








































































































































































































































































































































































































































































































































































































































sun R 0 U T Tt E I N T ( X E , T H , S K , N ) 
D I E SIC t J X E ( 4 , 3 ) 
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D I 1 EIS I 0 S K ( 2'1 , 2 0 ) , S T ( 20 , 20 ) 
CO, 1 H 0 I r, A U S SIC () R D ( 5 , 5 ) , 1'1 E I G H T ( 5 , 5 ) 
DO HJ 
DO 10 J::l ,2 t) 

1 
DO 20 
ETA = coRD(I,N) 
i EIGHTI=WEIGH T(I,N) 
DO 20 J=1 , N 

I=CORDeJ , t) 
, 
FACT=WEIGHTI*WE IGHTJ 
CALL FUNKeXE,XI,ETA ,T H,SHT) 
DO 40 11=1,20 
DO 40 JJ=1,20 

4 SMKeII ,JJ)=S HK (II,JJ)+SHTCII,JJ)*FACT 
2 CO TINUE 

RE TURN 

1 

20 

C ** 

E 0 

KX Y(XE,XI,ETA,CURV) 
DIIIE SIC II XE(4,3) 
DIMENSION 
COflNO ITRANFI AINVT(20,20) 
CO 1 0 IJACI AJ(2,2) 
01 lE SIO A(9 ,2 0 ),TEMP(9,20) 
CALL JACOBI(XE,XI , ETA) 
DO 1 1=1 , 9 
DO 1 J=1 , 9 
QCI,J)=". 
no 20 1=1 , 3 
DO 20 J=1 , 2 
DO 20 K=1 , 2 
II=2*(I-1)+J 
JJ=2 CI -1>+ K 

(lI,J )= J(J,K) 
Q(7 ,7) =AJ (1,1)**2 

(7 , S)=AJ(1 , 2 ) **2 
(S, 7)=AJ(2 ,1) **2 
(8 , S) =AJ(2,2)**2 
(7 , 9)=2 . *AJ( 1,1)*AJ(1,2) 
(8 , 9) =2.*AJ(2,1)*AJ(2,2) 
(9 , 5)::(XE(1 ,1)-X E(2,1)+XE(3,1)-XE(4,1»/4.0 
(Q, 6 )=(XE(1,2)-XE(2 , 2)+XE (3,2)-XE(4,2»/4. 0 
(9 , 7)=AJ(1 ,1) AJ( 2 ,1) 
(Q , S) =AJ(1,2)*AJ(2 , 2) 
(9 , 9)=AJ( 1,1) AJ(2 , 2)+AJ(1 ,2)*AJ(2,1) 

CALL MATI 
CALL 8MA T(XI,ETA,B) 

IlERE I E EVALUATE ... l*B*A-l*T 
CALL AT lUL ( 9 , 2 ,2 0 ,2 k1 ,9,2 ,9,20 ,2 0 , B, AINVT ,TE MP) 
CALL MATHUL (9,9,9,2 , 9,20,9 ,9,20 ,Q,T EMP,CURV) 
RETUR 
E 0 

\ 
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sunROUT I NE FUN KeXE,XI , ETA , TH ,S MK ) 
OIME~SION XE(4,3 ) 
0 1 IENSI0tJ St-'K(20 ,2 vj) 
D I ~E 'SIO CURV(9,2 ~ ),TCURV(20,9),TEMP(2 0 ,9) 

CO 11'10 IJA.CI AJC2,2) 
DI ME! SIO AMOO(9,9) 

CO Ir-IO E lOO , NU 
REA L U 
CALL KX Y(XE,XI,ETA,CURV) 

C****** WE HAVE THE CARTESIAN CURVATURES ( OR STRAINS) 
C KXY RE ADY 
C******KXY = 0-1 *8*A -l*T 
C OOULUS MATRIX 
C*****T HIS MATR IX IS REARRANGED TO TAKE CARE OF OUR CURVATURE COLUHN 
C******** UX , u y,VX ,Vy, ~ X,WY,WXX,Wyy,WXY 

DO 10 1=1,9 
DO 1'1 J=1,9 

10 A HOO (I,J)= ~ . 0 

15 

2 

A 10D (1, 1) = 1. 0 
A IOD C1,4)= NU 
A"1()D C4,t)= NU 
AtI00 (4,4)=1 . 0 
AHOD(2 , 2)=C 1. ~ - NU )/2.0 
AHOO (2 , 3)=Cl . 0- NU)/2. 0 
A OD C3,2)=(1 . 0- NU) / 2 . 0 
A OO (3,3)=Cl . 0- NU) / 2 . 0. 
A 00 Cl,7)=TH**2 
A OO C8 , 8 )=TH**2 
A OOC 7, 8 )=TH**:::?*rJU 
AHOO C8 ,7)=T H**2*NU 
AHOO C9,9)=TH**2*2 . 0*(1-NU ) 
DO 15 1=5 , 9 
DO 15 ,J=5 , 9 

A 100(I,J)= AHOOCI,J) /12. 0 
DO 20 1=1 , 9 
DO 2 J=1,9 
AM OCI,J)=AMOOCI , J ) *EMOO* TH/(l-NU* NU ) 
CALL TRA'~S (9 , 20 , 2 , 9 , 9 , 20 ,C URV ,TC URV ) 
CA.LL AT lUL C 2~ ,9,9,Q,2 ~ , 9 ,2 0 ,9, 9 ,TCU RV ,A MOO ,T EHP) 
CALL M AT MU LC2~ , 9,9 , 2A , 20 ,2 ~ ,2 0 , 9 ,2 0 ,T EHP ,C URV ,S HK ) 

C***** 10 ~lE EVALUATE THE DET OF JACO BIAN 
OE T= AJ( 1,l)*AJ(2,2)-AJ(1,2)*AJC2,1) 
00 3 1=1 , 213 
00 :3 J=l,2 0 
SHK (I,J)=SHK(I ,J)* OET 
RETUR 
E 0 

\ 

SUAROU TI I E HATNU L (II,Jj,KK,LL,MH,NN,K,L,H,AA,BB,CC) 
OIl E ' SIOI~ AA (II,JJ), SB ( KK ,LL),CC( MH , NN) 
00 1 I=l , K 
00 10 J=1 , 1 
CC(l ,J):O. 
00 1 JI:l ,L 

1 CC(I , J):CCCI ,J)+AA(I,JI)*B8CJI,J) 
RE TUR 
E 0 



-

SURROUTINE BMAT (X,Y,B) 
DI MEN SIO N 8(9 ,2 0 ) 
DO 10 I=l,q 
DO Hl J=1,20 

H:l OCI,J)=0.0 
X2=X*X 
Y2=Y*Y 
XY=X*Y 
X3=X**3 
Y3=Y**3 
X2Y=X2*Y 
XY2=X*Y2 

C***** DU/DX I NOW 
8 (1,2)=1. 
B C1,4)=Y 

, C**** DU/DE TA 
B(2,3)=1 . 
B (2,4)=X 

C**** DV/DXI NOW 
[)(J , 6)=1 . 
fH3,8)=y 

C**** DV/DETA NOW 
B ( ,7)=1. 
13(4 , 8)=X 

C***** 0 /OXI NOW 
13(5 ,1 0 )=1 . 
8 ( 5 ,12)=Y 
B ( 5 ,13)= 2 . *X 
B(5 ,1 5)=2 .*XY 

8 (5,16)=Y2 
8 (5,17)=3.*X2 

1'3(5,19)=3 . *X2Y 
8(5 , 20)=Y3 

C**** 0 /OETA NOW 
B ( 6 , 1 1 ) = 1 • 
8 (6,12)=X 
!.H6 d4)=2.*Y 
0 ( 6 ,1 5)= X2 
O( 6 ,l o) =2.*XY 
8 (6,18)=3 . *Y2 
8 (6,19)=X3 
8 ( 6 , 20)= .*XY2 

c**** 2 1 /OXI2 NOW 
8( 7,13)=2 . 
B(7,15)=2 . *Y 
B(7,17)=6.*X 
8 (7d9)=6 . *XY 

C* *** D2 /DETA2 NOW 
B ( 8 ,1 4)=2 . 
B( 8 ,16)=2;*X 
fHA ,l B)=6 . *Y 
8 ( 8 , 2 )=6.*XY 

C* 02 / OX t*OCTA NOW 
0(9 ,1 2)= 1., 
0 (9,15):2 . X 
O( ,1 6):::2 . Y 
B(9,19)=3.*X2 
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\ 



B(9 ,2 ~) =3.*Y2 
RETURN 
EtD 

SlJ[3ROUT1tJE TSLANT(SMK) 
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DI lENS! 'I A(5 , 5 ),D UM~20 ,2 0 ),SMK(2 0 ,2 0 ) 
CO I~ 0 l1 IJO EX /T EMP(20 , 21J ) ,C ~1AT(2 0 ,2 Q) , ITEMP 
C0 t110N /1I TGR/NPAR T ,NPOIN,NBOU'N,NELEM,NFREE,N MAX , N8W , NNODE 
co ~n 0 IA I~ GLE /T HE TA 
JDEG = IJODE*t-4 FREE 

C=COS(THETA) 
5=S1 ' (THETA) 
00 10 1=l,NFREE 
00 1 ~ J=l , NFREE 
A(I , J)=A . 0 

1U ACI , 1)=1 . 0 
A(l ,l)=C 
A(1 , 2)=S 
A(2 ,l)=-S 
A(2 , 2 )=C 
DO 20 1=1, DEG 
DO 2 J=l , NDF. G 
TE lP(! , J)=O . O 

2 TEtlP(J , I)= 1. 0 
IF(ITE P. EQ . O) GOTO 50 
1F(1TE1P . EQ .l) GOTQ 30 

C**TR At S MATRIX HA VING ONE NODE ON THE BOUNDARY 
11=2 
IJ= FREE*( II-l) 
DO 70 1=1 , IFREE 
DO 7 J=l , NFREE 

7 T E i1 P ( I J + I , I J t J ) = A ( I , J ) 
GOTO 5 

C.*T RAtI5 MATRIX HAVIt~G TWO NODES ON THE BOUNDARY 
30 ISTART=2 

lE D=3 
DO de lI=ISTART ,IE ND 
IJ= FREE*(II -l) 
DO d l=l , ~FREE 
DO 4 J=l , FREE 

413 TE P(IJtI ,IJtJ)=A(I,J) 
5 CD T1 UE 

CALL TRA ~S ( DEG , NDEG ,ND EG , NOEG , NOEG , NDEG ,T EMP ,C MAT ) 
C LL MA T U L( NDEG ,ND EG ,NDEG,NDEG,NDEG,NDEG, NDEG , N~EG , NDEG ,C MA T,SMK, 

Zf)U I) . 

CALL MA TMUL(NOEG/NDEG , NDEG ,NOEG'NDEG/ NDEG , NDEG , N~EG , NUEG / OUM ,T EMP , 
ZS IK) 

RETUR 
E 0 

SU ROUT! E TRA NS ( II , JJ,KK,LL ,K,L,A A,BB) 
DIIIE SI AA (II,JJ),OO(KK ,LL) 
00 1 I=l , K 
00 1 J= 1 ,L. 

10 0 (J , I): AA(I , J) 
RETUR 
E 0 

\ 
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sun R 0 U T rr~ EST I F N R C A l , A , A I , Z S , A J , s, IT Y PE) 
n Hl E IS IQ J S C 1 (il , , n) 
CO/ l iON Erl0[) , NU 
REAL lJ 
DO 10 1=1,10 
DO 1'J J=1 ,1 0 

10 SCI,J)=C' . {il 
IF(ITVPE . EQ . 2) GOTQ 20 
AlF =AltA*ZS** 2 
S(l ,1)=A/Al 
S(l , 4) =A*ZS/Al 
SCl , 6) =-A/Al 
SC1 , 9)= - A*ZS/AL 
S(3 ,3)=t2*ALF/AL**3 
Se3 ,4)= 6*ALF /AL**2 
S(3 , 8 )=-12. 0 *AlF/AL**3 
SeJ , 9)=6 . 0*A LF/AL**2 
S(4 , )=4 . {il*A LF/AL 
SC4 , 6) =-A*ZS/AL 
S(4 , 8) =- 6 . ~ *ALF /AL **2 
se , 9) =2. 0* ALF/AL 
S(5,5)=AJ/(AL*2 . 0*(1tNU)) 
S(5,10)= - AJ/ (AL*2*(ltNU») 
SCo , 6)=A /AL 
S(6 , 9)=A*ZS/AL 
S(8 , 8) =12. *ALF /AL**3 . 
5(0 , 9) =-6. *ALF /AL**2 
S(9 , 9)=4 . e* ALF/AL 
S( 1 {ij ,1 n) =AJ/(AL~2*(ltNU)) 
DO 30 1=1,10 
DO 30 J=I ,1 0 
SCI ,J)=S(I,J)*EMOD 

3 S(J , I)=S(I ,J) 
CALL PSLA T(S) 
RE TUR 

2 CO T1 UE 
ALF=AltA*ZS**2 
SC2 , 2) =A/AL 
5(2 , S)=A*ZS /AL 
S(2 , 7)= - A/AL 
S(2 , 1 )= - A*ZS/AL 
S(3 , 3)=t2 . 0*A LF/AL**3 
5 (3 , 5)=6 . *ALF /AL**2 
S(3 , 8)= -12. ~*A LF/AL**3 
5(3 , 1 )=6 . *ALF/AL**2 
se , 4)=AJ /(AL*2*(ltNU») 
se , 9)= -$(4, ) 
S(5 , 5)=d . 0*A LF/AL 
S(5 ,7)=- *ZS/AL 
S(o , 8 )= - 6 . 0*ALF /AL**2 
5(5 ,1 )=2 . *ALF/AL 
SC7 ,7)=A/AL 
5 (7,1 )=A ZS/AL 
5(8 , 8 )=12 . *ALF/AL**3 
5(8 , 1 )=-6 . 0 ALF/AL**2 
S( , 9)= S( , 4) 
SCl , 1')):4 , *ALF/A L 

\ 



DO 4 U 1=1,10 
DO 40 J=I,1~ 
SCI ,J)=S(I,J)*EMOD 

40 SeJ ,I)=S(I,J) 
CALL PSLANT(S ) 
RETURN 
END 

sUnROUTJ E PS LANT (S) 

• - 301 ~ 

D I t E S ION D U ~1 ( 1 ~ , 1 0 ) , s C 1 0 , 1 0 ) 
CO' tt-1 0 N I J r JO E X I RE rIP ( 1 0 , 1 0 ) , E M A T ( 1 13 , an , J T E M P 
CO~MON/ANGLE/ THETA 
CO=COSCTHETA ) 
SI =S1N(THF.TA) 
DO 10 1=1,111 
DO 10 J=li10 
R E r·t P ( I I J ) = 0 • 0 

10 RErtPCI ,I)=1. 0 
1F(JTEI1P . E~ . 0 ) GO TO 5~~ 
IF(JTEtIP . E .1) GO TO 413 
REMPC 1,t)=CO 
RE!IP(1 , 2)=S1 
R HI P ( 2 , 1 ) = .. S I 
R E ·1 P ( 2 , ? ) ;: C 0 
GO TO 5V1 

4 RE IP(6 , 6)=CO 
R E ~t P ( 6 , 7 ) = S I 
RE tP(7 , 6)= .. SI 
REtlP(7 ,7)=CO 

50 CONTI UE 
CA L L T R A t~ S ( 10 , 113 , 1 0 , 1 ~ , 10 , 113 , REM P , E M AT) 
CALL MATMUL (1 0 ,1 0 ,1 0 ,1 0 ,1 0 ,1 0 ,1 0 ,1 0 ,1 0 , EMAT , S, DUM) 
CALL MATMU L(10,1 0 ,1 0 ,l 13 ,1 0 ,1 0 ,1 13 ,1 0 ,1 0 ,DUM,RE MP ,S) 
RETUR 
E 0 

\ 
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sunROUTINE STIF NG CAL,YS,SAX,S,ITyPE) 
DIIIENS IO J S(Hl,IU) 
00 HJ 1=1,10 
00 10 J =lrl 0 

10 S(! , J) =n . 0 
IF(ITYPE . E~ . 2) GO TO 20 
S(3,J) = 6 . 0 /(~. ~ *AL) 
S(3 , 4)= 1. 0 /1 ~ . C1 
5eJ , 5) =-YS/AL 
5e3 , 8 )=-0. J/(5. 0*AL) 
Se3 , 9)=1 . (i} /I 0 . ~1 

S{3 ,l C1) =YS/AL 
5(4 , 4)=2 . *AL/15 . 0 
5(4 , 8)= -1. 0 /1 0 . 0 
S C 4 , 9 ) = - ALl :3 ~ • (1 
S(5 , 5) =YS*YS~AL 
SCS , 8)=YS /AL ' 
SC5 ,l U) =-YS*YS/AL 
S(0 , 01 =6 . 0/(5. 0*AL) 
SCA , 9) =-1. C1 Il B. 0 
S(O , 1( )=-YS/AL 
S(9 , 9 )=2. 0* AL/15.0 
S( 1 ,l O)=Y5*YS/AL 
GO TO :'3~ 

20 corTIUE 
SC3 , 3) = ~ . 0 /C5.C1*AL) 

SC3 , 4) =-YS/AL 
5(3 , 5)= 1. 0 /1 . ~ 
5(3 , 8)= - 6 . )/(5. 0*AL) 
S(3 , 9) =YS/AL 
5(3 , 1 0 )=1. ~J /1 0 . 0 
S( , )=YS*YS/AL 
5e4 , 0)=YS /AL 
S( , )= - YS*YS/AL 
S(5 , 5) =? 0*AL/15.0 
5(5 , 8)= -1. 110.0 
5(5 ,1 )=-AL/30.0 
S(8 , 8 )=6 . 1(5. 1*AL) 
S(8 , 9)= - YS/AL 
S(8 ,1 )=-1. 0 /1 0 . 0 
SC9 , 9)=YS* YS/AL 
S( l O,1 0) =2. 0*AL/15.0 

:3 CO Tl UE 
DO 4 1 = 1, 10 
DO 4 =1,1 
S(I , J)=S(I ,J)*SAX 

4 SeJ , I)=S(I ,J) 
RETUR 
E D 

\ 
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SU RROUTIIJE FORST 
CO ' !t. 0 1/ A S T I F / BIG K C 5 (i10 , 7 (0 ) , D I S ( 51010 , 1 ) 
LEVEL 2 , RIGK , DIS 
CO ' 1"1 0 / r. 10 0 / X ( 1 5 U , 3 ) , NOD ( 1 (i) 10 , 4 ) , T HIe K C 1 0 ~l ) 
CO Il 0 /STF4ER / A I A C 6~ ),ZSAC 6~ ),AJA( 6~ ),AA(6 0 ), NODS(60 , 2) , ITYPEA(6 0 ) 

Z, AYS(60) , NS TIF tJ 
CO I Il~ O l.A i~G LE/THETA 
C0 11'0 /,jtIDEX / REMP (1 0 ,1 (l ), Et1 AT!1 0 ,1 0 ),JTE HP 
COt! 0 ISTRT/ HI ND X(60) 
CO lI 0 /STSTR/STSTSCliO ) 
CO llMO /sUMFOR/FORCECHlO , S ) 
COll -1 01 II IHGR/NPART , NPO IN,NAOUN , NELEM , NFREE , NMAX , NB~ , NNODE 
CO:I1'10 F lOO , IW 
DI lE ' SIO I ~ SBACtV:l ,1 0 ) , ELDIS (1 IO ,1),F OR(1 IO ,1), ELC1 0 , l) 
REAL U 
IFC STIF J. EQ . 0 ) RE TURN 
I~IT[ { 6 , 1 10) 

1 10 FORllAT{25X ,' STIFFNER FORCES AND STRESSES',11,15X,' OTE : IF ITYPE=1 
Z , STIFF:~F.R IS ALO NG XwA XIS ',1,2 IO X, 'I F ITYPE=2,STIFF NER IS ALONG V-A 
ZXIS ',///) 

DO 1 LK =l, t'iS TI F 
IS= ODseLK ,t) 
IE= ' ODS eLK,2) 
ITYPE=ITYPE A(LK) 
A=I\ACL ) 
AI = AI eLK) 
ZS=ZSACLK) 
AJ =AJACLK) 
ALF=AItA*ZS **2 
Xl=XCIS ,1) 
n=xCIS , 2) 
X2=xCIE , 1) 
Y2=XCIE , 2) 
AL =S QRT CCX2 w Xl)**2t{Y2 w Yl)**2) 
JTE P=llIIW XCLK) 
CALL STrF R ( AL ,A,AI,lS,AJ,SBA,ITYP E) 
DO 2 1=1 , 2 
JJ= OOS CLK ,I) 
002 J =l ,1FREF. 
K = FREE *{I -1)+J 
I = FR[E* CJJ -l )+J 

ELD1SCKK ,1)= D1S CMM ,1) 
210 CO'IT I lJE 

CALL I T UL Cl ,1 , U' ,l,1 0 ,1,1 1O ,1 1O ,1, SBA , ELOIS ,F OR) 
RITEC6 , 2 ~ ) LK ,ITY PE 

2 0 FOR~AT(35X , ' STIFFNER NUMBER= ',I5,1 IOX ,'ITYPE=',I5,/) 
DO J 1= 1,2 
JJ=r OOS (LK , 1) 
IJ= FREE (1 - 1)+1 . 
IK= FREE I ' 

RITE ( 6 , J ) JJ , (FORCIM ,l),I H=IJ ,IK) 
J co T I U I 
J 0 Fan AT ( teX t' 00£ = ', I5 , 5E2 .7/) 

DO d 1=1 , 2 
JJ= ODS(LK , 1) 
DO J= 1 , 'FREE 
II= FREE*(I -l)+J 

= 
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~ FORCECJJ ,J)=FORCECJJ,J)tFOR(II ,l) 
CALL T lUL Cln,l J ,1 0 ,1,1 0 ,1,1 0 ,1 ~ ,1,RE MP ,ELD1S,EL) 

F(ITYPF . E . 2) GOTO 6 
U =(CL(6,1) - EL(1 ,1»)/AL 
STSTSCLK )=F. MOO* A*UX 
TX=CEL(lO,1) - EL(5 ,1)/AL 
DO 5(1 1=1 , 2 
XX =O. O 
1F(I.En . 2) XX=AL 
Y XX =(- 6 . 0 /AL**2+12. ~ *XX/AL**3)*EL { 3,1)+{-4.~/AL+6 . ~*XX IAL**2)*ELC4 

Z ,1)+( 6 . ~ /AL**2-12. I*XX /AL**3)*ELC8,1)t(-2. 0/ALt6. 0*XX /AL**2)*EL(9, 
Z 1 ) 

S I G X = E t1 0 0 * ( U X + Z S * W X X ) 
S M X = E 1" 0 f) * A L F * W X X 
S" X Y = A J * T X * E 110 0 I ( 2 • ~ * Cl. ~1+ NU ) ) 
JJ: OOS (LK,I) 
,RITE(6 ,4 0. ) J.J,S1GX,SHX ,S MX Y 

400 FOR 1 AT ( 1 5 X, 'r 00 E = , , 15 , 5 X, , SI G X= I , E20. 7 , 5 X, , M X= , , E20 . 7 , 5 X, I MX Y = , , E2 
Z·I . 71) 

5 co JT I UF 
GOTO H) 

60 CO TItUE 
UX =C EL (7,1)-EL(2,1»/AL 
STSTS CLK)=F.HOD*A*UX 
TX=(EL(q,1) - EL(4,l»/AL 
00 70 1=1,2 
XX = . 0 
IFCI . E . 2) XX=AL 
\ XX =C- 6 . 01 L**2t12 . 0*XX /AL**3)*EL(3,l)+{-4.0/AL+6.0*XX/AL**2)*~L(5 

Z,1)+C6 . IAL**2-12 . *XX/AL**3 )*EL(8,1)t(-2. 0/AL+6. 0*XX /AL **2)*EL(10 
Z, 1 ) 

SIGX=E 1 O*CUXtZS*WXX ) 
S IX =nIOn*A l.F*WXX 
S , X Y = A J * T X * E ~1 0 D I ( 2 • 0 * ( 1 • " + NU) ) 
JJ= ODS (LK,I) 

RTTE (6,4 ) JJ,SIGX,SMX,SMXY 
7 0 COtTIUE 
1 CO TI UF 

RE TUR 
E D 

C! 



1 5 
2 
30 

C 
4 
45 
50 
60 
7 
80 
85 
9 
95 
1 
1 5 
11 0 

C 
13 0 
140 
15 
16 \) 
17 
2~O 

2 5 
21 
22~ 
230 
25 
26 
270 
31 
33 

C 
34 C) 
35 
355 
36 ~ 
37 

C 
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SU8ROUTI lE MA TtNV ( 4, NN , N, B, MM , M, DETERM) 
DIll ENS I 0 I~ A ( N I~ , N N ) , B ( N N , ~1 M) 
DItIEI SIotJ PIVOTC10 v') , IPIVOT (1 00 ), INDEXCI 00 , 3) 
EQUIVALEI~CE ( IROW , JROW ),( ICO LUM , J COLUM) ,C AMAX , T, SWAP ) 
DO 20 J= 1 , I~ 
IPIVOTeJ)=n 
DO 550 r=l , N 

SEARCH FOR PIVOT ELEMEN T. 
Al-1AX = (j . 1l 
DO 1 ~5 J=l , N 
IF(IPIVOT(J) -1 )'6 0 , 105 , 60 
D 0 HHl K = 1 , N 
IF CI PIVO T(K) -1 )8 0 , 1~ 0 ,7 4 B 
IF(An CA IIAX) - ABS CA( J , K»)) 85 ,1 00 ,1 00 
IRO W = J 
ICOLUM = K 
AM X= A(J , K) 
CO,IT I UE 
COITINUE 
IPIVOTCICOLUM ) =IPIVOT ( I COLUM )+l 

l i T ERe H /\ N G E ROW S TOP U T P I V 0 T E L E ~' ENT 0 N D I AGO N A L 
IF(IROW - ICOLUM ) 14~ , 260 ,14 0 
CO TI UE 
DO 2~n L=l , 
Sw p = A(lROW , l) 
A( RO~ ,L)= A( ICOLUM ,L) · 
A(IC OLUM ,L)= SWAP 
IF( I) 260 , 260 , ~UJ 
00 25 L=l , M 
S'o'/AP = B(IROW , L) 
OCIRO , L)= BC tCOlUM ,L) 
O(ICOlu~ ,L)= SWAP 
I DEX CI , 1)= IROW 
I tDE X(I , 2)= ICOlUM 
PIVOT (I)= A(ICOLUM , I COLU M) 
A (IC OlUf-I , ICOLUI I) =1. 0 

DIV ID E PIVO T ROW BY PIV OT ELEMENT 
DO 35n l=l , 
ACIC OlUM , l)= A(ICO LUM ,L)/PIVOT(I) 
IF( ) JRO , 38 , 36~ 
00 37 L=l , M 
OCICOLUf-I , L)= B( ICOLUM ,L)/PIVOTCI) 

REDUCE tJON - P I VOT ROWS 
DO 55~ 1=1, 
IF (LI-ICOLU~ ) 4 "0 , 550 ,4 00 
T= A(Ll , IC OLUM) 
A(Ll,ICOLUM)=0 . 0 
00 45 L=l , N 

CL1 , l)=A(L l, L) - ACI CO LU M,L)*T 
IF( )55 ,5 0 , 460 
00 5 L=l,M 

(Ll,L)=OCL 1, L) - R(ICO LUM ,L)*T 
CO TI UE 

C I TERCHA GE COLUMNS 
6 0 00 71 1=1 , 
6 10 L= +1-1 
62 FeI OEX (L , 1) - INDEX (L, 2 » 630 ,71 0 , 630 



63. JROI' : I t\ DEXCL ,U 
04 0 JCOL UM : INOEX CL,2) 
650 00 7 "" 5 K=1 , N 
660 SWAP= A(K , JROW) 
6 7 0 A( K, J ROw)= A(K ,JC()LU ~I ) 

700 ACK , JCOLLJM )= SWAP 
7 \1 5 CO T I r~ u E 
71 U CON TI UE 
74 RETUR 

END 
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s unR OUTrtE HFBAND (NMAX,NBAND,A,D,N,NBH) 
LEVEL 2 , A, D 
D 111 E 'S ION A ( N M A X , N BAN D ) , D ( N M A X, 1 ) 
t N = -1 
H=N OH-l 
00 4 I=1 , NN 
r=A(lrl) 
DO 10 J =l, BI! 

10 ~(I , J)=A(I ,J)/r 
D(I,l) =()(I ,l)/ P 
I R1=I+l 
I R2= . '8H+I -1 
DO 30 K=IR1,IR2 

I=K -1+t 
LN= OH- K+1 
Dl=A(I , O*P 
DO 2 J=l , LN 
A(K , J)=A ( K,J)- A(I , N1 )*Pl 

2 , 1= 1+1 
CK ,1)= OCK,1)- DCI,1)*Pl 

IF(K . E . N) ' GO TO 40 
J CO TI UE 
4 0 COi T1 UE 

D O ,l)=D( ,1)/AC N,1l 
DO 9 K= l, NN 

R= - K 
DO 8 J=l , Nl 
I = +J 
JC=J+l 
IFCI R. GT . ) GOTO 80 

8 1 DU R, 1 )=DC R, 1 )-D( IR, 1 )*ACNR,JC) 
8 CO T1 UF 
9 COl T I UE 

RETUR 
E 0 

n 

\ 
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SURROUTI~ E FORCES 
C 0 'I MOt / A S T 1 F I A I G K C 5 ~l 0 , 7 1 ) , 0 I 5 C 5 ~ '1 , 1 ) 
LEVEL 2 , HIGK ,OIS 
CO : 111 0 i / r 1 JO D / X C 1 5 Cl , :3 ) , NOD C 1 ~ 0 , 4 ) , T H I C K C 1 0 0 ) 
CG rlMO /r:l.I ST/LIST(3 H1 ),NAC5 0 ),XY(5 0) 
COIIMO /OI NT/ NSTART(1),NENDC1) , NFIRST(1),NLASTC1) 
C 0 ' I MOt / I r IT G R I N P A In , N P 0 IN , NB 0 UN , NE l EM, N F R E E , N M A X, NB , N NOD E 
C 0 'I MaN IS O R T I I I JD X C 1 ~H}) 
C 01-1 M a / A I J G L ElT HET A 
CO IIMaN/STF t ER/AIA(60 ), ZSA ( 60 ), AJA(60), AA(60) ,NOOS(6~,2), ITYPEA(61.1) 

Z, AY S ( 6;] ), S T I Ft~ 
COl ~, 0 NIT W E X I T E MP ( 2 '" , 2 n ) , C ~1 A T ( 20 , 20) , I T E ~I P 
CO il la ·/ST RS S/SOIAC10 Vl , 6) , NOC100 ) 
LEVEL 2,SOIA , NO 
COIIMO ISUHFOR/FORCE( 100 , 5) 
DIIIE 5101 XEC4 , 3) , ELOIS(20 ,l),FOR(20 ,l), EL(20,l) 
OIIEtSIOl SMK(20 , 2 0 ) 
rWE G=t t COE*NFREE 
ETOT = . 0 
DO 1 1=1 , paIN 
: 0 (1)= 
DO 1 J=l , 6 
SO IA(r,J)= ~ . O 

COlHr UE 
DO 2 1=1 , paIN 
DO 2 J=l, FREE 

2 FOHCE(I ,J)= 0 . ~ 

DO 1 lL=1, PART 
~~ S T = S T AfH (L L ) 

E = Et (ll) 
DO 10 LK= ST , NEN 
TI =T H1CK(lK) 
DO 20 1=1, ODE 
JJ= OD(LK ,1) 
DO 20 J=1 , 3 

2 XE (I,J)=X(JJ , J) 
ITE p =r TIJOX(LK) 
DO 3 ~ I=l, I~ ODE 
JJ= OD Cl K,1) 
DO 30 J=l ,t FREE 
K = FREE CI-l)+J 
:11 = FREE (JJ - 1)+J 
ElOIS ( KK ,l)= DIS( IM ,l) 

30 CO IT l UE 
CALL S lALLK(XE , TH , SMK) 
CALL ATMUl(2 ,2,2 ,1, 2 ,1,2 0 ,2 0 ,1,S HK , El OIS ,FO R) 
• RITE(o , 10" ) lK \ 

1 FOR AT(/J 0 X,' ElEME T NUMAER: ',I5,1/) 
DO e 1=1 , ODE 
JJ= OD (LK,I) 
KK= 'FRE E (r"1) 

II = + 1 
IJ=KK+2 
I =K +3 
IL=KK+ 
I =KK t 5 

RI TE( 6 ,11 'JJ,FOR(II ,l), FOR(IJ 'l),F ORCIK ,l), FOR~IL ,l), FORCIH 'l) 



4 
11 ~ 

45 

12 '" 

50 

60 
14 

7 

150 

80 
17 
16 

95 
90 

18 
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calTIJUF. 
FOR~AT(lnX , ' NOOE =',I 5 ,5E2 ~ .7/) 

ET EMP =\i . 0 
DO 45 I=l , NDE.G 
ETEMP =ET[ MPtFOR CI,l)*ELDIS( ,1) 
WRITEC6 ,1 20) ETEMP 
FORtIAT(20 X , ' STRA I N ENERGY OF THE ELEMENT=' ,E2 [1 .7/) 
ETOT=EToTtETEMP 
DO 5~ I=l , NNODE 
JJ= OD (LK,I) 
DO 5 J=l , NFREE 
II= FR[f* (I-l)+J 
FORCEeJJ ,J)=FO RCECJJ,J)tFaRCII,l) 
CALL MA T IUL ( NDEG , NDEG ,NDEG,l,NDEG,l, NDEG , ND EG,l,TEMP,ELDIS,EL) 
CALL STRESS CEL,LK) 
CO TII\UF. 
CALL FORST 
-IRITEC6 ,1 3('1 ) 
FOR AT(5X , ' NODE 

ZF FWX 
x Y z FX 
FWY',//) 

DO 6~ I=l, NPO I N 
WR ITE(6,14 ~ )I,XCI,1),X(I,2),X(I,J),CFORCE(1,J),J=1,5) 
FORHATC5X ,I 5,lX,F8.3,lX,F8.3,lX,F8.3,5E14.6/) 
DO 7G 1::1 , POIN 
DO 7 J::t,6 
SDIA(I ,J)=S DIA (I,J)/ ND (I) 
cor TIt UE 
~R IT E(6 ,1 5 ) 
FORMATC2GX , 'ST RES SES IN THE DIAPHRAGM',///) 
\ RITE C6 , 16 ) 
DO eel I=l , ~ POIN 
I RI TE (0,170) I, (SDI A (l,J) ,J=l ,6) 
FORMATC X,I 5 ,6E16.6/) 

FY 

\ 

FO R I AT ( 5 X,' ODE ', 8 X, , SI G X ' ,8 X, , SI G Y , , 8 X, , SI G X Y , , ij X, , M X ' ,8 X, , MY' , 8 X 
Z,' IXY ' ,1/) 

'RITE ( ,1 8~1 ) 
~RITE (6,16 ) 
DO 9 I=l, NPOI 
DO 95 J=l,o 
SOIA(I , J)=SDIA (I,J)*141.~* .375 
WRITE (6,170) I, CSOIA(I,J),J=1,6) 
FORMAT (/1,25X, ' NON -DIMENSIONAL STRESSES',///) 
RETUR 
E 0 



SUOROUTTt E ST RE SSCEL,LK) 
OI'IEt~SIOU [l. (2 ~ ,1),X E(4 , 3) 
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CO'110 ' /GAUSS/COROC5 , 5 ), WEIGHT e5,5) 
co 11'101 IT HCK /TH 
C 0 1\11 0 N 1ST 0 RE I S I G ~1 Ale 11 , 4 , 1 ~ lil ) , S I G t I A 2 ( 4 , 4 , 1 () (3 ) , S I G t., A 3 ( 4 , 4 , HH)) 
CO 'IHO 1 8NOD / X(15~ ,J), NOO (1 ~0 ,4),T HICK el C1~ ) 

COl NON I I JT G R I N PAR T , N P 0 IN, N!3 0 UN , NE L EM, N F R E E , N M A X , ":H31\, N NOD E 
CO tI ~, 0 1sT R S S I SDI A ( 11-" 0 , 6 ) , N D Cl 0" ) 
LEVEL 2 , SDIA , ND 
D HI E 1\ S I 0 r J CUR V ( 9 , 2 0 ) , S T R T R C 9, 1 ) , S T R S ( 6 , 1 ) 
CO" ON EIIOD , NU 
REAL U 
'JDEG = I~OD E*NFREE 
DO 10 1:1 , H~ODE 
JJ= OD (LK,1) 
DO 1'1 J:l , 3 

l a XE (I , J):X(JJ,J) 
CALL ASTARexE ) 
TH=T HICKCLK) 
DO 2 I=l,tmODE 
JJ= OO CLK,I) 
XI= -1. 0 
ETA =- l. c;1 
1FCI . EQ . 2 . 0R . I . E~ . 3) XI=l . ~ 
IFCI . EQ . 3.0R .I. EQ . 4) ETA= 1. 0 
CALL STRAIN ( XE , XI , ETA ,EL,STRS) 
00 30 J=1 , 6 

30 SDIA (JJ,J)=SDIAeJJ ,J)+STRS(J,l) 
~D CJJ):: DCJJ)tl 

20 cO In I UE 
JGAUSS =4 

DO 4 I=l , IGAUSS 
DO 4 ) J= 1 , ~GAUSS 
ETA :: CORD (I, NGAUSS ) 
XI = CORO (J, GAllSS ) 
CALL STRAIN (XE , XI,E TA,EL,STRS) 
SIGM A1(r ,J, LK)=STRSel ,1) 
SIG A2(r ,J,L K):STRSe2,1) 
SIG A3(r ,J,L K): STRS C3,1) 

4 CO TI UE 
RE TUR 
E 0 
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~lJ13ROUTlt~E STRAlrJ ( XE ,XI,ETA,EL,ST RS ) 
C 0 :1 M 0 ~ I T If C KIT H 
CO t1 M 0 N I I r JT G R / N PAR T , N pal N , NB 0 UN, NE L EM, N F RE E , N M A X , B I~ , N NO~ E 
D I t1 E IS I 0 i~ EL (2 ) , 1 ) 
Dr 1Et SIotJ XE(4 ,3),CURV(9,2 0 ),STRTR(9,1),STRS(6,l) 
C 0111-10 I Et10D , NU . 
REAL U 
'JOEG = ~ CDE* FREE 
CALL KXY (X[,XI,ETA,CURV) 
CA L L M AT tl U L ( 9 , N D E G , NO E G, 1 , 9, 1 , 9, N D E G , 1 , C U RV , EL, S T R T R ) 
EPSX=STRTR (1,1) 
EPSY =STRTR(4,1) 
EPSXY =STfHRC2, 1 )tSTRTR(3, 1) 
CXX=STRTR(7,l ) 
CYY=STRTR(8 ,1) 
CXY=STRTR (9 ,1) 
STRSC1 ,1)= EHOD*CEPSXtNU*EPS Y)/(1-NU* NU ) 
STRSC? ,1)= EMOD*CEPS Yt NU*E PSX)/(1-NU* NU ) 
STRS(3 ,1)= EPSXY*EMOO /(2. A*(1.0tNU» 
D=EMOD* TH**3/(12 . 0* (1. A- NU*NU» 
STRS(4 ,1)=- D* (CXXt NU* CYY) 
STRS(5 ,1)=-D*CCYYt NU* CXX) 
STRS(6 ,1)= D*(1 . 0- NU ) *CX Y 
RE TUR 
E D 

OLOCK DATA 
CO IHO 1(; USS / CORD(5 , 5) , WE IGlfT(S,S) 
DATA COROI 0 . 0 , • , U . 0 , ~ . 0 , 0 . 0 , 

z- . S773S 269 1, l-, . 57 73 51269 1, • , 0 . 0 , 0 . 0 , 
A- . 774 Q 6692 , 0 . 0 , . 77459 6692 , 0 . 0 , ~ . 0 , 
B- . 86 11 63 11 5 ,- ~ . 339 8 1 04 35, ~ .33 998 1 ~ 435, 0 . 8611363115 , ~ . 0 , 
C- 0 . 9 6 17984 9 ,-0 . 53846 31 ~ 1, O . ~ , 0 .53846931 ~ 1,0.90617984591 

DATA El HT / 0 . 0 , ~ . , O. 0 , 0 . 0 , 0 . , 
Z 1. 0 , 1. , • , • 0 , " . , 
AO . 555 555555 , 0 . 8B88 A88888 , 0 . 5555555555 , 0 . , U. 0 , 
80 . 3 7854845 1, . 652 1451548, 0 . 652 1451 548 , 0 .347 8548451 , 0 . ~ , 
C . 236926885 , . 47862867 4,0.5688888888,0.4786286704,0.2369268851 

E D 
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SLJ8ROLJTTtlE S ~1ALLG (X[,TH,SMK,LK) 
DI ll E 'S I 0 i 1 X E ( 4 , 3 ) , S M K ( 2 0 , 2 0 ) 
CO'1'10 /TRAt F/A(2U , 20) 
D HIE ~ S lOt J A T ( :? l) , 2 '" ) , T E 11 P ( 2 " , 2 0 ) 
CALL ASTAR(XE) 

CALL INTG (XE,TH,SHK,N,LK) 
CALL TRA~S (2 0 ,2 0 ,2 A ,2 0 ,2 0 ,~ 0 ,A,AT) 
CA L L M A Ttl U L ( 2 ~~ , 20 , 20 , 20,20,20,20,20, 20 , AT, S M K , T E. MP ) 
CALL MA THUL (2 ~ , 20 ,2 0 ,2 0 ,2 0 ,20,2 0 ,2 0 ,2 0 ,TE HP ,A,S MK ) 
C~LL TSLANT (S MK ) 
RETURN 
END 

SUflROUTItJE GEO 1 (X,Y,P) 
D I , lE SI 0 tJ P ( 2 I 2'" ) 
no 10 1=1 , 2 
DO 1 J=1,20 

10 P(I , J)=A . 0 
C******** OW / OXI NOW 

X2= *X 
Y2=Y*Y 
X3 =X**3 
Y3=Y**3 
PC1,l A)=1. (} 
P(1,12)=Y 
P( 1,13)=2.*X 
PC1 , 15)=2 . *X*Y 
PC1 ,1 6 )= Y2 
PO ,1 7)=3 . *X**2 
P(t ,1 9)=J . *X2*Y 
P(1 , 20)=Y3 

C********* OW / OETA NOW 
P(2,11)=1 . 
PC2 , 12)=X 
PC2 , 14)=2 .*Y 
PC2 , 15)=X2 
PC2 ,1 6) =2.*X*Y 
PC2 , 18)=3 . *Y2 
PC2 , 19)=X3 
PC2 , 2 )=3.*X*Y2 
RETUR 
E 0 
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SURROUTlrJE I NTG(XE,TH,SMK , N,LK) 
D I 11 E ~ S t 0 r~ A J P T ( 20 , 2 ) , A J S ( 20 , 2 ) 
D 111 E 5 I 0 r J S ~I K ( 2 ~1 , 2 \J ) , S ~1T ( 2 \.1 , 2 ~) , S T S ( 2 , 2 ) , P ( 2 , 2 0 ) , A J P ( 2 , 2 ~ ) 
CO '\ M 0 1\ I r, A U S SIC tl R D e 5 , 5 ) , WE I G HT ( 5 ,5 ) 
COMMO IJAC/AJ(2,2) 
CO lMO ISTORE /SI GHA1(4,4,10Q),SIG MA2 (4,4,1 00 ),SIGMA3(4,4,1 00 ) 
Dr lE ' S1 0~J XE (4,3) 
DO 10 1=1 , 20 
DO 1 J=1 , 20 

1 S HK (l , J)= . ~ 

DO 20 1=1 , ~ 

ETA =C ORO( I , N) 
WGI IT1= HF.IGH T(I, N) 
DO 2 J=l , 
XI=C ORD eJ , I ) 
,1 G H T J = \~ E I G H T C J , N ) 
FACT= IGH TI* GHT J 
sx=stG lI Al ( I ,J,L K) 
SY =SI GMA2 (I,J ,L K) 
5XY=SIG~ 3(I ,J,L K) 
STS(1 ,l )=SX 
STS(2 , 2)=SY 
STS (1, 2)=SXY 
STS e2 , 1)=SXY 

C *** INNER PRODUCT OF THE GEOMETRIC STIFFNESS MATRIX IS 
C**** INHERE IT IS · PT*J-1T*STS*J-l*P. 

CALL JACOAI (X E, XI , ETA) 
DE T=AJ(1,1)*AJ(2 , 2 )-AJ(1,2)*AJ(2,1) 

C*** I VERT JACOOIAN MA TRIX ******** 
TE IIP=AJ (1 , 1) 
AJ(l ,1)= AJ(2 , 2) 
AJC2 , 2)=TEMP 
AJ(1 , 2)= - AJ( 1, 2 ) 
AJ(2 ,1)=-AJ(2,1) 
DO 5 IP= 1,2 
DO 5 JP= 1,2 

50 AJ (IP , JP)=AJ(IP , JP)/DET 
C ***** J -l IS COMUTED AND READY****** 

CALL GEOM eXI,ETA,P) 
C ALL ~1 A T M lJ L ( 2 , 2 , 2 , 2 '" , 2 , 2 ~ , 2 I 2 , 2 {1 , A J , P , A JP) 
CALL TRAf S(2,2 C) , 20 , 2 , 2 , 2 'J,AJP,AJPT) 
CALL AT UL (2 ~ , 2 , 2 , 2 , 20 ,2,2 \.1 ,2,2,AJPT,STS,AJS) 
CALL AT UL (2 0 , 2 , 2 , 20 , 2 ,2 0 ,2 0 ,2,20 ,AJS,AJP,SMT) 

c*.*** * ** IN ER pRODUCT READy 
00 II=1,20 
00 4 JJ=1,2e 

4 SMKeI I,JJ)=SMK(II ,JJ)+S MT CII,JJ)*FACT*DET*TH 
2 CO TI UE 

RETUR 
E 0 



SUf\ROIJTPJE EIGEN 
CO II'ION / KIN TltJRANO , NOIS , NOEG 
RE AD 211, ' , [') h 

20 FOR AT (4 F2(i . l) 
READ Hl , IJDEG 

10 FORMAT (1615) 
PRINT 2~, ,O H 
PRIt T 1\1 , tWEG 
EPS =1. 0 
CALL ROO TC ,D W,EPS) 
PR 1 T H~ n, ., 
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100 FOR AT (1I , lOX ,' EIGEN VALUE IS =', E20 .7/) 
CALL VEeT( ) 
RE TU R 
E D 

SUf3ROUTII E ROOT CW, OW , EPS ) 
p 1\ T H= 1 

A=O(W) 
8 Df i = +OW 

O = D ( D~ ) 
IFCA*B) 6 , H) , 7 

7 :=; to 
A=n 
o TO (A , 6) , NPATH 

6 0 1 =0 ' /2 . 0 
tPATH =2 
IF(O - EPS)9 , 9 , 8 

9 GO TO 11 
1 PRI T l e , A, a , , ow 

10 FOR AT ( 1 , 5X , , A= ' , E20 .7, , a= ', E20 .7, ' w= ', E20.7, ' OW= ' 
ZE2 . 7/) 

11 CO TI UE 
RE TUR 
ENO 

FU CTION 0(1-.) 
COIMe IASTIF/AA(50 , 7 ), OD C 00 ,1) 
LE EL 2 , AA , OO 
01 lE SI OH BB (7» 
COtHG II t TG R/NPART , NPOIN , NBOUN , NE LEM , NFREE , NM AX, NaW , NNODE 
C01MOt/KI TI 8AND , NORO , NDEG . 
RE : !ID 2 
f~E I l' 0 :3 
RLO (2) «AAcI , J) , J= l, NBW ), I= l, NORO ) 
DO 1 =l, ORo 

EAO (3) (BOCJ) , J=l , SI) 
DO 1 J= , lA' 

(I,J)= AA(I,J)+W ( J) 
C LL HFn T(AA, MAX , NBAND , NORO , NBW , OET) 
PR T 1 , , DET 
FOR AT (/ , 15 " =', E20 . 7,1 x , ' OET= ', E20 . 7) 
O=OET 
RETUR 
E 0 
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sun R 0 U T rr~ E h FOE T ( A , N ~1 A X , NB AND, N N, M M, 0 E T) 
[) I 11 E ) S I 0 r~ A. (5 ') , 7 vI ) , C ( 1 75 ) 
LEVEL 2, A 
'I = J 
DET =1. 0 
. =, + 1 
ERR =A AS(A ( J,t)) 

IF ( E f~ R • LT. 1 • (1 E -12) GOT 0 600. 
DET =DE.T*A(tJ ,l) 
DET =DET/AHS (DET) 
F(J- ~ )15 r1 ,3 0 '1 ,1 50 

15 COIITINUE 
DO 2 HJ K = 2 , 11 M 
CCK)=A(N,K) 

2(1! A( J, K )=A(N,K)/A(N,l) 
DO 260 L=2,MM 
I=IJtL -l 
IF( ' -1) 260 , 240 ,24 0 

240 J=O 
DO 25) K=L , MH 
J=J+l 

250 A(I,J)=ACI ,J)-CCL)*A(N,K) 
260 COt T I UE 

GO TO 100 
300 CO IJTINUE 

GO TO 5~0 
6GI1 DET =.0 
50 RET R 

E~D 

\ 



------
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SUf3ROUTIIJE VECTC W) 
COl ~\ 0 N I A S T I·F I A I G K ( 5 ne , 7 0 ) , V C 5 1:3" , 1 ) 
LEVEL 2 , BIGK,V 
C 0 ~ I .\ 0 / Tin G R / N PAR T , N P 0 IN , NB 0 UN , NE L EM , N F R E E , r M A X , B W , N NOD E 
co 11 t 0 / KIN T / N A AND , t~ 0 R D , DE G 
DI~IEr SIO ~ no (7 11) 
REI'/I ID 2 
• ORD ER = ono . 
READ (2) C( BIGK CI~J),J =1,NBW),I:l,NORDER) 
REI I I f) 3 
00 1 1=1 , ORD 
RE D (3) COSCJ) ,J=l, NBW ) 
DO 1 J=t , sw 

1 OIGK CI,J)= B1GKC1,J)tBBCJ)*W 
DO 3 0 1=1, MAX 

3 VCI ,l)= Vl . 
1J=tDEG 
o 0 4 l J = 1 , t B \~ 
1JJ=IJ - NSI+J 
1FCIJJ . LE.O) GO TO 50 
HLi = I [3 - J + 1 
VC1JJ,l)= - AIGK(IJJ , IOW) 
, I GK(1 JJ,Inw)= ~ . o 

5 CO tlT I UE 
IFC(IJ+J - l).GT . NORD ) GO TO 40 
V(IJ+J -l,l)=- BIGK CIJ,J) 

4 8IGK (IJ,J)= G. O 
BII,K (IJ,t)=l . 
V(IJ ,l)=1. " 
C LL HFFlA DC MAX , NBA ID , BIGK ,V, NORO , NB 
nRI T l MO , (VCI,l),1=l,NORD) 

1 FOR t·l A T ( 5 X, , E I G E N V E eTa R - UN NOR M A L I ZED '/ C 6 E 1 6 • 7 / ) ) 
X= ASS (V C t , 1) ) 

DU6 I=1,IORO 
V t1 = A BS C v (I , 1 ) ) 

1FCVV M. GT . VMAX) VMAX=VVM 
6 COl T I UE 

DO 70 I= l, tORD 
7 ~ CI , l)=V(I ,l)/ VMAX 

PRI T 2~ , (V(I ,l),l=l, NORO) 
2 FOR AT(SX , ' EIGEN VECTOR - NORMA LIS EO ',I,( 6E16 .7/» 

RE TUR 
E 0 


