
OR  205 387



3.m tfn
C*****RNR****** ~?a~lWll7l~f1~~~ Subroutine NEWTON  BILpIw)N

EXTERNAL F,FP
10 WRITE(6,l)
1 FoRtw~r(ix,'EtmR  NUMSIG,HAXIT,XO(INITIAL  G U E S S )  ‘)

REAO(!S,*)NUMSIG,HFIXIT,XO
C&LL  NR(F,FP,NUMSIG,H&XIT,XO,X,Y)
WRITEl(6,2)

2 FORMAT(lX,‘ENTER  1  TO CONTINUE,  2  TO STOP ‘ )
REAO(!j,*)IFLAG
IF(IFLAG  .EP.  l ) G O  T O  1 0
S T O P
EN0

C*****FUNCTION  F(X):f(x)******
C*****f(x)  from  t h e  e x a m p l e  i n  S e c t i o n  2.1C******

FUNCTION F(X)
F=EXP(-X)-COS(X)
RETURN
END

C * * * * * F U N C T I O N  FP(,X):First  d e r i v a t i v e  o f  f ( x )  = f’(xl******
FUNCTION FP(X)
FP=SIN(X)-EXP(-X)
RETURN
END

C*****SUBROUTINE  NEWTON RAPHSON******
C * * * * * S e e  S l o p e  M e t h o d  A l g o r i t h m  i n  S e c t i o n  2.1&r*****

SUBROUTINE NR(F,FP,NUMSIG,MAXIT,XO,X,Y)
RELTOL=lO.**(-NUMSIG)
XPREV=XO
YPREV=F(XO)
WRI-rE(6,6)XPREV,YPREV

6 FORMAT(lX,‘K=  0 ’ , ’  XO=‘,F12.7,’  YO=‘,E13.7)
D O  1 0  K=l,MAXIT
SLOPE=FP(XPREV)
DELTAX=-YPREV/SLOPE
X=XPREV+OELTAX
Y=F(X)
WRITE(6,2)K,X,Y,OELTAX

2 FORMATI(~X,‘K=‘,I~,’ X =‘,F12.7,’
t ’

Y =‘,E13.7.
OELTAX-  ‘,E14.7)

XPREV=X
YPREV=Y
IF(ABS(OELTAX)  .LE. R E L T O L * A B S ( X ) ) G O  T O  9

1 0 CONTINUE
WRITE(6,4)MAXIT

4 FORMAT(,lX,‘DESIRED  ACCURfwY  I S  N O T  E V I D E N T  IN’,I3,
t ‘ I T E R A T I O N S ’ )

RETURN
9 WRITE(6,3)X,NUHSIG
3 FORMAT(/lX,‘X=  ‘,F12.7,’

+’ SIGNIFICANT DIGITS’)
APPROXIMATES REPUIRED  R O O T  T O  ‘,I2,

RETURN
END

O R  2 0 5 3 8 3



iileril3  output ~lnnl~~%n‘l~  Subrdutine  NEWTON RAPHSON

5h&li1ail91u~?~a  2.1c

::.NTEK  NUMSIG.MAXII.XDIINITIAL  G?)ESSj UNiT S? con
7 10 1.3

I<=  0 x0< 1.30oOr)oo 'Y0-r ~ 5(!329?7E-02
K=l  Xr 1.29271!0  Y = .1442432E-04  UELTAX: -.7283263E-02
X7? x; 1.1926360  Y = .2380232E-07  DELTAX= -.2099426E-04
KZ 6 x 1 1.2926960 Y 2 .2980232E-07 DELTAX- -.4337729E-07

Xr 1.2'326960  &PPROXXflATES  KEPUIREO  ROOT TO 7 SIGNIFICANT DIGITS
ENTER 3 TO CONTINUE, 7 TO STOP 1-

ENI'ER NUMSIG.MAXTT.XO~,INITIUL  GUESS) 7 10 4.712389

K= 0 x01- 4.7123870 YO- .8333279E-02
C(r1 xx 4.1212920 Y = .2663583E-06  DELTAX= .8903298E-02
KI2 xz 4.7212930 Y =-.2151355E-06  OELTAX= .2640180E-06

x- 4.72127~30 APPROXIMATES REQUIRED ROOT TO 7 SIGNIFICANT DIGITS
ENTER 1 1D CONTINUE, 2 TO STOP1
stop - Program terminated.

3 8 4 OR 205



i-aad1~11sr~sn7~  subroutine BAIRSTOW___~--
C*****INTERACTIVE  CALLING PROGRAM FOR BAIRSTOW'S METHOD******

@IMENSION A(16-1.Eiiib).C(-
MAXIT-
WKITE(t>,11

I. FOR~IATIIX.'ENTER  N(DEGRF.C  OF p!Xli  Alli,....A(Ntl)'\
RtnD(l.x)N.(A(II.l=l.~tl)
?l~Nti
WRlTf  it .21

I,



3 9 0 OR 205



OR  2 0 5 3 9 3



lJYln”  6

ii2ad74n77ttanli FUNCTION POFZ
(:*****Rp()F:Z*%%**
C*****INTERRCTIVE  CALLING PROGRAM FOR FUNCTION POFE***:r*

PIME:NSION X(ZO).Y(?OI
WRlTE16,l)
FORMATIlX,'ENtER  NUMBER OF POINT-; 'I
REA0(5,*)NP
WRITE(6,ll.)
FORMAT(IX,'ErfTER  XII)":,  'I
READ(~,*)~X~I),III,NP)
WRITt(G,3:)
TCRMNTIIX,'ENTER  ‘((11"';  'I
REm(:,*)(Y(l  i,l=l,NP,
WRITCI6.hllX(II,I-I.~~')
FORMAT(lX,'h(I):  '.lOFlO.:~
wRrlEl,a,!,(v(,il.r-.l,Nr,
FilKMAI~lX,'Y(Ij:  ',lilFl!‘~.;)
WI) 1 I 1: i, b , 2 )
FOHhAT(lX,'ENTCR  K.h.i FOR p~y,Ktn\  Ot- :: '!
HFADI t,,*iK.h,i
Y':--F',jFI!X,Y.~~P,K,h,Zi
KM--ni  M
WRIlE!L,3!k.KM,Z.YY
FORMkT~l~.'(~~',li.',  ,,l?,‘i Ot ~.bc' ;, -'_I  1~1.:
WRITE(o.4)
rORMAT c LX. ‘INTER 1 Tl! idb!l  !iJllC.  ,' Tri ‘,ll.il’ I

HEAtl~",.*iIF!.AG
IF(IFLCIG  .tO. l)Gfi  Tr) 1:'
SlOl
c N 0



3 9 4 O R  2 0 5



ihai7Jnvt%m?i Subroutine FORHDD

C**XHRF()RMDD*'A***
C*****CALLING  PROGROM  FOR SUBRO?lTlNt  i ORMII[l*****

DIMENSION X(~O),Y(~O),DCI~~~,,~(~~
WRITE(L,l)

I. FOKMRT(lX,'ENTER  NUMeER  DF POI?TI;  (I-:;l;'i THAI'!  L~!I  ',I
RtAl~(5,~)NP
WRlTE(.6,:I

2 FORMAl(lX,'ENTER  X"S : 'j
REAO(5,*)!Xt,Ij,I~l,NF)
WRITt(6,:)

5 FORMAT(lX.'ENTER  Y“S : 'j
READ(~,*)(Y(I),II~,NP)
WRITE(6,4j~X(I~,I~l.NPI

4 FORMAT(IX,'X(I):  ',5Flci.3,
WRlTE(6,51(YlI),i=1,NPj

5 FORMAT(lX,'Yjlj: ' 5F10.3)
CALL FORMDD(X.Y,NP:DD)
STOP
END

C:*****FDRt'lING  A DIVIDED DIFFEREbiCE IAt3  F DiV*****
C*****See  FORMDD ALGORITHM or! Ser_tmrl  &.IF******

SUBROiUTINE FORMDD(X.Y,N,DDj
DIMENSION X(,N~,Y(N),DD(,N,NI
DO 10 K-l.N

10 C~DiK,l)rYiEl
DO 12 M:l.N-1

GO 1.3 k- 1 ,N-d
~~~~K,Mtl)~.~~~(Ktl.~i)-~~lJ!~~.~j~~~X!KtMi  Al:-  I /

13 WRIlE~~,l)K,fltl,DD(k,h+l!,[)CJ(~,.~tl~
1 FOUMRT(lX.'DQr',I2.'.  ',IL.'J  :',ielL.~,l.i~r. 'I
12 CONTINUE

RETURN
F.Nll

OR 205 3 9 5



w”aad~~  Output 3?nni%iisnl~  Subroutine FORHDD

E N T E R  Y ’ S  :  .S  .5793 .6554 .7257 .7881 .8413

XI 1): "000 -200 “400  .600 .8OO
XlI). 1 . 0 0 0

5 0 0 .479 .b55 .726 781::
8 4 1

..3364399  . 3964339E  t o o

.  3 8 0 5 0 0 0 . 3805OOOtlt~00

.3515002 .3515002E+00

.3119999 .5113999EtOO

.26to001 .260000 LE IO0
- .  o;sc’9994 - .399?99JE  - 0 1
-.0724394  -.,7%49943E-.Ol
-.09875OL -.9875059k-01
- .I143997 - * 1149997E  tOi
- .0541c,5t: - .54165f?3rI-O1
-.04’5751’> -.4:lis.3:E-OL
- .027O!r19  -.2708188E-01

.ol:OL74 . 1301737F-01
_ 0 2 083 7 I, .2083757E-01
.00782Q2 .7a2cl1~~7:-Oxtop " PI-OCII.~~  terminated.

3 9 6 O R  2 0 5



‘,

7

18
8

l:XTF:F!NAL FLING
H=(B-A)iN

CULL ;UMOE,  I,Y,N,A,8,tl,SlJhi). ,llhlI,~iiNt‘!
SlJM=3JMOi  5IJtiE
I(,l.I)--ti*l~FIJNCiA)trilNC~Bi),'~.t:;!lt~:
WRITE!6,3)T~J,l'l
FOKhAI(?X.'T(,  1. I)- ‘ ill.c,)
REllci!=10**f  -NUl?SIGl
0 0 1 'Y' K 1 ? , MAX R 0 w ;
1,  II  w / ;
,y 12 *. b

(:Ai.L  ;UM~E~X.Y,N.A.~~,tI.SIrhO,jUh:.F~JN~,
T(E,L)=.5*(QK  l,L~-f2*tl*'~UM@~
WR1IFlb,/jK,T~X,L)
FORMAT(1X,'Ti',i2z  , lir'.F1:.6)

00 18 I=:,K
TiK,lj=I4**(1-li*T(K,I-1)  TiK-I,!  1)1/c3**\I-I).:)
WRITE(6,BiK,I,T(K,I'l
FORMRTIlX,'T(‘,I:,','.I;,'i~  ‘.Ft:?.c,i
IF(A~S(TIKIK,-T(h.C-lil  .Lf. RELTOL*HDSl~iK.Kj:)GO  TO ‘??
CON7  INUE
WRITE(6,ZIMRXKOW'~
FORMAT(lX,IZ,' ITCRATIOti'j  CHILI  bJ1)r  YIEI-L;  THE DESIiFI) ',
b'ACCURACY.'j
RETURN
WRITE(t,3jK,K,T(K,Ki
FORMAT(lX.'ESTIMATFO  INTIIGRAL (2 li',12.'.',1~.'1',~i~.~.i

RETURN



Ch***XSlJMOEX**%XA

C*****Points in  RONBERG  ALI;(IRIiI-IM:yiil).y(L~.yi';~,...,yi,~r-lj,y(n)rt*ca
C*****SUMO = y(1) t ~(31 t __.
C*****SUMC  : y(T) t yi4) t _.,
C*****Points  in this :;ubroutille :b I.1  i , y! >j , yl 5 ‘t , _ y ih n i ,~jflitl)htk**

SURROCJTINE SUMOELX,Y,N,A~~,H.~UM~,S~IM~.F~INI~~
DIMENSION  X!N),YiN)
SlIMO=O
S(JME=r)
00 10 1=2,N
X(I)~A~(,I-tI*H

1 0 Y(I)=FUNCI  '\f I il
D O  IL I=:,N,:’

11 SUMO:VJMOtY(I  3
00 li 1:.3,N.:‘

I? SLlME=SLIME  lY( I)
RE TURN
FNC

iaadlJ  Output 3?nn?%a:sn?i  Subroutine ROHBERG

3 9 8 OR 205



('*ru**pR713A**r**
C*****Problem  7.13a*****
C*****3-point  GAUSS QUADRATURE for integral of SQRTiX)*****
C*****over [@,4]*****

DIMENSION XI(3).X(3),GAMMA(3)
FUNC(,X)=SQRT(X)
DATA A,B/0.0,4.0/

C*****GAUSS  SAMPLE POINTS (XI's)*****
C*****dnd  GAUSS SAMPLE WEIdHTS  (GAMMA's)*****
C*****from  TABLE 7.5-i*****

X1(, I )=SQRT( -6)
X1(2)=-X1(1)
x1(:)=0
GAMMA(l)=5./9.
CAMMA~.2J=GAMMA(l,l
GAMMA(3j:8./3.
OpEN(6,FILE~'B:PR713A.DUT',STATUS~'~~W')
WRITE(6.5)

I:., FOKMAT(lX,'Problem  i.l:a, 3-Poitlt  Gauss Quadrature'/j
DO 11 Ir.1.3

u X(I)=A,!B-Ai/?*(XI(I)il)
PINT-O
DO 10 I=l,3
Y=FUNC(X(I))
%=GAMMA(Ij*Y
WRITEc6,J.)I,X[li,Y,Z

I FORMAT(lX,'X(',Il,')=',FlZ.7,'  F(X)=',F12.7,
t' GAMMA(I)*F(XrI))=".Fl~.7)

LO PINTzPINT+Z
PINT=(B-A)/2.*PINT
WRITE(6,2)PINl

,'>2:. FORMAT(/lX,'ESTIMATED  DEFINITE INTEGRAL = ',F12.7)
STOP
END

Problem  7.13a. 3-Point  Gauss Quadrature

X(.1)= 3.5471530 F(X)= 1.8839300 GAMMA(Ij*F(X(I,l)= 1.0466280
X(,2)- .4508066 F(X)= .6714'213  GAMMA(,I)*F(X(I)i~  .373r)L19
X(3?= 2.0000000 F(X)= 1.4142140 GAMMA(I)*F(X(I))= 1.2570790

ESTIMATED DEFINITE INTEGRAL = 5.3534370

OR 205 399



C*XX%*problem  7.1:b*t**h
C*****S-poir!t  GAUSS QUADRfiTURE for INTEGRAL of SQRT(,XI*****
C*****over  [0,4]*****

DIMENSION XI(,5j,x(5,),GAMMA(5j
FUNC(X):SQHT(Xj
DnTA A,M/O.O,4.0/

C*****GAUSS  SAMPLE POINTS (XI's)*****
C*:r***and GAUSS SAMPLE WEIGHTS (GAMMA's)*****
C*****from  TABLE 7.5-l*****

DRTA XIj-.?OC173H,.9061:38.-.5384C33,.5689633,0.~
DATA GUMMA/.2369269,.2369269,.47~62~7,.4786287,.5688889~
OPEN(,6.FILE-'B:PR713B.OU~',ST~TlJS='NEW')
WRITE(6.5)
FORMfiT(lX.'Problem  7.13b, 5-Point  Gauss QIladl-ature'/)
DO t1 1=1,5

1 X!r!~~~(o-~)/z*cXI(rjtl)
PINT:(1
DO 10 I--L,5
Y:FUNC(X(I))
Z=GAMMAII)*Y
WRITEjh,ljI,X(I),Y,Z
FORMkT(lX.'x(',Il;i:',F12.7,  F(Xj-',F12.7,

t' tiA~MRiI)*FrX(Iji~',Fi~.7j
LO PLNTxPINTtZ

PIN‘i-  (Ei fi),'?.*f'INT
WRITt!6,?iPINf

',*. iORhAT(!tX,'E;TIMATECJ  UFFINTTE  INTEGRAL : ',F12.7)

*F(X(!))=  .1026308
*r!xcIi)= .4626060
*F(X(.Ij!= .45Q8477
*F(x(I I)' .a395724
*F(X(IjI- .8045304

ESTIMnTED  DfIFINITC  INTFGRRL  1 5 3iR :7',0L

4 0 0 OR 205



C%**%*RRK4%%%%%% imt!7w777rhmt~  Subroutine I&.
C** * * *CALL ING PROGRAM FOR SUBROUTINE RK4*****
C*****RK4  :  4-TH ORDER RUNGE-KUTTA METHOD***** *,

DOUBLE PRECISION YO
EXTERNAL FTEST
WRITE(6,l)

1 FORMAT(lX,‘INPUT  TD,TF,YO  ‘)
READ(5,*)TO,TF,YO
WRITE(6,2)

2 FORMAT(lX,‘INPUT  # S T E P S  N P R I N T  ‘ )
READ(S,*)NSTEPS,NPRINT
WRITE(6,3)

3 FORMAT(6X,‘T’,lZX,‘Y’)
C A L L  RK4(FTEST,TO,TF,NSTEPS,NPRINT,YO)
STOP
E N D

C * * * * * F U N C T I D N  FTEST******
C*****This  F U N C T I O N  i s  t o  b e  c h a n g e d  u p o n  I V P * * * * *

F U N C T I O N  FTEST(T,Y)
DOUBLE PRECISION Y

C*****Example  i n  S e c t i o n  8.2C*****
FTEST=-T*Y*Y

RETURN
EN0

C* * * * *SUBROUTINE RK4******
SUBROUTINE RK4(F,T,T’F,NSTEPS,NPRINT,Y)
REAL Ml,M2,M3,M4
DOUBLE PRECISION Y

C***************************Lf*t****$*********~*****************
C THIS SUBROUTINE INTEGRATES FROM TO TO TF THE 1ST  ORDER IVP
C Y’ = F(T,Y) Y(TO)=YO  (INITIOL  T,Y)
C USING NSTEPS STEPS OF THE 4TH ORDER RUNGE-KUTTr?  METHOD.
C IF NPRINT>O,  IT PRINTS T FIND  Y  EVERY NPRINT STEPS.
C NOTE:  F  MUST BE DECLARED EXTERNALLY IN IHE CALL ING PROGRAM
c************************************$************i*****************

I F  ( N P R I N T  .GT. O)WRITE(6,1)T,Y
1 FORMAT(FlO.3,3X,Ol4.7)

H=(TF-T)/NSTEPS
D O  1 0  .J=l,NSTEPS

Ml=F(T,Y)
M2=F(Tt0.5*H,Yt0.5*H*Ml)
M3=F(Tt0.5*H,Yt0.5*H*M2)
M4=F(TtH,YtH*M3)
T=TtH
Y=YtH*(Mlt2*(M2tM3)tM4)/6
I F ( N P R I N T  . G T .  0  .AND.  MOD(J,NPRINT) .EQ.  0 )

t WRITE(6,1)T,Y
1 0 CONTINUE

RETURN
EN0

O R  2 0 5 4 0 1
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z?ildi+  Output ‘+inni~r%mlf!  Subroutine RK4

di& IvP 3d~adi4kY&i  8 . x

C:\FORTRAN>rrk4
File name missing or blank - Please enter  name
UNIT 6'?  con-

INPUT TO,TF,YO  UNIT 5? con
2 3 1

INPUT # STEPS NPRINT 10 1

T
2.000
2.100 .8298852DtOO
2.200 .7042368D+OO
2.:300 .6079135D+OO
4. ,400 .5313244DtOO
2.500 .4705964D+OO
2. ~600 .420175OD+OO
2.700 .3780778DtOO
2. :300 .3424708DtOO
2.'?00 .3l.Z0168DtOO
3 . 000 .2857180DtOOStop  - Program terminated.

Y
.10000000+01

C:\FORiRAN>rrk43
File name misslnq  or blank - Plea,;p  ewtar rlJme
UNIT 6'1' con

INPUT TO,TF.YO  IJNIT  5? con
1 3 3

INPUT t1 STEPS NPRINT 10 1

Clutput  for Problem 8.G
1 Y

1. uoo .3000000D~01
1.200 .3322651DtOL
1.400 .3627674DtOi
1 .600 .3919187D+Ol
1 .EiOO .4200004D~Ol
2.000 .447214ODtOl
2.200 .4737092DtOl
2.4lOO .4996003DtOl
2.600 . 524?767DtOl
2.800 .5499096Dtol
3 . 000 .5744568D+OlStop - Program terminated.

OR 205 4 0 3







C
C*****SET SCALE(BETWEEN  SCAMIN  AND SCAMAX)  AND UPDATE Ii
30 SCALE=.84*(RtlAX/RATIO)**.25

IF(SCALE .LT. SCAMIN)SCALE=SCAMIN
IF(SCALE .GT. SCAMAX)SCALE=SCAMAX
H=SCALE*H

C
C*****TERMINATION  TESTS

IF(T .EP. TFfRETURN
IF(AEiS(H)  .GT. HHIN)GO TO 10

C*****END OF LOOP
C

WRITE(6,3)T
3 FORMAT(lX,'APPARENT  SINGURARITY NEAR T= ',E10.3)

RETURN
END

A’?aa’?J Output 3’lnn94k;an?~  Subroutine RKF4

C:\FORTRANirrkf4
File name missing or blank - Please enter name
UNIT L? con-

INPUT N, TO ,TF ,NPRINT UNIT 5? con
1 2 4 1

INPUT 1 COMPONENTS OF YO 1-

INTEGRATING FROM 2.0000 TO 4.0000, PRINTING EVERY 1 SrEPS

3 T H
0 2.0000 .1000000E+00
1 2.1000 .1000000Et00
2 2.2115 .1114867E+OO
3 2.3496 .1381161E+OO
4 2.5204 .1708163EtOO
5 2.7342 .2137788EtOO
6 3.0050 .2707816E+00
7 3.3529 .3478962EtOO
8 3.8077 .4547834EtOO
9 4.0000 .1923409EtOO

-----y-  ----)

.1000000Et01

.8298735EtOO

.6918773EtOO

.5680757EtOO

.4595003EtOO

.3652362EtOO

.2844945EtOO

.2164052EtOO
_  1600?14EtOO
.1428565E+OOStop  - Program terminated.

4 0 6



C*****RJACOBI iaa$i~n?%t~snt~  Subroutine ROTATE
C*****CALLING PROGRAM FOR SUBROUTINE ROTATE*****
C*****SEE JACOBI'S METHOD ALGORITHM *****
C*****IN SECTION 9.3C *****

1

51

2

22

3

77

10

88

12

66

OR 205 6

DIMENSION A(5,5),U(5,5)
COMMON N,NROTAT,A,U
OPEN(6,FILE='B:JACOBI.OUT',STATUS='NEW')
Wh!ITE(7,1)
FORMAT(lX,'ENTER  N(LESS THAN 5):',
t ' ORDER OF SYMMETRIC MATRIX A')
READ(5,*)N
WRITE(6,51)N
FORMAT(lX,'N = ',13)
WHITE(7,2)
FORMAT(lX,‘ENTER  N*N ELEMENTS OF A:‘,
t ' COLUMN BY COLUMN')
READ(5,*)((A(I,J),I=l,N),J=l,N)
WRITE(6,22)((A(I,J),I=l,N),J=l,N)
FORMAT(/lX,'A(I,J)  BY COLUMN:',3F12.7,(/18X,3Fl2.7))
WRITE(7,3)
FORMAT(lX,'ENTER  NUMDEC, MAXIT ‘)
READ(5,*)NUMDEC,MAXIT
WRITE(6,77)NUMDEC,MAXIT
FORMAT(/lX,'NUMDEC  = ',13,' ,MAXIT = ',13/)
DO 10 I = 1,N
DO 10 3 = l,N
IF(1 .EQ. J)THEN

U(I,J)  = 1
ELSE

U(I,J)  = 0
ENDIF
CONTINUE
ABSTOL = lO.O**(-NUMDEC)
WRITE(6,88)ABSTOL
FORMAT(lX,'ABSTOL  = ',F12.7/)
NROTAT = 0
DO 11 K = l,MAXIT

AMAXOD = ABS(A(1,2))
II = 1
JJ = 2
DO 12 I = l,N-1
DO 12 J = 2,N
IF(1 .LT. J)THEN
IF(ABS(A(I,J)) .GT. AMAXOD)THEN
AMAXOD = ABS(A(I,J))
II = I
JJ = J

ENDI F
ENDIF
CONTINUE

WRITE(6,66)
FORMAT(/lX,' K II JJ A(II,JJ) AMAXOD')
WRITE(6,6)K,II,JJ,A(II,JJ),AMAXOD
FORMAT(/313,2F12.7) 407



CALL ROTATE(II,JJ)
WRITE(6,67)((A(I,J),I=l,N),J=l,N)

67 FORMAT(/lX,'A(I,J)  BY COLUMN:',3F12.7,(/18X,3F12.7))
WRITE(6,68)((U(I,J),I=l,N),J=l,N)

68 FORMAT(/lX,'U(I,J)  BY COLUMN:',3F12.7,(/18X,3F12.7))
IF(AMAXOD .LT. ABSTOL)GO TO 99

11 CONTINUE
WRITE(6,4)MAXIT

4 FORMAT(/lX,'DESIRED  ACCURACY IS NOT EVIDENT IN',
t13,' ITERATIONS')
STOP

99 WRITE(6,7)NROTAT
7 FORMAT(/lX,'NO. OF ROTATIONS PERFORMED =',13)

DO 13 J = l,N
WRITE(6,5)A(J,J),(U(I,J),I=l,N)

5 FORMAT(/lX,'ElGEN  VALUE',F12.7/
t lX,'EIGEN VECTOR:',5F12.7/)

13 CONTINUE
STOP
END

C*****SUBROUTINE  ROTATE*****
SUBROUTINE ROTATE(I,J)
DIMENSION A(5,5),  U(5,5)
COMMON N,NROTAT,A,U

C****************************************~******$******
C THIS SUBROUTINE PERFORMS THE ROTATION REPLACEMENTS

A <-- RTRANSPOSE*A*R AND U <-- U*R
: WHERE R = R[I,J](THETA) MAKES A(1 3) = A(J I) = 0
C$*$***$*******t**$******$******$$*;****~~~~~~~~~~~~~~

THETA = ATAN(l.O)
IF(ABS(A(I,I)-A(J,J))  .GT. l.E-6*ABS(A(I,I)))
t THETA = .5*ATAN(2.*A(I,J)/(A(I,I)-A(J,J)))
SINT = SIN(THETA)
COST = COS(THETA)

C*****ROTATE: A <-- RTRANS*ASR AND U <-- U*R
DO 10 K = l,N

UK1 = U(K,I)
U(K,I)  = UKI*COST t U(K,J)*SINT
U(K,J)  =-UKI*SINT t U(K,J)*COST
IF(K  .EQ. I .OR. K .EQ. J)GO TO 10

A(K,I)  = A(I,K)*COST t A(J,K)*SINT
A(K,J)  =-A(I,K)*SINT + A(J,K)*COST
A(J,K) = A(K,J)
A(I,K)  = A(K,I)

10 CONTINUE
AI1 = A(I,I)
A(I,I) = AII*COST**2 t A(J,J)*SINT*+'2  t

+2.*A(I,J)*SINT*COST
A(J,J) = AII*SINT**2  t A(J,J)*COST**2  -
+2.*A(I,J)*SINT*COST
A(I,J)  = 0.
A(J,I)  q 0.
NROTAT = NROTATtl
RETURN
END
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.

R"?FI~~J Output ?infl?9b;anli  Subroutine ROTATE

h%~ JACOBI'S HETHOD ALGORITHM

N= 3

A(I,J)  BY COLUMN: 3.0000000 .0100000 .ozooooo
.0100000 2.0000000 .1000000

.0200000 .1000000 1.0000000

NUMDEC= 7 ,MAXIT = 10

ABSTOL = .0000001

K II JJ A(II,JJ) AMAXOD

1 2 3 .1000000 .1000000

A(I,J) BY COLUMN: 3.0000000 .0119221 .0189173
.0119221  2.0099020 .ooooooo

.0189173 .ooooooo .9900981

U(I,J) BY COLUMN: 1.0000000 .ooooooo : 0000000
.ooooooo .9951333 .0985376

.ooooooo -.0985376 .9951333

K II mJJ A(II,JJ) AMAXOD

2 13 .0189173  .0189173

A(I,J)  BY COLUMN: 3.0001780 .0119216 .ooooooo
.0119216  2.0099020 -.0001122

.ooooooo -.0001122 .9899200

U(I,J)  BY COLUMN: * 9999557 -.0009273 .0093650
.ooooooo .9951333 .0985376

-.0094108 -.0985333 .9950893

K II .JJ A(I1,J.J) AMAXOD

3 1 2 .0119216  .0119216

A(I,J) BY COLUMN: 3.0003220 * 0000000 -.0000014
.ooooooo 2.0097580 -.0001122

-.0000014 -.0001122 .9899200

U(I,J) BY C O L U M N :  .9998833 .0110502 .0105503
-a0120355 .9950724 .0984178

-,0094108 -.0985333 .9950893
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K II JJ A(II,JJ) AMAXOD

4 2 3 -.0001122 .0001122

A(I,J) BY COLUMN: 3.0003220 .ooooooo
.ooooooo 2.0097580

-.0000014 .ooooooo

U(I,J)  BY COLUMN: -9998833 .0110502
-60120344 .9950833

-.0094121 -.0984238

K II JJ A(II,JJ) AMAXOD

5 1 3 -.0000014 .0000014

A(I,J)  BY COLUMN: 3.0003220 .ooooooo
.ooooooo 2.0097580

.ooooooo * 0000000

U(I,J)  BY COLUMN: .9998833 .0110502
-.0120344 .9950833

-.0094114 -.0984238

K II JJ A(II,JJ) AMAXOD

6 1 2 * 0000000 .ooooooo

A(I,J) BY COLUMN: 3.0003220 .ooooooo
.ooooooo 2.0097580

.ooooooo .ooooooo

U(I,J)  BY COLUMN: .9998833 .0110502
-.0120344 .9950833

-.0094114 -.0984238

NO. OF ROTATIONS PERFORMED = 6

EIGEN VALUE 3.0003220

-.0000014
.ooooooo

,9899200

.0105503

.0983083

.9951001

* 0000000
.ooooooo

.9899200

.0105497

.0983083

.9951001

.ooooooo

.ooooooo

.9899200

.0105497

.0983083

.9951001

EIGEN VECTOR: ,9998833 .0110502 .0105497

EIGEN VALUE 2.0097580
EIGEN VECTOR: -.0120344 .9950833 .0983083

EIGEN VALUE .9899200
EIGEN VECTOR: -.0094114 -.0984238 .9951001
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