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3.3-1 Coaleul de L povr un sysl'amg
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3.3.2 Calevl de L pour wun sysl:!me‘
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5 (E,0) = F z(k,do) ¢ H S (&)
5(to,o¢,) = 0
Drwi: < oAy =" %"
Te{ LAIL) — D = 3:‘-

Remarque :

e calad aluveobwz.i_ prmelira. auaic Ae Achuer
Ao valurs popai e (A22 SLAML) doms
aniruradle qus Llow ae -6@'1@, mdc.iad:
KLWM/-TPA: 2 A Md-'m

(.,}._4) Apin s Tr (A22.LA12) & (-1) A,

Corvwme .}“i € [-in—f, 5u..P]_ Cw -f,n-‘;.
'Amu < Sup ot men > nf

(- inf £ Tr (A22_ LA12) £ (1-1) Sup
Tr A22 _(n-1) Suf> < Tr LA12 < Tr.A22 _(ns1) inf

Tr (LA12) € Doy -2 Tr (LA12) > D,

D - Tr (LA12) >0 Dmay - Tr (LA12) =¥

may
<
Tr (LA12) - Dmin 20 Tr (LAAL) _Dmin = ¥,



-33.

Mauwmisen, Lo M T(L) rruwt o Mmmimiaer

fa M Hamullowenme de LAGRANGE [1] d.&.u

CHLp, 8,8, 80, 0,,3) - S-J'R%J + P (Fa4Hs
-3) + 4, [Dm“ - Tr (LA12) - uj'-] + A, [T.-(Lmz)
..Dmm._ﬁl"] |

Ladeudoma %TR%

AT

TRE = [% Gats JenT R [sigas]

[st_-;cg,«fLs.;)’] z [5.:;(5+'-$.:)T]T'

{1

5 [5‘;5(5+L8;_)T]75 [s11 1 £12] [ s

321 2l [3008,

 [szm. };42.(541.5‘)"

324 4 Z22(34L5)

2 ack e mabuce nXn ;X1 . dx4 ;X 24 :ﬁ-dx'l
342 ¢ 4 Xx n.d ;P E2% 5 A R wA

| $: T4 4 T42 L$:)
[5£E(§+L5e}] (3+15:)

AT A
et

o T2 4 Z22(34+ L &)

5. ZAM 4+ B 2122 4 572215{. +3"
Z223 4 8531l 4 8, 7Ly 5, LT Z24
+# 5. 0 X222 4 51T Z22]



= 0
oL¢
a—H-— a 5 - Ffj - H st =0
op
oH - p.. - TF(LA12) .32 =0
24, .
8H - Tr (LAML)_ D, -82=0
20,
oH = -4, =0
1
..2..'1.._ - "'A‘? -:“0
28
24 .
; 3 ot P
?

ALl eudona oH ot BH

oH

20 B (TR )

oL

én
1k
oX

JL. ' 35 |

el A

aL d.d 5

oL

2 &, (T (LAM2) - D, - %)

oL
adilisomk  fug
A =AT . _© T
( X) i _3—;(-()‘ A) :A

’

2 Dy (Dmax - Tr(LAM2)_ %)

2

-+

2

-34_

aL ‘Pr(f-Fz-Hs.:) +

popilis do dlervabion i vtuhi

Tr ( XA) - AT



-35-
2 _(x"Ax) = (AT+A) X ; 2_(AxBX) = (AB+B®X.
2% 2X |
L vk |
QH_ - 8 (z427 4T21) 4 5, [(12:{'+ 122)5 _ A28p
oL |

.,.PA‘M] +PAM2 3 4 [s,j' (224 222) 4

o ( pA12 4 A1 PT)] L
2H . s [5:427+ T21 L 5221 .,.zzz“rl_] - FTp
? _
3 (Z 22 & Z22T) 2 = P

,. g T .
P 1~ RO R Sl
2p 1 3 (t, ) =0
2H . o F{)+R((pL =0
2L

- (Fy (L) +Fy () =F (L) p = §

35 _ - P(b;) =0
24 - o .DM..Tr(Lle) >0
24,
2H _ _ o Tr (LA42) _ Dpin >0




=36

3.3.2.4 Methode de resolution '
Poun £t Gewns Ae Twu’:}m,;ﬂ Lok A ubiliaen
Ay mithodu lirakives Gux coverseraisk vou Lo
avlubion. oplimale . Dama mobre 224, mouws allows
Ao Jp peebun L J’A);La%.f:%a{l.du-afddbmf
87 : |

3/ Indkaluen L 4 L,

b/ Awe clle valus de L | rioudne

(3 = F(L) 5 + H (L) §;

2 (o, o) =0

¢/ R&soudne l'li}am.ﬁfm A‘ﬁ«m‘.&dh

[P =RW +R G+ FWp

1p(ty) =0 "

d/ Iwcdmenlin L -

L._M = L. _ Kn 2H
d d 3L

_q/R:.ﬁam.tuﬂw]-u b,c <t d é;uq@"a':aaru;
A deark b LJM .d:LJ Aok A«é&&mdw

L




-37.
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CALCUL DU VECTEUVR L TEL QUE LES VALEURS PROPRES
DE LA MATRICE (A22_-LA42) SOIENT ARBITRAIRES.

|

i | (sTART )

\ | ]

‘ | READ LAMBDA(I) I=4,N
A22(I,7) I=AN J=4N
A42(L, I) L=14 I-= ‘1,N

L

CALCUL DV VECTEUR BETA

CALCUL DU VECTEUR ALPHA

!

I-1

1

BETA(I) = BETA(L) - ALPHA (1)

I=1+4

outL




F(I.J)=A(L.])

"J:.T+1

RESOLUTION DU SYST. LIN. AX=D

WRITE BETA()
I 3-4:N

.

(enp )
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RESOLUTION DE L'EQUATION DIFFERENTIELLE
Z(8) = FZ () + H1 Y (&) + 61 U(E)

(sTART)
¥
READ F(I,7) I=4N JIz4N
H4(I,L) I=AN L=4 6 GI(L,13) I:=4N I¥4,IP

ULIL) B3=4,IP L=1- ¥Y{LL) ,
0 , T , EPS , K

CONDITION INITIALE SUR Z,
IR =1 IR2 =2

i

INITIALISATION DES MATRICES
AMA=IN, AML=TxIN, A = FaT

1‘4 ®
e
J.=1 '

AMA(I, D) =AMI(L,T) + A(Z,T)
AM2(I,7) = AM2(I,7) + A(T,J)«T/IR2

!

3.23-4"1
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IRI= IR1 +1

IR2 = IR2 +1

|

“CALCUL DU PRODUIT DE MATRICES AR:AE]'

:

BMAX = DABS( AR (L,L) » T/ IR4)

4

I=1

!

T =1

|

A(I,T)=AR(I,T) #T / IRA
BMAX = DMAX4 ( DABS{A(L,T)), BMAX) |

:

T=J+4
oui
NON
I=I1
oDj @
| NON

®)
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BMAX ¢ E PS™

1 oui

CALCUL DES PRODUITS DE MATRICES
H= AM2 % H4 G = AMZ % G1
CALCUL DES PRODUITS DE MAT R CEsl
TETA=G % U Z=AMM % Z4
Ii
H(I,L) = H(I,L) % ¥ (K,L)
Z(I,L)= Z(IL)+H(LL)+TETA(I,L)
ZA(I,L) = Z2(I,L)

$

I=T+1

I<N
NON
WRITE Z(I,L)
I-1N
!
(END )
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CALCUL. DU VECTEUR L TEL QUE LA

SENSIBILITE DE L/OBSERVATEUR AUX VARIATIONS

DES PARAMETRES DU SYSTEME SOIT MINIMALE

LES VALEURS PROPRES DE A22_LAM2 SOIENT
ARBITRAIRES.

ara)

LIRE Les donneés
dv Probleme

EIml'iaiis&l'ion du vecteur L

")
| Rl E 7Y
s WAL

4

Caleul de lo pfemiere
Conlrainte St&ﬁquc. C4

hon

" N oui

Coleul de lo seconde
contrainke stat.;q“. ce

lﬁ’ésotqﬁon .l'e'qual':'m]

g - Fz e H 13
4,

Résolulion de l,'cq'.,vai:i::n’\.1

_P::._FTP..,-.F”% +Fa\a—

I

2
Aﬁi_r sur le coefficient
KN foor sefisfaire CA
c

Cabeut du gradient 3H/L

non

§f WRITE h.ved‘u_u'
L END
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CALCUL P KANC PE LA MATRIUL U FMN LTTLISAMT L°ALGCRTYTHME NE GFRAM S
CHMIRT LES VECTFUPS LTNFAIREMENT INRERENDANTE NE ¥ S0'T STCCKEE DA
NS PRJLTE VASTIAPLES E,D,F,E1,F2 SOCNT DES TARBLIAUX FEQERES A LA SUP
ROGTIFE JEFE €8T IWFE SEUTL AL pFSSCUS i CUEL &1 FST COMSICERF CCMME
[l 165 '

SURCRUTINE TRV NP W, Eaub 0, R E1,02,EPS)

covent ot

BOUFRLE BEFCTISTICH ”(“,P“),FlF,PN},hﬁ(b,NP],r(h),n(r),51(p),pg(r,whg
popPLr CLRECTSTICN SER SO ,ERS ;T
Sort1=0_0¢d

hE=1t

J=1

e 1 T=i,!

hP[T'fr]:l(I'J]

E(L;d)s¥ AT ,3)

SCMI=CHI4E(T,J)*F(T1,J)

CONTIMRLE

co 12 I=1,A

E2(I,)=E(L, Y2580

CoOnNTINLE

0g 2 J=2,I'K

Ji1=J-1

e 17 I=s1,°

g
“C ¢} ‘_r=1]r
0

Frab (1,J)xE(T,L)

NS 1=l
FrI)="Ct'aF2(7T,L)
CorRTIMLE

CO A T=1,!
DLIY=F(T)4F(T)
cComTINLE

CQNTIPHF

DY T I=lul
E1(1)="(1,J)-TF (1)
CONTIMLE

Ug 7 T=1,!
IFCPABS CELAT) YLGT.ERPS) &L 1C 10
CORTINIF

DO 12 J=1,N
E2(T,)=¢,.M0C

GO TC 20

NR=I'R+1

sOor1iso nop

P © I=1,t

BRI, E)=(T,0)
SOMI=TCr14E1(TY*E1(T)
CONTIMLL

08 14" 321N
EP(T,J)=E1(T)/S0NNMY
CONTINCF

DL 18 I=1,M
EC(1,J)=r1(1) "
COnTIMLE

FFI1URN

EMD
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caLrut,ri PrercL TT OF DEUX MATPICES ACH, Y ET F (1) LF

E ICLVE DARE LA MATRPICE F(MN,K1).
SURPCUTIAE FROMAT (M, M,K1,2,C,F)

counLs PRECISICH AR, ), C M, K1) ,F (h,K1),S0V

0o 1 J=1,K1
ce 1 I=1i,¢

SQ?J:O.G

to 2 ¥F=1,0
SUN=SnF+ﬁfI,K)iC[F,J)
F(l,J)=20"

CONTINLFE

KETURE

EMD ;

CONSTPUCTICE R°UNE MATRICE PM NNN

SUBPCUTINE FATM(N,N1,V,[,RM)
DOURLT PRECISTICH D(MH1,N),vIM),RV(
K=1 £
Le 1 J=1,!

kP ,J)=Vv ()
CONTINLE

J=1

£C % T=z1,M1
0(1,1)=0.00%

GO ¢ J=2,!

Ji1=J=1

oo 6 I=t1,01
IF(I.FG.J1) 6° TN 20
s, n=0,C¢0

GC TO &

DC1,J)=1.0¢0
CONTINUF

co 2 J=i,t

IF (PM(K,3))10,2,10
CONTIMNUF

o0 3 J1=1,N

cc nh v¥=p2,t

K1zbk=1
RM(K,J)SC KL ,;31)
CONTIMLE

J=J+1
IF(J=ry12,12,12

cate 2

J=1

Cownvliner

FOTURE

Ern

SINGULIERE

NN

- 514-

GESLLTAT

2]
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CALCUL DES COEFFICIENTS P °LN POLYNCME PMH(S) CCANAISSANT SFS RACINE
LE VEGTEUR LAMRDA CONTIEMT CFLLES CI PRECECEFS D*UN SIRMNF MCINS.LE
S COEFFICIELTS DE FN(S) SCAT RANGES NANS BFTA SUTVART LFS FLISSAMNC
ES CRCISSANTES,

SLRPRCUTIMNE COEFF (N,LAMBDRA,FETAM)
COUCLD PRECISICM LAMRDA(CM) BETA(N)
J=1

Tz

PETACT)=1,rg0
PETACIY=PETACIYXLANBRACT)

Co I J=2.,h

I=J

BETA(I)=1 D@0

I11=1=-1
PETA(I)=FETA(IVYxLAMBDA(CJ)+PETAC(TI)
I=1-1

IF(I=2) 1¢,15,15

Co TC 20

1=1

RETACIY=BETACI) 2L ANBDA ()

COMTIKUE

FRETURHK

EnD

CALCUL NFS CCEFFICTENTS DU PCLYNOME CARACTFRISTINUF NDTUNF MATRICF

A REELLE GUELCCMRUF EN UTILISANT L°ALGORITKMF CF LFVFRRIER_LFS rOF

FFICIENTS SCNT RANEES DANS ALPHA SUIVANT LES FLISSANCES CPCISSANTE
11:,S,F,F,TR SONT DES VARIARLFS PROFRES A LA SURRCUTINE

SURRCUTINE CCEFFP (M ,N1,A,IN,S,F, H, ALFHA)
DJURLE PRECISICM INCN,N) AN, N, °tb N oF M) (NG N NL)  ALFEACN), T

IN(I,J)=0.P00
ONTINLE

‘,K)=T“(T,J)

-

[
|—|
-
—

-
—
—t

NLT

CALL PPrNhT(h NoN,A,S,F)
TR=).000
PO 4 L=1,N
TR=TR+F (L ,L)
CONTINUFE
ALPHA(TI)==TR/J
=T
B 5 LE1yhk
D 5 TL=1 5N
SCIL,LYSALPEACTY®TIMNCTL,LY4F (TL,L)
FOTL,L,K)=S(TL L)
CCNTINUE
CONTIRUE
RETUR]
Enn
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KECHERCHE P! VECTELP [ TEL OUF LES VALEI'RS PRCFRE® DE [ A ' FTQTAE ()
22-LA12) SOTFYT ARPRITRATRES,

SUBROUTINF CALVEL (M, LAMPCA,PETA, N1, AZ2, TN, S, F K ALFLA M A, A12,KCD,
2EFS)

DOURLFE FRFCISICH BETA(N), AE2 (M, M), SCN, MY, F(,P) KON, N, Ny ), ALRHACN)
£pA12(F P ) A QK NY TN (N, N) LANBRA(N),FFS

CALCUL FES CCFFFICIENTS [ Ut POLYNCME PRES) COAPATSSATT SCS RACTACS
CALL COFEF(N,LAMBDA,RETA)

CALFLUL RES FPREFFICIENTS P YUY POLYNCME CARACTERTISTTGUE N LLE MATRICFE
CALL COFFFP(N,N1,AZ2,IN,S,F, K, ALPHA)

CONSTRUGTIQM NU VECTEUR P STCCKE DAMS RFTA

0o 1e 1=1,N
BETA(I)=BETA(I)=ALFHA(I)

CONSTRUCTICI DE LA MATRICF F

S(1,J)=H
CONTINUE
CALL PROMAT(M,N,N,A12,5,8)
L=1 '

I1=K=1

0O 14 J=1,A

F{Yp ISR 3D

CONTINLE

CONTINLE

RESCLLTICM LI SYSTEME LIMEATRFE AX=R
CALL FRESCL(F,PETA,N, %00, FFe)

KETU'RT
END
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KRESCLI'JICE CE L°ENLATION CIFFFRENTIELLE Z°=Fa24HxY4CalL [N | TTLTSAR
1 Lr PEVEICPPFMENT FN SERTE OF LA MATRICE FYF(FT). LA SCLUTICN DF C
ETIrC CRUATICN SF TRNUVE CANS 7.EPS FST LE SFLIL Al" NESSCLS CLOLFL
LES TERVMES PF LA SERIE SCN) rONSINDEPES ROMME PLLS,

SURPCUTINE SOLZEN (N, L, M, IFoF, R, H1,6,H,1,Y,71,2,AM1, 802, 8,80,TETA,
Nig TG EPE, K

DAUPLE PRECISTICN F M M), 6N, TRY,FCN, L) o U CTR L), Y (I pt ), 2 (0,1 Y PN
crl;ﬂVEIR.RJ,ﬁ(P.FJ.TFTﬁ1haL),G1(P,IF),N1(h,|1,?1rh,L1,ﬁuva,r) :
DOUPLS PRICTSTICH AMAX,EPS

INITIALTSATIC! DES MATRICES AM1 ET AMD

LE 10 Fo -0, ThaTe 11
GC TO 17
T i
D 1.321,1
IF(1=J) BC,F1,R0
AMA(T,d)31 48

AN 1,027

GD TC 1
AM1(1,0)=0.¢C
A2(1,0)20.14
CONTIMUE

r
r
!J

CALCLL TE LA VATRICFE EXP(FI1)

co 2 .
AT, I)=AML(T,T)40(1,d)
AV2(T,JYSANZ(T, )+ (T,J)*xT7IRR
CONTIMUF

1F1=1F 141

1Re=17c+1

CALL PRCEAT(N,N,N,B,F,AR)
BEAYZDARS (AP (L ,1L)*xT/TR1)

N 4 I=1,f1

| B e R I s F9

A(1,J)=ARCT, )*T/TR1
BEAX=PEAY 1 (PARSCACT,J)),BNRAY)
CONTIMLF

IF (PMAYX LT FPSY GO TC10

Gr Tn 20

CALL TPONMAT (M, N, L, AM2,HT,F)
CALL PROMATIN,N,ID,AN2,01,E)
CALL PRONMATIN,IP,L,0,U0,TETA)
CALI PROMAT(N,N,L,AY1,21,2)

3 T =il

F1(I, )= (T1,L)»Y (K,L)
LC1,L)S2CT,1)+F1 (T, L)+TETALT,L)
210,220, 1)

conTINUE

RETURE

CERD
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€ RECIEFGHE CU-VECTELR L TEL CULF LLA SENSIBPILITE CE LA SPRITF TE L°C®
C SFTRYATENR AUX VARTATIONS PES PARAVETRES DIl SYZTEMF SOTT MINTMTSFE,
C LES VALFLNS PRCPRES NF LA WATRICE (A22=-LA1¢) SCTIENT ARBITRATRFS,
c
SUBPOUTING SENRSTITOF,Y1,GoSICMALAR,V,SIGHAL,STICNR22,SIGKEL,STAMA2,EL
25 F 01 2052 AT G AN g AB L AC , TETA 'S ; IN:P1 , P2)
COMPOE Lk 1y NE oL o T EPS e s INFLSLP A, X3 CiPCHE,FOND Y, VETTL ;812
= camrct A11,A22,DA,AT1,ATE, RV,PM1,C71,CT7,C1,AC,AF,C11,PNRCRE ,AZT iy
CCuUrLt PFICISTCH A(4,4),%(4,1),C(4,4),PONDCa,4),PCARY(4,4) ,VECTI (2
*;11;1"19(1,?)':\11(?r‘l]rA?E (-_‘f"f'),r‘-f‘.(ﬂ,-{lj,;‘.T]{L],H],,“"Er_’?!,r.'i),"7‘ f”rﬂ‘-'
CourLC PRICISICHM RM1(4,4),CT1(0a,a),C7(8,48),01(04,4),K010,1),Y1(00,1),
ALNES e TY,FL0F, 1) ,P2(3, 1) pSTEHF2R(3,3),STIGM21(3,1) ,STEMIZ(1,7)
GRURLE BREECISTEN H1(3,1)sFE 0T, 3) 6163 3) 21635 1) 72 (2,00 €T ¥ 310,82
ACRN{16) B AY,,CNAX,CPIN,TR,INF,SUP,EPS,A21(%,1)
COUNLE FRECTSICN AR{R,: 3)phBl 3 3) oAb (2 3 AF (R Y, TETRDZ, 1) 503,3) ,
AC(4,48) ,SICHACA, 1), ARCA,8) , VU, 1),STGMAT (U, 1) 2 AN (s 3Y, AVA (2,2)
C
C CALCLL TE LA NERTVEF DE LA MATRICFE A PAR PAPFLRT A CHACLN DF 9FS
C FIEHERT S .
C
DO "4 Jozi,!
K]:r
GO NS J129 .0
CALL REFTIVEN:DAL) »J2)
B0 0% =) ph
F(1,0L)=C,2C
SIGIA(I,L)=0.0
Q¢ CONTIMUF
C
C RESOLYTTICI FE L°ENLATION DIFFFRFATIFLLE DORMEAPT 1LFS VARTATICAS DF
C L°ETAT rL SYSTFME FAR RAFPUPT AUX VARTATTINMNS TF CHACU!D PES FLOMERT
C S nroa
G
1¢=2,
CALL SCLZFD (N, L M,h,A,DAHsC,H, X,Y1,STIGMA,F AT1,ATE, Pl AR\, T,T0,F
*F2,.0)
C
C CALTUL TE S VARIATIONS NE LA SORTIE N1} SYSTFMNF PAFN RAPPCRT ALY VAF
c IATICHS OF CHACUN [FS ELENMEMNTS DE A,
C
CALL PRCMAT(M,N,L,C,SIGMA,Y1D)
CALL PRENMAT (MM, ;FOND,Y1,8T61 A1)
C
c CALCEI TE LA MCRMF T POUR CHANIM PAPAMFETRE,
C

Koz 1411

RNONMIK2)=0,

08 97 Tz,
27 RMNOPNMIKZ)=RICPM(KPY4+TASTEMAL (T, L) *Y1L (T, 1)
CE ICONTINUE

K1=1"1+t
ey CONTIMUF

HEANSPAPS (RICPNL))

CC 98 I=1,Nt

IF(PANS (RRCPMP(T)) ,CT BMAX) GC TO 2C5

1(21'1

cN 1o ge
0% 10=T



OO0

lop Mop ]

a0

oo o

S0

(e B o

98

T

2k

RYAVZPARS (RLAPNM (10))
CONTIMUE

1
1rEMTIFTCATIAY N FARAMFIRE CPITIDLF.

REST=TO=INTCIO/M) %A
IF{RESTEC,0,0) GN TO 20¢
S=INT(TIQ/N) 41

JI=INT (REST)

GO TC 207

Je=1G6/0

Ji=t!

CALLE FERINV LA S 02)

-56-

CAMLCUL FPES YAPTATICHS DF L FTAT DU SYSTFMPE DA RAPFORT Al VACTATI

ATICRS DL PARAMFIRE CRITIGLE

CALL S01 200 (M,L,M,N,A, DA, By, H, %, Y1 ,STIGIA,F ATY ATZ, RV, AF,v,T,T8,F

xFT, 1)

CALL TROMAT(M,N,L,C,STGMA,ETCGIMAT)

CALCUL PE L2 VMATRTICF SIGMA FT NDE SES PARTITIC!S

CrLI fﬁﬁ1(h,hI'LrV,C,PMl.FLLHI,CT1,PT,C1,nTI,FICN?E,5TC’?1,?]?N12?

CALCUL TF RUAY FT CIMIN,

1Rr=0,

Ce "9 1I=1,N1
1P=TR+A22 (1, 1)
CrAY=TE=h1xTANF
CHIM=TE-hN1aS LT

IEAL SPCEITICN DFS MATRICES SIRM12,STEMR22,A2?2

DO 25 T=1,M
o i 0 I W o (et o -l ] B [
SIGE21(T,1 )= 21(T,L)+CT1(T,L)
be 3% pJ=1,01%

SIG1, L ysS e @ e, )

IEieT, TdY=Na2g (LI 1)

CONTTELE

0o & I=1,M
Lo 2 LJ=1,01
SIGH22(1,1J3=01rMR2 (1,TJ)+8(T1,T1J)
TEST PES CONTRATINTFS STATIRIFS

Lo %e re=1,7

CALL PROMAT (M1, L,M1,VECTL,P12,F)
1F=0 .0

cn e 1=1,M

TR=TE+F (1, 1)

DFVAY=PMAX=TT

1F(reaxy LT.0.0) GO TO 20€
prir=TR=-CMI1t

1IF(CMINEC ,0,0) GN TO 208

KPP =1 x2xah?

Ca 4% I=g,N)

VECTL (T, L)=VErTL (T, L)=KN*Pe (T,1.)
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4¢ CONTIMNUL
) sTOP
i|

CONSTPURTINI NPES MATRICFS F FT H1

0GR PG RY =4 M
0o 3 13=1,1
AT E (11 I)SR22 (1, 10)=E (1, 10)
CALI. FROMAT(NI,M1,L,F,VFCTL,F1)
0O %F I=1,M1
38 F1(I,L)=F1(T,L)+A21(T,L)=-VECTL (T, L)xAT1(L,L)

KESCLUTIC PF L°EALATION DIFFERFATIFLLE DONEA'T LFS VARTATICNS DE
Z PAR RAFFCTT ANX VARIATICNS DU PARANFIRF CRITINUF

’

la]
—
-
=
—_

,_..
I

e e L TR RS R )

D=~
Ce Ca bt et
T o 1 NN
DD =
4 =
e T
—

H 0o c
[ ]

v

g, S |

(2 3 == 3 = D
2 e -

3 = &1 )~

— - -

o
GALL SELZEDING L, oMY, F 8111, A0, P1, WL, STONAT, 210, 2y A1, ANE, AR, AT,
ETA,T,16,CFE,.))

»*

COnNRINLCTICI TFEFS MATRICFS EF | *FRUATION RONNALT F

CALL TROFAT(NI ,M1,L,SIGME2:VFCTL ,CI1)
cc 49 1=1,M1
CIT(I,L)=CTI1(T,L)+EICM21(T,L)
P1(T,L)=0,C
Cc a¢g 1J=1,r1
E(1,IN)==F(1J,1)

a4 CONTINUF

RESCLUTICY OF L°FNLATION RIFFIRENTIFLLE DOMRMAIT | F rQFTAT F

CALL SCLZFC (N1, L, 1, MN1,S,81CM22,C11,01,2,71,S1CKAS, FY, P2, 00 AC, AR,
*xF , 1M TA,T,7¢,FPS,0)

CALELL TPES I ATRIEES E1(PY, F2(RP)

CALL CRCMAT(NI,I'1,L,SIGM22,21,TFTA)
CALL ZRCBATINL MY, L, TN,P T, FE)

CALL PROMAT(KA L, M1,P1L A1240E)

CALL PROMAT (NI 11, LpADG21,2)

BT 44, 1= B
ce oy 1J=1,M11
CR(TLLYSETIC AL LT, L) *STIGHAL (Y, L) *STOM2 1T, LY RS TR AT (1,1 )xTETA(T, L)~
kP2 L, L AP LCT LY RAT T O )7 U, )
AF (I, TJ)SSIrMR2 (T, 1I)ASTEMAL (I, LYRSTENAL (T L)+ (ALY, TI)+ADC(TI, 1))
*SIGHAL(J,0)
21 CONTIMUF
CALL PROMAT (MY ,M1,L,AF,VECTL ,2)

CALCLL L GFADIENT

EFAYSPARE (P2 (1L ,L)+2(L,L))

DO q2eT=lL, R

F2(T,1 )=FZ(T,1)+2(1,L)
HEAY=PMAXYT (THAX,DARPS(PR2(T,L)))
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CONTINUF
IF(FPAY.LELFPS) 6O TO 43

CALCUL PNL RCUVEAL VECTL

oo a4 1=1,Mt I
VFCTLC1,L)=SVECTL(T,L)=-KN#PE(T, L)
G0 TC 70

GFETUHRN

FRD-

CALCUL AF LA PEPIVEFE DUNF MATRICE PAP PAPFORT A CHACLA NF
MENTS.CELY T ETAMT STOCKFE PANS UM VFCTEUR C°CRDRE

SURCOLTINF PEPTIV(N,NA,J1,0¢)
DCUPLE FEFECISICH DA(N,N)

pC °e I=1,M0

e 2¢ J=1,h

1IF(I.NELJY) 60 T0 10

IF(J NELIZ) 62 TC 10
DA(I;J)=1.¢

GO TC S84

19 DALT,d)=0.¢C
9¢ CONTIMUF

i
La

KETUR'

- N mn

pk
. .
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cES

FLF

b!HF‘rJITThr rﬁ"T(N,’\l,l_,w,frpﬂl,ﬂr?ﬂ'] ,CTI;CT,C] [,&TT qurrE;rFTr"E“l lf‘

*10M12)

LOURLE PRFCTSICH C(M,N),FMYI(N,N),PCHRLI (Y, M), CTTI(N,M),CT(N,M),C1(V,

ANY,ATIC(! 1), ST6EM22(ML,NL),STGHRTI(NT,L),SIOMYZ(L,NY)

CALTULL NE STIGMA -

CALI renraAT(M,h,N,C,RM1,C1)

CS 26 I=1,W

NE 26 L=Vl

ET101,1J)=C1(T,1J)

CALL PRONMAT(N,M, M, CT1,PCNEL1,CT)
CALL TROMAT(N,M,K,CT,01,8T71)

COMSTRLCTIEI PES IMATRICES SIGI"12,81IGMPY ,; STENES

Do 33 1022t
[=1J-1
SIGIIZ(L,T)=ATA 0L, 1)
SIGI21 (1yl )=ATLICTT, L)
CONTINUT

no 34 I1=2,N

To e /T 8 N

KJ=T =1

KI=T=1
STRM2Z2(MT,KJ)=ATI(TI, 1)
KETIRE

Een
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SURPOETIAN CF SIMULATION CE PANMFS,Y FST LE VFCTYELR DF sCRTTE Ny
SYSTEMF,Y! LF VFCTE!'R DFE SULFTTIE MFSURF,FR1 UAT PATEICE CAFPACTERTSA
AT LES IASTPUMFMYS,PER UN VFCTEUR FERMETTANT T'TATRCRUIRF LANF ERRF
UR AL NTVEAL B*UN TMSTUMENT SPECTFIE,TEST EST LN VECTELR SFECIFTA!
T LFS JHETRIWERTS EM O FAULTE.

SUBROUTINE STHLLCY,YM,ER1,EP2,NER,TEST,L M)
DOURLE PRECCTISICH Y(M, L), YMUM, L), ERLI(N,M),ER2(I,M),DER(NM,L), TEST(V,

xL)

17
1¢
{

i LOGIGI'E CF FCETECTICH D°TASTRUMENTS EN FAUTE,

00 1 I=hR

1F (TEST(1,L) . ME.1.0) GO 10 1C
ne 2 J=t,!

IF(I.FG,J) €0 10 20
ER2(1,J)=FRIC(T, )

GO TC 2
ER2(I1,J)=FR1(T,J)+CFR(I,L)
CONTIMLE

GO TO 1

0g 3 J=1,t
ER2(I,J)=TR1(T,.J)

CONTIMLE

CONTINLUE

CALL PRONAT(M,N,L,ER2,Y,YN)
RETURM

END

Y EST LE VECTSLR DE SORTIE ESTIME,YM LF VECTEU'R CF SOCTIE NMFSURF,
CN ASSCCIF ) CHAQUE INSTRUMERT UNE FCMCTINN IF DETECTICE FCELTA FT
UNE VALFUF SEUIL . ''NF ALARME SFRA PMECLENCHEF ST PFEITA PFRASSE | F
SFUIL, ' _

SURRPCOUTINF LOCICC(J,L,M,Y,¥YV,DELTAY,SEUIL)

COUBLE FRECTISICM Y(M,L),YM(P,L) DELTAY(M,L),SELTL(NM,LY,CELTA
09 1 I=1," '

CELTAY(T,L)=YM(T,L)=Y(I,L)

DEILTA=]1,.¢

Ce 2 1=1,V

IF LI ER.D) GO TR 2

CELTASCABRS(CELTAXADELTAY(I,LY))

CONTIMNLF

IF(PELTALLE SPUTLCI,L)) €6C TQ 1n

WRITEC(C1CE,17) J

FCRMAT(SEY,T1,e%e "INSTRUNENT EN PARNNE )

RETURE
Bl
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SIMULATION !

o& Auk ‘d“'f A& 6»4 an um  modide ,d_.,
bakteau %JAM A mowermank g
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% PETECTION DF PAMNES D°IMSTRUMFATS NF
. PAR
% PEROMDANCE AMALYTINLF
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OMMLN KR
CIMENRSICM I C(4),1604)

*
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*
*
*
L

LOWULLEC FRECISICNM Ald,a),P(4,2),C(4,4),W(4,16),F(4,16),hR(4,16),N (L
t‘,h[ﬂ),F]fﬂ],EE(d,l&):AT(ﬂrﬂ);CT{ﬂpﬂ),CI(ﬁ,1),RN(4,H),RN1fﬂ;ﬂ).V(ﬁ
*JeAT101,1),212(01,3),A21(2,10),A22(3,3),R1(1,3),RB2(2,2),BETA(2),S 2,
t?];rfi,T],F(S.E;ﬁlpALPH#(33;§1(1:3)fCT1(ﬂ;ﬂ3;n11(”rl):HZfarI)

PCUPLE PRECISICM. YV (4,1),ER1(4,4),ERE(C4,4),NERC4,1),TEST(A,1),SELT

lL(d,‘),h?1(q,ﬂ],hTE(a,a),RK(B,QJ,UI[3,1)

DCUBLE PRECISICN H1(4,1),HT(4,1),6(4,3),002,1),YC4,1),X1(4,1),%X(4,

y TETA(U,1)
3),516M21(32,1),%B(Ca,1),YC(q,1)

)

3

r

[
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r

h=d
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1F=_

&

[ EAPREY A
Ll;"-l

1+t 1_..&"*"1
=i T

1=
FP3=21.0-0F
ERS IS 1 ,0=1E
£E252=1,N=08

KEAC (105, 100) (CACT,J),J=1,N),I=1,N)
FOREAT(8L10,2)

NEAT (10S,111) ((R(I,K),K=1,1P),I=1,N)
FORPAT(60S,2)

LRITF(106E8,101)

FORPAT(1SX, "MATRICE A°,SCX,"MATRICE R*)
B 9¢ F=1,K
I*"rlTE(loal'lQa](A(Ifk’)r~1=1rh)|(B(IrK]erlfrpj
FORFAT(SX,U(F7.3,1%),32X,2(F6,2,1%X))
CONTINLE

REAR (105 132) (CCY I s d)pd2t o) s T2, M)
FOKI'AT(RCE.2)

WRITE(108,112)

FORUAT(45Y, *NMATRICE C°)

BOZ 93 3= 50

RRITECI0E,114)(CCTI, J)pd=teN)
FORMAT(3SX,4(FE,2,1¥%))

COMTIMLE

KEAR (105, 104) C(PLCTI,J),J0=1.1),I21,00)
FORMAT(ACT 1)

KA (107, 52) ((RK(T,J),,Jd=1,0M),1=21,1F)
FOREAT(ACR,Z)

WRITE(108,106)

FORI'AT(12Y, "VALFURS PROPRES’, 41X, MATRICE K*)
BC 92 Is1;3

UCLE PRCCISICM 61(3,3),h3(2,1),VECTL(3,1),21(3,1

)o2(3,1),816M22¢(

)OUrLE TKECTSICN LAMBDA(2) RL(3,4),TNC3,3),PET,DIC2,4),ST0(L,0), 1]
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WEITECLOE,197) (RL(T,J),Jd=1,4), (RK(T,J),J=1,4)
FORPAT (S¥,4(F5,1,2¥),32%X,4(FS,2,1X))

Cur'-'T Ir‘Lr

IFST T°CESEFVARTILITE NU SYSTEME (C,A)
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s D
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2 !
w(l,J)=rc1(1,J1)
CONTINLF
CALL PROMAT(N,N,M,AT,CT,CT1)
NQ 22 K=1,0
DO 23 KiL=1,!
CT(K,FLY=CTL(K,KL)
IC=I6+V
IF(IG.LELMNT) GO TC 30
CALL INDV (N, MY, W,E,WR,D,F,t1,F2,EPS)
IF(I'RLEQRLN) GNP TO 12
WPIVE(108,17)
:?PFpT{%CX,'LF SYSTEME (C,A) EST ORSERVABLE®,//)
sSTOr
ur1?;(108,18)

[

TEST PCECERVARILITF DES SLLUS SYSTEMES (CT,N)

-

=

m[l;r
CalLs
KL=
b0 24 Klsi,!

CI(QI;KL]=CT1(KT,KLJ

CONTIMNUF

CALL I’\'n'”“\r-""rhlEr;hpranrEI,FE;EPS]

IF(NR.EG.L) GP TO 13

WFITE(108,19) :
FORPQT(5C¥,'LF SOUE SYSTEME (CI,A) FST NOM nEgERVABLE.]
FOMAT(=QX, LF SYSTEME (C,A) FST NCN NBSERVARLE®,//)
sTOar

WFITEC(108,1¢)

FORI'AT(SCX,"LF SC1S SYSTEME (CT,A) FST NBSEPVARLE")
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CL,L)
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FRITT 40¢
FORI"AT (20X, "MATRICE M°)

DO 29 J=1.4

PRINT 31, (RY (I,KJ),KJI=1,4)
FORDAT (CEX,8(7%.4)),7)

CALCLL "Ees 'ATRICES A ET B DAMS LA MCUVFELLE BASF
CALI. GMRIPV(RY,PM{,N,KOG,CET,EPST,IL,IC)

CIALN, FF"F-'I‘T(N;F\ ,N,F”,A-l”i)

CALL "RONMAT(N,N,N,AT1,RM1,2T2)

CALL FROMAT(N,N,IP,PV,B,EB2)

UCTLRIIMATICN DES MATRICES A11,A12,A21,A22,R1 ET R2

Ay L, L)=ATE2 (L, L)

eo 7 lLdse, N

$ 1J)
JoL)

™ =
=
RV EaV]
Fan B an )
—

N 1l

VRN
-
o

KJ=T=4
ﬁ?&’“'.lr?’l-)”'TFf(I:IJ]
D) Y4 Tep=1giTe

4101 ,IJ)=F2(L,1J)

"o "0 I=g,N

Lo 29 1J=1,1F

“J=T=1

RZ1"],1J)=B2(T,1J)

KCAYEPCHE DL VECTELP L TEL GUF LES VALFURS PROFRES CE LA MARICE (5
z2-1 A12) SCTENT ARBITRATRES,

c" 21 I=1,M1
LEYPRA(T)==RLLT,J)

C*'1. CALVFL(N1,LAMEDA,BFTA,N,A22,IN,S,F,H, ALFFA,L,A1,A12,KCC,EPST)
YIYTE(108,109)
FAEPAT (15X, "VECTEUR L *)
gn 22 I=t,N1
WRI1TE(108,110) BETA(I)
FORMAT (15X, (FS,5,1¥%),/)
CONTIMNUF

0C 45 I=1,N1
VECTL(I,L)=FFTA(I)

CONSTTURTICH PES MATRICES F,GFT H CU SYSTEME CRSERVATEUR.CES MATRI
CFS SCNT STACKEES RESPECTIVEMENT DANS F GLET K2,

CALI. PRCMAT(N1,L ,MN1,VECTL,R212,F)

RO 3T =N

o 27T TJ=14K1

F(1,Id)=222(1,10)=F(1,1J)

CALL PROMAT(NL,M1,L,F,VECTL,H3)

Ng IR T=1ht

(1, =FT (T, L) 421 (T,L)=A0 (L,LYAVECTL (T,L)

cALL PRCOMAT(NT,L,IF,VECTL,E1,G1)

oo 29 I=1,N841

o 39 1J=1,IP | 5
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G1LL, RIY=P20T, 1) =6 10T, 13)
RESCLUTIC RF L°EALATION T *ETAT DU SYSTEMF

T0=0,

ra 16 1=1,h1
21(1,L)=¢0.¢
CONTINUE

Ch 209 I1=1,V
VLT, L)=0

Lo 300 I=1,K
Ed (I L )s0
¥1(1,L)=90,
XU (I,L)=C ¢
CORTIMULE

ECHARTILLENARE DE L°ENTREE U

201 KM=1,M1

T1+41

TES(K!"=1)4T
IF(TK.LE . 2,) €6 TO 306
Lrirl.:':'IEo
Lert,b)==t¢(1,L)
L{12,L)=¢,

G TC 208

L{L,L)==UxTF
LOI1, 0 )==1(T,L)

Bl L2ipl)=g.

CALL PROMAT (TR ,M,L,PK,X1,L1)
Lo *p4 1=1,1P

LI, L)=U(T,L)+L1(T,L)

CALL ﬁCLZFth;L;”}Tp,ﬂ;B,FI,G,HT,U,Y,Xj,X,ﬁTl,ﬁTE,RN,STC,TFTA'T'TQ

tEPS2,0)

CALL PROMAT(M,N,L,C,X,Y)
TEST(1,1)=0.0

TEST(2,1)=1,.0

TEST(2,1)=20.0

TEST(4,1)=¢.0

B0 310 Isy,F

CER(I,L)=0.C

cc 210 Id=1,VM

IF(T.ER.TJ) GO TO 211

ER1 (I, Id)=¢,0

GO TC 21¢

ER1(I,T1J)=1,0

CONTIMLFE

CALL SIMLL(Y,YM,ER1,ER2,CFk,TEST,L,M)
o0 322 1I=1,!

Y(I,L)=YMC(I,L)

FRINT 322

FORPAT(R2Y, *SOCRTIFS MESURFES®)
G 305 ESi )

ERINT 202, YM{ETL) )
FORVAT(R2Y,T16,10)

RCCI'ETCHEE CF LA SOLUTION 7 PE L°EQUATION DF L *CBSERVATELUR



YOO O aoO0Oo

CY )y ) 6}

oo W o B 70 il o

124

f ¢

o

-77-

CALL ﬁfL?rD(h1.L.P.TP,F,GI:H3,BEpAEl,“.Y,ZI,Z,522u5,IKrSIGF?EpSIGP
%2 Uy T T 0, EESZ 1) g

CALCUL PE L°FSTTIMATEUR W1 LCE LA PARTIE NOM MESLRAPLE DE L ETAT DU
SYSTE!E PANS LA NOULVELLF [ASE

Lo 4y

1 PL
'I‘-I(Ill-}

=1

:Z(I,L)*UECT!.(TJ'L)*Y(J"L)

CALCUl 0FE L°ETAT ESTIME CAME LA NOLVELLE RASE, LE RESULTAT EST STC
CKF TANS ¥P,

e U e 6
Co 1@ T=2ut
11=1=1
XP(1,L)=hT(11,0)

CALCLL DE L°STAT DL SYSTENME ESTIMNF PAR CHAGUF CRSERVATEUR LLE RESL
LTaT £ST STCCKE DANS XM,

CALL PROMAT(N,N,L,RM1,XR,XV)

CALCUl PE LA SCPTIE ESTIMEE PAR CHADLF OBSERVATEULFR.LE RESULTAT EST
STNFLKF NALS YO,

CALL PRONMAT(M,N,L,C,pXM,YC)

FR1IMT 224

FORIUAT(=QYX, "SORTIES ESTINMFES®)

DC 242 1=1,F

FOINT 44,YC(1,L)

CONTIMLE

FORMAT ((S0¥,N1€6,10),/)
S[HTL[1.l]zﬂ.E*tE*FABS(YP{3,1)*YN{ﬂ,1)*(*”(2-1)-YC(ErIJ)]
SFUIL(2,1):g,o3tn,ca*n.e?*tnﬁs(YN63.1}*Y"(ﬂ.1)*YN(1.11)
sruIL(3.1)=c.2ut2*thﬁstYhtl,i)*YN(ﬂ.1)*(V“(2r1)-75{2r1}11
ErU!L(u,1)=0.3a«2*rhnstvw(1,1)*V~c3,1)*(*“(2.1J-YC(2.1)))
CALL LARICCI, ! M, YC,YM, TEST,SFUIL)

Tro=1,

CONTIMUE

CONTINUF

ERD
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