






















































































































































































VI ( ! , Jl =VIII , j)-V I I,JJ 
WII I,JJ 
U ( I , J) =U I I d l + R E L( J l *U I I I 'J l 
V (I, J l =VI i 'J l +REL I J l I I 'J l 
',..; ( I 'J l v: I I 'J l + R E L ( J ) * I I 1 'J ) 

16 CONTINUE 
17 CONTINUE 
c 
C CO NDITI ON OF CONVERGENCE IS APP LIE D· 
c 

IF !VER .L T.1. E-4l GO TO 18 
IF ( ,'ll .LT. INTJ GO TO 3 
GO TO 22 

18 CALL FREEND 
c 
C END OF ONE ITERATION. 
c 

c 

NI=O 
KI= KI+1 
IF IEVER .LT·l· E- G4l GO TO 19 
IF ! KI.LT.I KTJ GO TO 3 
GO TO 22 
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C DE TER MI NE DE FL EC TIO N OF OF CROSS - SECTION AND SENS ITI VITY 
C AT EACH GRID POINT ALO NG 8 ET A- DIRECTION• 
c 
1 9 viR ITE (6,261 

I=N/2+1 
BET /'>.=U . 0 
DO 20 J=l, tv':rv'l 
BE TA= BETA+ AK 
A L =SoR T I I lJ I I , J l l -:a 2 + ( V ( I , J l l * * 2 + 4 • * u ( I , J i * V I I ' J l * S I N ( 8 ETA ) * C 0 S ( 8 E T 

lA l l 
AF=SORT II BE TA*COS I BETA l-S I N! BE TAl l **2+ ! 2ETA*S I NI BETAl+COS!BETAl-l • 

1) **21 
SEN=AL*C/IAF*RO*P l 
WRITE (6,271 J,AL,SEN · 

2 0 CONTI NUE 
GO TO 23 

2 1 vJ R I T E ( 6 , 2 8 l 
c 
C PRO GRA M IS TER MI NATED IF CO NVERGE NCE DO ES NO T OCCUR I N A GIVEN 
C NU MBER OF ITERATIONS. 
c 
22 WRITE 16,291 
c 
C VALUES OF AFTER THE LAST ITERATI ON AR E PUN CHED AND 
C WRITTE N' SO TH AT IT CAN BE US ED IN ANY REQUIRED. 
c 
23 CO NTI NUE 

PUNCfi 30, I( U(J,Jld=l, NN hJ=1, MLl 
PUN CH 30 , ({ V(I,Jld=l,NN),J=l, tv',L) 
P U N C H 3 0 ' ( I '1-i ( I ' J l ' I = 1 ' N N l ' J = l ' t"1 1"1 l 
viR I T E I 6 , 3 l l 
\'I R I T E I 6 ' 3 4 l ( I U I I ' J l ' I = 1 ' N N ' 2 l ' J = 1 ' M L l 
\v RITE I 6, 3 2 l 



c 
2 I+ 

75 
26 
27 
28 
-q 
,( ' 

30 
31 
32 
33 
34 

v\R ITE (6,34) ( (V( I •Jl d=J ' N1\,2l 'J=l, r-'·Ll 
I<I RITE C6d3i 
\"' RITE (6 , 34) (( \.J {J , Jld = lH~i';,2l,J=l ' Hrvi ) 
RETURN 

FORf·I.A T 
FCR rv /-\ T 
FOR I·.': AT 
FOR:'-1A T 
FOR \1,6, T 
FO RMA T 
FOR r•1 A T 
FOR i'~ A T 
FO RMA T 
FOR~·· AT 
FOR i,1 A T 
END 

(lH ,J5,3El4.3l 
(lH '47X,3El4.6l 
ClHl' *BE TA DEF LECTI ON 
( lH G, I3,2El6.6l 
(lrl v ,*ITE RATION IS DI VERG ING*) 
<lHu, *NO CO NV ERGENCE* ! 
C5El6 Q9l 
(lHl' *VA~UES OF 'u'*l 
(lHl, *VA LUES OF 1 V1 * l 
(lHl,*VAL UES OF 1 W' * l 
(lHO,l GE13 .3l 

SENS ITIVITY*) 
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c 
( ' • • • • • • o 8 • • • • • • • • • • e • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • e • 8 • • • • • • • • • • 

c 
( 

c 
c 
c 
c 
c 
c 
c 

PURPOS E 
TO DETER MI NE DEFOR~ A TI ONS FOR TH E POINTS LYI NG OJTSID E THE 
50 G N DAR Y 1-\ T F R E E END 0 F THE T J o E ' G I V EN T HE DE F 0 R r-{t., T I 0 N S AT T H E 
POI NTS LYI NG I NS I DE THE BOUNDARY . 

. . . . ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
I 

C 0 tJ; tv'. 0 N I (li A T R I X I A 1 1 ( 3 ' 1 9 l ' A 1 ? ( 1 ' 1 9 l ' .A 1 -:1, ( 3 ' 1 9 l ' A 1 4 ( 3 ' 1 9 l ' ;A 1 5 ( 5 ' 1 9 l ' 
1A20 ( 3 ,19l, A21 (1,19J,A 22 ( "3 , 19 l' A23(1 ,1 9 l'A16(l,19l' A2 5(3,19l' A46(1, 
21 9 l ' A 3 1 ( 3 ' 19 l ' A 3 2 ( 1 ' 1 9 l ' A 3 3 ( 5 ' 19 l ~ A 3 4 ( 3 ' 19 l ' A 3 5 ( 1 ' 1 9 l ' A 44 ( 1 ' 1 9 l ' A 4 
35 ( 3 d 9 l ' A5'+(3 ,1 9 l ' A55 ( 1 ,l 9 l 'A56( 1,191 ' A3615d9 l , ,\65 (5'19) ' A66(l d9 
4 l ' A 6 7 ( 1 ' 1 9 l ' A 7 6 ( 3 ' 1 9 l ' .A 7 7 ( 1 ' 1 9 l ' B 3 ( 1 9 l ' B 4 ( 1 9 l 'A 8 0 ( 3 ' 19 l 
· C 0 t..~ t· ' 0 ~~ I D E F 0 R M I U ( 1 9 ' 3 1 l ' 'v ( 1 9 ; 3 l l ' ·:; ( 1 9 ' 3 2 l ' U I ( 1 9 ' 3 1 l ' V I ( 1 9 ' 3 1 l ' '!: I ( 
119d2J,XI19J,Y(J9l 

CO MM ON / WORK / D(3 ,1 9 l~E( 5 ,1 9 J,F( l ,19l 

01 ,\ X=O. O 
ESU ~.t1 = 0 . 0 
CALL GND PRD I A66 ' ~ ' X '1' 0 ' NN ' K~ ' MK l 
CAL L BND PRD ( A6 7' W 'Y'1' 0 ~ NN , MM , M Jl 
CALL ADDVEC ( X,Y, NN ,2.,2.l 
CALL BNDPRD ( A65 ' ~ 'Y'5'2'NN,MM,M l 
CALL ADDVE C ( X,Y,N N,1.,1.l 
CALL BND PRD I AB~ , w , y , 3 ,1, NN , MM , MK l 

CAL L ADDVEC (X,Y,NN,J .,l.l 
CALL BND PRD IA8v' ~ 'Y' 3 'l' N N, MM , M LI 
CALL ADDVEC ( y , x , NN ,1.,-}.) 
CALL SO LVE ( Ag 0 , X, NN '3'DI 
DO 1 J=l,NN 
ESU M=ESUM+Y (Jl* * 2 
IF IA BS IY(Jl J.LE. Etv'iAX l GO TO 1 
EMAX=ABS(Y(JJl 
RVtAX=Y(JJ 
WI (J, ~·1 Ll=X(J) 

1 CONTINUE 
CALL BND PRD I A 77' ~;x ,l, u , N N , MM , M Jl 
CALL BND PRD I A76 ' W'Y'3'1' NN , MM , MKl 
CALL ADD VEC (X, Y,N N,1.,1.l 
CALL BNDPRD ( A 76, W I,Y~3' 1 ' NN , MM , M Ll 

CALL ADDVEC ( X,Y,NN,1 .,-15l 
CALL BNDPRD ( A 77' ~ 'Y'1' 0 , NN , MM , MM J 
CALL ADDVEC (y,X, NN ,-1.,1.1 
CALL SOLVE IA77,X,NN'1,Fl 
DO 2 J=1,NN 
ESU M=ES UM +Y(Jl**2 
IF IA BSIY(JJ l.LE. EMAX l GO TO 2 
EMAX =ABS IY(Jll 
Rf-"AX =Y ( J l 
WI ( J, ~"1M l =X ( J l 

2 CONTINUE 
CAL L BND PRD (A55'V'X'1' G, NN , ML, NKI 
CAL L BNDPRD ( A5 4'U'Y'3'1' NN , rv; L, Ml 



CALL BNDPRD CA56 ' ~ ' Y 'l' C ' N~ ' ~M , ~l 
CALL ADDVEC IX ~Y, NN ,1.,-1.) 

CALL ADDVEC {X , B4 , NN ,1.,1.) 
C ,ll. L L 8 N D P R D (A. 55 ' V' Y ' l , \; ' N N ' ~1, L ' 1'~1 L l 
CALL ADDVE C lY , X, NN ,-1 .,1.1 
CALL SOLVE (A55 ,X, NN ,l•Fl 
DO 3 J = 1, N i~ 

ESU M=E SUM +Y( J )**2 
IF ( A3S ! Y(JJ I .L F. . E iv'! !~. Xl GO TO 3 
Ef•\AX =ABS ( Y ( J l l 
R.\1 AX =Y{JJ 
VI (J, fi, LJ=X(JJ 

3 CONTINUE 
CALL BND PRD IA 46, u , x ,l, O , ~N , ~ L, M K l 

CALL BND PRD CA45 , v ,y, 3 ,1, NN ~M L, M l 

CALL ADDVE C (X, Y, NN ,-1.,-l.l 
Cll. LL BNDPRD !A4 4, u ,y,l, L , ~N , ~ L, M Ll 

CALL ADD VEC IY , X,N N,-1.,1.1 
CALL ~O LVE ( A44, X, NN '1'Fl 
DO 4 J=l, NN 
ES UM=ES UM +Y(JI**2 
IF !A BS ! Y(Jl J.LE.EMA XJ GO TO 4 
Er.', AX ==ABS ( Y ( J .l l 
R1v1AX=Y ( Jl 
U I ( J ' ~-1 L l = X ( J l 

4 CONTINUE 
c 
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C NORMS LIS ED SUrv; OF DEVIATION OF THE NE0 VA LUES FRO M THE OLD VALUE~ 
C IS CO MPUTED. 
c 

A:V,AX=O .O 
SUM =O .. O 
DO 5 I=1, NN 
DX =O.O 
IF ( UJ(J, iv1 LJ. E., v . Cl DX =I U I(J, .~ L)- U (J, fvi LIJIUI(I, M Ll 
SUM=SU~1+DX*DX 

IF !A BS!DXJ.GT.A MAXJ AMAX =ABS ( DXJ 
DX=O.O 
I F ( V I ( I ' ~·1 L l • N E • Ci • u l D X = ( V I ( I ' fvi L l - V ( I ' ;.1 L l l I V I ( I ' M L l 
S U i•l =SU M+ D X-~ D X 
IF ! ~B S!DXI.GT. A~A XI AMAX =ABS(DXI 
DX= O.O 
I F ( 'vJ I ( I ' r~ L l • N E • lJ • 0 I D X= ( ~~ I ( I ' r·'o L l - W ( I ' r-..1 L l l I ~·J I ( I ' M L J 
SU M=S Ui•H DX*DX 
IF !A BS!DXJ.GT.AMAXJ AMAX =A BS (DXJ 
DX= O. O 
I F ( WI ( I ' MfV: l • N E. l- • 0 l D X= ( 1d I ( I ' MM l- '•'~ ( I , H r-1 l l I hi I ( I , M M l 
SUr-1 =SU M+DX*DX 
IF ( ABS (D XJ.GT. AMAX J A~AX = ABS IDXl 

5 CONTI NUE 
KZ= 4* NN 
ERR =SORT(ESU J. IFL OA T! KZ II 
VER N=SQR T! SUM IFLOAT( KZ)) 
Of\1 =0 . 1 
DO 6 I=1,1\!N 
U ( I ' ~, L l = U ( I ' fv L l + m -'1-:i-1 U I ( I ' fvi L l - U ( I ' M Ll l 



V ( I ' 01 L ) = V ( I ' :\1 L l + C 1·1 ~- ( 'v I ( I ' .'. i L l - V ( I ' :-1 L l 1 
'A( J , ;v L)= \.; ( I ' ~': Ll +O ~·H< ( ',·<J (I , :<L 1- ',·i<. I , :,1 L )) 
vJ ( I , r-:. ~.1 l =\ti ( I , ~J. ~.1 l -t o:V: -* ( 'v. I ( I , i-'f'J. ) - ':·! ( i , r.r::,~ l l 

6 CONTINUE 

c 
7 

WR IT E (6 ,7) A~AX ,VER N , ERR ' R~A X 

RETURN 

F 0 R I•' A T ( 1 H U ' * 
END 
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S L' f3 R 0 LJT 1 1'\ E [ I G E ,'J I ~~ . , f3 , !l, f ·~ E v. • R 0 • t: '·- , i' • ; .. ; , .1\ H , F , C l 
c 
r 
~ • • • • • • • • 4 • • • • • • • • • ~ ~ • • • • • • • • • • • • e • ~ • • • a • • • • • • • • • ! • " • • • • • w ~ • • • • • • • • 

c • 
c 
C~ PURPOSE 
C TO OB TAI N Ti~E b i GGES T ~IGENVA LG E OF THE IT ERA TI QN ~ ATR IX uSING 
C PO\,~ER I~'E:: THOD . 

c 
c • • ~ • . • • • • • • . • • . • • ~ • . . • • • • . • • s • • • • • • • • • • • • • • • • • • • • • • • 5 • • • • • • • • • • • • • 

c 
c 

c 

C Oi11;1'; 0 N I i'-1 AT R I X I A l l I 3 ' l 9 l • A 12 I l ' l q l ' .A 1 3 I 3 ' l 9 l , A 14 ( 3 ' l C) l ' A l 5 ( 5 , l 9 l ' 
l A 2 0 ( 3 ' 1 9 ) ' f'l. 2 ] ( l ' l () ) ' f'.. 2 2 ( 3 ' l 9 ) ' I~ 2 3 ( 1 ' l 9 ) ' A l (; ( l ' l 9 ) ' .!:.. 2 5 ( 3 · ~ i 9 ) ' :c.. 4 6 ( l ' 
2 l 9 l ' A. 3 l ( 3 ' 1 9 l ' A 3 2 I l ' l 9 l ' A 3 3 ( 5 ' l 9 l ' A 3 4 ( 3 ·, l 9 l ' !-'. 3 5 I l ' l 9 l ' .!J... 4 4 I l ' l 9 l ' A 4 
:?. 5 I 3 ' l 9 l ' A 5 t.; ( '? ' 1 9 l ' f'l 5 5 I J ' l 9 l ' I~ 5 6 I l ' l 9 l ' A 3 (~ I 5 ' J 9 l ' ;; 6 5 ( 5 ' l 9 l ' !~ 6 6 ( l ' 1 9. 
4 J ' A 6 7 I l ' l 9 l ' !i7 6 I 3 ' l ? l ' f'l. 7 7 l l ' 1 9 l ' 8 3 ( l 9 l ' o ;_. I l 9 l ' A 8 i.J I 3 ' l 9 J 

C OH f,' 0 N IDE F :J R' 1 I U ( l 9 ' ? 1 ) ' v ( l 9 ' 3 1 l ' \;/ ( 1 9 ' 3 2 l ' U I ( 1 9 ' 3 1 l ' VI ( l 9 ' 3 1 l ' vJ I ( 
119 ' 32 l ' X ( 1 9 J ' Y I 19) 

C 0 1>~ 1-1 0 ~~ I vJ 0 R K I D { 3 , ] 9 l , E ( :" d 9 l ' F ( 1 d 9 l 
CO~!ON I REL I RE Ll3 vl • EI GI30 ) 

C DET~R~ I NE ThE GR I D S IZE A~D DI MENSION LE SS P ARA~E TE RS OF dOuR00N 
C TUBE . 
c 

c 

P I= 4 . -*PITAN I 1.) 
H=PI I FLOA Tl Nl 
AK = gL*P III 18 U. * FL OA T( MJ J 
A =2·* 1~/A H 

B=2.-*B I AH 
P0 =2.-~"RO I/l.H 

NN =N+1 

C DETER MI NE TH E ELEMEN TS OF TH E SLOCK MA TRICES AND T~E BLOCK VECTOR~ 

C ~ LL M A T ~IX ( A , S • RO • H,AK ' P 'C' N ~ NN , AN E~l 
I~ J = ~·1 - 2 
HK = H-l 
~~ L= ~H1 

f•':fv1 = ~l: + 2 
BEIG=-1.0 
DO l I = 1 , f"l 
RE L(IJ=1. 0 
EIG! I l=l.-R EL( I l+BEIG 

1 CONTI NUE 
c 
C FEE D THE I NITI AL VALUES OF THE VECT OR To STAR T ITERATION• 
c 

2 

3 
c 

DO 3 I=1, NN 
DO 2 J = 1 ' f-1 L 
U(J,J)= D. G 
VCI,JJ= O. O 
v.J!I,JJ=1.0 
CO NTI NU E 
1'·.1 1 I , fi, LJ= O. U 
'vi ( I , fl: II: J = 0 • u 
CON TI NU E 

( 
' ! 
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c START ! TERATlOf'J 
c 

NI= U 
I NT =l OO 

4 CONTINUE 
NI::NJ+1 
CALL 13N DPRD I A 12• U • X •l• v•N~ • M L•21 
C.A.LL 8NDPRD I A13, v , y,3 ,1• NN •ML•21 
Cll.LL ADDVEC iX,Y,N N•-1• •-1. I 
CALL BND PRD IA15, w , y ,5,z, NN • M~ ,11 

CALL ADDVEC IX, Y, NN •l· •-1· I 
r I 

CALL 8NDPrW I A 16, w , y, l, L , NN • ~M '11 

CALL /\DDVE C I X ,Y, NN •l~•-1·1 

CALL. 5NDPRC IA14' W'Y' 3 •l• NN • MM •21 
CAL L ADDVfC I X ' Y ' f\1 N ' 1 • ' - 1 • I 
CAL L 8ND PI~D IA16; w , y ,l, ~ , NN • ~M ,31 

CALL ADDVEC (X,Y, NN •1·•-1· 1 
CALL BND PRD (All• U,Y•3•l•NN• ML•ll 
CALL ADDVEC IX,Y,NN•RELI1l•EIGI11 l 
CALL SOLVE I.A1l•X•NN•3•DI 
DO 5 J=1,NN 
UIIJdi=XIJI 

5 CONTINU E 
CALL !?.NDPRD I A1z, u , x ,l, G, NN •ML,ll 
CALL BNDPRD I Alz, u ,y,l, U, NN •ML,3l 
CAL L ADDVE C ( X,Y, NI'l •-1• '-1. I 
CAL L BNDPRD I A13 •V, Y• 3 • l , NN • ML •ll 
CALL ADDVE C (X, Y, NN •l•'l•l 
CALL Bf'..iDPR D I A13,v,y, 3 ,l• NN , ML•3l 
CALL ~~ DDVEC I X ' Y ' N ~~ ' 1 • ' - 1 • I 
CALL SNDPRD I A14' W'Y' 3 '1' NN , MM ,ll 
CALL J\DDVEC I X, Y, NN •1•,-l.l 
CALL B~~D PRD IA15, w,y,5,2• NN , MM ,21 
CALL ADDVEC I X ' Y' I'JN' 1 • '-1 • l 
CALL BND PRD IA14, W,y,3,1• NN • MM ,3l 
CALL ADDV EC IX,Y,N N,1.,-l•l 
CALL BND PRD IA16, w,y,l, G, NN•MM,4l 
CA LL ADDVEC (X,Y,N N,1. ,-1. I 
CALL RNDPRD IA11,u,y,3,l,NN,ML•2l 
CALL ADDVEC I X ' Y 'I'll~ ' R E L I 2 I ' E I G I 2 I I 
CALL SOLVE IA11,X, NN ,3•DI 
DO 6 J=1•NN 
UI (J,2l=XIJI 

6 CONTI NU E 
DO 7 I=3•M 
II=I-2 
L I=I-1 
IK=I+l 
IL=I+2 
CALl_ BNDPRD I Alz, u ,x,l, Q, NN •ML•JJI 
CALL BND PRD I A1 z, u ,y,l, u , NN •ML•IKl 
C.li.LL ADDVEC (X,Y, NN •-1·•-1.1 
CALL BNDPRD ( A13,v,y,3,1, NN •ML•IJI 
CALL ADDVEC IX;Y, NN d• •l• l 
CA. LL BNDPRD IA13•V•Y•3~l, NN • M L•IKl 

CALL A.DDVE C (X,Y,NN•l• •-1.) 



CALL Br\JDPRD IA 16' ~ ~ y ,l, ~ ' N N ' M~ '!Il 

CALL ~DDVC:C <x ~ v , ~m ,1.,-1.l 

CALL BNDPRD (A 14 ' v: ' Y ' 3 ' l ' NN ' ~', \1 ' j .J l 
CALL ADDVEC I X ~ Y ' N ~! ' 1 • ' -1 • I 
CI\LL B ~WPRD ( A 15 ' ':,· ' Y ' 5 ' 2 ' f\ N ' f-'11\': ' I l 
CA LL A.DDVEC €X• Y, NN ,1. ,-1· l 
CAL L Bf\!DPRD IA 14' ~ ' Y '3'1' NN , MM ,I K l 

CALL ADDVEC {X , Y , m~ ,1.,-1.) 

CALL BND PRD tA 16' ~ 'Y'1'~' NN ' M~ 'ILI 
CALL ADDVEC ( X, Y, NN ,1.,-l.) 
CALL BND PRD tA1 1' U ' Y '3'1' NN , ~ L,Jl 

CALL ADDV EC tx , y , r,H·hRE LI I J,EIGIIII 
CALL SO LVE ( All,X• NN ' 3 ' Dl 
DO 7 J=l,NN 
UI(J,Il=X(JJ 

7 CON TINUE 

8 

9 

C.ALL BND PRD IA2~' u ' X '3'l' NN , M L,2l 
C.A, LL BND PRD lA21 ' V ' Y '1' ~ ' NN , M L,21 
CALL ADDV EC (X , Y, NI'h -1. '-1. I 
CALL BNDPRD lA23, w, y ,l, u , NN , MM ,11 
CALL ADDVEC tx , Y, NN ,l .,l. l 
CALL Br-W DRD IA2 5,w,y,3,l•NN,~M ,2l 

CAL L ADDV EC (X' Y ' N~h 1. '-1 • I 
CALL BND PRD IA23 ' ~ 'Y'l' 0 ~ NN , MM ,31 
CALL ADDVEC (X,Y, NN ,1.,-l.l 
CALL BNDPRD t Azz,v,y , 3 ,1, NN, ML,li 
CALL ADDVEC t X, Y, NN ,RELllJ,EIG(1l I 
CALL SO LV E ! A22,X, NN '3'Dl 
DO 8 J=1 , NN 
VI CJdl=XIJl 
CO NTI NUE 
Cl\ LL BND PR D IA2 0 ' ~ 'X'3'l' NN , M L,ll 

CALL BND PRD CAzu , u,y ,3,l, NN , ML,3l 
CA.LL ADDVEC (X,Y, NN ,1.,-1.) 
CALL BNDPRD IA21,v,y , 1, U, NN , ML,1l . 
CALL ADD VEC (X,Y, NN ,1.,-1•l 
CALL BND PR D IA21,v,y ,1, G, NN ' ML'3l 
CALL ADD VEC (X,Y,NN, l.,-1.1 
CALL BND PRD (A25' W 'Y'3'1' N N ' M~ 'll 
CALL ADDV EC (X' Y ' NN • 1. '1 • ) 
CALL BND PR D IA25' ~ 'Y'3'l' N N,MM ,3l 
C.ALL ADt:)VE C I X,Y, NN ,1.,-1.l 
CALL BND PRD l A23 , w,y,1, U,NN, MM ,4l 
CAL L ADDVEC cx,v,r\)N '1·'-1·l 
Cf.L L BN DPRD <Azz,v,y,3,1,NN,ML,2l 
Cl'ILL .A.DDV EC (X,Y, NN ,RELl2l,EIGI2l l 
CALL SOLVE <Az z,X, NN'3 'Dl 
DO 9 J=1,NN 
VI (J,2l=X·(J) 
CONTI NUE 
DO 10 I= 3 ' i-1 
IJ=l-2 
IK=I-1 
IL=I+1 
I M=I+2 
CALL 3ND PR D ( .A 2 '~' , ·U' X ' 3 ' 1 ' I'! N • ~1 L ' I K l 

89 . 
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C/~ LL BN DPRD ( A 2 ;_ ' U ' Y ' 3 ' l ' ~: N ' '-~ L ' I L. J 
CJl LL ADDVE C ( X , Y , i ~ 1\ ' 1 • '- 1 • i 
C.Ll. LL B~WPRD ( A2 1' V ' Y 'l' ~ ' NN , M L•IKl 
CALL ADDVE C ( X! y ' !\:,J.,- } .) 
CA LL BN DPRD IA 2 l , v ,y,l, J , N N , M L~ILl 

CALL ADDV EC ( X ' Y ' f\J ,"-l ' 1 • ' -· l • l 
CALL BNDPRD ( A 2 3 , i'•' , Y ' l ~ 0 , 1\! n ' f,~ f''l ' I J l 
CALL ADDV EC ( X' Y ' NN ' 1. 'l• l 
CALL BND PRD IA 25, 0 , Y , 3 tlt N N , ~M ,I K l 

CALL ADD VEC (X,Y, NN ,l.,1.l 
CALL BNDPRD ( A25 ' W' Y' 3 'l' NN , MM •ILl 
CALL ADDVE C ( X, Y, NN •1•!-1•l 
CALL BNDPRD ( A2 J , w,y,1, 0 , NN , MM,J MI 
CA LL ADlWE C ( X' Y ' NN ' 1. '·-1 • l 
CALL 8NDPRD I Az z , v , y ,3,1, NN t MLtil 
CALL ADDV EC ( X,Y, NN , RE L( I l•EIGI Ill 
CALL SO LVE ( A2 2, X' Ni'J' 3 'D l 
DO 1 0 J=1•N ,\J 
VI (J, I l=X(J) 

10 CON TI NUE 
CALL BND PRD (A3l, u , x , 3 ,1' NN , ML•ll 
C.A LL BND PRD ( A3 z, v , y ,J, u , NN , ML•2l 
CJl.LL ADDV EC ( X, Y, NN, -1. •1• I 
CALL BNDPRD ( A3 4, w,y,3,1• NN , MM ,2l 
CALL ADD VEC ( X, Y ' i'-!N ' 1 • '-1 • l 
CALL Bi'-!DPRD IA35, w,y,l, O, NN •MM ,3l 
CALL ADD VEC ( X,Y, NN •1·•-1•> 
CALL BNDPR D I A36' W'Y'5'2' NN , MM •1l 
CALL ADDV EC (X, Y, NN • RELI1l•EIG(l)) 
CAL L SO LVE ( A36,X, NN '5'El 
DO ll J=l• NN 
WIIJ,J)=X(J) 

11 CO NTIN UE 
CA!_L BND PRD IA31' U' X' 3 •1• NN , ML•2l 
C"' LL BND PR D I A3z,v,y,1, 0 , NN , ML,11 
CA.LL ADD VEC ( X ' Y ' NN ' -1 • ' - 1 • l 
CALL BND PR D IA3z,v,y,1, 0 , NN •ML•3l 
CALL ADDVEC (X,Y,NN•1• ,1. l 
CALL B~W P R D IA34• W' Y'3'l• NN•MM,ll 
CALL AD DVEC (X' Y, ~JN , 1. '-1. l 
CALL BND PRD IA34• W,Yt3,l• NN,MM•3l 
CALL ADD VEC (X,Y,N I\l '1·'-1•l 
CALL F3N DPRD IA35, w ,y,1, 0 , N N•~M,4l 

CALL ADDVEC (X,Y,NN•l·•-1•1 
C /',L L BND PR D IA33, w,y,5,2, NN• MM ,21 
CALL ADDVEC (X,Y, NN•REL(2J~EIGI211 

CALL SOLVE (A33•X•NN•5•El 
DO 12 J=1 '.NN 
vJI (J,2>=XIJI 

12 CmJT I NUE 
DO 13 I=3•M 
II=I-2 
IJ=I-1 
IK=I+1 
IL=I+2 
CALL BN DPRD IA3l' U'X'3'i•NN• ML,Il 



CAL. L 3 N D P R [; . ( 1"1. 3 2 ' V ' Y , ·1 ' ;,; ' N N ~ rc· L ' 1 J l 
C A L L A D D V E C ( X ' Y ' i'Jt~ ' - 1 • ' - 1. • l 
CALL BNDPRD I A32 ' V 'Y'l' ~ ' NN , ~ L,JKl 
CALL ADDV EC ( X,Y, NN ,1.,1.l 
C.U. L L 8 N D P R D ( 1-\ 3 5 ' ;., ' Y ' 1 ' :..; ' q 1\l ' f·'if/, ' I I l 
C.ALL :\DDVE C ( X ,Y~ ~JN d· ,-1· l 
CALL RND PRD IA34' ~ ' Y '3'1' NN , ~M ,IJl 
CALL ADD VEC ( X, Y, NN ,1.,-l.l 
CAL~ SND PRD I A34 ' W'Y'3'l' NN,V M,JKl 
CALL ADDVEC ( X,Y, NN '1·'-1•l 
CALL BND PRD I A 3S, w ,y,l, U , NN , ~M ,ILl 

CALL ADD VE C {X,Y, NN ,1.,-1.) 
CAL L BND PRD I A33 ' W' Y'5'2' NN , MM ,II 
CALL ADDVEC ( X, Y, NN , RE LIIJ,EIGIIJi 
CALL SO LVE I A33,X, NN '5,El 
DO 13 J=1,NN 
\•J I I J ' I I =X < J l 
CON TI NU E 
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13 
c 
c 
c 
c 
c 

EL EMENT WITH THE BI GG EST ABSO LUTE VAL UE IS SEARCHED AND THE NEW 
VECT OR IS COM PUTED BY DI VI DI NG THE I NT ER MED I ATE VECTOR BY THIS 
VALUE . 

R~-~A X = 0 . 0 
DO 17 I=1,NN 
DO 16 J=1,M 
IF I ABS <UI(J,JIJ.U:. Rr-.'lAXJ GO TO 14 
RMAX =ABS <UI(I,JI I 
.CI. MA. X=UI (I ,J I 

14 CO NTINUE 
I F I .tJ.. B S I 'vJ I ( I ' J I l • L E • R M A X l G 0 T 0 1 5 
RtvA X= .t..BS I I.A/ I (I ,Jj I 
Afv~AX=WI (I ,J l 

15 CO NTINUE 
IF IA BS IVIII,Jll.LE.R M/l.Xl GO TO 16 
RMA X=ABSIVI I I,J) l 
Afv1.AX =VI (I ,JJ 

16 CONTINUE 
17 CONTINUE 

DO 19 I=1,NN 
DO 18 J=1,M 
U(J,J)=IJJ(J,Jl/AMAX 
V(I,Jl=VI (J,Jl/AMAX 
\A/ ( I ' J l = \>J I I I ' J I I A M A X 

18 CO NTI NUE 
19 CONTINUE 

c 

IF (NI.EO.Jl AMA=O.O 
DX=ABS<<A MA X-A MAl iAMAXl 
vJRITE (6,231 NI'Ar,1AX 
.AMA=A tv'1 AX 
IF <DX .LE·1·E- 04l GO TO 2 0 
IF I NI .GE.I NTl GO TO 21 

C END OF ON E ITERATION. 
c 

GO TO 4 



20 A~A = AV A - BE IG 
\!/R ITE (6,24) M-1.!1. 
GO TO 22 

2 1 wRITE (6 ,25> 
c 
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C IN CASE OF NO CO NVERGE NCE ~ET THE PUNCHED OUTPU T OF THE VA LUES 
C OF THE ELE ~N T S OF THE VECTOR ' OB TAI NED AFTER THE LAST ITE RA TION • 
c 

PU NCH 26' ((U(I,Jl,I=l,f'<N l,J=1, Hl l 
P U f'.: C H 2 6 ' ( ( V { I ' J l ' I = l ' ~; N l ' J = 1 ' II; L l 
P u N C H 2 6 ' ( ( ~ ·, ( I ' J l ' I = l ' N N ) ' J = 1 ' f,~ M l 

22 CON TI NUE 
RE TURN 

c 
23 FOR~AT (1H ,J5,E21.9l 
2~ FORMA T (2H~'*THE EIGE NVAL UE OF THE ITER AT IO N MA TRIX =*, E14.7l 
25 F OR~A T (l HG , *NO CO NV ERGE NCE*) 
26 FOR ~ AT !5 El6 . 8l 

C:ND 



c 
c 
c 
c 
( 

c 
c 
c 
c 
c 
c 

c 
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• • • • • • • * • • • • • • • • • • • • • • • • ~ 0 • • ~ • • • ~ • • • • • • • • • 8 • • • • ~ • • • • • • • • • • • • • c • • • • 

• 

PURPOSE 
TO DETERMINE THE ELE VENTS OF BLOCK ~ ATRICES AND BLOCK VEC TORS 
STORED IN A GIVE N MANNER . 

o • • • • • e • • • • • • • o • • • • • • • • • • • • • • • • • • • • • • • • • • • • ~ • • • • • • c • • • • • • • • • • • e • • • 

• 

C 0 fv1,'V, 0 N I ~'1 A T R I X I A l l I 3 ' l 9 l ' A l 2 I 1 ' l 9 l ' ,'\ l 3 I 3 ' l 9 l ' A l 4 I 3 ' l 9 l ' A l 5 I 5 ' l 9 l ' 
l A 2 U I 3 ' l 9 l 'A 2 1 I l ' l 9 l 'A 2 2 I 3 ' 1 9 l ' A 2 3 I l ' l 9 l 'A 1 6 I 1 ' 1 9 l ' A 2 5 I 3 ' l 9 l ' A4 6 I l ' 
2 1 9 l ' t.. 3 l I 3 ' 1 9 l ' A 3 2 ( 1 ' 1 9 l ' ;\ 3 3 I 5 ' l 9 l ' A 3 4 ( 3 ' 1 9 l , A 3 5 I 1 ' l 9 l ' A 4 4 I l ' l 9 l ' A 4 
35(3 ,1 9 l, A54(3 ,1 9 l, A55(1 ,1 9 l,A56(J,19l'A3615,19l,A65(5,19l'A66(1,l9 
4 l ' /', 6 7 ( 1 ' l 9 l ' A 7 6 ( 3 ' 1 9 l ' /', 7 7 I l ' 1 9 l ' B 3 ( 1 9 l ' B l-1 I 1 9 l ' A 8 G I 3 ' l 9 l 

ALPH A= O. O 
DO 5 I=1, NN 
CALL COE IALP HA , ANEW ' A ' B 'RO'H' AK , A1, A2 , A3, A4 , B1, b 2'Cl'C2' Dl'D2,D3' 

1 D4 ,EJ ,fl,f2,f3,f4,F5,F6,Gl,G2, G3,G4'Hl'H2'H3,H4,H5'H6'H7'H8'H9,Q1, 
202,03,Q4,P1,P2,P3,Ql'02, 0 3,Q4,Rl,R2,R3l 

f, 11 I l 'I l = A2-A.3 
A11(2,I l=-2 · *A1-2 ·* A2+J-\4 
All I 3 ,J l =A2+A3 
Al21ldl=Al 
Al3 1l,Il=-!3 1 
A1312dl=B2 
Al 3 13,J l=Bl 
A1 4(1,J l=-F2 
A1412,Il=F3*16 . 
,A14(3dl=F2 
Al5( J, I l = -F1-F4+F5 
Al5(2,Il=2.*Fl+2 . *F2+F4*16 .-8.*F5 
A15 ( 3' I l =-3 G.*F3·-3 0 . *F4+F6 
Al514,II=-2·*Fl-2.*F2+F4*16 .+8.*F5 
Al515,J l=Fl-F4-F5 
Al611dl= -F3 
A20(J,Il= - Bl 
A2012dl=-B2 
A2013dl=Bl 
A2 llldl=Dl 
A22(l,Il=D2 -D3 
A2212,1 l=-2·*Dl-2s*D2+D4 
A22(3,Jl=D2+D3 
A231ld l=Gl-G4 
A25 1l,Il=G2-G3 
A25 (2,Il=-2·*Gl-2·*G2+G4*8• 
A.25 I 3' I l =G2+G3 
A3lll,Il=..:..Cl 
A3112dl=C2 
A3113dl=Cl 
A321ldl=-El 
A33(l,Jl=H2-H5-H 7+H8 
A33 ( 2 ,Jl=-4•*H2-2•*H3+2•* H4 +2•*H5+H7*16·-B·*HB 
A33(3,Il=6 . *Hl+6 . *H2+4 . *H3-30 . *H6-3 0 .*H7+H9 
A33(4,JI= -4 • *H2-2~*H3 - 2~*H4-2 • *H5+H7*l6 •+ 8 .*H8 



/"..33 ( 5 ' I J =H2 + H5 - H7 - H8 
A3 4 ( l ' I J =H3 -- H4 
.A 3 4 ( 2 ' I J =- 4 . *H 1- 2 • 0

"< H 3 + H 6 .,;-} 6 • 

A34 ( J ,Il= H3 + H4 
A3 5 ( l ,JJ=Hl- H6 
A44 (l,JJ= Rl 
A45 (l,Jl=-R2 
A45 ( 2 dl= R3 
A45 ( 3 dl=R2 
/::>.4 6 ( l , I l = - R 1 
A54(l,IJ=-0 2 
A54 \ 2 ,IJ= 03 
A54 ( 3 dl= 0 2 
.A55 (ldl= Ol 
A56 (ldl=04 
A65 (l,Il=-P 2 +P3 
A65 ( 2 d J= l6 . ~-P 2-8. * P3 
A65 ( J ,IJ=- 3 0 . *Pl - 3 0 . * P 2 
A65( 4, I l=l 6 . -r, P2 + 8 . * P3 
A.65 ( 5 ' I l =- P 2-P3 
A66 ( 1 d J=] 6 . * P1 
A6 7 ( 1 , I J =-P 1 
A 7 6 ( l' I l =02 - 0 3 
A76( 2 ,IJ=- 2 . *0 1-2 . *02 + 8 . *04 
I~ 7 6 ( 3 , I l =02 + 0 3 
A77( l 'I 1= 0 1-0 4 
B3 <Il=P * <1.- AN EW* * 2J/(2.*Cl 
8 4( I l = B3 ( I l *A~·8 /( 2 • *SOR T( <A*A + B-*B ll2.ll 

c 
C ELE ~ E N T S AT THE BOUNDA R IE S ARE DETE RM I NE D 
r 
'-

IF (I. NE .Zl GO TO 1 
A15 ( 3 ,Il= Al5(3 ,I l+ Al5(l,J l 
A3 3( 3 ,I l= A33(3 ~I J+ A33 (1,I l 
A65 < 3 ' I l = A6 5 < 3 ' I l + A65 < 1' I l 

1 I F ( I • N E • N l GO T 0 2 
A 15 (3d l = A 15 ( 3 ,r l + A 1 5. ( 5 d l 
A33 ( 3 ,I l= A33(3 ,I l+ A3 3(5,1 l 
A6 5( 3 d l= A65 (3d l+ A65(5d l 

2 I F ( I • N E . 1 J GO T 0 3 
A11(2d )=1·v 
All( 3d l = 0 . 0 
A12(1,Il= O. O 
Al3<2dl=O. O 
Al3<3dl= O. O 
A14(2dl= O. O 
A14(3dl= 0 .t.J 
A15(3d l= O. O 
A15<4d )= 0 . 0 
Al5(5d)= 0 . G 
A1 6 <1dl= O. O 
A20 ( 3 ,I l= A2 0 ( 3 ,J l- A2 0 ( l'I l 
A2 2( 3 ,I l=A2 2 <3~I l+ A22(l,I l 
A25( 3 ,Il= A2 5( 3 ,Il+A25<l,I l 
AJ1( 3 ,I l=A 3 1 ( 3 ,J l-A3 1(1,J l 
A3 3(4,J l= A3 3 (4d J+A33(2d l 
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A33 15 , I l= A33( ld J+ ,t:; 3315 d l 
;'!.. 3 u ( 3 ' I l = A 3 4 ( 3 ' I l + A :? 4 ( ::_ ' :i l 
A44 11dl=1. G 
/l.l-t512 ,I J= O. v 
l\ 45(3 d l= O. U 
A4 6(1dl= U. v 
A 54 ( 3 , I l = A5'• ( 3 , I l - .A54 ( 1' I l 
A65 ( 4 ,I l= A65 (4,J l+~65(2,J l 
A65 ( 5 , I l = A65 ( 1, I l + A6 5 ( 5, I l 
A7 6 ( 3 ,Jl= A76( 3 ,I l+ A7 6 (1,Il 

3 IF (J. NE . NN l GO TO 4 
Al 1(1,J)= 0 . v 
A11(2,J l=1. li 
A12 11dl= O. iJ 
A13(1d )= C . u 
A13(2,J l= O. O 
A14(1 ,Il= O. O 
A14(2, I l= O. G 
A15 ( 1 ,I l= O. G 
A15 (2,J l= O. O 
Al513d )= U. G 
A16( l,Il= O. u 
A 2 0 I 1 ' I j = A 2 J I 1 ' I l - /;, 2 0 ( 3 ' I l 
A22 ( 1' I l = A22 I 3 ' I l + A2 2 I 1' I l 
A2511~I l= A25 ( 3 ,I l+ A2 5(1,1 l 
A3111~Il = A3 1(1,Il- A3 1( 3 ,Il 

A33 <l 'I l= A33( l,Y l+A33(5,J l 
A33 (2d l= A33 14d l+ A3 3(2d l 
A3 4 ( 1 'I J =A34 ( 3 ' I l + A3 4 ( 1' I l 
A4 4(1 ,J J =1. 0 
A45(1dl= O. u 
A45 (2,Il= O. O 
A46 (l,Il= U. u 
A54(l ,Il= A541l,Il-A54(3,Il 
A65 (l,l l = A65 (l,Il+ A65(5 ,I l 
/l6 5 ( 2 ' I l = A 6 5 ( 4' I l + A6 5 I 2 ' I l 
A76 1 1 d l= A76 ( 3 d l+A76( 1 d l 

4 CONTINUE 
A36 11d l= A33( l,J l 
A36(2 d l=A33!2,J l 
A 3 6 ( 3 ' I l = t-'\ 3 3 ( 3 ' I l + /\j 5 ( 1 ' I l 
A36 ( 4ol l=A33(Lf,J) 
A36(5 ,J l=A3315d l 
A80( J,I l=A7 6(l ,I l *A67 (l,I J/ A7 7(l,I l 
A8li (2,I l= A7612 d l* A67(1d J/A7711d l-A66(1d l 
A 8 U I 3' I l = A 7 6 ( 3' I l * ~6 7 ( 1' I l I .A 7 7 ( 1 ' I l 
ALPHA=ALPHA+H 

5 CONTINUE 
RET URN 
E ND 

I I 
! 
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.SUBROG TI NE COE I A L PHfl. , /'l.NE" ' A ' l:! ~;:(G ~ H , f:.. i( , ,h.} , A2 ' /\3 , f..A , b l' b2 'Cl' C2 , D l' 
l D 2 ' C' 3 ' D 4 ' E l ' F l ' F 2 ' F 3 ~ F '+ ' F 5 ' F 6 ! c.; 1 ~ :; 2 ' G 3 ' G 4 ~ H 1 ' !-I 2 ' H 3 ' H ·~ ' H 5 ' H 6 ' H 7 ' H 8 ' 
2!-!9 , 0 1, 02 , 03 , 04 , Pl , P2 , P3 , Cl , Q2,Q3 , C4' Rl' R2'R3l 

c • • • • • • • • • • • • • . • • • • • • . . . • . . • • • • • • • • • • • • • • • • • • • • • 0 • • • • • • • • • • • • • • • • • • 

,... 
\._ 

C PURPOSE 
C TO FI ND ALL THE COEFFICIENTS INVOLVE D IN THE PAR TIAL D!FFE REN -
C TIAL EQUA TIO NS AND BOUNDAR Y CON DITIONS . 
c 
( • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • · ~ • • • • • • • • • • • • • • • • • • • • • e • • • • • • • • • • • 

c 
C EVA LUA TIO N OF METRIC COEF F ICI EN T AND CURVA TUR E AS DI MENS IO NLE SS 
C QU ANTITIES. 
c 

c 

SI=SIN I ALPHA) 
CO=COSIA LPH Al 
DI= A**2-B**2 
GB =RO +A-><-CO 
GA =SQR TI I A*S il ** 2+1 B* COl**2l 
GRB =G B* *2 
GA A=G A**2 
CBN =B-*CO/ I GA*GB l 
CBG =A*SI/ IGA*GBl 
CAN=IA*Bl/IGA**3l 

C EV ALU ATIO N OF ALL CO - EFFIICIENTS I NVO LVED I N THE GIVE N EQ UA TIONS 
C AND BO UNDARY COND ITI ONS . 

Al=ll.O - ANEW )/12.G *G68 )/IAK*AKl 
A2 =l. v /G AA /IH*Hl 
A3 =1C BG /G A+DI*SI*COI I GAA**2) )/I-2.*Hl 
A4= -IC BG** 2+ANEW /G A* I A*C O/ IGA *G8 l-C GG*DI*CO*Sl/GAAl l 
BI=II . O+A NEw)/12. C* GA*G Bl/14.*H*AKl 
B2=-CBG* I ANE W-3. 0 l/14. *GB*AKl 
Cl=-ICAN+ANE W* CBN l/GA/12.*HI 
C2=C BG*IC BN +ANEW*CANl 
Dl= l. O/(GBB*AK*AK l 
D2=(I.-ANEWJ/(2.U*GAA*H*Hl 
D3=-I}. C -ANE W l/(~. O*GAl* IC B G+DI*SI*CO/IGA**3ll/{2.*Hl 
D4=1} . G - AN [ 0 )12. j* I A* CC/I GAA*G B l-C ~G** 2 - C H G*DI*SI*CO/{GA**3 ll 
El=-IC BN +ANEW*C AN l/IGB*2•*AKl 
Fl=CAN/13. 0* 1GA**3l*2 • 0*H**3l 
F2=CA N/( 3.0*GA*GBB*2 • *H*AK*AK l 
F3=12.13.*C AN* CBG /G BB l/II2•*AK*AKl 
F4=-CANI3.1G AA *ICBG+3• 0* DI*SI*COIIG A* *3ll/(}2•*H*Hl 
FS=-( IC AN + ANE~' *C B Nl/GA+CANI3.1GA *IDI*IC0**2- S I**2liiGAA**2l-CBG*Il 

l~D +ANEWl*DI*SI*COI IGA**3l+CBG**2-4 • 0 *1DI*SI*CO l **211GAA**3l +ANE W*A . 
2*(0/(GAA*GBl ))/112.*Hl 

F6:-ICBG*IC BN +AN EW*CANl -C BG *CAN- ANEW * B*SI/lGA A*GB l-DI*SI*COIGA*I3 . 
l *A*B /IGA**5l+A NEW*CBN/GAA ll 

Gl=CBN13 . 0/IGB**3)/ 12. *AK**3l 
G2 =C BN /J. L/I GB*GAA l/12.*H*H*A Kl 
G3= -C BNII? . ~*GA*GB l*<CBG+ D I*SI*CO/IG A **3l )/14•*H*AKl 
G4=-( IC BN +ANtW* CANl/G B+I}. O- ANEWl*C5N/ 13. *GAA*GB l *ICBG*DI*S I*COIGA 

1-A*CO/GBl l I ( 12.*.AK l 
Hl=l. 0 /3. 0 /(G BB **2)/IAK**4l 

.v v ..... 
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H3=2 . U/1 3 . U*GAA*GBBJ/IH*H*AK*AK l 
H4= - 2 • 0/ 13 . *GBBl* I DI*SI*C O/I GAA** 2l-C 2GIGAl/12 • *H*AK*AKI 
H5= - l • / IGA**3li3 . * 16 . *D I *S I*CO/IGA**31 +2 . C*CBG J/Iz. * H**31 
H6= -I CGG* I 3 .- ANEW l* DI*S l*( 0/ 13 . *GBB*GA**31-z . *CBG**2*12 ~ 0+3 • *ANE~l 

II13 . *GB6l -IS.-ANE~ l *A*C0 /13. *GAA*GB* * 3l l /ll2·*A K*AK l 
H7= -I CBG**2/GAA+A*CO* II.+ ANE~ l /IGAA**2*G 3 1-C GG*DI*SI*CO~I7 . +A N E W l/ 

IIGA **5 1+4 . G*D I*IC0**2 -SI **2 l/IGAA**3 l-1 9 . *1DI*SI*COI**2/ IG AA**4ll / 
2136.*H*Hl 
HR= -I- 3 • *CBG**?*D!*SI*CO/IGAA~*2l+C 6 G**3/GA+2 · *CBG*DI*5I**2* 1l.+AN 

lE ~ J/IGA* *5l -C BG*D I *C0**2*13 .+ 5 . *ANE~ l/IGA**5 l+C BG*A* C O* Il.+ANE~ J/( 
?GA**3*GBI+C J G* I D I*SI*COl**2*1 9 .+ 5 • *ANE~ l/IG A**71+1-4.* D I*SI*CO/GA* 
~*5 - 13 · *Dl**2*S I *CO* I C0**2 - SI**2 1/I GA**7 1 +28 . *1DI*SI*C01**311GA**9 l 
4l/G A-C BG*ANEW /IGA**3l J/136 . 0* Hl 

H9=CAN**2+CB N**2+2 . *ANEW* CAN*CEN 
Ol =l.IIG B*AK*2.l 
02=ANEW/ I GA*2 • *H l 
03=-CBG 
04= -IC BN +ANEW* CANl 
Pl=l . /IG BB* l2.* AK*AK l 
P2=ANE W/IGAA*H*H*l2 .) 
P3=-ICBG/GA+ ANEW*D I*SI*CO/ IG AA**2 1 J/ll2•*Hl 
Rl=l.O/IG B*AK*2 .l 
R2 =1. 0/ IG A*2.*Hl 
R3=CBG 
Ql =l . /IG B** 3*2 . *AK**3 l 
02= 12.- ANEWI/ I GAA*GB*H*H*AK* 2•l 
03 =-IC BG*I2 . *ANEW-].l+I2.-ANEWl*DI*SI*CO/IGA**3l J/IGA*GB*4~*H*AKl 
04= - 2 •*1I.- ANEW l *ICBG*D I *S I *CO/IGA**3l - A*CO /I GAA*Gb l-C6G**2 111G3*A 

1K*l2.) 
RET URN 
END 
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c 
c • • • • • • • • • • • ~ • • • • • • • • • • • • • • • • • • • • • • .• • • • • 6 • • • • ~ • • • • • • • • • • • • • • • • • • • • • 

c 
c 
c 
r 
'-

• 

SUBROUTINE 8NDPR D 

C PURPOSE 
C TQ ~U LTIPLY A BAND ED MATRIX ~ ITH A SPECIFIED COLU MN OF ANO THER 
C GIVEN ~A TRIX . 
c 
C US.A.GE 
C CALL BND PRDIX , y,z , h ,L' N' K' Jl 
.
'-

C DESCRIPTI ON OF PARA METE RS 
C X THE GI VEN OA NJ ED MA TRIX STORED AS ST ATED I N RE MARKS . 
C Y - THE OTH ER GIVE N MA TRIX wHOS E ONE SPEC IFI ED CO L U~N !S TO 
C BE ~U LTIPLIED w iT~ THE BAND ED MATRIX X. 
C Z - THE RESA0LTAN T VECTOR . 
C L - TH E NU~BER OF NON - ZERO DIAGONALS ABOVE OR 3 ELO ~ OF THE 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

DIAGONA L OF X. 
- THE NG~B ER OF TOTAL NON - ZERO DIAGO NA LS OF X, M=2* L+1 

N 
K 
j 

REf\1ARKS 

- NUMB ER OF ROWS OF MATRI X X OR Y OR VECTOR Z. 
- NUM ER OF COLUM~ S OF M A T~IX Y. 
- THE SPE CIFIE D (OL UMN OF MATR I X Y. 

A GIVE N MA TRIX A I S STORED AS X I N A MAN~ ER AS GI VEN BE LO w 

A(J ,Jl I S STORED I N LOC ATI ON XIL +1+J-I,Il AND AII,Jl I S ZERO 
I F ABS II-Jl IS GREA TER THAN L. 

METHOD 
COL UM ~ J OF MATRI X Y I S MU LTI PLIE D ~ IT H BAND ED MATRIX X AND THE 
RESU LT I S STORED AS VECTOR z. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

DO 1 I=1,N 
ZIIl= LJ . O 
DO 1 KJ=l' M 
L rv1 = I + K J-L- 1 
I F IL M .LT~ 1 · 0R .L M . G T. N l GO TO 1 
LL=II-1l*t-1 +KJ 
LK= ( J -1 l * N+U.t: 
ZCil=Z<Il+X<LLl*Y(LKl 

1 CO NTI NU E 
RE TURN 
END 
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,... 
'-
c 
c 
c 
c 

c 

.. 

S UB~OU TI N E ADDV EC 

PUR POSE 
To FI ND THE SuM OF Two VECT ORS OB TAI NED GY MULTIPL YI NG T ~ O GIVE~ 
VECT OR S ~ I TH Two GI VEN CO NS T AN ~ R E ~ PECTI VE L Y . SUCH THA T 

X=A -J:-X +B-*Y 

C US AGE 
C CALL ADDVE Ci x , y,N , A, Bl 
c 
C DESCRI PTI ON OF PARAM ETERS 
C X - THE F IRS T GIVE N VECTOR WHICH I ~ DES TRO YE D AND THE 
C RESAULT AN T VECT OR I S S TO RED I N TH E LOC ATI ON . 
C Y - THE SECON D GIVE N VEC TOR . 
C N - LE NGTH OF THE VEC TOR X OR Y. 
C A - THE FI RS T CONS TAN T. 
C B - T ~ E SE COND CONSTAN T. 
c 
C f-';ET HO D 
C THE VECTOR X I S MULT I PLIED wiTH CON STA NT A' AN D VECTQ R Y I S 
C MULTIP LI ED WIT H CONT AN T B ' THE RE 5 A0 LTAN TS AR E ADD ED AND ST ORE D 
C AS VECTOR X. 
c 
c • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • ~ • • • • • • • • • • c • • • • • 

c • 
c 

DI HENS ION Xl lJ, Ylll 
c 

DO l I=l, N 
XI I l =A*X I I l+ B*Y I I l 

1 cern I NU E 
RE TURN 
END 
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• 

SUBROU TI NE SOLVE 

PURPOSE 
TO SoLVE A SET OF S ! ~U LT ANEOUS LIN EAR EQUATIONS AX =B' ~HER E A 
IS A BANJED MA TRIX OF L DI AGONALS , w rTHO~ T GET f i NG A DE~TROYED . 

US/I. GE 
CALL SOLVE I A' X' N'L'Dl 

I 
I' 

DESCR IPTI ON CF PARAME TERS 
A - THE GIVE N BAND ED MATR IX OF L D I A G O~A L S , ~TORED AS STA TED 

BE LOW I N REMARK S. 
X -T HE VE CTOR OF OR IGI NAL CO NS TA NTS , DESTRO YED I N THE 

PROCESS AND REPLACED BY SOLU TI ON VECTJR . 
N - THE LENGTH OF VEC TOR X. 
L -T OTAL NU MBER OF NON - ZERO DI AGONA LS OF THE MA TRIX A • 
D - WORK ~ATR I X OF S IZ E L BY N. 

NAM E OF SUBROU TI NES US ED 
DI AG3 , BNDS OL 

RE1v1ARKS 
THE ~A TRIX A IS STOR ED AS A ~A T R I X OF DI MENS I ON L BY N' SU CH 
THAT ANY ELEMENT AII,Jl OF OR I GI NA L MATRIX I S STORED AS AIM, Il' 
WHERE M=J-I+1+1L-11/2 

rv. ~THOD 
A F T E R S T 0 R I N G r '~A H<I X A I N v~ 0 R K ,"1 A T R I X D ' THE G EN ERA L f!J E T t-: 0 D S 
OF SO LVI NG A SE T OF SI MULT ANEOUS EQUA TI ONS WIT H BAND ED MA TRIX 
ARE .APP LI ED . 

e e e e • e e e e e • e e • e G • e e e e e e • • • e e e • • e e • • e e e e e • e e e e e e • e e • e e e e e e e • • • e e e a • 

• 

DO 1 I=l 'L 
DO 1 J=l'N 
D I I 'J l =A I I 'J l 

1 CONTINUE 
I F I L • N E. 1 l GO T 0 3 
DO 2 I=l'N 
X(Il=X{ IJ/DIIl 

2 CON TINUE 
GO TO 5 

3 IF IL. NE.3l GO TO 4 
CALL DIA G3 I D,X , Nl 
GO TO 5 

4 M=L/2 
CALL BNDSOL I D'X'L' M' Nl 

5 RE TURN 
END 
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