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C***** *****************~***~********* 
c•• 

******************~*************~**' 
** 

C** 
C** 
C** 
C•* 
C** 
C** 

NOM=ROMA I N NADINE ** 
** 

2E ME LICENCE-MATH 

C*** 'l'!: \~~*~,c,•~**·.:i*1!i*f•* * i:? •~*1:-i~üf.l*~*i.:********' ***************'~**********·*****'~"~* 1 

C 
C 

C 

PlrnGRA M CATHY4 
1 M PL I C I T R F. AL °'r 8 ( /\ -H , 0 - Z ) 
DO UBLE PRECISION NOR M 
DO UBLE PRE CISION NORMA 
DIMENSI ON X{1 0,5 0),F(10,50),H1(10 , 10),Q(10,50),GA MA (1ù"10) 
DIMENSI ON HH (1 0,1 0 ) 
DI MENSION GAM(10,10),V(10,10),D(10),E(10) 
DIMENSI ON 6 (1 0 ,1 0 ),Q Q(1 0),FF(10,1 0 ),G(10,10) 
DIMENSI ON XSTAR(1 0), DlfF (1 0 ),GPRI NT (5 0 ) 
DIMENSI ON XP~INTCS Q) • 
DI MENSI ON DIF(1 0 ) 
·coM MON XP RINT,IT 
JOLI=1 
R E AD 9 0 001 ,N 
XS TAR(1)=1.D 0 /DSO RT ( 2.D0) 
XSTAR(2)=1.DO/DSQRT(2.D0) 
XSTAR(3)=DSORT<3-D0) 
N1=N+1 

C LEC TUR E DES N+1POINTS DE DEPART 
C 

DO 1 IT=1,N1 
1 RE AD 9002,(X(K,IT),K=1,N) 

C 
C IMPR ESSION DES N+.1 POINTS DE DE.PART 
C 

P RI NT 800 3 
l>O 2 IT=1,N1 

2 PRIN T 9003 , (X(K,IT), K=1 ,N) 
C 
C 'SP ECIFIC AT ION DE LA METHODE CHOISIE 
C 

C 

PR I NT. 9 007 
PR I. NT • 3 000 

.C CALCUL DE LA FONCTION ALJX POirHS DE DEPAR T 
C 

DO 3 ~T==1,M . 
3 CALL FO NCTCX,F,IT) 



C 

C CALCUL DE LA FONCTION AU POIN T X(Q) 
C 

IT=N1 

C 
CALL FONC (X,F,IT) 

C I MPRE SSIO N DES VAL EURS DE L A FONCTION 
C 

PRINT 8002 
800.2 FORMAT(1X,//,1X 1 'VAL EURS DE LA FONCTION',//) 

DO 4 K=1,N1 
4 PR I NT 9 0 0 4 ~ ( F (1 , K ) , I = 1 ,· N ) 

C 

C CALCUL DES Q{! )=FX(I+1)-FX(I) 
C CALCUL DE LA MATRICE GAMA=(Q (K-1, .. , Q(K-N)) 
C 

C 

IT1=IT-1 
IT2= IT- N 
K= O 
DOS J UT=I T2,,IT1 
J=I î-J UT 
J1= J+ 1 
K=K +1 
DO 5 I=1,N 
Q(J,J)=F(I,J1)-F(I,J) 

5 GAMA CI, K)= <I,J) 

C IMP RESS IO N DE GAMA 
C 

PRINT 7010 
7010 FORMAT(1X,/l,1X, ' MATRIC E GAMA',//) 

DO 9 . I=1,N 
9 f-' RI NT 9011 , (GA MA Cl , J ) , J .= 1 , N ) 

C 

C CAL CUL DE L'I VERSE UE GAMA 

CALL I NVMAT (GA MA ,G AM ) 

APP EL LATION DES VECT [URS DE L'INVERSE PAR V(I) 

31 DO 11 I=1 , N 
0 11 J =1 ., N 

11 V(I,J)=GAMA(I,J) 

C·ALCUL DE LA ~l ATRICE H1 SUIVANT LA FOR \1U LE: 

H1(K)=(X(K)-X( k-1),X( K-1)-X(K-2 ), .... , X( K-~+1)-X(K-N)) 

PRI NT 80'11 

CALC UL DES ELE~ENTS ~E LA MA TRICE H1 

13 8 



C 
ITT=IT 
0'0 6 J = 1 , N 
lJ=ITT-1 
DO 60 !=1,N . 

6 0 H1 (I,J) =X (I,ITT)-X(l,IJ) 
6 ITT=ITT-1 

C 
C I MPRESSI ON DE LA MA TRI CE H1 
C 

DO 7 I = 1.,N 
7 PRINT 9 11, (H1-CI,J),J=1,N) 

DO 1 00 J=1, N 
DO 1 00 ! =1,N 
ITJ=IT- J 

100 HH (I,J) =X (I,lT)-X(l,ITJ) 
CAL L IU NS(H1,HH,N) 

C 
C CAL CUL - DU PO INT A L'IT ERA TI6N SUIV ANTE : 
C 
·c CALCUL DE GAM A*FX ( O) 
C 

DO 12 I = 1, N 
12 D(l)=O.o O 

DO ' 13 1=1,N 
()O 13 J=1,N 

1 3 D(I)=D(I)+V .(I,J) * F(J,IT) 
C 
C CALCUL DE H1*D(I) 
C 

DO 14 1=1,N 
1 4 E(.I)=Q.D 0 

DO 15 1=1,N 
D.O 15 J=1,N 

1 5 ECI) =E CI)+H1(I,J)~ D(J) 
C 
C CAL CUL DE X 
C 

ILI= IT-2 
C 
C COMPTEUR DES IT ERAt IO NS 
C 

PRIN T 6 2 ü3 ,JOLI 
• JO. L I = JO L I + 1 
1T=IT+ 1· 
1T1=IT-:-1 
00 16 1=1,N 

16 ·X(I,IT)=XC1,IT1)-E(l) 
PR I NT 9lJ9 0 • 
PR I NT 9U11,(X(I,IT),I=1,N) 

1 3 9 



C 

C 

DO 72 I=1,N 
72 Diff(I)=X(l,IT)-XSTAR(I) 

SUMO=O.oO 
DO 73 1= 1,N 

73 SUMO=SUMO+DIFF(I)*DIFF(I) 
NORMA=DSQRT(SUMO) . 
GPRINT(JU)=DLOG(NORMA) 

C EPSIL ES T ~A PRECIS IO N DEMANDEE 
C A CHAQUE ITERATION , NOUS ALLONS TESTER SI LE NORME DE X(K+1)-X(K) 
C INFERIEUR E A LA PRECISION DEMANDEE 
C SI OU I : LE DERNIER POINT OBTENU ES T LA MEI LLEU RE APPR OXIMATION 
C DU POINT SO LUTION OU SYSTEME 
C SI ·NON, 0 N C ()NT IN lJ E LE: PROCEDE 
C 

EPSIL=n . oocooou100 
DO 70 1= 1,N 

70 DI F(I) =X (I,1T)-X( I , 1T1 ) 
S UMJ.=O. 1) Q 

f>O 71 I=1,N 
71 SUMI=SU MI+D_IF (I)ùDif {1) 

NORM=DSQR T(SlJMl) 
If(NOR M.LT.EPSIL) GOTO 99 
CON TIN UE 
CAl..L FO ' CT (X,F, IT) 
PRINT 7 j 11 

7011 FORMAT(1X,//,1X,'VALEUR DE L_A FON CTION',//) 
PR I N T 9 0 0 '~, ( F ( I , I T ) , I = 1 , N ) 

C POUR CALC ULE R LA MATRICE B, IL FAUT PER MU TER LA DERNIERE LIGNE 
C DE SORTE QU 'ELL E DEVIENNE LA PREMI ERE. 
C ON AVAIT V( 1), ••• ,V(N) ,LES LIGNES DE GA MA INVERSE. 
C B SERA FO RMEE AVEC L~S LIGNES V(N) , ••••• ,V(N-1) 
C 

C 

DO 17 J =1 , N 
1 7 u < 1 , J > = c r~, J > 

N1=N-1 
DO 18 I = 1, M 1 
DO 18 J =1 ,N 
K=I+1 

1' 8 8 (K, J) =V (l, ·J) 

C CALCU L DE L'INVERSE - Dr GAMA 
C 

C 1) CALC UL DE Q(K)- Q( K- N) 
C 

IT1=IT-1 
IT2=IT1- N 
DO 8 I=1 ,N 

8 O(I,IT1> =F(I,IT)-f(I,IT1) 

1 4 0 



DO 20 !=1,N 
20 cm ( I) =Q ( I, l T1) -Q (I, I T2) 

C 
C 2) CALCUL DE (Q(K)-Q(K-N))*V(N) 
C 

DO 21 I=1,N 
DO 21 J=1,N 

21 FF(I,J ) =O.D G 
DO 22 I =1, N 
DO 22 J =1, N 

22 FFCI,J ) =QQ(I)*V(N,J) 
C 
C 3)· CAL CUL DE BàFF=G 
C 

[l 0 24 I = 1, tJ 
DO 24 J = •),N 

2 4 GCI,J)=O.oO 
DO 25 I=1 ,N 
DO. 25 J=1 ,N 
DO 25 K=1 ,N 

25 G(I,J)=G(I,J)+B(I,K)*FF(K,J) 
C 
C 4) CALC UL 
C 

DE V(N) (Cl (K)-Q (K-N)) 

GG = • D _ 
DO 27 J=1,N 

27 GG=GG+V(N,J) ~QQ(J) 
R=GG~1. DO • 

C 

C 5 ) CALC UL DU GUOTJ ENT 
C 

DO 28 1 = 1,N 
DO 28 J =1,N 

28 G(I,J)= (l,J)/R 
C 

C 6) C/\LC L DF. GAMA INVt.RSE 
C 

DO 29 1 =1 ,N 
DO 29 J=1,N 

29 GAMA(I,J)=U(I,J)-G(I,J) 
PRINT 7 0() 5 

70 05 FORMAT(1X;//,1X,'MATRICE GAMA INVERSE',//) 
DO 30 I=1,N 

30 PRINT 9011, (GA MA (I,J),J=1, N) 
GO T O 31 

62 83 FORMAT(1X,//,1X,'ITERATION NO •,I2,/,1X,17(1H*),//.) 
9000 F0RMATO2) 
9002 FORMAT(6 D20 .1 ü) 
300 0 FORMAT(1 X,//,1X, 'IT[ RATio r, ZER0',/,.1X,14(1H ·t.r),//) 
8003 FORMAT ( 1 X,/l,1X,'POINTS DE DEPART',//) 

1 4 1 . 



1 4 2 

9003 FORMAT ( 1X,6D20.10,//) 
90U4 FORMAT ( 1X,6D20.10,//) 
9007 FO RMA T {1X,//,15X,38 (1H*), 2 (/, 1 5X,1H*, 36X,1H*),/,15X,•• METHODE 

1N+1 POIN TS SEQUENTIE LS * ',2( / ,15X,1H *,36X,1H o),/,15X,38{1H*)) 
8 011 f OR MAT ( 1 X, // , 1 X, ' MA T RI C E H ' , / /) 
9011 FORMAT ( 1X,6D 20 .1 0,//) 
9090 FOR MATC1 X,//,1X,' POINT A L''IT ER ATION SUIVANTE',//) 

99 CALL PLO T(X PRIN T, IT ) 
PRINT 90'11, (GPR I NT {l),1=1,IT) 
CALL PLO T1( GPRINT,IT) 
STOP 
END 

SU BrrnU TJME FONCT(X,F,IT) 
I M PL 1 CI T HE f\ L * 8 ( A - H , 0- Z ) 
DIMENSI ON F(1 0 ,5 0) ,X(1 0 , 50) 
F(1,IT)=X(1,IT)*X(1,IT)/4+X(2,IT)6X(2,IT)/4+X(3,IT)GX(3,IT)/4-1.D Q 
F(2, IT ) =X (1,IT) * XC1,1T)+X(2,IT) OX(2,IT)-1.DO 
F(3,IT) =X(1,IT)-X(2,IT) 
RE TU RN 
END 



C 

.SUüROUTINE lNVMAT(M,Ml) 
IMPLIClT REAL*3 ( A-H,.O-Z) 
DOUBLE PRE CISIO N M 
DOUBLE PR CISION Ml 
DIMENSION MI(10,10) 
r,IMENSI CN M (1 0 ,1 (J) 
DIMENSION L(1 0) 

1 4 3 

C CETTE SOUS-ROUTINE CALCULE L'INVE RSE D'UNE MATRICE PAR LA METHODE · 
·C DU PI VO T 
C 

EPSI L=O . Oü00u00 1D O 
INTEGER U,H 
MA X=3 
DO 5 I=1.,.MAX 
DO 5 K=1 , MAX 
Ml <I,K) =O . 

5 CONT Il'Hi E 
DO 8 J= 1 , MAX 
PIV=O. 
L(J)=O 
t•O 2 I=1,MAX 
IF (J. E .1) GOTO 3 
N=J-·t 
CO 4 t<:= 1 ,N 
IF (LO.: ) . EQ .l) GOTQ 2 

I+ CONTIN UF 
3 IF(DABS ( PIV).GE.DABS(M(I,J))) · GOTO 2 

PIV=M (I, J) . 
L ( J) =I 

2 CONTIN UE 
IF(EPSIL.GE.DA BS ( PIV )) GOTO 13 
DO 6 K= 1 ,MAX 

6 M(L(J), K)=M(L(J),K)/ PIV 
M 1 ( L ( J) , J) = 1 . /PI V 
DO 7 I =1 , MA X 
If (I. EG.L( J)) GOTO 7 
fil I ( I , J) = M I ( I , J ) - M ( I, J) ·4-M I ( L ( J ) , J ) 

DO 16 K=1 , MAX • 
IF (K. NE .J) GOTO 18 
GOTO 1 6 

18 M ( I, K) = M ( 1 , I' ) - M ( I , J) *M ( L ( J) , K) 
16 CONTI N li E_ 

M ( I, J) = M ( I, J) - M ( I ~ J) 1?M ( L ( J) , J ) 
7 CONTINUE 

DO 9 1=1,MAX 
Y=M(l,J) 
M(_I,J) = Ml(I,J) 
~I (I,J) =Y 

9 CON TINUE 
,. 



8 CONTIN U!: 
DO 19 J=-1,M AX 
IF (L(J ) .EQ.J) GOTO 19 
DO 20 I =1,MAX 
IF (L(I).EQ.J) GOTO 21 

2 0 CONTINU E 
21 K=I 

DO 22 I =1,f1AX 
T=M<I, K) 
M ( I, K) =M ( I, J) 
M(I,J)=T 

22 CONTI NU E 
U =l,. (K) 
L(K)=L( J ) 
L(J)=U 

19 CONTI NU E . 
00 11 J =1,MAX 
DO 10 I = 1,MAX 
IM=INT( Ml(I,J)+ O.S) 
IF (IM. EQ.1) GOT O 12 
GOTO 1 0 

12 .-, =I 
10 CONTIN UE 

--.r D O 1 4 I< = 1 , !Vt 1\ X 
X=M( H,K) 
M(H, K)=M{J,K) 
M(J, K) =X 
Z=MI <H, K) 
MI ( H, K) =MI ( J, K) 
MI(J, K) =Z 

14 CONTI N UE 
11 CONTI NUE· 

PRINT SOQ 
PRINT 6 00,((M(I, V),K=1,MAX),J=1 , MAX) 
GOT O 15 

13 PRI NT 7 00 
STO P 

15 CONT I NUE 
50 0 FORMAT(1X,//,1X, ' MATRI,CE I NVERS E ',//) 
6 00 FOR MAT ,(1X,~ D20 .1 0 ,/) 
70 0 FORMAT (1X,19HPRO BLE ME IMPOSSI BLE) 

l'ETURN 
END 

1 4 4 



C 

SUUROUTlNE IUNS(H1,AA,N) 
IMPLICI T REAL* 8 (A-H,O-Z) 
DIMENSI ON H1(1 0,10),GNANC10}~AA(10,10),SUM(10) 
DIMENSI CN XPRINT(5 0 ) 
COM MON XP I NT, l T 

C CETTE SOUS ROUTINE PERMlT DE CALC ULER -LA VALEU~ ABSOLUE OU DET. 
C 
C 
C CALCUL DE LA NORME DES VECTEURS COLONNES DE HH 
C 

. c 

[l O 99 J =1,N 
SUM(J)= ü .D O 
[)0 99 I = 'l,N 
SU~(J)=SUMÇJ)+AA{l,J)*AA(I,J) 

99 GNAN (J) =D SQ RT(S LJM (J)) • 
PROD=1. D0 
DO 200 J =1,N 

20 0 PROD=PR OD *GNAN(J) 

C CALCU L DU DETERMINANT 
C 
C 

IF (N. EQ .2) GOTU 5 
CALL DETI (H1, N, DE T) 
GO T O 4 9 

5 D E T = H 1 ( 1 , 1 ) *H 1 ( 2 ,, 2 ) - H 1 ( 2 , 1 ) * H ·t ( 1 , 2 ) 

49 IU=IT- 2 
DET=DET/PHOD 
PR lNT 800 
PRINT 900 ,D ET 

8 0 FOR MAT (1X,//,1X, 'l) ETERM.INANT',/1) 
900 FORMAT( 1X,D20.10,//) 

XPRI°NT (I U) =DAoS (DET> 
IF(OA BS(DET)) 51,51,10 

51 ST OP 
10 RE TU RN 

EN D 
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C 

SUBROUTINE DETI ( M, N,DET ) 
IMPLICIT HEAL*3 (A-H,O-Z) 
DOUBLE PRECISION M 
DIMENSION M(1 0,1 0) 

C CALCU L DU '-DE TE HM INANT SUIVANT LA MET HODE D'ELIMINATION DE GAUSS. 
C NOUS OBTENCNS UNE MATRICE SUPRA TRI ANGULAI R~ . 
C LE DETERMINANT S'OBTIENT EN EFFECTUANT LE PRODUIT DES ELEMENTS 
C DIAGONAUX 
C 

I= 1 
J=1 

3 PIV=M(I,J 
C 
C SI LE PIVOT EST NUL, NOU S ALLONS INTERCHANGtR 2 COLONNES DE LA 
C MATRICE DE MANIERE A AVOIR LE COEFFICIENT DE TETE NON NUL 
C 

• IF (PIV) 5,6,5 
6 J1=J+1 

IF(J.GT.N) GOT0 20 
IF(M(I,J1)) 8,6, 8 

8 DO 7 IA=1,N 
MC!A,J) =M (I A., J1) 

7 M(IA,J1 )=M (lA,J) 
PIV=M(l.,J1) 

5 F' RI NT 1 00 
PRINT 1 0 01,PIV 

1 0 0 Ü F O R M A T ( ·1 X , / / , '1 X , ' P I V O T ' , / / ) 
, 1 001 F0fi.MAT(1X,6D20.10,//) 

PRIN T 11"l08 
1008 FORMAT(1X,//,1X,'MATRICE TRANSF ORMEE' ,//) 

11=1+1 
DO 1 K= I 1.,N 
R=M (K, 1) /Pl V 
DO 1 JA=l,N 

1 M(K,JA) :M (K.,JA)-(R CM (I,JA)) 
CO 2 IA=1,N 

2 PRINT 1 03 , ( M(IA , JA),JA=1,N) 
1-0 0 3 F O R MAT ( 1 X, / / ., 6 (> 2 0 • 1 0 ., / /) 

I=I+1 
J=J+1 
IF(I.EQ.N) GOTO 10 
GOTO 3 

10 DE T=1.ti0 
DO 4 IA=1,N 
J=IA 

4 DET=D ET*M(IA,J) 
PR I NT 1 •104 
PR I NT 1 • 05 , D E T 
GOT O 9 9 

2 0 PRINT 1 007 
STOP • 

1007 FORMATC1X,//,1X,'PROBLEME IMPOS IB LE',//) 
10U4 FORMAT(1X,ll ,1X, 'D ETEPM INA NT ',//) 
1005 FORMAT(1X,D20.10) 

99 RETURN 

END 
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SUBROUTINE PLOT(A,IV) 
DIMENSI N N(51;10ü) 

.DOUBLE PRECISION A(1) 
DATA IASTER/'+ '/ 
DATA IBLANC/ ' '/ 
D~TA IAXE/ ' * '/ 
INT EGER UNITEX 
IT=IV-3 
DO 'I 0 J = ·1, 5 ·t 
DO 10 J=1,1UO 

10 N(I,J)=IBLANC 
DO 1 1 = 1,1 00 

1 N(51,I)=IAXE 
DO 2 J =1,51 

2 N(J,1) =IlXE 
PMAX==A(1 ) 
l>O 3 I=2,1T 
IF(RMAX.LT . A(I)) RMAX=A(I) 

3 CONTIN UE 
UNITEY=RMAX/5 O. 
UNITEX=100/IT 
00 4 K=1,IT 
MORD=A (K)/UNITEY+( .5 
IAUX1=51-M( RD 
IAUX2= K*UNI TEX 
N(IAUX1,IAUX2)=1ASTER 

4 C0IHINUE 
PRINT 9 (J 2 

9002 F0RMAT(1X,'VALEU RS DU DET') 
PRINT 9000, {(N(I,J),J=1,100),I=1,51) 

90 ü FORMAT(1 0 X,100A1) 
F'r<INT 9 00 1 

9001 FORMAT(1 02X ,'ITERATIONS') 
R ETU PN 
END 
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SU BR O TINE PLOT1(A,IV) 
DIMENSION N(51,1 00 ) 
DOU BLE PRECISION AC1) 
DATA I-ASTER/ 1 + '/ 
DATA J BLANC /' ' / · 
DATA IAXë/' ~ '/ 
INT EGE.:R UNITEX 
IT=IV-3 
DO 1 0 I =1, 51 
DO 10 J=1,10 0 

10 N{I,J)==I BLANC 
DO 1 I==1,1 00 

1 NC1,I)==IAXE 
DO 2 J==1,51 

2 N(J,1)=IAXE 
RMIN=A(1 ) 
DO 3 I =2 ,IT 
IF(RMI N.GT.A(l)) RM IN=A(I) 

3 CONTIN UE 
UNITEY=ABS(RMIN )JS G. 
UNITEX =100/IT 
DO 4 K=1,Iî 
MORD=A S(A(K))/UNITEY+O.S 
I A U X 2 == K 1-iU N I T E X 
MORD1= MORD+1 
N(MORD1 ,IA X2)=1ASTER 

4 CONTIN E 
PRINT 9U0 1 

9001 FORMATC102X,'ITERATIONS') 
PRINT 9000 ,C(N(I,J),J=1,1 00 ),I =1,51) 

9000 F0RMAT(1 0X,100A1) 
PRINT 9002 

9002 FO RMAT(1X ,'LOGA RIT HMES ') 
RETURN" 
END 
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POINTS DE qEPART 

o.ooooouooooo 00 
-o.2oooooooocD 1 
-0.30000000000 00 

- 0 . ~000000000D 01 
0 .• 800üü00000D 01 
0 .90 000000000 00 

*******~•~•**~ ** ******• ***~~********* 
* * 

* * IE THODE N+1 POINTS SEQUENTIELS ' • 
* * * * 
*************~*~*** ~****************~* 
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1?.._ESULTATS 

ITERATION ZEf?O 
************** 

VALEURS DE LA FONCTION 

-0.30000000000 01 
-0.61000000000 02 
-o.2oooooooooc-01 

MATRICE GAf>1A 

0.60980000000 02 
0.2436000000D 02 

MATRICE INVERSE 

-0.3084688727D 00 

-0.3415591699D 00 

MATRICE H 

0.17000000000 1 
-0.71000000000 O'i 

DETERMINANT 

0.1315Lt82164D 00 

ITERAT10N NO 1 
***************** 

-o.2ooooooouoo 01 
-0.24000 00000 02 

0.36000000000 ou 

-o.ssoooooooou 02 
-0.22000000000 02 

0.8132361189D Ou 

0.85501962.98D 00 

-0.lOOOOOOOOOD 01 
0.10000000000 02 

POINT A L'ITERATION SUIVANTE 

• -0.17891194620 0 
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· VALEUF DE LA FON CT. ON 

• • - 0~837734332~D 00 

MATRICE GAMA INVER Sl 

0.5106809548~ 00 
o. 921566 76341)-02 

f'\ATRICE H 

0.121083053 8D Oü 
-0.1023948402D 0 1 

DETERMINANT 

0.10262721030 0 0 

ITERATION NO 2 
** '******~*' ***** 

-0.79~967 0207D - 01 

-0.1 2 78379500~ 01 
0.17981469 't2D-01 

0.17'00000000D 0 1 
-0.71000DOOOOD 01 

POINT A L'ITERATIO N SUIVANTE 

-0.2537278443D DG 

VALEUR DE LA FONCT[ ON 

0.5963219771D 00 

MATRICE GAMA INVER S~ 

0 .2 78693 8001 D ü1 
0.1950255695D 01 

MATRICE H 

-0.74815898110-0 1 
0.5869041204D 00 

0 .. 4629557 'l88 D UO 

0 .22 80262058D 00 

0 .543783 06 14D 0 1 
0 .153049661 8 D 0 1 

0 .. 12 10880538D CO 
-0.1023948402D 01 

1 5· 8 



DETERMINANT 

0.2130780691D-01 

ITERATION NO 3 
****************~ 

POINT A L'ITERATION SUIVANTE 

-0.2197030153D 00 

VALEUR DE LA FONCT ION 

0.7336942326D UO 

MATRICE GAMA INVER E 

0.10646133,270 D2 
0.191-5740141D 01 

MATRICE H 

0.34024826960- 0 1 
-0.15494246090 00 

DE TER MINANT 

0.1217099862D 00 

ITERATION NO 4 
******~*******~** 

0.30801325791) 00 

0 .1726703749D 00 

0.8354735742D 01 
0.47541431460 01 

- 0 .14815 898 110-01 
0.58690412041) 00 

POINT A L'ITERATIO N SUIVA~îE 
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VALEUR DE LA FOr 1 CTION 

0.5781436443D 00 

MATRICE GAMA INVE St 

-0.3344742 075D 0 1 
0 • 3 4 9 2 1 4 1 8 5 3 D O ·t 

MATRICE H 

-0.1482777623D OU 
0.1270561972D 00 

DETERMINANT 

0.8121739834D 00 

ITERATION NO 5 
**•************** 

0 .114 8 7506230 00 

~0.83003 8 59830 01 
-0.9 3987677350 0 1 

0 . 3402482896D - 01 
- 0 .1 5 49424609D OU 

POINT A L'ITt RA TI ON SU IV ANTE 

-0. 82805 4249 8D 00 0 .94744 59700D 00 

VALEUR .DE LA FONCT I ON 

-0.4 003 4275340-01 - 0 . 62162735380 00 

MATRICE GAMA INVl:: RSE 

0.73311186990 00 -0.197.3100 88 7 0 01 
-0.93422569920 1 0.7b41355122D 01 

MATRICE H 

-0.460 0734 7 210 00 - 0 .1 482 777 6230 00 
0.S123765 '15üD 00 0.12705619720 (10 

160 



DETERMINANT 

0 • 2 8 8 2 4 8 5 6 3 7 D -O 1 

ITERATION NO 6 
**••~··········** 

' . 

POINT A L'ITERATI ON SUIYANTE 

-0.94456 951510 ÙO 

VALEUR DE LA FONCTION 

0.1270967662D 00 

MATRICE GAMA INVERS E 

0.31111+47822D 0 1 
-0.77644391630 0 

MATRICE H 

-0.11 651526530 OG 
-0.41606421560- 01 

DETERMINANT 

-0. 8561038546D 00 

ITERATION NO 7 
****************~ 

0 .9 0583954850 00 

- 0 . 80541729760 00 

- 0.2611570987ü 01 
-0.7 060662 71 8 D 00 

-0.46 00 734721D 00 
0.5123765150D 00 

POINT A l'ITERATIO~ SUIVANTE 

n 7,,1.. on n, t '\__ ~ 
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0.16259427560 00 

MATRICE GAMA INVE RSE 

O.11685426O40 01 
O.5735138364~ 01 

MATRICE H 

0.50738725750 00 
-0.136 8 45534 8 0 00 

DETERMINANT 

-0.16410249110 00 

ITERATION NO 8 
**************** 

0.96612 935 810- 0 1 

0.10626247461) 01 
-0.225694 j 514D 00 

-0.1165152 6 53D 00 
-0.416U642156D- 0 1 

POINT A L'ITERATIO SUIVANTE 

-0.479565093 6 D 00 0.8469342 3970 00 

VALEUR DE LA FONCTI ON 

O.3311997897D-Ol 

MATRICE GAMA INVE RSE 

-O.7 871 8797910 0 
-O.541O54 84180 0 

MATRICE H 

-O.42382 83 6O9D-01 
0.7794n'?'?Aror-.-. 1 

0.3461404378 D~ 01 

O.3 O97 8133 230 00 
0.1129902 3 71D 01 

O. 50738725750 00 
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DETE RMINAIH 

-0.8115092910D 00 

ITEl~ATION NO 9 

***************** 

POINT A L'ITERATI ON SUIVANT[ 

-0.5009124602D 00 

VALEUR DE LA FONCT ION 

-0.5714113020D-02 

MATRICE GAMA INVERSE 

0.27200117740 02 
-0.15881853990 02 

MATRICE H 

-0.2134736659D-0 1 
0.2238442773D-01 

D E TE R M I N /J N T 

• -0.1945117360D 00 

ITERATION NO 10 
***************** 

0.8693186675D 00 

-0.15 86 4374 02D - 02 

- 0 .56 802887910 02 
0.1l03727C13Ct 02 

-0.423 8283609D - 0 1 
0.77940226020-01 

POINT A L'ITERATION SUIVANTE 

-0.49960593830 00 
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VALEUR DE LA FOI ICT ION 

O.3661286767D·-O3 

MATRICE GAMA INVE RSE 

O.2742446874D 03 
0 • 1 7 .1 8 7 8 3 S 4 7 D O 2 

MATRICE H 

O.13O65219O4D- O2 
• -O.35 O45843OOD-O2 

DETERMINANT 

-0.442491 8943D 00 

ITERATION NO 11 
·······•********* 

0 .6 823683142D-03 

- O.29419~1839D 03 
- 0.4606220496D 02 

- O.21347 36659D-01 
0.223 8442773D-01 

POINT A L•ITERATIO N SUIVPNTE 

-0.5OOO1147950 00 

VALEUR DE LA FONCT IO N 

O.4605699213D-O6 

MATR ICE GAMA INVERS E 

0.6594928457D û3 
0.2O41293O31D 03 

MA TRICE H 

O. 866O25138OD 00 

-0.19 88301b39D-04 

-O.17673Q5üO9D 04 
~O.1 O62918251D 03 

1 6 4 
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O.2110547a8~4Z?~D~- Oü..3_3_ ~-~c~,~~~)s~· r~l4~5û8LJ/~. 3urll)OllDu-~Cwl2t__ ______ _ 



DETERMINANT 

O.7338O962O5D 00 

• ITERATION NO 12 
*******~********• 

POINT A L'ITERATI ON SUIVANTE 

-O.4999999891D 00 

VALEUR DE LA FONCT[ ON 

0.1829883578D-0 7 

MATRICE GAMA INV ERSE 

-O.92547O89 190 05 
-O.2622786114D 04 

MATRICE H 

0 • 114 9 0 3 2 .15 2 D - 0 4 
0 .255 269288 80 - 06 

DETERMINANT 

O.4920459192D 0 

ITERATIO N NO 13 
*************** ** 

O.8660253932D 00 

0 . 187 9616469.:J-07 

0.4819O03372D 05 
-O.5 828 5O679 60 02 

-O.4 O55 411 55 2D-03 
O.211O547847D-03 

POINT A L'ITLRATIO N SU IVANTE 

-O.5O0OOOOO00D 00 O.866O254LL38 D nn 

1 6 5 



VALEUR DE LA FONC TION 

O.SS26912261D-11 

MATRICE GAMA lNVE SE 

-O~53443?.8 171D 08 
-O.5O49623141 D 0 5 

MATRICE H 

-O.1O856688550- O7 
O.1O561646850- O7 

DETERMINANT 

-O.7137O727530 00 

ITERATION NO 14 
***************** 

- O. 8171 2453 43D-11 

- O.11 6 76474 75 0 07 
.0 • 4 9 12 4 5 ·t 71 7 D O 5 

O.114 90321520 - O4 
0 .2552 692 8880 - 06 

POINT A L'ITERAT10 SUIVANTE 

-0.5OOO OO OOOOD 00 0 . 8660254038D 00 

1 6 6 
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-!? ~ ✓cdti. r A ?Ohrk À • 

~ ~(;4 /4UA _,du .~cL·~ 

. éJÛ '°?< d&1 . 

POI NTS DE DEPART 

- 0.7000000000D 0 0 
- 0 . 30000O0000D 00 
- 0 . 3000000000D 00 

0 .900001) 0000'0 00 
0 . 8200000000D 00 
0 . 9000000000D UO · 

1 7 2 



RESULTATS 

·ITERATION ZERO 
*********** ff1r* 

VALEURS DE LA FON CTION 

-o.2ooooocoooD-01 
0.1176000000D O'ü 

-O.ZOOOOOOOOOD-01 

MATRICE GAMA 

-0.1376000000D 0 0 
0.3200000000D-0 1 

MATRICE INVERSE: 

-0.6944444444D 01 

0.3229974160D 00 

MATRICE H 

0.0000000000D 0 0 
o.soooooooooo-01 

DETERMINANT 

-0.1000000000D 01 

!TE.RATION NO 1 

***************** 

-0 .3600fJ.00000D 00 
0.3280000000D 00 
0.36000000000 00 

· D.1376 00U OOOD 00 
0.6880000000D 01.J 

0 .1 388888889[1 01 

0.138888 8 889D 01 

0 .4 0000000000 00 
-0.8000000000D-01 

POINT A L'ITERATIO! SUIVANTE 

-0.49741602070 00 0.8883720930D 00 

173 



VALEUR DE LA FONCTION 

-0.3919829871D-01 

MATRICE GAMA INVERSE 

-0.6462216372D 00 
-0.71772793890 01 

MATRICE H 

-0.19741602070 0 0 
-0.11627906980- 0 1 

. DETERMINANT 

-0.3822580392D 0 0 

ITERATION NO 2 
***************~* 

0.4591070248D-02 

-0.2778753040D 01 
0 • 3 8 7 6 9 8 6. 2 5 8 D U 0 

o.uoooooooooo uo 
o.aoooooooooo-01 

POINT A L'ITERATIO N SUIVANTE · 

-0.4949338422D 0 0 

VALEUR DE LA FONCT IO N 

0.2966668885D- 3 

MATRICE GA A INVERS E 

.0.25465344570 0 2 
0.2996571605D 00 

0.8658689272D 00 

0.87732571596-02 

-0.1375574 024D 01 
-0.2829847 0400 01 

174 

,. 



MATRICE H 

0.24821784260-02 
-0.2250316584 0 -01 

DETERMINANT 

-0.9979861949D 00 

ÏTERATION NO 3 
******•********** 

-0.19741602 0 70 00 
-0.11627906980-01 

POINT A L'ITERATI ON SUIVANTE 

-0.499 80633160 00 

VALEUR DE LA FONC TION 

0.94491569680-03 

MATRICE GAMA INVE RSE 

0.1244807375D 02 
0.2511536688[) 2 

MATRICE · H 

-0.4872489395D- 0 2 
-0.38922100510- 03 

DETERMINANT 

0.98316538120 00 

0.&6547970620 uo 

0 • .335232(16810-03 

-0.117554 8236D 03 
0 • 1 9 2 9 4 8 0 71 1 D O ·t 

Ü .24 a2 17 8 L,26C,- Q2 
-0.225 03 1658 40- 0 1 

1 7 5 



ITERATION NO 4 
*****W*********** 

POINT A L'ITE·RATIO N SUIVANTE 

-0.50000154770 00 

VALEUR DE LA FONCTION 

0.1361273932D-OL, 

MATRICE GA MA INVERSE 

-0.10446449880 04 
0.41834296730 2 

MATRICE H 

-0.1952160566D- 0 3 
0.53783825080-03 

DETERMINANT 

0.9295908062D 00 

ITERATION NO S 
' ********•******** 

0.86·60175444D 00 

~0.2680667275D-05 

-0.8025454551D 02 
-0.11529723560 03 

-0.48724893950-02 
-0.3892210051D-03 • 

POINT A L'ITERATIO N SUIVANTE 

-0.50000000100 00 0.8660254190D 00 

• 1 7 6 



VALEUR DE LA FONCTION 

-0.2634113971D-07 

MATRICE GAMA lNVE RSf 

-0.4756870957ü 05 
-0.3771130974D 03 

MATRICE H 

0.1546671640D- 0 5 
0.78745610530- 05 

DETERMINAtH 

0.5098165675D 0 

ITERATION NO 6 

********~******** 

-0.1777739 22 9D- 08 

0.1311-0 15 39 7() 06 
-0.192 002975D 04 

-0.195216 05&60- 03 
0.5378382508D-03 

POINT A L'ITERATIO N SUIVANTE 

-o.soooooooooo 00 

VALEUR DE LA ' FONCTI ON 

0.35340619320-11 

MATRICE GAMA INVERS E 

0. 2 8.2 , .. 06 5 03 7 c O 
- ·0.187702741 ?D' 05 

0.8-660-254038.D 00 

0 .2 796564 63-5 D-1.1 

0.14 378 2152 0 D 09 
0.2777235531D G6 

1 7 7 



MATRICE H 

0 .102799 28 44D -03 
-0.15210104260 -07 

DE TER ~ INA NT 

0.25893580320 00 

ITERATION NO 7 

**~***~*********~ 

0 .1 546671640D-05 
0.7874561 0 53D-05 

1 7 8 

POINT A L'ITERATIO N SUIV.t, NTE 

-o.soo oooooooo 00 0 . 8660254038D Lü 
'--------- ~ 
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