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CHAPTER VIII 

COMPUTER PROGRAMME FOR TRANSLATIONAL SHELLS 

VIII.1. Preparation of data tapes 

The sequence of symbols to be specified is presented 

in the form of a flow diagram in figure 8.1. All symbols 

enclosed in rectangular cages must be specified in the 

order they occur in following the flow diagram. 

Symbols used in  the flow diagram 

t = thickness of shell 

La = plan length of shell in a direction 

Lo  = plan length of shell in p directionx  

a = 'rise' of shell at midpoint along edge 1 

b = 'rise r  of shell at midpoint along edge 3 

The measurements a and b are made in the .11  direction 

from the shell surface to the plane containing the four 

corners of the shell (figure 8.2). 

C23 defines the type of loading on the shell (Table 

8.1). 

xAlthough the plan lengths are read in as data the 

computations are made using the arc lengths la  and lo. 
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TABLE 8.1 

C23 
	

Type of loading 

0 
	

Uniform loading in the a, p and y direc-

tions acting over the total surface area 

of the shell. Loading expressed as 

double Fourier expansions (Appendix 1) 

1 
	

Uniform patch loading in the a, p and y 

directions. Loading expressed as double 

Fourier expansions (Appendix 1) 

2 
	

Cylindrical shell - uniform patch loading 

in a fixed direction in the (13--y) plane. 

Loading expressed as double Fourier 

expansions (Appendix 1) 

3 
	

Band load in the y direction. Loading 

expressed as a Fourier expansion in the 

a direction (Appendix 9) 

Cylindrical shell - uniform loading in 

a fixed direction in the (p-y) plane act-

ing over the total surface area of the 

shell. Loading expressed as a Fourier 

expansion in the a direction (Appendix 9) 

Loading conditions represented by C23 = 3 and C23•. 4 can 
be used only if edges 3 and 4 are simply supported. 
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A, B define the nature of the loading about axes a = 1a 

ln 
and p 	respectively. 

(+1/-1/0 denotes a symmetric/antimetric/general loading 

about axis a = a or p = 2
13) 
 

Ga,Gr3,Gy  = intensity of loading on the shell in the a, p 

and y directions respectively. 

(1a 	p 
R. 1 3i  ) = coordinates of the centre of the loaded 

area (refer appendix 1 where xi  = 	Yi  = 

= dimensions of the loaded area (refer 

appendix 1 where ui  = laui, Vi  = 112Tri). 

i = 1,2,3 correspond to the loading in the a, P,  and y 

directions respectively 

and la,lp  are the arc lengths of the shell in the a and p 

directions respectively. 

P = intensity of loading when C23 = 2 or C23 = 4 

= anticlockwise angle measured from the positive direc-

tion of loading (C23 = 2 or C23 = 4) to the positive 

direction of shell axis y at the origin of coordinates 

(a,D,y) (appendix 9). 

T1 = temperature on shell surface y = -t/2 

T2 = temperature on shell surface y = +t/2 

X = coefficient of linear thermal expansion of the shell 

material. 

(When C23 > 2, T1, T2, X must be specified as zero). 
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al6, c17, c18, cog 
 define the boundary conditions 

along edges 1, 2, 3 and 4 respectively. The boundary 

conditions are defined by the code numbers given in table 

2.1. 

' 
	= anticlockwise angles measured from the plane 

of the oblique gable to the positive direction of 

shell axis y along edges 1 and 4 respectively. 

02, 03  = clockwise angles measured from the plane of the 

oblique gable to the positive direction of shell 

axis y along edges 2 and 4 respectively. 

A', B' define the nature of the loading and boundary 
1 	1a conditions about the axes p 	and a = 	 respectively. 

(+1 defines a system where the loading and boundary con-

ditions are symmetric about the axis D = P or a = 1a  

-1 defines a system where the loading is antimetric and 

the boundary conditions are symmetric about the axis 
1 	1 

p 	A or a = a  

0 defines a general system of loading and boundary con-

ditions.) 

Tc t  = number of edge beams 

A
k 

= area of a transverse section of the beam 

Ilk= second moment of area of a transverse section of 

the beam about beam axis II 

12k= second moment of area of a transverse section of the 

beam about beam axis III 
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13k= 'twisting' moment of area of a transverse section 

of the beam 

ak, bk = distances measured from the centroid of the beam 

to the junction of the shell and beam in the direc- 

tion of beam axes II and III respectively (sign 

, convention for a3, 8.4  is opposite that for al  and a2  ) 

k 	k Z3 ' Z2 = uniform loading on the beam in the direction 

of shell axes III and II respectively 

Ifr k angle between beam axis III and shell axis y defined 

in Chapter III sections 3.1 and 3.2 

k = 1, 2, 3, 4 refer to the beams along shell edges 

1, 2, 3 and 4 respectively. For details of edge 

beam properties and sign conventions refer sections 

111.3.1 and 111.3.2 

E . Young's modulus of shell material 

Eb = Young's modulus of edge beam material 

v = Poisson's ratio of shell material 

P = a1 (b1) c1K  

= a2 (b2) c2 

P'= a3  (b3) c3  

Q'. a4  (b4) c4  

xThe notation P = a1 (b1) c1 represents P taking the 

sequence of values al' a1+10l' a1+2b1"— c1-b 	c1. 
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where P, Q are the complementary solution harmonics in 

the a and p directions respectively 

and Pi , 0' are the particular solution harmonics in the 

a and i3 directions respectively. 

The values to be specified for ai  and bi  (i = 1,2,3,4) 

are dependent on B', A', A, B and are listed in table 8.2. 

TABU' 8.2 

B`=+1 • a1=1 - b1  =2 

B'=-1 a
1
=2 b1=2 

B'= 0 a1=1 b1=1 

A'=+1 a2=1 
b
2
=2 

A'=-1 a2=2 b=2 

AL, 0 a
2
=1 b2=1 

A=+1 a
3
=1 b

3
=2 

A=-1 a3=0 b
3
=2 

A= 0 a
3
=0 b

3
=1 

B=+1 a4=1 b4=2 

B=-1 a4=0 104=2 

B= 0 a4=0 b4=1 

The solution for the shell is printed over a rectan- 

gular grid. 

dl, d2, d3, d4  define the rectangular domain 

and r, s define the grid over the rectangular domain 

(figure 8.3). 

B49 is a symbol defining the next step of computation. 

The alternatives available are presented in table 8.3. 

(Note that more than one problem can be analysed in a 

single run.) 
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Figure 8.3 
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TABU', 8.3 

B49 Notation 

2 

Print the shell solution, for the 

same problem over a different 

region of the shell 

5 

Compute the same shell, under the 

same loading conditions, for a 

different number of complementary 

solution and particular solution 

harmonics 

1 Compute another problem 

6 Break output's and compute another 

problem 

9 End all computations 

Note 

(i) All symbols in the flow diagram are to be 

specified even though some symbols may not have any 

effect on the solution of a particular problem. 

HThis facility is necessary after every 50,000 instruc-

tions or every 2000 lines computer output. 
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(ii) All irrelevant data to be specified as zero. 

k (iii) Ak, Ilk, I2 '3 
must be specified as non zero 

when there is a beam along shell edge k. 

(iv) The edge beam solution (N1, S1, S2, M 1' M2, 

M
3
, U1,  U2,  U3, U) is printed at 0, 1/8, 1/4, 3/8 and 

1/2 points along the beam. 

(v) The shell solution consists of the following:- 

uy 
 6u 

ua, Up, Uyy aa  y opy  , Ma, Map, Mp, not, nap, np, qa, 

qa,  p 

(vi) Symbols used in the computer output and their 

equivalent notation in the thesis are given in table 8.4. 

(vii) All angles to be specified in degrees. 

VIII.2. Job description 

Instructions  

The total number of instructions required is the 

sum of the instructions for compilation and execution 

of the programme. 

Instructions for compilation = 14200 

The number of instructions required for the execution 

of the programme is dependent on the type and number of 

problems to be analysed in a single run. For a single 

problem the number of instructions is mainly dependent 

on the number of equations to be solved. This can be 

calculated from the information given in table 8.5. 
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TABIR  8.21 

Symbol in computer 

output 
Symbol in thesis 

A a 

B P 

C Y 

(A)  suffix a 

(B)  suffix p 

(C)  suffix y 

Q 1!/ 
311 

PSI(A) y 
aa 
611 

PSI(B) Y 
ap 

A'  ak  
B'   bk 

PSI IP k 

E' Eb 

NU V 
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TABLE 8.5 

Number of equations per complemen- 

Edge Condition tary solution harmonic specified in 

a direction parallel to the edge 

Simply supported 0 

Oblique gable 2 

Hinged 1 

Clamped 2 

Free 2 

Flexible beam 4 

In calculating the total number of equations, edge 

2 and edge 4 need not be considered when A' = +1 and _ 

B' = +1 respectively. _ 

Table 8.6 gives an estimate of the number of instruc-

tions required per problem corresponding to the number 

of equations to be solved. Figures in this table are 

based on the assumption that the shell solution is printed 

at 30 points and 10 non zero harmonics are considered 

in both the a and p directions in computing the particular 

solution. 
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TABTR 8.6 

Number of equations 

to be solved 

Number of 

instructions 

30 1000 

40 1500 

60 3000 

80 6000 

100 12000 

120 15000 

Output  

For a typical problem where the shell solution is 

printed at 30 points the number of lines of print-out 

is approximately 300. Print-out at additional points 

count at about 5 lines per point. 

Blocks 

Compilation = 134 
2 

Execution = 60 + 512 

where y = maximum number of equations to be solved in a 

single run. 

Variables  

Main = 750 

Auxiliary = 2000 + y2 
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where y = maximum number of equations to be solved in a 

single run. 
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VIII.).  Computer programme for translational shells  

The programme is written in Extended Mercury Auto-

code (EMA) (37)  for the Atlas computer at the University 

of London Institute of Computer Science. 

JOB 
DSC42FC1, GUNASEKERA G R16 RUN 15 15.3.67 
COMPUTING 135000 INSTRUCTIONS 
OUTPUT 
0 LINE PRINTER 3500 LINES 
STORE 113/135 BLOCKS 
COMPILER EMA 
MAIN >750  
AUXILIARY(0,30000) 
DUMPS 0 
DEPTH 0 

ROUTINE 6 

» LEVY SOLUTION (EDGES 3 AND 4 ON GABLES) 
»LOADING EXPANDED AS A DOUBLE F.SERIES 
1)NEWLINE 2 
CAPTION 
SOLUTION VECTORS 
NEWLINE 
CAPTION 

EDGE 1 
CAPTION 

EDGE 2 
NEWLINE 
CAPTION 

P 
	

N'(ab) 
	

Q' (b) 	N(b) 	M(b) 
CAPTION 

NEWLINE 
JUMP 2,C23=3 
JUMP 3,C23=4 
P=1"(R9R 
J'=(P-P')/R' 
JUMPDOWN (R4/1) 
JUMPDOWN (R1/0 
06(A5)X2,2 
06(A7)x4,2 

N'(ab) W(b) 	N(b) 	M(b) 



318 - 

07(A5)X0,4 
07(A7)X4,4 
JUMP 37,A 1 0 
JUMPDOWN (R1/9) 
06(A6)x2,2 
06(A8)x4,2 
07(A6)x0,4 
07(a)x4,4 
37)Jummom 11 
REPEAT 
JUMP 40 

» LOADING EXPANDED AS A F.SERIES IN ALPHA DIRECTION 
2)P=PI(W)R 
J'=(P-P')/R' 
JUMPDOWN (R3) 
X0=C20178 
X1=C2OYO 
X2=C20Y9 
X3=C20Y11 
X4=Y3 
X5=Y13-H6Y6 
X6=Y4 
X7=Y7 
;12=X5 
;13=X5 
07(A5)X0,4 
07(A7)X4,4 
JUMP 38,AW 
A6=015(A514) 
A8=015(A7,4) 
38)JUMPD(14'1N 11 
REPEAT 
JUMP 40 

» CYLINDRICAL SHELL SUBJECTED TO A CONSTANT LOAD IN THE (B-C)PLANE 
» FOURIER EXPANSION IN ALPHA DIRECTION 
3)P=P'(R')R 
J'=(P-P')/R' 
JUMPDOWN (R3) 
;1=000S(H32) 
;2=OSIE(H32) 
X0=C20Y8;1 
X1=C20Y0;1 
X2=C20Y9;2 
X3=C20Y11;2 
X4=Y3 ;2  
X5=(Y13-H6Y6);2 
X6=Y4;1 
X7=Y7;1 
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;12=X5 
07(A5)X0,4 
07(A7)X4,4 
JUMP 25,A'0 
;1=000S(R33) 
;2=OSIN(R33) 
X0=C20Y8;1 
X1=C20Y0;1 
X2=C20Y9;2 
X3=C20Y11;2 
X4=Y3;2 
X5=(Y13-H6Y6);2 
X6=Y4;1 
X7=Y7;1 
;13=X5 
07(A6)X0,4 
07(A8)X4,4 
25)JUMPDCWN 11 
REPEAT 
JUMP 40 

11);17=124 
Wt=A' 
;16=5 
JUMPDOWN (R9/1) 
JUMP 12,C16=1 
JUMP 13,C16=2 
JUMP 14,C16=3 
JUMP 15,C16=4 
JUMP 23,C16=5 
JUMPDOWN (R2/1) 
A25=026(A1,A3,4,4,4) 
A25=026(A25,A24,4,4) 
A25=026(A25,A0,44,4) 
A23=026(A25,A34,4,4,4) 
A22=026(AO,A16,4,4,4) 
A14=014(A22,C20,A23,16) 
A23=026(A25,A35,4,4,4) 
A22=026(A0,A17,424,4), 
Al5=014(A22,C20,A23,10) 
JUMPDCWN (R4/5) 
B36=015(A0,4) 
JUMP 16 
23);10=0SIN(;31) 
;11=000S(;31) 
06(A5)Y0,3 
X0=Y0 
X1=Y1;11-Y2;10 
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06(A7+2)Y0,2 
X2=;10;12+Y0;11 
X3=Y1 
07(336),(0,4 
A14=O15(A16, 4) 
A15=015(117,4)' 
A14+12=015(A34+1224) 
A15+12=015(A35+12p4) 
06(A3444)X1,8 
K=1(1)4 
XK=XK;10+X(K+4);11 
REPEAT 
07(A144.8)1114 
06(A16+4)X1,8 
K=1(1)4 
XK=XK;11-X(X+4);10 
REPEAT 
07(A1444)X1.4 
06(A35+4)X1,8 
K=1(1)4 
XK=XK;104X(K+4);11 
REPEAT 
07(A15+8)X1P4 
06(A17+4)X1,8 
K=1(1)4 
XK=XK;11-X(K+4);10 
REPEAT 
07(A15+4)X1,4 
JUrP 16 
12)836=015(A5,2) 
B36+2=015(A7+2,2) 
A14=015(A16,8) 
A14+8=015(434+8,8) 
A15=015(A17,8) 
A15+8=015(A35+8,8) 
JUMP 16 
13)B36=015(A5,4) 
A14=015(A16,16) 
A15=015(1117,16) 
JUMP 16 
14)B36=015(A7,4) 
A14=015 (A34,16) 
A15=015(A35,16) 
JUMP 16 
15)B36=015(A5,3) 
B36+3=015(A7+3,1) 
A14=015(1116,12) 
A14+12=015(A34+12,4) 
A15.015(A17,12) 
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A15+12=015(A354-12,4) 

16)JUMP 21,A'OO 
JUMP 17,C17=1 
JUMP 18,C17=2 
JUMP 19,C17=3 
JUMP 20,C17=4 
JUMP 24,C17=5 
JUMPDOWN (R2/2) 
A25=026(A1,A3,4,4,4) 
A25=026(A25,A21424,4) 
A25=026(A25,A0,4,4,4) 
A23=026(A25, A34,4,4,4) 
A22=026(10,A16,4•4.4) 
A36.013(A22,c2o;A23,16) 
A23=026(A25iA35,4.4,4) 
A22=026(A0,A17,4,4,4) 
A37=013(A22,C20,A23,16) 
JUMPDOWM (R4/6) 
B3644=015(A0,4) 
JUMP 21 
24);10=OSIN(;32) 
;11=0005(;32) 
06(A6)Y0,3 
X0=Y0 
X1=Y1;11+Y2;10 
06(A8+2)Y0,2 
X2=—;13;10+YO;11 
X3=Y1 
07(B36+4)X0,4 
A36=015(A16,4) 
A37=015(A17,4) 
A36+12=015(A34+12,4) 
A371-12=015(A35+12,4) 
06(A34+4)X1,8  
K=1(1)4 
XIC=—KK;10-1-X(K44);11 
REPEAT 
07(A364-8)X1o4 
06(A1644)X1,8 
K=1(1)4 
KK=KK;11+X(K-1-4);10 
REPEAT 
07(A36+4)X1,4 
06(A3544)X1, 8 
K=1(1)4 
KK=—KK;10+X(K+4);11 
REPEAT 
07(A37+8)X114 
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06(A17414)X1,8 
K=1(1)4 
XX=XK;11+X(K+4);10 
REPEAT 
07(A3744)X1,4 
JUMP 21 
18)B36+4=015(A6,4) 
A36=015 (A16,16) 
A37=015(A17,16) 
JUMP 21 
17)1336474=015(A6,2) 
B36+6=015(A8+2,2) 
A36=015(A16,8) 
A36+8=015(A34+8,8) 
A37=015(117,8) 
A37+8=015(A35+8,8) 
JUMP 21 
19)B36174=015(A8,4) 
A36=015(A34,16) 
A37=015 (A35,16) 
JUMP 21 
20)B36+4=015(A6,3) 
B36+7=015(A8+3,1) 
A36=015(A16,12) 
A36+12=015(A344-12,4)  
A37=015(A17,12) 
A37+12=015(A35+12,4) 

21)B33=029(-1,8) 
B36=026(B33,B36,8,1,8) 
Zo=H2 
JUMPDOWN (R10/3) 
DJW15(B34,4) 
EJ'=015(B35,4) 
A22=026(1134,10J1,411,4) 
A23=026(A21,EV,4,1,4) 
A23=026(A35,A23,4,1,4) 
A23=011(A22,A2324) 
06(A23)X1,4 
A22=026(A35,EV14,1,4) 
A23=026(A21011'24,194) 
A23=026(A34,112314.114)  
A23=011(A22,A23,4) 
06(A23)X514 
NEWLINE 
PRINT(P)2,0 
I=1(1)8 
JUMP 99,IA5 
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SPACE 8 
99)PRINT(XI)0,4 
REPEAT 
RETURN 
40)JUMPDOWN (R14) 
RETURN 

* * 

ROUTINE 15 

» EDGE BEAM SOLUTIONS PRINT-OUT 
» EDGE BEAM 1 
1);17=124 
N'=4 
H20=0 
H25=H1 
H54=P' 
H55=R' 
H56=R 
JUMP 2,C160 
H12=0 
1124=1  
NEWLINE 3 
CAPTION 
EDGE BEAM 1 
JUMPDO1N 70 

» EDGE BEAM 2 
2)JUMP 3,L'04 
H12=1 
H24=2 
NEWLINE 3 
CAPTION 
EDGE BEAM 2 
JUMPDOWN 70 

» EDGE BEAM 3 
3) 5=H2  

1155.5' 
H56=S 
JUMP 4,C1874-0 
H12=0 
H24=3 
NEWLINE 3 
CAPTION 
EDGE BEAM 3 
JUMPDCWN 70 
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» EDGE BEAM 4 
4)JumP 
H12=1 
H24=4 
NEWLINE 3 
CAPTION 
EDGE BEAM 4 
JUMPDOWN 70 
JUMP 5 

» SOLUTION 
70)H21=.5H25 
H22=(H21-H20)/N' 
NEWLINE 2 
CAPTION 
COORDINATE I 
	N1 	 Ml 	 M2 	 M3 

CAPTION 
Si 	 S2 

NEWLINE 
CAPTION 

Ul 	 U3 	U2 	 U4 
JUMP 72,H24)2.5 
JDMPDOWN 18 
JUMP 73 
72)Jumnum 58 
73)JUMPDOTN (RI) 
1.0(1)N' 
07(0 	 )X1,10 , 
REPEAT 
NEWLINE 

I'=1154 
J'=H55 
K'=H56 
P=P(3')K' 
;16=5 
Q=P 
JUMP 7411124=2  
JUMP 75,H24=3 
JUMP 76,H24=4 
JUMPDCWN (R2/I) 
JUMP 77 
74)JUMPDOWN (R2/2) 
JUMP 77 
75)JUMPDOWN (R2/3) 
JUMP 77 
76)JtJMPDOWN (R2/4) 
77)3=(P-I')/J' 
H6=P;/H25 
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Y15=0PARITY(H12) 
A25=029(Y15.4) 
U+4J=026(AO,U44J14,1.4) 
U+4J=026(A25,U+4J#4,1,4) 
A25=026(A2,U+4,1,491,4) 
A25=011(A25,A4,4) 
A26-426(A3,1125,4,174)  
06(U+4J)Y1,1 
06(U44J+2)Y2,1 
06(A25)X1,4 
X5=H6X2+Y3Y1 
X6=Y2/H6A-Y11/H6 
06(A26)x7,4 
I=0(1)N' 
H23=H20+11122 
;1=OSIN(H61123) 
;2=000S(H6H23) 
Y1=;1X1 
Y2=;1X2 
Y3=;1X3 
Y4=;2X4 
Y5=;2X5 
Y6=;2X6 
Y7=;2x7 
Y8=0A8 
Y9=;1X9 
Y10=;1X10 
07(A26)Y1,10 
G'-1-10I=011(W+10I,A26,10) 
REPEAT 
REPEAT 

» PRINT-CUT 
I=0(1)N" 
H23=1120+I1122 
NEWLINE 2 
PRINT(H23)4,2 
SPACE 10 
06(0'+10I)Y1,10 
K=1(1)10 
JUMP 78,KA7 
NEWLINE 
SPACE 20 
78)PRINT(YK)0,4 
REPEAT 
REPEAT 
RETURN 
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» RESULTANT SHELL ACTIONS ALONG EDGE 1 (OR 2) 
18)P=P1(W)R 
JUMP 23,C23=3 
JUMP 24,C23=4 
JUMPDWN (R4/1) 
X2=0 
X3=D 
JUMP 14,H12=1 
06(A7)X0,2 
JUMP 15 
14)06(A8)X0,2 
JUMP 15 
23)JUMPDOWN (R3) 
XO=Y3-C27H3Y6 
X1=Y13-H6y6 
x2=Y4 
X3=Y7 
JUMP 15 
24)JUMPDOWN (R3) 
JUMP 25,H12=1 
;1=000S(H32) 
;2=OSIN(H32) 
JUMP 26 
25);1=000S(H33) 
;2=0SIN(H33) 
26)X0=(Y3-C27H3Y6);2 
X1=(Y13-H6Y6);2 
X2=Y4;1 
X3=Y7;1 
15)J'=(P-P')/R' 
K'=U+43' 
07(K')X0,4 
JUMPDOWN (R9/1) 
;18=H2 
JUMPDOWN (R8/5) 
JUMP 16,H12=1 
B40=026(A21,EJ',4,1,4) 
B40=026(A35,B40,4,1,4) 
B39=026(A34,DJ',4,1,4) 
JUMP 17 
16)B39=026(A21,DJ',4,1,4) 
B39=026(A34,B39,4,1/4) 
B40=026(A35,EJ',411,4) 
17)B40=011(13390340,4) 
K'=011(K',B40,4) 
JUMP 22,M+M'=0 
U6=P;/H1 
X18=0PARITY(P) 
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U5=H1 
(1=1:1 1(S')S 
J=(/-41')/S' 
B34=015("04)  
B35=015(GJ,4) 
JUMPECUN (R7/2) 
JUNPEOWN (R9/27) 
JUMPDCNN (R11/4) 
JUMP 19,H12=0 
X18=0PARITY(Q) 
JUMPDOWN (R11/8) 
19)K'=011(X',A7,4) 
REPEAT 
22)REPEAT 
RETURN 

>> RESULTANT SHELL ACTIONS ALONG EDGE 
58)Q=Q1(S')S 
JUHPDO.TN (R4/3) 
X2=0 
X3=0 
JUMP 54,1112=1 
06 (A7)X0 ,2 
JUMP 55 
54)06(A8)xo,2 
55)v=(Q41')/s' 
v=u+.4J- 
07(K t)xo,4 
JUNPDCWN (R9/2) 
;18=H1 
JUMPDOWN (R8/5) 
JUMP 56,H12=1 
B40=026(A21,GP,4,1,4) 
B40=026(A35,B4014,114) 
B39=026(A34,FJ 1,4,1,4) 
JUMP 57 
56)1339=026(A21,FJ",4,1,4) 
B39=026(A34,B39,4,1,4) 
114o=026(A35,w-,4,1,4) 
57)B40=011(B39,B4o,4) 
K'=011(K',114°,4)  
JUMP 62,L+L'=0 
U6=Q;/H2 
X18=0PARITY(Q) 
U5=H2 
P=P'(R')R 
J=(P-P')/R' 
B34=015(1144) 
B35=015(EJ14)  

3 (OR 4) 
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JUMPDCWN (R7/1) 
JUMPDOWN (R9/27) 
JUMPD(1JN (R11/4) 
JUMP 59,B12=0 
X18=0PARITY(P) 
JUMPDOWN (R11/8) 
59)K1=011(K t IA7,4) 
REPEAT 
62)REPEAT 
5)RETURN 

* * 

ROUTINE 9 

>> C.F. MATRICES 
1)JUMPDCWN (R7/1) 
JUMP 3 
2)JUMPDCWN (R7/2) 

>> MATRICES PA,PB 
3);3=-U3U4D 
;5=C27U2U0D(1-C) 
;6=DU4U2 
X0=;6C2-;5C1 
X1=;6C1+;5C2 
X2=(;6C4-0C3)C32+C33;6U2 
X3=(;6C3+;5C4)C32-C33;5U2 
X4=-D(-C1C1C14-1.5C7C2+U3C1(2-C)) 
X5= -D( -C2C2C2+1.5C7C1 -U3C2(2 -C)) 
X6= -DC32(-C3C3C3+1.5C9C4+U3C3(2-C)) 
X7= -DC32( -C4C4C4+1.5C9C3-U3C4(2-C))-C33DU2U3(1-C) 
X8=0 
X9=;3 
X10=C33;3 
X11=;3C32 
X12=-D(C8-CU3) 
X13=DC7 
X14=-DC32(C10-CU3) 
X15=DC9C32-C33DU3(1-C) 
07(A34)X0,16 
0'=0(1)7 
X01 = -X0,  
REPEAT 
07(A35)X0,16 

» MATRICES QC,QD 
;1=C20/U4 
;3=-;1/U2 
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X0=;3(U4U0+C7) 
X1=;3(CU3+C8) 
X2=;3(U4U0+C9)C32+C33;3U3(1+C) 
X3=;3(CU3+C10)C32+C33;3U4U0 
X4=C20 
X5=o 
X6=C20C32 
X7=C20C33 
X8=;1(-U4U1C1-U3C2+CC2C11)/C11 
X9=;1(-U4U1C2+U3C1+CC1C11)/C11 
X10=;1C32(-U4U1C3-U3C4+CC4C12)/C12+C33;1U2(1+C) 
X11=;1C32(-U4U1C4+U3C3+CC3C12)/C12-C33;1UOU4/U2 
X12= -C1C20 
X13=C2C20 
X14=-C32C3C20 
X15=C4020C32.-C33U2C20 
07(A16)X0,16 
o'=8(1)15 
X0'= -X0' 
REPEAT 
07(A17)X0,16 
JUMP 7,;17=124 

JUMP 21,;19=0 
JUMP 28,;19=2 
JUMP 32,0_9=3 
JUMP 33,;19=4 
A(14+V)=015(A16,4) 
A(14+1')+12=015(A34+1214) 
A (15+I )415(A17,4) 
A (15+I ' )+12=015(A35+12,4) 
06(A34+4)x1,8 
K=1(1)4 
XK=XKOSIN(;54)+X(K+4)000S(;54) 
REPEAT 
07(A(14+I')+8)X1,4 
06(A16+4)X1,8 
K=1(1)4 
XK=XXOCOS(;54)-X(K+4)0SrN(;54) 
REPEAT 
07(A(14+1')+4)X1,4 
06(A35+4)X1,8 
K=1(1)4 
XK=XKOSIN(;54)+X(K+4)000S(;54) 
REPEAT 
07(A(15+I')+8)X1,4 
06(A17+4)X1,8 
K=1(1)4 
XK=XKOCOS(;54) -X(K+4)0SIN(;54) 
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REPEAT 
07(A(15+V)+4),(1,4 
JUMP 22 
21)B42=026(A23,A34,4,4,4) 
A26=026(A22 ,A16,4•4,4), 
A(14+1')4312(A26,B42,1b) 
A26=026(A22,A17,4,4,4) 
n4=026(A23,A3514,4,4) 
A(15+11)=012(A26,B42,16) 
JUMP 22 
28)A(144.1')=015(A16,16) 
A(15-14')=015(A17,16) 
JUMP 22 
32)11(14+1')=015(A34,16) 
A(15+1')=015(A35,16) 
JUMP 22 
33)A(144-1')=015(A16,12) 
A(14+11)+124J15(A344.12,4) 
A(1514')=015(A17,12) 
A(15+1')+12=015(A354-12,4)  
22)JUMP 26,10 
JUMP 23,;20=1 
JUMP 24,;20=2 
JUMP 30,;20=3 
JUMP 25,;20=4, 
JUMP 29,;20=5 
B42=026(A25,A34,41414)  
A26=026(A0,A16,4,4,4) 
A(36 -I')=012(A2b,B42,16) 
842=026(A25,A35,414,4) 
A26=026(AO,A17,4,4,4) 
A(37 -I 1)=012(A26,B4/,16) 
JUMP 26 
30)A(36 -19=015(1134,16) 
A(37 -V)=015(A35,16) 
JUMP 26 
23)A(36-1')=015(A16,8) 
A(36 -V)+8=015(A34+8,8) 
A(37 -V)4615(A17,8) 
A(37 -1')+8015(A35+8,8) 
JUMP 26 
29)A(36-V)=015(A1614) 
A(36 -1')+12=015(A34+12,4) 
A(37-1 )415(A17,4) 
A (37-I )4-12=015 (A35+1214)  
06(A34+4)X1,8 
K=1(1)4 
MK=XKOSIN(;30)+X(K+4)000S(;30) 
REPEAT 
07(A(36-I')+8)X1,4 
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06(A16+4)xl,8 
K=1(1)4 
XK=XKOCOS(;30)-X(K+4)0SIN(;30) 
REPEAT 
07(1(36-I')+4)X1,4 
06(A35+4)X1,8 
K=1(1)4 
XK=XKOSEN(;30)+X(K+4)000S(;30) 
REPEAT 
07(A(37-1')+8)X1,4 
06(A17+4)X1,8 
K=1(1)4 
XK=XXOCOS(;30)-X(K+4)0SIN(;30) 
REPEAT 
07(11(37-1')+4)X1,4 
JUMP 26 
24)A(36-I')=015(A16,16) 
A(37-I')=015(A17,16) 
JUMP 26 
25)A(36-I')=015(A16,12) 
A(36-I')+12=015(A34+12,4) 
A(37-I')=015(A17,12) 
A(37-1')+12=015(A35+12,4) 
26)JUMP 7,;17=123 

» MATRICES TJ,TK 
27);2=-DU2 
;3= -c20/(u2u4) 
;5=c27u1nu2(1-c) 
6=Du4u2 

xo=;6c2,-;5c1 
x1=;6ci+;502 
x2=(;6c4-;5c3)c32+c33;6u2 
x3=(;6c3+;5c4)c32-c3315u2 
x4=;2((2 -c)c8 413) 
x5= -;2c7(2 
x6=;2c32((2 -c)clo -1;3) 
x7= -;2c9c32(2 -c)+c33;2u3(1 -c) 
x8=;3(c7+u4uo) 
x9.;3(cgi-cup 
x10=;3c32(c9+u4uo)+,c33;3u3(1+c) 
X11=;3C32(C1O+CU3)+C33;3U4U0 
X12=U2C20 
X13=0 
X14=U2C20C32 
X15=U2C20C33 
07(A18)X0,16 
0'=0(1)3 
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X0'=-X0' 
REPEAT 
07(A19)X0,16 
JUMP 7 

» MATRICES FOR SOLN. (B37,B38) 
4)JUMPDCWN (R7/1) 
I'=0 
JUMP 6 
5)JumppowN (R7/2) 
I'=4 

>> MATRICES B37,B38 
6)X0=1 
X1=0 
X2=C32 
X3=C33 
X(It+4)= -D(CC8 -U3) 
X(I'+5)=DCC7 
X(I'+6)= -DC32(CC10 -U3) 
X(I'+7)=DCC9C32+C33DU3(1-C) 
X(8 -I')= -D( -CU3+C8) 
X(9 -I')=DC7 
X(10 -I')= -DC32( -CU3+C10) 
X(11 -I')=DC9C32 -C33EU3(1 -C) 
;1=DU4 
X(r+12)=;1C7 
X(I'+13)=;1C8 
X(1'+14)=;1C9C32+C33;1U3 
X(I'+15)=;1C10C32 
x(16-11)=0 
X(17 -I')= -U3;1 
X(18 -I')= -C33U3;1 
X(19 -I')= -U3;1C32 
X20=DU2C1(1-C) 
X21= -DU2C2(1 -C) 
X22=DU2C3C32(1-C) 
X23= -DU2C4C32(1 -C)+C33DU3(1 -C) 
X24=U2C2;1 
X25=U2C1;1 
X26=U2C4;1C32+C33U3;1 
X27=U2C3;1C32 
;2= -1/(U2U4) 
X(28+21')=;2(C7+U4U0) 
X(29+2I')=;2(C8+CU3) 
X(30+21')=;2C32(C9+U4U0)+C33;2U3(1+C) 
X(31+21')=;2C32(C1O+CU3)+C33;2U4U0 
X(32+2I')=U2 
X(33+2P)=D 
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X(34+21')=U2C32 
x(35+21')=U2C33 
X(36 -21')=( -U4U1C1 -U3C2+CC2C11)/(C11U4) 
X(37 -21')=( -U4U1C24U3C1+CC1C11)/(C11U4) 
X(38 -21')=( -U4U1C3 -U3C4+CC4C12)C32/(C12U4)+C33U2(1+C)/U4 
X(39 -21')=( -U4U1C4+U3C3+CC3C12)C32/(C12U4) -C33U1/U2 
X(40 -2I')= -C1 
X(41 -21')=C2 
x(42-21')=-C3C32 
X(43 -219=C4C32 -c33u2 
;3= -DU2 
X(441-1')=;3(C8-U3) 
X(45+19= -;3C7 
X(46+1')=;3C32(C10 -U3) 
X(47+19= -;3C9C32 
x(48 -I9= -DC1( -C1C1+3C2C2+U3) 
X(49 -I')= -DC2( -C2C2+3C1C1 -U3) 
X(50 -19= -DC3C32( -C3C3+3C4C4+U3) 
X(51 -19= -DC4C32( -C4C4+3C3C3 -U3) 
X(52+1')=;3(C8(2 -C) -U3) 
X(53-149= -;3C7(2 -C) 
X(54+I')=;3C32(C10(2 -C) -U3) 
X(55+19= -;3C9C32(2 -C)A-C33;3U3(1 -C) 
x(56 -19= -DC1( -C1C1+3C2C2+U3(2 -C)) 
x(57 -19= -DC2( -C2C2+3C1C1 -U3(2 -C)) 
X(58 -I')= -DC3C32( -C3C3+3C4C4+U3(2 -C)) 
X(59 -I9= -DC4C32( -C4C4+3C3C3 -U3(2 -C)) -C33DU2U3(1 -C) 
07(E37)X0,60 
G'=20(1)27 
X0 1 = -X0' 
REPEAT 
JUMP 8,P=4 
CP=36(1)43 
X0'= -X0' 
REPEAT 
EP=48(1)51 
XCV= -X0' 
REPEAT 
O'=56(1)59 
X0'.= -X0' 
REPEAT 
JUMP 9 
8)0'=28(1)35 
X0'=-XCV 
REPEAT 
CV=44(1)47 
x0'=-x0' 
REPEAT 
0'=52(1)55 
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X0'=—X0' 
REPEAT 
9)07(B38)X0,60 
7)RETURN 

* * 

ROUTINE 3 

>> NAVIER SOLUTION COEFFICIENTS 
1)H6=P;/H1 
H7=0;/H2  
JUMP 2,C23=2 
JUMP 3,C23=3 
JUMP 4,C23=4 
;10=16/(H1H2) 
x=0 
JUMP 10,X1=0 
JUMP 10,Q=0 
JUMP 6,P=o 
JUMP 5,A=1 
X=OCOS(H6H41)0SIN(.5116H43)/H6 
JUMP 7 
5)X=OSIN(H6H41)—OSIN(H6H41—.5H6H43))/H6 
JUMP 7 
6)JUMP 10,A=1 
X=H43/4 
7)JUMP 8,B=-1 
X=;10X'XOSIN(H7H42)0SIN( .5H7H44)/H7 
JUMP 10 
8)X=;10X'X(-91COS(H7H42)+91COS(H7H42— .5H7H44))/H7 
10)Y=0 
JUMP 16,Y'=0 
JUMP 16,13=0 
JUMP 11,A=-1 
Y=OSIN(H6H45)0SIN(.5H6H47)/H6 
JUMP 13 
11)Y=(-91COS(H6H45)+91COS(H6H45—.5H6H47))/H6 
13)SUMP 15,Q=0 
JUMP 14,B$1 
Y=;10Y'YOSIN(H7H46)—OSIN(H7H46—.5H7H48))/H7 
JUMP 16 
14)Y=;10Y'YOSIN(H7H46)0SIN(.5H7H48)/H7 
JUMP 16 
15)Y=;10Y'YH48/4  
JUMP 16,81 
Y=0 
16)Z=0 
JUMP 50,Ze=0 
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JUMP 50,P=0 
JUMP 50,Q=0 
JUMP 17,A=-1 
Z=OSIN(H6H49)0SIN(.5H6H51)/H6 
JUMP 18 
17)Z=(-000S(H6H49)+000S(H6H49-.5H6H51))/H6 
18)JUMP 19,3=-1 
Z=;10Z`ZOSIN(H7H50)0SIN(.5H7H52)/H7 
JUMP 50 
19)Z=;10Z'Z(.1000S(H7H50)+000S(H7H50-.5H7H52))/H7 
JUMP 50 

2)X=0 
Y=0 
Z=0 
JUMP 51,P=0 
Z=8ZWIN(H6H49)OrN(.5H6H51)/(H6H1H2) 
Y=-Z 
;1=H50+.5H52 
;2=H50-.5H52 
JUMP 23,Q=0 
JUMP 20,0MOD(C30-180)‹.000001 
JUMP 20,0MOD(C30-360)‹.000001 
i3=(-000S((H7-H4);1+H32)+95COS((H7-H4);2+H32))/(2H7-2H4) 
;4=(-000MH7+H4);1-H32)+000S((H7+H4);2-H32))/(2H7+2H4) 
JUMP 22 
20)JUMP 21,H4<0 
;3=.5(;1-;2)0SIN(H32) 
;4=.25(-000S(2H7;1-H32)+000S(2H7;2-H32))/H7 
JUMP 22 
21);3=.25(-000S(2147;1+H32)+000S(2H7;2+H32))/H7 
;4=.5(;2-;1)0SrN(H32) 
22)Z=(;3+;4)Z 
Y=(;3-;4)Y 
JUMP 50 
23)Z=0 
Y=.5112Y(OCOS(H32-H4;1)-0C0S(H32-H4;2))/H4 
JUMP 52 

3)X=0 
Y=0 
z=0 
JUMP 60,P=0 
Z=4ZWIN(H6H49)0SIN(.5H6H51)/(H6H1) 
JUMP 61 

4)zrzo 
JUMP 70,P=3 
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Z=4Z'OSIN(.5POOSIN(.5P;)/(H6H1) 
JUMP 71 

50)JUMP 51,P=0 
JUMP 52,Q=0 
1=4(1-000S(P0)(1-000SO;))/(PQ;;) 

B73=B70;1 
B74=B71;1 
;1=H6H6+H7H7 
;1=;1;1 
;2=H4H6H6+H3H7H7 
;3=EH;2;2-14);1;1 
;4= -;1143x/H&-O.H4Y/H7+;1Z+;2H7H7X/H6 
;4=;2H6H6Y/H7;2cH6k -;2cH7Y-4-g 
;4=;44-EB72HH;1(B74-B73)(H6H6+117H7)/(12-12C)-.5E872H;2(HE06+H7H7)1R73+B74) 
YO=;4/;3 
3=EHY0;2-H7H7X/H6+CH6X-H6H6Y/H7+CH7Y 
3=;31-.5EB72H(B73+B74)(H6H6+H7H7) 
Y1=;3/;1  
Y2=-H7H7Y1-X/H6 
Y3=-H6H7Y1 
Y4= -H6H6Y1-Y/H7 
Y5=DY0(H6H6+CH7H7) -EB72HH(1374-1373)/(12 -12C) 
Y6=-DH6H7Y0(1-C) 
Y7=DY0(H7H7+CH6H6) -EB72HH(B74 -B73)/(12 -12C) 
Y8=(-Y2+CY4-EHH3Y0)/(H6EH)-,51372(B73+B74)/H6 
Y9=( -Y4+CY2-EHH4Y0)/(H7EH) -.5B72(B73+1374)/H7 
Y10=H6Y0 
Y11=H7Y0 
Y12=H6Y5-H7Y6 
Y13=H7Y7-H6Y6 
JUMP 99 

51)0'=0(1)13 
YO'=0 
REPEAT 
JUMP 99,Q=0 
Y3=X/H7 
Y8=2(1+C)X/(EHH7HY) 
JUMP 99 

52)0'=0(1)13 
YO'=0 
REPEAT 
Y3=Y/H6 
Y9=2(1+C)Y/(EH6H6H) 
JUMP 99 



- 337 - 

6o)H6=1 
61)Y0=(H6Z-X(H3+CH4))/(DH6H6H6H6H6+EHH6H4H4) 
Y1=(H6EHH4YO±CX)/(H6H6H6) 
Y2=-X/H6 
Y3=0 
Y4=-H6H6Y1 
Y5=DH6H6Y0 
Y6=o 
Y7=CY5 
Y8=(-YZ+CY4-EHH3Y0)/(H6EH) 
Y9=o 
Y10=H6Y0 
Y11=0 
Y12=H6Y5 
Y13=0 
JUMP 99 

70)H6=1 
71);1=(H6H64M4H4)(H6H6+H4H4) 
;3=H6H6 
YO=Z(2;1-;3;3+C;3H4H4)/(D;1;1+EHH4H4;3;3) 
Y1=(;3EHH4Y0+Z(;3/H4-CH4))/;1 
Y2=-Y1H4H4 
Y3= -Y1H6H4 
Y4= -;3Y1+Z/H4 
Y5=DY0(;3+CH4H4) 
Y6= -DY0(1-C)H6H4 
Y7=YOD(H4H4+C;3) 
Y8=(-Y2+CY4)/(H6EH) 
Y9=(-Y4+CY2-EHH4Y0)/(H4EH) 
Y10=H6Y0 
Y11=H4Y0 
Y12=H6Y5-H4Y6 
Y13=H4Y7-H6Y6 
99)RETURN 

ROUTINE 1 

1)0'=0(1)15 
X0'=0 
REPEAT 
JUMP 3 
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4)°'=°(1)3 
Xar+10=Y0' 
REPEAT 
3'=4(1)7 
X(O t+K+4)=Y0 1  
REPEAT 
Cr=8(1)11 
X(0 1 4.1C+8)=Y0' 
REPEAT 
ai=12(1)15 
X(0'+K+12)=Y0' 
REPEAT 
JUMP 3 

9)0'=0(1)7 
X0'=0 
REPEAT 
JUMP 3 

10)0 t=0(1)5 
X0s=0 
REPEAT 
3) 	RN 

* * 

ROUTINE 2 

»EDGE 1 
1)Y10=P;/H1 
YO=(-2B25000S(P042B25)/(P;) 
Y1=B29 
Y2=113 
Y3=B21 
Y4=1317 
Y5=Y10Y10 
Y6=B1 
Y7=B5 
Y8=B9 
Y9=B13 
Y11=(-2B61000S(P0+2B61)/(P;) 
JUMP 5 

»EDGE 2 
2)Y10=P;/111 
YO=(-2B26000S(P01-2B26)/(P0 
Y1=-B30 
Y2=H3 
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Y3=B22 
Y4=B18 
Y5=Y10Y10 
Y6=B2 
Y7=B6 
Y8=B10 
Y9=B14 
Y11=(-2B62000S(P;)+2B62)/(P;) 
JUMP 5 

>>EDGE 3 
3)no=c);/H2 
YO=(-2B27000S(Q;)+2B27)/(Q;) 
Y1=B31 
Y2=H4 
Y3=B23 

Y4=B19 
Y5=Y10Y10 
Y6=B3 
Y7=B7 
Y8=B11 
Y9=B15 
Y11=(-2B630C0S00-1-2B63)/(Q;) 
JUMP 5 

9.b.EDGE 4 
4)Yi0Q;/H2 
Y0=(-2B28000S(Q042B28)/(Q;) 
Y1=—B32 
Y2=H4 

Y3=B24 
Y4=B20 
Y5=Y10Y10 
Y6= 
Y7=B. 
Y8=B12 
Y9=B16 
Y11=(-2D64000S 

>>MATRIX 0 
5) JUMPDCWN (ru) 
X0=1 
X5=OCOS(Y1) 
X6= —OSIN(Y1) 
X9=—X6 
X10=X5 
X15=1 
07(A0)X0,16 
JUMP 6,;16=1 

(Q;)+21364)/(Q0 
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>>MATRIX D 
JUMPECWIT (RI) 
X0=-Y2Y3+1 
X1=-Y3Y1O 
X2=-Y4Y10 
X5=1 
X7=Y4 
X10=I 
X11=-Y3 
X15=1 
07(A1)X0,16 
JUMP 6,;16=2 

>>MATRIXC 
JUMPDGWN (R1) 
X0=-Y10 
X1=Y2 
X4=Y3(Y2Y2/Y10 -Y10) -Y2/Y10 
X5=1 
X8=Y10Y4 
X9= -Y2Y4 
X10=Y2Y3-1 
X11=Y2 
X12= -Y2Y4 
X13=Y10Y4 
X14=Y2/Y10 -Y10Y3 
X15=-Y10 
X16=1/(Y5-Y2Y2) 
Cr=0(1)15 
X0'=XO'XI6 
REPEAT 
07(A2)X0,16 
JUMP 6,;16=3 

>>EDGE BEAM FLEX. MATRIX 
JUMPDOWN (R1) 
X0=-Y10Y6 
X1=-Y6Y2-Y7Y2(Y2Y2-Y5) 
X5=Y5Y7-Y7Y2Y2 
X10=-Y5Y8 
X11=-Y2Y8 
X14=.5Y9Y10Y2 
X15=.5Y10Y9 
07(A4)X0,16 
A3=029(1/E',4) 
A3=028(A4,4,4) 
JUMP 6,;I6=4 
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»EDGE BEAM P.S. MATRIX 
JUMPDOWN (R1/1o) 
X4=1/(Y5-Y2Y2) 
Xo=Y2YoX4 
X1=Y0X4 
X2=-Y11X4 
X3=Y2Y11X4/Y10 
07(A4)Xo,4 
6)RETURN 

* * 

ROUTINE 4 

» SHELL P.SOLUTIGN 
» EDGES 1 AND 2 
1)JUMPDOWN (R1/9) 
J=H29 
I'=H3o 
T=H31 
Q=J(I')T 
JUMPDOWN (R3) 
Xo=C20Y9+Xo 
X1=C2oY11+Xl 
X2=Y3-C27H3Y6+X2 
X3=Y13-H6Y6-4-X3 
JUMP 2,AW 
X8=0PARITY(Q) 
X4=C20Y9X8+X4 
X5=C20Y11X4X5 
x6=(Y3-C27H3Y6)X8-1-X6 
X7=(Y13-H6Y6)X8+X7 
07(A6)X4,2 
07(A8)X6,2 
2)07(A5)X0,2 
07(A7)X2,2 
REPEAT 
;12=X3 
;13=X7 
JUMP 7 

» EDGES 3 AND 4 
3)JUMPDOWN (R1/9) 
J=H26 
P=H27 
T=H28 
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P=J(I')T 
JUMPDOWN (R3) 
X0=C20Y8+X0 
X1=C20Y10+X1 
X2=Y3-C27114Y6+X2 
X3=Y12-H7Y6+X3 
JUMP 4,BW, 
X8=0PARITY(P) 
X4=C20Y8X8+X4 
X5=C20Y10X8+X5 
X6=(Y3-C27114Y6)X8+X6 
X7=-(Y12-H7Y6)X8+X7 
07(A6)X4,2 
07(A8)X6,2 
4)07(A5)X0,2 
07(A7)X2,2 
REPEAT 
;12=X3 
;13=X7 
JUMP 7 

» P.SOLUTION EDGE BEAMS 
» EDGES 1 AND 3 
5)A22=026(Ao,A5,4,1,4) 
Ao=026(A2,Ao,4,4,4) 
Ao=026(Ao,A7,4,1,4) 
Ao.011(A4,A0,4) 
Ao.026(A3,Ao,4,1,4) 
Ao=026(A1,Ao,4,1,4) 
A0=014(A22,C20,A0,4) 
JUMP 7 

» EDGES 2 AND 4 
6)A23=026(Ao,A6,4,1,4) 
Ao=026(A2,Ao,4,4,4) 
A0.026(Ao,A8,4,1,4) 
Ao=012(A4,A0,4) 
Ao=026(A3,A0,4,1,4) 
Ao=026(A1,A0,4,1,4) 
Ao=014(A23,c20,A0,4) 
7)RETURN 

* * 

ROUTINE 5 

» P.SOLUTION GAPS 
» EDGES 1 AND 2 
1);16=5 
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JUMP 31,L+L'=O 
P=P'(R')R 
JUMPDOWN (R4/1) 
J'=(P -P')/R' 
JUMP 5,C16=1 
K=U+LJ' 
JUMP 2,C16=2 
JUMP 3,C16=3 
JUMP 4,C16=4 
JUMP 51,C16=5 
JUMPDOWN (R2/1) 
JUMPDOWN (R1/9) 
06(A5)X2,2 
06(A7)x4,2 
07(A5)X0,4 
07(A7)X4,4 
JUMPDOWN (R4/5) 
K=015(A°,4) 
JUMP 5 
51)06(A5);1oo. 
;to= -;locisiti(;31) 
;11=0.20sIN(;31) 
07(K);10,2 
JUMP 5 
2)K=015(A5,2) 
JUMP 5 
3)K=015(A7,2) 
JUMP 5 
4)K=015(A5,1) 
5)sump 9,A'#o 
JUMP 9,C17=1 
K=U+LH3+L'J' 
JUMP 6,C17=2 
JUMP 7,C17=3 
JUMP 8,C17=4 
JUMP 52,C17=5 
JUMPDOWN (R2/2) 
JUMPDOWN (R1/9) 
06(A6)X2,2 
06(A8)X4,2 
07(A6)X0,4 
07(A8)K4,4 
JUMPDGWN (n4/6) 
K=015(A0,4) 
JUMP 9 
52)06(A6);1o,1 
0.o=;10osIN(22) 
;11= -0.30sINC;32) 
0700;lo,2 
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JUMP 9 
6)K=015(A6,2) 
JUMP 9 
7)K=015(A8,2) 
JUMP 9 
8)K=015(A6,1) 
9)REPEAT 

» EDGES 3 AND 4 
31)JUMP 61,M+M'=o 
Q=CV(V)S 
JUMPDOWN (R4/3) 
J'=(Q-CV)/S' 
JUMP 35,C18=1 
K=U+(1,41,')H8+MP 
JUMP 32,C18=2 
JUMP 33,C18=3 
JUMP 34,C18=4 
JUMP 53,C18=5 
JUMPDG'JN (R2/3) 
JUMPDOWN (R1/9) 
06(A5)X2,2 
06(A7)x4,2 
07(A5)X0,4 
07(A7)X4,4 
JUMPD(11H (R4/5) 
K=015(A0,4) 
JUMP 35 
53)06(A5);10,1 
;10=-;1oosiN(;33) 
0.1=0.20IN(;33) 
07(K);10,2 
JUMP 35 
32)K=015(A5,2) 
JUMP 35 
33)K=015(A7,2) 
JUMP 35 
34)K4515(A5,1) 
35)JUMP 39,W$0 
JUMP 39,C19=1 
K=U+(LW)H84-MH9-FM'J' 
JUMP 36, C19=2 
JUMP 37,C19=3 
JUMP 38,C19=4 
JUMP 54,C19=5 
JUMPDOWN (R2/4) 
JUMPDCWN (R1/9) 
06(A6)X2,2 
06(A8)X4,2 
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07(A6)X0,4 
O7(A8)X4,4 
JUMPDOWN (R4/6) 
K=015(A0,4) 
JUMP 39 
54)06(A6);10,1 
0.0=0.005IN(;34) 
;11= -0.30SIN(;34) 
07(K);10,2 
JUMP 39 
36)K=015(A6,2) 
JUMP 39 
37)K=015(A8,2) 
JUMP 39 
38)K=015(A6,1) 
39)REPEAT 
61)RETURN 

* * 

ROUTINE 7 

>> EXPANSION IN ALPHA DIRECTION 
1)U0=H3 
U1=H4 
U2=P;/111 
JUMP 3 

>> EXPANSION IN BETA DIRECTION 
2)U0=H4 
U1=H3 
U2?; /H2 

3)U3=U2U2 
C5=U4U0 
C6=U4U1U3 
JUMP 4,C31=2 
;0=0S0RT(C5C5C5C5/16+U4U4U3U3(U1 -U0)(U1 -U0)) 
;1=0SCHIT(-05C5/8+;0/2) 
;2=U4U3(U1-U0)/(2;1) 
;0=0SQRT((U3+;1)(U34-;1)+(;2-.5C5)(;2-.5C5)) 
C1=0SCIRT(.5113+.5;1+.5;0)  
C2=(.5;2-.25C5)/C1 
;0=0SQRT((U3-;1)(U3-;1)+(;2+.5C5)(;2+.5C5)) 
C3=0SQRT(.5U3-.5;1+.5;0) 
C4=( -.5;2 -.25C5)/C3 
C7=2C1C2 
C8=C1C1-C2C2 
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C9=2C3C4 
C10=C3C3-C4C4 
C11=C1C1+C2C2 
C12=C3C3+C4C4 
JUMP 5 

4);0=0SQRT(U3U3+C5C5) 
C1=0SQRT(.5U3+.5;0) 
C2=-.5C5/C1 
C7=2C1C2 
C8=C1C1-C2C2 
C11=C1C1+C2C2 
C3=1 
C4=1 
C9=1 
C10=1 
C12=1 
5)RETURN 

* * 

ROUTINE 8 

>> POSITION MATRICES L1,12 
3);'=0 
4)JUMPDO1N (R1) 
;8=OSIN(C2Z0) 
;97000S(C2Z0) 
;10=0EXP(-C1Z0) 
X0=;10;9 
X1=;10;8 
X4=-X1 
X5=X0 
JUMP 7,C31=2 
;844SIN(C4Z0) 
;9=000S(C4Z0) 
;10=0EXP(-C3Z0) 
X10=;10;9 
X11=0.0;8 
X14-X11 
X15=X10 
JUMP 8 
7)x10=0ExP(-132zo) 
xl5=xio 
8).rumP 6,;'#) 
07(A2o)xo,16 
5);'.1 
zo=0.8 
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6)07(A21)Xo,16 
RETURN 

* * 

ROUTINE 10 

»LEVY SOLN. (ARB. CONSTANTS) 
1)JUMPDOWN(R9/1) 
Zo=H2 
JUMP 3 
2)JUMPDO1N (R9/2) 
Zo=H1 

3);'=1 
JUMPDOWN (R8/4) 
A22=026(A15,A21,4,4,4) 
JUMP 4,W=0 
A23=013(A14,W,A22,16) 
B41=029(4) 
B41=028(A23,4,4)  
JUMP 5,;17=0 
JUMP 6 

4)A23=026(A36,A21,4,4,4) 
06(A14)Y0,16 
K=0 
JUMPDOWN (R1/4) 
06(A22)Y0,16 
K=4 
JUMPDOWN (R1/4) 
06(A23)Y0,16 
K=32 
JUMPDGWN (R1/4) 
06(A37)Y0,16 
K=36 
JUMPDOWN (R1/4) 
07(B33)X0,64 
B41=029(8) 
1341=028(B33,8,8) 
JUMP 5,0.7=0 
JUMP 7 

8)JUMP 7,17'=0 
6)B34=026(1341 03364 1,4)  
A23=029(//1,4) 
B35=026(A23,1334,4,1,4) 
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JUMP 5 
7)B33=026(B41,B36,8,1,8) 
B34=015(B33.4)  
B35=015 (B33+4.4) 
5)RETURN 

* * 

ROUTINE 11 

9)A6=026(AO,A5,4,1,4) 
A0526(AO,A7,4.1.4)  
A0=026(A2,A0,4,1.4) 
A0=026(A3,A0,4,1,4) 
A0=026(A1,A0.4.1,4) 
A0=014(A6,C26,A0,4) 
06(A0)X0.4 
JUMP 20 

3)K=0(1)0' 

07(W)XIC,1 
REPEAT 
JUMP 20 

4)JUMPDO1N (R1) 
X19=0SIN(C2U5) 
X20=000S(C2U5) 
X21=0EXP(-C1U5) 
X22=U5(C11+2C2U6-1-U6U6) 
X23=U5(C11-2C2U6+U6U6) 
X0=(X18X21(-C1X19A-C2X20-U6X20)+C2+U6)/X22 
X0=X0-(X18X21(-C1X19-C2X2O+U6X20)+C2-U6)/X23 
X1=(X18X21(-C1X2O+C2X19-U6X19)+C1)/X23 
X1=X1-(X18X21(-C1X2O+C2X19+U6X19)+C1)/X22 
X4=-X1 
X5=X0 
JUMP 11,C31$2 
X10=2U6(1-X180EXP(-U2U5))/(U5U3+U5U6U6) 
X15=X10 
JUMP 12 
11)X19=0SIN(C4U5) 
X20=000S(C4U5) 
X21=0EXP(-C3U5) 
X22=U5(C12+2C4U6i-U6U6) 
X23=U5(C12-2C4U6+U6U6) 
X10=(X18X21(-C3X19-C4X20-U6X20)+C4+U6)/X22 
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X10=X10-(x18x21(-c3x19-c4x2o+u6x2o)+c4-u6)/x23 
x11.(x18x21(-c3x2o+c4x19-u6xi9)+c3)/x23 
xil=x11-(x18x21(-c3x2o+c4xig+u6xig)+c3)/x22 
x14=-x11 
xi5=xio 
12)07(A22)xo,16 
K=o(1)15 

REPEAT 
07(A23)X0,16 
A25=026(A22,B34,4,1,4) 
A26=026(A23,B35,4,1,4) 
A22=026(A18+4,A25,3,1,4) 
A23=026(A19+4,A26,3,1,4) 
A24+1=011(A22,A23,3) 
X19=OSIN(C2U5) 
X20=000S(C2U5) 
X21=0EXP(-C1U5) 
X22=U5(011+2C2U6-1416U6) 
X23=U5(C11-202U6+U6U6) 
X0=(X18X21(-C1X20+C2X19+U6X19)+01)/X22 
xo=x0+(x18x21(-cino+c2x19-u6x19)+ci)/x23 
x1.(x18x21(-01x19-C2X20-U6X20)+C2A-U6)/X22 
X1=X1-(X18X21(C1X19+02X20-U6X20)-02+U6)/X23 
X4= -X1 
X5=Xo 
JUMP 13,C31#2 
X1o=2U2(1-X180FACP(-U2U5))/(U5U3+U5U6U6) 
X15=X10 
JUMP 14 
13)X1946SIN(C4U5) 
X20=000S(C4U5) 
X21=0EXP(-C3U5) 
X22=U5(C12+2C4U6+U6U6) 
X23=U5(C12-2C4U64116U6) 
X10=(X18X21(-C3X20+C4X194116X19)+C3)/X22 
X10=X10+(X18X21(-C3X20+C4X19-U6X19)+C3)/X23 
X11=(X18X21(-C3X19-C4X20-U6X20)+044156)/X22 
X11=X11-(X18X21(C3X19+C4X20-U6X20)-C4+U6)/X23 
X14=-X11 
X15=X10 
14)07(A22)X0,16 
K=0(1)15 
XK=X18XK 
REPEAT 
07(A23)Xo,16 
A25=026(A22,B34,4,1,4) 
A26=026(A23,B35,4.1,4)  
A25=026(A18,A25,1,1,4) 
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A26=026(A19,A26,1,114) 
A244311(A25,A26,1) 
JUMPDOWN (R1/9) 
06(A24)170,4 
X0=Y0 
X1=Y1 
X6=Y2 
X7=Y3 
07(A5)X4,4 
07(A7)X0,4 
JUMP 20 

8)06(A5)X0,4 
06(A7)x4,4 
K=0(1)7 
XK=X18XK 
REPEAT 
07(A5)X0,4 
07(A7)X4,4 
20)RETURN 

* * 

ROUTINE 12 

1)JUMP 51,M+M I =0 
;16=4 
U5=H2 
Q=C1'(S')F, 
o=(Q-g? ')/S'  
U6=Q;/U5 
X18=0PARITY(Q) 
JUMPDOWN (R11/4) 
JUMP 6,C18=1 
D' =M-1 
J'=T+MNO 
JUMP 2,C18=2 
JUMP 3,C18=3 
JUMP 4,C18=4 
JUMP 52,C18=5 
JUMPDOWN (R2/3) 
C26=C20 
JUMPDOWN (R11/9) 
0'=3 
JUMP 5 
2)06(A5+2 )X0,2 
JUMP 5 
3)06(A7)X0,2 
JUMP 5 
52)06(A5+2)X0,1 
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06(A744)c24,1 
xo=-x0orN(;33) 
x1=c240srm(;33) 
JUMP 5 
4)06(A5+2)xo,1 
5)JumPtiewN (R11/3) 
6)Jump 11,13w 
JUMP 11,c19=1 
x18=0pARITy(P) 
JUMPDOWN (R11/8) 
0e=My-1 
J e=T+MNH9-144'NO 
JUMP 7,C19=2 
JUMP 8,C19=3 
JUMP 9,C19=4 
JUMP 53,c19=5 
JUMPDOWN (R2/4) 
C26=—C20 
JUMPDWN (R11/9) 
Oe=3 
JUMP 10 
7)06(A5+2)X0,2 
JUMP 10 
53)06(A5+2)X0,1 
06(A7+1)024,1 
X0=X0OSIN(;34) 
X1=—C240SIN(;34) 
JUMP 10 
8)06(A7)X0,2 
JUMP 10 
9)06(A5+2 )X0,1 
10)JUMPDOWN (R11/3) 
11)REPEAT 
JUMP 51 

31)JUMP 51,1A-Le=0 
;16=4 
U5=H1 
P=P'(R')R 
0=(P—P')/R e  
U6=P;/U5 
X18=0PARITY(P) 
JUMPD(INN (R11/4) 
JUMP 36,C16=1 
0e=1,-1 
J e=T+LNO 
JUMP 32,C16=2 
JUMP 33,C16=3 
JUMP 34,C16=4 
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JUMP 54,C16=5 
JUMPDO''1N (R2/1) 
C26=C20 
JUMPDOWN (R11/9) 
O'=3 
JUMP 35 
32)06(A5+2)X0,2 
JUMP 35 
54)06(A5+2)xo,1 
06(A7+1)c24,1 
x0.-xolosIN(;31) 
X1=C240SIN(;31) 
JUMP 35 
33)06(A7)X0,2 
JUMP 35 
34)06(A5+2)xo,1 
35)JumProm (R11/3) 
36)JUMP 41,A0 
JUMP 41,C17=1 
X18=0PARITY(0) 
JUMPDOWN (R11/8) 
0'=1;-1 
J'=T+LNH8+MNO 
JUMP 37,C17=2 
JUMP 38,C17=3 
JUMP 39,C17=4 
JUMP 55,C17=5 
JUMPDWN (R2/2) 
C26=-C20 
JUNPDOVIM (R11/9) 
O'=3 
JUMP 40 
37)06(A5+2)X0,2 
JUMP 40 
55)06(A5+2)X0,1 
06(A74-1)C24,1 
X0=X0OSIN(;32) 
X1=-C240SIN(22) 
JUMP 40 
38)06(A7)X0,2 
JUMP 40 
39)06(A5+2)X0,1 
40)JUMPDOWN (R11/3) 
41)REPEAT 
51)RETURN 

* * 

***T 
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ROUTINE 13 

» ACTIONS ALONG EDGE 1 
1)N=.(Li-L')H8+(WM9H9 
V=029(1,N) 
;17=o 
W'=A' 
JUMP 11,C16=1 
;19=C16 
;20=C17 
;54=21  
20=-22 
I'=o 
JUMPDCWN (R1/10) 
07(1336+4)Xo/4 
P=P1(R9R 
J=(p-P')/R' 
;1&4 
JUMP 113,c16&O 
JUMPDOWN (R2/1) 
A23=026(A1,A3,4,4,4) 
A23 26(A23,A2,4,4,4) 
A23=026(A23,Ao,4,4,4) 
A26=029(C2024) 
A23=026(A26,A23.4,4,4) 
A22=015(Ao,16) 
113)JUMP 
JUMPDOWN (R2/2) 
A25=026(A1,A3,4,4,4) 
A25h26(A25,A2,4,4,4) 
A25-026(A25,A0,4,4,4) 
A26=029(-C20,4) 
A25=9526(A26,A25#4,4.4)  
1o5)JUMPDCWN (R10/1) 
JUMP 2,C16=2 
JUMP 3,C16=3 
JUMP 6,C16=4 
JUMP 7,C16=5 
I=o(1)3 
JUmpDOWN (R1/10) 
XI=1 
07(E36)X0,4 
JUMPDOWN (R10/8) 
TW(LW)H8+14744 
JUMPDOWN (R12/1) 
REPEAT 
JUMP 4 
7)I=10(01 
JUMPD3I1N (111/10) 
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X(I+1)=1 
07(B36)XO,4 
JUMPDOWN (R10/8) 
T=N(L+L')H8+LJ+I 
JUMPDOWN (R12/1) 
REPEAT 
JUMP 4 
Wumpporni (R1/10) 
X2=1 
07(B36)X°,4 
JUMPDOWN (Rio/8) 
T#N(LW)H8+LJ 
JUMPDOWN (R12/1) 
JUMP 4 
2)I0(1)1 
JUMPDOWN (R1/10) 
X(I+2)=1 
07(B36)X°,4 

JUMPDOWN (R10/8) 
T=N(L+L')H8+LJ+I 
JUMPDOWN (R12/1) 
REPEAT 
JUMP 4 
3)I=0(1)1 
JUMPDOWN (R1/10) 
XI=1 
07(B36)X0,4 
JUMPDOWN (R10/8) 
T=N(L+L')H8+LJ+I 
JUMPDOWN (R12/1) 
REPEAT 
4)REPEAT 
NEWLINE 2 
CAPTION 
EDGE 1 COMPLETE 

>> ACTIONS ALONG EDGE 2 
11)JUMP 21,C17=1 
JUMP 21,AW 
;19=C17 
;20=C16 
;30=';31  
;54=-22  
I'=22 
JUMPDOWN (R1/10) 
07(B36)X0,4 
P=P'(R')R 
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J=(P-P')/R' 
;16=4 
JUMP 114,C17#0 
JUMPDOWN (R2/2) 
A234326(A1 , A3 , 4 , 4, 4 ) 
A23=026(A23 A214, 4 4 ) 
A23=026(Az3,A0,4,4,4) 
A26=029( -C20,4) 
A23=026(A26, A238  4,4.4) 
A22=015 (A0,16) 
114)JUMP 106,C16$0 
JUMPDOWN (R2/1) 
A254525(A1,A3,4,4,4) 
A25=026(A25,A2,4,4,4) 
A25=026(A25,A0,4,4,4) 
A26=029(C20,4) 
A25=026(A26,A25, 44,  4)  
106)JUMPDCWN (R10/1) 
JUMP 12,C17=2 
JUMP 13,C17=3 
JUMP 16,c17=4 
JUMP 17,C17=5 
1=0(1)3 
JUMPDOWN (R1/10) 
XI=1 
07(B36+4)X0,4 
JUMPDOWN (R10/8) 
T=N(LfL')H8+1,H8+1,'J+I 
JUMPDOWN (R12/1) 
REPEAT 
JUMP 14 
17)10(1)1 
JUMPDOWN (R1/10) 
X(I+1)=1 
07(B364-4)X0,4 
JUMPDOWN (R10/8) 
T=N(Li-L')H8A-LH8+L'J+I 
JUMPDOWN (R12/1) 
REPEAT 
JUMP 14 
16)JUMPDOWN (R1/10) 
X2=1 
07(3364.4)X0,4 
JUMPDOWN (R10/8) 
T=N(Li-L')H84-LH8+L'J 
JUMPDOWN (R12/1) 
JUMP 14 
12)13(1)1 
JUMPDOWN (R1/10) 
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X(I+2)=1 
07(B3644)X0,4 
JUMPDOWN (R10/8) 
T=N(LFL')H8+1E8+L'J+I 
JUMPDOWN (R12/1) 
REPEAT 
JUMP 14 
13)1=0(1)1 
JUMPDOWN (R1/10) 
X1=1 
07(B36*4)X0,4 
JUMPDOWN (R10/8) 
T=N(L+L')H8+LH8+L'J+I 
JUMPDOWN (R12/1) 
REPEAT 
14)REPEAT 
NEWLINE 
CAPTION 
EDGE 2 COMPLETE 

>> ACTIONS ALONG EDGE 3 
21)W'=B' 
JUMP 31,C18=i 
;19=C18 
;20=C19 
;54=;33 
;30=-;34 
I'=0 
JUMPDOWN (R1/10) 
07(336+4)X0,4 
(1:2T(s,)s 
J=(Q-A')/s' 
;16=4 
JUMP 115,C18#0 
JUMPDOWN (R2/3) 
A23=026(A1,A3149424) 
A23 626(A23,A2,414,4)  
A234626(A23,A024,4,4) 
A26=029(C20,4) 
A2326(A26,A23,4,4,4) 
A22=015(A0,16) 
115)JUMP 107,W#4 
JUMPDOWN (R2/4) 
A25=026(A1,A3,4,494)  
A254J26(A25,A2,4•4,4) 
A254Y26(A25,A0,4:4,4) 
A26=029( -C20,4) 
A25=026(A26,A25,4,4,4) 



- 357  - 

107)JUMPDOWN (R10/2) 
JUMP 22,C18=2 
JUMP 23,C18=3 
JUMP 26,018=4 
JUMP 27,C18=5 
1=0(1)3 
JUMPDOWN (R1/10) 
XI=1 
07(336)X0,4 
JUMPDOWN (R10/8) 
T=(14+L')H8+MJ+I 
JUMPDOWN (R12/31) 
REPEAT 
JUMP 24 
27)1=0(1)1 
JUMPDOWN (R1/10) 
X(I+1)=1 
07(B36)X0,4 
JUMPDOWN (R10/8) 
T=(14-L')H8+MJ+I 
JUMPDOWN (R12/31) 
REPEAT 
JUMP 24 
26)JUMPDO6VN (R1/10) 
X2=1 
07(B36)X0,4 
JUMPDOWN (Rio/8) 
T=(L+L')H8+MJ 
JUMPDOWN (R12/31) 
JUMP 24 
22)1=0(1)1 
JUMPDOWN (R1/10) 
X(I+2)=1 
07(1336)X0,4 
JUMPDOWN (Rio/8) 
T=(L+L')H8+MJ+I 
JUMPDOWN (R12/31) 
REPEAT 
JUMP 24 
23)1=0(1)1 
JUMPDOWN (R1/10) 
XI=1 
07(1336)X0.4 
JUMPDOWN (R10/8) 
T=(L+L')H8+Mj+I 
JUMPDOWN (R12/31) 
REPEAT 
24)REPEAT 
NEWLINE 
CAPTION 
EDGE 3 COMPLETE 



- 358 - 

» ACTIONS ALONG EDGE 4 
31)JUMP 41,C19=1 
JUMP 41,1111$0 
;I9=C19 
;20=C18 
;30=;33 
;54=-;34 
I'=22 
JUMPDOWN (R1/10) 
07(B36)X0,4 
(1=14V(S')S 
J=(n-1Q')/S' 
;16=4 
JUMP 116,C19#0 
JUMPDOWN (R2/4) 
A23=026(A1,A3,4,4,4) 
A23=026 (A23 ,A2 4,4,4)  
A23=026(A23,1603,4,4,4) 
A26=029 (-020,4) 
A23=9526(A26,A23,4,414) 
A22=015(A0,16) 
116)JUMP 108,018#) 
JUMPDOWN (R2/3) 
A25=026(A1 ,A3,4,4.4) 
A25 26(A25,A2,4.4,4)  
A25=026(A25,A0,4,4,4) 
A26.029(c20,4) 
A25=026(A26,A25,4,4,4) 
108)JumPpowN (R10/2) 
JUMP 32,C19=2 
JUMP 33,C19=3 
JUMP 36,C19=4 
JUMP 37,c19.5 
1=0(1)3 
JUMPDOWN (R1/10) 
XI=I 
07(B36+4)X0v4 
JUMPDOWN (R10/8) 
T=a+1,9H8+MH9+M'J+I 
JUMPDOWN (R12/31) 
REPEAT 
JUMP 34 
37)1=0(1)1 
JUMPDOWN (R1/10) 
X(I+1)=1 
07(1336+4 ) x0,4 
JUMPDOWN (R10/8) 
T=(L+12)H8+ME9+MeJ+I 
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JUMPDOWN (R12/31) 
REPEAT 
JUMP 34 
36)JUMPDOWN (R1/10) 
X2=1 
07(B36+4)Xo ,4 
JUMPDOWN (Rio/8) 
T=(L+L')H8+MH9+M'J 
JUMPDOWN (R12/31) 
JUMP 34 
32)1=0(1)1 
JUMPDOWN (R1/10) 
X(I+2)=1 
07(B36+4)X0,4 
JUMPDOWN (R10/8) 
T=(L+M)H8+MH9+M'J+I 
JUMPDOWN (R12/31) 
REPEAT 
JUMP 34 
33)1=0(1)1 
JUMPECVN (R1/10) 
XI=1 
07(B364.4)X0,4 
JUMPDOWN (R10/8) 
T=(I+L')H8+MH9+M'J+I 
JUMPDOWN (R12/31) 
REPEAT 
34)REPEAT 

41)JUMP 62,N=0 
NEWLINE 
CAPTION 
MATRIX V FORMED 
NEWLINE 2 
JUMPDOWN (R5) 
CAPTION 
P.SOLN. GAPS (DISPLACEMENTS MULTIPLIED BY C20) 
JUMP 42,L=0 
NEWLINE 
CAPTION 
EDGE 1 
K=LH8-L 
I(L)K 
06(U+I )X1, L 
NEWLINE 
0'=1(1)L 
PRINT(X0')0,4 
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REPEAT 
REPEAT 
42)JUMP 43 
NEWLINE 
CAPTION 
EDGE 2 
K=LH8 
J=K+L H8-L 
I=K(L' 
06 (U+I )X1 , 
NEWLINE 
O t=1(1)L' 
PRINT (X0 )0 ,4 
REPEAT 
REPEAT 
43) JUMP 44, M0 
NEWLINE 
CAPTION 
EDGE 3 
K=( 	)H8 
J=K+MH9-M 
I=K(M)J 
06(U+I )X1 , M 
NEWLINE 
0'=1(1)M 
PRINT (XO' )0,4 
REPEAT 
REPEAT 
44) JUMP 45,m 
NEWLINE 
CAPTION 
EDGE 4 
K= (L4-L')H8+MH9 
J=K+PR '119-M 
I=K(P11' )J 
06(U+I)X1,A4' 
NEWLINE 
0 '=1(1)M' 
PRINT (XO ' )0,4 
REPEAT 
REPEAT 

45 ) JUMP 62 , N=0 
U=028 ( V,N , 1) 
NEWLINE 2 
CAPTION 
MATRIX V INVERTED 
NEWLINE 3 
CAPTION 
SOLUTION VECTORS 
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ARBITRARY CONSTANTS 
46)JUMPDOWN (R1/10) 
07(16)X0,4 
P=P'(R')R 
J'=(P-P')/R' 
DJ'w015(A6,4) 
EJ'=015(A6,4) 
REPEAT 
Q=Cr(S')S 
J'=01-Q'/S1  
FJ'=015(A6,4) 
GJ'=015(A6,4) 
REPEAT 

» ACTIONS ALCNG EDGE 1 
;17=123 
W' =A' 
JUMP 50,C16=1 
CAPTION 
EDGE 1 
NEWLINE 
CAPTION 
P 

;19=C16 
;20=C17 
;54=21  
;30=-;32  
I'=o 
P=P'(R')R 
;1-E4 
JUMP 117,C160 
JUMPDCWN (R2/1) 
A23=026(A1,A3,4,4,4) 
A23=026(A23,A2.4,4,4) 
A23=026(A23,A0,4,4,4) 
A26=029(C20,4) 
A23.-026(A26,A23,4,4,4) 
A22415(A0,16) 
117)JUMP 109,L'$4 
JUMPDOWN (122/2) 
A25=926(A1,A3,4,414) 
A254626(A25,A2,4/4,4) 
A25=026(A25,A014,4/4) 
A26629( -C20,4) 
A254626(A26,A2514.4,4) 
1o9).]"=(13-13')/R' 
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K=U+LJ' 
JUMPDOWN (R1/9) 
JUMP 47,C16=2 
JUMP 48,C16=3 
JUMP 63,C16=4 
JUMP 70,C16=5 
06 (K )X0,4 
JUMP 49 
70)06(K)X1,2 
JUMP 49 
63)06(K)X2,1 
JUMP 49 
47)06(0x2,2 
JUMP 49 
48)06(ox0,2 
49)NEwLINE 
PRINT(P)2,0 
I=0(1)3 
XI=-XI 
PRINT(XI)0,4 
REPEAT 
07(B36)XO, 8 
JUMPDOWN (R10/1) 
DJ'=015(B34,4) 
W=015(B35,4) 
REPEAT 
JUMP 54X$0 

>> ACTIONS ALEN& EDGE 2 
50)JUMP 54,C17=1 
;19=C17 
;20=C16 
;54=-;32  
;30.;31 
P=22 
NEWLINE 2 
CAPTION 
EDGE 2 
NEWLINE 
CAPTION 

P 
P=P'(R')R 
;16=4 
JUMP 118,C17$0 
JUMPDOWN (R2/2) 
A23=026(A1,A3,4,4,4) 
A23=026(A23,A2,4,4,4) 
A23=026(A23 ,A0,494,4) 
A26=029 ( -C20,4) 
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A23=026(A26,A23,41494) 
A22=015 (A0,16) 
118)JUMP 110,C16A0 
JUMPDOWN (R2/1) 
A25=026(A1,A3,474,4) 
A254526(A25,A21414,4) 
A25=026(A25,A014,4,4) 
A26=29(C20,4) 
A25=026(A26,A25,4,424) 
110)J e=(P—P')/R' 
K=U+LH8-1-L'J' 
JUMPDOWN (121/9) 
JUMP 51,C17=2 
JUMP 52,C17=3 
JUMP 642C17=4 
JUMP 71,C17=5 
06(K)x4,4 
JUMP 53 
71)06(K)X5,2 
JUMP 53 
64)06(K)X6,1 
JUMP 53 
51)06(K)X6,2 
JUMP 53 
52)0600)4,2 
53 )NEWLINE 
PRINT(P)2,0 
1=4(1)7 xr= -xi 
PRINT(XI)0.4 
REPEAT 
07(B36)X0,8 
JUMPDOWN (R10/1) 
DJ'=011(DJ",B34,4) 
EJ'=011(EJ',D35,4) 
REPEAT 

» ACTIONS ALONG EDGE 3 
54)w 
JUMP 58,C18=1 
;19=C18 
;20=C19 
;54=23 
;30=-;34 
I'=0 
NEWLINE 2 
CAPTICN 
EDGE 3 
NEWLINE 
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CAPTION 

Q=Qt(S')S 
;16% 
JUMP 119,C18$0 
JUMPDOWN (R2/3) 
A23=026(A1 , A3 ;41424)  
A23=026(A23,A21424,4) 
A23=026(A23 ,A01414,4)  
A26=029(C20,4) 
A23=026 (A26 , A23 , 4 	) 
A22=015 (A0,16) 
119)JUMP 111•Mi4 
JUMPDMIN (R2/4) 
A25=026(A1,A394,414) 
A254626(A25 	4,4) 
A254)26(A25,AOP 414,4) 
A26=029 ( -C2014) 
A25=026(A26,A25.4,404) 
111).1'=(Q440. )/S' 
K=U-1-(L+L')H8-4-MJ' 
JUMPDOWN (R1/9) 
JUMP 55,C18=2 
JUMP 56,C18=3 
JUMP 65,c18=4 
JUMP 72,C18=5 
06(K)X0,4 
JUMP 57 
72)06(K)X1,2 
JUMP 57 
65)0600x2,1 
JUMP 57 
55)06(K)X2,2 
JUMP 57 
56)0600xo,2 
57)NLWLINE 
PRINT(Q)2,0 
1=0(1)3 
XI= -XI 
PRINT(XI)0.4 
REPEAT 
07(B36)Xo,8 
JUMPDCWN (R10/2) 
FJ'=015(B34,4) 
GJ'=015(B35.4) 
REPEAT 
JUMP 62,1Y Y-0 
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>> ACTIONS ALONG EDGE 4 
58)JuNP 62,c19=1 
;19=C19 
;zo=c18 
;54=-;34 
;30=;33 

NEWLINE 2 
CAPTION 
EDGE 4 
NEWLINE 
CAPTICN 

Q 
Qr,:2 1 (t.;')s 
;16=4 
JUMP 104,C19#0 
JUMPDOWN (R2/4) 
A23=9i26(A1,A3,4,4,4) 
A23=026(1123,A2,4,4,4) 
A23=026(A23,A0,4,4,4) 
A26=029( -C20,4) 
A23426(A26,A23,4,474) 
A22=015(A0,16) 
104)JUMP 112,C18#0 
JUMPDOWN (R2/3) 
A25=026(A1,A3,4,4,4) 
A25426(A25,A2,4,4,4) 
A25=026(A25,A0,494,4) 
A26429(C20,4) 
A25=026(A26,A25,414,4) 
112).1'=((1 41 1 )/E' 
K=U+(L+L')H8+MH9+M'J' 
JUMPDOWN (R1/9) 
JUMP 59,C19=2 
JUMP 60,C19=3 
JUMP 66, c19=4 
JUMP 73,c19=5 
06(K)X4,4 
JUMP 61 
73)06(K)X5,2 
JUMP 61 
66)06(E)X6,1 
SUMP 61 
59)06(K)X6,2 
SUMP 61 
60)06(K)X4,2 
61)NEWL1NE 
PRINT(Q)2,0 
1=4(1)7 
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XI= -XI 
PRINT(XI)0,4 
REPEAT 
07(B36)X0,8 
JUMPDOWN (R10/2) 
FJ'=011(FJ',B34,4) 
GJ'=011(GJ',B35,4) 
REPEAT 
62)JUMPDOWN (R14) 
RETURN 

* * 

ROUTINE 14 

» TOTAL SOLUTION PRINT INSTRUCTIONS 
>>OUTPUT DOMAIN 
1)READ(H20) 
READ(H21) 
READ(H22) 
READ(H23) 
H20=H20H1 
H21=H21H1 
H22=H22H2 
H23=H23H2 
READ (N ) 
READ(4') 
I=1(1)15 
XI=0 
REPEAT 
K=NN' -1 
I=D(1)K 
07(G'+151)X1,15 
REPEAT 
N=N-1 
N'=N'-1 
JUMP 4,N=0 
H24=(H21-W20)/N 
4)JUMP 5,N'=o 
H25=(H23 -1122)/F' 
5)NEWLINE 4 
CAPT ION 

POINT(A,B) 	U(C) 	M(A) 	M(B) 
CAPTION 

N(A) 	N(B) 	M(AB) 	N(AB) 
NEWLINE 
CAPTION 

U(A) 	PSI(A) 	U(B) 
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CAPTION 
PSI(B) 

NEWLINE 
CAPTION 

Q(A) 	Q(B) 	Q' (A) 

(4 1(B) 

>> C.FUNCTION SOLN. ACTIONS ALONG EDGES 1 AND 2 
JUMP 101,C23>2.5 
JUMP 6,L+1,1 =0 
101)13=P ?(R')R 
X'=(P—P')/R' 
JUMPDOWN (R9/4) 
J'=0(1)N' 
H12=H22+J'H25 
ZO=H12 
;18=H2—ZO 
JUMPDOWN (R8/3) 
A20=026(A20,DIV,4,1,4) 
A21=026(A21,FX'.4,1,4) 
839=026(837,120,15,1,4) 
B40=026(B38,A21,15,1,4) 
B40=011(B39,1140,15) 
06(B40)Y1,15 
I'=0(1)N 
H11=H20+I'H24 
;O=U2H11 
;1=OSIN(;0) 
;2=000S(;0) 
I=1(1)5 
XI=;1YI 
REPEAT 
1=6(1)9 
XI=;2YI 
REPEAT 
X10=;1Y10 
X11=;1Y11 
X12=;2Y12 
X13=;1Y13 
X14=;2Y14 
X15=;1Y15 
07(B40)X1,15 
K=15N'I'+15I'+15J'iG s  
K=011(K,B40,15) 
REPEAT 
REPEAT 
REPEAT 
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» C.FUNCTION SOLN. ACTIONS ALONG EDGES 
6)JUMP 7,M4111 =0 
CW(S9S 
K'=(Q-Q T )/S' 
JUMPDQVN (R9/5) 
I'=0(1)N 
H11=H2O+PH24 
ZO=H11 
;18=H1-ZO 
JUMPDOWN (R8/3) 
A20=026(A20,FE'14,114) 
A21=026(A21,OK',4,1,4) 
B39=026(B37,A20,15,1,4) 
B40=026(B38,A21,15,1,4) 
B40=011(D39,B40,15) 
06(B40)Y1,15 
J'=0(1)141  
1112=H22+3'H25 
;0=U2H12 
;1=OSIN(;0) 
;2=OCOS(;0) 
1=1(1)5 
XI=;1YI 
REPEAT 
X6=;2Y6 
X7=;2Y7 
X8=;1Y8 
X9=;1Y9 
X10=;2Y10 
X11=;2Y11 
X12=;1Y12 
X13=;2Y13 
X14=;1Y14 
X15=;2Y15 
07(B40)X1,15 
K=15N'I'+151 '1-153"-f-0' 
K=011(K,B40,15) 
REPEAT 
REPEAT 
REPEAT 

» P.SOLN. (NAVIER SOLN.) 
7)K'=H40 
I'=H26 
K=H27 
T'=H28 

3 AND 4 
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J'=H29 
J=H30 
T=H31 
P=P(K)T' 
I=(P-I')H39/K 
Q=J"(J)T 
JUMPDGNN (R3) 

I+((?.-J' )/J 
07(F'+0)Y0,1 
07(F'+0+X')Y5,1 
917(F'+0+2X9Y7,1 
07(F'+0+3K')Y2,1 
07(F'+0+4K9Y4,1 
07(P'+0+5K')Y6,1 
07(1"-1-0+6K')Y3,1 
07(1"+04-7K9Y8,1 
07(F'+0+8K9Y10,1 
07(P'+0+9K')Y9,1 
07(P'+0+10K9Y11,1 
07(F'1-0-1-11K9Y12,1 
07(F'+0+12K9Y13,1 
X1=1,12 -H7Y6 
07(F'+0-1-13K9X1,1 
X1=Y13-116y6 
07(F'+0+14K')X1,1 
REPEAT 
REPEAT 

I'=0(1)N 
NEWLINE 
H11=H2O+I'H24 
J'=0(1)N' 
H12=H22-1-J'H25 
NEWLINE 2 
PRINT(H11)4,2 
CAPTION 

PRINT(H12)4,2 
SPACE 2 
X0=1 
07(A11)X0,1 
07(Al2)X0,1 

» POSITION MATRICES 
T=H26 
0=H27 
0'=H28 
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P=T(0)01  
H6=P;H11/H1 
I=(P-T)/O 
XI=OSIN(H6) 
YI=6COS(H6) 
REPEAT 
07(A9)xo0.138 
07(A10)Y0,838 
JUMP 8,C23=4 
JUMP 9,C23=3 
T=H29 
0=H30 
0'=H31 
Q=T(0)01  
H7=Q;H12/112 
I=(Q-T)/0  
XI=OSIN(H7) 
YI=OCOS(H7) 
REPEAT 
07(A11)X0,H39 
07(Al2)Y0,1139 
JUNI) 9 
8)xo=ocos(i32-H4H12) 
Yo=0IN(1132-H.012) 
07(A11)xo,1 
07(ma)Yo,1 

»PRINT OUT 
9)K=15N'I'+15I'+15J'+G i  
1=0(1)4 
J=IH40 
A13=0260(A9,F'14,1,H39,H38) 
A13=026(A13,A11,1,1,H39) 
06(A13)XI,1 
REPEAT 
1=5(1)6 
J=IH40 
A13=026(A10,F4J,1,H39,H38) 
A13=026(A13,Al2,1,1,H59) 
06(A13)XI,1 
REPEAT 
1=7(1)8 
J=IH40 
A13=0260(A10,1"+3,1,1139,1138) 
Al3=026(A13,A11,1,1,H59) 
06(A13)XI,1 
REPEAT 
1=9(1)10 
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J=IH40 
A13=026(A9,F'+J,1,H39,H38) 
A13=026(A13,Al2,1,1,1139) 
06(A13)XI,1 
REPEAT 
1=11(2)13 
J=IH40 
A13=026(A10,F'+J,1,H39,H38) 
Al3=026(A13,A11,1,1,H39) 
06(A13)XI,1 
REPEAT 
1=12(2)14 
J=IH40 
A13=026(A9,r+J,1,H39,H38) 
A13=026(A13,Al2,1,1,H39) 
06(A13)XI,1 
REPEAT 
06(K)X20,15 
1=0(1)14 
;1=XI+X(I+20) 
JUMP 98,1=14 
JUMP 99,1$7 
98)SPACE 22 
99)PRINT(;1)O,4 
REPEAT 
REPEAT 
REPEAT 
RETURN 

** 

CHAPTER 0 

As50 
Bs80 
C*40 
Us50 
ES50 
Fs50 
G*50 
H*60 
Us10 
Vs1 
Ws1 
X*100 
Y*60 

;,55 
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c27=1 
c28=1 

>> SHELL DIMENSIONS 
1)NEWLINE 2 
CAPTION 
SHALLOW TRANSLATIONAL SHELL (K(ab)=0) ON RECTANGULAR PLAN AREA. 
NEWLINE 2 
CAPTION 

T 	LA(plan) 	LB(plan) 	RISE A 	RISE B 
NEWLINE 
READ(H) 
PRINT(H)O,4 
1=1(1)4 
READ(HI) 
SPACE 2 
PRINT(HI)0,4 
REPEAT 
;1=H3 
;2=H4 
JUMP 60,H3=0 
H3=1/(.125H1H1/H3+.5H3) 
6o )JUMP 61 , H4=0 
H4=1/(.125R2B2/H4+.5H4) 
61)NEWLINE 2 
CAPTION 

K(a) 	K(b) 
NEWLINE 
PRINT(H3)0,6 
SPACE 2 
PRINT(H4)0,6 
C29=3600ARCSIN(OMOD(.5141113))/; 
C30=3600ARCSIN(OMOD(.5H2H4))/; 
NEWLINE 2 
CAPTION 

9(a) 	9(b) 	LA(arc) 	LB(arc) 
NEWLINE 
JUMP 62,H3=0 
JUMP 62,0MOD(;1)-0MOD(1/H3)<0 
C29=360-c29 
62)JUMP 63,H4=0 
JUMP 63,0MOD(;2)-0MOD(1/H4)<0 
C30=360-C30 
63)PRINT(C29)3,3 
SPACE 2 
PRINT(C30)3,3 
JUMP 64,H3=0 
H1=0MOD(;C29/(180H3)) 
64)JUMP 65,H4=0 
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H2=0MOD(;C30/(180H4)) 
65)SPACE 2 
PRINT(111)0.4 
SPACE 2 
PRINT(H2)0.4 

C31=0 
C32=1 
C33=0 
JUMP 66,0MOD(H3)+0MOD(H4)#0 
NEWLINE 2 

CAPTION 
FLAT PLATE - K(a) = 0, MODIFIED K(b) 
H4=0EXP(-20)/(H14412) 
PRINT(H4)0,4 
JUMP 2 
66)JUMP 2,H4=0 
JUMP 2,0MOD((H3-114)/114)>.020MOD(C28) 
H4=H3 
NEWLINE 2 
CAPTION 
MODIFIED K(A) = K(B) = 
PRINT(H3)0,6 
C31=2 
C32=0 
C33=1 

>> LOADING ON SHELL 
2)READ(C23) 
READ(A) 
READ(B) 
NEWLINE 2 
JUMP 70,A=0 
JUMP 71,A=-1 
CAPTION 
WADING SYMMETRIC ABOUT AXIS A=L(a)/2. 
JUMP 70 
71)CAPTION 
LOADING ANTIMETRIC ABOUT AXIS A=L(a)/2. 
70)NEWLINE 
JUMP 72,B=0 
JUMP 73,B=-1 
CAPTION 
LOADING SYMMETRIC ABOUT AXIS B=L(b)/2. 
JUMP 72 
73)CAPTION 
LOADING ANTIMETRIC ABOUT AXIS B=L(b)/2. 



72)NEWLINE 2 
JUMP 74,023=1 
JUMP 76,C23=3 
JUMP 77,c23=4 
JUMP 75,C23=2 
CAPTICN 
UNIFORM LOADING ON TOTAL SURFACE AREA OF SHELL. 	(DOUBLE FOURIER 

EXPANSION) 
NEWLINE 
CAPTION 
INTENSITY OF LOADING 	G(a) 	 G(b) 
CAPTION 

G(c) 
NEWLINE 
READ(X') 
READ(Y') 
READ(Z') 
SPACE 26 
PRINT(X')0,6 
SPACE 12 
PRINT(Y')O,6 
SPACE 8 
PRINT(Z')0,6 
H41=.5H1 
H42=•5112  
H43=H1 
H44=}12  
H45=.5H1  
H46=.5112 
H47=H1 
H48=H2 
H49=.5H1 
H50=.5H2 
H51=H1 
H52=H2 
JUMP 8o 

74)CAPTION 
UNIFORM PATCH LOADING. 	(DOUBLE FOURIER EXPANSION). 
NEWLINE 
CAPTION 
INTENSITY OF LOADING 	 CO-ORDINATES OF CENTRE OF PATCH 
CAPTION 

DIMENSIONS OF PATCH 
READ(X') 
READ(Y') 
READ(Z') 
JUMP 78,X'=0 
1=41(1)44 
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READ(HI) 
REPEAT 
NEWLINE 
CAPTION 
G(a)= 
PRINT(X')0,6 
SPACE 18 
H41=H41H1 
H42=-H42H2  
H43=H43H1 
1144=H44H2  
PRINT(H41)0,4 
PRINT(H42)0,4 
SPACE 18 
PRINT(H43)0,4 
PRINT(H44)O,4 
78)JUMP 79,1"3 
1=45(1)48 
READ(HI) 
REPEAT 
NEWLINE 
CAPTION 
G(b)= 
PRINT(Y')0,6 
SPACE 18 
H45=H45Hi 
1146=H46H2 
H47=H47H1 
H48=H48H2 
PRINT(H45)O,4 
PRINT(H46)0,4 
SPACE 18 
PRINT(H47)O,4 
PRINT(H48)0,4 
79)JUMP 80,z'.o 
1=49(1)52  
READ(HI) 
REPEAT 
NEWLINE 
CAPTION 
G(c)= 
PRINT(V)0,6 
SPACE 18 
149=H49111 
H5o=i6oH2 
H51=H51H1 
H52=H52H2 
PRINT(H49)0,4 
PRINT(H50)0,4 
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SPACE 18 
PRINT(H51)0,4 
PRINT(H52)0,4 
JUMP So 

75)CAPTION 
CYLINDRICAL SHELL - LOADING APPLIED IN A FIXED DIRECTION IN (B-C) PLANE. 
CAPTION 

DOUBLE FOURIER EXPANSION. 
NEWLINE 
CAPTION 
@ = 
READ(Z') 
READ(H32) 
1=49(1)52  
READ(HI) 
REPEAT 
PRINT(H32)3,3 
H32=;H32/180 
NEWLINE 
CAPTION 
INTENSITY OF WADING 	COORDINATES OF CENTRE OF PATCH 
CAPTION 

DIMENSIONS OF PATCH 
NEWLINE 
PRINT(Z')0,6 
SPACE 22 
H49=H49H1 
H50=H5OH2 
H51=H51H1 
H52=H52H2 
PRINT(H49)0,4 
PRINT(H50)0,4 
SPACE 20 
PRINT(H51)0,4 
PRINT(H52)0,4 
JUMP 8o 

76)CAPTILN 
UNIFORM PATCH WADING IN C DIRECTION. 	(SINGLE FOURIER EXPANSION) 
NEWLINE 
CAPTION 
INTENSITY OF LOADING 	CO-ORDINATES OF CENTRE OF PATCH 
CAPTION 

DIMENSIONS OF PATCH 
NEWLINE 
READ(Z') 
READ(H49) 
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READ(H51) 
H49=H49H1 
H51=H51H1 
H50=.5H2 
H52=H2 
PRINT(Z')0,6 
SPACE 18 
PRINT(H49)0,4 
PRINT(H50)0,4 
SPACE 18 
PRINT(H51)O,4 
PRINT(H52)0,4 
JUMP 8o 

77)CAPTICX 
CYLINDRICAL SHELL - SELF WEIGHT. 	(SINGLE FOURIER EXPANSION) 
NEWLINE 
CAPTION 
INTENSITY OF LOADING = 
READ(V) 
READ(H32) 
PRINT(Z')0,6 
NEWLINE 
CAPTION 

= 
PRINT(H32)3,3 
H32=;H32/180 
H33=H32-H4H2 

>> TEMPERATURE LOADING 
80)READ(B70) 
READ(B71) 
READ(B72) 
NEWLINE 2 
CAPTION 
TEMPERATURE T1 = 
PRINT(B70)0,4 
NEWLINE 
CAPTION 
TEMPERATURE T2 = 
PRINT(1371)0,4 
NEWLINE 
CAPTION 
COEFFICIENT OF LINEAR THERMAL EXPANSION = 
PRINT(B72)0,4 
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» BOUNDARY CONDIT ICNS 
1=16(1)19 
READ (CI ) 
REPEAT 
C20=100000 
NEWLINE 2 
CAPTION 
C20=1.0000, 	5 
NEWLINE 2 
CAPTION 
EDGE 1 - 
10=15) 

JUMP 
L=0 
JUMP 11 , C16=1 
L=2 
JUMP 12 , ci 6=2 
JUMP 13,C163 
O'=1 
JUMP 43,016=5 
L=1 
JUMP 14,C16=4 
15 )NEWLINE 
CAPTION 
EDGE 2 - 
K ) =16) 
L ' =4 
JUMP 10, C17=0 
L'=O 
JUMP 11 , C17=1 
L' =2 
JUMP 12 , C17=2 
JUMP 13 , C17=3 
0 ' =2 
JUMP 43,C17=5 
L ' =1 
JUMP 14,017=4 
16) NEWLINE 
CAPT ION 
EDGE 3 -
K)=17) 
M=4 
JUMP 10,  C18=0 
M=O 
JUMP 11,  C18=1 
M=2 
JUMP 12 , C18=2 
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JUMP 13,C18=3 
o'=3 
JUMP 43,C18=5 
M=1 
JUMP 14,C18=4 
17)NEWLINE 
CAPTICK 
EDGE 4 - 
K)=18) 
M'=4 
JUMP 10,C19=0 
M'=0 
JUMP 11,C19=1 
M'=2 
JUMP 12,C19=2 
JUMP 13,C19=3 
0'=4 
JUMP 43,m9=5 
M'=1 
JUMP 14,C19=4 

10)CAPTION 
FLEXIBLE EDGE BEAM. 
JUMP (K) 
11)CAPTION 
DEEP THIN INEXTENSIBLE NORMAL GABLE (SIMPLY SUPPORTED). 
JUMP (K) 
12 )CAPTION 
CLAMPED. 
JUMP (K) 
13)CAPTION 
FREE. 
JUMP (K) 
14)CAPTION 
HINGED. 
JUMP (K) 
43)READ(;(0'+30)) 

CAPTION 
DEEP THIN INEXTENSIBLE OBLIQUE GABLE 	0= 
PRINT(;(O'+30))3,3 
;(0'1-30)=;(0'+30);/130 
JUMP (K) 

18)READ(A') 
JUMP 19,A 1 =0 
L'=0 
NEWLINE 2 
JUMP 41,A'=-1 
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CAPTION 
BOUNDARY CONDITIONS AND LOADING SYMMETRIC ABOUT AXIS B=L(B)/2 
JUMP 19 
41)CAPTION 
BOUNDARY CONDITIONS SYMMETRIC AND LOADING ANTIMETRIC ABOUT AXIS B=L(B)/2 
19)READ(W) 
JUMP 23,B'=0 
W=0 
NEWLINE 
JUMP 42,B'=-1 
CAPTION 
BOUNDARY CONDITIONS AND LOADING SYMMETRIC ABOUT AXIS A=L(A)/2 
JUMP 23 
42)CAPTION 
BOUNDARY CONDITIONS SYMMETRIC AND LOADING ANTIMETRIC ABOUT AXIS A=L(A)/2. 

»EDGE BEAMS CA,I1,12,I3,a,b0Z3,Z2,psi) 
23)READ(;1) 
JUMP 4,;1=0 
1=1(1)28 
READ(BI) 
REPEAT 
1=61(1)64 
READ(BI) 
REPEAT 
1=29(1)32 
READ(BI) 
REPEAT 
NEWLINE 2 
CAPTION 
EDGE BEAMS 	 1 	 2 	3 

4 
NEWLINE 
CAPTION 

I=1(1)4 
PRINT(BI)0,6 
REPEAT 
NEWLINE 
CAPTION 

1=5(1)8 
PRINT(BI)0,6 
REPEAT 
NEWLINE 
CAPTION 
12 
1=9(1)12 
PRINT(BI)O,6 
REPEAT 
NEWLINE 
CAPTION 
13 
1=13(1)16 
PRINT(BI)0,6 
REPEAT 
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NEWLINE 
CAPTION 
A' 
1=17(1)20 
PRINT(BI)O,6 
REPEAT 
NEWLINE 
CAPTION 

1=21(1)24 
PRINT(DI)0,6 
REPEAT 
NEWLINE 
CAPTION 
U.D.L.Z3= 
1=25(1)28 
PRINT(BI)0,6 
REPEAT 
NEWLINE 
CAPTION 
U.D.L.Z2= 
1=61(1)64 
PRINT(BI)0,6 
REPEAT 
NEWLINE 
CAPTION 
PSI 
1=29(1)32 
PRINT(BI)O,6 
BI=;BI/180 
REPEAT 

>>ELASTIC CONSTANTS 
4)READ(E) 
READ(E') 
READ(C) 
D=EBHH/(12-12CO) 
NEWLINE 2 
CAPTION 

E 	E' 	NU 
NEWLINE 
PRINT(E)0,4 
PRINT(E')0,4 
PRINT(C)O,3 
PRINT(D)o,4 
U4=20SQRT(3-3CC)/H 
JUMP 5,E'0 
E'=1 
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>> F.SERIES SPECIFICATIONS 
5)READ(P') 
READ(R') 
READ(R) 
READ(?') 
READ(S') 
READ(S) 
NEWLINE 2 
CAPTION 
C.SOIN. HARMONICS IN (A) DIRECTION P = 
PRINT(P')1,0 
SPACE 2 
PRINT(W)1,0 
SPACE 2 
PRINT(R)2,0 
NEWLINE 
CAPTION 
C.SOLN. HARMONICS IN (B) DIRECTION Q = 
PRINT(W)1,0 
SPACE 2 
PRINT(S')1,0 
SPACE 2 
PRINT(S)2,0 
JUMP 44,R'$0 
R'=1 
44)I=(R-PWR'+1 
H8=I 
JUMP 45,S1 0 
S'=1 
45)I=(S-W)/S'+1 
H9=I 
H10=H8H9 
1=26(1)31 
READ(HI) 
REPEAT 
NEWLINE 
CAPTION 
P.SOIN. HARMONICS IN (A) DIRECTION P'= 
PRINT(H26)1,0 
SPACE 2 
PRINT(H27)1,0 
SPACE 2 
PRINT(H28)2,0 
NEWLINE 
CAPTION 
P.SOIN. HARMONICS IN (B) DIRECTION Q'= 
PRINT(H29)1,0 
SPACE 2 
PRINT(H30)1,O 
SPACE 2 
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PRINT(H31)2,0 
JUMP 46, H27#0 
H27=1 
46)1=(H28-H26)/H274-1 
H38=I 
JUMP 47,H300 
H30=1 
47)1=(H31-H29)/H30+1 
H39=I 
H40=H38H39 

» MATRIX STARTING LOCATIONS 
21)1=0(1)4 
AI=161 
REPEAT 
1=0(1)3 
A(I+5)=80+4I 
REPEAT 
1=0(1)9 
A(I+14)96+16I 
REPEAT 
A24=256 
B33.260 
B41=324 
B35=388 
B36=396 
B37=404 
B38=464 
B39=52,4 
B40=539 
A25=554 
A26.570 
834=586 
B42=590  
B43=622 
B41=654 
A34=686 
A35=702 
A36=718 
A37=734 
A9=750 
A10=750+1138 
Al1=A10+1438 
Al2=A11+1439 
A13=Al2+1139 
u=A13-4140 
v=B+(L+m)1481-(m+m,)B9 
J=H8-1 
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I=0 (1 )J 
DI =V+31 
E I =DI+4 
REPEAT 
K=H9 -1 
I=0 (1 )K 
F I =EJ+8I +4 
G I =F 1+4 
REPEAT 
F =V+8H8+8H9 
G =F '+15H40 

JUMP 54, L+L +M+M 
JUMP 56, M+Ivi ' 
JUMPDOWN (R13) 
JUMPDOWN (R15) 
JUMP 55 
54 ) JUMPDOWN (R14) 
JUMP 55 
56).nimPro7N (R6) 
JUMPDOWN (R15) 
55 ) READ (849) 
JUMP 1,B49=1 
MTV 5,1349=5 
JUMP 52,1349=6 
JUMP 53,1349=9 
JUNPDOWN (R14) 
JUMP 55 
52) NEWL1NE 
1071,0,0,0 
JUMP 1 
53 )END 
CLOSE 

***T 

.25 70  40  4.5 	4 
0 1 1 0 0 50 
o o o 
o 0 2 2 1 1 
2 
4.5 4.5 0 0 
7.58 7.58 0 0 
.375 .375 0  0 
1,287 1.287 o o 
.5 -.5 0 0 
.25 .25 0 0 
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675 	675 	0 
o o 	o 	0 
22.62 	22.62 
4.5,8 	4.5,8  

0 

0 	0 
.15 

i 2 29 1 2 29 
1 2 19 1 2 19 
o .5 0 .5 
5 5 
5 
1 2 39 1 2 39 
1 2 19 1 2 19 
o .5 0 45 
5 5 
5 

1  2  49 1  2  49 
1 2 19 1 2 19 
0 .5 0 .5 
5 5 
1 

.25 50 50 3.1755 3.1755 
O 1 1 0 0 5o 
o o o 
o o o o 1 1 
4 
4.5 4.5 4.5 4.5 
7.58  7.58  7.56  7.58  
.375 .375 .375 .375 
1.287 1.287 1.287 1.287 
.5 	-.5 	.5 	-.5 
.25 	.25 	:25 	.25 
675 	675 	675 	675 
o o 	o 
14.48 	14.48 	14.48 	14.48  
4.5,8 	4.5,8 	.15 1 2 19 1 	2 19 
1 2 19 1 	2 19 
0 .5 0 .5 
5 5 
5 
1 2 29 1 	2 29 
1 2 19 1 	2 19 
o .5 0 .5 
5 5 
5 
1 2 39 1 	2 39 
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1 	2 	19 	1 	2 
0 	.5 	0 	.5 
5 	5 
1 

19 

.208333 	7o 	3o 0  4 
2 	1 	0 	50 	54 .5 .5 1 1 
0 	0 	0 
0 	5 	2 	2 	36 0 1 
1 
4.5 	00 	0 
7.58 	0 	0 
.375 
1.287 	0 	0 
.5 	0 	0 
2 	0 	0 	0 
675 	0 	0 	0 
0 	0 	0 	0 
54 	0 	0 	0 

1 2 19 1 1 19 
1 2 19 0 1 19 
o .5 0 1 
5 5 
9 
***z 

4.5,8  4.5,8  .15 
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CHAPTER IX 

COMPUTER PROGRAMME FOR RULRD SURFACES 

IX.l. Preparation of data tapes  

The sequence of symbols to be specified is presented 

in the form of a flow diagram in figure 9.1. All symbols 

enclosed in rectangular cages must be specified in the 

order they occur in following the flow diagram. 

Symbols used in the flow diagram 

k 	= 'twist' of the surface, defined in figure 9.2 

n1, n2, n3, n4  = constant edge forces nap  applied along 

edges 1, 2, 3 and 4 respetively (when boundary con-

dition is represented by code number 6). 

All other symbols are as defined for translational shells 

in section VIII.1. 

Note 

(i) Computations are made using the plan lengths 

La 
and L (translational shells are computed using the 

arc lengths 1a and) 1p .  

(ii) Only loading conditions represented by C23 = 0 

and C23 = 1 are applicable. 

(iii) The code numbers defining the boundary condi-

tions c ( ' 16' c17' c18, c
10) are listed in table 2.2. 
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Start of flow diagram 

t, La, Lp, kaP, 

C23, A, B 

G 	
G (3 , G,( a' (3 ,  7  

C23 = 0 

' 71' 171' 71 Ga=0 

G
0
=0 x2, 	U2 .11 

G =0 , y3, 713, -173  

Bk9=1 
B49=6 

Figure 9.1 



016 = 6 

n1 
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[ C16' C17' c18'19 I 

• 

V 

• 

 

ow:- 	 
C1'r — 

 

C180, 	 

n 

V 

n4 

A', B', E, v 

C19 = 

B49=1 
B49=6 

Figure 9.1 (continued) 
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d d.d d 1,  2' 3,  d2  

r, s 

B49 

B49=1 	 B'+9=2  
I 

B49=6 
(Break output) / B49=9 

B49=-5 

1 	
HxxZ 1 	End of flow diagram 

Figure 9.1 (continued) 
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The middle surface of the shell is represented by 

the equation (section II.1):- 

z = ax2  + by2  + cxy + dx + ey + f 

Then kceP = c 

In the above diagram c = — ;ca m;5  

Figure 9.2 
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IX.2. Job description(37)  

Instructions  

The comments made in section VII.2 for translational 

shells are applicable where tables 8.5 and 8.6 are re-

placed by tables 9.1 and 9.2 respectively and, 

Instruction for compilation = 7800 

TABLE 9.1 

Number of equations per comple- 

Edge Condition mentary solution harmonic speci-

fied in a direction parallel to 

the edge 

Free-guided 0 

Hinged 1 

Clamped 2 

Free 2 

Simply supported 2 

Code number 6 2 

Output 

For a typical problem where the shell solution is 

printed at 30 points the number of lines of print-out 

is approximately 250 lines. Print-out at additional 

points countsat about 5 lines per point. 



393 - 

TABU', 9.2 

Number of equations 

to be solved Number of instructions 

30 1000 

40 1500 

60 3000 

80 5000 

100 9000 

120 12000 

Blocks 

Compilation = 100 
2 

Execution = 40 + 512 

where y = maximum number of equations to be solved in 

a single run. 

Variables 

Main = 75U 

Auxiliary = 2000 + y2  

where y = maximum number of equations to be solved in 

a single run. 
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IX.3. 	for ruled surfaces 

The programme is written in Extended Mercury Auto-

code (EMA)(37)  for the Atlas computer at the University 

of London Institute of Computer Science. 

JOB 
DSC42FC1, GUNASEKERA G R6 RUN 30 1.3.67 
COMPUTING 60000 INSTRUCTIONS 
OUTPUT 
0 LINE PRINTER 2500 LINES 
STORE 80/104 BLOCKS 
COMPILER EMA 
MAIN *750 
AUXILIARY(0,20000) 
DUMPS 0 
DEPTH o 

ROUTINE 3 

NAVIER SOLUTION COEFFICIENTS 
1)H6=P;/H1 
H7=;; /H2 
JUMP 3,023=3 
0.o=i6/(H1H2) 
X=0 
JUMP 10,X'=0 
JUMP 10,13 3 
JUMP 5,A=-1 
X=OSIN(H6H41)0SIN(.5H6H43)/H6 
JUMP 6 
5)x=(-000s(H6141)+000s(H6H41-.961443))/H6 
6),TumP 7,B=1 
JUMP 8,Q=0 
X=;10X'XOCOS(B7H42)0SrN(.5117H44)/H7 
JUMP 10 
8)X=;10X'XH44/4 
JUMP 10 
7)JUMP 9,q1 Z1 
X=;10X'X(OSIN(H7H42)-OSIN(H7H42-.5H7H44))/H7 
JUMP 10 
9)X=0 
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10)Y=0 
JUMP 16, Y' 
JUMP 16,c1=0 
JUMP 11,A=1 
JUMP 12,P=0 
Y=OCOSCH6H45)0111(.5H6H47)/H6 
JUMP 13 
12)Y=H47/4 
JUMP 13 
11)JUMP 16,p=o 
Y=WIN(H6145)-coso(H6H45-.5H6H47))/H6 
13)JUMP 14,B.-1 
Y=;10Y'YOS(NCH7H46)0SIN(.5H7H48)/H7 
JUMP 16 
14)Y=;10Y'Y(-000S(H7H46)+000SCH7H46—.5H7H413))/H7 
16)Z=0 
JUMP 50,Z'=0 
JUMP 50,P=0 
JUMP 50,Q=0 
JUMP 17,A=-1 
Z=OSIN(H6H49)0SIN(.5H6H51)/H6 
JUNE,  18 
17)z-4-occs(16149)+0cos(H61149-.9161151))/116 
18)Jump 19,13-1 
Z=;10Z'ZOSIN(H7H50)0SIN(.5H7H52)/H7 
JUMP 50 
19)Z=;10Z'Z(-91COS(H7H50)+000S(H7H50—.5H7H52))/H7 
JUMP 50 

3)X=0 
Y=0 
Z=0 
JUMP 60,P=0 
Z=4Z'OSIN(H6H49)0SIY(.5H6H51)/(H6H1) 
JUAD 61 

50)JUMP 51,P=0 
JUMP 52,Q=0 
;1=H6H6 
;2=H7H7 
;3=;1+;2  
;4=2;3 
;5=D;4;4+4EHH5H5;1;2  
yo=(34z-2115H6117((;2/1.16-cH6)x4(;1/117-cH7)Y))/;5 
yi....(2m151-16m7yo+(wx6-cs5)x+(0./117-cH7)10/;4 
y2-ny0(;1.4-c;2) 
y3=-DH6H7yo(1-c) 
y4=Ino(;2+co.) 
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Y5= -;2Y1+X/H6 
Y6= -H6H7Y1 
Y7= -;1Y1+Y/H7 
Y8=(Y5-CY7)/(H6EH) 
Y9=(Y7-CY5)/(H7EH) 
Y1O=H6Y0 
Y11=H7Y0 
Y12=H6Y2-H7Y3 
Y13=H7Y4-H6Y3 
JUMP 99 

51)0'=0(1)13 
YO'=0 
REPEAT 
JUMP 99,Q=0 
Y7=Y/H7 
Y5=CY7 
Y9=(1-CC)Y7/(H7EH) 
JUMP 99 

52)0'=0(1)13 
YO'=0 
REPEAT 
Y5=X/H6 
Y7=CY5 
Y8=(1-CC)Y5/(H6EH) 
JUMP 99 

60)H6=1 
61)0'=0(1)13 
YO'=0 
REPEAT 
YO=Z/(DH6H6H6H6) 
y2=Z/(H6H6) 
Y4=CY2 
Y9= -2H5YO/H6 
Y10=H6Y0 
Y12=H6Y2 
99)RETURN 

* * 

ROUTINE 6 

>). LEVY SOLUTION (EDGES 3 AND 4 FREE-GUIDED.) 
1)NEWLINE 2 
CAPTICU 
SOLUTION VECTORS 
NEWLINE 
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CAPTION 
EDGE 1 

EDGE 2 
NEWLINE 
CAPTION 

N(b) 	Q'(b) 	N(ab) 	M(b) 	N(b) 
CAPTION 

Q'(b) 	N(ab) 	M(b) 
NEWLINE 
JUMP 2,C23=3 

» LOADING EXPANDED AS A DOUBLE FOURIER SERIES, 
P=P'(R')R 
JUMPDOWN (R4/1) 
J'=(P-P')/R' 
JUMPDOWN (R1/9) 
06(A9X2,2 
06(A7)X4,2 
07(A9X0.4 
07(A7)x4,4 
JUMP 3,A'$0 
JUMPDOWN (R1/9) 
06(A6)X2,2 
06(A8)X4,2 
07(A6)X0,4 
07(A8)4.4 
3)JUMPDCWN 5 
REPEAT 
JUMP 40 

» LOADING EXPANDED AS A FOURIER SERIES IN ALPHA DIRECTION. 
2)P=PI(R')R 
JUMPDOWN (R3) 
J'=(P -P')/R' 
JUMPDOWN (R1/9) 
X0=C20Y9 
X7=Y4 
X1=12201(0 
07(A5)X0,4 
07(A7)X4,4 
JUMP 4,A'#0 
07(A6)X0,4 
07(A8)X4,4 
4)JUMPDCWN 
REPEAT 
JUMP 40 

9;17=124 
W'=A' 
JUMPDOWN (R9/1) 
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JUMP 6,C16=10 
JUMP 7,C16=2 
JUMP 8,C16=3 
JUMP 9,C16=4 
B36=015(A7,1) 
B36+1=015(A5+1,2) 
B36+3=015(A7+3,1) 
A14=015(A34t 
Al4+4=015(Al 4,8) 
A14+12=015(A34+12,4) 
A15=015(A35,4) 
A15+4=015(A17+4,6) 
A15+12-7015(1135+1214) 
JUMP 10 
6)B36=015(A5,2) 
B3642=015(A7+2,2) 
A14415(A16,8) 
A14+8=015(A34+8,8) 
A15=015(A17,8) 
A15+8=015(A35+8,8) 
JUMP 10 
7)1336=015(A5,4) 
A14=015 (A16,16) 
A15=015(A17,16) 
JUMP 10 
8)B36=015(A7,4) 
A14=015(A34,16) 
A15=015(A35,16) 
JUMP 10 
9)1336=015(A6,3) 
B36+3415(A7+3,1) 
A14=015(A16,12) 
A14+12=015(A34+12,4) 
A15=015(A17,12) 
A15+12=015(A35+12,4) 

10)JUMP 15,A0 
JUMP 11,C17=10 
JUMP 12,C17=2 
JUMP 13,C17=3 
JUMP 14,C17=4 
B36++4=015 (A8,1) 
B36+5=015(A6+1,2) 
B36+7=015(A8+3,1) 
A3(r-015(1.34,4) 
A36+4=015(A16+4,0) 
A36+12=015(A34+12,4) 
A37=015(A35,4) 
A37+4=015(A17+4, 8) 
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A374-12=015(A35+12,4) 
JUMP 15 
11)1336+415(A6,2) 
1336+6=015(A8+2,2) 
A36=015(A16,8) 
A36+8=015(A34+8,8) 
A37=015(.417,8) 
A37+8=015(A35+3,8) 
JUMP 15 
12)1336+4=015(A6/4) 
A36=015(A16,16) 
A37=015 (A17,16) 
JUMP 15 
13)1336+4=015(A8,4) 
A36=015(A34,16) 
A37=015(A35,16) 
JUMP 15 
14)1336+4=015(A6,3) 
1336+7=015 (A8+3,1) 
A3E015(A16,12) 
A36+12=015(A344-12,4) 
A37=015(A17,12) 
A374-12=015(A35442,4) 

15)1333=029(-1,8) 
B36=026(B33,B36,8,1,8) 
Zo=H2 
JUMPDOWN (R10/3) 
DJ'=015(1334,4) 
EJ'=015(1335,4) 
A22=026(A34,1W14,1,4)  
A23=026(A21,E.1",4,194) 
A23=026(A35,A23,4,1.4) 
A23=011(A22,A23,4) 
06(A23)X1.4 
A22626(A35,F-71,4, 1  ,4) 
A234626(A21  p 	,4,1,4) 

A23=026(A34,A237471,4) 
A23=011(A22,A23,4) 
06(A23)x5,4 
NEWLINE 
I=1(1)8 
JUMP 16,1$5 
SPACE 8 
16)PRINT(XI)0,4 
REPEAT 
RETURN 
4o)JUMPDOWN (R14) 
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RETURN 

** 

ROUTINE 1 

1 )0? )(1 )15 
X01 =0 
REPEAT 
JUMP 3 

2 )NEWLINE 2 
01 (1)7 
PRINT (X0 )094 
REPEAT 
NEWLINE 2 
O'=8(1)15 
PRINT (X0 )014 
REPEAT 
NEWLINE 2 
JUMP 3 

4)(3' 3(1)3 
x(0'+x)=1(0' 
REPEAT 

'=4.(1 )7 
X(0 '+K+4)=Y0 
REPEAT 
0'=8(1)11 
X(0 '.14{+8)=Y0' 
REPEAT 
0'=12(1)15 
X (01 +1C+12 )=Y0 
REPEAT 
JUMP 3 

9)0'=D(1)7 
X0 =0 
REPEAT 
JUMP 3 

3.0)13 '=3(1)3 
xo' =0 
REPEAT 
3) RETURN 

** 
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ROUTINE 4 

>> SHELL P.SOLUTION 
» EDGES 1 AND 2 
1)JUMPDOWN (R1/9) 
J=H29 
I'=H30 
T=H31 
Q=J(I')T 
JUMPDOWN (R3) 
X0=C20Y8+XO 
X1=C20Y11+X1 
X2=Y7+X2 
X3=Y13-H6Y3+X3 
JUMP 2,10$0 
X84JPARITY(Q) 
4=C20Y8X8+X4 
x5=c2oy11x8+x5 
x6=y7x8+x6 
x7=(y13-116y3)x8+x7 
07(A6)x4,2 
07(A8)x6,2 
2)07(A5)x0,2 
07(A7)X2,2 
REPEAT 
JUMP 5 

» EDGES 3 AND 4 
3)JUMPDOWN (R1/9) 
J=H26 
I'=H27 
T=H28 
P=J(I')T 
JUMPDOWN (R3) 
X0=C20Y9+XO 
X1=C20Y10+X1 
X2=Y5+X2 
X3=Y12-H7Y3+X3 
JUMP 4,B'#0 
X8=0PARITY(P) 
X4=C20Y9X8+X4 
X5=C20Y10X8+X5 
x6=Y5x8+x6 
X7=(Y12-H7Y3)X8+X7 
07(A6)4,2 
07(A8)X6,2 
4)07(A5)X0,2 
07(A7)X2,2 
REPEAT 
5)RETURN 

* * 
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ROUTINE 5 

>> P,SOLUTION GAPS 
>> EDGES 1 AND 2. 
1)JUMP 31,1*L'=O 
P=P'(R')R 
JUMPDOWN (R4/1) 
J'=(P-P')/R' 
JUMP 4,C16=10 
K=U+LJ' 
JUMP 2416=2 
JUMP 3,C16=3 
JUMP 8416=4 
JUMP 9,C16=1 
K=015 (A7,1) 
;10=-4;21/(P;) 
07(K+1);10,1 
JUMP 4 
9)K=015(A7,1) 
K+1=015(A5,1) 
JUMP 4 
8)K=015(A5,1) 
JUMP 4 
2)K=015(A5,2) 
JUMP 4 
3)K=015(A7,2) 
4)JumP 7,A P#11 
JUMP 7,C17=10 
K=U+1,H8-1-LW 
JUMP 5,C17=2 
JUMP 6,c17=3 
JUMP 10,C17=4 
JUMP 11,C17=1 
K=015(A8,1) 
;10=-4;22/(1)0 
07(K+1);10,1 
JUMP 7 
11)K=015(A8,1) 
K+1=015(A6,1) 
JUMP 7 
10)K=015(A6,1) 
JUMP 7 
5)K=015(A6,2) 
JUMP 7 
6)K=015(A8,2) 
7)REPEAT 
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>> EDGES 3 AND 4 
31)JUMP 61,ww.o 
R=R 4(S')S 
JUMPDOWN (R4/3) 
V=0-47/ f)/S' 
JUMP 34,C18=10 
K=U-1-(11W)H8-FMJ' 
JUMP 32,C18=2 
JUMP 33,C18=3 
JUMP 38,C18=4 
JUMP 39,C18=1 
K=015(A7,1) 
;10=-4;23/(RO 
07(K+1);10,1 
JUMP 34 
39)1(4415(A7,1) 
K+115 (A5,1) 
JUMP 34 
38)K=015(A5,1) 
JUMP 34 
32)K=015(A5,2) 
JUMP 34 
33)K=015(A7,2) 
34)JUMP 37913'00  
JUMP 37,C19=10 
K=U+(I4-1,')H8+MH9+MW 
JUMP 35,C19=2 
JUMP 36,019=3 
JUMP 40,C19=4 
JUMP 41,C19=1 
K=615 (A8,1) 
;10=-4424/(Cli)  
07(K+1);10,1 
JUMP 37 
41)K= 15(A8,1) 
K+1=615 (A6,1) 
JUMP 37 
40)K=015(A6,1) 
JUMP 37 
35)K=015(A6,2) 
JUMP 37 
36)K=015(A8,2) 
37)REPEAT 
61)RETURN 

* * 
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ROUTINE 7 

» ROOTS OF AUXILIARY EQN. 
1)U1=P;/H1 
JUMP 3 
2)U1=Q;/H2 

3)U2=U1U1 
U3=C5U2+128U2U2U2/27 
;0=0SQRT(C5U202(.25C5+64U2U2/27)) 
C3=.50SQRT(4112/3+0EXF(OLOG(.5U3+;0)/3)+0EXP(9L00(.5113-;0)/3)) 
;1=0SQRT(U2+.25U1C6/C3-C3C3) 
C4SQRT(-U2+.25U1C6/C3+C3C3) 
C1=C3+;1 
C2=0MOD(C3-;1) 
C7=2C3C4 
C8=C3C3-C4C4 
C9=C3C3+C4C4 
RETURN 

* * 

ROUTINE 8 

» POSN. MATRICES L1,L2 
1)JUMPDOWN (R7/1) 
;18=H2-Zo 
JUMP 3 
2)JUMPDOWN (R7/2) 
;18=H1 

» Ll 
3);'=0 
4)JUMPDOWN (R1) 
;8=0EXP( -C3Z0) 
Xo=0EXP(-C1Z0) 
X5=0EXP(-C2Z0) 
X10=;8000S(C4Z0) 
X11=;80SIN(C4Z0) 
X14= -X11 
X15=X10 
JUMP 6,;'&o 
07(A20)X0,16 

»r.,2 
5);'=1  
zn=;i8 
JUMP 4 
6)07(A21)xo,16 
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RETURN 

* * 

ROUTINE 9 

>>C,F, MATRICES 
1)JUMPDOWN (R7/1) 
JUMP 3 
2)JUMPDOWN (R7/2) 

>> MATRICES PA,PB 
3);1=U4U2 
;3= -U4U1 
X0=;1 
X1=;1 
X2=-;1 
X3=0 
X4= -DC1( -C1C1+(2-C)U2) 
X5= -DC2( -C2C2+(2 -C)U2) 
X6= -DC3(-C3C3+3C4C4-1(2 -C)U2) 
X7= -DC4( -C4C4+3C3C3 -(2 -C)U2) 
X8=-;3C1 
X9=-3302 
X10=;3C3 
X11=-;3C4 
X12= -D(C1C1 -CU2) 
X13= -D(C2C2 -032) 
X14= -D(C8 -CU2) 
X15=DC7 
07(A34)X0,16 
0'=0(1)7 
X0'=-X0' 
REPEAT 
07(A35)X0,16 

>> MATRICES 1:71C,QD 
;1=-C20U4/(EH) 
;3=;1/U1 
X0=31( -U2/C1 -CC1) 
X1=;1(-U2/C2-CC2) 
X2=;1C3(04-112/C9) 
X3=;1C4(-C+U2/C9) 
X4=C20 
X5=C20 
X6=C20 
X7=0 
X8=;3(C1C1-CU2) 



406 - 

X9=;3(C2C2-CU2) 
X10=;3(CU2 -C8) 
X11=;3C7 
X12=-C1C2O 
X13=-C2C20 
X14=-C3C20 
X15=C4C20 
07(A16)X0,16 
0'=8(1)15 
X0'=-X0' 
REPEAT 
07(A17)X0,16 
JUMP 7,07=124 

JUMP 21,09=1 
JUMP 28,;19=2 
JUMP 32,0.9=3 
A(14+V)=015(A16,12) 
A(14+1')+12=015(A34+12,4) 
A(15-W)=015(A17,12) 
A(15+1')+12=015(A35+12,4) 
JUMP 22 
21)A(14+1')=015(A34,4) 
A(14+11 )+4=015(A16+4,0 
A(10-1')+12=015(A34+12,4) 
A(15+1')=015(A35,4) 
11(15+1')414=015(A17+4,4) 
A(154.1')+12=015(A35+12,4) 
JUMP 33,;19=6 
A(14+1')+8 =015(A16+8,4) 
A(15W)+8=015(A17+8,4) 
JUMP 22 
33)A(14+1')+8=015(A34+8,4) 
A(15+1')+8=015(A35+814) 
JUMP 22 
28)A(14+I')=015(A16,16) 
A(15+V)=015(A17,16) 
JUMP 22 
32)A(144.1')=015(A34,16) 
A(15+1')=015(A35,16) 
22)JUMP 26,W00 
JUMP 23,;20=10 
JUMP 24,;20=2 
JUMP 25,;20=3 
JUMP 29,;20=1 
JUMP 29,;20=6 
A(36-1')=015(A16,12) 
A(36-1')+12=015(A34+1214) 
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A(37-I')=015(A17,12) 
A(37 -P)+12=015(A35+1214) 
JUMP 26 
23)A(36-I9=015(A16,8) 
A(36 -I9+8=015(A34+8,8) 
A(37 -I9=015(A17,8) 
A(37 -I')+8=015(1135+8,8) 
JUMP 26 
24)A(36-19.015(A16,16) 
A(37-I9=015(A17,16) 
JUMP 26 
25)A(36-I9=015(A34,16) 
A(37 -I9=015(A35,16) 
JUMP 26 
29)A(36-I9=015(A34,4) 
A(36 -I')+4=015(A16+4,4) 
A(36 -I9+12=015(A34+12,4) 
A(37-I9=015(A35,4) 
A(37 -I9+4=015(A17+4,4) 
A(37 -I9+12=015(A35+12,4) 
JUMP 30,;20=6 
A(36 -I')+8=015(A16+8,4) 
A(37-I9+8=015(A17+814) 
JUMP 26 
30)A(36-I9+8=015(A34+8,4) 
A(37 -I')+8=015(A35+8,44) 
26)JUMP 7,;17=123 

>> MATRICES TJ,TK 
27);2= -DUI 
;3=C20174/(EH) 
X0= -U4C1C1 
X1= -U4C2C2 
X2=U4C8 
X3= -U4C7 
X4=;2(-U2+(2-C)C1C1) 
X5=;2(-U2+(2-C)C2C2) 
X6=;2( -U21(2 -C)C8) 
X7= -;2C7(2-C) 
X8=;3(U2/C1+CC1) 
X9=;3(U2/C2+CC2) 
X10= -;3C3(C+U2/C9) 
X11= -;3C4( -C+U2/C9) 
X12=U1C20 
X13=X12 
X14=X12 
X15=0 
07(A18)X0,16 
0'=0(1)3 
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X0'= -X0' 
REPEAT 
07(A19)X0,16 
JUMP 7 

>> MATRICES B37,B38 
4)JUMPDOWN (R7/1) 
I'=0 
JUMP 6 
5)JUMPDOWN (R7/2) 
I'=4 

6)X0=1 
X1=1 
X2=1 
X3=0 
X(I'l-4)=-D(-U2-1-CC1C1) 
X(P+5)=-D(-U2+CC2C2) 
X(I11-6)=-D(-U2+CC8) 
X(I'.+7)=DCC7 
x(8 	-n(cici -cm) 
x(9 	-D(C2C2 -CU2) 
X(10 -I')= -D(C8 -CU2) 
X(11 -I')=DC7 
X(I'4.12)=-U4C1C1 
X(I'+13)=-U4C2C2 
X(I'+14)=U4C8 
X(I'+15)=-U4C7 
X(16 -I')=U4U2 
X(17 -I')=U4U2 
X(18 -I')= -U4U2 
X(19 -I')=0 
;2= -DU/(1 -C) 
X20=-;2C1 
X21=-;202 
X22=-;2C3 
X23=;2C4 
X24=U4U1C1 
X25=U4U1C2 
X26= -U4U1C3 
X27=U4U1C4 
;3= -1.14/(Em1) 
x(28.1-2I9=;3(c1c1-cu2) 
x(294.219=;3(02c2-cu2) 
x(30+2I9=;3(cu2-c8) 
X(31+219.;3c7 
x(324-219.-ci 
X(33+2I9= -C2 
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X(34+219= -C3 
x(35+219=c4 
;4=-u4/(Ex) 
x(36 -2V)=34( -112 -CC1C1)/C1 
X(37 -21')=;4( -U2 -CC2C2)/C2 
X(38 -219=;4(CC3C9+U2C3)/C9 
X(39 -21')=;4( -CC4C91-U2C4)/C9 
X(40-2P)=U1 
X(41 -219=U1 
X(42 -2I 1 )=U1 
X(43 -21')=0 
;5= -DU1 
X(44+1')=;5(-U21-C1C1)  
X(45-1-19=;5(-U2+C2C2) 
X(46+I')=;5(-U2-1-C8) 
X(47+19= -;5c7 
x(48 .49. -DC1( -C1C1+U2) 
X(49 -I9= -DC2( -C2C2-1-U2) 
X(50 -I')= -DC3( -C3C3+3C4C4+U2) 
X(51 -19= -DC4( -C4C4-1-3C3C3 -U2) 
X(56-19= -DC1( -C1Ci+U2(2 -C)) 
X(57 -19= -DC2( -C2C2-i-U2(2 -C)) 
X(58 -I9= -DC3( -C3C3+3C4C4+U2(2 -C)) 
X(59 -I9= -DC4( -C4C4+3C3C3 -U2(2 -C)) 
X(52+19=;5(-U2+C1C1(2-C)) 
X(53-FI')=;5( -U2+C2C2(2 -C)) 
X(54+I9=;5(-U2i-C8(2-C)) 
X(55-a9=-;5C7(2-C) 
07(B37)X0,60 
D'=12(1)23 
X0'= -X°.  
REPEAT 
JUMP 8,I'=4 
W=28(1)35 
X0'=-X°' 
REPEAT 
0'.=48(1)51 
xo'=-xo' 
REPEAT 
W=56(1)59 
X0'=-X0' 
REPEAT 
JUMP 9 
8)o'.36(1)47 
Xa'= -X0' 
REPEAT 
D'=52(1)55 
X0'.= -X0' 
REPEAT 
9)07(B38)xo,6o 
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7)REFURN 

* * 

ROUTINE lo 

» LEVY SOLUTION - ARBITRARY CONSTANTS 
1)JUMPDOWN (R9/1) 
ZO=H2 
JUMP 3 
2)JUMPDOWN (R9/2) 
Zo=H1 

3);'=1 
JUMPDOWN (R8/4) 
A22=026(A15,A21,4,4,4) 
JUMP 4,W=0 
A23=013(A14,111,A22,16) 
X9(4)  
1341=028(A231414)  
JUMP 5,;17=0 
JUMP 6 

4)A23=026(A36,A21,4,4/4)  
06(A14)Yo,16 
K=0 
JUMPDOWN (R1/4) 
06(A22)Yo,16 
K4 
JUMPDOWN (R1/4) 
06(A23)Y0,16 
K=32 
JUMPDOWN (R1/4) 
06(A37)Y0,16 
K=36 
JUMPDOWN (R1/4) 
07(1333)303,64 
B41=029(8) 
841=028(833,8,8) 
JUMP 5,;17=0 
JUMP 7 

8)JUMP 7,W1=0 
6)133426(341,1336,4,1,4) 
A23=029(W'14)  
B35026(A23,1334,411  /4)  
JUMP 5 
7)1353=026(B41,1356,8,1,8) 



B34=015(B33,4) 
1335=015(B33+414)  
5)RETURN 

* * 

ROUTINE 11 

3)K=0(1)01  
V=V+J'ANK 
07(V')XK,1 
REPEAT 
JUMP 20 

4)JUMPDINN (R1) 
X19=OSIN(C4U5) 
X20=000S(C4U5) 
X21=0EXP(-C3U5) 
X22=U5(C9-142C4U6+U6U6) 
X23=U5(C9-2C4U6+U6U6) 
X0=2U6(1-X180EXP(-C1U5))/(U5C1C1+U5U6U6) 
X5=2U6(1-X180EXP(-C2U5))/(U5C202+U5U6U6) 
X10=(X18X21(-C3X19-C4X20-U6X20)+C4+U6)/X22 
X10=X10-(X18X21(-C3X19-C4X201-U6X20)+04-U6)/X23 
X11=0(18X21(-C3X2O+C4X19-U6X19)+C3)/X23 
X11=X11-(X18X21(-C3X201-C4X19+U6X19)+C3)/X22 
X14-X11 
x15=x10 
07(A22 )X0,16 
X0=-X18X0 
X5= -X18X5 
X10= -X18X10 
X11= X18X11 
X14= -X11 
X15=X10 
07(A23)X0,16 
A25=026(A22,1334,411.4)  
A26=026(A23,B35,4,114) 
A25=026(A18+4,A25.3,1,4) 
A26=026(A194-4,A26,3,1,4) 
A24+1=011(A25,A26,3) 
X0=2C1(1-X180EXP(-C1U5))/(U5C1C1+U5U6U6) 
X5=2C2(1-X180EXP(-C2U5))/(U5C2C2+U5U6U6) 
X10=(X18X21(-C3X2O+C4X19+U6X19)+C3)/X22 
X10=X10+(X18X21(-C3X2O+C4X19-U6X19)+C3)/X23 
X11=(X18X21(-C3X19-C4X20-U6X20)+C4+U6)/X22 
X11=X11-(X18X21(C3X19+C4X20-U6X20)-C4+U6)/X23 
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X14= -X11 
X15=X10 
07(A22)X0,16 
X0=X18X0 
X5=X18X5 
X10=X18X10 
X11=X18X11 
X14=-X11 
X15=X10 
07(A23)X0,16 
A25=026(A22,133494,114)  
A26026(A23,B3594,1,4)  
A254126(A18,A25,1,1,4) 
A26=026(A19,A26,1,1,4) 
A24=011(A25,A26,1) 
JUMP 20 

8)06(A24)X0,4 
K=0(1)3 
XK=X18XK 
REPEAT 
07(A24)X0,4 
20)RETURN 

* * 

ROUTINE 12 

1)JUMP 51,M+W=0 
u5=112 
(1=W(s')s 
0=(O-W)/st 
u6=Q;AJ5 
X18=0PARITY(Q) 
JUMPDONN (R11/4) 
JUMP 9,C18=10 
0'=M-1 
J'=T+MNO 
JUMP 3,C18=2 
JUMP 4,C18=3 
JUMP 11,C18=4 
JUMP 12,018=1 
06(A24)X0,1 
X1=0 
JUMP 5 
12)06(A24)xo,1 
06(A24+2)X1,1 
JUMP 5 
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11)06(A24+2)X0,1 
sumo 5 
3)06(A2442)X0,2 
JUMP 5 
4)06(A24)xo,2 
5)summ04'dm (R11/3) 
9)JUMP 8,131$0 
JUMP 8,C19=10 
X18=0PARITY(P) 
JUMPDOWN (R11/8) 

J 1=T+MNI194-WNO 
JUMP 6,c19=2 
JUMP 7,C19=3 
JUMP 13,C19=4 
JUMP 14,C19=1 
06(A24)X0,1 
X1=0 
JUMP 10 
14)06(A24)X0,1 
06(A24+2)X1,1 
JUMP 10 
13)06(A24+2)X0,1 
JUMP 10 
6)06(A24+2)X0,2 
JUMP 10 
7)06(A24)X0,2 
10)JUMPDOWN (R11/3) 
8)REPEAT 
JUMP 51 

31)JUMP 51,L+M=0 
U5=H1 
P=P'(R')R 
0=(P—P')/R' 
U6=P;/U5 
X18=0PARITY(P) 
JUMPDCWN (R11/4) 
JUMP 39,C16=10 

J'=T+LNO 
JUMP 33,C16=2 
JUMP 34,C16=3 
JUMP 41,C16=4 
JUMP 42,C16=1 
06(A24)X0,1 
X1=0 
JUMP 35 
42)06(A24)xo,1 
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06(A24+2)X1,1 
JUMP 35 
41)06(A244.2)x0,1 
JUMP 35 
33)06(A24+2)X0,2 
JUMP 35 
34)06(A24)xo,2 
35)Jummagm (R11/3) 
39)Juro. 38,A 100 
JUMP 38,C17=10 
X18=0PARITY(Q) 
JUMPDOWN (R11/8) 
0'=L'-1 
J 1 =T+INH8+LTO 
JUMP 36,C17=2 
JUMP 37,a7.3 
JUMP 43,c17.4 
JUMP 44,C17=1 
06(A24)X0,1 
X1=0 
JUMP 40 
44)06(A24)X0,1 
06(A244-2)X1,1 
JUMP 40 
43)06(A24+2)X0,1 
JUMP 40 
36)06(A24+2)X0,2 
JUMP 40 
37)956(A24)X0,2 
40)JUMPD03N (R11/3) 
38)REPEAT 
51)RETURN 

* * 

ROUTINE 13 

>> ACTIONS ALONG EDGE 1 
1)N=(L+L')H8+(MA-M9H9 

V=029(1,N) 
;17=0 
W'=A' 
JUMP 11,016=10 
;19=C16 
;20=C17 
I'=0 
JUMPDCWN (R1/10) 
07(1336+4)X0,4 
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P=P'(R')R 
J=(P-P')/R' 
JUMPDOWN (R10/1) 
JUMP 2,C16=2 
JUMP 3,C16=5 
JUMP 9,C16=4 
I=0(1)1 
JUMPDOWN (R1/10) 
JUMP 5,1=0 
X2=1 
JUMP 6 
5)x0=1 
6)07(1336)X0,4 
JUMPDOWN (R10/8) 
T=N(L+L')R8+LJ+I 
JUMPDOWN (R12/1) 
REPEAT 
JUMP 4 
9)JUMPDOWN (R1/10) 
X2=1 
07(1136)X0,4 
JUMPDOWN (R10/8) 
T=N(L+W)H8+LJ 
JUMPDOWN (R12/1) 
JUMP 4 
2)I3(1)1 
JUMPDOWN (R1/10) 
X(I+2)=1 
07(B56)X0,4 
JUMPDOWN (Rio/8) 
T=N(L+1,9H8+LJ+I 
JUMPDOWN (R12/1) 
REPEAT 
JUMP 4 
3)1=0(1)1 
JUMPDOWN (R1/10) 
XI=1 
07(D36)X0,4 
JUMPDOWN (R10/8) 
T=N(Lti-L')H8+LJ+I 
JUMPDOWN (R12/1) 
REPEAT 
4)REPEAT 
NEWLINE 2 
CAPTION 
EDGE 1 COMPLETE 



» ACTIONS ALONG EDGE 2 
11)JUMP 21,C17=10 
JUMP 21,A'00 
;19=C17 
;20=C16 
1 1 =22 
JUMPDCWN (R1/10) 
07(1336)X0,4 
P=P1(R 1 )R 
J=(P-P')/R' 
JUMPDCWN (R10/1) 
JUMP 12,C17=2 
JUMP 13,C17=3 
JUMP 19,C17=4 
1=0(1)1 
JUMPDOWN (R1/10) 
JUMP 15,1=0 
x2=1 
JUMP 16 
15)X0=1 
16)070336+4M,4 
JUMPDOWN (R10/8) 
T=N(L+1,1 )H8+LH8+LIJ+I 
JUMPDOWN (R12/1) 
REPEAT 
JUMP 14 
19)JUMPDOWN (R1/10) 
X2=1 
07(1336+4)X0,4 
JUMPDOWN (R10/ 8) 
T=N(LW)H8+Lii8i-L'J 
JUMPDCWN (R12/1) 
JUMP 14 
12)1=0(1)1 
JUMPDCWN (R1/10) 
X(I+2)=1 
07(1336+4)X0r4 
JUMPDCWN (R10/6) 
T=N(LW)H8+LH8+1,'J+I 
JUMPDCWN (R12/1) 
REPEAT 
JUMP 14 
15)1=0(1)1 
JUMPDOWN (R1/10) 
XI=1 
07(D56+4)X0,4 
JUMPDOWN (R10/8) 
T=N(LW)H8-1-1E8+1,1J+I 
JUMPDOWN (R12/1) 



REPEAT 
14)REPEAT 
NEWLINE 
CAPTION 
EDGE 2 COMPLETE 

> ACTIONS ALONG EDGE 
21)W=D1  
JUMP 31,C18=10 
;19=C18 
;20=C19 
I'=0 
JUMPDCWN (R1/10) 
07(33644)Xo,4 
Q=Q 1(S')S 
J=(Q—G?')/S e  
JUMPDCWN (R10/2) 
JUMP 22,C18=2 
JUMP 23,018=3 
JUMP 29,C18=4 
I=0(1)1 
JUMPDCWN (R1/10) 
JUMP 25,1=0 
X2=1 
JUMP 26 
25)Xo=1 
26)07(B36)X0,4 
JUMPDCWN (R10/8) 
T=CIA-L9H8+MJ+I 
JUMPDCWN (R12/31) 
REPEAT 
JUMP 24 
29)JUMPDO1N (R1/10) 
X2=1 
07(1336)X0,4 
JUMPDCWN (R10/8) 
T=(L4-1.1 )H8+Mj 
JUMPDCWN (R12/31) 
JUMP 24 
22)1=0(1)1 
JUMPDCWN (R1/10) 
X(I+2)=1 
07(1336)X0,4 
JUMPDCWN (R10/25) 
T=(14+1,')H8+MJ+I 
JUMPDOWN (R12/31) 
REPEAT 
JUMP 24 

3 
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23)1=0(1)1 
JUMPDOWN (R1/10) 
XI=1 
07(B36)X0,4 
JUMPDOWN (R10/8) 
T=(IA-L')H8+Mj+I 
JUMPDOWN (R12/31) 
REPEAT 
24)REPEAT 
NEWLINE 
CAPTION 
EDGE 3 COMPLETE 

>> ACTIONS ALONG EDGE 
31)JUMP 41,C19=10 
JUMP 41,W0-0 
;19=C19 
;20=C18 
P=22 
JUMPDOWN (R1/10) 
07(1:136)X0,4 
Q=Cr(S')S 
J=(:10-Ok')/S' 
JUMPDOWN (R10/2) 
JUMP 32,C19=2 
JUMP 33,C19=3 
JUMP 39,c19=4 
I=o(1)1 
JUMPDOWN (R1/10) 
JUMP 35,1=0 
X2=1 
JUMP 36 
39)09=1 
36)07(B36+4)X0,4 
JUMPDOWN (R10/8) 
T=(Iii-L'H8-1-MH9I-M fJ+I 
JUMPDOWN (R12/31) 
REPEAT 
JUMP 34 
39)sumPpowm (R1/1o) 
X2=1 
07(3364-4)X0,4 
JUMPDOWN (n1o/8) 
T=(1,1-L')H8+MH9-FM'J 
JUMPDOWN (R12/31) 
JUMP 34 
32)1 0(1)1 
JUMPDCWN (R1/10) 
X(I42)=1 

4 
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07(B36-14)X0,4 
JUNPDOWN (R10/8) 
T=(1,-FL')H8H9+M'JA-I 
JUMPDCWN (R12/31) 
REPEAT 
JUMP 34 
33)1=0(1)1 
JUMPDCWN (R1/10) 
XI=1 
07(1136414)Xo,4 
JUMPDCWN (R10/8) 
T=(Li-L')H8+MH91-M'J+I 
JUMPDCWN (R12/31) 
REPEAT 
34)REPEAT 

41)JUMP 62,N=0 
NEWLINE 
CAPTION 
MATRIX V FORMED 
NEWLINE 2 
JUT PDCWN (115) 
CAPTION 
P.SOLN. GAPS (DISPLACEMENTS MULTIPLIED BY C20) 
JUMP 42,L,- 
NEWLTNE 
CAPTION 
EDGE 1 
K=LH8-L 
I=O(L)K 
06(U+I)X1,L 
NEWLINE 
O'=1(1)L 
PRINT(K0')0,4 
REPEAT 
REPEAT 
42)JUMP 43,W=0 
NEWLINE 
CAPTION 
EDGE 2 
K=LH8 
J=K+L'H8-L' 
I=K(L')J 
06(U+I)X1,L' 
NEWLINE 
0'=1(1)L' 
PRINT(X0')0,4 
REPEAT 
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REPEAT 
43)JUMP 44,M=D 
NEWLINE 
CAPTION 
EDGE 3 
K=(L+L')H8 
J=K+MH9-M 
I=K(M)J 
06(U+I)X1,M 
NEWLINE 
0'=1(1)M 
PRINT(X0')0,4 
REPEAT 
REPEAT 
44)JUMP 45,W=0 
NEWLINE 
CAPTION 
EDGE 4 
K=(L+L')118+MH9 
J=K+M1.19-M' 
I=K(M')J 
06(U+I)X1,M' 
NEWLINE 
0'=1(1)14' 
PRINT(XO')O,4 
REPEAT 
REPEAT 

45)U=028(V,N,1) 
NEWLINE 2 
CAPTION 
MATRIX V INVERTED 
NEWLINE 3 
CAPTION 
SOLUTION VECTORS 
NEWLINE 2 

>> ARBITRARY CONSTANTS 
46)JUMPDOWN (R1/10) 
07(A6)X0 , 4 
P=P' (R9R 
J'=(P-P 1)/R 
DJ' X15 (A6,4) 
EJ =015 (A6, 4) 
REPEAT 
Q=Cr(S')F1 
J'=(()-(/')/S' 
FJ '4315 (A6,4) 
GJ '=015(A6,4) 
REPEAT 
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>> ACTIONS ALONG EDGE 1 
;17=123 
W' =A' 
JUMP 50,C16=10 
CAPTION 
EDGE 1 
NEWLINE 
CAPTION 

P 
;19=C16 
;20=C17 
I'=0 
P=P'(R')R 
J'=(P-P')/R' 
K=U+LJ' 
JUMPDOWN (R1/g) 
JUMP 47,C16=2 
JUMP 48,C16=3 
JUMP 63,c16=4 
06(K)X0,1 
06(K+1)X2,1 
JUMP 49 
63)06(K )x2,1 
JUMP 49 
47)06(K)X2,2 
JUMP 49 
48)0600x0,2 
49)NEwLINE 
PRINT(P)2,o 
1=0(1)3 
xi= -xi 
PRINT(XI)o,4 
REPEAT 
07(1336)X0,8 
JUI1PDOWN (R10/1) 
DJ'=015(1334,4) 
EJ'=015(1335,4) 
REPEAT 
JUMP 54,111'0 

» ACTIONS ALONG EDGE 2 
50)JUMP 54,C17=10 
;19=C17 
;20=C16 
I'=22 
NEWLINE 2 
CAPTION 
EDGE 2 
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NEWLINE 
CAPTION 

P 
P=P'(R')R 
J'=(P-P')/R' 
K=U+1,H8+L'J' 
JUMPDaIN (R1/9) 
JUMP 51,C17=2 
JUMP 52,C17=3 
JUMP 64,c17=4 
06(K)X4,1 
06(K+1)X6,1 
JUMP 53 
64)06(K)X6,1 
JUMP 53 
51)06(K)X6,2 
JUMP 53 
52)06(K)X4,2 
53 )NE' 
PRINT(P)2,0 
1=4(1)7 
XI=-XI 
PRINT(XI)O,4 
REPEAT 
07(1336)Xo, 8 
JumprewN (Rio/1) 
rov=011(ar,B34,4) 
EJ'4311(EJ',835,4) 
REPEAT 

> ACTIONS ALONG EDGE 3 
54)11'743 ' 
JUMP 58,C18=10 
;19=C18 
;20=C19 
I'=0 
NEWLINE 2 
CAPTION 
EDGE 3 
NEWLINE 
CAPTION 

n=il' (S' 
P=01-Q9/S 1  
K=U+(1/4-L')H8+MJ 1  
JUMPDOWN (R1/9) 
JUMP 55,C18=2 
JUMP 56,C18=3 
JUMP 65,c18=4 
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0600xo,1 
06(K+1)X2,1 
JUMP 57 
65)06(K)X2,1 
JUMP 57 
55)06(10X2,2 
JUMP 57 
56)06(K)xo,2 
57)NEWLINE 
PRINT(Q)2,0 
I=0(1)3 
XI=-XI 
PRINT(XI)O,4 
REPEAT 
07(856)X0,8 
JUNPDOWN (R10/2) 
FP=015(B34,4) 
GJ'=015(1335,4) 
REPEAT 
JUMP 62,W#0 

» ACTIONS ALONG EDGE 4 
58)JUMP 62,019=10 
;19=c19 
;20=C18 
P=22 
NEWLINE 2 
CAPTION 
EDGE 4 
NEWLINE 
CAPTION 

Q=O t (S')S 
J'=(Q-C2')/S 1  
K=U+(r-L')H8+MH9+M'J' 
JUMPDCWN (R1/9) 
JUMP 59,C19=2 
JUMP 60,C19=3 
JUMP 66,C19=4 
06(K)X4,1 
06(14+1)X6,1 
JUMP 61 
66)0600x6,1 
JUMP 61 
59)06(K)X6,2 
JUMP 61 
6o)0600x4,2 
61)NEWLINE 
PRINT(Q)2,0 
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I.4(1)7 
xi= -XI 
PRINT(XI)0,4 
REPEAT 
07(1336)Xo, 8 
JUMPDOWN (R10/2) 
FJ'=011(FJ' 0334,4) 
0J'4611(GJ',133514) 
REPEAT 
62)JUMPDOWN (R14) 
RETURN 

ROUTINE 4 

TOTAL sourrim PRINT INSTRUCTIONS 
»OUTPUT DOMAIN 
1)READ(H20) 
READ(H21) 
READ(H22) 
READ(H23) 
H20=H2OH1 
H21=H21H1 
H22=H22H2 
H23=  3H2  
READ(N) 
READ(N') 

I=1(1)15 
XI=0 
REPEAT 
K=NN' -1 
I=o(1)K 
07(04.15I)X1,15 
REPEAT 
N=N -1 
N'=N'-1 
JUMP 4,N=0 
H24=(H21-H20)/N 
4)JUMP 5,N'=0 
H25=(H23-1122)/N 1  
5)NEWLINE 4 
CAPTION 

POINT(A,B) 
CAPTICF 

N(A) 
NEWLINE 
CAPTION 

N(B) 

U(C) 	M(A) 	M(B) 

M(A13) 	N(AB) 
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IJ(A) 	PSI(D) 	U(B) 
CAPTIGN 

PSI(A) 	Q(A) 	Q(B) 	 Q' (A) 
NEWLINE 
CAPTION 

Q' (n) 

>> C.FUNCTICN SOLN. ACTIONS ALONG EDGES 1 AND 2 
JUMP 101,C23>2.5 
JUMP 6,L+1,'=0 
101)P=1"(R')R 
K 1 =(P -P9/11' 
JUMTDOWN (R9/4) 
J'=0(1)N' 
1112=H22+J1125 
ZO=H12 
;18=H2-ZO 
JUMPDOWN (R8/3) 
A204326(A20,DIC,4.1,4) 
A21=026(A211EV,4,114) 
839=026(337,A20,15,1,4) 
B40=026(B38, A21,15.1,4) 
B40=011(B39,B40,15)  
06(40)Y1,15 
I 1 =0(1)N 
H11=H2O+I'H24 
;0=U1H11 
;1=0SIN(;0) 
;2=000S(;0) 
1=1(1)3 
XI=;1Y/ 
REPEAT 
1=4(1)6 
X/=;2Y1 
REPEAT 
1=7(1)9 
XI=;1YI 
REPEAT 
X10=;2Y10 
X11=;2Y11 
X12=;2Y12 
X13=;1Y13 
X14=;2Y14 
X15=;1Y15 
07(B40)X1,15 
K=15N'I'+15I'+15J'+G' 
K=011(K,B40,15) 
REPEAT 
REPEAT 
REPEAT 
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>> C.FUNCTION SOLN. ACTIUNS ALUM EDGES 
6)JUMP 7,14+W=0 
QP(S')S 
IC=()-')/S' 
JUMPDCWN (R9/5) 
I'=0(1)N 
H11=H2O+I'1124 
ZO=H11 
;18=H1-ZO 
JUMPDOWN (R8/3) 
A20=026(A20,FK',4,1,4) 
A21=026(A21,GIC,421,4) 
B39=026(B37,A20,15,1,4) 
B40=026(B38,A21,15,1,4) 
B40=011(B39,D40,15) 
06(B40)Y1,15 
J'=0(1)N' 
H12=H22-WH25 
;0=U1H12 
;1=OSIN(;0) 
;2=000S(;0) 
1=1(1)3 
XI=;1YI 
REPEAT 
1=4(1)6  
XI=;2YI 
REPEAT 
X7=;1Y7 
X8=;2Y8 
X9=;2Y9 
X10=;1Y10 
X11=;1Y11 
X12=;1Y12 
X13=;2Y13 
X14=0X14 
X15=;2Y15 
07(1340)X1,15 
K=15N'/'+151'-1-15J'.+G' 
K=011(K,D40,15) 
REPEAT 
REPEAT 
REPEAT 

3 AND 4 
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» P.SOLUTION (NAVIER SOLNI ) 
7)K'=1140 
I'=H26 
K=H27 
T'=H28 
3,  =1129 
J=H30 
T=H31 
P=I'(K)T' 
I=(P—I')H39/K 
Q=J t (J)T 
JUIVDOWN (R3) 

' )/J 
07(F'+0)Y0,1 
07(F e+0+K ' )Y2,1 
07(F 	)Y4,1 
07(F +0+3K )Y5,1 
07(F +0+4K )Y7,1 
07(F '+0+5K )Y3,1 
07(F +0+6K ' )Y6,1. 
07(F '+0+7K ' )Y8,1 
07(r+0+8K1 )Y11,1 
07(F '+0+9K ' )Y9,1 
07(F +0+10K )Y10,1 
07(F '+0+11K ' )Y12,1 
07(F '+0+12K )Y13,1 
X1=Y12—H7Y3 
07(F '+0+13K )X1,1 
X1=Y13 —H6Y3 
07(F '+C+14K )X1,1 
REPEAT 
REPEAT 
x0=1 
07(A11 )X0,1 
07(Al2)X0,1  
V=0(1)N 
NEWLINE 
1111=H2O+I 'H24 
J'=0(1)14' 
H12=H22+J '1125 
NEWLINE 2 
PRINT (H11)4,2 
CAPTICIN 

PRINT (H12)4,2 
SPACE 2 
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>> POSITICN MATRICES 
T=H26 
0=H27 
0'=H28 
P=T(0)0' 
H6=P;H11/H1 
I=(P-T)/0 
XI=OSIN(H6) 
YI=000S(H6) 
REPEAT 
07(A9)X0,H38 
07(A1o)Yo,H38 
JUMP 9,023=3 
T=H29 
0=H30 
0'=H31 
Q=T(0)0' 
H7=n;H12/H2 
I=(G2-T)/0 
XI=OSIN(H7) 
YI=OCOS(H7) 
REPEAT 
07(Aii)xo,n39 
07(Al2)yo,1139 

>>PRINT OUT 
9)K=15N'I'+15I'+15J'..141  
1=0(1)2 
3=IH40 
A13=026(A9,r+J,1,H39,H38) 
Al3=026(A13,A11,1,1,H39) 
06(A13)XI,1 
REPEAT 
1=3(1)5 
J=IH40 
A13=026(A10,F'+3,1,H39,H38) 
A13=026(A13,Al2,1,1,H39) 
06(A13)XI,1 
REPEAT 
J=6H40 
A13=026(A9,F'44,1,H39,H38) 
Al3=026(A13,A11,1,1,H39) 
06(A13)x6,1 
1=7(1)8 
3=m40 
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A13=026(A9,1"14,1,H39,H38) 
A13=026(A13,Al2,1,1,H39) 
06(A13)X1,1 
REPEAT 
1=9(1)11 
J=IH40 
A13=026(A10,F'+J,1,H59,H38) 
Al3=026(A13,A11,1,1,H39) 
06(A13)XI,1 
REPEAT 
1=12(2)14 
J=IH40 
A13=026(A9,F'-14,1,H39,H38) 
A13=026(A13,Al2,1,1,H39) 
06(A13)xI,1 
REPEAT 
J=13H4° 
A134326(A10,F.+J,1,1139,H38) 
Al3=026(A13,A11,1,1,H59) 
06(A13 )X13,1 
06(K)X2o,15 
1=0(1)14 
JUMP 99,1=14 
JUMP 98,1A7 
99)SPACE 22 
98);1=X1+X(1420) 
PR/NT(;1)0,4 
REPEAT 
REPEAT 
REPEAT 
RETURN 

* * 

CHAPTER 0 

AS50 
BS50 
Cs30 
Ds50 
Es50 
FI050 
Gs50 
Hs60 
Us10 
Vs1 
Ws1 
Xs100 



- 430 - 

Y*60 
zo.1 
;>55 

>>SHELL 
>>t,La,Lb,Ra,Rb 
1)NEWLINE 2 
CAPTION 
HYPERBOLIC PARABOLOIDAL SHELL (K(a)=0,K(b)=0) 
NEWLINE 2 
CAPTION 

T 	La(plan) 	Lb(plan) 	K(ab) 
NEWLINE 
READ(H) 
READ(H1) 
READ(H2) 
READ (H5 ) 
PRINT (H)0 • 4 
PR/NT (111 )094 
PRINT (H2)0,4 
PRINT (H5)014 

>). LOADING ON SHELL 
2)READ(C23) 
READ(A) 
READ(B) 
NEWLINE 2 
JUMP 70,A=0 
JUMP 71,A=-1 
CAPTION 
LOADING SYMMETRIC ABOUT AXIS A=L(a)/2. 
JUMP 70 
71)CAPTION 
LOADING ANTIMETRIC ABOUT AXIS A=L(a)/2. 
70 )NEWLINE 
JUMP 72,B3 
JUMP 73,B=-1 
CAPTION 
LOADING SYMMETRIC ABOUT AXIS B=L(b)/2. 
JUMP 72 
73)CAPTION 
LOADING ANTIMETRIC ABOUT AXIS B=L(b)/2. 
72)NEWLINE 2 
JUMP 74,023=1 
JUMP 76,023=3 
CAPTION 
UNIFORM LOADING CV TOTAL SURFACE AREA OF SHELL. (DOUBLE FOURIER 
EXPANSION) 
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NEWLINE 
CAPTICN 
INTENSITY OF LOADING 	G(a) 	 G(b) 

G(c) 
NEWLINE 
READ(X') 
READ(Y9. 
READ(Z9 
SPACE 26 
PRINT(X')o,6 
SPACE 12 
PRINT(Y')0,6 
SPACE 8 
PRINT(v)o,6 
H41=.5111 
H42=.912 
1-143=111 
H44=H2  
H45=.941 
H46..5H2 
1147=H1 
1148.112 
H49=.911 
1150=.5H2 
1151=111 
1152=112 
JUMP 8o 

74)CAPTION 
UNIFORM PATCH LOADING 
NEWLINE 
CAPTION 
INTENSITY OF LOADING 
CAPTION 

READ(X') 
READ(Y') 
READ(Z') 
JUMP 78,xi=o 
1=41(1)44 
READ(HI) 
REPEAT 
NEWLINE 
CAPTION 
G(a)= 
PRINT(X90,6 
SPACE 18 
H41=H41H1 
1142=1142H2  
1143=1143111 

(DOUBLE FOURIER EXPANSION). 

CO-ORDINATES OF CENTRE OF PATCH 

DIMENSIONS OF PATCH 
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1144=H44H2  
PRINT (H41 )0,4 
PRINT (H42)014 
SPACE 18 
PRINT (H43 )0,4 
PRINT(H44)0,4 
78)JUMP 79,1'1=0 
1=45(1)48  
READ(HI) 
REPEAT 
NEWLINE 
CAPTION 
G(b)= 
PRINT(Y1)0,6 
SPACE 18 
H45=H45H1 
H46=H46H2 
H47=H47H1 
H48=H48H2 
PRINT(H45)0,4 
PRINT(tf46)(44 
SPACE 13 
PRINT(H47)0,4 
PRINT(H48)0,4 
79)JUMP 
1=49(1)52 
READ(HI) 
REPEAT 
NEWLINE 
CAPTIEW 
G(c)= 
PRINT(Z 1 )0,6 
SPACE 18 
H49=H49H1 
H50=H50H2 
H51=H51H1 
H52=H52H2 
PRENT(H49)0,4 
PRINT(H50)0,4 
SPACE 18 
PRINT (H51 )0 , 4 
PRINT (152 )0,4 
JUMP 8o 

76)CAPTICN 
UNIFORM PATCH IADADING IN C DIRECTION (SINGLE FCURIER EXPANSION) 
NEWLINE 
CAPTION 
INTENSITY OF LOADING 	CO-ORDINATES CF CENTRE OF PATCH 



- 433 - 

CAPTION 
DIMENSIMS OF PATCH 

NEWLINE 
READ(Z') 
READ(H49) 
READ(H51) 
11,49=H49H1  
H51=H51H1 
H50=.5H2 
H52=H2 
PRINT(Z')0,6 
SPACE 18 
PRINT(H49)0,4 
PRINT(H50)0,4 
SPACE 18 
PRINT(H51)0,4 
PRINT(H52)0,4 

>> BOUNDARY coNurims 
80)1=16(1)19 
READ(CI) 
REPEAT 
C20=100000 
NEWLINE 2 
CAPTION 
C20=1.0000, 5 
NEWLINE 2 
CAPTION 
EDGE 1 - 
K)=15)  
L=0 
JUMP 11,016=10 
L=2 
JUMP 12,C16=2 
JUMP 13,C16=3 
JUMP 28,016=1 
JUMP 29,C16=6 
L=1 
JUMP 14,c16=4 
15 )NEWLINE 
CAPTION 
EDGE 2 - 
K)=16)  
L'=0 
JUMP 11,C17=10 
L'=2 
JUMP 12,C17=2 
JUMP 13,C17=3 
JUMP 28,C17=1 
JUMP 30,C17=6 
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L'=1 
JUMP 14,C17=4 
16)NEWLINE 
CAPTION 
EDGE 3 - 
K)=17) 
M=0 
JUMP 11,018=10 
M=2 
JUMP 12,C18=2 
JUMP 13,C18=3 
JUMP 28,C18=1 
JUMP 31,C18=6 
M=1 
JUMP 14,C18=4 
17WEULINE 
CAPTION 
EDGE 4 - 
K)=3) 
M'=0 
JUMP 11,C19=10 
M'=2 
JUMP 12,C19=2 
JUMP 13,C19=3 
JUMP 28,C19=1 
JUMP 32,C19=6 
M'=1 
JUMP 14,C19=4 

11)CAPTION 
FREE GUIDED EDGE 
JUMP (K) 
12)CAPTION 
CLAMPED 
JUMP (K) 
13)CAPTION 
FREE 
JUMP (K) 
14)CAPTION 
HINGED 
JUMP (K) 
28)CAPTIM 
DEEP THIN INEXTENSIBLE NORMAL GABLE (SIMPLY SUPPORTED) 
JUMP (K) 
29)READ(;21) 
CAPTION 
N(b)=0,U(c)=0,M(b)=0,N(ab)= 
PRINT(;21)O,4 
JUMP (K) 
30)READ(;22) 
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CAPTION 
N(b)=0,U(c)0,M(b)3,N(ab)= 
PRINT(;22)0,4 
JUMP (K) 
31)READ(;23) 
CAPTION 
N(a)=0,U(c)=0,M(a)=0,N(ab)= 
PRINT(;23)0,4 
JUMP (K) 
32)READ(;24) 
CAPTION 
N(a)=0,U(c)=0,M(a)=0,N(ab)= 
PRINT(;24)0,4 
JUMP (K) 

3)READCA9 
NEWLINE 2 
JUMP 18,A' =0 
L'=0 
JUMP 33,A'=-1 
CAPTION 
BOUNDARY CONDITIONS AND LOADING SYMMETRIC ABOUT AXIS B=L(b)/2. 
JUMP 18 
33)cAPTIoN 
BOUNDARY cammoNs SYMMETRIC AND LOADING ANTIMETRIC ABOUT AXIS B=L(b)/2. 
18)READ(B9 
JUMP 4,B'=0 
M'=0 
NEWLINE 
JUMP 34,13'=-1 
CAPTION 
BOUNDARY CONDITIONS AND LOADING SYMMETRIC ABOUT AXIS A=L(a)/2. 
JUMP 4 
34)cAPTIcu 
BOUNDARY CONDITIONS SYMMETRIC AND LOADING ANTIMETRIC ABOUT AXIS A=L(a)/2. 

>> ELASTIC CONSTANTS 
4)NEWLINE 2 
READ(E) 
READ(C) 
D=EHBH/(12-12CC) 
CAPTICN 

E 	NU 
NEWLINE 
PRINT(E)O,4 
pRrmr(c)o,3 
PRINT(D)o,4 
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F.SERIES SPECIFICATIONS 
5)READ(P') 
READ(R') 
READ(R) 
READ(01) 
READ(S') 
READ(S) 
1=26(1)31 
READ(HI) 
REPEAT 
NEWLINE 2 
CAPTION 
C.SOIN. HARMONICS IN (A) DIRECHON = 
PRINT(P')1,0 
SPACE 2 
PRINT(W)1,0 
SPACE 2 
PRINT(R)2,0 

NEWLINE 
CAPTION 
C.SOIN. HARMONICS IN (B) DIRECTION = 
PRINT(W)1,0 
SPACE 2 
PRINT(S91,0 
SPACE 2 
PRINT(S)2,0 
JUMP 4401'0° 
R'=1 
44)I'(R-P WR LI-1  
H8=I 
JUMP 45,S'AO 
S'=1 
45)I=(S-CF)/S'+1  
H9=I 
H1O=H8H9 
C5=4EHH5H5/D 
C6=20MOD(H5)(0SQRT(ER/D)) 
U4=OSIGN(H5)(09QRT(EHD)) 
NEWLINE 
CAPTION 
P.SOIF. HARMONICS IN (A) DIRECTION = 
PRINT(H26)1,0 
SPACE 2 
PRINT(H27)1,0 
SPACE 2 
PRINT(H28)2,0 
NEWLINE 
CAPTION 
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P.SOLN. HARMONICS IN (B) DIRECTION 
PRINT(H29)1,0 
SPACE 2 
PRINT(H30)1,0 
SPACE 2 
PRINT(H31)2,0 
JUMP 46,1127#0 
H27=1 
46)I=(H28-H26)/H27+1 
H38=I 
JUMP 47,H30$0 
H30=1 
47)1=(H31-H29)/H30+1 
H39=I 
H4()=H38H39. 

>> MATRIX STARTING LOCATIONS 
21)1 0(1)4 
AI=161 
REPEAT 
1=0(1)3 
A(I+5)=80+41  
REPEAT 
1=0(1)9 
A(I+14)=96+16I 
REPEAT 
A24=256 
B33=260 

B1=32,i 
5=3oo 

B36=396 
B37=404 
B38=464 
B39=524 
B40=539 
A25=554 
A26=570 
B34=586 
B42=590 
D43=622 
B44=654 
A34=686 
A35=702 
A36=718 
A37=734 
A9=750 
A10=750-1-1138 
All=A10-14138 
Al2=A11+1139 
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Al3=Al2+1139 
U=A13+H40 
V=U+(L+14')H8+(M+W)H9 
K=H8-1 
I=0(1)K 
DI=V+8I 
EI=DI+4 
REPEAT 
J=H9-1 
I=0(1)J 
FI=EK+8I+4 
GI=FI+4 
REPEAT 
F I =V+8H8+8H9 
G'=F'+15H40 

JUMP 54,L+W+M+MI =0 
JUMP 56,M+111=0 
JUMPDCWN (R13) 
JUMP 55 
54)Jumme1N (R14) 
JUMP 55 
56).TumPDavN (R6) 
55)READ(B49) 
JUMP 1,B49=1 
JUMP 5,849=5 
JUMP 52,B49=6 
JUMP 53,1349=9 
JUMPDCWN (R14) 
JUMP 55 
52)NEWLINE 
1071,0,0,0 
JUMP 1 
53)END 
CLOSE 

***T 

.25 5o 5o -.008 
0 1 1 0 0 5o 
10 10 10 10 1 1 
4.5,8  .15 
i 1 1 1 1 1 
1 2 19.1 2 19 
o .5 0 .5 
5 5 
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.25 5o 5o -.008 
0 1 1 0 0 5o 
4 4 4 4 1 1  
4.5,8  .15 
1 2 19 1 2 19 
1 2 19 1 2 19 
o .5 0 .5 
5 5 
1 

.25 5o 5o -.008 
0 1 1 0 0 5o 
/ 2 2 2 1 1 
4.5,8  •15 
3. 2 19 1 2 19 
1 2 19 1 2 19 
o .5 0 .5 
5 5 
1 

.25 	5o 
0 	0 

6o 
0 	-10 

-.008 
-10 5o 

4 2 4 2 	0 0 
4.5, 8  .15 
I I 19 1 1 19 
0 1 19 0 1. 19 
0 1 0 1 
5 5 
1 

.25 	5o 
o 0 
1 	2 

6o 
0 	-10 
1 	2 

-.008 
-10 	5o 

0 	0 
4.5,8 .15 
1 	1 7 	1 1 7 
o 1 7 0 1 7 
O 	1 o 1 
5 	5 
5 

1 	1 11 	1 1 11 
0 	1 7 	0 1 7 
O 	1 0 	1 
5 	5 
9 
***Z 
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