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& zhape:
Lovtbewire (a makrice V= Sl\lhmli de e (MxM)
2n a.ﬂ:\iqum& :
I\yh-ln = a,t-l. (8}
o s indics h 2k m thn\s 4,2, ... ,M) Ak donna
Aar ¥ Liements de la mabriae anxiliaire L.

h = Lth m:Ll‘,h. , L,&,b-..—. "L,lf---}N (9)

3¢ ﬁ:a.PL '

la_ makcice U hTamaire ek VYere sbtenue en multipliant
T-N' i km Jaa LTmentsd de la n\hma\f f dowt U tndiced
LATTUApandent any TEments de la Aiaﬂmo..u de la matrice L.
(U indica Aent:
Ay Nad) AN 3N-2, ..., M2, M,
Le kablean C[) donne foy valewrs de h = h@.,},h) 2k

m = m(ﬁ-"&,ih) At 14 tas N=3 e N= @ alors que ll.‘l’ablm(‘!ﬂ
donnt Ani ‘(\nrh'.l- dy 244 valewrs IY«.M-: N= 4 ¢ M= 40 .
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X(lz 4.,]:4.”0.:2) 14 (i.:i, }:%h: 4.) ' menent A la Meme
yaire de N=2 2tkm=2.
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;d(,u’ﬂ,t‘f %(L udw.\i T\.Al' 3

'0’1.1 = a« + Oy
lﬂ meme Cjum. d'a.ﬁ\.liqq(, oy Las dzmkfa Aawn I Mlm@
har Yt
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B.B:Q%aniammma de reduckion
des makricws A,B,C
Lorres pondanks auy Louatwns de Lyapunov (¥)
&W(_+\&1c AT«{-Bs\f: O

@) ATWO + wg A+ CTC =0
|

k,B,C
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Wo, We |
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3.22 .« Algorithme de d2composition an composantes princi pales:
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FADY 5w

DIMERNSTONAA(R,2) oL (2,2), W0 3,3),1(7, ), Ka(2,7),wWC(2,2)
PIMEAGTCN TR(SY,P(7,2),CCF(2),UPR(EY,VPT(P),8(2,2) ,VALFIIR(Z)
DIMEMSIIN 00 (2,2),0002,2), 00 01,2 ,PR(2,1N,RILCL(2,2),RLET(2,7)
PIMOASTON TT(2)
DIMOCASTON XTT(2,2) )
DIMINGTGRIC(R), DT (P, P) s FESI2,2) F(E42)eTT(2,7),XR(7,2)
DIMERZION XT(2,20
DIMENSTONYRTCZ,2) ,AR(2,2)Y ,PR(2,2Y,PRI?,1),CR(1,7)
DIMIESTION TJECT(2,2),FR(2,2)
DIMERNGTICE Fo(2,2Y,Far02,2)
PIMEASTION CNIXY,RLF (™Y, TLT(2)
EPSz] F=t¢
REAP(I0R, 1000
130 FOPIAT(17)
REALCIOS, Vet Y ((AACT, 1) 12122),.021,7)
161 FORIAT(2FE 2
CALL LYAFCV (L ,AA, U, L, WO, N2t
k=P
GV(l)shCIl1,1)
RV (2)=hC(l1,e)
GV(3)=h(z,a)
CALL CHOLES(RY,M,RILC,FPS,DFY,TLT, 1)
WRITF(10P,12R)(RLCITY,T=1,) '
126 FORIAT (15X, A, 0)
FLOMCL, 1 Y=FRi O (1)
RLCI:(1,2)=RLC(7)
RLCI-(2,1)=2
RLEE- (2, 8)=FL L (7)
WETTE(108,162) _ \
162 FORMAT(SY, L A PATRICE FRLOD  EST:*,/,5%,3%(1] %))
MRETE(IOR, 112 T (RLEE(T,J),T=21,2),0=1,2)
118 FOREAT (18X, T6,2,5X,F6,P/22)
G 24 T=1;¢
DO P20 JN=1,°
RUCT (S, 1V=sRLeNET D)
CONTINIE
WEITF (188,11 8)(IRLCT(T,1)»1=1,21,.121,2)
CALL FFGO(RICT,I0,R,2,2,¢)
“GITF(1UF,1J1) .
197 FGREAT(SY, ‘t A MATFICF F  FST2',/,5%,23%01FEx))
MRITE (108,114} ((R(T, ), 121020, 021,20
CALL FROD(FE,RLCMN,RT,2,”,F)
WRTTFE(10F, 11:-‘3) N
104 Fﬁnvn1t5r,'1n MATRTICF KT EST:’,7,%X, %1r1ut)1
WRITF(IGE,VIMY((RTI(T,JY,1=21,2),5=1.,.2)
on 49 1=1,7°
fg 49 I=1,7
AlT,J)=NT{T, 1)
¢ CORNTIRLE
CALL DANILF(A,2,TR,TI,NCF,VPR,VFPT,C,FPS)
WRITF (1P, 10%)
105 FORPFAT(%X, LA MATRICE VPP FST:*,/,5%,33(1F*))
WRITF(1INP, 117 (VPRIT),T=1,7)
117 FORFAT(1SY,2(1'S,.2,7X))
VALIER(T)=VIR(T)
RY 50 t=1,°
Ny %o J=1,2
XTI F =811,
E¢ CaMTINUC

n
~



10e

147

1ge

114

t1?

12%

L2

FADT..
CALL FELCY(XT, 2, TFC, IR, IC,VaALCHP,FFS)Y
PRTTF (108, 10k) ‘ _
FORLAT(SY, LA PATRICE XT FST:*,/,%X,32(1H4))
RN TE CEOR A PAYGEONT L) v st 58 ) =1 2]
Ry 3y T=1,¢

g %9 1=%,°
p £ 1 A 0 B 1 -5 R A
CONTIGUT

WRITEF (108, 1 UMY ((YTT(I,T),J=1,2),T=1.,2)

CALL PRED(XTY,RT,RFS,2,2,8)

WETTF(LLR,1aT) »

FORIAT(SY, "I A DATRICE FFS  FST2’,/,5Y,330M1Ex))
BRTTF(IQe, 11 8) C(RES(T, ), J=1,2),7=1,2)

CALL PPPT (RES,XT,F42,2,7)

WETTF (108 ,1,:9) .

FORFATISY, LA HATRIFCE F  F8T2',/,5Y,33(1Hx))
WRITFCIOR ,110)Y (01T ,0))

CALL PROD(RILCH ,XT,TT,72,2,7)

MERITE(10F,110) ‘

FORLAT(RXY, LA VATRICF TT FSTe’,/7,5%,33011»))
BPRITE(IUR, Y18)CCTT(T, ), 1=,2),.0=1,2)

Bg 5 I=1,¢

Fe(l, IY=SAFR(SRRT(r(Y, 1IN
Fa(l,I)=BFS(SaRT(FZ2(T,1)Y)

Frl.,1M=1/Fa(1,

CONTINULE

CAI L |I"r-:["r [?1 ,I'F,‘”C‘p?;?p?\

BRITF(ICF,111) :

FAQREAT(SY, ‘I A MATRICF YR FST:’,/.5%,32(1Ha))
BRITE{IOF, 113 0 0XR(T,0),T=1,2),I=1,2)

CALL FRINUEYR,YRT,Z2,0,NFT,Epe,Ti,IM)

WRITF (10P, 112)

FORVAT(I1S%,1 A2 ,5%,F6.2/77)

WRITF (10 11 a) ((XRT(T,J),T51,2),0=1.2)

CALL FRPOP(YIT,AALAR,2,2,8)

WEITF (10R,117) ‘

CORPAT(SY, "I A MATRICF AR FEST:2’,/,%X,33r1H4))
WRTTFCLIOP, 118) CCARIT,JY,121,3),021.2)

CALL PROE(A ,XR,AR,2,2,2)
WEITF(109,1:21) \
FORI'ATISY, 1 A I'ATRKRICFE rR FaT
DEITE (IO, 11 AYE(ARCT, Y, T21,2)
CALL PPLP(YRT,PI,RR,2,2,1)
WRITF(1GP,120) X
FORIATIEY, "I A MATRICF PR FST: ,/.%%,33%3(111x))
J=q

WEITECQYOF V1) IBER(T, 1), 721,20

CALL PRUR(CC,XR,CR,24tsrc

WRTTF(16R,12%) _

FORLFAT(DY, LA MATEICE €F FST:',/,.S%,3T(1Ha))
I=1

WRTITE(IONPA,1TA)YICRIT, ) ,J=1,20)

SR AdE

Frp



S ———

U3

DIMENSTON AL(2,2),RD(2,1),7Df1,2)Y,AC(2,2Y,PC(2,1),0C(1,2),TI(2,2)
DIMENSTOMN DIF(2,2),S5(2s2),ThVS(2,2)
FPS=1,F=0¢
READ (105, vQ1Y(TIFI,J))
READ(105,301)(AD(I.J))
FEAD (105, 101Y(PDIT,J))
READ(105,101)(CDII,J))
101 FQRMAT(2FE.2)
S(IIJ)-—-USC
by 20 1=1,2
ng 20 J=1,°
S(T,J)=SCI,JY+AD(I,JY+TI(T,J)
20 CONTINUE
WRITE(10P,100) ((S(T,J)oI=21e2),T21,7)
NIF(I,0)=0.4
ng 30 1=1,°
ng 30 J=1,7
NIF(T,J)=SCTF (I, I+ (AN(T1)=1T(T, 1))
19 CONTINVE _ !
WRITF(10R,100) ((PIF(T, ), I51,2),1=1,7)
CALL_Hp;hu'[E,TNVS;ErOrUFT!EPSpIL;TC‘
1RITF(109;‘00)r(TNVSfI'J"I=1'?)'le'aj
CALL PPOP(TRVS,DTF,AC,277,7)
WRITF (108,100) ((ACTI,3Y,7=1,2)00=1,2)
Ny 4¢ 1=1,2
' ng 40 J1=1,2
SR=SART(Z)*INVE (T, J)
ag CUNTTNUE
CALL PRONM (Sk,BN,RCr2s2, 1)
J=1
WRITF(10R,110) (BO(T,J),I=1re)
I=1
ng 50 1=%,7
; C=SURT(2YAFL (I, J)
&g  CONTIKUVE
CALL PROT(F,ThUS,Cr,142/7)
WRITF(J0F, 1203 €CC(T, 1))
100 FORMAT (201X, (FS.2,2%)7)
110 FORMAT(LEX,F5.7/7)
120 FORPMAT(ISX,FS.2,5%,F%5.2)
STOP
END




PADNT o e

SLREGUTIRFE T YADPCVIL,AA, !t ,RC,tN, N V)
DIMOASTORAPA(P,2),L(2,2),vVv(3,3),RR(P,1),R087(1,2),L(%,2)
PIMENESTOM T2, 1),PC01,2)Y,0CY(R,2),N0X(2,2Y,0C(2,2),kC(P2,2)
RIVEASTEDN RCCR,2Y,0002,28),0C7(¢2,1)
DIMENSTON OLO3Y,NY0(2),S58(7,2)
CIMENSTON y(T,2)
NN+
ru 16 721,72
16 BRITF(1GP,10S)Y(AM(T, )Y, 021,28
MzNa(l+41) /7
K=1
ey 10 1=1t,7
o 1 J=7,r¢
IF(J AT . D)EC YO 1y
L(T,Jd)=t
L(J,1)=K
K=K+
16 CudMTIMLD
ng 11 1=1,72
- Dy 11 I=1,2
11 VWi(I,J)=¢
Dd 12 '=1,7
ci 12 JM=1,2
2 12 kK=1,2
IXK=L(T,K)
JK=| t\};l’] )
1? VVOIK, IY=AACT, TY+VVITK, JK)
WRITF (10P,100) .
108 FOREAT (SX,°tA MATRICE Vv CRTOMUF FRT:%,/,S%,32(1H*))
192 FORUAT(L1SX, T 1U.2,5%,Fi10,.6,%,F10,.27)
1¢5 FURMAT(IRY, 1 10,2:,5%X,F10,2// /1
Ny 40 T1=1,7
Ne 4g J=1,7
11=L(1,1)
VVIIT, )= xuvrTT, )
e COMTTILUE
NU 60 T=1,7
Ne 0 1=1,7
L(Y,d)=svuv(r,.)
FC CONTIUIE :
RRITF(10P,149) .
106 FUPIAT(GX, LA MATRTICF 1! F8T:o,/,5%,32(41x))
WEITFCLO0P, 1830 (1(TT,JY,TI=1,3),.0=1,1)
J=1
REAR (105,120 (PBIT,0),T1=1,7)
14 FURFAT(PFE .1
WRITECIOP 1O T7)YRB(T ,J),I=1.,2Y
107 FORUATHII®X,Fh 7/
J=1
Cu 8 I=1,r¢
RRY(J,T)=ER(T,.)
e COMTINIE y
WRTITF(I0P,coM)IRYT(,T1Y,T1=1,2)
00 FURMAT(IEX,c(Fe.P,2X))
na 4 I=1,c¢
By 4 J=1,¢
Ki=1
CC(1,JY=FF(I,F1)*RET (K,
4 CONMTINLIE



6
tGe

cln

t1a

apg

atl

112

11¢

LT

i o

Rg 26, 1=1,7

PEITE(IO0F , T¢R)IMAN (T, B}, 0=1:2)
CoMTILIF
FORIATLISY, 2 (Tée,2,2X))

1=t

FERL TGS 24a)Y (G CLH) w051 7)
FUREAT(EFE 1)
BRITF(IUG® e ICC(T, ), d=122)
I=1

N3 8 J=1,¢

CETi); IO ET )

CUNTILUFE

=1

WETTE (14°, 110) (COT(T,T),0=1,7)
FURI AT(1SY,¢ .2/7)

g -

GO, N=CCT(T,Kk2V2CC (K2, )
CONTINLY .
WRITF(10R, 155) ((RN(T,JY,7=21,2),0=1,2)
Do eu 1=1,°2

Py 2u .I=1,7?

CCY¥(T,1)==CC(T1,0)

GUX(T, D)==R( (1,

COMT IR ¢

LiL=2

Kic=1

o |
.
"
1]
—
-
"

CONTTI L

CALL KFSOL (I',QV,1, 0§, FPS)Y
WRITF(J0f, a00)Y (Y IT),T=1,2)
FUORIAT(LIEY 1R _ u//)

11=1

Ji=}

N 2 'K=%,}
WC(l1,01)=00\ (1KY
PCGJ1,T730=0Y (ki)
IF(I1.FR.2100 TO 3
Ji=J1+1

Gy TC P

I1=11+1

Ji=11

CUNTTLLUR

WRITF(10P,111)

PADT .«

FORIAT(SX,” LA VMATRTCF w0 FSTI®,/,5%,23(1F#))

WRITF(10P, 112)Y (R (T, 0),1=21,2),.0=1.,2)
FORLAT(1SY,1 ¢ ,7)

PC Huu Is1,¢

PO A00 J=1,¢

SS(I,J y=rL(2, 1)

CONTTLLF

hpi=2

kK2zg

Re 500 I=t,¢

Dt Bog =t



l-‘M)?..
IF(JLT.T)RC T 500
CYP(KIV=CT % (T, 1)
KZ=]12 41
€ng CONTINUT
Pe S0 I=1,E
Q1 REITF(ICFR,145)(858(T,0),0=21,2)
D¢ 503 I=1,32
N S02 0=1,2
fg VI, ))=0
fp Bga I171=1,°
PG Bo4 Ja=1,2
Ny =04 ki=1,?
TEA=L(TT,.F 1)
Jriz=t {JJ,k4)
Cgd VIIK1, K1)=8C(1J,1T)+VI(TK1,4JK1)
NG QS I17=1,7
BO%aS JJ=t R
I111=1 (T]1,171)
V(ITIL, ) =220 (1T1,J00)
E¢gE CONTINIE
Ny 70 1=1,2
NG 70 Ja=1,7%
(1, 3)=zv(T, )
7¢ CUNTINtE : :
WEITE(1OP, 102001 (TL,01),Ti=1,%Y,01=21,%)
CALL LFSPL(L,6u0,0,0,ERPS)
WETTF (LOP, 430)(0VD(TIL Y, Tl =1,7)
I1¢=1
Je=l
g Houe bFest, b
WO(Ig, 12)=nNr (kD)
b (Je, Te)=cvn (e
IF(JeFL Y0 T 507
dp=g2+1
Gy T =uk
07 Ie=l2+)
de=17?
€36 CUNTTILIE
WELITF (108 ,11%)
11S FURLAT(RY, 1 A MATRIGF ¥C  FST:*,/,5%,%3(ikx))
WRITF(16P,112) 1 (kN(T3,03),T12=1,2),03=1,%)
RFETURE
FILD



4

SURPCUTINF FRORCA,P,C,M,0,1IP)
CIFFESTION AV, M), RN, TPY,C (M, TP)
ClI,J)=n

NG 1y 1=1,¥

0O 16 J=1,N

CO 20 k=1,1r
CfIr\'J=r(I;J)*ﬂt!:“)tn([{,,])

CONTINUF

WRITE(10P,142)

FCRUAT(2Y, LF FRODLTY DF LA MATRTIRF A PAR LA ¥
"PITE(108,120)

FORPAT(AX,€101F%))

RRITE(108,160) ((C(1,JY,T=z1,1),I=1,1P)
FORMAT((1EX,3(F1S,£6,2X))///)

RFTURN

ERD

AT .0

ATRICE B FST:x’)



1111717171177
11T
R
17
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11
11
11
11
mM
1
a1
11
N

addidddadad
44444343413
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44

43

ad
133343441
434443433
43

i3

EE |

43
33addd4344
4333435344

AN
AN

AN
AN

AN

AN

AA

7N

AN

AN

AN AN
Ad A
ANAN
ANAN
adA  an
AX AN
"N

AN

AN

AN

AN
SN
NN
4N
N
N
i
iNiN
4N
i
AN
<N
AN
iN

i

iaN

N

N

wild

Wi

ialN

_:.{_

N N
NN
RTI
WNTN
iy

N

vy Vv

V¥ Vg
vy _ vy
Vv ¥y

Vivvvuveyvy
VIVVYVYVVYYy
vy Ve
Ve Vo
vy Vy
vy vy
¥v Vv
VY o WY
Vv
Vv

i tvri
HH ilH
HH il
HH chH
HH iiH
HHA (i
AL RN
HAHARHH A
i i
HH i
HH NE ]
Hd At
i an
HH aird



=k
?I:’"ﬁ?tt
CIMOASIOCPA(Z, ) 3,3, VI 4T, W) ,PY1 ()
DIVERSINN CT(2,3),A 103, ,B1 01,3 ,01(%,1),LT(2,72)
DIMOASTON STIEMACR, 2} ,STrMal (%, %) ,0F(2,2),NR(2,2), F(3,T)
DIMCARETION CRER(2,3)
M1=1
l‘\1=1
A=7
MN=73
Np =7
READ LI 0S: 100 ) (A (T )12, 2)5021.3)
100 FORUAT(F& 0)
CALL SvD (NI, M, M A, W, TRUF,L,TPUF,V,TFERR,RFVY1)
RO 6¢ 1=1,7
LN 79 J=1,7
SIGMA(T,J)=9,0
70 COMTINMUF
SIGUA(T,I)=SRRT (W (T))
€¢ COMNTIMUF , P
CALL PRPAC (1 ,SIAVA,0B,%,2,7)
WRITE(108,194)
104 FORPAT(SX, LA MATRICE CR  FST:®,/,.5%,33(1Hx))
“pITF(lGF 110)[(PQ(T|T) 1=1 ?1:J= s )
2 CALL rnrrccrrra V,CT,3,3,2) -
< WRITE (107, 11o)rfr7t1,rm T=1,3),J21,3)
Ry £0 T=1,7
10 70 J=1,2
STGUALI(T,J)=0.¢
€ CONTINLF
S5=5IGIAC(CT,T)
IF(S.TR.EIRE IO &0
STEAL(T,TV=1,/
Fao  CONTIMLF
Do 149 1=1,7
o 1y J=t,7?
CT(I, D)=L (T, N
1¢ CONTINUF
CALI. PROL (SIFMAY,LT,NP,2,2,7)
WRITE(L08,106)
126 FORFAT(SX, "I A PATRICE CF FST:,/,5%,33(1H)) o
KRITECL10P,110) CCOPIT, ), 121,1),0=21,%)
Cn 9 1I=1,7
D 7 J=1,7
CERCIyIY=rRT 1)
< CANTINLE
I1P=1
K=1r
Lst=il
Co 200 1=1,1
0N 200 J=1,¢
K=K+]
NF(I,.1)=CrP(K,.J)
. CONTINUE
K=(L
0a 291 I=1,1IP
DG Pyt J=1,!
K=zK+1
Crik,JY=¢0.
eG1 CONTIMNUE
WEITE(108,107)

Ny
>
o~




hO

167

D

EANT o
FORUAT(NX, ‘I A MATETCE CF FST2 ,/,8%,3311H4))
“PTTﬂfzﬁF,iIu?f(PFEI,J},7:1,1},J:;,31
CALL PEOC(CF,TF,A1,3,3,2) o—
WRITEC10R,111)
FOGRUAT(SY, L A I'ATRICE  Ajy FST2 ", 7,5%,33(1H4))
bﬁlTE(]ﬁF,11u](IAI{T,J},I=1,3},J=1,9)
FORVAT((ISX, T(F1%,6,2X))/1/7)
J=1
Ne g I=1,7
Bl{Ir\I)EFT(TJJ}
WELITECI108,111) :
FORI'AT(SX, LA PATRICE P EST2°,/7,5%,2301Hx))
hRITE(109,1au)(P1r!,J))
COoNTIr LT
FDQPAT(I?y.fFi?.G;EX)//)
1=1
DO B¢ J=1,2
CI1(T,I)=CrrR(T,J)
REITE(10E,112)
FORI'AT(SY,”1 A MATRICE 1 EST2,/,5%,32(1H2))
WRITE(108,150)(C1(T,d))
CONTIMLF
FORMAT (15X, 2(F1P.6,2X))
sTnr
AN
109



Ty L

F‘DT-.

SURRFUTIMNE hﬁhkti(ﬁn,g,ml;wl,k,ﬁj
ﬁIMENSIUh ﬁAfl,:‘,é(?,?)
L]
IN=}
IP=]
Mai+q
0ty 10 JJd=1,b
DO 10 T=1,T)
DU 10 JI=1,TF.
REhE(IGSolﬂuihh(T;J)
IH=JJ
Ihi=1
& KT+ (J)=TE)aTh
Let+(J)eTr1)a1r
A(K,L)=AA(T, 1)
IH=IH=1
IH1=TH1+1
IFCIFL.LF, iYGe To 5
0 CUNTINLE
1¢ JF=11
CTI=1Tey
IF(IT.RT.EYGP TO 20
I=1
12 J=1
15 PEHUf105y1ﬂ01AﬂET,J)
Iv=IF
ITh=N
17 KaT+Tyegr
LaJ+ThnF
A(K 1 )=ad(T, 1)
Iv=IV+}
Ih=Juey
IFCIVLELNYCr 10 17
J=T+1
IF(JL,LF,TEYCr TO i
I=I+t
IF(i.,LF,TNYLN 10 1?
£y TR 32
¢ 'hRITF(IUP,?Gn]f(ﬁ(T,J].I=lr3\,J=1;?}
Tyl FORKAT(F®,2)
700 FOPHAT!(15Y,’(ﬂﬁ.E.EY)1/1!1
FETURK
FnD




- -

SURFCUTIAT  SUD €N, N, N A, K, NATH, U MATV,V, IFRF,RV1)
IrTrGFFI,J,I;L,V,r,11,11,wK,K1,LL,11,MN,MN,I1s,15nR
REAL ACT, ), () ,11(3,3),V(2,),PVI(D)
| REAL C,F,C,b,5,%X,Y,7,SCALE ANORM
LOGICAL MATL ,P'ATV
| NATHz ,TRLT,
MATVZ JTCLE,
V=3
h=3
Ab=2
ITRC=0
WPTTECIOR,110) ((ACT, 1), T=21,3),J0=1,)

11 FORPUAT(18Y,2(F18,6,2%)Y7/7)
DO 100 I=1,!

0O 100 J=1,!
Ll1,3)=A0T,0)

10¢ CONTINUF
n:\'_a.ﬂ
SCALE=Y,C
ALOPNE=Q, ¢
Lo 700 T=1,!

L=I+1
RVI(I)=SCALF O
G2ga0

§=4.0

SCALF=0.¢
IF(T.8T.FM)YEC T 2140
DO 120 ¥=T,!

129 SCALE=SCAI E4ARS (LK, T))
IF(SCALFJFRE,G,0160 TO 21¢
no13Gl=T,!

UK, I)=U(¥,1)/STALF
S=S+U (K, TYxx?2

174 CONTIMLFE

F=“[I;I)
Gz=SICN(SCRT(SY,F)
F=Fxh=%

U(T,1)=F=C
IF(T.EC.MIECTRLGD
CO1LRod=l

8=g.0

poYaAgk=T,»

149 S=S+0 (K, I)#1 (K1)
F=8/F
poOIEQE=T, YV
UK, J)=hi(k, JY+Fxti(K,T)

15¢ CONTIRLE

16¢ RO P00 V=T,U

20y LK, I)=SCALC=UL(K,T)

e1¢ W(I)=3CALFxC
f=¢.0
S=g,.0
SCALE=0,¢
IF(I.GT .M. O, T, FANIGOTRESC
noe2ok=t,!

22y SCALE=SCALF4APSIU(T,KY)
IF(RCALFE.IC.0.0YIGNTO290
DO220K=1 L0
UCT,KY=U(Y,K)/SCALE




-
-

STEHL (T, K)ax?
e2¢ CONTINLF
F=y(1,L)
C==SIAN(SCRT(R),F)
HaF xCf =t
L(I,L)=r=cC
DC2A0Y =L ¢
cA¢ RVI(K)I=U(T,K)/+
IF(T.TRJNYErTLZTO
LNa6co J=L,»
S=u5.0
Coe2mu K=L,h
e S=S4+ULI,KI»L(T,K)
LO260K=L ,t
LCTKY=ti(d, ") +S8xRV Y (K)
26y CONTIMLT
c7¢ DGeRGK=l b :
22¢ L(TI,K)=SCALTAU(T,¥)
%4 AMOTNM=AFAXT (ALCPM, ARS(W(T)V4ABS(RVI(T)))
ate CONTINLE
IF(ACT MATVIRC TN AtD0
0D 400 TI=1,N
I=zH+1=11
IF(T. TR . M)rECTR2O0
IF(r JEC.Q.¢)RCTN4
no 320 J=t,¢t
220 VI, I)= LT, ) /0(T,L)) /0
NG 350 J=L,!
S29.0
06 340 K=t ,L
SES+U(T,KY»y {F,I)
0 3B K= ,L
VIK,J)=V (K, )+SxV(K,T)
=g CONTIMNLF
¢ Lo 280 J=1 N
VI1,0)50.4¢
V(T,1l=0,0
125 COMTINLFE
2O V(1,1)=] .0
E=RPVi(1)
L=]
4oi COMTINLF _
G1¢G IF(NCT MATEYICC TN 510
M=t
IF(D LT MM =0
L0 700 II=zt,mr
I=I'+1=-T71
L=I+y
5=h(1}
IF(TILFR,NIGEC TC 43¢
CO 420 J=i,t1
42¢ L(I, 1)=0,0
a9 IF(G.FR,Q,4)CN TO 47s
IF(T.TEMEXCE 10 469
PO 450 J=1,1
S=v.0
06 440 k=) ,1
ddy S=S+U (K, T)xL (¥, )
F=(8/11(T,1)) /C
CO 4%¢0 KE=T,¢t

Ll
=
€<

R
K S




UCK,1)sl(F , JY+FatifKk, 1)
4%¢ CONTINLE
Legy DG 470 Jd=T7,7
"70 Lr\J'Ij:$I{JfT1‘I
CO TC 4sS¢
a47c po o489 J=1,
4 L(J,IY=0,.7
429 LI, 1)=LIT,TY+1,.0
€rG CANTINLF
€1 bO 700 Kxk=1,V
Kt=l=VK
KesKi+]
ITS=0
€2¢ 00O T2 1l=1,K
Li=Ks=LL
L=l 141
IF(ARS(RVI (1)) +ANORM FR,ANCPVIGH TC S6%
IF(APS(Y (L 1)) +ANORY EQ ANCHMIGOD TO S40
ETg CONTIHLF
B4 C=¢.0
5:1 .0
Lo Tel T=L,k
F=S»xRY1(T1)
By1(I)=nafFvi(I)
IF (ARS(FY+AFCPM FO_ARDRMIGE TN S6S
6= (1)
HeSCRT(MFaF+0=C)
W(1)=t
C=C/¥F
Sz=l /1!
IF(MCT MATUIGE TO S0
DO "EQ d=1,I
Y=0(0J,1.1)
2=U(J, 1)
UCI,L1)=Y%C47%S
LCI,I)s=YaS47 4L
E=g CONTINLD
eg¢ COMNTINLT
=T 2=w (K)
IF(L FEC K)Cr TC ASC
IF(ITS,FG,2¢)ICC TN {000
ITS=ITS+1
X=W (L)
Y=%{K1)
G=RV1 (K1)
F=PV] (K)
Fe((Y=7)12(Y+2)+(Cmk)a(G+F)) /(2. 0aHRY)
SORT(FaF+41,0)
(C(X=2)a (X474 Y/ (F+SICM(G,H))=F) ) /X
1.0
1.0
0 600 Tist, K1

Y= (I)

H=Sx

G=Cxi
2=SPRT(F *F+1 at)
FVt(I1)=7

C=F/?




55 -

f"AﬂI..
S=H/7

FeX*(C+r xS
ComXx84Cx(
H=Y=xS§
Y=Y=xC
IF(MCT MATYVICC TN 575
CBG RT76 J=1,t0
“=U(J!T1)
2=V, 1)
VIJ,T1)=XxC+7%8S
VI, T)==X25+47*0
E7¢ CONTINLE
ETE 72=°NRT(FaF+l'&l")
“W(1I1)=7
IF(T . FG . Cae )Rl TN EAy
C=F/7
S=H/7
SRy M=f2C+8xY
XzwSal ey
IFCAOT MATLICC TO 60D
Be 190 Ja=t,t
y=01(J,11)
2=t(¢J, 1)
LI, It)=Y*C+7a8
CCI,I)z==YaS+7al
€Cg COMTINLF
€0ag CONTIULE
RVI(L)=0,0
FV1(K)=F
bk f¥)=Y
GO TC &29
ES¢ IF(7,CF.0.8)CN TC TG0
W(KY==7
IF(NOT MATVICE TO 700
LS 690 J=1,t
25 VI, K)==V(J,K)
T8¢ COMTINUF
WFITE(L108,19)
10 FORPAT(SX, LA PATRICE W FST:%,/,5%,33(1F%))
WRITF (102,80 (R (J),J=1,2)
8¢ FORPAT(15X,2(F12.6.2%))
WRITE (108,20)
¢l FORPAT(=Y, LA MATRICE L FEY: ", /7,5X%,33(1F2))
WRITECL08,S) C(MCT,]),T=1,2),0=1,3)
S¢ FNARUVAT( (18X, 3(F12.€,2X))¢/27)
WRITE(108,25)
2 FORPAT(S5X, LA PATFICFE v FST2?,/,5X%,%2(1kx))
WRITE(10R,S¢) ((V(T, ), I=1,3),1=1,)
1¢6¢ IFRNzY
RFTHRM
END




SLURFCUTTIAE FROD(A,P,C, M0 ,IP)
DIMFNSTIGE AN, N3, RO, IPY,C (M, TR)
Ct1,J)=0
DO 106 I=1,W
D0 16 J=1,N
CO 20 K=1,1Ir
e® C(I,1)=r(Y,J)+A(T,X)2R(K,J)
10 CONTIKUF
WRITE (108,132)
102 FORMAT(2X, LF FRODLTT DF LA MATRINF A PAR LA MATRICE B FST:a®)
WRITE(10P,120)
120 FORVAT(2X,6101F%))
WRITEC108,100) C(CC1,3),T=1,1),0=1,1P)
100 FORMAT((15X,3(F1S,€6,2X))/7/7)
RFETURN
ELD
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du midhaier AL mvAU  Aeminankd O 4 thudotios Minplibra
“jq. uk b hamdu Cownu :)\w.@u vintou v I\).IOY\’L{ Al une

e WM ALA wvn/\\li.kukd Limitews Auc Led wotme
Keadir Ao Lo wmonkrice clul X Alve AU4 Ahu‘J;HuAu ]
W Al A v alewn AFopres AL A matice daws Le
A aned ok il At Mawtl . (o qascankile fa
ML A W nEalibom o L ol mras Ao quan Ja heeme
A fa woakrice BC ane nfuake meonse  aumn Jaiw Aue ke
olunns fupro A La MR daas i change naibonnnbley
b Xmanke famibe Ax In ?\Mﬂdwxg»um A Lovaaxd . ,

’Bﬂ. Mhaf AKX Aene G L RO ASEon A dead navmimk %u.(.l-iw
Qﬁum pURAA vx.lbmfbr\'-f\w-'ﬂ\wb XMM;. Ja REabianSom
A

MKA'E e Aot me .

™




AN

l | l




SUBROUTINE CHOLES

1. Buk : Ctjic,mt::uk\}m keian ire Al une makrice m’éh'\'Tc.
hedde (hon niGusmremeh AUR e M’a’.ﬂ!,'\(ﬁ Aa. mekhvile
A ChoLesyy I "\MM A Wrduee de' OMe ¢ rwsi.i:Co‘n .

2. Mode duilitntion .
CALL CH¢LES (A N, B, EPS, DET, IL1,K¢D) .

A Tablean mewrdimendiomndd de Xaille Ni(NH)/Z Urnbtnant
In ankefn La /\ro.xk'ut keiangulaire bupiricure de La
wmakrier Advwnle Alamay Dltwnu e
CL kabliaw n'wst ‘\J:- chruk U txeenkvm du b-f rAmme
MU L VK que La aliwtxj?'ﬁm Xriom ROBEY PRV
At viax Min an | ALk Wlaame A centilndra 2n
ﬁr\-ix. La Apar s krimTalal.u. AuTirimu At Uinverst de

makiie Jde Ai:‘mrt’ .

N : Oran <¢ la makrie .

¢ Tobl tra 1 an vdnminks sanel At Xalle NN /2 aus
5 LA unk .{2 vaﬁbt\ﬁ vq':\.trig.‘ triam a&:&q{i«/tﬂ‘iriwu
!‘ba«m(f(b v Colrany Ly '\rinfmgvk g
A="TRANS (B)* B (ctd dams Lo s o denls La
O v page Km0k Arenom AT) M o Aemamae L Knvecavon,
Lo ¥nloleamn B Unnkitndrn i Aartic Vinverse de la matrice
(‘A\f{b t&o\t;mmmk vJub £ dire e makrice Krimﬁw\wiu
, Al vurifiank 2 INV (A) = B* TRANSP (®) .
EPS : Auil ow desrrws du.aluul Aan q(uw-vk Uk Lok dbra Comme
L . ‘

DET : Dthtrminank Lalowmle Av Ia mekrice A Aipart .

TLT @ Tablew enbier detsile N indiquank I nakure dea
ﬂ‘;,;vdnu drla matrice B riiulrany de la chmW’ch de

1y (1h e Bowibe qut Teliwne T At B v Ls
/c,e%rm:.(j[' AL v, m‘u‘? e i‘{[ﬂx ('
ILT ()= -L Kawifalgu & Lgn T ALB (o ba
L da 4o An /u_) U LM AR nALTL f‘mu. .




.../...

K(PD : Cg'dt. Mgms " LW a.;vtrax. Mo ruuf uum R.,lhwm'.
D=0 Vs makricz Uk alt.cma.wu M AnberdTe
KOD = 4 & \wnkna. UE unLguemenk alc.r.,mrm

gN SorTieE K&PD uk wn Crde Al ervenr.
K4D = L um Ak pk nl o fa AZoom tum
4 i ik ol o

g = 2) Cutilae =i,
KHD=2) & dernisr Utmenk AAOT‘\AD- ALB
pt ol daws cn eas U4 Aecom
Kriomoulaire L3’ uvible maws Jb.
Aerridnant de A Eeank md .
_ U inverdim Ub imhotnble -
Cte Aubconlvne fvyw.)( ke »Mdu_ v Aruble Yrou.hn-.

o kMSa.hk
ChLL D CHLES (AN B,EPS, DET ILI, K$D)




i. E)le -
2. Mude & uklidakiom :

SU ESR()UT\ NE RESQL

Résolukion du Sxts’cimc, Ax=R .

WD

EPS -

. Tablean ?‘r\ﬁmrhmb!\-& ownd Anms Leudd o ¢ en u{mna

: Tabltan AL Adimtnnen N Asaw L An»l: fa &u antale-

CALL rzesqu (A BN, ugD, evs)

Qa makrice A, Culit-cr sk de\:rm\z’\'tu\r Oxtedkum du

/vaf OCATAMIMg, |

mink o valewns Aw Acemmd ’mLm{:rﬁu Kbris .U whom du
?rw{m»ma B okion fa Avluim tn,: me -

Dimeninen Au w{'bm, (UJAX AAs Wm\m, A'Lquhkw L an

nvalore A¢ vard lu)
Code o Lrrawr

utP D = O .6*?3&/{-‘-:;_’,{3:-\ [ .;'\r;-l;,h.
oD « A x‘a/}ﬂ,i';—' at Analice

i r')
Lu‘mcu uU.k van»\a m. ifww e e Hivk it Camdn dere

Comme nnl . (ke dubrowting J\'wa’(x. . abvelée n
0\0'\.\.0\3. ?ft.ui«';-rh Lk &‘(; u,ll h’

CalL DRESEL @,‘ 8, N, k4D, Epsa




1. Buk.

2. Mode dmat_m :

A

N

TR&TI:
WF :

VPR

EPS

i Thablgan Ae Laille N# N contenank fa makrice donnte,

SUBROUT!M" DAN!LE

Calcwl A valivrs 4svia dline makriee reale
J\u.d(',u‘rv‘ub Aot L mox ot dr DANILENSKL |

CALL DANILE (AN TR,T1,CHF, VPR NPT uﬁpe@

nmn.tu. Ao wlonny (2 Xablean ub A(,l:rwtt)
Ordre de la makrice A .
TAblean A Krawal At barlle N .

Tablew dr Caile N+ L Conknank Loy W.[%Coibhu P
neme Mm)cin'il'iquc de U‘,( Yablean uv Atfrullr)_

Tableaw AL XYaile N ynXenant Lea /Ysar‘hu Ay des
A4l ara Apewpres A A Lamies Apar brATe Cr Ssank

Tableas A Tarlle N ernkunant La "MM AVAAdinpird
JATCUAAT. Amntys | Tm

C¥iL 0\’ LOTLAT -

KgD = 0  deroulement nermal
KPD= A4  mne valwur :r:. ne w\' tere obbamue
_YrM AbO iker lk Aw)c walenrs de

Az rth.\ru e cavamt Alarrite .
\Lﬁﬁ D = an Jw*u-u. %& mtwr = 40,
S:iu\ A desavwa otuﬂud Aln t\w\nk ut comderd comme
CJ., mrdule ahlise L Svw- h-n‘:zranmz, PORAD de
b &Y b\b\\OMqu ALt akn e I3 Y-wu,\' 2bre anam
Nﬂ\.ﬁ. WL Ln Avuble v-bo\.m .u ,&culm

CALL DDANIL (A N TR, T1,c4F VPR, «¢D, EPS)




1. Buk :

B

SUBROUTINE MRINV

IN\IEEE;ION D'UNE MATRICE
caloul de Vinversion d'une ‘ma\:nce}_

2. Mode d' mkibidakanm :

DET
gD

eEPs
i

IC

"l

CALL MRINN (A, B, N K¢D, DeT, EPS, TL,10)

. Tabltan dawd . haud bw hanae La makria initiale 4w

wolvwnu \a matrick A n'uk ah.’crmke MHA B n'mt
ﬂ.& meme  Anhlantatiom Ln MUMWEL .

WN uk la AL ti:w» m»’cnu, R.a M&u«n de

S Xabltan 1t Nat N. ,

. Tablean Contemant Lo makric invemse de & . A Lonne

AUre Axy Tzrdu La mp\knq ivikiale Lh memvire  on
Apewe Blrive § CALL MRINN (A} AN, £éD, oe-r,eps,n,u)
’y\\ru.r avvs Lu bt ranHL dmu A‘ .
Dimomgion de Lo wakcier A 2k den fwverse B,
\aleur du Alkervinank A2 A .
Crde Aerraur.

V.¢D = 0 AOlu\fuﬁ'\ rmale -
oD =14 M akrice &hﬁu{l{ﬂ .

S wil an dearrus duquol Aan 'tu\nr\: YUY considert crmme

Tableaw 4 kel Ao Aimensumn N.'J» Aeberver Aoma

: N ,“IT‘H\ML a't\T.lﬂ.ahk_

Tableaw Ae bravad A Aimonsurn N Zederver  dovas

e e sl

Cekke Andravulione f‘\u& ot wﬁuﬂx’x. wn Snble 1}”’“"“

o ](utw
CALL DMRINV (A, B, N, 4D, DeT, €rs, TL IC)
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