Zs L2=21s L3=2s L4=Z, LS=Zs LH=7» LT=7y Li=Zy LO=1»
aney, 51=7s AA=Ls Nf8ely CC=Zs AAL=Zs AAR=Ts AABfZ: Al=Z,

A2aZs Adnly Blmls D2=D, p3el, J, BAle7, RB2=7s BBI=l, Clsls
C2=2s C322s Ch=1s El=ls Ezals FaszZ, SleZ, S2=ls S3c=ls S4cle

nt, a2s 03s P» Ao Kls K2s K3

55ely G6=Cs 07, UgaC, 106G, DR=if, DB,

n, CPF=l, 621y Gls
PE=U, GHL, GMs GULs Gl PO, Pl, P2y

NTs DS=Us DXs DKy DP»
PXe
=0y =0» =0»

=lsy aly =iy =0, =Gy =y =0, =ur =G THYP, =0»
LIOPy GHOSTY

=0, aiyy, =0, =0, =0 VERT3, VYL, YV2, VRL, V32
6G=2s VG2
HseEn MAXIHUMN

RUNHING TIME (S5£C) 12445
TERMS IN OUTPUT 2ys
GENERATED TERHS 399 INPUT SPACE ST 2c00
EQUAL TERMS 510 OUTPUT SPACE 2a0? 4749
CANCELLATIONS 134 NRe OF EXPR. 40 260
RECORDS WRITTEHN 153 IDe REGISTER 21 500
MULTIPLICATIONS 4993 FUNCT. R:zGa i, 75¢
SYMBOLS I=I, D1, D2, D3s D10s D1P2, D202, D2P0s ¥y 7» Ko [LTils
72711, I3Tlls I4T1i, ISTL1, I6T11, ITTR1, J8T1ls 1971,
Ko
INDICES Mlez, M2aZy N5mZ, HoaZ, HB8=Z, HTagz, l0=7, H122lys Ml4=1y
NiG=Z, N16=22s Hi73Z, N18=Z, N20=Z, '121=7, Mi=T, Ho=Zy N10=Ls
M1l=2, H12=Zs LA=Z, TA=Z, MUaZ, HU=7Zs A=7, Re7y t=ls L=ls
KA=Z, Ll=Zs L2=2s L3=Z, La=l, L5=1s LO=Zs L737, L3=ls LF=1s
RN=Zy SlaZs AA=ls, RB=ly, CCnuly AAL=Yy AA2=D) AA3=2s Al=Zs
A2mZy Adnl, BlmZ, B2mZ, B3nZ, J, BB1=7, 0A2=1, nB3=I, Cl=l,
Co=7, C3=Zs Ch=Z, Elaly EZ=Z, £2=1, Sla7y §7=7» 53=2s Sh=le
VECTORS 01, a2, Q3s Ps Qs Kls K2» K3,
FUNCTIONS Dy BPF=ly 6=1s GIs G581y GaaCy 67, Ua=C, Unhs ph=tUs, DRy
DT, DS=Us DXs DKs DPs DFsys GMi, G4y 6U1s GYs PO» Pls P2y
RXe ,
EXPR. =y =0s =03 =05 =9y =y =iy a0, =ny INVP, wdy =0y =0y n0Qs
=0, =0, =0, =Us =0s VERT2, VV1, VY2, V61, WRZy L39Ps eHUS Ty
GG=2y YG=2,
N R
7 LONPAYVIRGG (A2, 02, AA2S,BB2)*DIN
7 GHAST=YGI%D(A2s AAS) D (A3, AAD)#N1D*NIPNY VG2
HPRINT LIOOPsGHOST
*NEXT
SYMBOLS 7, €, I:TlL,

Ials D1y D2y D3, DI HIPI, D29y D270 Uy
TATMLs I2TLLs IATLL, I5TLi, I6T1i, T7TLY, I0Tii, [OTlls

CENTRO DI
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KKe

INDICES Ni=Z, H2=Zy M3mz, H6=7, 1:8aZ, N7=Z, NI=Z, N13=Z, Ni4=2,
N15=Z, Nlh=Z, Hi1T=Z, H18=Z, N20=Z, M2lnZ, MaAnl, HewZ, Ni0=Z,
MNll=Z, N12=Z, LA=Zs TA=2, HU=Z, HU=Z, A=7, =7, (=1, L=7,
KA=Zy Ll=Zs L2aZ, L3=z, L4222y LE=2, LAl L?=2, L3=7, L3=7, ?
2N=Z, Si=Zs AAmIZ, BBaZ, CC=Zs AAls7Z, AA2=7, AA3sZ, Al=7,
A2=Zs A3=Zs U2ml, B2=7, D322, Jy BA1=7, RAR227, BBI=IZ, Cl=2,
£2aZ2, C32y $4=1y Clal, {227, E3=7, S1nl, S7al, S3els S4=,
VECTORS 01y Q2s N3, Py d» Ki, K2, %3,
FUNCTIONS Ny Epr=l, 6=1, GIl» G521, go=cy 675 URsC, 1IRB, DD=U, LB,
Ty NSelly OXs DXy DP, DE=l, GHE1, GHy SU1s 6Ny PGy Pls P2,
PXe
EXPR, ally =0, wds als =0y =20, =0, =0, =, (YD, =9, =Ly =iy =0,
=0y =)y =y =0s =0p YERT3, YY1, VY2s W61, V372, LOOP, GHAST,
56=2, V3=2,
RUNMING TIHE (SEC) 15.U4 usEn  HAXIMUM
TERMS IN QUTPUT 276
GENERATED TERNS 27 HPUT SPACE ann 2000
EQUAL TERMS 433 OUTPUT SPACE 1732 4740
CANCELLATIONS 20 MR OF £XPR. 32 260
RECORDS WRITTEH 154 ID. REGISTER ? 500
AULTIPLICATIONS 3027 FUNCT. REG, 4 750
SYHBOLS I=alps Dis D2s D3» D1Ay» NIPQ, D272, D2POy We I ¥» 11711{
12711, I3T1ls I4T12, I5T1L, I6T11, I7T1Y, INT11s [9T11s
KK o
INDICES H1=2, Mp=7, NG=Zs, N&=7, MB=sZ, H7=1, Moo=z, 1227, Hl4=1,
N1S=7, Nlh=Zy HL7aZ, MlBez, N2umZ,y M21sZ, N3=7, WieZ, N10O=I,
H1l=Z, H1287Zs LA=Z, TA=Z, MUnZ, tlU=7, An7, =7, Cnls L=l
KAeZ, Lil=7, L22Z, L3=2s Lh=Z, L5=Zs Lhm7, 7=l, LA=Zs LO=Zs
R0=2, $1=2, AA=Is BD=Z, CC=Z, AAlL=7, AA2=7, AA3=Ls Al=Zs
A2=2, Adel, Blaly B2eZ, D3=Z, J, OV1s=7, ap2=7, B03=Ls Cl=l,
C2=2y C3=1s Chnls Ei=ls £Rel, E3=1, S1aZ, 5°=7» S3=Lr 54=Le
VECTOPRS Ql, 022 A3 Ps Qs Kip K2, K3, .
FUNCTIQONS D, EPF=I, G=I, 6I, G5=1s G6=Cs G7» Haxc, Hps, D02Ur DA,
DTs DS=U, DX, DKs DP, DF=U, GHM1» 6M, ain, 611, PO Pls ’
PX,y
EXPRa =0y =0y =0, =0p 3Gy =), =), =y, =0s TP, =0, =02 207 SO7
50y =0y =0, =0s =3, VERTHs VV1, VV2, 11, wa2, LUIPs GHU
GG=2s YG=2,
I
Z LDNPeLnOP*G5(ADs32,AA3,BR3)ED10A
NPRIMT L7NP
ANEXT
SYMBOLS I=1, Di, D2, 33, D10, HLPA, D22, N2P0. w, Zs Ks T};}ii
12713, I3TLiy Y6Ti%s ISTILs I6T1is T7T11, TOT11y !
KK
INDICES N1=2, M2=7, 53, Ho=l, NB=l, H7sZs M7=z, H11als N14=12

M15aZs N1h=Zs H17=Z, M1B22, N20sZs H2tags naely H4=Ze MiU=Ls

M1leZ, H12wZs LAsZs TA=2s MUsZs WUmZs An7, A B
KA=2s Ll=Z, L2als L3225 Lh=2, L5=2s Lbzy, L7872 L
Pa=2s ST=7s AAnls NGalZy (CsZs AAL=T, AAP=7, AB3=L7

7, C=ls L=Z»
S =7 Le=Zs
AL=Ts
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” : 1=z, B2=is D3aZ, J, BR1wZ, AN2=I’ 39B83=2, Cl=1»
az=zy AB=ls Blofs 00000 £227) E3=1, s1m7, $2=1s 53=2, S4=l.

CaZy €32y CH=

VECTORS a1, Q2s 035 Py ity Kls K22 K3e
- K » > = E DD=y, DB’ —
FUNCTION n., gpr=ls, G=I» gls GBmls GoH=Cs 675 UGRCoH RGe
ORS n;,CnSnU: §X: DXs DPs DF=Us GM1, GM, 55U, cus POs PL, P2, éZé{S
X
- ! aly =Gy =is =, =0s =20s THVP, 20y, =0s =205 =0,
EXPRe Uy =0 w0 R JERT3s WV, WV2s VG1, VA2 LODPs GHOST,

=Q, =0, =05 =U0s =Us
GG=2y VG=2e
1SED MAXINMUM

RUNNING TIME (SEC) LTe45

TERMS IM QUTPUT 257 R

GENERATED TERMS 672 IHNPUT SPACE 348 2000

EQUAL TERMS 415 MSTPUT SPACE 1545 4?40

CANCELLATIONS Q HRe OF EXPRe 33 260

RECORDS WRITTEMN 1606 Ine REGISTER 1 520

MULTIPLICATIONS 2465 FUMCT. REGe 10N 750

SYMBOLS 1=, D1, N2s D3, D1As D1PQ, D20, D2P0, W, 7, Xs IiTll,
12711, I3T1L, I4Til, 15T1Ly T16TLlis 17T11, 18T11y IGT11,
KKe

INDICES NimZy, N2rls N3al, Hoals NBa7, 1Tx7, M3I=7, H13=l, Hi14=7,

Ni%e7, N1k=2, HL7=Z, NiB=Z, M20=Z, N21=7, M3=T, H4=I, Nig=7,
M11mZ, H128Zy LA=Z, TA=Z, HU=Z, NU=1, A=7, =7, C2Z, Lny,
KA=Zs Limls L23Z, L3=Zs L4=L, L5=Iy Lh=T» L?=Zs LB=L, L9=7,
AfeZy 5Imls AAaZs BB=ls CCeZ, AAL=T, AA227, AA3=1y Al=I,
A2mls A3«ls DlmZ, 03271s 13=Zs J, BRIn7, nnpaZs 88327, Cl=Z,
Cr=7y C3=ly Chal, E£l=ls £2=Z, E3=1s Si=l» §2=7, SA=Z, Si=1,

VECTORS ni, 92s O3 P» Qs Kis K2s K3,

FUMCTIONS D, GOFsI, G=Is GI, G571, GbsC, G7, URaC, URG, DD=U, DB,
DT, DS=U, DX, DKs» DP» DF=U, GHL, G, GULl, GUs PO» Pl, P2,
RX4

EXPRe =0y =0y =3 =0z =0y "D, =0, np, ad, INUD, n0, =0y =0, =0,

=0y =0y =05 =0y =0y YERT3, VV1, VV2, VG, VG2 LGOPy GHNST,
GG=2y VG=2e

IR

Z Laap=La0pxyvy2

HPRINT LOOP

NELETE VV1sVV2,VGlrVG2y)VERT3s PP

*BEGIN
SYMBOLS I=Is Dls NZs 03, DI, DiPN, D2A, D20y W 2y X, 11T11,
é&Tll) I3T1Ly I4TX1, I5T11, I6T11, I7T11s IBT13s 19TL1,
le
INDICES Ml=Z, M2=7, N5=Z, HO6=Z, HR=Z, HT7=Z, HNP=7, NL3=Z, His=Z,

H1SmZs H16=I, H17=2, HiRez, K2o=L, N21a?, M3=7, HA=l, Nigel,
MllsZ, H12eZ, LA=Zs TA=Z, HUsZ, MU=7s An7, A=7, C=Zs LaZ,
KA=Z, Ll=2y L2%Zs L3=Z, |4=Zs LS=7s Lo=7s 1 7=7, L&=Z, LQ=Z,
PN=Z, ST=7s AA=Zs RB=Zs CCmZ, AALsZ, AA2=7, Atd=ls Ale?, -

t2mZs A3=2s Blalr B2nZ, D3m7, J, RALlm7, NR?=7, GR32Z, Cl=z,
C2=Zy C3s1, Ch=l, El=Z, E2=Z, £322, S1=ls S7=7, S$S3=ls S4=7,

VERTDORS 01, 02y O3 Py Qp Kis K2s K3,

FUNCTIONS Dy EPF=I, Gals BIs G5=Y, Gh=C, G7, Ua=Cs URS, DDy DR,

Sy
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DTs DS=Us DX» DKy DPs DF=U, GHls, GM» GUl, GYs POy P1l, P2,
PXe .
EXPRe 2)p =zl)y =Dy =idp =Yy =, =iy nhHy =20y INYP, =0, =0, =), =0,
sy =0, =0, =ts, =0s YERT3, VV1l, VVZ, VG1, V&2, LOUP, GHOST,
GG=2s YG=2, K?
RUNHING TINE (57C) 37¢69 ns=n HAXINUM k%f
TERMS IN QuTPUT 217
GENERATED TERMS 2192 INPUT SPACE 333 2000
EQUAL TERHMS FialeRs DUTPUT SPALE 2974 4740
CANCELLATIONS 5158 HRe OF EXPR 4 260
RECORDS WRITTEN 197 IDe REGLISTER 1 500
MULTIPLICATIONS 4053 FUMCTs R%=Ge 17 750
RUNNING TIHME (SEC) 57442 NSED HAXIHUN
TERMS IH QuTPUIT 2467
GENERATED TERMS 16384 THNPUT SPACE 232 2000
EQUAL TERNMS 1521715 TUTPUT SPACH GH2A 4744
CAMCELLATIONS 542 MPe OF EXPRe B 260
RECORDS WRITTEM 197 IDe REGISTER 1 Y00
MULTIPLICATIONS PRNIVIA FUNIT. REG, 17 750
RUNNING TIHE (SFC) 77.839 tsen AAXTHUN
TERHS IN QUTPUT 314
GENERATED TERMS 24576 INPUT SPACE 213 2000
EQUAL TEPHS 23331 QUTPUT SpACH YA 4740
CANCELLATIONS 931 HR e OF EXPR, 4 280
RECUORDS WRITTEM 197 IDe REGISTE® 1 500
MULTIPLICATIONS 147457 FUNCTs REG 7 750G
RUNNING TIME (SEC) 93400 158N MAXIMUM
TERMS IN QUTPUT 319
GENERATED TERMS 32748 IMPUTY SPACE 132 20C0
EQUAL TERMS 31443 OQUTPUT SPACE 1050 4749
CANCELLATIONS 1006 HRe DFE EXPR, A4 260
RECORDS WRITTEN 197 IDe REGISTER 1 5CC
MULTIPLICATIDNS 196509 FUNCT. REG, 37 s
RUNHING TIMC (SCC)H 113,02 LS=n MAaxInun
TERMS IN JUTPUT 375
GEMERATED TeRMu 4039560 INPUT SPACE 3313 QL
EQUAL TERMS 39556 QUTPUT SPACF 2256 4740
CANCELLATLIONS 1329 NRe 1% EXPR, 4 260
RECORDS WRITTEH 197 IDe REGISTER 1 00
MULTIPLICATIANS 245761 FUNCTe RiGo 27 750
RUNNIHG TIME (S#C) 138,86 HsEn HAX LN
TERHS IH QUTPUT 402
GEMERATED TERMS 49G37 IHPUT SPACE 332 2000
EQUAL TERHS 47641 QUTPUT SPACE P64 4740
CANCELLATIONS 1044 NRle UF UXPRe 34 260
RECORDS WRITTEM 197 JCe REGISTER 1 800
MULTIPLICATIOMS 294523 FUNCTe REG 17 750
SYHROLS I=T, DL, D2, D3, D1% DIPA. N2Ay 02PN, My 74 ¥, TLTils
Y2TLLl, I3TLis I4Tills IBTils I6Y2ZL1, I7T11, TAT11s, 19TLL,
'./;".
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INDICES

VECTDRS
FUNCTIONS

EXPRe

Ml=Zs H2=Zs H5=Z, HH=Z, NB8=Zs N7=I1, No=7, H13=Z, Hl4=sZ,

N15=Z, Hl6=l, H1l7=Z, H1l8=2, H20=sl, M21l=l, N3nl, N4=Z, NlO-i}

N1lmZs Hl2mZs LA=Z, TAmZs HU®=Z, HUnZ, An7, 3=7, C=l, L=Z,
KA=Z, LiesZs L2=2Z, L322, L4h=Zs LE5=27s LbH=Zs L7=7, L8=Z, L9=Z,
RN=Z, S1=2, KA=Z, AB=l, CC=Zy, AALi=Ty AA2=7, Ab3=I, Al=l,
A2=7, Adul, Blel, 32m7, 83=7, J, BRl=7s BR2=7, DBB3nZ, Cl=Z,
C2=7, C2=7y Cl=l, Fl=]s E2=l, £3=7y, S1=7s S2=7, S3=1, S4=7,

N1, 02y 02 Ppr A, Kis K2s K3,

Dy £PFml, 5=, 5ls G8aly Go=Cs GT7y Ua=C, 1NA, DDs=l), DB,
DTy DS=Us DOX» DKy 0P, DF=Y, GHLs 6%y 6GUL, Yy POy Pl, P2,
72X, .

aly =0y =09 =0y midy =2d, wy, =m0y ad, THYPs =)y =, =20, =n,
=0, =0, =y =0y =0, VERTIs YVL, VN2 UGL, V22, LUDP, GHOST
GGu2y VG=2e

24y
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BEGIH I06eHL  SECTHNDS

HAHES LIOPsGHOST

couMan TT»PTT .
HELX
SYMBOLS I=I, D1y N2 03, DI, DIP2y D2ds D200 Wy Ty ¥, 11711 éZ%%g
T2T1ls 13711, Y4TLis IHTLL, I6TIXs I7?7T11s IRT1L, I9T1l.
KK
INRDICES HiaZe M22Z, N5aZ, HihnZ, 10=7, H7=27, H=7, M3A=7, Ni4=sZ,

MiteZ, Hif=Zy, ML7=Z, Ni8=Zy H203Zs MPlals M2=7, lHa=], Nili=],
Mllmz, H12mZs LiamZ, TAsZs MUmZ, NU=T, A=7,y Pul, Cx], L=7,
YA=2, L1=7, L23Zs L3=Z, L4=Z, Lh=Zy L4=7, L7=7, LA=Z, L°=1s
MN=7s SI=7s AA=Z, 20127, CC=Z, AAL=7, AA2m7, AAZsly Kl=ls
ADPm7s A35Zs BiuwZs B2aly, R33ls dy BRI=7, BPR2w7, BH337, Cl=2,
C2=Zy C3=7y Ch=l, £l=l, £2=1Ly E3=1s Sh=ly S7=7, 53=1, Sh=l,

VECTIOnRS O, A2s B2, Ps s Kils K2» K3

FUMCTIONS Dy EPF=l, Gal, GI, 5nls 562Cs G7s Ua=Cy 110G, (D=, DB,
NTs DS=U, DXy, DBKs DDy DFE=U, GHL, €M, SUls U, PO, Pls P2y
RXe

EXPR =0y 30y =y =0y =y, =0, ={, =0y =0, THVYP, =0, =0, =xy, n0,

=0, a0y =0, =0, =1, =%y =iy =y 2us =3y LN, GHAOST, 6G=2,
V6=2s, TTs °TTs

461 206he 63 SECIYDS
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BEGINH 306463

Lil

L13
Li4

SYMROLS

INDICES

I=1,

T2T11,

KK

Mi=Zs

SECAONDS

C THIS SECTION DOES THE Q( INTERMAL MTM.) —INTEGRATIONS

H R

7 TT=1/2,*L10P=GHOST

ID Q(S1+)*Q(52+)#Q(S3+)%0(Sa+)=N1N*NIPI ch/a

=P (S1)¥P(S2)#P(S2)FP(S4)#ITTLY
HIP(SLIHP(32)XD(S3,S4)+P{SL)*P(SAI=N(52, S4)+P (5L)¥P(S4)*D(52s53)
AP(S2I*PLS3) A0 (5154 )+P(52) ¥P(SA)KNLS1,S3)+P(SI)HP(SAI*D(51552))
*IRTLL

+UDLSLs52)¥D(S35SA)#D(51,S3)¥N(52, SA)DIS1,54)¥D(52,53))

HTOTLY

ID QNAxY (534 )#Q{54+)£010%DIPO
SD(S1,52)EP(SI)I¥P(S2)4P(53)#D (SA)¥TTTLI

AUPCSLIAP(S2)#D L5354 4DP(SL)*P(STIAN (52, SA)#P(S1I4P(54)%D(52,53)
PUS2)EPUSIIXAD(SLeS4)+P(S2)¥P(SA)EN(S2,SI)+P(53)*¥P(SA)#¥D(S1,52))
#D(S1,52)*IaT1L

D051 52)40(53,Sa)+D 5L, 58 KD(32,SA)+NESI,54)%D(52,52))
*D(S1sS2)*I9TLL

ID QDO**2*pin=nlpa
aD(SLy52)=N(S35S4)¥P(SL)#P(S2)*2(S3)#P(54)¥17T11
HUPCSIIEPIS2)ED(S3s S4+P (52 ) %P LISV EN{T2 540 ¢P{31) 4P (S4)2D(S2,53)
#P(S2)EP(SIVAN(SLrS4)+P(S2) AP (SAI*D(STs53)4PI53)3PISAIED(S1,0))
AD(SLy52)#D(53554 12 16T LY
+(D0SL,S2IED(S35414D(S1,53)*N(52,54)+N( 51, 54)¥D(52,53))
HD(SLySR)¥N(53, S4I*IITLL

ID aD*PDQ*D1A¥DIPY
=P (S3)¥DU51,52)# (P(S1)#P(52)*P(33) *15T11
#(P(SLIAN(52,53)+P(SZIHD(S 1,80 4P(SA)#N(S1,52) )% 16TIL)

ID PDUXA(S1+)#A(S2+)*¥D1a*D1IPQ .

2PADRD(51)EP(S2)#I5TLL

H(PEP(SLIKP(S2)+PDPAD(51,52) )+ TATIY ,
1D PDQ¥*2%D1A*DLPA

=PDPALITLL+POPH*2714T11

1D D(SL+)#A(S2+)XN(334)3D104P1PO
=P (SL)%P(S2)*¥P(S3)HTI5TLL
HAPISLIAD(S2553) +P(S2)*N(51,S3) P (53 )*DIS3,52) )¢ 16TiL

ID ADOFA(SL+)*DLATDIPA
=D (S2,$3) % (P{SL)*P(S2)*P(SI)*I5T1]
+LPLSL) D52, SIN+PS2)4D(51,53)+P(SII4DIST,S2))¥16T35)
ID PHO*Q(SL14)*DLO*DIPY

@D (SL)*I3TLIL4PDP*P (S1)4T14TIL

ID O(Si+)*Q(S2+)DIAKDIPS
=D(S1sS2)KI3TIL+P{SLII*P(S2)*T4T2 Y

IN QNOeN1A*D1PA
aD(51sS2)¥(D(SLy SZ)*IBTLI4P (SLI P(SAI*TATL1)

IN Q(S1+)39(52+)¥D1AsDLPA
SD(SL,52 K IATLL4P (S1)RP(S2)#T4T1Y

1D anaRNLO=N1Pa
SD(S252)%(D(SLeS2)¥I3TLL4P(SI)#P(SP)*T4TI])

ID PPAKDLA%*D2PO

=PHPEIATLL
*Y[EP

DL D2, D3y DENy DIPA, D29, N2PD, W, 7y K, [1T1l,
TAaTihy I6Tols IOTYILs 16Tiiy T7TLY, IBTLLy 19711,

Hoely MoaZ, Hh=ly WB=Zy HT7=7s NIRRT, M13a], Nli=l,

Hib=Z, HléeZ, Hl7=Z, HIf=Z, N2L=L, HP1=7, MY=e7, Hi=l, Ni10=7,
Wllv7; H1°“7: LAnZs TA=Ls WU=nZs HURI, Ar7, 327, (al, Lni,

HA=7,

(‘r(\:‘y‘.I

Al

=75 LitaZs L3=Z, Lb=2, Lbh=1s Lo=7, 1727, Li=l, L=,
SI“Z," fh=Zas B0=fs CC=ls Afil=ls AAP=74 APd=l, Ai=l,
Ad=ly Rlals B2=1p R3I=l, Jy ““’“’) NMA2e7, PR3Anal, ClaZ,

X T ] an_2 - } OL w3,
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AZ=Zy A327, Blals U2=l, R3=ly Jy Niis , oo
C2=2y C3A=ly Ca=nls Li=l, [2=1s E3=ls Sl=l, S2=

r DRI ] [ -
7y S3=7, S4=1l,
VECTORS N1, 02, 92 Py Qp Kls K2 K3

FUNCTIDNS Ds EPF=ly G=l, 51 GhHel, GomCs 57, Un=Cy 'aGs OC=U, DB,
DT, DSs=ljy DX» DRy DPs DF=Us GML, GHy GULs GUYs P0s» Pl P2,

TXe é?de)

EXPR. m(iy =y =il =iy =ls a{ly =20, =0y =y THYP, =0y =0, =0y =(,
=0y =ly =0, =Up =0, =i,y =9, =0y =04 =0, LONP, GHISTs GGe2,
YG=2s TTs PTT, .

RUNMING TIHE (SEC) 7434 "Us=n HA XTI HUA
TERHMS IN 4uUTPUT hiddy
GENERATED TERMS 1285 RPUT SPACE 707 2060
EQUAL TERMS 371 HUTPUT SPACE 1643 4740
CAMCELLATIONS 10 HWRe F E£XPR, 6H2 260
RECORDS WRITTEN an7 INDe REGISTER 127 500
MULTIPLICATIONS H222 FUNCTe REG A 759
"R
L1 ID Q(S1+)*DINRD PA=P(SL)I*ITI
Lz In PIAENLPA=TITLY
L 3 ID I=4
L 3 AL W=2
DTLETE LOOP,GHNST,LHT
*RIGIN
SY4BOLS T=], D1, D2, D3y, D1y DIFAs D295 D2PN, Yy Te Yy IiT1Y,
I2TY1l, I3TLLy I&TLIL, I[5Tils 1OT2XL, TWT22, TRT1L1l, 19711,
KKe
INDICES Ml=7s N222, H3a2, No=Z, Md=ls N7=ls HI=T7, N12=27,y }14=1,

HYBals HYAmT, [1iTaZs Hlfi=Z, H2U=Z, M21u7, MW»7, Hial, H1(=Z,
MNilaZ, WL2=22, LA=Zy TA=Zy WBU=Zs HU=Z, A=7, A3=7, (=27, L=I,
HAnZs Ll=ly, L2a, L32I, L4=ls Li=l, Lo=7s 1L7=7, L4=sl, LA=7,
RO=7, ST=Zy AAnZs BNmZs CCuZy AAL=Y, AAR=7, AA3=7, Alel,
A2=7y A3=7, BDli=ls Di=Zs B3=Z, J» HALaZ, AR2=7, 383=7, Cl=i,
C2=1s C3A=7, C4=l, Bl=2, L2=7, £2=21y R1=l, S%n1, §53=l, S54%=Z.

VECTOPS 9l, N2, 03, Py Ay Kl K2, K3,

FUNCT INHS Dy EPE=1, G=Is GIs 5521 G&=Cs G7, UG=C, NAG, DD=y, DR,
DTy DS=Yy DX, DK, DP, DFE=U, GHL, GMy 511, 5ls PCs Pls P2
RXe

EXPRe uly =2Qs oDy <y, =20, =0, =, atyy =iy TMHVUDP, al, =(, =, ={,

ally =0y =0y =2, =05 =0y =0, =0y =0, =0, LNND, GHIST, GG=7,
VG=2, TTs PTT.

TERMS NUT 404 ,TERNS 1N 44

RUNNING TIME (SEC) B 78 HSER HAXLMUN
TERAS IN aNTeuT 73

GENERATED TERMS 4t INPUT SPACE 257 2060
EQUAL TERJS 324 NUTPUT 5PACE 270 4740
CANCELLATINNS 7 lPe OF EXPR, 40 260
RECURDS WRITTEN 2Ll ID, REGIST:P 17 b4
MULTIPLICATIONS 2937 FUACT. RG. 2 740
TT =
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+ PLAALIwPLALYEN{DL,33 )

ol o= L¢/24FILTLIHODP 4+ I2TLL#PD2 = 7,/4.%13T11

-~ 3.*38T11 )

+ PUAALI®DUALS31L)*P(BRL)

o = 1a/be¥I2TLI*PDP & I3TLL + Le/Ge*IGTL1%PDP

+ PLAALIRD(AL,2R1)FP(81)
¥ o0 o= Le/2.FTUTLA=PDP + I2TJL1¥PDP = 74./4,%13T11

-~ 3;*I§T11 )

+ DIAALLAL)RP(DZ)AP{R L)
Bl = Le/2eXTLTILHPDP + LATLLAPDP = Tel4ex13T11

— 34*I3711 )

+ DIAAZLATIRD(D L,230)
%ol Le/2eMTITLILEPDP®EED = 3o/ 4 FI2TLLFPDPREE + TATITAPDD +

= 5.=I9TLL )

+

DEAAL,BLYFP(ALYHR(INL)

x
S

t
[
a
"~

3
-

o+

DEAAS, BL) DAL, 3R]

$ 00 La/ZemIITILAPADEED w U fo wTTLLEPOPEED 4 [3TLLEOAD +

~- RewTQTLY )

5

DURAZSDIZNIEI(A) 72010

BN PPN S RANIE R LN NS DU PPN S T8 SERLRL

te [N R,

g A S e S S T L e ey ke it

Fe/24%T4TLL%00DP ISTLIHPDP + 34*TAT11 = 14/2.%I7T11%PDP

Te/24%T5TL1%PDP 2 %¥I6T11 + 1e/24%TT7T11%PDP + B5,%IPT11 )

3e/2.¥T4TLI*PDP

ISTLIL#PDP + 3.,*%I4T11 1e/24%17T711%20P

B3e/2%T4T1%PDP ISTL1*PDP + 34*I¢€T11

1e/24%I7T11%2DP

e/ G [ATLLIFPNPHY2 + [6T11%PD I8T11%pPNP

wTATLLEDD? + J2TLH00D = Ta/de®I3TLL ~ 2,/2*¥T4TLo#pDP 4 ISTILIHEDP + 3.¥TATLL Te/2.%T7T11%PNP

Ze/ o ¥ ITATLi*POPYx2 + [4ATI1HPDD T8T11%P0P

I2 o inTL1moNP = AJATSTIL + 1./2.4T17T11%902 4+

i

L]
-

=

i

iV e

I

Py L

(RS RIRY

e

gy



+ DLAALL 33T )ED(ALR]) i

£ (347404 T2TLIHPDPH2 = 5o /h ¥I3TLLEPDP = [4T11%POPR*D 4 1 /2.¥I5TLL*POPH%2 + 2,6TATILHODD = 1,74, #17T11#PDP**2

- 24%13T11#PD2 + 79T 11 ) +7,

STUDI

~
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BEGIN - ’315.62 SECHHDS
MAHES TT,lllvp
COMNON 990,901,002, 220,PP0Q
*FIX
SYMBOLS I=1, D1, D2, D3» LAy DiPAy D20y D290, Wy 7, ¥, ILTYL,
I2T1l, I3Tir, IATLLs ISTLyiy 1&T1ip I7T11, 18T11, 15971l
ki, 253
IMDICES Mlm?Z, H2=7, HSal, HO=Z, NB=7, N7=7, HO=7, M13=7, Nl4=1,
Nib=Zy Hlé=7, HLT=Z, H18=1, H20=Z, “2l=7, M3a7, l4e=l, Hlys=Z,
Hil=7s NL2uzZ, LAaZ, TA=Z, HUrZs, RUs7» Aml, 827, (Cal, L=Z,
KA=aZs Ll=7, L22Zy, L322, LébeZs L5=1s LA=7, L7=Z, L2=Ll, L9=7,
kduZy Slaly, Ahals 8BaZ, CC=Z, AAL=Z, AA?=7, AA3=l, Alel
Alnl, A3wl, lnZ, B2nls P3=Z, J, BA1=7, NN2a7, d23a7, Cl=7,
C2=Z2y C3=7s Ch=ls Li=l, (2= L3=2, S\=l, S$?=7, 5i=l, Sh=1,
VECTNRS 0Ly A2y Q3 Py Op Kiy K2y Kio
FUMCTIQIS Py EPF=l, 521, 51, B35aly, 56aC, 67, A0, 1T, DD=lU, D3,
DTy DS=ls OX, DX, DY, DF=y, Gilly 6y SHUL, G'y POy PLl, PZ,
TX,
EXPR ni)s =y =mlda =gy =y =iy mily, mity ={le THYP, =N, =203, =04 =0,
=ty =0y =liy, =iy =,y =iy =yp 7L, =iy 70 =0 =270y G522, V6=2,
TTy PTTs 000, QM1s W2, POUy PPN
HLoIH AT LTY SeQnns
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N
7 PTT=P{AL) =TT
Loz In Y=

FNEXT

SYM3aLSs I=T1s Dl, D2, D3 DLAs DIPAQ, N2, D2PA, Yy 7, Ky I1iT1l,
T2T11ls I3TLLs I4Tli, IBTLLs I6TLLs T77T11s I3T11, IOT11,
KXo
IRDICES MilaZs M222, HbE=Z, MNb=Z, N8=Z, HT=7, MA=7, M13=7, Nl4=2Z, R4}
Mif=Z, Mil4= 7; Hi7=7s H18=7s M20=Ty N21=l, M3=7, RN4&sZ, N1LG=Z, N
Hil=l, Mi2als L=l Th=1, fUsl, NU=1, A=Z, 327, C=1, L=1, e
KA=Zy Li=2s L2=2Zy L3=2, L&=1y LE=7y L5=7s L7=Z, LB=Z, LG=17, -
E0=2y 5I=2s NARZ, ﬁ§=2; CC=Z» AAL=7s AA2=7, AA3=Zs Al=Zs a
AZ=Zy Ad=7, 3l=al, R2=ls B3mZy Jy B831=7, 0R2a7, 383=Z, Cl=Z,
C2=7, C3=Zs (4=1, El=1, £2=1y £3=7s Sl=71» S2=1, S3=1, S4=1. —
[
VECTORS Ql, 02, Q3 29 > Kis K2y K3
Ty
FUNCTIOHNS Dy EPF=Ils 8=, 51s 55=I, 56=C, 67, UA=Cs» U35, DD=Us DB, -
NT, DS=ils DX, DX DPy DF=U» GHMls &Yy SULls GUy POy Pls P2y E
X e wn
EXPR, =y 2y =0 =Py mds midy miiy 3y =0y IMYPy =0y =0s =0y =0, :
=Gs =Dy =0y =0» =ds =0y =8y =0y =3s =Dy =0, =2, (622, V6=2, ‘O
TTs PTTs 099y 421s A02s PRy PPAD, o
-

RUNMING TIME (SIC) e 24 USED HAXIMUM
TERMS IN JUTPUT 3Q

-

CALCOLO DELL’UNIVERSITA

GEMERATED TERMS 73 THPUT SPACE A%4 2000
EQUAL TEZRAS 32 RUTPUT SPACE 115 474G
CANLtLLAT1043 ¢ Nte OF EXPR. 29 260
RECORDS YRITTEY 215 IDe REGISTER 2 560
HULTIPLIL\T 2r3 NET FUNCTe REG 4 756

PTT =
+ OPCAAL)AD(BL)HP (301

Bl o L S HI2TLIRODD v S22 ¢mT3TLY + Lle/4,%10

4
()

LIHAIND e 1 G2 HIETILEPDD 4 4.¥TATIL + 1,/72.%T7T11%0PDP

+ OO (LALIRI( 15, 330)

8
B

3 - & 2T TS T 2D DR D R 2 YT
# e /G 2T EPARRRD Je®l2T4

I#200 = 3 4/6,4TATIIEPNPARY 4 IDTLILFPDPHH2 + 4 ¢TATIIAODP = 14/2¢%I7TLI%PDP¥*2

1

- 4y HTHTIIEAND o T EYATIE )

-
o
. §
(

"]

+ B{aaLsinyER 0T

A
O
~4
b
Z
O,

ol e /g ETOTI AN 2 S IST I AP D A mTATIIAPIPR e ¢ ISTLLRPOP®42 4 4 4*TAT1L1LHPOP = 14/24%T7T11%pppa¥k2

e G T TIINONY s R RISTIL )

- ‘ R - Love we




T IR TR T e e S e oo 05 0 20

+ D(AAL;BRL)XP{TL)

 { 11, [He*TATLLIH2DP 4+ Aol By ¥IATLIHPDP&%2 - I5T1L%0ND%%2 = Ho¥*IS5T11HPDP 4 2.0/!1.*17'!'113"9[”7*%2 + 3‘1&!31'11*;30’)

g "Pﬂli:TiD GREEMES FUNCTION
|
2 QQ*BPG{1!oﬂUan'3EL)*TT GG{AAL23B319R0sST)
2 Q0L=SG{HU MU, AL»BI)YETTHGGLAALS 3D L,RDsST)
A QQZ—SG(MU:HU}AlJS’)*TT*GF(A&lygn’!SI’ T) =
L3 ID 7Z=4 =
L3 AL W=2 )
HNEXT >
' »
SYHBOLS i=1, D1, D2s D3s D10, DIPQs D20s D2POy ¥y 79 Xy I1Tlio
I2T11y T3T11s Z4T11ly I®T1l, I6T1ils T7T11s I8T11i» I9T13» bt
KK -
INDICES MleZs N2=Z, MBaZ, Hbo=Zy NB=Zs HT=Z, N9=Z, N12=22Z, Nl4=1Z, E
NiG=Zs Hl4=2Z, WHiT=27, N1B=Z, H20=Z, N21=7s H3=7, N4=1, N1Q=Z, o
MllaZ, N12=2Zs LA=Zy TA=Zs MU=Zs MNUsZs A7, A=7, Canls L=nZ, —
KA=Zs Li=2» L2=2, L3=2, L4=1s L5=1» L&=7s L7=7, L8=Z, L9=7, n
P=2y SI=7Zs AA=Zs BB=l, CC=Zy AAL=Zy AA2=T, AA3=Z, Al=l,
h2nZls A3=7, Dlil=ly B2=2s P3=Z, Js BRlmZs BB2=7, BB3=Z, Cl=Z, :
C2=7Zs C3=7s C4=2s El=ls E2=Ls £E3=Zy S1=7, S2=7, S3=Z, S4=1, o)
[
VECTORS 01y, N2s 03s Py A» Kla K2s K3, o
FUNCTIONS Ds EPF=1, G=1, 6Is G5=1s G6=Cs G7s UG=L, UBS, DD=U, DB, <
DT DS=U, DX» DKs DP» DF=Uy GHL, 6M» GULls GU» PO» Pls P2» ft
EXPR, =0 =y =0 =y = 3Ty =y =20 =gy IMYPy =0y =0y =0, =a(, =
=Gy =0y =09 =0 =5, =0y =0y =08 =0y =0, =0, =D, (6=2, V6=2, -
TTs PTTa 2005 221, 902 PR PPOD, g
o)
RUMMING TIME (SEC) S¢72 JSENn MAXIHUH "
TERMS IM-DQUTPUT 94 3
GEMERATZAD TieRMS 073 INPUT SPaACE 455 24450 foa|
EQUAL TERHS _737 OUTPUT SPACE 602 4740 o
CANCELLATIONS 92 HRe OF EXPR, B 250
RECORDS WRITTEHN 218 IDe REGISTER 5 544 @
MULTIPLICATIONS 11785 FUNCTe REGa 39 730 fi
O
SYMBOLS T=Ts Dis D2p D3s DZOy DIPY D23y D2P0s Wy Iy Ky I1T11, :
T2T2Lls J3TLis I4Tily XISTIly ISTLls I7TLxs T9T11, I9T11s o
K,
IMDICcES Hl=Zy N2=27, HB=Z, {Hdml, $H8=7, MN7=7, ”"=7p Mid3=27, Nlia=Z» -
HlB=27s Hid=ly HiT7=7, H1E=Z, d D=7y H2%=7, 327, N4=I, N1U=I,
Mlie7, N122Zy LA=2s TA=Zs AUsZy HU=T, A”?; =7, C=aZ, L”Z) g
Kh=2, Li=7s L2=1s L3=Z» L4=Zs L5=1s LS=Zs L7=7, t8=1y L%=Z, -
Rl=2y SI=7, R4=1s 33=1y CC=7s AAL=T7, AA®=7, AM3=Z, Al=l, —
A2=7s A3=7, 2l=1s DB2=l, 9337, J; BRYlaTy ARPaT7, 383nm], Cl=nl, 3
222y Cua=7, Cb=7, 1=, £2=1y £3=]1s Sh=7, S?=7, Siz=ls S4=7, ®
YECT 83 Tly N2 ARy Ps Ny Kia K2 K3
FUNCTIDNS Ny UPE=T, Gwmla 3Dy 5=, Ga=(s 57s Ua=Cs Unl, O0=ii, D3,
NT, DE=ly s My D0, DFE=11; GXL, 5% 23Ul Ay 90, Plsy P2y

133 O
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FUNCTIDNS Ds EPFE=Is =i, GI, G5=Is G6uCs 7, UG=Cs URGy DD=U» D3,
DT, DS=ls DX, DKy DPs DF=Us GHL, GMy GULls Glly POy Pl, P2,

e

EXPRe =) =0y =ds =)y =m0y =0s =)y =0s =)y INVPy =0, =0, =0, =0, -
=0 =0y =l =Js =Ly =0s =zys =0y =0s =0y =0, =0, 66=2, V6=2,
TTe PTTe 990, A01, 202, PADs PPLA. )

QQH =

+ PHU) P (RU)XP(RO)XP(ST)

0 IiTLIL = 20*I2TL1 + 3.%I4T11 = 2,*I5T11 + I7T11)

+ pUBU)AP(RIN)AD{RNSSI)

CTRIESTE 5t

£ 1e/20%¥13TLILHPDP = 1o/40%I2TLI*PEP = 1,/2,%13T11 = 14744 ¥I4TLL#PDP + 1./2,%ISTLI*PDP + 2.%16T11 + I8T11)

A
+ PCHUIED(RU,RO)%#P(ST) R , ” 5
® (= 1e/2.0%ILTLL¥PDP + I2Til#*PDP = 7./4¢%I3T11 = 3,/2.%¥14TLL#PDP + IST11#PDp + 3.#I6T11 = 1,/2.%¥I7T11%PDP o

— 3,%I8T11 )

+ PLHUIXD(NUSSII*p{RN)

CALCOLG DELL’UNIVERSITA DEGLI

$ 0 = 1./2.%TITLI#PDP + I2TLL%PDP = Te/4e¥I3TLL ~ 3¢/2e%I4T11#PDP + ISTIL*PDP 4 3.%16T11 = 14/24*I7T11%PDP

- 3.*I3TL1 )

+ D(HUL NN AP (RO)HP(ST)

o Lo/ZFILTLARPDP = 34/ FI2TLL¥PDP + 54/24%13T11 4 5-/4.*IQT11*PDPV* 1e/24*I5T11*PDP = 4.*T6T11 + T8T11)

+ D(HUS YR (RIS ST)

o0 = Lel4eFILTLIHPOARTE & B, fa kIZTLIAPIPHEZ = 1o/2e%T3TLII*PDP = 34/4,%16TI1XPDP¥*2 + I9T1) )

+ DCAYLRDIFP(HYY =D L{ST)

F ol = L2 BTLTLLHOND b I2TL2%PD? = To/4e®*I3TLL = 20/24%T4T1L#PDP 4 ISTL1%PDP + 34%T6T11 = 14/2.%I7T11%PDP

= 3.%IaTii )

CENTRO DI

DAY R DA I, S T

(0 L/ 2e*ILTLINPNPARL e B[4 *I2TLL¥PDOP®E2 4 T3TLLH*PDO &+ 3,/ 4¢%14T11%PDP*¥2 + IAT11%PDP - IST11%PODP



= De¥[09T11 )

+ DIMULSTIHP NP (RT)

F 0~ La/2.FTATIIHPDD & I2TLILADPDD = T4/4o*I3TLL = 3e/2*T4TLL¥POP + ISTLL¥pDp + 34#IAT11 = 1./2.%T7T11%PDP

- 313711 )

+ D(NUsSIV*D(NU,RD) >
% ( 1e/2¢%I1T1LHODDEE2 w 3 /4, % I2TIIRPDPH%2 4 I3TIIHPDP 4+ 3,/44#T4TL1%PDP*%2 + I6T11kPDD = IGT11%PDD b
- 5,#19T11 ) =

-

QQ1 =

STUDI

+ P(ROI*P(ST)

¥ 0 TITLLI¥PDP -~ TZ2TR1%PDP + 3¢#%I3T1L + Z2o%I4GTLLI*PDOP = 4,%16T11l ~ ITT114PDP = B8,%I2T711 )

DEGLI

+ D(RJ,S5I)
L La/2¥TATLLHPOPH%2 + 5¢/4*I2TIL4PDPH%2 = 1o/2e%TITIVHPDP = To/4o*¥T4TLIHPDPH%2 + 1,/2,¥I5T11#PDP¥%2

+ 4¢RI6TLINPOP = IATIL*PDP = 6,%I9TLL )

Qa2 =

4+ 3oXILTLILIHPDPERD + A RI2TLILADDDHEZ 4 TETIIAOND = Sy*TETLIIRRDPA2 + 2,%I5T114POP%%2 ¢+ 12,%¥TAT13%PDP

O DELL’UNIVERSITA

= T7TIL%PDP¥*E = 12FIGTLILA*PDP = 264%I9T1L +0,

|
=
N
T OSLAVMIY-dARD IDENTITY g
Yoy
N R <
I PRO={=2Y%{P{JYRQAD=1a/2eFPINIEINT) )
L 3 In 7=¢
XUEYT . -
2
SYA30LS T=Is 0 D25 D3s DL DLPQs D2Yy D220, My 7 4, LTy, |
. iy . - N et = - . . PR - -~
T2T3V, I3TLlsy 14711, IBTLLs THTIL, T7T11, I2T11, I5Tils ~
K . : :
' Z
INDICES Nl=7, M2=7, i=ly MAH=Z, NB8=7, NT=2y MN2R=7, MN1327, Ri427, )
H18=7, Nlfals d:iP=7, “L3=1,s M2z, MY1=2T, N3a27, N4=T, N19=7, )
HYi=Typ 817=ls LA=Zs TA=ls HnZ, HU=m7, A=7, =7, =7, L=al,
Ma=ly Li=Ts Ll=ds L3=7s Lasly Lo=ly LA=7s 1.7=7, (2=72, L%=1Z,
=T, Tl=Ts Nizls A3als CC=ls AAL=Tp AA%=7s AMI=2], Al=D,
Aals Al=zTa 33Ty Ol2uls (3374 Jp 40327, 2227, 133aZ, {1s7,
C2=ls Clals Chrly Dlals 0= 002 St=7, 227, 353=/, Sa=],

VECTDRE Gls Q25 025 2y Qe Kis K2s K3,



Jo cl=la ©£C=ip St=2y 9227, 53=ls Sa=le

RN T
"

VECTORS Gls 22y 02s P, Qs Kis K25 X3,
FUNCTIONS Ds [PFel, G=l, 5T, 5521, GH=Cs 7, UG=C» RS, DD=Y, DB, BRI
DT» DS=Us DXs DKy DPs DF=Us GMis &My BULs 6y POs Pls P2, , » e
X | 258 i
A , G
EXPRe =y =8y =05 =0s =0y =0,y =i, =Gy =@y INYP, =0, =20, =0, =a(, " , i;@;b
=0y =0, =0y =0, =J, =0 =0y =u» =0 =0 =0, =0y 56=2, VG=2, _ , o ; L Sk
TTs PTT, 0O0s 921, 292y PQA» PPRAY. L
RUNNING TIME (SEC) 6428 USED  MAXIMUM o
TERMS IN OUTPUT 29 , B
GEMERATED TERMS 85 INPUT SPACE 268 2300 s
EQUAL TERHS 50 QUTPUT SPACE 118 4740 B
CANCELLATIONS b NRo OF EXPR, 23 260 o
RECORDS MRITTEM 224 IDe REGISTER 3 530 e
MULTIPLICATIONS 260 FUNCT. RES. 23 750 F
| ' e
| A
SYHBOLS I=I, D1, D2, D3, DL9» DiPQs, D22 D2PA, Yy Zs Ky 1LT11, L
T2T11ls 13T1ls T4T1l, 15711, I6Tiis I7T11s I8T11, I9T1l, e
KK A
. D
INDICES Ml=Z, M2=1, HB=l, Ho=Z, NE=Z, N7=7, N9=7, N13=7, H1l4=Z, P

M15=Z, WH16=2, Hi7=1s H18=Z, N20=Z, N21l=7, H3=7, HNa=Z, N1O=Zs
Nil=7, M12=Zs LA=Zy TA=Z, HU=Zy NU=Is A=Z, %=7, C=Zy L=l,
KA=Z, Li=Zs L2=L, L3=1s L4=ls L5=1, L6=7s L7=7, LB=L, L9=1,
RA=7Ts SI=2» AA=l. 33=Zs CC=Zy AALl=7y AA2=7, AA2=l, Al=1Z,

A2=Zs A3=1s Bl=Is B2=Zs, 23=Z, Js BB1l=Z, BB227, 883=1, Cl=1Z,
C2=2s C3=1s C4=1, cl=l, £2=1, E3=ls Sl=I, S2=Ls S3=1, S4=1.

w

CALCOLO DELL’UNIVERSITA. DEGLI |

VECTORS © D1, 02y A% Ps Qs Kls K2 K3,

FUNCTIONS Ny EPF=l, H=Ts 41y 5521, 66=Cs 575 UG=Cs UBS, DD=U, DB,
NTs DS=lly DX D¥s D?2s DF=ly GHYy Gy Atls GUs POs Pl P2y
B

EXPR, =Gy =0y ={p =Us =0y =0y =0, =0 =0, IﬂVDJV‘qﬁ 20y =0» =0y
=iy =0y =0, =0y =5, =y =iy =0p =ty =0 =0y =20, G622y VG=2,
TTr PTT, 290, A1, N22, PA22s P21 '

paqg =
+ PANYIRI(RDNIEDLSTY

B LalZe¥T2TLARPIP 4+ 5% ISTLL = Le/2e#14T2L#PIP + TRTLL4PDP = S4¥I6T11 ~ I7T11%PDP + 2,*%I8T11 )

+ PLRUIEDIRN,ST)
$ 0 Lo/4RIRTLIAPOPR42 + 3,/0 HI3TLL4PDP + Loy/4eSTATII*PNPSA2 = 14/2,515T11%PDP*42 ~ 3,4T9TI1#P0P = 8,%I0T11)

o
0
fad
et
E
=l
O

+

DY 0)*2(ST)
B = L/ TeMT2TIARDIDD &R g 4 T ATIARADP % R/ A T4TI T4 pnPe%x? = P2 kIETLI¥POPEK2 o Be%IATI1*PDP 4 ITT11%PDP*%x2

4 GeITIL®ODE 4 10,503717 )




+ D(NU,SI)*P(RO)
# 0w g /7eMI2TLLHPDOREY 4+ 3, /2 HI3TLLHPD? + B /2e%TATLIHPOP¥RZ = 2, ¥ISTLILAPDP*%2 = B.¥TATL1#PNP 4 T7T11*%PpP¥%x2

+ Be*IBTIA4PDP + 10#*I9TLL ) XU -

MR : .
DELETE 274,021,002

8 R

7 TT=TT E
7 INVPaIpyP A
7 PTT=PTT i
Z PQO=PQ) , , _ , . =
ID I2TLL=I1T11/2¢ L -
AL I3T1L=-PDPRILT11/12

AL S4TL1L=I1T11/3. —

AL I3T11=311T11/4%,

AL I6TL1L=-PDPXIiTL11/24,

AL I7TL1=1I1T11/5, :

AL I8T11=a-POP*L1T11/40,.

AL TOTLi=PDP=w2%T1T11/ 241
S ENEXT

‘r

ol all ol ol ol ol ol =
RS I SR VR S

STUDI

SYMBOLS I=a1s Dls D2y D3, DLQs DiPQs D2Q, D2PQy Wy Zs Ks I1T1ll,
12711, I3T11l, 14711, I5Til, 16711, I7T11, 19711, I9T1l,
KKe '

INDICES Mi=Zs» HM2=Zs NB=Zs WNo6=Zs NB=Zs NT7=Zs NI=Z, M12=7, Mlb=Z,
HM18=7, H1t=Zy Hi7=22, H1B=Z, NZO=Zs N21=7s N3=27, MN4=7, Nilc=Z,
Mll=Z, Nl1l2=2Zs LA=Z, TA=Z, MU=Zs NU=Zs A=7y 8=7, C=1s L=Z,
WA=Zs Li=7s L2=7s L3=Zs L4=1s L5=1ls L6=Zs LT=1, L8=Zy L9=Z,
R=7p S5I=Zs AA=ls 2B=Z, CC=l, AAL=Ts AAR=Zs AA3=7s Al=1,
A2a7y A3m7py Blals R2=1s 2322y Js BR1=Z, 83R2=7, BB3=Z, Cl=l,

C2=7s CA=Z» ChH=lp Cl=ly, L2=1y 23=1s Sil=1s S2=7s 53=1s S4=1,

VECTORS Nl, A2y 022 Ps A» Kies XZs K3,

IL’UNIVERSITA DEGLI

FUMCTIGKS s EPF=als G=i, @I, G5=1s G6=Cs G7s Us=C» UBGs DD=U, DB,
6]
3

»
DTy, DS=Us DXs DHs DP» DF=Us GHls 6M» SULs Gils P0s Ply P2, =
¥, a
EXPRs =s =g =lts =0y =0y =0, =i, =0s =0, THNVP, =% =0, =0, =0, ©
=Cy =y =0, =Us =0» =ds =0y =l =Up =0y =0, =Dy 622, VG=Z, -
TTs 2TT, 2720, 231 J02s PG, PPOD 5
yaad)
RUNMNING TINMNE (SEC) Teidd USED HaXTIHMUM <
TERAS IWN JUTPUT 3L »
GEMERATED TEIZRMI L33 INPUT SPACE 410 PRSI
EQUAL TERMS LG3 QUTPUT SPACE 222 4743 * ’ bt
CAMCELLATIONS L M, 0F ZXpR, 42 240 Q
RECIAPDS WRITTENM 225 Dy REGISTER v 500
MULTIPLICATIONS 713 FUMCT. RE5. 22 750 v
i
Z
SYMBOLS T=Is D1, D25 D3s DLs DIPT, D20 D220, My Tr Xp IL1TL1L» o)
TRTLLs I3TLLs 24TLYe I3T1is I4TLLs I7TX1, 7TV i, I9TLle Q
KW,
[8DIcss MizZe V227, Hiuly ithals MWi=Z, 7=, 222, M) 327, N14=Z,
MiB=aZ, Miks=le MNiT=T, {L8=7Ls H20=1 D21=7, MA=2T, Ma=], MNlU=ls
BillmYe Nl l2mle Lani, Thel, MaZs NdUsTa Aml, =7, (=7, Lnl,
WA=Z7, Ll=7s L2=2, Ld=ls La=ly L5=Zs Lo=7s L7=1, Lpe=Zy L9=1,
“f}:?'. Cw’f‘l: .~'\-"»'—‘E’_y N3=7, CC-‘-’;_"') Aﬂi’-’.; AAN2=T, M3=2, Ai=T7,



b - o KA=Zy Li=Zy L2=Zs L3=Zs Lé4=Z, LisZ, L6=ls L7232, LB8=Ly L9=1,

. L RO=Zy SI=Z, AAsIy 3B=Z, CC=Z, ‘AAl=Z, AAZ3ls AA3=l, Al=Z,
A2mZy A3uZ, Bial, B2=Ly B3ml, J, BRlaZ, AB2a7, BB3=l, CleZ,
C2als C3=2, Ch=ly El=Zy E2=1p E3=Zs Sl=Is S2=2, S33I, S4=Z.

VECTORS  Ql, Q2, Q3 P, 0s Kls K2, K3

FUNCTIONS Dy EPFsIs Gal, GI» 55sI, Go=Cs G7s UG=C» URS, DD=U, DB, 24
DT» DS=Us DX, DK» DP» DF=Us Gills G4s RUl, GU, POs Pl, P2, (&
RXe '

EXPR. =Q0s =0y =0y ally slds =G, =G, 80y =0 THVYPs =0y =0, =0, =0,

=0y =0s =0, =0y =ls =Dy =0, wliy =iy =0y =0, =D, G522, VG=2,
TTs PTTs 0O0N, QA01s 992, PAQ, PPGA. -

T =
+ PUAALI®P(ALYHP (DL )*P(BB1)
£ ( Te/1oe*I1TLL )

+ PLAALI*P(ALIAD(D1,2R1)

* (= 614/2404%11T21%PDP )

+ P(AAL)*D(AI,BL)*P(BB1)

¥ (= 2347120.%TATLLXPOP )

+ PCAALY*D(AL,031)¢P(aL)

¥ (= HL./240,%[LTLI*PDP )

+ DIAAL,ALYAP(B1)*P(RD1)

(= 014/240.*TLTL1%PDP )

+ DCAAL,AL)*D(B1»BBL)

* (0 6Le/240ATLTLIIHPNPHRED )

+ DUAALSBLYAP(AL)®P(RBL)

¥ ( = HL,/2604%T1T224PDP )

+ DUAALL81)#D(AL,DB1)

# ( 61./2404%T1TLLHPDPAEZ )
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+ D(AAL;BBI)*P(AL)*P(BL)
¥ = 23,/1204*I1TL1%PDP )

YV
+ DIAAL;BA1)*D(AL,82)

* ( 234/220.4T4TLLXPDPAR2 )

INVP =
+ PLAL)I*P(AZ)%P(B1)%*P (B2)

* ( 24%D1 + D2 + 2.%D3 )

+ PLAL)*P(A2)*D(R1,N2)

¥ L = 14/4,%D2¥PDP = D3#pDP )

+ P(Al)*D(A2,81)%P(B2)

* (= le/4o¥D2%PDP = DIXPDHP )

+ P(AL)I*D(AZ,DB2)%P(B1)

* (= 2,%DYIXPDP -~ 14/24%D2%PDP )

+ D(ALSA2)*P(BL)%P(B2) 2
¥ (= 14/44%D2%PDP® = D3I¥PDP )

+ D(AL,A2)*D(BL,B2)

# ( Le/4o¥D2XPDPHA2 + DIRPDPRX2 )

+ D(AL,BLI*P(AZ)*P(B2)

¥ (= 2,%D1*PDP = 14/24%D2*PDP )

+ DAL, BLY*D(A2,R2)

% ( 24%DLEPDOSKD 4 1, /2.%D2EPDPEAD )

CENTRO DI CALCOLO DELL’ UNIVERSITA DI TRIESTE



+

D(AL,B2)*P(AZ)%P(B1)

* (= 1e/4XD2¥PDP ~ D3IEPDP )

+

E ( Le/lGekD2RPDPEE2 + DIRPDPHF2 )

D(AL,B2)%D(A24B1)

JEL

PTT = 0,
PNQ = &g +Qs
H R
7 PTT=PTT
Z PPTT=2PTT
7 W1(2)eWI(2)
Z PQQ=PQQ
2 ID H=2
. DELETE PTT»PQQ
*8EGIN
SYMBOLS I=1s Dls D2s D3s D1Qs DLPQy D23y D2PAs W, 7, °¥y I1T11,
12711, I3T1l, I4T1l, I5T1l, 16T1i, I7T11, 13711, 19711,
KKs PPTT. .
H13aZy Nl4=7,
INDICES N1sZ, N2=l, 11532, N6aZ, HA=Zs HT7=I, *7=7, B3
1527, Hi6aZ, NiT=l, H1BeZ, N2Q=Z, Wal=Z, “7=7s E:;Z’LE%U-Z’
N1leZ, N12=2y LA®=Z, TA=Z, MU=Z, NU=Ts A=l ;:Z’ Lg;é Lo;z
KA=Z, Ll=ls L23Zy L322, L4=l> L5=Zp Lb=Zs L72Z2 SO507 CO=Cs
RO=Z, |ST=Zs Ahels BB=Z, CCaZs AAL=Zy AAZEIS 0 oo 7, 5137
A2eZ, AB=ls BilsZ, B2=ly DB3=Zy dy BAL=Zs ORZSES Bt cerl
C2a2, C32Zs C43ls El=l, £2aZy £3=1s Slely I2F6S o
VECTORS a1, Q2s Q3s Pr Q Kis K2, K3s Wle
Gy DD=l, DB
FUNCTIONS D, EPE=Is G, 61, 65=1, GoxCs 67, uantsr MREM o L, ohs,
DT, DS=Us DXs DKs DP, DE=Us GH1s G4, GULs 7
RXe
Ne =0y =0y =
EXPR. ady =0y =Us =0, by =, =0, =Uy =gy THVP2 701 TELL o) vgiz
=0y, =0s =0, =205 =0, =al, =0, =20y =l» =0 =V ’
TT, PTT, =0» =0s =0, P2Q, PPQAQ.
- MAX1HUN
RUNNING TIME (SEC) 7049 uSED i
TERMS IH OUTPUT 2 116 2900
GENERATED TERMS 2 INPUT SPACE S 4740
EQUAL TERMS 0 OUTPUT SPACE 2y 264
CANCELLATIONS 0 NRe OF EXPRe o 500
RECORDS WRITTEN 231 1De REGISTER 4 750
4 FUNCT. REG. '

MULTIPLICATIONS

CENTRO DI

CALCOLO DELL” UNIVERSITA DI TRIESTE




PIT = s
PPTT =+ PPTT
&3

HI(2) = + 4I(2)

PAQ = Yo 40,

NPT i L T U G T L R Al R T e ke o
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CENTRO DI CALCOLO DELL’ UNIVERSIT‘A DI TRIESTE

BEGIN 323,27 SECHDS
URITE COHMan
*EHD 2,;(/
SYMBOLS I=I, D1, D2y D3y DDLUy, DIPA, D23y, D2PDs M, 74 K, [1Tily
12711y TATLY, I4T31, I5TE1, I6T3ILls T7TL1, TRTTL, IOTLL,
KK e
INDICES Hl=Zs N2=27, H5aZ, NS9=7, N8=3Z, M7=/, M287, 227, Ni4a],
H15=2, HlA=mZ, N1T7mZs Hlf=Zy N2U=Z, M21wl, N?=7, HaxZ, HIC=Z,
Nll=Zs NI2=Z, LA=Z, TA=Z, NU=aZ, HU=T, A=7, RNe7, C=7, L=,
KAsZ, L1l=2, L2=Zy L3=Zs L4=nly Li=ls LhnaZ, 1727, L8=1, L9=1,
RO=Z, SI=Z» AA=Zs, BB=2Z, CC=Z, AAl=7s AA2=27, AA3=7, Al=l,
A2=7s Ad=1, Blsl, B2=Z, B3=1, J» BOLl=7, BR2=7, 803=1, f1l=12,
C2mly CA=7, ChHaZ, El=Z, E2=2, E3=7y S5l=ly, "2=7, 5327, S4=7,
VECTURS Ql, 02, 03, P, Oy Kil, K2, K3,
FUNCTIONS Dy EPF=L, G=l, Gls G521, G6=Cs 67, UG=C, UNG, DD=U, 3,
DTs DS=U, DXs DNs DPs DF=U, GHl, GMy GUls AUy Py PLl, P2,
RXe
EXPR 20y =0y =0y =20, =20, =20, =0, =0, =3y IMYD, =3, =i, =0, =0,
=0y atly =0y =203y =0s =0, =0s =05 =0, =7, 20, =0, (G=2, Ys=2,
TTs =205 =05 a0y 30y =0, PPQQAs PTTs PAN,
RUMNING TIME (SEC) 12 HSED Ha XTI MU
TERMS IN DUTPUT 0
GENEPRATED TERHS | Q IHPUT SPACE 27 2000
EQUAL TERMS 0 ODUTPUT SPACYK n 4740
CANCELLATIJNS 0 tiRe OF c£XPRa 6 260
RECORDS HRITTEN 238 IDe REGISTER 1 560
HULTIPLICATIONS ] FUNCTe RIG, 0 TEU
END DF RUN, TIAE 323642 SECHONDS
""-;, e
T ﬂﬂ@k
i
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APPENDIX VII.A

THE GRAVITON PROPAGATOR FOR TWO GENERAL GAUGE PARAMETERS

Einstein's Parametrization



SCHOOMSCHIP » VERSIUN DF  APRIL L. 1077

TINE 14 SECUNDS éks

C YURKES QUT pHL=ee PART DF AN ek Bep
SCONRBON PeRP,LAG
S ZsVsDLlsX1,X2
I MUsTohW =l pp=Z sl o=, L=Zs VA sl =2l 2=0v =027, 8=]51 =7,
L727:lR=7,L9=7sbU=2s51=20Ah=2s5R=7,CC=7y AAL=Zs ANT=20 AR =T
AL=22A2=25sA3=2sR2=1s02=7,D3=7, Jp A3 1=72,002=7,012=7
F GHI,GHGUL,GUPOsPLy P2

*FIX
SYMBULS I=1, Zs s DL, X1, X2
INDICES Nu=Z, HU=7, A=Z, W=Zs C=1, L=Is VA=T, Ll=Z, L2=7, L3=1,

Lé=Zy LE=1, Lb=Z, L7=1s LA=Z, LO=Z, P0=Zs Si=71s Ah=1, =7,
CC=Zy AAL=Z, AAN2=Zs AAN3=1, Al=Z, A2=7,s A2=1, "1=7, 17=17,
83=Z, Js BBL=Z, DBC=Z, DBB3=Z, . .

FUNCTIONS Ds EPF=Xy, G=I, CGLs GH=I, GAH=(C, 67, UG=C, BG, ND=ly. DY,
DT, DS=U, DXy DK, DI's DE=, GHLI, 6GMs £cUL, 531, PO, DML, P2,
EXPR, Rs RR» LAG,
f"“.’m“ .
. i h .
CENTRO DI CALCOLO DELL' UNIVERSITA DI TRIESTE g‘? ‘



BEGIN 24 SECDOHDS

E&
R

Z RPOHUSHIN) = (GHL RO, MU ROy HU Y =GHMT (PO ML, P+ GM (RO, €], 1)

ECNISTos MU PO —GHIS T M) MUY =GN (D1, 1o R} ) HK k¥ =D

L2 INsGHLIA+s DB+ L4 s NAR)I =L a 740k RGU LAy Co KA E(PT(R,CHL)+PI{C, Ry L)
APL(Cela NI #NT{ L0 R
=P1(NyLsCI)=PL(LsneC))

FLa/ o ¥V AGUUASCIH(P2(DaCrlsVAY4PI(CaNs Ly KA)

+P2(Cs Lo KAYHP 212 CrRe¥ L)
=P2(Bs Ly CoKAI=PZlLsRyCalA))
L 4 IDsGMUA+ B, CH)*GH(AA) BB4,CCA) =1 , 710 oV 2 %2

HGUCALLL) A (P (B, LA, CI+PL(LISR,C)

FPLILLSCyBI+PL(CsL L, 20)
~PL(BrCeLl)=PL(CoDLL))

HGUCAA L2) % (DPABBsL2,CCI+P2L{L2,00,CC)
+PLILLSCCLBBY+PI(CC, L2 BR)
=PLBRSCCLL2)=PL{CC, RN, L2))

L 6 IDSGHUA+s D+, CH) =L /4o %I RGU LA, L)X (P LN, L1sCI+PLILTI, R4 )
+P1(L1ISCoR)+PLIIC, L1 )
=PI (R CeL1)=21{CaB,0 1))
L 8 IDsGUL(As B4, Ca) =10l e ® K x(PLIA,NHC)IEDPI(NLA,C))
1o /e ¥IOERE(PLIALI,CI*PO(LA, D) +P LA, L3,0) PO (N, 7))
+PLALIsASCIRPOILDy NI 4PL(L3 s A0 ) *PO(R, L)
FPUCAS LIIXPLILIs Ny C)4+PO(A,L3N*PI(N,13,0)
APOLLA, A)ADPL(LAS N C)4P(L3,AY*PL{BsL3,C))
~Lle /B H P REIE(DI(AS LA, CI%PO(L, LGYEPO(LESR)
+PLOASLI»CI*PO(L s Le )P (0sL0)
FPLOASLASCI*PO(L A L) HPO(L4s N)
+PL0AS L3, CI*PO(L4,1L3)x20(RyL4)
FPLOL3s A CI*PO (LI, L&) *PU{ L4, R)
+HPL(L32A»CI®XPOIL3yLA)EPU(RLLA),
FPLILAsASCIXPO(LAs LIVEPO(LGs )
+PLOLIsALCI=PO(LA LIIXRPO(NL &)
+PUCAS L) P L(LAsLa,CIuPO( LGy R)
FPOCASL3)HROI (LIS LasCI®POIN,L4)
+PO(AL L3V HPILL4»L3sCI*PO(L4s D)
+POLA,LA)ZPLILGsL3,C)HPO(,L0G)
+PO(LA»AIXPL(L3s L4, CI*PU( L4y M)
+PO(LI> A EPLIL A LayC)*PO(R,LG)
APULLIS A EPLILA, LD, )*D)(L4, )
+PO(L3sA)YRPL(LAS LA, CIAPO(R,L4)
FPOLASL3)*PO(L2s L4 ) ¥PL(L4A,0, ()
FPOCALLIYRPO(LISLA)XPL(Ds 145 C)
FPOLAS LIV EPU(LG, L) HPI(L 4B C)
FPO(AsLIIEPOLLA, LIVEPL (N, 4, C)
FPOCL3,A)*PO(L3s L) *PL(LG58,C)
FPOLLI APl LAY *PL(Ns L4y ()
FPGCLI A PO(LAL L3I *PI(L4s Ry C)
FPUCLIsAYHRPO(LAs L) XP (R L fe )
LiQ ID,K=0
L1l IDs GUIA+» B+)RGULAA+ BR )= (DA ) =1 o /2 ¥V H (PO LAL 400N, A))
L /G HEARE (PO(AS LI HPG (L3 BY+PC (A LI)IEPU(R, L)
FPOCLISAIXPO(L I, PY4PQO{LALA)=PO(R,1LD))
=1 o/ Qe HKIEIX(POCASLI)HPULLASLEI*PLI(LALD)
FPOCA LAIHPO(LAs L) EPO(R, L)
FPOCAS L3I*POCLA,y L) =D0(L4,0)
APOCAS L) #POLL4G, LA )P (1L 6)
FPOCL3»A)=PO(L3s La) PO (L4, 1)
FPU(LIsATEPOILILA)XPO (N 4)
FPOCLISAIFEPO(LA» L) XPO(L 4, 9)
CAPOCL e AP O(LAs L)+ PO(RL4) ))
FOD(AAP DB) =L o 124 U (PO (AR NA) DI (R, AN))
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WLl R D (G CAAS LE )00 (Le s 2+ 0 aa sy ma(ifel
SPUCLE s AA)#PO LS 1) 4 0L 5, aa) %00 (7T

)
1Ls))

Lo /Bl 3t (PUCALY LYY PO(LE s LCIRPUL 6y nn)
FPOCALS LG ) 2PO(LS L) ¥ 00 (AP, L A)
FPOCAAPLSYRPO(LAFLEIRPC (LA D)
FPULAAS LY 2 pO(LO, L) 2P0, 1L5)
+PCCLE S ANYRPO(LS s L6 %P O( L a )
FPUALS s AAYAEPOILSsLEY EDOCAR, LA)
FPCALT AN RPO (LA L) 2P0 L, 0 R)
FPO(LTs AAY 2PO(LELLEIEPQIRD, 1L A)))

MU=Z, NU=2y A=Z, =7y C=7s L=Zs VA=7s L1=7, 1227, L2=7,

CENTWIb'DIQ;ALCC)LO DELL' UNIVERSITA DI TRIESTE

267

L14 I0, GUIA+, B4 ) =2 AS B ) =L /72 %1 (PO (A, ) 40D (0, 48))
FL ol G o FHAADN (POLAS LI)HPOILIs M) +PG LA L3 #2(Be L)
FPO(LISAY*PUCLI, M) +POLL3, ) «20 (B L))
=1 o /B R RRDL (PO LA LIIRPULLI, LA) *P3(La, n)
FPOCALLD)HEPO(LILAYEPNIR, L 6)
HPOCAL3)#PO(Lar L V)=PO(LG,1)
+POCASLIYHPOILEs L3I APG (N, Lg)
+PCIL3sAYHPOILDs LE)*PUL 4,40)
+PCLLAS AV RPOCLTs LAY PO ¢4)
+POCLALA)*PO(LAsLA)RPO(L s, )
FPOUL3s M) EPO(Las 1 3IXPOIR, L 4))
Li6 IDsK=0
HPRINT R
*NEXT
SYMBOLS I=Xs Z» Kr D1, Y1, XCTo
INDICES MU=Z, HU=Zs A=Zy P=l, C=ly L=y ¥A=T, Ll=7, |2=27. L3=7-
L4=2s L5=Zs LO=Z, L7=Zs LB=Z, LO=Z, I'N=2, St=7, sA=7, "11=7:
CC=2s AAL=Zs AA2=Z, AA3=2, AL=ls A2=7s Ad=27, al=7, W2=1s
B3=2, Js» LBL=Z, ROI=Z, B03=L,
FUMCTIONS Ds EPF=I, G=I, 01, GU=Y%, GL=Cy» G7» Hr=(s Hne, phi=tl, DRy
’ DT, DS=U, DY UKy 0Py DFE=Us GML, G GlULs 6L, Py, Ply P2
EXPR. £y PRy LAG,
RUNMIMNG TINE (SEC) 30,92 s eEp HAY [HMIY
TERPMS IN OQUTPUT 132
GEMERATED TUEMS 122 iHPUT SPACE Sk 2000
.EQUAL TERMS U VUTPUT SPACE ata LN
CAMCELLATIONS 0 ke OF EXPR. [ 260
RECORDS WRITTEN L e REGISTEP an Lon
MULTIPLICATIOUNS 102361 FUMCTe REG. 35 759
o ne
v 2 R=PRIMUSINN A (DCHUs MUY =1 o /26 HE 0P (MU, 1) + 20 (U, M) )
+ 1o /A VAR (PO(HULLT)APO(L7 M) +PO (MU, L 7)#PO (M LT)
FPOCL7sHMRPOCLT AU #P (L7, M) =P (I LT )
=1 /B kb Ao (PO, L7)IAPO (LT o LE)Y PO L, 1)
FPCANU, LTYRPOLL?5L8) 2P0 HI, L 8)
+POCHs LT7)APOCLRAL TP AL JNY)
FPUIBSLZ)RPOCLE S, L7YEDP (M, LR)
FPCLLTs M) EPO(L7 LG EPQ (LD, )
FPO(L7, M) EPOILT AL B)Y PO, 8)
AP LT MUY RPOCLO S LT7) PO A, M)
FPOLLTHPHUIEPDLLR 2L 7YHEPO I, L 3)))
L 4 IDsK=0
HPRINT &
WREXT
SYMBOLS I=1Is Zs Ky Dis X1, ¥C.
INDICES




b e e e s e e rm e e ye

La=2y L5=Ls Lu=ly, L7=/7s Lit=Zy L=l i 1=/7s Siz7e fa=le 0=/,
CC=lsy AALl=Zs PA2=2, 8357y Al=l, AN=]s AR=l, ®)=7, n2=7.

13=2s Jy BRL=L, BRO=7, NP 3=/,
68

FUMCTIONS Dy EPF=I, G=1s GI, GL=1, f6=Cy 07, U0=C,s LG, DN=1), DN,
DT» DS=Us DYy DV, DPs DE=!y GE1, GM, G, Gty My, b1, 07,

EXPR Ry PRy LAG.

RUNMNING TINLE (SEC) bt gl 1) tusen MAY I

TERMS IN OUTPUT 23 '

GEMERATED TCRMS 1506 IMPUT SPACC 330 2001

EQUAL TERHNS a3 QUTPUT SPACE Ana H740

CANCELLATIONS [§) Hes OF EXPR, hird 260

RECURDS WRITTEHN &4 Iy LEGISTER 2 500

MULTIPLICATIUNS 7033 FUNCT e PEGS 23 75¢

SYMBOLS I=%, Z, Ky D1ls X1» X2,

INDICES MU=Z, HlU=Z, A=Z, W=7y C=2Zs L=Zs KA=T» Ll=Zs L2=1s t3=7,

Lg=Zy LS5=7s LG=Zs LT=Zy L8=Z, LN=7Z, 0=y ST=7, AA=7, NR1=7,
CC=Z, AA1=7Zs AAZ=7> AA3=7Zy Al=1, A2=1, A3=7s N1l=7s RN2=7,
B3=Zy J» BBL=2Z, BB2=7., LBA=Z.

FUMCTIONS Ds EPPF=I, G=I, GIs GH=1s GO=Cy G7s HG=(C, LUNG, DD=I, 02,
DTy DS=U, DY, O,y DPs DE=U, GMLl, GHs GULs GlUs PGy PLls P2,
EXPR., Ps RR, LAG.
t R

2 LAGSZWREHR (D 4 B HFPOL LB LEVFKARIH(PO(LASLA)EPA(LA, L) /7,
Lo/ 36gx (POLLESLO)Y#PO(LE LOY4POCLL, LM RPO(L, 1)
FPO(LOSLE)APOILE,LM4POILOSL)*PO(LOSLR))))

L5 IDsK=0
MNPRINT LAG
*NEXT
SYMBOL S I=1, Z» Ky DIy X1, X2
INDICES HU=Z, NU=Zs A=2s D=7, C=1, L=Zy ViA=7, L1l=Zy L2=7, L3=7,

La=Z, LG=Zy, LO=L, L7?=7, LB=Z, LO=1, pPU=2, Sl=I, Ar=7., 00=7,
CC=Zs AAL=Z, MAAD=Zs ANR=Z, ANl=7s AD=1s AJ=ls N1=7, 22=7,
33=7Z, Js RBL=Zs DBC=Zs BDB3=1Z,

FUNCTIONS Dy EPF=I, G=I, GI, GB=I, GhH=C, 67y UG=Cy U'BG, DO=I, N,
‘BT, DS=U, DYy DV, 00y D=, ORL, 6, GUL, GI)s 9o, PLl. D2,

EXPR. Fa REs LAG.

RUMNIMG TIHL (SEC) Gbe 22 USED  MaAX [H0n

TEPMS IMN QUTPUT 122

GENERATED TERMS L3e INPUT SPACE e EAARY A

EQUAL TERMS 0 DUTPUT SPACE uln 4740

CAMCELLATIONS 0 R, OF EXPR, 26 269

RECORDS WRITTEHN ] 1he NEGISTEP 3 san

MULTIPLICATIONS 20C0 FUNCT. RIS, ol TR0

SYMBOLS I=1, Z» K5 DLy Xis *Te

INDICLES MU=2Z, MWU=Z, A=Zs R=Zs C=0y L=ly EA=7s LLl=7, L2=7, L3=7,
La=2, L0=2, LO=Z, L7=1, 18B=L, LO=7, I'N=7, 5SI=7, AA=], NA=7,
CC=Zs AANYl=1ls, AAD=7, AAND=2Zs Al=Z, AD=7s A2=27,. 1=7, O0=7.

03=2Z, Js BBL=Z, BDC=Z: BBI=Z.




FUNCTIONS D» EPFE=I, 6=1, GI, G%=1, GH=C, G7, HC=C. UYBRE, ND=1l, DR,
DTy DS=Us DYy DV, DP, D=, GHL, G4 GUL, £, Ph, P1, B2,
EXPR,. Py RRy LAGS
DELLCTE RsebR géﬁ
#*BEGIH
SYMBOLS I=1s Z, Ky D'Llse Y1is X2
INDICES MU=Z, MU=7s A=2, P=2, C=Z, L=Zs VA=, L1=7y L2=7. L3=7»
La=2, L5=1s Lh=Zy L7=2s LR=2, LO=I, Fp=?, ST=7s AA=Z, 3N=7,
CC=2y ANL=Zs AAT=Z» AMN3=Zy, Al=Ls A7=Z, AY=L, ALz, 02=1,
33=2, Js BR1=Z, BBC=Z, BB3=Z,
FUNMCTIONS Dy EPF=I,s G=I, 0L, GH=T, GL=C, GT7s U=, 1GG, DD=ll, N7,
DT, DS=U, DY, DI, LP, DE=U, GH1, GHM, 6111, GUs P, Pl., P72,
EXPR, fts PRy LAG.
RUNNIMNG TIHLC (SEC) 40¢34 HsEn MAY LM
TERMS IN OUTPUT 0
GEMERATED TLRMS 0 INPUT SPACE 17% 2000
EQUAL TERHSE 0 UUTPUT SPACL 0 L7460
CANCELLATIONS 0 Ithe UF EXPP, LQ 24N
RECORDS WRITTEN 12 IDe DEGISTLER 1 L
MULTIPLICATIONS 0 FINCT e REG, 4] 750
i
|
]
|
|
J
0

“
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REGIN 46470 SECUNLY
MANES LAaG
COMHIMY Vi, VoMV, VY2, T0PP, THEF, LT s LAGL 0270
S ZaWKaTLs Tl T2 Ths T TOsTT»TE»TOTI05SA, SR,HSC
V Qls024P
#*EIX
SYMBOLS T=1y Zs ¥» D1s X1p X2» KKy T, T2s T3, Téhs THy ThHs TT7s
T8, TO, T10Os Shy SUy» 3C. .
INDICES HU=Zs NU=2, A=Z, D=2y C=Z, L=Z, KA=Z, Ll=7s L2=1, L=T7,
La=Zy L5=2y LO=2y L7227, Li=2, LO=Z, PO=Z, SI=7, HA=1, RRE=7,
CC=2, AANl=Zs AAN2=Zs AA3=Zy Al=ls A2=1s A3=1s W1=1, N2=7,
83=7, J» BBL=Z, BRI=Z, 403=7.
VECTURS Ql, Q2» P.
FUMCTIONS Ny EPFE=1, G=I, CI, GE=I, 6¢=Cy GT, '10=C» MRG, Dp=tl, DN,
DT, DS=Us DYy DEs DPy DI=U, GH1, 6¥, OUL, 6, 006, PL, 72,
EXPR, =0, =0, LAGy VI, VI, VVL, VV2, INPP, IhOF, LPF, LAGL,
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27/

SYMBOLS I=1s Z, Ks Dis Yls Y25 VKs TLy T2 T2 T4y TEp ThHy T7,
Tl TOs Tids SAs SPs SCa
INDICES MU=7, HMU=7, A=2Zs D=2, C=7s L=Z, Kh=7, L2=7+ L2=7y 1L3=7s
La=Z, LF=7, LO6=Z, L7=Zy L8=Z, L9=Zs PU=Z, S1=1, ra=l, PMN=1,
CC=7s AALl=7s HA2=Ls NA3=7s Al=sls A2=/ls #7=1, Rl=7. A2=7,
B3=2, Js BBLl=Zs BB2=Zs 3B3=Z.
VECTOFS 01, 02, P
FUHCTIONS Dy EPF=Is G=Is CIs (5=s GO=Cs 675 UHCG=(Cr URGH DN='t, DR,
DTs DS=lU, NY, NP, DIy DE=, GMI, OM, Slily Gy P0s 1, P72,
EXPR. =0s =0y LAGs Vis V2. VUVE, VY2, INPD, JIPF, LPE, LAGL,
RUNNIMG TIHE (3CC) 05 HSLD MAY TN
TERMS IN OUTPUT 2
GENERATED TLRHMS 3 INPUT SPACT 235 "a9N0
EQUAL TERMS 7 UUTPIIT SPACH 13 4740
CAMCELLATIOHS ¢ HPe UF EXPPR, 2% 260
RECORDS YWRITTEN 19 Ihe REGISTLP 2 S8
MULTIPLICATIOMNS 40 FUNCT. RLG. 11 THD
sSYMnoLs I=1, 7, Ky Dis Xl Y2r KEs Tl, T2 T2 T4y Thy Thy, T7e
TAs T TLOs SAs SDs SC.
IMDICES M=Z, NU=Z, A=Z, R=Zy C=2, L=l, ¥pa=7, LL1=Zs 1257, L3=7,
La=Zy L5=2Zs LO=Zy L7=2s Lt=Zs LO=7s 00=7, SI=T, AA=T, 17=7,
CC=Zs AAL=Zs AA2=Zs A03=ls Al=l, AX2=7s A2=1, "l=l. A2=27,
B3=Zy J» DBBL=Zs DHE=Z, BR3=LZ.
VECTNORS 0ls Q2 Pao
FUNCTIONS Dé EPF=1, G=1, CI, GF=1, fh=C, 67 'N5=C. Yoag, Hb=il, 0o,
DTs DS=Us DY¥s Ny DPs DFE="My GHLy 6N, GUL, Gl 20 21, P2,
EXPR. aQly =0, LAGs Y1, V2, VVLI, VV2, IMPP, THPE. PP, LAGL,
R
C YORKS 0UT THE OGPAVITOH PRUPAGATIR

L LaG=LAG
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SN HEE ) =R (e )
10, KK=Q

HPRINT Lac

ALK

it
[N N

72

SYMBOLS I=1s Z, 15 D4y YL, X2 VK, Ty T2: Ty Tay Ty Tas T7.
T&y Ty T10:s SAs Shis SCo
INDICES M=z, NU=Z, A=y B=T, C=7Zy L=7s KA=T, LL=7, L2227, =27,
La=Z, L5=7s LO=Zs L7=7s LN=Z, LO=7, V=7, 5.=7, Ab=z/s Nn=7,
CC=Zs AANL=Ly AR2l=ls AAD=Z5 Al=ls AM=7y AM=7, Wl=7, 227,
B3=7, Js BRI=Z, BP_=7, DBH2=7,
VECTORS Qly Q25 Po
FUMCTIUONS Dy EPF=1, G=1s Gis GH=I, GA=Cy (7, HNG=C, YBG, DHD='1, Nn,
DT, DE=Us DX, DFs [P DE=ily GMI, GMy GHLy 6Le PO, pls p2,
EXPR, =0y =0y, LAGs MLy \'2, YVIL, VYV TUPP, THPF, LPF, LAGL,
RUMNING TIIL (SEC) O [ENY Y May I
TEPHS IN QuUTPUT 123
GEMERATED TLPRMS 123 IHNPUT SPaCt oan REs B
EQUAL TEPMS 3] JUTPUT Spans w2 L a]
CAMCELLATIUNS s} HPhe OF LXPR, ?F 2R
RECORDS WRITTEN =0 0 PLRISTED & AN
MULTIPLICATINONS 424 FUMCT, REG, on 70N
SYMBOLS I=Is Z5 Ky DLy Xis X<r FEe Tlr T0y Ty Téa THe Thy T7,
T8, T9s T1l0s Shs SI'y SC,
INDICES WU=Zs WU=Zs A=7, B=2, C=1» L=y KA=7» Ll=7s L2=7. L3=27,
La=Z, LB=Z, LG=Z, L7=Z, L8=7, LO=Z, F=7, 51=1s AA=Z, 3d0t=7,
CC=Z» AALl=7: AAR=Is AA3=Zs Al=ls AP=7, A2=2, R1=7. 27=7,
B3=Z, Js BBLI=Z, BI2=Z, 88B3=7;
VECTORS 01, 02, P.
FUMCTIONS Dy, EPF=I, G=Is Gis CH=I, GH=Cs 075 UC=Cs NG, DD=U, DOy,
DT, DS=1), DX, DE, Py DFE=L, GHML, SNy GUL, GOly PO, v1, d7,
{EXPR. =0y =0y LACG, VI, VI, VVL, VV2, Ihon, inppE, | PR, Lacl,
H R
C GAUGL BRLAVING TikM
L LAGSLAG=L o/ eIt (w2 )£ (L /20 (P (M1, M) #80) (1,100, 111 )

HPRINT LAG
*HEXT

ML 2N LR (PLIR M, ) +P L (MY, D0, 0N) )

Lo /W WNIHROH (Pl , U ) 2L (MU, MU, M) 4P (B, 00,000
FLo T ENIARYA(PL(E N MU, I 4P L (N, R, D) D (M, AL, 200
HXQABDEPT (MU, N ) AP T (PSR, M)

SYMBOLS I=fs Zs Ko D1y X1s ¥2» VKy T2, T2y T2 T4y TS, Ths T7,
T8, Ty T10s SA, SBs “Co

INDICES Mil=Z, NU=7s AN=Zs D=2, C=7e L=7y Yi=7, Li=7, 1227y L1327,
La=7, L5=2y LU=, L7=Z, LP=Z, LO=72, V0=, Sv=7. AA=], un=7,
CC=Zy AAZ=Z,s #AC=1s AAN2=Ts A2=27, AP=7, AT=7, R)=7. 227,
B3=Z, Js BBL=Zs LU =Zs LDB3=Z.

VECTOPRS 01, s P

’ {?ﬂ$%
=
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[ FUNCTIONS D's EPF=T, G=1, GI, (h=ls GL=C, G7, HE=C, URGs D=ty Do,
DT, DS=l, DYy DK, [Ps DE=H, G611, Glf, GU'Ls GIY, pa, pi, =p

EXPR . =0y =0, LAG: Vs Y2, Yo, VY2, INDP. TUDE, LPF, Lall, 873
RUNNIMNG TIML (5SEC) Lt NSED MAY M
TERMS IM DUTPUT 24

GENERATED TL RMS 134 inpT Srace 2001 200005

EQUAL TULRNS 5] rUTPUT SPAcl Qg G740
CAMCELLATIONS 1) e UF EXPR, 3 24N
RECORDS WRITTEN 37 10, LLGISTE® 1 Gan
MULTIPLICATINNS L FUNCT o 20, e 75N
SYMBOLS I=1y Zs Ko DLy Xis X2s» 1Vs Tls T2, T2, Thy TS, Thy T7,

T, T9, T1U, LA, SL» SCo

 INDICES W=Z, NU=Z, A=Z, B=2, C=1, L=Zs VA=7, L1i=7, L2=7, L3=Z7s

. La=Zy LE=Zy Lt=Zy L7=Zy LB=Z, LU=7, PN=Z, SI=7» AA=7, RN=7,
CC=1s ANL=Us AAZ=1y AAD=2, Al=7, A2=7, 42=7, Bl=Z, 12=7,
L3=7, Js Rl=Zs BR2=7. LBRA=Z,

VECTOPS Qaly Q25 P, X
FUMCTIOUNS Ly EPF=I, G=1, GI, (5=1, GOG=C, 07, HOG=C, UG, AN=M, pu,
DTs DE=Us Xy DK DPy DE=U, GM1, GM, GUYLs Gl PO. PL, PP,
EXPR « =0y =0y LAG» VI, V2 VYL, YY2, ILPP. JMP¥E, LPF, 1anl,
I
Z Vi=LAG
L2 IDsADISO POL L4 L2414 P2 (LA 4y Lbe, s Lliv,Lbt) =
DOLLsAL)IXDILZ,BLIADILI s AZIEN (L4 2 )IXOZ(LE) S0 (LA)
L3 TOsADISOI PLILI+sL 2+ L3+) %P1 L4+, 545L0+ )=

o DUOLLs ALEDILZs DL EOLILI ) ED (LA A2 )HD(LESR2 )Y (LA)
HPRINT V1

VOoRHEXT

SYHMBOLS I=Ty Zy, Ky Dls X1, X2, VKs Tl, T2y T2y Thy TRy Ths T7,
Ty T9y T10s SAy SBs SC.

INDICES MU=Z, HU=Z, A=Zs B=2, C=1s L=Is VA=7s L2=Is L2=27, L3=7,
Lé=7, L5=2y Lb=Zy, L7=Ly L0=2, LO=7, =7, ST=7, AA=7, an=7.
CC=Zs AAI=Zs AA2=Zs AR3=1s A1=Zs A2=1s A=, Ri=1, 92=17,
Bl=Z, J, BBl=Z, BR2=Z, NBRA=7,

VECTORS Qls, Q2, P

FUNCTIONS Dy EPF=Is G=I, I, GS=1, GL=C, 67y HG=Cy URG, Dh=tl, D,
DT, D5=U, DY, DI, DIy LE=U, GHL, GMy, GlLiL, GU, %o, 21, 52,

EXPR. =0s =0y LAG, V1, V2, VVIs VV2, IHPPs THPE. LPF. LAGL,
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RUNNING TINE (SLC) Coil HSER o mav e

TEPHMS IN DUTPUT 31
GEMERATED TI RUS 124 IHPUT SeacL pin 2009

EQUAL TERNS o3 QUTPOT SPACE 21e 0P
CANCELLATIONS 10 N2, OF CXPR, ov a0 x2,79/
RECORDS WRITTCY 4n IN. REGISTLP 23 Ran
MULTIPLICATIONS 6 FUNCT. Pho. 22 7509
SYMROLS I=1s Zs VKo DIy YLy Y2s V¥ Tls T2y T2e Thy TH, Thy T7,

T8, TO, TLOs SAs Sty (Co

INDICES MU=Z, Wil=Zs A4=2y R=l, (=7, L=Zs VYA=Z, LLl=7s L?=7s 1=7,
La4=Z, LS=Zs LG=Zs L7=2s LOB=Zy V=7, PN=ly Si=7,s AA=Ts "N=7,
CC=Zs AAL=Zs AA2=Zs AA3=2, Hl=1, A2=7, A2=1, Rl=7, n7=7.
B3=2, Jr B0L=Z, ONBC=Z, BR2A=Z,

VECTORS 01y Q25 P
FUMCTIONS Dy EPF=1, G=I1, GIsy (5=1, G6=C, 67, NE=C, UG, IN=lt, D1,
DTy DS=U, DY, DV, PP D=, OMLs OMs GULs Gl PO. P1, P2,
EXPR, =0y =0y LAG, VIiIs VI, YVL, YVZ NP, INPP, LPFs LAGL.
MR
Z Va=LaG
L2 ID,ADICUsPOILIA,L2H)*PL LI+ LA+ LE+, L 04 ) =
DOLI>AZYRDIL2oR2)%DIL3s ALY ED{L4sRLIXDT(LEY*O1(LA)
L 3 IDsADICO, PLALIAs L2+, LD+ )#PL{L A, L5451 04)=
DULLsr2)Y D (L2, 0202 (L3)4D(LAALIEDILSWRL)IF0L (LK)
o HPRINT V2
*ULXT
SYMBOLS I=1, Zs Ks DLy Xl» X2s KW Tly T2s Ty Thy Thy Thy T7

14
TE, T Ti0, SAs, SDs 5Ce

INDICES HW=Z, NW=Zs A=y D=Zs C=1s L=y VA=7s Ll=7s L2=7s L=7,
La=Z, LB=2s L6H=I, LT7=1, LB=Z, LO=L, R}=7, "i=7, AA=], R"a=z],
CC=Z, AN1=Zs ANC=Zs t13=1s Al=ls AD=1s Ad=7, 81=21, "2=7,
B2=Z, Jy BRL=Z, BRZ2=Z, #B2=7,

VECTOPRS N1, Qls P

FUNCTIONS Ds EPF=1, 6=1, GIs G'=1s G&L=Cs G7y UG=C, URG, DR=l, Ny,
DTy DS=U, DX, DK, [Py D=l GiHY, Sl GIlLs BIY, 20, Pl, P2,

EXPR. =0y =0y LAGy Vie VI VY, VYV2, LHeD, fROF, [ 9F, LAGY.

RUMNING TINC (3€C) 2.0 ey HAY M

TERMS IM QUTPUT 31
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GEMNERATED TUPNMS Lo IHPUT SeAry 2o 200
EQUAL TERMNS 93 NUTENT SPAGH 21 LTH0
CAMCELLATIUNS 10 e HF EXPE, 30 2RN
RECNORDS WRITTEM 40 e LEGIIZTED 21 Ty
MULTIPLICATIONS e FuNCT, Fro, 7 o %
SYMBOULS I=1y Zs Ke D1, ¥is X0y bF¥s Tly T2e T3, Tap T9 Thy T7,
Ths TOs T1lUs SAs SlUs SCo
INDICES H=Z, HO=Z, A=2s N=7, C=2s L=7, KA=T, LL=1, L2=Z, L 2=7,
La=Z, LS5=Zs LO=Z, L7=7, LB=Ls LO=7, BU=T, $1=7, AA=T7, M=,
CC=2y ANL=Zs AAN2=Zs ANAD=7, Al=Ls A2=7s A7=]s 21=7, ""=7,
B3=7Z, Js BRL=Zs WP L=2Z, IWA=Z,
VECTORS Ni» Q25 P,
FUMCTIUNS [vs CPF=I,s C=I, CIs (0=ls GO=C, 67, "Bz, U3, ND=), 0o,
DTs DSE='y DYy DKy DPy DE=Us 6NHLs GiH, UL, G, 20, 2. 22,
EXPR, =0y =0, LAG, VY1, VI, VVL, VVZ, INVP, INPFE, LPE. 1LAGT,
H R
Z INpp=yi+vye
DELETLs LAGSsLPI s LAGLs ML Y2 VL VYD
*EXT
SYMROLS I=Is Zs» Ko DLy Xis %2s Vs Tily T2¢ T2, Tay THe The T7.
T8s T2s T1lUs SA» SD» SC
INDICES “HU=Z) MU=Z, A=Z, B=Z, C=Zs L=, ¥A=7, L1l=Z, L2=7, L3=7,
La=7, LB=2y LO=Zs L7=2, LA=Zy LO=7, BN=7, S[=7, Ak=]7, =7,
vCC=Zy AAlI=Z, ANAE=1s AN3=Zs hi=ls nl2=1s A3=7, 21=7, N2=7,
P3=Z, ‘Js BBL=Z, BB2=72, Bal3=Z,
VECTORS Qly Q2s P
FUMCTIONS Dy EPFals G=I, GI, 6S=1, GO=Cy O7» 16=Cs NG, DD=t, DR,
DTy DS=U, DY, DEs DDy DFE=U, GHL, GIYy ©Uls GlYy DO, 1, D2,
EXPR. =0s =0y LAGs V1, VI, VYV_, VV2, INPP, [HPF, LFT, LAGD,
RUNNING TINE (SEC) 2,21 HSrs AT
TEPHS IN OUTPUT b4
GEMNERATED TLRIS (O INPUT SPach 20 )
EQUAL TERNS 18 NTPUT SPACT poE 676
CANCELLATIUNS 0 HRW OF LRI'E 10 2460
RECORDS WRITTLH 50 IDe PEGISTLED 3 S
MULTIPLICATIONS LU0 FINCT. 2L, e 75N

CENTRO DI CALCOLO DELL' UNIV ERSITA DI TRIESTE




SYMBULS Ty Zp Iip DIy X1y 22y L¥s Tls T2s T, Thy 76

T8y T9s TLlls Sas S0Ls SCo

s Thy T7

INDICES MU=Z, HU=Z, A=Z, =7, C=1, L=y Ka=Z, LL=Zs L2=7s L*=7,
La=Z, L5=2s LG=2s L7=0y LN=Ly LO=7, vN=7s S1=7s A=l 20=1.
CC=Ls AAL=Zr AANC=Z, AL3=Ly Al=Z, A0=1, al=1, Bl=7, 82=7.
B3=7, Js BBL=Z, BUM2=7Z, BR3A=Z, \2%

VECTORS 1, 02, P

FUNCTIUNS Dy EPE=I, G=1s GIs G5=I, G6G=C, 7, "0=C, UG, Nhaztt, no,

' LT, DS=U, DX, DK, 0P DF=1l, GMLs GMs CULs Glle Phe Ply P2,
EXPR. =0, =0y LAGy Yi, VI, YV1i, VV2, IHepPe IN0E, LPF, LAGY.
IMpp =

+ QL(AL)*Q1(A2)*D(B1,532)

+ QL(AL) =02 (AZI*D{BL,RL)

* (Lo = le/hamDlmx (=l )uXiwdy )
+ N1 (ALI*DIAZ2,R1)%Q1(L2)

+ QL(AL)*DCA2,B1IX*Q2(B2)

 (le = Le/Ge%DLlk(=L)¥X1%x2 )
- QLLALIXD0AZ2,B2) QL (DL)

+ Q1(ALI%D(A2,82)%Q2(02)

AL = 1 = 1a/20#DLAR(=1)XALHK2 )

v

o
S

+ 1e/24%02CADIXQLIA2) AR (DL, 0D2)
+ Q2(A1)I*=Q2(A2)%D(B1, D)
+ 14/2.,%Q20AD)I%D(AZ2,BL)¥QL(0R2)

+ Q2(AL)XDCA2,B1)*Q2(B2)
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Q2(ALIHRD (A2, B2 EQL(DD)

(= 1. = Lo/2%pL%%(--1)HX1I¥ND )
24%02 (AL XD (A2, 82)%02{(8B1)
DAL, AZ)*QL(BL)I*QL(DT)

DLAL, A2I*Q2IBL)Y#Q2(D)

( 1o = Le/lbo®kDLlok (=1 )kXIrkD )
1e/720%D AL, A2)*Q2(BL)*0L(02)
DAL, AR)*02(B1)*02(02)

DAL, AZ)XD(BL,B2)

( =~ Q1DQY = 3./2.%QL0Q2 - a2DhQd )
2e¥D(AL,BL) #QL{A2) =G (B2)

D(AL, B1)*QLLAZ)*Q2(82)

(= 16 =~ 2o/2%DLTF(=L)uN24Y2 )

DOAL,BL)Q2(AZ)*QL(BE)

(= 1o = 1,720%D1o0or (=1)8%1¥X2 )
DIAL,BL)RO2 (AZ)*Q2(02)

DAL, LII*DLAZ, B2)

(= DIdx(=1)kX2%x2x02002 + ALl + alhnd + nzpog

DAL, B2 )01 (A2 *Q1(BL)

7
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Lo/ el (nay to )i (AL 0

+ DAL, B2)*O2(A2) %QL(BL)

¥ oL Le v Le/be¥Dluk(ml)wX1nx2 )

+ DAL, B2 =02 (A *Q2(R2)

+ DOAL,BE2)*%D(A2,B1)

* (= Q1DAY =~ 3¢/2,%QL0I0C = 02Dhag )

H R

Z INpp=Inpe

C78

Tre T7

s L2A=7,
Lh=], RO=7,

W=lt, NN,
Dhy BPls D72,

MY TMIY

20N0
L7460

L2 ID,QLNU+) =P CIUn)
L 2 ID,2HDOTRP,QL(NIIS) =D (111))
L5 IDy Q2 (1iU+)==p (N1}
L6 ID, 2, DUTPR, Q201U+ ) ==P (N11)
ABEGIN
SYMBOLS I=1s .25 Ky [Lls Xls XZs VXse Tls T2s Ty Thy TI,
T8s TO» T10: SAs Sl SCo
INDICES NU=2% WU=2Z, A=Zs B=7, C=Zs L=7, KA=7, L1=7, L2=
La=2, LE=Zy LO=2, L7=L, LB=Z, LO=7, IN=Z, St=7,
CC=Zs AAZ=Zs 0h2=Zs AANS=1s Al=l, A2=7s 27=7, Ul=7, 2227,
B3=Z, J» BBL=Z, BbIl=Zy NN13=7,
VECTORS Q1y Qs Po
FUMCTIONS 0y EPF=1, G=I, GIl, 6G5=1s 6G=Cy G7y HC=0, 1005,
DTs DE=11, DX, DVs DPy DEFE=Us Gl Gty G111, Gt
EXPR. ' 20, =0, ={, =0 =0y =Ly =0, [NPP, INDPE, =004 =10,
RUMNING TINHE (SCC) 2.7 negn
TERMS IN QUTPUT in ]
GENERATED TURHS fly JHRUT SUACKE 203
EQUAL TEPHS 20 PUTPNT SPACE 118

‘FANCELLATIUNS ¢ ik, OF nXpe, on

s an
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RECORDS WRITTEMN Lo Ihe REGisTRR L2 noan

MULTIPLICATIONS 310 FIBICT o PLEG, in 750
SYMBOLS T=Yy Ly ¥y DLy YLy X2, V¥V Tl, T2, T2s Ths TH, Th, T &2;7
T8, T9y T10s Say Sty SCo /53

INDICES =2, NU=Z, A=Z» B=Z, U=sZs L=Z, VA=Z, L1=1, L2
La=Z, LS=Z, LO=Ls LT=7, LN0=Z, L©=1, =7, SI=1
CC=Zs AAY=Z, ANC=Zs AN3=Ls AL=Z, A2=1, Al=1, &
RA=Zs s BBL=Zy, RR2=Z, bLBI=7,

=7y L3=7s
s AN=Z, =7,
1=7, n2=7.

VECTURS aly 02, P,
FUNCTIONS . Uy EPF=I, G=1, GI, GB=1, Gf=C, G7, HG=C, 'IRG, ND=tr, NN,
DT, DS=U, DX, DK, BPy DF=U, GH1, GHMs GULs GUs PO, P1, P2,
EXPR, =b& =(ly =0, =0, =0, =0, =0y INPP., INPF, =0, =0,
INPP =

+ PCAL)YHRP (AZ)*D(B1,B2)

* ( Le/2¢ + Lelb R DIoA(=D)AYLARD )

+ POAL)Y=DLAC, BL)*P D)

A0 1a/2e + LofbanDLAER(=1RXIEND )

+ PLAL)*D(AZ,DB2)*P(DL)

¥ (= 1. + DLaA(=1)%X2EK2 )

+ DOAL,A2Y*P(BL)*P(BT)
¥ ( la/2¢ + lolbe®DLAX(=1)ERXLIH%KTZ )
+ DAL, A2)*D(B1,B2)

* (= 14/2.%P0P )

+ DIALSBLI*P(A2)RP(D2)

£ ( = Lo o+ DLA(=1)EX10Y2 )

+ DAL, BLYIEDLAZ,02)

o D1k (=])XX2¥%2EPNP + PLP )

+

DAL, B2)*=PLA2)XP{N])
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¥ ( 1o/24 4+ LelbedDLes(—1)RNLAED )

+ D(AL,BZ2)*D(AZ,BL)

¥ (=~ 1e/2¢%PDP )

o
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MANCS IHRP, Inpr
X PPLALsBLsAAZRRL) =
+ PLAAL)YRP (ALY #*P(LL) %P (N01)*T]
FOAALI =P ALY =N{RL,BR)*TH
PIAALY DAL, BLI*P(DBRI)* T4
PUAALY=LE(AL,NPL) =P (BL)*ThH
DOAAL ALY RE (O LY P (BB )HTY eé@?//
DCAALSALY*D (D1, BBL)*T3
DEARL L) EP (ALY =P (BUT)*TH
DCAALP BV R0 (AL, RD L) *T2
DEAAZ, URZI#P (AL )RP (R TLO
+ DOAALLEBL)=D(AL, BL)I*T2
L UMA, LRSI =+SARDCAL P #D (155 ])
FSBEN(A, SIIFD (R,
FSCED AP BYRD(PD, S )

P I Y

*F1X

SYMROLS I=1, Z, ¥Ks Dls 21 KKy Tl, T2+ T3, Tby TSy T, T7,
: T8 T9, T10s Ta, SO .
INDICES - MU=Z, MU=Z, A=Z, 0=, C=Z, L=Zs KA=7, L1l=Z, L2=Z, L3=7,
L4=2, L5=Zy Lb6=C, L7=7, Lit=Z, L=, I'¥=Z, S1=1, A&=7, 2N=7,
CC=2, AAN1=Z, AA2=Zs AA3=1y A=l hil=1s A3=1, 3l=], N2=7,
B3=2, J, BBL=Z, RRCZ=Z, HBOI=Z.

VECTORS 0l, Qs P.

FUNCTIONS [y EPF=I, G=I, GI, (%=1, G&=C, 67, !6=Cy UNG, DO=1, B3,
DTy DS=U, DX, D, DP, DE=U. 1, 64, GUL, 21y "0, Fl. 22,

EXPR. . =0y =0y =0, =0, =0y =0, =0. INPD, [MPF, =00. =13, PR=1, =1,
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S——

SYMBOLS

MR | | |
Z UNIT=INPP®PP(AZsD25AAL1sBBL)

DELETE INPPsINPE
#BEGTH |

Is Zs Ks D1y Xis X25 KKs T1s T2s T3s Ths T55 TOs T7s
, .

i=
T8s T9, T10s SAs» SDs SCo

g INDICES Mi=Z, WU=Z, A=Zs B=Zs C=1s L=7s KA=Zs Li=7, 1227y L3A=1,
i Lé=Zy Lb=Zy Lb=Zs L7=7s LO=1) L??Z: RO=7Z, 5I=7s AA=75 BR=7,
: CC=Zy AAL=Zs AAZ=I, AL3=1s Al=1s A2=17» A3=1, Bl=1s R2=17,
% B3=Zs Js BBl=Z, BB2=2Z, BBR3=Z.
: VECTORS Qly Q25 P
FUNCTINNS Ds CPF=1y G=Is GIy G5=Is; GO=Cs G7r UG=Csy UBRG, DD=U, DB,
DTy, DBS=1s DY DK, DPs DF=Us 6Hl, GHs GUL, GUy D0, Pl, P2,
EXPR. =0y =0y =0, =0s =0» =0» =0, INPPs INPF, =0, =0s PP=1, lUN=1,
RUMNIMG TIBRE (SEC) Ceﬁﬁi 1HSEN MAXT MUM
' TERMS IH OUTPUT Loy
GEMERATED TLRMS 1080 INPUT SPACE 307 2000
EQuaL TERNHS 4 OUTPUT SPACE Iike L7460
CANCELLATIONS a6 1'Re OF CXPPR . 26 2RO
RECORDS WRITTCH HO IiNe REGISTER B ceo
MULTIPLICATIONMS GQp FUNCT. PEG. 25 750
SYHMRBRNLS =Ty I Vs D1 Y1 K2y Ve Tls T2, T3s Ti, TS, ThH, T7,
T8, T TiUs SAs SLs $Co
INDICES Hi=Z, WU=Z,s i=ls D=y C=7s L=7s KA=Z, L1=7, L2727, L2=17,
La=Zy L%=Zs Le&=Zy L7=Zs L¥=Zs LA=7Zs RDI=7, SI=Zy AfA4=7, 928=7,
CC=Ts AALI=ls AA2=7s (0357 s Al=ls A2=7, Al=7s BlzZ, 227,
P3=73 Jy DBRL=7, D0li=7, 303=7,
VECTORS Nte N2+ P
FUMCTIQHNS De UPF=Iy G=Iy GIs Gh=ls GH=Cy (7T, HG=C, 118G, Dh=zll, N7,
[Ty DI=U, DX, Db, UPs DEF=Us GMLs Gy GH1y Gls PO, pPlL, P2,
FYPPR, Sty Tily me miis = oa omyg =iy THODL THPOL =Ny, =)y, DP=1, 'IMN=1,
UMIT =
+ PUAALYRPCAZY P (L)L)
(0 THRDIAoR (=L )RYIFAIKRTL - TkTey 4 DLAs (=l )ENIAXITTIFONP & Dk (el ) kY IeX2eTS

4

NLAK (w1 )X TEY 22T 6 4 DY ks () Yy

NG

£
=
%
43
e~
b=
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¥

EX2HTT 4 DLFA (L) EXTHENDETA & Dot (w1 ) RN Ler28TIRPDP + DIR* (=1 )5X14A24T4 4 1, /2,401 (=1)4X14%24T5 + 1,/2,4%N]14%(=1)

EXLHFH2ETO + Lo/24BDLHF (=1 ) EXLMR2ETT 4+ 1, /24D 14K (=L)AL er2%T8 + 2,%Th )~

+ P(AAL)¥P(ALIXD(B1,0BBL)

K Lal by EDLAA(wL)EXLNRHT b 1o/ by #DIR0R(=L) HXTHH2ATERPDP + Lo/ bo #D1kh (=1 ) RY1HK2XTORPDOP + 14 /44 #D1%K(=1) kY] 4%2

ETO 4 14/72e%T3 + 1e/2e%TQ )

+ P(AAZ)#D{AL,B1)*P(BRL)
*( ZADLAE (Ll VRRZARDETHRPDP: 4 ZHETAXPDP ¢ DL (=L ) EXLEN2ATLEPDP A2 + DI#k (=1 )*X1#X2%T3 4 DL##(=1)k¥1%¥2%T4¥PDP
+DLAE(=1)%YIRKZHTSHPDR 4 DL#% (=1 )EX1HX2XTORPDP + DIA% (=1) *X1HX24TTPDP + D1%% (=1)AX1%X24TS+PDP + D1%*(=1)

FXL#FX2ETO + DL1kk(—1)#YZ3r 2k TLHPPPIRD + DItk (=1) AX24A2ATEAPDP + DI*A(=1)EX2H425THXPNP + D1k (=1)4X2%%24T74PDP

+ DLRE(=1)EX2ER2ETEHPLP = T3 = 2, %T4PDP = TO )

+ P(AAL)*D(A15BBL)*P(BL)

Cd (L e G IDLRR(SL)AXLFN2RTT b Lo S ADLAA (L) HXTIHA2ATHEADPND + 14 /4,%D1*H (=1 ) X1 X2 TEARPDOP + 1, /4 *DN1¥%(=1) %Y1 %42

XTO + 1,/2%T3 + 1,/2.%T9 )

+ DOAALAALIRP (BT =P (BBL)
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APPENDIX VII.B

THE U4-GRAVITON VERTEX FUNCTION

Eilnstein's Parametrization
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CONNNL VIV 2,03,V h VS Vh VT oW RO,V V1L, V12sY13,

V314, V18 s V10, Y17, V10,0, 020,821 M225N234V24,V00 T4
S ZsKK
VoL Q205,04
*ETX

Zy Ry FKe

NW=Zs A=Zs B=2s C=1s L=1y Kh=Z, LL=Zs L2=Z, L3=7,
L5=Ts L=y L7=ly, LR=Z, LO=Z, L10O=Z, PNB=7, Si=7,
BR=Z, CC=Zy, AAL=Zs ALZL=Is AA3=7s Al=7, A2=7s A3=7,
Bl=Z, BZ=Z, B3=L» 4=, J, BRL=Z, UB2=7, 3R3=7,

Qlr UZy 03y 04,

bs Lp
0T» D

F=1y G=1, GI, GO=1s GO:=Cy (7 HE=C, NG, N=11, DA,
C=lly DXy DK, 0Py DE=Wy GH1s GNMy GUL Gy PO, Ply P2,

=0, =0, LAGy VI VEs Y3 Vay VI VGy YTy WOy V9 Vit, Vils
V12, Y13, Vb, V15, 10 MLT7s VLR, V1O, Y20, V21, Y22,
V23, V24, VERTH.

413447

SECOnS
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DEGIN 41347  SLCONLDS

1R L
C UORKS QUT THL 4=~GRAVITUMN VERTEX bC??//
Z LAG=LAG
L2 IDSRER(Jd)=KREx(~])
L3z IDSKK =0
HPRINT LAG
®NEXT
SYMBOLS I=1, Z» ls 'K,
INDICES =2, HU=Z, A=2, R=2s C=1, L=Is VA=L, L1l=2s L2=1» L3=7,
La=Zs LE=2s LOe=Zy L7=7, LB=2y L9=7Z, L10=Ly RO=22, S[=7,
AA=Zs DBB=2y CC=Z, ALl=Zs AM2=2IZs ANR=ly Al=ls A2=1, AR=7,
A4=7, Bl=2s D2=7y B3=Is R4=L, Jr BRL=7, B32=27, H03=171,.
VECTORS 01, Q2s 03, 04,
FUNCTIUNS Dy EPF=1y Gely, GIs 6h=Y, GOL=Cy GTy UG=C, G, DO=t), DA,

OTs DS=U, DX, DY DIFs DF=ty GMly Oy GH1s GUs, PO, PLl, D2,

EXPR. =0r =0y LAGs M1, VI V3, V4, V5, Vb V75 VRs VA, V10, V11,
V12s V13s V14, V15s VIos MI7, VIC, V1O, V2O, V21, V22,
V23, V2a, VERT4.

RUMNING TIHL (SEC) 20,97 . HsED MAXTIMIM
TEPHS IN QUTPUT 3675

GEMERATED TLENMS - 2675 INPUT SPaACH 258 2000
EQUAL TLRMS 0 . UUTPUT SPACE 4737 4740
CAMCELLATIUNE 4] e E C¥PR, 2h 2h0
RECURDS MEITTEN 0632 IDe PEGISTEP h B
MULTIPLICATIONS 25600 FUNCT. REG, 14 750
RUMMIMG TINE (SEC) HEie 22 USED MAY. T MM
TERMS IIl NUTPUT 20675 E

GEMERPATED TERNE 3675 IH2NT EDACE 258 2000
EQUAL TERNS 0 JUTPUT SPACE AT 7124
CAMCELLATIONS 3] Hre UF EXPR, nb 260
RECORDS WRITTEN 670 iDe PEGLISTER f 500
MULTIPLICATIUNS 25600 FUNCT. REG. in 750
RUMHING TINE (JEC) 5,04 usen MAXTMIM
TERHMS I QJUTPUT 3075

GEMERATED TLENMS 3675 HPUT SPACL 250 2000
EQUAL TERNE J LUHTPHT SPACT 71 T2
CAMCELLATIUNS 0 HR, UF EXPR. 20 240
RECUORDS WRITTEH - 7e ineg REGISTER 0 500
MULTIPLICATIONS 25400 FUNCT, RLG, LB TEO
RUMMING TINL (3LC) H G 07 HsEp MAXTIMIM
TEPHKS IH OUTPUT 306TH

GEMERATED TLEMS J075 LHPUT SPACE 25e 2000
EQUial TERMS 0 DUTENT SPACE 7121 124
CANCELLATIONS §) Hite UF NP, 20 261
RECNRDS YRITTEN T4t IDe LEGLISTER 6 500
MULTIPLICATIUNS 25600 FUNCT @ R e 750
RUNNING TIlL (SEC) Tle27 - usgn MAY MM
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TERMS IM OQUTPUT

W
o
g~ ]

; GEMERATED TERMS 675 INPUT SPACE - 2he 2090
| EQUAL TERNS 0 UUTPUT SPACE 3305 7126
g CANCELLATIONS 0 HRe UF EXPR. 2 260
; RECORDS WRITTEN 768 IDe REGISTER 6 500 «2ti”
; MULTIPLICATIONS 25600 FUMCT. REG, 13 750
1
! MR

' o Z Y1=LAG

L2 ID,ADISOsPO(LL+ 2L 24 )XPULI+o L4+ ) XPO(LE+sLO+)I¥PR(LT+5 L84, (94,104

! DOLLsALYEDCL2sBLYHRDILA S A2 D (LA, N2)*D(L5,A3)*D (L6, R3 ) #
H , . DULT7sAG) D LU, P4)*Q4(L9)x04(L10)
T ’ L.3 C IDSADTISUs PLILL+2L2HsL34)XPL(LA+ LS5+ sL6+)FPO(LT+5L94)%pO(LO+,LI0*
5 . R DILI»ALI*D(LZ2,BLI*QLILIIED(LA» A2)XD(LE»R2)*Q2(LH) *
! DIL7>A3IXD(LE LRIV AD(LY» AL)*D(L10,B4)
: HPRINT VY1

i | AMEXT
| SYMBOLS | I=I, Z, Ks KK.

) , LR '

; INDICES MU=Z, NUsZ, A=Z, B=Z, C=1, L=Z, KA=Z, Ll=Z, L2=Z, L33Z,
; L4=Z, L53Zs L6=Z, L7=Zs LA=I, L9=Z, L1lU=Zs RU=Z, SI=Z,

! AA=Z, BB=Zs CC=Zs AALl=Zs AAZ=Z, AA3=2Z, Al=l, A2=7» A3=Z,
\ A4=l, Blals B2=1, £3=7, B4=ls Js BDBL=Z, BR2=I, BB3=Z,

! . :

i VECTORS Nls Q25 A3s Q4.

!

FUNCTIONS Dy EPF=ls G=1s Gly GH=1I, G0=Cs» G7s UG=C, URG, DD=lU, DN,
. DTy DS=Us DXs DKs DPy» DF=U, GHi, GM» GUL, GU, POy Pls P2,

; EXPR, =0y =U0s LAG» V1» Y2s V35 Y4» VY5, Y6s V7, V&, V9, V10, Vi1,
! ] - V12, V13, VYl4s Y15, V16, Y17, V18, Y19, Y20, V21, V22,
} : Va3, V24, VERT G,

RUNNING TIHE (SEC) 101,62 USED  MAXIMUY

TERMS IN OUTPUT 1896
GENERATED TLRMS 3675 INPUT 3PACE 333 2000
EQUAL TERMS - 1559 OUTPUT SPACE 4737 4740
i CANCELLATIONS 220 Re UF EXPR. 22 260
i RECORDS WRITTEM : 798 ID. REGISTER 39 560
! MULTIPLICATIONS 16376 FUNCTs RCG. 31 750
| ) . -
| SYMBOLS I=15 Zs K KK.
.. INDICES NU=Z, NUsZ, AsZs B=Z, C=Zs L=Z» KA=Z, LlsZs L2=Zs L3=Z4"
o i ) L4=2s L5=Zs LO=Zs L7=Z, LB=Z, L9=Zs L10=Z, RO=Z» SI=I,
, el ] C " . AA=l, DBB=Z, CC=ls AALl=Z, AA2=Z, AA3=1s Al=l, A2=ly A3=7,
B , " A4=l, Bl=Zs B222Zs B3=Z, B4=Zs Js BBL=Z, BB2=l, BB3=L.
T VECTORS Qls, Q25 Q35 Q4e

FUNCTIONS = Dy EPF=I, G=I, GI, GH=I, 606=C, 67, UG=C, UBG, DD=Us DA,
’ ;.J N CTs DS=Us DXs ‘DK, DP, DF=U, GHM1, G6Ms» GUls GUs POs Pls P2,
e EXPR. © . =20, =05 LAGs Vs V2, V3, Vés V5, Y6, V7, VBs VO» V10, V11,
. B -~ V12s Vi3, V14, V15, v16s V17, V10s V19, v20, V21s vaa,
V235 V24s VIRT4,

RUNNING TIKE (SEC) . 103,93 . USED  MAXINUY
- TERHS IN QUTPUT = 840 :
‘GENERATED TERMS 20675 THPUT SPACE 133 2000
EQUAL TERHS , 2356 OUTPUT SPACE 4690 7126
CANCELLATIONS 479 - “liRe UF EXPR. 2 - 260
RECORDS WRITTEN - Buo 1D REGISTER 39 _500

Aa_oT o
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RECORDS WRITTLE o 10 REGLSTLS 3u £00)
MULTIPLICATIUNS 1370 FIUNCT. RIIG, 31 7ED
"R “Z?é
Z V2=L00 '
L < IDSADISD s POCL 4L+ ) RPO (L2t LAt )*DPO(LE+y LA+ 02 (L T+l B4y eyl Lo
DeLL :nl)"'(l-rﬁ")‘”(lJ:ﬂQ)*“(LQ;P“)*U(I5)A¢)*“(Lﬁpﬂﬁ)*
ODCLTASYSRD(LO R ) #2(LO)Y+Q2 (LL))
L3 LD ADT \UJVI(LL+;LJ*3L54)«P;(L“*sLJ+;Lh+]*“U(L7+'L“*)*P”(L0+’L1"
DOLEisaA YR AL 2o BRI HQLILAIRD (LA A2IED(LOSN2) XA (LAY *
DOLT 2 a) D LE La ) =N (LOs AZIFN(LLO,NZ)
HPRIHYT Y2
wHEXT
SYHanLs I=1s Zs 1y UV,
INDICES ) =2y WU=Z, A=Zy B=ls =ls L=y Vh=l, Li=ls L2=7, L2=1,
Lh=2y LS=2s Lou=ly LV=0y LO=2, L%=Ls L1U=Zs PM=7y SI=7,
AAN=Zy BR=ls CO=Zy ANL=Zse AA2=T, AA3=7, Al=7, AV=7y A3=7,
Ad=2y Bl=Zs R2=2, D2=7p WA=, Jp NBL=7, AN2=7, PRA=7,
VECTONS Nls 025 NAs D&,
FUNCTIUHS Uy EPF=I, G=1ls GIs Gli=ls 66H=Cy GT7s NG=C, 1MG, Dh=lU, PR,
DT, 0S=Us LY LEs LPFy DF=U, GHL, GHe GULy GlUs POy Pl PP,
EXPR, =0y =0y LGy YWis V25 V3s Véby VG, Mhp M7, Vi, YO, V1Ds M1l
WL, Vi3, Vidy Wib, Vlos V1ITs VL0, V10, V20, V21s V22
V23 V24, ViIRT 0.
RURNMING TIME (SEC) L3Z.u9 HSEH A MY
TERHMS It UTPOT 100,
GEMEMATCD TERMS T NPT SeACL 3N 2070
EQlaL TLRNE 1504 GUTPUT SPACL 4707 4Tan
CANCEZLLATIONS 220 Ithe OF EXPR, 22 PAN
RECORDS WEITTEN L30 Ihe L UGISTLR 32 Ky
MOLTIPLICATIONS A7 FiteT. REG, 31 TEY
SYMBOLS I=1s Zs s LI,
INNICES MW=Zy NU=Zs A=Zs P=ls C=ls L=Zy Va=ls Ll=ly {227, L3=27,
La=Zs LG=2y LO=Z Zs L
An=Z, bu=l, p4 Lr
Aa=2, Rl=Ta :
VECTORS 3 02, 035 04,
FUNCTIONS [ty CPF=Yy C=ls GBIy GI=1, GiH=Cy 07 VHG=Cy G, OM)=t), Do,
DT DS=Uy DY UFs (Ps D=y GLHls Sls GULy Glle POy P1s PO,
EXPH =(y =0y LAGs MLy W2p V3s Maa V5, VMGs M7, MR, U2, Y10, M1,
Vids M13s VL4 V1D, Y10s VLT, V1B, V19 V20. V21, Y22,
Vads V24 VERTH,
RUMNING TINE (SCC) L35efe HeEn MAY TSI
TERHS IN QUTPUT 840
GEMERATED TLRHE 307hH IHIRUT SPACE Jan Pann
EQUAL TLRHS 235 QUTPUT SPACE 1OG T12A
CANCELLATIONS 474 e UF EXPP, 22 260
RECORDS MRITTEN 047 IDe REGISTER a0 YA
MULTIPLICATIONS 18376 FUMCT. REGS 31 750
H R
}
1
4
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veeogm R T L LI

T 7

L 2 IDsADISUSPO(L L4 2L 24 ) XPOILI+pLA+)¥PO(LE+s LOFI¥P2(LT+, LA+, L9+,L104) F
DOLLs ALY EDCLZs BLIMDILI2 A3 ED (L4 B3 IXD(LE, A2) 2D (LA, B2)*
DOLTALEN(LL, B4 (L) *0Q4 (L10)

L3 IDsADISUs PLLLI+s L Okal 24 ) PLILA+s L5+ LO+)#POILT+, 1 84)%PO(LO+LID+) =
DILLsALI®D (L2, EL)*QL(L3) %D (LA, AB)*D(LE»BI)*Q3(LO)*

DULT ATIED (LT, 02 ED(LO A4) ¥ (LI0 s 24)
HPRINT V3

< XT
SYMRULS =1y Zs K BN
INDICES =Z, HU=Z, a=Z, £=Z, (=2, L=Z» ¥FA=Zs LL=Zs L2371, L3=1,

La=ly LB=7s LO=7s L7=1, LO=Ds L9=1, LLO=Zs RU=Zs SI=7,
AA=Z, BB=2, CC=2s AAL=sY, AL2=Ly AA3=Zs Al=1, A2=7s A3=7,
Ae=Dp Bl=2s D=7, L3=2, 86=7s J» BBL=Z, 9R2=Z, BRIA=Z.

VECTURS N1, 02 U3 04,

FUNCTIONS Dy GPF=ly 6=I, I, GO=Is GH=Cs G7p HCG=C, NGy DN=tls DR,
DT, LS=U, DX, DEs LPs DEsl, Giths GMs» GUL, 6l POs Dls P2,

EXPR. 20s =0s LAGs Viy Y24 V3. Va4, Y5, Vs U7, V8s VO, Vis V11,

VI2s YW13s Wl4p V1%, V20, YITs YWilis V14, M2Dy V21s V22
Va3s V24, VERTH,

RUMNING TINE (SEC) 16% 440 HSED  MAXTMEM
TEPMS I ouTPUT 100¢

GEMEPATED TURMS aG7TY SNPIT SPALE 433 2000
EQUAL TERNS : 1550 QUTPUT SPACH 4737 L7460
CAMCELLATIONS a2 Ve UF EXPE. 2 260
RECORDS WRITTCN 674 T, REGISTER 39 sua
HILTIPLICATIONS 10370 SUMCTe REG 31 750
SYMBOLS I=Ls Zs Ky Kl

AeTy LlsZs L2272 L1327,

INDICES HU=2s MU=Z, p=Zs D=2 C=2, L=7ls KA=T =7 e
L4=7s Lisis L=ty L7215 Lo=zs LO=Zs Llus7, pi=ls SIIs
An=2y BB=7s CC=I» AAl=Zs anc=Is HA3=D, hl=1s A?,='Z;-/\;-Z’
Ab=T, Dl=7, [2=7, (327, n4=ls Jr LB12Z, saa=ls 0937T

VECTORS Als 025 03y Q4,
. ~ =t! n
FUHCTIONS 'y CPF=1, G=I, GLs GB=1, GA=Cy 67y NG=L, LRGs 23’(;1.n;7
OT» DS=Us DX, DKy [Py DE=l, 6li1s Gis 0ULy GUs T ' :
v, vAp, V2s V10, V1,

EXPR. =0y =0 LAGs Yis V25 Y3s Y4y V5s VOo an. Y21 Y22
V2

V12, V13, Vl4, VY15, VW16, w17, Vifs V19
V2Rs V2hy VERTS.
MAX LM

RUNNING TIHE (SE0) L0008 HskD
TERMS [N OUTPUT 840 : A 2690
GENZRATED TLRMS 3675 TeuT SPACL 3> 7126
EQUAL TLRHS 2350 QUTpUT SPACE hnav 244
CANCELLATIONS 470 e OF EXPFR “ £
RECORDS WRITTEN 9o s The CEGISTED 4 750
HULTIPLICATIONS 16376 FUMCT. REGS 3l
NoR
Z ‘!4'—'LAG . (\*'*“’3([.7"5[__5‘# Q4+ g .
L2 l[);ADISU;p(f)(Ll-o-,.[_;‘..;.)*pxl(l.'j-&.-l.."H')*P”(Lf**’;’hz)ml)(l_ﬁ’;32'),h,l rLLas)

n(L;,ni)*u(L:,n:qu(Lz,A4)rw(La,uA)wﬁtL
DUL79AS) *N (LU, 03) %03 (L 0)*0Q2 (L1E)

1.2 il N 3 0T & SO0 7 1 B 38 W | ddd,

E
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L3 ! P 4 AN 5+9LO+)%PO(L7+sLR 4
ID,ADISHUSPL(LL14sL 2+ L3+)*PL{L A+, LI+ LOY H)IEPO (L ae, L10+)
o?ﬁl;ml)*u<Lz,ul)*m1tLa)*n(L@,Aa)*D(Lb:ﬂh)*ﬂﬁ(tﬁw* LassLl
DIL7ss2) D (LG, HEI¥DILO, A3)#D(LI0,33)

NPRINT W4
it 278

< Y
SYMBOLS L=l, Ty [y VHKe
INDICES ”U=Zl M=7s p=Z, B=ls L=Zy L=27y WA=Z, Li=l» L2=7s L3=7,
L9=Z; Lh=Zs LO=7, LT7=22s LA=Z, LI=7, Llu=2, Ril=Zy S1=7,
A=z, BR=Z, CC=lp stl=2p AN2=27s AAR=T» A=, A?ng Al=Z,
Nes7, Gl=1, G2=f, 0321, B4sZ, J; RBL=Z, B02=7, BB3=Z,

VECTURS 91, azZs 035 Q4.

FUHCTIONS Dy EPE=1, G=1, GI, GH=ls GL=C, GTs UO=Cs UBG, DD=U, DA,
LTy pS=Us DYy DFs LIy DEsU, GRL, GMy Glls GUs 29 Ply e2,

EXPRs =0, =0, LAGs VL, Vo V3r Va, V5, Vo, VT7s Vs VS V1D, vig,

Y12, V13, W14 V16 ViGr V1T, V18, V1O, V20, V21, V22,

v:3) Va4, VERT4,

RUMNING TINC (SEC) HSLP HMAX T MY

TERMS IN DUTPLY 10 50

e AT ! Laag
GEMERATEN TLRug RIoxas IUPUT SPACT 254 2000
EQUAL TLRNS s SLTRUT SPACE W “ran
CANCELLATIONS T HEo GF 2XPF. 5 20n
RECORDS WRITTeyy 012 ID, LEGISTLP 39 B0
MULTIPLICATIONS 10370 FUMCT . REGe 31 750
SYNBULS I=1, Z, K» bl
INDICES Blisz, WHil=Z, a=2, P=1s C=Zs L=7s KA=Z, L1=7s L2=2s L3=7,
Lbsz, LS5=7, LO=2s LT=0s LB=Z, L0=7, L10=Ls RU=7s SI=2Z,
AN=7, BD=7s CC=7y AAL=Ts AA=Ts AAD=Zs AL=Z, A2=7, A3=7,
Ab=7, Bl=7, U2=7y B3=is N&=5, Jy NR1=2s BN2=7, RA3=7,
VECTDR& !:)l’ 02’ 03! )4
FUNCTIONS Dy CPE=T, G=l, Gl GL=1, 60=Cy GT7s UG=C, URG, ND=sl, D,
UT, DS=U, DYy ULy UFs DE=t, GNLs GN, UL, Gl PRy Pl D2,
EXPR. =0, =05 LAGs Vis Y2s V3s Y4, V5, Vo, Y7s Vs V2, V1, vii,
V12, Y13s Vidy ViGis Vits Y17, V10, VIO, Y20, Y21, Y22,
V:3, W24, MERT4H,
RUNNING TINL (srCce)y 103,03 HSED MAY TMIIY
TERMS IN UUTPUT Can
GEMNERATED TLRMS 070 IMPUT SPACE asn 2000
EQUAL TERNS 23850 NUTPUT SPACE 4600 7126
CAMCELLATIONS 479 e UF EXPR. 25 260
RECORDS MRITTE! ap3l N, EEGISTEP 30 SO0
MULTIPLICATIONS L6376 FUIMCT, REG, 31 750
H R
7 V5=LAG
L2 IDs ADISUs POLLLI+SL2+) PO (L34 L b4 )PPOCLS 4 LO)RP2(LT 4, LE+ LA+, L1

DILI,ALIADIL2, DL)*DIL3 A3 XD (LAsBI)XD(LE) A4 *=D(LA,BL)*
DALT,A2ID (LB, B2Y¥*02(LSI*N2(L10)
L3 I0sADISOsPL(LLI+, L2+ L34)APL(LG+H LE+,LOH)¥PO(LT+sLB+)*APO(LI+, 11
DOLILALIZDIL2sDL =0l (L3)%D(L4r A3)XD(L5,83)%Q3(LE)*
DOLTs A4)=0D(LL o B )DL, A2)HD(LLU,02)
NPRINT VO

el VT
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SYMBOLS

INDICES

VECTORS
FUNCTIDNS

EXPR,

I=1,

Hu=2»
L4=2y
AM=ZLs
A@’Z)

ORI

#NEXT

Iy K» Vi
HUsZ, A=Z, B=Zs C=2s L=Z, KA=Z, L1=I, L2=1, L3=7,

L5%2y Lbaz, LT=Is L8=l,s LO=Z, L1G=Zs PO=7s SI=Z, Jﬁ?

BB=7s CC=7, AAL=Zr A42=Z, AA3=Ly Al=I, A2=1s A3=7,
Bl=2, DB2=7, B3=1s Ba=7, J, B81=7, BB2=Z, RN3=7,

Nls 02» 03y 04,

b, EPF=I, G=1, GI, GE=I, G(L=Cs G7s UG=C, URG, 0=, DR,
UTs DS=Us DX» DK, LP» DF=l, GMl, GMy GUls GUs POy Ply op,

20, =0s LAGr Y1, VY2 V3, Vay V5, Vbe V7s Vi, VO V10s vi1a,

V12s
Va3,

RUMHING TILLC (SEC)
TERMS IN QUTPUT
GEMNERATLD TLRMS
EQUAL TERMS
CAMCELLATIONS
RECORDS WRITTUN
MULTIPLICATIOMS

SYMBOLS

"INDICES

VECTORS
FUNCTIDHNS

EXPRe.

I=1,

=2,
La=2Z,
AA3Zs
Na=ly

Y13, V1l4s V1, Vi0s V17, VI8, V10, Y20, Y21, V22,
V24, VERT4,

L28e40 USED MAX ITMIm
1800
KLY Sl INPUT SPACE 333 2000
Lbh9 HQUTPUT SPACE 4737 4740
ca2u 1Ne DF ENPR. 26 261
950 IPe REGISTER 3e LD N
18370 FUHCTe RCGe 31 750
Ly Ky VKl

HU=Z, A=Z, U=Zs C=2s L=Z, KA=Z, L1=7s L2=Is L3=7,
L322, L6327, L7=Ls LB=2Z, L9=2, L10=I, PO=Z, S13Z,
BR=2y CC=22p hAl=2, AAD=Zs AA2=Zs Al=1, A2=1s A3=1,
Bl=Z, 82=Z, B3=2s B4=2, Js BRL=Z, BU2=7, RB3=1Z.

01, Q2» 235 Q4.

Py EP

F=Iy, G=1, GIs GH=Iy GO=Cs 6Ty MG=Cs UAG, ND=l, DP,

DTs DS=l, DY, DF, LPs DF=tl, GHly GH, GUl, GlUs POy Pls P2,

20y, =
Vies
V23

RUMNING TINE (SCC)
TERMS IMN OUTPUT

GEMERATED

TERMS

EQUAL TERMS
CAMCELLATIONS
RECORDS HWRITTE!MN
MULTIPLICATIUNMS

SYMBULS

[

I=1,

0p LAGs V1, W2, V3, Vé4s V5, Vos V7s Y8, V9, V10, V11,
V13, V14, V15, VY106, Y17, V18, V19, V20, V21, V22,
Y24, VERTG,.

230,79 HSED MAXT UM
840

Y fyali [HPUT SPACE 332 2000

2350 BUTPUT SPACE 4690 7124

479 HRe UF EXPR. 26 260

961 ID. PLGISTER a9 500

16370 FUNCT. HEG 31 750

H R

Z Vo=LaG

ID2ADISNAPOLLL4s L2+ )*POLL3+s LAF)*POILE+LAS) M2 (L T+, LR+,
DLLyALYRDUILY, BL)I=D(LI s AG)RD (LA REYEN{LE AT XD LA, Y ) x
DOLT2A2) =D (LG, P2) *Q2(L Q) *Q2(L10)

IDsADISUsPLILL+ L2+ L3+ )%PL(L4+L b4+, LOF)RPO(LT+5LA4H)*DD (1 0y,
DILISALIRD(LZ,BI)%QL(L3)*DILA» ALY EXDILS,» B4) *D4(LO) * ’
DELTLAIVHD(LE, BI )DL, A2) XN (LIV,B2)

HPRINT Y0

H*NEXT

T+ L104)x

L1n+) =

Zs Ky VK.
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INDICES

VECTORS
FUNCTIONS

EXPR.

HU=Zs NU=Zs A=Zy 0=2y C=1» L=1» KA=Zs Ll=7, L2=Z, L3=L>
L4=Zs L5=2Zs Lo=Zy L7=Zs L8=I, L9=Ls L10=Z, RO=Z, S1als
AA=Zy BB=Zs CC=2, AAl=2s AA2=Z» AA3=2Z, Al=1, A2=1» A3=Zs

A43ls Bl=Ils B2=Z, B3=1» B4=Z» J» BBl=Z, nB2=7, BB3=2. é} -

0l, Q2s Q3s Q4.

D, EPF=l, G=I, CGI, GU=l, G0=C, G7s WUG=Cys UBG,s DN=lls Dﬂ;?
0T, DS=Us DX» DK, DDy DF=H GHl, GM, GULl, GU, PO, Pl 2
20, =0, LAGs Yls V2, V35 Vé4s V35, V6» V7, va, v, Vi vile
V12, V13s V14, V15, V10s V17, V10s V10, Y20, VY21, yr2s
ved, Y24s YERT4.

RUMNING TINE (SEC) 200631 usep MAXIMUM
TERMS IN UQUTPUT 1890
GENERATED TERMS 3675 INPUT SPACE 333 2000
EQUAL TEPHS - 1549 QUTPYT SPACE 4737 4749
CAMCELLATIOQNS 220 HHRe OF EXPR, 27 2@0
RECORDS WRITTEH opn IDs REGISTEP a0 500
MULTIPLICATIONS 18374 FUMCT. PEG. 31 750
SYMBOLS I=1y Zs» Ky KK,
INDICES NU=2s N=Zs A=Z, B=Zs C=1s L=1y KA=Z, Ll=Z, L2=2Z, L3227
Lh=Zs LG=2Zy LOaZy L7=Zs L8=Z, LO3Z, L10=1, PN=7, SI=1»
A=2s BB=2Zs CC=Zs AAL=Zs AN2uls AA3=Z, Al=7, A2=17y Ad=T>s
A4=2y DB1l=2s B2=2, 83=Zs DB&=2s J» BBl=2, BB2=Z, BB3=7T.
VECTORS Qly Q2, Q3» Q4.
FUMCTIONS Dy EPF=I, G=ly GIy GY=1s GG=Cs CT7y UG=Cy URG, NNh=l)y N3
DTs DS=U, DXs DIty DPs DF=U, GHLl» GHs GL'1, GU, PO, Ply, PZe
EXPR. 20y, =0y LAGs V1 W2, V3, Vis Y5, VYO, V7, Vs V9, VIO, V1l
V12s V13, V14, V16, V16s Y17, V18, V10, Y20, V21, V22»
V23 U245, “MLCRT4.
RUMNIMNG TINC (SEC) 2024069 USED MAXINUIN
TERMS IM QUTPUT 840
GEMERATED TLRNS 3075 INPUT SPACE 333 2000
EQUAL TERNS ' 2346 BUTPUT SPACE 4590 7126
CANCELLATIONS 479 HHRe UF EXPR, 27 260
RECORDS YWRITTEN 0na9 In, NEGISTEP 30 700
MULTIPLICATIONS 18370 FUNCT. RLG, 31 750
ok
Z V7=LAG
L2 IDs ADISUP POLLZHSL2%) *PULLR+) L4+ )*PO(LE+sLO+)¥RP2(LT4,L24,L %4, L104) =
DL, A2 )0 (L2, B2) %D (LIS ALY XD (L4, BLIXD(LS s ATIAN(LA, D)
DILT» A4 %0 (LES 4 ) A4 (L) *04(LLI0)
L3 IDAADISUs PLILL4p L2+ s L3+ ) ¥PLILL+ LS+ sLOF)*PO(LT+ LR+ )IRPDIL94,104) =
DOLLsAZY DL, B2 ) Q2(L3)%D(L 4, AL)*D(L5sBY)*01 (LAY *
DOLT2A3YAD(LE,RI)HD{LI, AL)£D(L1UsR4)
HPRINT V7
*HEXT
SYMBOLS I=ls Zs» Ky KK,
INDICES NWU=Z, HU=Z, A=2, B=Z, C=1, L=I, KA=Z, L1=Z» L2=7, L3=7,
: La=Zy L5=Z, LO=Zs L7=2, L8=2, LO=Z, L10=Zs RO=Z, SI=Z,
AA=Zs BB=Zs CC=Zs AALl=Z, AA2=Zy AA3=1, Almls A2=1y A3=l,
A4=Z, DBl=Is 0D2=I, B3=Z, B4=25 Jy DR1=Zs BR2=Z,. BD3=7,
VECTORS Qlsy 02s Q3s 04,
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romin s ooy AN £ 7T

-

Qls Q2 Q3» Q4,

VECTQORS

t . ) pF=Is, G=Is G, G'=1 co=Cs G7s UG=Cs UQG, na=U, D8,

FUNCTIONS ;;;EDS=U9 DXy DK;’UP, GE:H; GM1s GHs GULs Gls 20s Ply 02,

. . - . 5 ) Dy V11,

EXPR = =0, LAGs VI, V2, V3, VA VGs Vébs V72 VE8y VO Vlg;

) oyh, Vi3, V16, Vins Vi, VITs V1Es V19 V20, V21s VEZs
v, V24, VERTa,

RUMMING TIHE (SEC) 201,75 USEN  HAXIMIM

TERMS Il OUTPUT 1800 . '

GFMERATED TLRMS J075 THPUT SPACE 933 2090

EQUAL TERNS ~H59 quUTPUT ;PACE 4737 4740

CANCELLATIUNS 280 HE . u& prg. 20 ?6?

RECORDS WRITTIN 1020 e [EGISTCR 3Q 500
16376 FUMET. REG, 31 750

MULTIPLICATIONS

SYHBOLS I=sls Z» Ks VKo
INDICES 1"azy NU=Zs A=2, L=Z, (=1 L=2s KA=7, L1=Zs L2=1s L3=1,
La=Zy LE=Zs LE=Zs L7=21s Lo=2s LO=Z, L10=Is PO=1, SI=7.
AA=Zy BB=Zs CC=0y Anl=ls AAD=Zs AAD2Z, Al=ls A2=1s AR=Ts
A =2y Bl=Zp L2=Z, {:3=ls pa=ls Js BBRI=Zs wnp=7, A83=7T,
VECTORS 01y Q25 03, 04,
FUNCTIONS Dy EPE=Is G=Iy GIs GE=1y GoeECs G7y NG=Cs UBG, ON=U, DR,
DTs LS=1ts DY» LKy LPs DF= GHl, GHs GUL, Gl PO, P1l, P2,
EXPR, 20, =0, LAGs Yis VY2, V3 Vas Y5, Vo VTs VB, VO, V10, V11,
V12s V13» V14, V15, Vi0s Y1T7s Y18, V17, V20, V21, Y22
W23y M24, VERTH.
RUHNHING TINE (SCC) 203480 HIED HAYTMUM
TEPMS IH UUTPUT [
GEMERPATLD TLRNMS S07H 71PUT SPACL 333 2000
EQUAL TERMNS 23456 aquTPUT SPACE 409G 7126
CANCELLATIUNS 470 N, UF EXPR. 20 260
RECORDS WRITTLN 1037 In, LEGISTLP 3o 500
MULTIPLICATIONS L3376 FUHCTe PLG N 759
R
I V8sLAG
L2 ID}AUIfUIPﬂ(Ll*fLZ*)*PU(L3+JLG*)*?U(L5*;LB+)*P2(L?;.LE+,LQ4 L1
DULLyac )5l Loy B ) (LD s ALYED (LA P LIEDILE S AGYED (Lby 04 ) r 71104y~
U(LT:AS)*U(LS,P3)*Q3(LQ)*”3(LIO)
L2 TOs ADISOs PL(L L4 s L 242 L3+ VAP (L A+ LE+S LOFIPED LT+, L34) %00
DILTyAS DL 2 )2 (L3)*D(L4» ALI*PULESR1I*NL(LA) & l
DULT A ) D (LU B4 )mDILOy AB) XN (120, 03)
HPRINY Vi
SLXT
SYMBOLS I=1, 2, Ko 1.1
IMDICLS Wo=2, W=Zs A=Is B=Is C=21s L=Zs KA=ls L1=1s L2227, L3=7,
La=Zs L5=Zy LOSZy L7=1s Lu=l, LO=Z, L1O=T, PA=7, 5J=7,
AA=Ty UBR=2, CC=22s Anl=ls AAN2=Ys AA3=Ds Al=dy A2=2, AR=7,
Ab=l, 31=7p 32=L, L3=2s B4=2, J, BBL=, 8R2=1, Qn3=7,
VECTORS Oly N2, W3y NG
FUMNCTIONS Dy EPF=ly (rly Gls USsl, Oa=C, 067y He=fy 1330, Nnhatl, na,
DT e Gl DY, IV e BN, DE='. GM1. G, GULa BHe N0, P, w2
CENTRO DI CALCOLO DELL’ UNIVERSITA DI TRIESTE
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DT> DS=Us DXs DK, Lp, DF=U, Gitly GMy GULs GUs po, p1s 22,

EXPR, =0s =0, LAG, Y1,

viz,
vz,

RUHNING TINS (3180)
TERMS IN UQUTPUT
GEHERATED TLEHS
EQUIAL TEPRNHS
CAMCELLATIUNS
RECURDS MRITTIN
MULTIPLICATIUNS

SYNhOLS Ialy Zs Ko LK.
IMDICES =2, =z, A=y
La=Z, L3=/, LO=Z
AA=Ts BR=7s CC=7
AasZ, Bl=Z, B2=2
VECTURS N1, 02y 03y Q4.
FUNCT IDNS

0UT»

V13, Ml4, Y15,

V24 VEKTS,.

32301
1090
3675
1559

224}
N TITA
L8370

S=ty DMy D,

EXPP. =)y =0, LGy Y2,
V12s VI13s V14s VIS, Vips YiTs» Vil

W23,

RUMHIMG TINL (SEC)
TERNS IN QUTPOT
GEMERATED TLRNMS
EQUAL TERND
CANCELLATIONS
RECNRDS WRITTEN
MULTIPLICATIUNS

VEQ: VERT“.

32he10
R
auTh
2350
4719
Lozh
L3370

I E
Z Vo=LAL

AAL=Ts AL T
p4=7y Js ODRL=T,

e e

V3s

U2, V3, Vay VS, Vho
Vihs Y17 V10»

THPUT SPACH

NUTPUT SPACE
e Jr [XPF.
Ly “EGISTID

FUNCT, BEG.

Lk=2y LO=1

[ty EPF=l, G=1y LI, GlLels G6=Cs G7»
DE=ls GH1s G'y

INPUT SPACL
QuUTPUT SPACE
HPe UF EXPH,
e NEGISTUR
FUHCT . PEGS

HA3=T

Vas Yhy Vs

V&, Vo, vi0, V1il,

V20, V21, v22,

Husen 1A YT MUY

SoL.

a2y 2000
4737 4740
2o 260
10 D
31 750

s D=2y, C=Zs L=Zs KA=Ts L1=7, L2=7y L3=7,

11032y P27, SI=7.

Adl=Ls A2=274 A3=T7
BRZ=7, 833=17,

EGs D=ty D2,
Glly DOy B1ls 92,

Vig VQy V10, V11,

V2, V21, 22

usSen HAX EMIM

aan 2209
4600 T12%
29 267
20 00
31 750

[_-‘—:‘FIL“)"’ L104+)=

SYMBULS

INDICES

VECTURS

FUNCTIURS

EXPR,

EDrAﬁISU:PQ(L1+,L3+)*PU(L3+;L44)*PG(L5+:L6+)*”21L7+1
ﬂ(Ll:Aﬂ)*n(Lc,rj)*b(LS,AL)*D(LL,nl)*”(L%yh?)*D(L&y"3’*
DULTsAG XD LUy e )04 (LN EQ4(L10)

I02ADIS s PLAL L 4o L2+ r L3+ ) RPI{ LA+ LUt LOF)FPOLLT+,L 04
DULIsA3) =L, 23)HN3(L3 I (LasALYTD(LE, 8202 (LAY *
DUL72ADY DL 20D L0, AN LU ,N4)

HPRINT va

HNEXT

yehn (L4 LI0H) "

I=1, Zs Ks VN

H=Z, (=7, A=Zy P=7, C=ls L=le ¥hi=7, L1=7p L2=Is L3327,
La=Zy L5=Ls LUSZ, L7=7s LP=Zy LO9=Z, L10=7, ?0=1s SI=1»
AA=2s BB=7s CC=7, Anlz=ls AAl=Zy AL3=2, Al=Zy A2=2s A2=Dl
Ae=Zs R1=2; U2=7, pu=7, BT, Sy RRL=7, BR2=7s 0327,

N2 02 M35 04,

nn=ls DY,

cnp - PN .- e ne
Dy EPF=1s G=l, GI, (N=l, BH=Cy, 67, NCG=(, 1HBC0, POy Pl P2,

Ty DS=lp DY, Dy Dby DE='s GH1, AM, GUL, Gl

B0s SUs LAGs Vi, Wo, VA, Vhr Vo, Ve, vz, yes ¥Or V10, VD
Y12y Y13, Ylas V1n, ving V1T, Vi, 1o, vzo, Y721s Vazes

V23, Yaas MIET4,
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et g evan e e

V23, Va4, VERT4.

RUMNING TINHE (SCC) 352 o 47 YSED MAX TN

TeRMS IN UUTPUT 1890

GEMERATED TCRHS 3675 THPUT SPACE 333 2000 Jo3
EQUAL TERMS _ahe HUTPUT SPACE 4737 4740
CAMCELLATIONS 220 Hhe F EXPR, 30 2h0

RECORDS MRITTEN 102 In, ploisTeR 39 500
MULTIPLICATIUNS 10370 FUMCT . PUG 31 750

SYMROLS I=1r Z» K» LK.

INDICES P'id=Zy, W=Zs A=1, L=2y ¥A=7, L1=7s L2=7» L3=17,

-
n

N
.

La=Z, LB=2, LU=Z, =Ty Ll=Z, LO=Z, Llo=7s PO=7, SI=1,
METp BB=aZs CC=T, aplel, AND=Ts AA3=7, Al=Zy A2274 A3=Z,
Ne=Dy Bl=2s D2=21, U3=2s BG=Z, Js RBL=l, 0OR2=7, PBR3=7,

VECTURS N1y 02y O3y Q4.
FUNCT1ONS L EPF=I, G=3, GI, GU=1, G6=Cs CTs UG=C, HBG, ND=l, DA,

DT, DS="y DYs DUs DDy DE=! GHLs GHe GUL, ity D0, 01, P2,

EXPR =y =0y LAGs V2 Vs V3, Vi4e V5, Vb VT UBs VQs Vi, V11,
V12y Y13, Mlibs V1h, V2L0» YIT» VI0, V19, MO, Y21, Y22,
Y23s V24 YE(Ta,

RUMHING TINC (SLC) 310,47 HSED MAYTIYM
TERHS It DUTPUT 349

GEMERATED TLRNS BO7TE THPUT SPACT 293 2000
EQUAL TLPNS 2356 DNTPUT SPACE 40604 7126
CAHCELLATIONS 470 e UF YRR, 20 260
RECORDS URITTLH o1l Ihy REGLSTLE 30 3030
MULTIPLICATIONS 18370 FUCT. RLG 31 750

nR

Z YLU=LAU
IDLADIONS PO(LLHs L2+ %P (L34 LA+ )RDOLLG 4 LA )EN2(L 7+ L0414, 10+) =
DULIo Y ED (LA RE) DL ALY ¥ (LA RIIAD (LS ARIXD(LAyR2 )
DULT)AS =D LLESB2)Y*OB3(LY*N3(L10)
L2 IOsADICUs PLAL 4oL D+ L3+ ) XPL(L A+ L0+ LA+ )RRO LT+, L84 FPD(L O+, 1N04+) =
DUOLLs A0 (Ll ) a(L2) D (Lar AZIED(LE, B L)X (LE) *
DALZo ACIHDLLE, D2 #D (L, ANV AN (L LU, 0)
HPRINT Y1

-
[

HHUXT

SYMBGLS I=Ts Z» Ks VI,

INDICES NH=Zy HU=Zs A=Zs U=Ip C=2, L=ly EA=T, L1=2s L2=7, L1=7,
Lé=Zy LU=2s LO= 7=l 1L8=Z, LO=T, LlusZ, VQ=7y ST=7,
AL=Ts BR=Zp (CC= Zr AA2=Te ANI=T, Al=Ts A227, A=T,
Aa=l, Bl=l, NDl= Te BA=ly My DBBY=T, BR2=7, BKN3=7.

VECTORS 1, 02 Q3 04,

FUNMCTIONS Dy EPF=1y Cmly Gy GR=ly G(=Cs G7e MNMO=Cs UBGy Nh=l)y, DRy

DT DS=U, DYy LV DRy DE="s Ghily Gly GlLil, Gl PO, Ly 02,

EXPR, =0y =0y LAGs Mis Y2s V3 V4, Vh, Vs V7 Vi, Va, Vib, V11,
V12a V13, Mity, VLEs V1i0y VL7 V1B, V19, V20, W23, V22,
V23, W24y ViNT4.

RUMHIMG TING (S0C) 0050 HSED MAXTMIM
TERMS 1t QUTPUT 1800

o
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3074

GENERATED TIEANMS INPUT SPACE 233 2000
EQUAL TLPNS ik QUTPUT SPACE 4737 4740
CAHNCELLATIONS 220 tite DF LXPRS 31 260
RECORDS MRITTEN 1140 e PEGISTER 39 5Ny
MULTIPLICATIONS 183760 FUMCT. PEG 31 750
\507
SYHMBOLS I=1, Z» Ko KK
INDICES M=2, NHit=Zy n=ls =2+ C=Zs L=Is KA=1, L1=1p L2=7s L2=7,
Lé=Zy LO=fy LO=2y L7=0s LN=I, LU=Z, L20=Z, PO=Is $1=27»
Ar=Ty BO=Tp CC=7s AAl=7s AP2=0s AA2=27Z, Al=l, A2=7, Ald=7,
A4=Zy B1=Zs UB2=7s L3I=Zs B4=Is Js B81=7, B02=2, 8P2=Z,
VECTIMS 0Lly, O2» Q3 Ok,
FUNCTIONS Dy LPF=I, G=i, Cl, GUsls GG=C, 67, UG=L, HNG, Dh=1ty, DR,
'Te DS=ly DYy Dl DP'e DFE=Y, GHl, GMs GUL, Gl PO, Pl, P2,
EXPR, =0y =0y LAGs Y1y Y2s» V3 Vés VS, VAs V7, Y2y VI, Vi, V1l
V12y VI3 V14, V19, VIO YiT7se Vi, VIa, Y20, Y21s V22,
V23, W24, VEIRT4.
RUMNING TINE (3SEC) AT B4 Hegh HAX Lty
TERMS I OUTPUY 340
GEMNERATLD TLRNHS 3075 INPUT SPACE RER] 2000
EQUAL TERPNS 2anh4 NMUTPUT SPACE 4690 7126
CANHCELLATIUNS 479 e UF IXPR, 31 260
RECNRNDS WRITTLH 1151 Ihe RIGISTUR a0 530
MULTIPLICATIONMS 1e37n FHICTe PEG 31 750

R
Z Vit=sLAG

L2 TD ADISHSPOCLL+FsL24) 2RO L3+ LAH I #O 0 (LS54, L4 3P 2 (L 74, L84, 194,L104)=
DULLAAZ)Y D (LB (L Do ALY RO (LA, RLIAD (LS o AB) D (LAyMa)
DOLT s AR ILeB2)=02(L )y *N2(L1)
L3 IV ADISUY PLULLI4s L4 e L3+ ) EPL(L A+ L0+ LAS)IAPD(LT7+ LA+ ¥ DO(1 24,1 104+) =
OCLLaAS)=DLI, B3 =03 (L3) =LA ALY EDILS, RIS (LA)*
DEL72 091D (LU 86 =D (L Yy A2 ) RN (L LU, 2)
HPRINT vl
*HEXT
SYMROLS I=Is 7, Ks VM
INDICLS Hil=2Zy, QU=7, A=I, B=l, C=2, L=y VA=7, L1=7, L2=7, L1=7,
La=2y Li=ls LO=Zy LT7=Zs Lid=Z, L2=7y Li=y R)=Z, S1=7,
AA=Zr BB=Z, CC=2y ANLI=7s AAD=7r AAN3=7s Al=Z, A2=Zs A3=1s
ha=Zy Bl=Ls D2=7, 53=Is Ba=2, I, RR1=7, RBR2=7, NB3=7,
VECTORS Nly Qy 03, Q4.
FUNCT ZONS 'y EPF=ls G=1Is GBI, Ch=I, G0=C, 67, HA=C, HURG, DD=tt, D0,
[Ty DS=y DNy NPy DI's DE=11, M1, GHy GUL, GUy D0y Pl, 02,
EXPR, =0y =0y LAGy Y1y Yy V3s Vas Vi, Vi VT7s VB, VO, ViU, V11,
Y12, V13, Ylh,y ViV, YIay V177, VI, Y19 V20, V21, V22,
Y23y W24, VIRTH.
RUHMING TINE (SLC) L3072 UNRE MAY T MY
TERNS IN QUTPUT 1890
GEMERATLD TLRMS 2670 LNPUT SPACE 33 2000
EQUAL TERNMS U560 OUTPUT SPACE 4737 4740
CAHCELLATIONS APARY] Ibke OF LEXPRS 3? 2RO
RECORDS MRITTE! 1178 20 DEGISTL? 30 500
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RECHRDS WRITTell 1178 0w BIGISTLR an S
MULTIPLICATIONS 10376 FUNCT. PEG. 31 750
SYMBOLS I=1s Zs Ky VKo
INDICES PU=Z, HU=Z, A=Zs B=Zs C=l, L=2y wA=Z, LLl=Is L2=7s 1.3=2, V?QS/
Le=Z2y L5522, LO=Z, L7=0, LR=Z, L9=7, L10=7, RO=27, 5I=7.
AA=Ty OB=7, CC=Zs HwAL=Zs AAD=2s AA33Zs Al=l, 42=1, A3=7,
Ab=ly, DLl=Z, B2=2, L3=0s Ra=Z, J, BR1=7, RB2=7, pna=l.
VECTORS Uls QZs G, 04,
FUNICTIONS s CPFE=I, Gmly GIy OGUEly RGECs €T, UG=CH 'IBGy D=1y DRy
DTs DE=Uy D, DFy D2y DE=Y, GM1, GMs GUL, Gl »0, Ply oo
EXPR. =0s =0y LAGy Y1s U2y V3s Vay VS, Ver V7 Vs V9, Y10s wy)
V12s V13s Wids V1% V1Gs V17, ViR, ¥19, Y20, Y21, Y22,
Mldy Viay, YiNTa,
RUMBING TIHL (SEC) L1(0,9% HSED AN LMY
TERMS 1IN QUTPUT 840
GEMEPATED TLRMS TO7TS TNPUT SPACH 122 2005
EOU'AL TLPNS 2350 NITPUT SPACE 4690 11270,
CAUCELLATIUNS 479 HRe UF EXPRS 32 240
RECHRDS MRITTEN 1100 I, LERISTER a0 320
MULTIPLICATIUNS 1370 FUNCT. PLG. 31 759
noe ,
Z V12=LAG
L2 IDsADISU POILLASLI+)EPOILI4r LA+) AP0 (LG4, Lo4) P2 LT4, LR e L0y, | 10, .
DOLLy A EDCLEs DA YADILE S ALIRD (LA, BLIED (LS p A2 AN (LA ) u =
DAL A2) =0 CLG B2 HO2 (L 9IEN2 (L 1)
L 3 I0FADTSTs PLILLI+sL 24 LA+ )P L (LAt LS+, Lot 1A (L 745 LA+ 00 (104, 1y =
DELLsna) =0 (LS La) 04 L3I+ (L4 AL)¥YDILE, 81 #0T(LO) >
DOL7p A3 )N (LE oRB )DL, A2)=D (L1, R2)
HPRINT 12
AULXT
SYHEDLS I=1, 7y I's KK,
INDICES W=z, NWN=Z, A=2Z, =2, C=1y L=Zs VA=7, Ll=7, L%=2, L2=7,
La=Z, L5=Z, LG=2y L7=Zs L0O=Z, LO=27, L10=Z, Fl=7, SI=1»
An=Ts UR=Ts CC=2s ANL=Zs AAR=Zs AA3=2Zs Al=1s A?2=Z, A3=L)
A=y d1=7p B2=2» 03=Zs DB4=l, Jy RBRR1=7, AB2=7. 30327,
vecTans N1y 02y W3R 04,
FUHCTIONS Dy LPE=ls G=I, GIs GE=ls 6G6=Cs GTs 1G=C, LRG, DD=11, DA
OT» DS=U1, U¥%s DK, DIy DE=H, Gy GMy GULs Gy 90, ply "2
EYPR, =0y =0, LAGs Y1 VZs V3 Vay VG, V&, V7, Viy Vo, yios VIEY
V12 V13, Nlay VY185, WLles ViT7s VIO, V1Q, V20, V21, W22
Y23y 24 VERT4,
RUMMING TILE (SCC) PO negn ATt
TERNS IN DUTPUT 1896
GEMERATED TURMS 2076 INPUT SPACE 313 2000
EQUAL TERNS - 1550 DUTPUT SPACE 473 4740
CAHCELLATIONS 22u HRe UF EXPR, 33 260
RECURUS WRITTEN 1216 IDe PEGISTEW 30 500
MULTIPLICATIMIS 18376 FUNCT. PLG, 750
. ,4—//,"/’
SYHBOLS I=Y, Z, ts Kl T
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INDICES W=z, =2, p=7 C=7Ts L=Zy VUA=Zs L1375 1227, L3=7,

La=Zs LE=Zs LO Li=Z, Lo=Zy L1IC=7s PU=Z, ST=7,

AA=Z, BR=Ts CC ARD=Ts AADB=2Ly AY=ls A2=7, A3=],

M=y Bl=1s B2 NWe=7a Jy BWNLI=T, BR2=7, BR3=7. t;Dé:
VECTORS Cls 02y 03y U4,
FUNCTIONS 'y EPE=I, G=YXy Gy GU=I, [G=L, 67 HG=Ce UGG, D=1, D7,

DTy DS=U DY, Ds Dy DE=H, GM1, 611, GULs Cl's 90, 0], 02,
EXPR, =0y =0y LAGy NMis V2s V3 Va4, Vi, Vi V7 Vs VO, Vi V1.

Y12, V1V Vi M1hy Viy VIT, NIy V10, VP9 M2, V22,

V23s M4, VURT4.
RUNHING TINE (3L€) 450427 s n HAXT I
TERHS IH OITPUT e
GEHEPATLD TLIMS IEPUT SPALE ENE AN
gotaL TERMS QUTPHT Sract Hrar 7124
CANCELLATIUNS 1y OF E¥PR, 33 260
RECUPDS WRITTEL) IOy REGYSTIPR n It
MULTIPLICATIONS 1370 CUMCT o REG a1 750

R
2 Vid=LAG
L2 IDe AT POILL A L2+) PO LB+ Lo IXDO(LS4p LA+ 402 (L7404 L74,0104)=

DL, AL 8D (L2, RYEDOLI s AU Y0 (LA RIIEN (LY p ALY =D (L6 D] )%
DOL72A48) 2D L s e )04 (L a) x4 (L10)
L2 TOPADIT U PLILL4s Lo+ 2L D4 )FPL(L Ao LU+ LE+)ERO (L 74, L A4)* 00 ([ O4,1 104 ) =
DLl a2y =D LSy e (L3 #0(Las 231 H0 (LS, BRI *NI (LA I+
DOLT ALY D LG, U b=DLe s A4 #D (L 1,04
HeRInT Y13

#UUXT
SYMBCOLS I=1s s ¥ Ll
INDICES Mi=Z, M=, a=Zs » L1=Z, LO=7, L3=7,
La=Zy LU=y LOL=2, L10=7y P27, 51=7,
AN=Zy BD=7s CCeT) Zy Al=7s 4221y A3=7,
Aa=Zp B1=7s =7, NR1=7, ay2=7Z, HR83I=7,
VECTORS 0Ly Als 03, Q4,
FIHICTIONS Uy EPF=L, C=l, GI, Gl=ly, GL=Cy 67, 'JG=Cy HRG, D=1, D,
UTs DS=Us DYy Vs DIy DE=t, GHl1, Gy GU1, Gty DO, Bl, "7,
EXPR, =0y =0, LAGs Vis Vs V3s Vay Ve Vne V7, Vi, VI, V1D, V1T,
Vi2s Y1y V214s ViEs Vih,y MNL7, VIV, VID, VIie Y21, V22,
V23, V24, YERTY,
RUNNING TINE (3CC) AT D e n AN T
TERKS I OUTPUT 1800
GEMERATED TLPMS L0786 INPUT Shaci aun Zamn
EQUAL TCPHS 15850 JUTHOT 508CE 4737 LT4.
CAMCELLATIONS 220 HPe QF T7XPR, a4 ?hH0
RECORDS MRITTEN 1284 e DRYGLsTUP a0 MOy
MULTIPLICATIONG 18370 FUHCT, PLG, a1 750
synanLs I=1s Zy 'y VK.
INDICES ii=Z, =2, A=Z, s U= =ls VA=Ty L1=7y L2271, L2=7,
La=2y Li=ls Lo=2, Le=7,s 120=7, B0=7,
AAE Al=7, A2

AN=Zy BR=Ts CC=0 Je AN,
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Ae=2y BL=Zy D2=7s 33=T, B4=2Z, 4, BBL=Zs BR2=7, DBB3=Z,
VECTORS 01, Q25 ©3s Q4,
FUNCTZIONS 0s CPF=l, G=1, GI, GS=1, G0=Cy 67 G=Cs URG, DD=1), DR, é%;;?
DTy DS=y DX, DV, DIy DE=U, GHL, GMs GUL, Gl PO, b1, P2,
LXPK =0y =03 LAGs Vs Y2y V3s Vs VSy Voo V7s VRs VI VI, V11
V12s YL3s Vibs Vil V10s V17, Yl V10, VZO, V21, V22,
V23, V2&s MIRTH,
RUNHMING TINL (SEC) 4T, 02 Hnegn MAYTIMLMY
TERMS IN DUTPUT Bl
GEMERATED TLRME SNPUT SPACL i EESEAN
EQUAL TERHNS MITEUT §pACH 400 7120
CAMCELLATIUNS HiYe OF LUPP. 34 241
RECORDS WRITTEY In, LECISTE® an 90
MOLTTPLICATIONS FIMNCT. REG an 750
e
L VMia=LAG
L2 TOpal IS POCL L+ pL24) PO (L34, LA+ )2 PO (LT+e LA ) 2P 2 (L74,L0+,L 04, L10¢) =
DOLLs A2 (LD, L) AD LSy AR) X0 (LA, DAY (LGS AL )DL He 01 ) >
DOLTp23) =D (L0, P03 (LI)ROT(LLY)
L2 IDPADTICUs PLUL I+, L2+ s LA ) *PL(LA+ LS4 LA#)*OO(LTH, L 24)IDGLO4,1 10O =
DELIsA2) DL P 2)MO2 (L3 )= (L4 AG)*D(L5sRGYR04 (LAY >
DL s AL)DILR s D L) DCLO, A FD L L0, 13
PR INT Yle
*UEXT
SYMBOLS I=Xs 25 Ko VK,
INDICES "=z,
L&=7,
AN=Z»
Aa=T,
VECTORS Oly 2s Gls 04,
FUNCTIUNS Dy EPE=1, 6=, Gl, Gh=l, 66=0Cy OTy He=C, UHEL, NN=t, "0,
DT DS='1, DXy DIe DRy DE=t, OIL, Gl GUL, (I, PO, 1, 0?2,
EXPR, =0, =0y LAGs Y1l V2, V3s Va, VS, Yhe V7, Vite VA, VI, V17,
V12, Y2i3s Ylh, V1lh, Nlos MITy VI8, V19, VY20, Y21, V272,
Y23y 2%, VEKT4.
RUMNING TINE (30C) Dille?o Hepn MAY TN
TEPMS IH QuTpPUT ean
GEMERATLD TLEME 2070 CHPUT SPACE a3l 2o
EQuaL TURNS Lobhu HUTPNT SPACT a7 4740
CANCELLATLONE ot Mg O I¥PE e 25 2459
RECORDS MEITTUH 1aon [PLATSNE 333 Ten no LR
MPULTIPLICATIONS LULT6 FUMET UG, 3t 750
SYMBOLS I=Iy, 7y Ky VKo
INDICES 1U=Z, A=ls N=ly =74 L=Zs VA=Zy L1=7y L2=7y L2=7
L4=2» Le=Zy L7=7y LB=I, LO=Z, L1U=T, V=7, S[=7,
=T, CC=s Anl=ls AAR=Ts AW13=Ts Al=l, A2=1, A2=],
Ae=T, R2=T, =Ty N4=l, Jy BBL=7, DRC=7, RRA=7,
VECTURS N1, 2ds wls Q4.
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FUNCTIONS Dy EPF=I, G=71, GI, GS=I, 66=Cy G7» UG=Cs URG, ND=l, D3,
DTs DS=Us DXs DK, DPs DF=Us GH1, GMs GUL, GUy PO, Ply, P2,

EXPR . =0, =Uy LAGs Uls Yl» V3s Vay Vis Voy VT7s VE» VA, VIO, V1l
V12, Y1lds V14, V15, VYiGr VL7, V10, V19, V20, Y21, V22, \308
V23, Y2495 MEET4.
RUHNING Tint (SCC) Glb, 0 HneEgn MAXT MM
TERMS TH guTpuT R
GEMERATED TLRHMS RTOAS INPUT SPACL 133 2000
EQUAL TERMS SabG HUTPUT SPACE 4090 7126
CAHCELLATIUNS 470 e OF £YPR 35 PAHN
PECORDS WRITTLH 2303 e REGISTEN an 5N
MULTIPLICATIUNSG U370 FUNMCT. PLEGS 31 750
H R
Z Vit=LAC
L2 T AL IS POILLAs LEH)HPOCL3+s LARIHPO(LE+s LA+)EP2 LT+ LRA4+, L4, L104) =

DOLISADYED (L2, DI VAN (I Do AZIAD (LG R )EN LSy A1) =D (LG, PY )%
DILT2AGY =D (LL P 4) ROALQ)*Q4 (LLG)
LS IDPADTICU s PLALL+ s L2+ L ) XPLALA+ LS4 0 LG )EDO(LTH, LS ) *DO(LO+ o L104+) =
DOLZs A3 DL BB)FO3LL3)RDILAA2)AD(LER2)*Q2 (LAY %
DOLTA ALY =D LEs BL)ADCLO, A0 ) N (L 10s74)

Hee InT Y1k

#NEXT

SYMRDLS I=ly Zs ¥y IV,

INDICES =2y HU=Zs A=Z, B=7s C=Zs L=2Zs KA=7, Ll=7s L2=7, L3=7,
La=Z, LU=2s LG=Zs L7=0Ls L8=Z, L9272, L10=2s PL=7, SI=27,
AA=Ty DBD=7s CC=2, AN1=Ts AND=7s AAR=Z, Al=7y A2=7, A=7,
fa=ly Dl=Zs 02=2, 63=2s Na=Is Jy N31=7, NR2=7, 9N3=7,

veCTORS 0Ly A2, O3 04,

FUHCTIONS by EPF=1s C=Lly Giys GH=Y, Ge=Cy GTy UG=(s UBG, DN=1, DU,

DT» DE=U O¥e DK, DPs DF=Uy GM1, 6N GUHL, GU» r0, 01, P2,

EXPR, =0y =20, LAGs YLy Vs V3, Véa, VS, Ve V7, Vi, V9 VIO, VU1,
V12, V13, Y14, VIB, V1hHp VLT, VL2, V10, Y20, V21, V22,
Vi3s V24, VENT4,

RUMNING TING (5:£C) C43439 nsen MAXTMIH
TERHS 1IN QUTPUT 1890
GEMERATED TLPME 3075 IRPUT SPACE a3 2000
S EQUAL TERMS L5550 NUTFUT SPACE 47TAa7 L7410
~§ CAMCELLATIONS 220 HRe UF EXPR, 26 260
RECNRDS WRITTEN 1330 Ihe NEGISTER a0 S0
MULTIPLICATIONS L6370 FUMNCT. REG, 31 750
SYMBOLS I=1, Zs Ky Il
INDICES BU=Z, HU=Z, A=Z, =2, €=Z, L=I, KA=Zs L1l=7, L2=7y L3=7,
Lb=Zy L5=2s L6=2s LT7=Zy L322, L9=7s L1lU=2s RO=17y S1=1,
AA=Zy BB=7, CC=2s ANl=s AAD=2» AA2=Zs Al=ls A2=15 A3=1Z,
A4=7, Bl=2, L2=1s B3=¢y B4=1, Js DBl=1, BH2=1, RR3=Z,
VECTORS Ql, 02 Q3 Q4.
~ FUMCTIONS. Ly EPF=I, G=Is GI, Gl=I, GOG=Cy, 67y NG=Cs 1UBGs DD=I, DR,
DTs DS=U, DX, DKs DI's DF=Us GHl, 6GM, GUL, GUs ©0, P1l, ©2,

EXPR. =0y =0, LAGs Y1, ¥YI» V3s Vas Vi, V6Hy V7, V&, VA, V10, V11,
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V12, V13, Vl#: Vib, V10, VIT7, V18, V19,

V20,

V21, V22

V23, Y2hs VERT4,
RUNNING TINL (3EC) 545,71 usen PAXTIMIM
TERMS IH QUTPUT 240
GENERATED TIRMS 3575 ZHPUT SPACE 33 2900
gqQuaL TERHNS clhu VDUTPUT SPACE G600 7124k
CAHCLULLATIUNS 470 Hite LI 1MI'R, a6 260
RECUPNS WRITTEN Lol Ih, pEGISTIEDR 39 LN
MULTIPLICATI NG L2370 FIMCTe RLG. a1 750
[
Z Ylo= a0
L2 I0s AR ICO, POCLLFA L D)0 (L3 +o LA+ ) PULS 4 LA )P P2(LTH, L4, L9410+ =
DLLLe NG YN LD PG )Nl S A2 )2 (LAs BRIXNLLS g ALY DL D0 ) ¥
DOL7aA3) D (L2 )03 (La) 03 (LLY)
L3 IDPADISSaPLOLLAs L2434 )%PL (LA Lt b ) IDOLLTH L4400 (L2401 104 ) =
DULLyAG) =L (L2 Ra)Ym0a(L3) 0 {Las AZIYDILER2)*02(LA)+
DCLTsALYED(LE SR ) P (L0, AB) D (LTD,NR2)
HPRINT V1o
*NUEXT
SYMBOLS =Xy Zs ¥y IV
INDICES '=Zs =2, YA=Ts L1=2p L2=74 L3=7,
La=Z, LE=1, =7, LI0=Zs P0=T, G1=7,
A=l, 03=7, ANI=Ts Al=7. A2=0, A=1,
Ab=Ts 21=7, Ritl=7, 2M2=7, AR3=7,
VECTDRS 02y, Qs 03s 04,
FUMCT IOMS Dy EPF=i, (=1, Gl, CO=ls GL=Cs GT7s UG=Cs URG, DD=U, DA,
DT> DS='y DY O DPs DE=t, CHMLe Gy GIL, Glle PO, 01, °7,
EXPE =0 =0, LAGs W1 V2s V3s Vas Vis Voo V7, Vily V0, Vit V11,
V312 V13, VYlags Y10y VZGs VLT, Y18, V19, Y20, V21, V22,
Vi3y M4, MEETG,
RUMNING TINL (LL) RECTRA neEn MAY Ty
TEPNS 1H OUTPUIT
GENERATLD TLRMS INPUT SPACE BEE) oG
EQUAL TERNS TR aT SHACE 4737 4740
CANCELLATIONS ", e a7 26N
RECURDS WRITTEN 1360 Ibhe 15 30 S
MULTIPLICATIONS 18376 FLCT, 31 750
SYHBOLS I=ls Zs Ly Vil
INDICES MU=Z, RU=7, A=Z, P=2s C=7y L=y RA=Tp L1=Z, 227+ L3=7,
L4=2s L5=1s LO=Ls LT3y LB=I, L=y LlU=Z, ¥01=7, $1=7,
AA=Zy DBR=7, CC=Z7s AAL=Zs AAD=D, AA3=Y, ANLl=Z7, A2=Z, A2=7,
Ab=7, 31=7s L2=7, 03=Ls B4=7, Js B0L=T, HOZ2=7, RA3=7,
VECTORS 021y 2y 03y U4,
FUNCTIUNS Ny EPF=1, G=1y Gl LU=, GL=Cy 07 UR=C, UNG, DO=tl, DN,
0Ty DE=y DYy DEs 0Py LFE=' GHLs Gy GUL, Gy PO, D1, 22,
EXPR, =0y =0, LAGs Vis Ve VI3 Ybhy V5 Mie VTe Ve W2, Vi, V1t
V12s V13, Yldse Vil ViGs VITs VI, MIG, V2, Y21, V22,
V23 V2% VERT4
RUNMMING TN (ZEC) NPT e2D S MAY T
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TEPMS IH QUTPUT " 340

GEMEPATED TZPMS 3678 INPUT SPACE 3372 2000
EQUaL TERHD 2354 AUTPUT SPACE 400 71246
CAMCELLATIONS 479 HPe 1IF LIXPR. 37 269 ez//zj
RECURDS MRITTEN 1370 Ihy NUGISTLD an SO0
MULTIPLICATIONG BRER Y PEICT, BLG, 31 750
o
L Vit=LAG
L2 IO ALITLP POLLL+ L2+) A POIL345 Lar )0 (LIt Lo+ IER2 (L7, L4174, 1040 =

DOLLsA2IAN (L, NI {L3 s AL YN (LA, e ) D (LT o ALYED (1L Hy N1 )Y
DOL7202)8D (LT R2)Y*02(L2)*02(L10Y)
L3 ZOPADISUSPLIL L4 2L 24 s L2+ ) #PLILA+, LES LEH) P BO(LT4, LA+ rPN (L4, 10+) =
DOLZaaS IR CLLs B3I Q3L 2D (L4, 24 )DL ) E04G(LA) «
DUL7sAZ)=DLLE, SL)HDILDpA2) RN (L2110, 102)
WPEINT V17

RNEXT

SYHBOLS I=1y, Zs Vs LK

INDICES Hi=Zy W=7y A=Zy D=ls C=2s L=Zy KA=Ty L1=0s 1.2=7, L3=7,
La=Zy L5=2y LO=Z, LT7=2s L0=Z, LO=T, L10=7s PU=T, ST=7,
\A=Zs BB=7s (C=2Zs ANL=Ts AL2=Ty AND=Zy Al=ly A?=7, A3=7,
Ae=Zs BLl=I, B2=0y 0B3=7, 84=2, Jp B3L=7, 932=1, RA3=7,

VECTORS 0ly 02y Q3 04,

FUNCTIONS Dy EPF=Iy G=1y (GLy (N=ly GO=Cy 67 Ma=gs HRG, DDh=1), D7,

DT, D=t DX, D, DDy DE=I, GUL, 6 GULy Gily "0 Pl, M2,

EXPH, =0 =0 LAGs Wiy V2» V3, Va, VO Ve, V7, Vi, Ve, V10, V1.
V12p V3i3s VL4 V1Gs Vs YI7Ts VLI, V19, U240, V11, V22,
V23, Y24, MLETH.

RUHMING TIHL (3SLC) S0 000 HeEn MAXT MM

TEPHMS IH UNTPUT 1304

GEMNLRATED TIRMS 675 IHPUT SPACE EXADD

FQUAL TEPNS Lh¢ AUTRUT SPACE 474°)

CAMCELLATIW S 224 Hite DF EXPR, : 261

RECHRDS WRITTLH 1400 Iibhe REGISTLN 29 LR

MULTIPLICATIONS 18376 FRMCTS REG, k3 78N

SYMROLS I=Is Zy Ko 'K

INDICES BU=Zs HU=Zs A=y =7 C=1y L=y VA=7, Ll=7, L2=7» L2=1,
Le=Zy LT={, Lb=ly L7=0s LN=1, L2221, L10=2s tN=7, SI=7.
AN=Zs DBB=2r CC=Tp AAL=7, AAND=ls ANB=Zs Al=7, 82=74 A2=Z,
A=y Bl=7s N2=0, =7 B4=7, J, AQl=7, ANP=7, RR3=7,

VECTORS OLy Q25 Q25 Q4,

FUHCTIONS Dy LEPF=Lly (=1, GL, GhWi=Xy H0=C, G7y NG=Cs UWGy ND=l), DA,

UTy 1DS=ts U¥s Ubs L' DE=H, SHLs 0, GULs Oy ©0p Pl M2,

EXPR =0 =0, LAGs Miy M2y V3, Vay VEs Vo V7 Vi Vi3y Vi, V171,
V12p V13 Yide VIV ML, VL7, NI, M1, V2Ge Y21, U272,
V2, Yoy T
Vi 2y O 4 AR SE N B Y

RUNMHING TIUC (SEC) UL 2T HEER  MAY [orlin

TERMS I (UTPUT G4

GEMERATED TLRMS 0TS TUPUT SPACL BN MOt

EOUAL TERNS ARTIN HUTEUT SPACE 400 7126
4770 e UE SNeR, 2 20

CANCELLATIONS

CENTRO DI CALCOLO DELL’ UNIVERSITA DI TRIESTE




RECARDS WRITTEM
MULTIPLICATIONS

rs

[

1417 ID LEGISTER N
18370 FUNCT. REG. 31 750

Ji)

IR

Z Vin=LAG

TS ADISUP POILL+ L2 F)HPO(L34, LARI*PO(LE+, LARIADD (L 74, 1 0y
D(Ll,AQ)*D(LC;P#)*D(LJ,AB)#D(L4,n3)*n(Lﬁpﬁl)*n(Lﬁ,nl)*
DOL7,A2)#D(LEL R )=02(L2)*Q2(L1G)

ID,ADIS0sPLIL L+ L2+ L34)*PLLA+S LS+, LO+)*PO (L T4, A4 )nnn
D(LLsAGY=D(LSs BA Qe (L3 )VED(L4sA3) (L5283 %03 (LK) *
DOLPs ALY RD(LEBL)Y N (LO A2 ) AN (L10,02)

HPRINT VM1t

AL, 100 -

(L1004 -

1
!
!
i
{
§
: *NEXT
|
i SYMBODLS 1=1s 25 Ks Kl
:
3 INDICES =2, NU=Z, A=Zs B=Zy C=2, L=7, WA=Is L1l=1y L2=7, L3=7,
¥ La=Z, L=, Le=Z, L7=Z, L8=Is 1LO=7y L10=7y PO=7, c1a7,
i Ab=7y BB=2s CC=2s AAl=Z: AAD2=7, AA3=Z, Al=7s A227, A3=7,
: A4=Zs D1l=2y B2=Zs D3=1s B4=Zs Js BBl=1, AB2=IZ, RR3=7,
VECTORS 01s 02, Q35 N
{ FUNCTIONS Us EPF=l, G=I, Gis GF=I, GG=C» GT7s 'NG=Cy UAGs DD=11, na,
 § LTy DS=Us DX, DK, DPy D=L, GHLs, GMy 6L, 6GYUy Pn, p1, oo,
3 . . .
H EXPR =0, =0y LAGs Y1, Vs V3, Va4, Vi, V6o V75 V&8s V9, vio, Viy,
i V12, V13, V14, V1iBs Vihs Y17, VL0, VI, V20, V231, v22,
b W23, 24, VERT4,
B RUMHING TIONE (SEC) 638,52 MSED  MAXIMIN
4 TERNS 1M OUTPUT 1890 .
! GEMERATLD TLKMS 3675 INPUT SPACE 333 2000
3 EQUAL TERNMS 1550 NYTPUT SPACE 4737 4760
: CAHCELLATIUDHS 220 Hite UF EXPR, 30 260
3 RECORDS WRITTEN 1444 IDe LEGISTER 30 £an
H MILTIPLICATIONS 14370 FUNCT, REG. a1 750
i
)
{ SYMBOLS I=1, Z, Ks KK
g INDICES P=Z, HU=Zy A=Z7, b=y (=2, [=2, RA=7, Ll=1s L2=7, L2=7,
i La=Z, LS=Z, Lé=L, L7=L, L0=Z, LY=Z, L10=2, P0=7, $1=7,
; Ah=Zs Bl=7, CC=Zy AAL=Zs AN '37, AAR=Z, Al=Z, APayz, A3=7,
g A=y Bl=Z, 02=I, U3=Is B4=Z, J, BBl=2s BR2=7) Rp3=7,
! VECTORS 01, 02, Q3 Q4.
3
t
N FUMCTIUNS Dy CPF=1, G=1, GI, GH=I, G4=Cy G7s UG=C, URG, Np=ly, DA,
{ DT, DS=Us DX DK, DPs DF=0, GHLs GHy GUl, Gl 20, Pls ®2,
g EXPR, =0y =0y, LAG, Y1 V2s V3s V4, VS5, Vo, Y7, Vi, Vo, Ving Y1l
! V12p V13s VL4 V1Gp Vies V17, VIO, VIO, V20, V21, y22,
3] V23, Y24y YERT4 .
G RUMMING TIHL (56€) Ha0 05 USED  HAXTMIY
‘ TERHS IN OUTPUT 840
! GENERATED TCLRHS 2676 THPUT SPACE 433 2000
- EQUAL TERNMS 23506 UUTPUT SPACE 4690 71246
i CAMCELLATIONS 479 Re UF EXPR, 30 260
R RECORDS WRITTEN 14Eh Ihe DEGISTHP 20 500
_é MULTIPLICATIONS 10370 FUNCT. LG, a1 750
3
-d HoR
anssed o
o2,
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R

/2.

Z V19=LAG

L < LU ADISULPOILI+sL2H)%POCL3+, L4+ ) #POLLEF LOFIRP I (| 74,00+, 0,
DOLL,AZ) D (L2 B2 1D Do ATIXD (L4 B3 IEDN (LS A0 2 (LA, N4 )%
DOL72A2)=D(LEsBLIHALILD)X0L(LI) ]
L3 JDPADZISUs PLAL LA s L 2HFo L2 ) 4P (LA+ LG+ LA+)RDO(L 74, LA+) +PD (| 2y
DILIp AL, BEIHO2UL e (L4s ABIEDILEsRII (1 4) %
NL72A4) %D (L0, REIAD(LOSATY 2D (L 10, 61)
HPRINT Yy19
EHEXT
SYHROLS I=ls 7, Ks UK.
INDICES =2y M=7, A=2, P=2s C=7s L=2, ¥Aa=7, Ll27s L2=1, L3=7,
L4=22, Lb=Z, Lo=2, L7=1s LU=2, Luo=7, L10=7, FO=7, 37=7,
ANET, BR=Zs CCeZ, AAL=Zr AAZ=7, AAD=ly AL=Zs A?=2, A3=7,
Ne=I, D1=7, pp=z, p3=2s H&=7s J, BBL=7, AN2=Z, RA2=7,
VECTURS 9y a2, 03s a4,
FUNCTLUNS Ls EPE=I, G=r, GI, GP=l, GG=Cs 67, UG=Cs 1MG, Dh=y, py,
DTy DS=U, DX, UK, UPs DEsUy GlL, GMs GlHLs GU's PO, p1, a2,
EXPR, =09 =0, LAGy V1, Y2, V3, Va4, VS, Vs Y7y Vi, Vg, VI, M1t
V1ls V13, Y14, V16, V10s MI7, V1L, V1Y, V20, V21, vpo,
V23, 24, VIRTa,
RUMHING TINL (S£C) 660,90 MSED HAXTMIm
TERMS It QUTPUT 18U G
GEMEPATED TLRMS 2076 INPUT SPACE 33 2001
EQUAL TERNS TGty (UTPUT 3PACE 4737 4740
CAMCELLATIOUS 22U HRe UF EXPRa 40 260
RECORDS WRITTEN 1401 N, RLGISTEP Aa S00
MULTIPLICATIONS 37 FIRICT. RLG, 31 750
SYMBULS I=1s Z, £y Ik,
INDLCES ”U=§: NU=Z, A=Z, R=Z, C=Z, L=2, KA=7s L1=7, L2=2, L3=7,
gf=«: L322, L6=2, LT7=1s L9=2, L9=1, L10=2, kY=7, $Tay,
ANN=T, BB=Zs CC=2y Ahl=2, KeZ22Ts AA2=2s Al=7, A?=7, AR=7,
Ae=Z, Bl=7y 82=2, £3=2s B4=7, Js RBL=7, BA2=7, RR3=7,
VECTURS N2 02, 035 04,
FUNCTIONS Us EPFE=1, G=I, (I, GH=I, GL=Cs 07, UG=Cs UG, Dh=n, nn,
OT» 0S=Uy 0¥, OV, LPe DF=!y 62, GHs GULs Glf, PO, Ply 02,
EXPR, S92 =0s LAGs W1, V2, V3. V4, Vi, Vs V7s V0, Vo, Vin, vy,
V12, V13, V14, V1bs V16s V17, ViR, V10, V2o, V21, wvoo,
Vi3» Y24, VLITh, h
RUMMING TIHL (Si¢) [ dse I SN MAY Y MHp
TERMS N DUTPUT B4 o
GENEFATED TLRMS 3075 NPT SPACE 137 2000
EQUAL TERNS 23560 UUTPUT SPACE 4000 7126
CANCELLATIUNS 470 Hie F EYDPR, 40 260
RECNRDS WRITTLN 1493 e LEGTRTER an St
MULTIPLICATIONS 13370 FINCT. DEG, 34 740

T

7 V2u=LAG

IDPADISOLPUILL+sL2F )RR LIS LARISPOLS 4,1 e ) wr2 (L7a, L,
DILL,AZYAED (L2 BZVED (LD, A4)#D (Lhs DA (LE A3 %0 (LApngye” COF
DULZ2ALI#HD (LU B *QLIL2)#N1(L10)

R
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L 3 ID:AUISG’PI(L:*)L?-"')L."J"“)*Pl(L4+;L5+,LO+)*PO(L?+,L\:j.;)wp“)(|_g+,l‘10+)—
DILI»AD) 2D (LLsB2)IHA2(L3)RD(L4)A4)XD(LE,BE) =04 (L) =
DOLT» A D (LG B3 )DL, ALY D (L1011
HPRINT VY2V C;
N XT U
SYMBOULS 1=Ys Zs Vo LK.
IMDICLS W=7, UU=Z, A=Z, B=IZs C=1s L=2, HA=], L1=2» LZ2=7+ 1 3=7.
Lh=Zs LU=2Z, Lo=Zs L7=1s LB=2, LO=7y L10SZy FO=7, S1=7.
Ah=Zp BUB=Zs CC=00 AALl=Ts AA2=2, AA3=2, Al=Zls A2=1, &3=7,
A=l Bl=Zs D2=2y B3=Zs B4=I, J, BR1=7, NB2=Is RR3=I,
VECTURS (is 02y Q35 Q4,
FUNCT raMs {1y EPF=I, G=2, GIs Ch=ly G0=Cy G717y UG=Cy, UAG, NN=lly, N7,
DTy, D3=ty DYs LEs DPs DF=L GHLs GHs GULs GlUs "0 Pl, np,
EXPR, =0y =05 LAGs Y1l Y25 V3 V4s V5. Ve V7, Ve VA Vius V11,
V12 V13, Y1dy Y1hs ViGe MI7s VLD, W10, V24U, Y71, Y22,
Veds M2a, VIETYh,
RUMMING TIND (5L0) TULLh HSED PAY IS
TEPMS [N puUTPUT lg90
GEMERATLD TLEMS 3678 IMPUT SPACE 332 2090
EQUAL TERNMS Lo5a QUTPUT SPACE 4737 hT7450
CAMCELLATIOLS 220 HPe IR £XPR, 41 260
RECURDS WRITTEN L8520 he BEGISTER 40 Boyny
MULTIPLICATIONS 18370 FUNCT . RLUG, 31 750
SYMROLS I=Is Zs Ks KK,
INDICES BU=Z, Hi=Z, A=2s P=Zs =7, L=, KA=7, L1=7, L2=7s L3=27,
L4=2Z, L5=Zy L&=2, L7=Ils LB=I, LO=2, L10=7y, RN=7y 5L=7,
AA=2Z, DB=Zs CC=Zs AAL=Zs AND=Z, AR3=Z, Al=Zy, A2=21s A3=1,
Ab=Ty L1227, Ro=Zs LO=Zs B4=7, Js RRL=7, BB2=7, BR3=T,
VECTURS Ol NCs Q35 Q4.
FUMCTIOHS Ly EPF=%y G=I, (I, Gh=ls H6=Cy GTs UE=C, UNG, ND=lly DR,
BTy DS=Us DY, Dhs DPs DE=My Gl GHM, UL, 6GU, "0 Tls w2,
EXPR . =0y 20, LAG: Vly VM2s V3, Vo, VS, VO, V7 Vu, Y9, YLy Vi,
Y17, V13s V1i4y V1s V10 Y27, VIR, V1, V20, W21le V22,
V23, M4y VIET4,
RUMHING TINL (S£C) Tudh2 nsEn MAX TN
TEPMS 10 0UTPUT 540
GEMERATLD TLRMS 20T iHPUT SPACE naa 2000
EQUAL TERNS 2350 HUTPIT SPACE 4690 7121
CANCELLATIONG 479 HEe OF ENPRS 41 260
RECNRDS WRITTH! 1531 b, BLIGISTEP 309 S0
MULTIPLICATIONS 370 FIMCTe REG 21 750
How

ne

Z Vval=pan
0 ADTILUs POLL+ s L

DEL7aAY=D(LG, DL

DV QUL LAS AP0 (LE4s LAE) #P20LT0, L p g, 2e,L10*)7
DULL ABIAD (L2 POIRD(LE,ALIAD (Las B2 en (LS A% V¥ LA, nay e

YEOL(LI*NL(LLIO)

INPADIE Us PLULLHsL 24 pL24 AP (LAky L b L0 ) #PO(LTH oL AR apn g ob, Li0H)7
DILLaAI) FD (L2, U3 R03(LIVRN(Lay AR ) #D(15,R82) *N2(L6)

LT M ) 2D LE S RY
HeeInT Yol

*NEXT

YR Oy ALY RN (LI A L)
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AR [
#NEXT
SYMRAOLS I=1, Z, ¥,y ll
INDICES U=, Wl=Zs A=Zs B=2, C=ls L=LZy, KA=Zs L1=7, 12=7, L}=7,
l1=7: Lb=2, LU=, L7=2, LB=Z, L9=Zs L10=7s R0O=7, ST=1s L?/
AA=D, DBB=7s CC=7, ANl=Zr AA2=Ts AA3=Zy Al=l, A2=1, A3=1,
A=lly Bl=Z, LB2=sL, 03=Z, Be=ly Js BBL=Zy LR2=T, BR3=27,
VECTORY Oy, 02, N3, 04,
FURCTIONS Dy EPF=Lls G=1s CLy Cl=1 GL=Cs (75 "YC=Cy URG, ND=ll, DR,
DTy DS=Uy DX, LY, DPy DF=U, GMls GMs GUL, GUs PO, PLls P2,
EXPR, =0 =0, LAGs V1s M2s V3s Ve, VEy Vo V7, Ve VO, V1%, Y11,
Vi2s Y13y Yl4s YV18s VZies YITs VIR, Y10y V20, V21, Y27,
W23y W24, MIRTH,
RUMMING TIHL (S1LC) T32sF4 nsen MAY MM
TERHS 11 QUTPUT _UQU
GEMERATED TLRHE S3ATH INPUT $PACE 1 TONG
EQUAL TERNS KAL) PITPUT SPACE &737 H74r
CAMCELLATIONS 220 MNPEe 1IF UXPR, 42 260
RECIRDS WRITTEN 16740 Ihe REGISTER an "N
MULT TPLICATIONS 13370 FIMICT. REG 31 750
SYRROLS =1y Zs Ko I'Ke
INDICES 'U=Z, WU=Zy A=Z, 8=I, =7, L=1y VFA=Ty L1=Zs L2=7s 1327,
L4=2, L5= Lo=Zs L7=Zr LA=Ly LU=y L10=2y RO=7, $1=7,
AN=Zy BR=Zs (C=2s AAL=Zs AAD=T» AAR27, Al=Z, A227, Al3=1,
A=, B1= h2=Z, B3I=7s B4=Zs J» BBL=7, BR2=7, aR2=7,
VECTORS N1, 02, 03, U4,
FUNCTIONS Dy EPF=Ly G=1, Gy GH=X, Gu=Cy GV MNO=Cs "UGy HD=ll, DY,
0T s DS=U, DY, DRs DI'y DF=Us Gl GHe GULs, Gily POy pl, ©2,
EXPH, =0y =0y LAGs V1, Y2y V3, V4. Vis V6 VT Vs VI V10, V1Y,
V12s V13, V34, V15, Viee MiTs VL0, VY10, Y20, Y21, V22,
Viedy Yilas VERT4,
RUNMMING TIHNE (35£0) 730,01 Usen MANXT MY
TERMS It QUTPUT 349
GEMERATLD TUFPHS S0O7H IMPUT SPACE %7 2000
EQUAL TERMS 23546 UUTPUT SPACE HEQ O 7124
CAMCELLATIUNS 479 Hite OF UXPR, 42 260
RECORDS WRITTEN 1060 I, BiGIsSTLR an gnn
MULTIPLICATIONS 18370 FEICT. REG, 21 750
(A
2 V22=Lac
L2 e ADITU POLLLH*, LOH) PO L3+ LAR)HPO(L O+ LA+ IED2 (LT745 L0, L4410+ =
DL A4 DLy A )DL AR Y AN (LA B2 1D (LY o A1) D (LA 2 )
DELT AT PED (LU RL)ROT(L ) QL (LLC)
L3 IDsADNISUSPLILI+sL 24 L3+ )XPL(L A+ L O+ LO+ )40 (LT L) FI0 (124, 1N4) =

DOLT i) =D (LEs 8414 (L3)Y "D (L4 s2 )RR (LG, R2YFP 2L Y

DOLT 23 =0 (LR, BN (LU, ALY D (L 10,0L)
HPRINT vo2
UL XT

SYHROLS i=1, 75 Yo VK.
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INDICES =12,
La=2Z,
AN=Ly
Aa=2,
VECTURS Ni, N
FUNCTIONS s CP
LTs D
EXPR, =Qsr =
Y12,
(AT
RUMHING TINE (30 C)
TEPMS LM nUTPOT
GUMLRATLD TLRMS
Eotial. TERNS
CANCELLATIUNS
RECDRDS URITTEN
BULTIPLICATIUNS
SYMRGLS i=1,
INDICES M=Z,
Le=Z,
NA=Z,
MNa=T,
VECTORS 01, N0
FUHCT IONHS Lty CP
LTs D
EXPR, =0y =
V1ids
V23,
RUMNING TIHL (SLC)

TEPMS 1Y LUTPUT
GEMERATLD TLRMS
EQUAL TERMNS
CAMCELLATIONS
RECHRNS WRITTEN
MULTIPLICATIONS

SYHBULS i=1s

INDICES Mr=I,
Lée=Ty
AA=T»
Lh=Ty

M=Zs A=Zs B=Z, C=1s L=2Z, KA=Z, Li=Z, L2
Lh=2Zs LO=Zs L7=ls L8=I, L=y L1lu=1s RO=
Bh=Zs (C=75 AAL=Zs AND=Zs AA3=7, AlsZ, A
UGl=2s B32=Is N3=7s B4=2s Js BBLl=Z, DRC=Z,
2 Q3s 04,
F=ly G=ls Liy Gh=ls G6=Cy 6Ty NC=C, 1ING,
3=ty D¥e MW DPs DF=t, Gilly Oy GULy Gl
O LAGs V1, NIy V3, V4, V5, VhHy V75 Vs V
V1%, Vids V1%s V106e VYLT» V18, V19, V20, VY
Va4 VERT4,
Thleg tth nsee
1096
207E neuT sSeack any
Lhhy HUTPUT SPACE W37
] Hite UF £XPR. 43
1000 e BEGISTLR a0
1eaTH FINCTe BLG 31
Zy Ky Vi,
HU=Z, A=Zy UB=2, C=2s L=1, VA=Z, L1=7, L2
LS=2, Lt=2s LT=7, LB=Z, L9927, L10=7, Pl=
BB=2s CC=2s AAL=Zs AN2=Ts AAD=Z, Al=7, A
Bl=2y R2=Zy 1X2=7s B4=1, Js BRAI=2, PB2=7,
Sy Q3 Qf,
F=l, G=1, Gl GF=Xs GOH=Cs C7y NOC=C, 118G,
S=Us DXe DV DPsr DFE=ls Gills G GUL, G,
Uy LAGy MLy My V3s Vas Vis Vés VT Vi, V
V13s Y14, V16, YVl0s YL7a VIR, V19, V20, V
V24, VENT4.
THHGOT Hsen
S6H0
35676 THPUT SPACE 113
L350 DUTPIIT SPACE G610
479 Hee UT ENPR, 43
1607 e FEGISTER kL
18370 FIMCT, PEG, 31
t»

7 V2a=LAY

IDp ADIENs POCLIAALZH)HPUIL b LA+ )EDO (LYo L A+ )P 2LL T4, L 04,124, 104 =

nn=ti, N,
"0y Ply PP

Dy

21

1y,
V22,

A Y. I MU

a0ns
0740
260
fn
780
=Ty 13=7,
Ls SI=1
2=y A2=7,
nny=7,
NN=t1, Hio,
0. Pl, P2,
Ty V10s Vit
21 V22,

MAX T MIN

2000
7126
260
500
750

M1t

Js

DELLs ADIRD LD, 034D LL A4 ) AN (LA D NHN (LG9 A2 )N (LA, D)0

DOL7pA) (LR L)

IDsADTIUSPIILL+s L2+ LD+ ) XPL(LA+ L5, LO+)IPO(L T4, LR&)*¥PO([ 4, [N4)=

HULELI)*OLOLLG)

DOLL, A3 DL BSI =03 (L3I D (LA A4IEN(LE R4 tQ4 (LA

DELT A2 =D (LG, 00)

LD, ALYED(LLO,0])

HPRINT w3
®HEXT
2y Ks K,
HWii=Z, A=Zs B=2Z, C=ls L=7, FA=7s Ll=7y L2
Lbh=2s Lo=Zy L7=L, LB=Z,s LO=Zy L1lCG=2. RQ=
Gh=ls CC=27s AAL=2, AAl=7, AAN3=Ts £1=7s A
3e=Iy U8=ls Ba=ls s BBL=7s B3R2=7,

Wl=Z»

=7y L2A=7,
Te =T=7,
227+ AR=1,
AR3=7,
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PR SO O S D T L I f )
VECTORS ai, a2, 03s Q4.
FUMCTIONS D, CPF=1, 6=Is GI, GF=1s GosCs GTy UG=Cs 1MyGs D=, DB,

AT, DS=ils D¥s DKy DDy DE=lls GMLs Gty GULs GUr PO» F1, 92, in%g

VB, Vos V7s VBs V9 Vi0s V11,

EXPR =0, =0, LAGs Y1, V2, V3s Vi Vi, V20, V21, V22,

Vi2, V13, Viés V16, Yios Y1Ts V18,
Vad, las VLET4,.
Useh MANT MY

RUMIING TINC (SEe) 795417

TERMS INt QUTPUT 1896 4 2090

GEMERATLD TLRNS 3675 THPUT SPACE 237 PRy

EQUAL TEPNS 1550 NUTPUT SPACE 4737 S

CANCELLATIDNS 22v e UE EXPR. N I

RECORDS WRITTCH 1634 In, REGISTLR f e

MULT IPLICATIONS 16376 FUNCTe RCGs At 750

SYMBULS I=1, Z, Ks LK

INDICES Mi=Z, NUsZs A=Z, W=, C=2» L=y Ka=7s L1=7y LZ2Er L3=7-
Lb=Z, L5=Zs LO3Z, L7=0, L9=Zs L9=Z, L1u=Dy kJ-5:751=§~
Ah=7s BB=Zs CC=Zs AAL=Zs AA2=Is AM3=Zy AL=Zs AZ=ls A%=7,

Aa=Z, D1=Z, B2=7s U3=Z, B4=Z, Jy BRl=7s UB2=7e BR3=T,

VECTURS N1y, Q2 Q3» R4,

Tt D, EPE=I, G=Ts GIs GB=l, GOG=Cs G7s 1G=Cs UBG, D=1, Na,
FUNCTIONS 0, EPF=I, G=I, GI, GB=I, GO=Cs “’é”;‘cUl, Glly 905 P1, "2,

DTs DS=Us DY, DK D'y DE=U, GN,

EXPR. =0, =0, LAGs V1, V2, V3s Vés Vi Vo V7s !9: 30: V%ﬁ; Vi1,
V12, V13, V1l4s V1Ss Vit, VITs Vi, V10, V2Us Y21, V22,
Y23, V24, VERT4.

RUNNIHG TINC (S0C) 707062 HSEN  MAXIMUY
TERMS I QUTPUT 340 3 o
GEMERATED ToLRNS 3OS IMPUT SPACE 333 2000
EQUAL TERMS 23506 UTPUT SPACE 4490 7126
CAMCELLATIONS 479 e UFE EXPR. b4 269
RECNRDS MRITTE} 1665 In, BEGISTLR e NN
MULTIPLICATIONS 13370 FUNCT. PLG 31 750
iR
Z V24=LAG
L2 TR ADISUs PO LI+ s L2+ ) *POILI+,LA+) PO L+ LOFI*D2 (174, P4, 94,1 0+) =

DCLLsA2IXD (LI, BN (LI AB)HD (Lo BIIFDILISA2IRD (LA, 12 ) *
DULTSALIXD(LL,RI)HQL(L2)*QL(LL0)
L3 IDJADISU)PI(Ll*lLa+rL3*)*PI(L4+IL5+9L6+)*QU(L?4JL“‘)*“”(LQ+,L1ﬂ+):
DILLs A )DL, RG) 04 (L3)TD(L4, AIIRNILE,B3)%03(1Lh) *
DELT» AZ) DL, D2)2D(LC, ALY XD (L1G, L)
NPRINT V24

*NEXT
SYMBOLS I=1s 2 Ks» VK,
INDICES 1W=Zy, WU=Ls A=7y B=Zs C=Z, L=Zy VA=2, Ll=Zs L3227 L3=7,
La=Z, Lb=Z, LO=0s L7227, Li=Zs L9=Zy L1U=Zs RO=7, 51=Z,
A=T, BB=Zs CC=7s AALl=Zy AA2=2s AAR=Zs Al=ly A227s p3=27,
Ae=Z, BLl=7, D2=2, B2=Zs RB4=7, J, NBLl=2, BR2=7, RR2=7,
VECTORE Ol, A2, 23, 04,

FUNCTIUIS Dy CPE=Ly, G=ly GIs, G%=L, Gn=Cy GT7s 1NG=Cs URG, BD=Y, pr,

i,
{ £
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DTs> DS=Us DXy DFs DPy DE=Wy GHl, 6Mp, GUL, GUs 20, PLl, P2,
EXPP.o =0y =0, LAGs Vis V2s V3, Vay V5, Voo VY7 Vi, V9, V10, Vil
'12s V13, V316, V1L, V1Gs V17, VY18, V19, Y20, V21, V22,
Y23, W24, MERT4,
RUMNMIMG TI{L (30C) #2020 usen MAXTMUM k?{;7
TERMS IN DUTPUT 18a9h
GEMERATED TLRMSE 2075 THPUT SpPech 332 2000
EQUAL TERHS Lhhy (UTHPUT SPACE 4727 4740
CAMCELLATIONS 220 HPe JF EXPR, 5 260
RLCORDS WRITTEN 1672 I, BEGISTER iQ 59
MULTIPLICATIONS 123706 FUMCTe PEG, 31 750
SYMBULS I=1s Zs Ks FlKoe
INDICES Wi=Zys 1W=Zy A=Zy D=7y C=7s L=7y VA=Ls L1=1, L2=Ls 13=7,
Lé=Z, LE=7s LO=Ly L7=0s LO=Zp L9=Zs L10=7, F0=Z, SI=7.
hA=Zs BB=7s CC=Zs AAL=Zs AAO=Ts AAR=LS =ls A2=7, A2=7,
Ae=Ls DBLl= B2=7y B2=2, Bé=ly Jy BRLI=7, DB2=7, ANR3=Z,
VECTORS Ly Qs O35 04,
FUMCT ZONS Uy EPF=I, 6=], GI, GU=1s G6=Cy 67y HCG=Cy NG, D=1y, DI,
DTy DS=ly DYy DFy DP» DE=U, GHLs GHy GUIL, Gy PO, Pl, 22,
EXPR, =0s =0, LAGs V1s Y2» V3s Vas V5 Vs VT7s Vi, Ya, V1D, V1Y,
Vi2s V13, V14 V1Hs VIL0s V17, V18, Y19, V20, V21, V22,
V23, Y24, ULERT4.
RUMNING TIHE (SLC) L2, 70 HseEn MAY. T MY
TERMS (W OuUTPUT 340
GEMEPATLED TLOME D674 BPUT IPACE 333 annn
EQUAL TLORHS 2350 DUTPUT SPACE HH010 7126
CaNCTLLATLIUNS f70 e UF EXPR, 45 260
RECNRDS ”PITTFH 1063 inte FLGIS T‘” e B0
MULTIPLICATION LERTH FUMCT . PLG, 31 750
o
Z VERTL=sVLSY2 YAV LA YESN G+ 744V 04 VT0+V T L +V]I 24V 2+
WLGHVIHHVTOHMITHVIRHV IUAY 204214V 224U 40M2 4
HPRIMT YEPTa
DELETL LAGs L pMlsMNBp VbSO, VT Ml VO, Y1N, M1, M12,17,V 16,
VIG VIO VLTaVIP VLI V2Ds V2L, V27 V23,V206
#HEX
SYHROLS =1y Zs Ky KKa
INDICLS HU=Zy NU=Zs A=2y, Rels C=7, L=Zy KA=Z, L1=7, L2271, L3=7,
L4=a: Lbals Lt=Zs LT=0, LO=Z, LO=Z, L10=Z, F=7, S51=7,
=7 Bb~~: CC=Is nnl=sly AAZ2=1y AN3=T7ys Al=7,s A2=1ps A3=7,
A4=' Bl=2, 0B2=2Z, 3=, IQ—Z: Jy BD1=2y AR2=7, 2R3=7,
VECTORS Ols, Q2 Q3, 04,
FUMCTIONS Dy EPF=I, 06=1y GIy GE=1; G6=C» 6Ty UG=Cs HRG, hD=l), N0,
DT, D3=l, DY, DYs DPy DEF=tly GHIp GMe GULs GYWy PO, PLl, P2,
EXPR. =0p =00 LAGy Vi Vs V2 Ve, VG, Vi, V7, M8, YO, Y10, Vi,
H12, Vi3, Ylas V1He V1Ge Y174 VML, M1, Y20, V21, V22
Y23, V24, VINTH,
PUNMING TIND (5{C) HOO LG s MA XTI MM
TERHS TH aUTPUT wpan
$?%@§
% O
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KUNNLHG Tibe (ool) Boelio . U MAXIMUA

TERMS IH DUTPUT 7292
GENERATED TLPMS H102 INPUT SPACE 205 2000
EQUAL TERNS 804 UTPUT SPACE 4737 4747
CAHNCELLATIONS 1o HP 1JF EXPR, 44 267
PECORDS YRITTEN 1765 IDe REGISTER 1 Eoa
MULTIPLICATIONS 26580 FUNCT. PLUG, 20 750
PUMNING TIHC (SEC) L0, 29 HSED MAXIMIIM
TERMS I QUTPUT 1h284
GENERATED TLRNMS L6304 IHPUT SPACC ’2qt 2000
EQUAL TeRrNS ibie UUTPUT SPACE H737 4740
CAMCELLATIOHS 10 lRe UF EXPRe “h 260
RECORDS WRITTEN lgoq i0e REGISTER 1 500
MULTIPLICATIUNS 40172 FUMCT,. REG, 20 750
RUNMING TINL (ZEC) Q29,43 HSED HAYIMUA
TERMS It QUTPUT LO4U60
GEMERATED TERMS 20100 INPUT SPACE 295 2000
EquaL TCRHS 1084 . UuTPUT SPACE 4737 4740
CANCELLATIONS 16 e OF EXPR, 44 240y
RECORDS WRITTEN AL ile PEGISTER 1 500
HWULTIPLICATIONS 00504 FUNCT. REGs 20 50
SYMBULS I=1, Z, Ks I'¥.

B=ly C=Zs L=Zs KA=I, L1=2, L2=Z, L3=7,

INDICES HU=Z, Hil=2Z, A
i La=Zy LS3Zy L
AA=Zs BB=Z, CC

he=1p Bl=25 §

»

Zs L7=Ly L9=Z, LO=Zy L20=Z, PU=7,s SI=1Z,
Zs AAl=Zs AAR=Zy AA3=Zs Al=Z, A2=7, A3=7,
Zs 3=0s B4=2s Jy BN1=7, BB2=27, RB3=2,

VECTORS 0l, Q2» Q3, Q4.

FUMCTZICHS Dy EPF=I, G=I, GL, GH=X, Gb2Cy 675 UG=Cs ARG, DD=lfy DR,
DT, DS=Us DY, DKs DP» DE=Ys GMLls, GMy GULls GUy 20, D1, pp2,

EXPR. =0s =0, LAGs V1, V2, V3, Vb4, V5, Vos V7s V8, VO, V10, VL1,
V12, V13, V14, Vihs V10, VL7, VY18, V19, V20, V21, V22,
Y23y Y24y VERT4

RUHNIMG TIHE (Ci€) 1024419 USED MAX TN
TEPMS 1Y QUTPLT iTi0L
GENERATED TERMS 2016V IHPUT SPACE 205 2000
EQUAL TURME 2720 DUTPUT SPACE Ti2e 7125
CAMCELLATIONS 40 HRe OF LXPR 44 260
RECORDS URITTEN 2104 e REGISTER 1 500
MULTIPLICATIONS 60504 FUNCT, REG 20 750
RUNNING TINT (SLC) LO00S,31 Usen HAY. 1MUM
TERMS ItI QuUTPUT 5023
GEMERATED TERMS 20160 IN™UT S2ACE 295 2000
EQUAL TiPMS ) 4667 OUTPUT SPACE Tl26 7128
CAMCELLATIONS 80 HPRe DF EXPR. 44 2A0
RECORDS WRITTENH 240% IDs REGISTER 1 500
MULTIPLICATIONS 0504 FUMCT. RLG, 20 750
RUNNING TINE (SEC) 1i64.02 usen MAXT MUY
TERMS IH QUTPUT 146101
GEMERATED TLRME 21100 INPUT SPACE 295 2000
7124 7126

EQUAL TrRNS

59073 OQUTPUT SPACE
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CANMCELLATIONS
RECORDS WRITTECH
BULTIPLICATIUNS

906 MR, UF EXPRe

2572 IDe REGISTLR
DRS04 FUNCT e RLEGe

RUMNING TINHL (3EC) 1210.097

TERMS IN OUTPUT 13263

GEMERATED TLEHE 2Uiou IHPUT SPACK
EQUAL TERNHS 6801 QUTPUT SPACE
CAMCELLATIONS 96 HY. 07 CXPR,
RECORDS WRITTEN 2710 1De REGISTLR
MULTIPLICATLIONS OULLY FUHCT o REGS

RUMNING TIND (SEC)

sy oy
125723

TERMS IN OUTPUT 11698

GEMERATLD TLRHMS 20260 IHPUT SPACE
EQUAL TEPNS 03406 QUTPUT SPACE
CAMNCELLATIUNS 116 Hre OF EXPR.
RECORDS WRITTEN 203 Ibhe DEGISTER
MULTIPLICATIUMS 00504 FIMCT e REGS
RUNNIMG TIHCL (SCC) 1288.91

TERMS IN OUTPUT L0304

GENERATED TLRMS 2901060 INPUT SPACE
EQUAL TERHE RIS QUTPUT SPACE
CANCELLATIMS lz2e HPRe OF LXPPR.
RECURDS WRITTEHN 2912 IDbs REGISTER
MULTIPLICATIUNS 60504 FUNCT« RLG,
RUMNING TINE (SCC) 1310.89

TERHS IN OUTPUT 8902

GEMERATED TERPS 20160 INPUT SPACK
EQUAL TERMS 11114 UUTPUT SPACE
CAMCELLATIUONS la4 Nile OF EXPRa
RECORDS WRITTEN 2059 1De PEGISTER
MULTIPLICATIONS 6uSL4 FIMICTe BEGS

RUMHING TIHL (SEC) 1322.13

TERMS IN QUTPUT 7770

GEMERATED TERNS PAVRRGTY INPUT SPACE

EQUAL TERUS 12240 QUTPUT SPACE
CAHCELLATIOLS l44 I'e LF EXPR
RECORDS WRITTEH 2977 I, LEGISTIR
MULTIPLICATIONS U504 FINCTe PLG.

RUMNNING TINE (SEC) L3235 e04

TERMS IN OUTPUT 770

GENERATED TERNS . 20160 IHoUT SPACE

EqQual TCERMS 12245 BUTPUT SPACE
CANCELLATIONG las HRe UF EXPR,
RECORDS WRITTEN SOV Ibe REGISTER
MULTIPLICATIONS G504 FUMET, RLG,

N R

I VERT4=VERTS

LA 2%

—r

DELETE

ID Q1 (NMU+)==02 (N =03 (1Y) =04 (N1))
IDs 2, DUTPR, QL (NUL) ==Q2 (MU =03 (M) =Q 6 (M)
YERTa
HPRINT VEKT4

44

1
20

usen
208
7121
A

1

o0

USED

205
7127
L4

1

20

20%
7127
44

20

HSED

ane
7127
&b

1

20

usen

nar
7123
44

i

20

USED

295
oL17
A
1

20

260
500
750

AN IMUM

2000
124
260
500
750

MAY IMIIN

2000
71264
260N
500
750

MAXT MM

2000
71286
260
SO0
TEN

MAY I MUY

2000
7124
2hHe
50n
750

HAX Ittt

2000
7126
261
S0
750

MAYIMIN

2000
T12A
260
LH R
759

Ao T .
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o BEGIM 202772 SECONDS
URITL conao 320
' *END

SYMBOLS I=Iy Zs Ks K«

INDICES NU=Zy, NWW=Z, A=Zs bB=Zs C=Ls L=Zs KA=Z, Li=Zy L2=Zs L3=7y
Lé=Zs L5=Z, LO=Zs L7=Zy L8s7y LA=L,s L1U=Zs 1(1=7y ST=7»
AA=Zy BB=Z, CC=Z, AAl=l, ApL=1s AAD=Ts Al=7, A2=7s A3=T7,
A4=2y Bl=Z, 32=2, B3=Ir P4=2s Jy DRL=T, DRN2=7, RR3=7,

VECTORS Oly 025 Q35 L4

FUNCTIONS Dy EPF=I, G=Is GYs, GRely, Gh=C, CGTy DE=Cy 1IBG, ON=11, N0,
DTy DS=Us DXs DIy DP» DE=D, GHL, Gy GUL, GUy 20, DLy P2,

EXPR, =0y =0y aly =Us =0y mU, =0y =0, =0 =y =De =0 =0, =0,
20y =0s =05 =0y =0y =0y =0, =0y =0,y =0, =0, =0, =0, =0,
VERT 4,

RUHNING TINC (5€£C) o O8 Hsen MAX It

TERMS IM QUTPYUT 0

GEMERATED TELRMS u INPUT SPACE in2 2000

EQUAL TERHS 0 UUTPUT SPACE 0 4740

CAMCLLLATIONS (i (e UF EXPPR, 17 260

RECURDS WRITTEN 3721 Ibe RLGISTCR 1 00

MULTIPLICATIONS 0 FINCTs RLGo 0 750

END OF FUH« Ting 201030 LECONDE
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The study of the gravitational Siavnov-Ward identities shows that the total graviton propagaior is
trznsverse in the Landav gauge (c=0;. Ax ofi-shell, explicit computation of the one-loop grzviton
contribution 1o the graviton self-ensrgy confirms this result for order .

In the last ten years the covariant approach 1o guantum
gravity, flat-spacetime expansion, has besn appiisd several
tumes in an attempt 10 understané the structure of the
counterterms required for the graviton loops.~* Essen-
tially, thess calcuiations demonstrers the possibiiities for
regularizing the lowest-order contributions for the two-
point graviton Gresn's function—a single graviton and
fictitions loops—by employing the method of dimensional
regularization. But also 2 conclusion was forwarded ac-
cording to which the counterterms required to cancsl the
one-loop infinitiss in pure gravity cannot be made from
the generally covariant objects V' —gR?, V=g R, R™,
and V'—g R gu5R *# working with the flat-spacstime ex-
pansion method, in the .presence of Loremz-covariant
gauge-breaking expressions, where general covariance is
the gravitational analog of gauge invariance !~ The
reason for these results is the dependence of the one-loop
radiative corrections to the graviton Gresn's fimeton on
_the gauge parameter a, and the impossibility of choosing
a such that a transverse Green’s function occurs.

Unfortunately the conclusion quoted above relies on a
misunderstanding of the Slavnov-Ward identitias and is in
striking -contradiction with the results obtained for pure
gravity in the background-field formalism'®!? in which
case gauge-invariant counterterms can be realized.

In the absence of a convincing physical argument to ex-
plain such disagresment it is worth investigatdng the sub-
ject further. In principle, the general covarizance of the
Einstein  graviatonal Lagrangian suggssts gauge-
invariant counterterms. It is shown below that a con-
sistent trezmment of the problem confirms this expecta-
tion.

The starting point of this article is a generai description
of an off-shell calenlation of the divergent on=-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 field, referred to
as {1] and {2]. These results will serve to check the con-
clusion extracted from the gravitational Slavnov-Ward
identities. A brief explanation of the notation used fol-
lows:

30

_ng&ehg-pv g“ﬂx;pg}.v:a (1)

is Goldberg's version of the Einstein Lagrangian extended
to n dimensions,"'® where g#* and §,, are defined by
Er=(—g) ", g,,=(~g)"%,,. Here, g, is the
metric tensor, g =detg,,, and g#'g,; =8&. In the system
of units i=c=1, the relation between the gravitational
q’aupling constant x and the Newton constant G is
x*=165G. The graviton field, here called ¢,,,, is defined
by

(1] g*=8"+rg*” 2
and

{1} L= ——;;(Bpépv)’ (3)
is the gauge-breaking term. -

Alternatively, it is possible in a different parametriza-
tion to set

(2] 3’=—)§z—\/-' ZR (4)

to define the graviton field &, by
{2] guv=8u,+xhy, , (3)

and to choose a deDonder-type gauge-breaking term, i.e.,
. i .
{23 _?’B——'——-—Z‘;(a,,h,,v—%ashpp)z . (6)

The classical gravitadonal Lagrangian written 2s in Eq.
(1) differs from the more familiar Einstein-Hilbert form,
Eq. (4), by a surface term, and the only purposs of com-
puting the graviton contribution to the graviton self-
energy using both expressions is to control the accuracy of
the resuits.

The determination of the graviton propagater
Ajyg 1glp) in 2 momentum space of n dimensions, n = 2w,

2097 ©1984 The Americen Physical Society
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- is considerably simplified by use of the relation’’

Am.l'ﬁ(P)A—lL'E,N(P)=.” llﬂ.pﬂ . (7)
The unit matrix is given by '

1 . (1+2a)
ll} Awg;g(p): ——2[5u'553+8w51'3—2(l+Q)5156xg]-r_Tp_z)z—(swpkopﬂr-{-s;;gplpﬁ) -

(42
2p?)?

{2] Axgaplp)=—= Srdr ]

1
{Bu'85ﬁ'+ 81361'5—- o1

factors of ¢ and 27 are neglected in this work.

' The factor A~

(1+
z< z)2

lx-g‘,x,(p), in Eq. (7), represents the part
of Einstein’s Lagrangian quadratic in the graviton field,
plus a gauge-breaking term, ¢, after 2ppropriate sym-
metrization of indices. Following this procegure the bare
graviton propagators are obtained in both cases; for gen-
eral a, -

)
(5MPB.DE"8SB'PLPL +&gPrPs+SrDapg) . (9)

(BMPBPB"LSBSPAPX +8gP1ps+oiipg) s (10)

For a=— % the simplest form of the bare graviton propagator is recovered:

!1] Ak’a'pg(}?)= 57(5;@'555+5w5};5—5155);5) ’

1
2} Apgaglpl=—=
{2} Augaglp 27

A simple pole 1/(n—2) is always present in the Feyn-
man rules for the gravitational field, indicating that the
Einstein-Hilbert Lagrangian is meaningless in two dimen-
sions, @=1, reducing to a total divergence."!” The ap-
pearance of the pole in the free graviton propagator or in
the graviton vertices depends on the choice of g, or §#7
respectively, for the graviton field definition.

The derivation of the three-graviton vertex function
and the Feynman rules for the fictitious particles follows
immediately. Then one is faced with the task of multiply-
ing appropriately propagators and vertices, with subse-
quent evaluation of the corresponding integrals in order to
obtain the divergent one-loop graviton contribution to the
graviton self-energy.

Once the one-particle-irreducible amputated Green's
function is obtained, referred to as II; 45 g(p), the con-
nected one can be built:

O P =40 8P g s () Axg o) (13)

where superscript ¢ stands for connected.

Proceeding further, the generalized Slavnov-Ward iden-
tities are investigated for the quantized gravitational field
by using functional techniques. From 't Hooft’s tech-
tique!*!! the results are

(1 ai<0| T(3,0,(%)3,8,0(0)) |0) = ~8,,5(x ) ,

a=0, (14)
(2 ziuoma (213, o)) | O)

— (0] T(3,h,(x)3,h 5 (y)) | 0)

+ 401 T(3, A, (x)3 4 (1)) |0)]

=-5w5(x—y),. a=0. (15)

’ 1
SiaBpg +orgdus— ——Ougduy

(11)

(12)

f
In momentum space, to order 2, these reiations read

(1} pupp T poP)=0, - C.(e)

3PPl ip)=0. (7

These identities are independent of the way in which
the Lorentz-covariant gauge-breaking terms are chosen.
For example, if Eq. (3) were replaced by an sxpression like

1

- E;(au‘?syv
for an arbitrary J,, Egs. (14) and (16} wouid stll hold.
This arbitrariness, in some sense, obscures the behavior of
the purely longitudinal part of the graviton propagator.
However, if someone is particularly interested in under-
standing the problem of transversality in quantum gravity
by following the analogy with the QED theory, in which
case the longitudinal part of the photon propagator does
not suffer radiative corrections, instezd of the method
suggested by 't Hooft, it is advisable to use the prescrip-
tion outlined by Slavnov to derive Ward identities for the
gauge theories.!*!¥ Doing so, one has

__]V)Z ,

(1) —;(OlT(gﬁP,(x)ayéFL(y))iO)

=(0| T{4poa(x,9))10), c=0, (18)

(2] .i..[ (O] T(hpe(x)3,h,0(3)) [ 0)

= 30| T(h o (x)33h 5, ()] 0)]

=(0{ T(Bypilx,y)) {0}, c=0. (19
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It is clear Jooking at the right-band side of Eqs. (18)
and (19) that the Jongitudinal and wansverse parts of the
graviton propagator are equally interacting and suffer ra-
diative corrections. Exploiting the fresdom of the gauge
independence of the S matrix it is possible to fix the
gauge parameter a in such a way that the Jongitudinat
contribution in the loop will vanish. So, multiplying the
above expressions, on both sides, by & and taking the limit
as a—0, one obtains

{1} (0] T{¢pu(x)3,8,(y)) | 0)=0, 20)

(2] O] Tt o (x13,h,2(3)) ] O)
— (0| T g (x)33h,, () | 0) =0, (21)
which in momentum space takes the form

(1) Pl polp)=0, (22)

{2} p,,H;LPa(p)—-%p,\H;_g_p,(phO . ' (23)

The Slavnov-Ward identities, presented in this way, for
both parametrizations, establish that the roral graviron
propagator is transverse and the Landau gauge is essen-
tial™ in order to eliminate the undesirable longitudinal
contribution to the graviton self-energy.

All the above relations were first derived analytically
and later verified up to second order in the coupling con-
stant by employing SCHOONSCHIP." In fact, extensive use
of this computer program for symbolic evaluation of alge-
braic expressions was required at each step of the calcula-
tion, from the derivation of the graviton Feynman rules

323
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until the explicit confirmation of the gauge invariance
through the Slavnov-Ward identities. )

In view of the complexity of the computations in quzn-
tum gravity the determination of the structure of the
counterterms, even in pure gravity, is still an object that
deserves intensive studies'®~!° and certainly will occupy
physicisis for many years to come.

The purpose of this paper was to show that consistent
with the Slavnov-Ward identities the total graviton propa-
gator is transverse in the Landau gauge, and, undoubtediy,
it is possible to define the counterterms for pure gravity
by using generally covariant objects which are essentially
built up from the products of the Riemann tensors. In the
case of the °ﬂ°'\}}‘1 these objects are V—gR?
V=gR,R*, and V=g Raus, R¥#.14V In this. regard,
it could be interesting to observe that there is no disagras-
ment batwesn the conclusions derived from the flat-
spacedime expansion and the background-field ap-
proaches, )
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