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ANNEXE A1l

DISQUE COMPORTANT UNE FISSURE CENTRALE
METHODE DE SUPERPOSITION
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ANNEXE A2

DISQUE COMPORTANT DEUX FISSURES SYMETRIQUES

METHODE DE SUPERPOSITION




COLE UNIVERSITAIRE. D’ INGENIEURS DE LILLE . *¥=uxs — =

.TCALL QSF(H,Y,Z ‘NDIMY: =

iTANUM(N,L) zZ(11)

;X(I) PI+UP“1

.H*(P” -P1- UPcl UPSQ”IO”—

CDRT(B?Q Blﬁ)
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ANNEXE A3

DISQUE COMPORTANT TROIS FISSURES SYMETRIQUES
METHODE DE SUPERPOSITION
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COMMODN TkTh(101)~PFRD’}01) CTET}iOl)vh‘illel)9CP(11711)1CX(11}
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ANNEXE A4

DISQUE COMPORTANT UNE FISSURE CENTRALE
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003 pC 700 1I=L, NS z = E—

T I T=IT4RS YN #T

R(IY MG)=0,D0
BLIT, MDY= J.DO

=R (11, k6) 2R, 00 T

) 700 B(I11l,¥D)=",00

IR (HS e, M6YR0,00 7

T oelnsSdeq, MD) 0.01
600 CONTINUE =57

550 CONTINUE

TLTTWR 1 T € ( 1 "1 P | 4 )< L { B 1. J) Js1, [ TS‘ I 1 s 1‘ TJ ) T T e T T

460 FORfATl/// 10(’Y E‘Q A))ﬁww

e —— e
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:__t************&****t***************,-
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=2
=CT

::___é_;;« R

.f‘:-fﬂ— T DO 7 s 0 I 1 [ W T s T : T TR ST e T i TR i e T e e ":-'-<;l”.'.‘:‘i1__
750 REX(I¥=0.08" "~

TLUREX(NE#2)=-P/2.00

CALL DGELG(REX
TUIFCTERINE.R)GO. =
SR ITECTNP, 400 o

o &0 FCQJAT(// ?DXo'C FFI"IEWTS'EE"LﬁMSERIE“ZCTﬂ‘REGICN;Zt]//T;Egyfjgﬁ
H('?-IU‘TI' T
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2 NTS,1,EPS, TERY
YO 1000 CE

THRTITE(IMD, Aﬂ)'“‘f*""*“v~~ SRR EEE
L) FOPMATfllozﬁx.'rCEFFICIENTS DE LA SERIE W nctch 3‘.11)*
SE L NPAERETANP 4T T ~ EE T e 3
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Kﬂ”*OSQRT(FL/ﬁT)/RE
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INPLICIT DOUBLE PRECISIONCA-H,0-2)
COMMON DN(120),DT(100),AC100),x(1002,2¢102),0CNC100).DCLC100),

1 PNC1N0) . PTCI00) xnocﬁnos,snc1oo> alc1cn>.e'2oo 2ro>.a<zoua;
2§ YECI01)Y -

comMMON/ST1/FSH (a).FDs'S) _ , S
COMMON/S2/TXIN , THZT THAN e TRAT TZIN,TZ2T, OXN,,DXT e D2ZN, 02T 77
e SOMMON/SIIPRLFI'OD M INE

_ DATA IMP,LC/108.105/

¢
60 READ (L».% :ND-oé)hUMSSoNUFBC-NJMS”R,NUVOS,NINF-NSYM R
__Nupal=n
FAC=1.D0 ]
1IF (NUMBCR.EW,0)GO TO )u

DO 8§35 1= 1.NUH3CQ L
___RFEAD 4, NI, RAY,TETAD, TtTAF KODE

TCIA“‘TLI&ErTrTAD)/NUH

IFCTETA,LT.0.00)FAr==1,D0
SW=RAYWDSART(2-2«0CO0S(TETA))
DO_S3 _N=1,NuUM

o NUMBDENUM3DST

TETAM= TcTﬂ9+(?*”-1)*TETA/2 DO
TED=(N=1)xTETA
TEF=N*TETA

__ X{NUMBDI=pAY#*DCOS(TETAM)

2{NUMICIERAY*DSINCTETANM)
A(HUNMBDI=SW/2 R
_DCL(NIMBDYI=FACDCO0S(TETANM)

'N(wuvqa\ FA’*nS!H(TrTﬁM)

S/tz D“*DSIH((TtF-'FD)/?.DO‘))
aT(MUVqD)“ 10N+ ((nCOS(TED)~ uCCS(TEF))*Dros((.ED+TtF)l2 DQ))

. S/€2.DNSIN{CTEF-TED)/2,.00)0))

55 KOD(LLUMEDISKODE
56 IF(NUM3IT, LZ,00G60 TO &1
PRINT 41,nmyniac

DO S7 1=1,nuyMs(e o - ST I

READ 2,HJUM,RAY,TETAD,TETA F.KOD:,TN.TT
TETAR(TETAF~TETAD) 7tlUM _—
IFCTETALLT.D, 30)FA:153,DG

SUERAY«DSRRT(2~2%DL0SLTETA))

DO 57 M=1,uyM
Nuvwb-huaqa+1 ) ; :
TETA%~TFTA5+(’*N'1)*TFTﬂ/Z

XHUMBDI=RAYADCOS{TETAM)

2iNyMar)s=naAY DS TRETETAM)
A{nUNMBD)=SW/2 o

DOLCNUNADISFAC*DCOS(TETAM)
DERC(NUMBDISFASADSINCTETAM)

RY(MUMRDYISTH >
BT (nlt3n)=TT
KN {RUMADY=KUDE
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57
61

65

CONTINUE -
READ &,PR, MUD.CDIS T e S R T e

___READ S5,AXX.AcZ,AXZ, BXX,BZZ, BXZ
PRINT 10.ruwas i T

PRINT 11-1\1\‘03
IF (NIMFI?D.65.70
PRINT 413

6b
.70
75
- an

85

. u‘ *011ﬁ

T 90

sTND ‘ .
PRINT 14 T T
6010 (29, BS.97,05 53 NSYM

pnme 15
’ I\T 16 T A R AN (Il IS

5670 75 R e 5 T T T T T T v _1

PqI”T 17,C01S

95

IR

405

6eT0100 T | _ — — A
PRINT 18,C01S ol
1FCniNhE) 140,105, 110 '

PRINT 19

110

PRINT 22,PR
_____PRINT 21,E400

PRINT 24,A72.,822

sTOP
CONTINUE

PRINT 23, A¥X,BXX

2R214T _25,A%2,83%X2

Y Y

ENPLACEWMENT, DINENSION ET ORIENTATION DES DISCONTINUITES CE DEPLAVEMENT
DU COMTOUR . o e e P

PRINT 39 : -

PRINT 40

DO 115n=1,%UtBs [ O S
pfAD L1,‘JU‘¢XB ZBIAE ZE ‘\OD;'TNJTT

o XD=(AE=X3)/NUM R R .

2D=(2F~28)/NuM :
SV“DSQOT(XD**2+ZD**27
D0 115 NI=1,NUM

AU?BD‘uUﬂ§D+1

ZHUMBDISZe+ (2N =122 0/2 T e
DOLCMNUNMRDY=ZE/SW

DERCAUYSD)==2D/SW

RN (NUMBDI=TN

ACNUNMBDY=RSW/?Z

RT(NUMRDI=TT

_KODANUMAD)=KUDE

115
A1

S\H$%D)

CONTINUE
PRINT 42,CT.KODCI) XC1Y,2C1),ACT), DCNCT),DCLCT),BNCTD, BT(I).I 14
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INCLURE LES COMPOSANTES DE TRACTION AU TRAVERS DES BCRNES DE DISVONTINYIT
DE DtPLACE“EnT FT IHITIALISER |FSAVALEURS DES DISCONTINUITES

i o |

D" («\)"0. )
P X=BXAeAAXxZz(N)
?ZZ=EZZ+AZ7*4(N)
=ZBXZ+AXZ*2(N) h ; e N B S
m°“(“)~0CL( YExD«PXY+DC E(})**Z*p;zfgjocn(gl:oCL(m)*pxz
120 PTUNIED NN A DCL (NI PN =DZZI+eDCN(NYI*##2=Dr L (NY*#2)+«PXZ
00150 1=1,%Ur8BD L . e
KOLe=Kon (1) e e it sl e
60 TO (125,137.135,140), KDDE
_ 125 gnCI)=py(1d=88(T1).
BTC(I)=pPT(I3=8T(1) . N . L
: GO TO 50 . o e e e e
_ 139 8r(1)=~8n{T1) ‘ :
e BTLY)==3T7(1)
G0 TO 180
X5 eN(I)EPNCIX-BN(Y)
PT(1)=~8T(T)
60 19 151
140 BH(1)==3NL1)
BT(Y)=pT(1)=-BT(])
1590 C““ledr

[
c CALCUL DES CUcFFI'IEVTS D'INFLUENCE
¢ SN e L

Do 200 J 4 NUMBD
DCLJEDCL (J)
S DCNJg=DbenCIY e e e e e v e
ZI=2C0Y e e e
A=A (J) . -
po 200 I=1,NUMBD R T L o L
CALL INITIA
XKDISEXLIY=x ()
7I=z2(1)
eabl COEFFCALIS,ZY,AH,ZJ,DCL),DCNJ,1)
_ ¢o 10 (470,155 160 *65) NSYM’
155 ¥DIs=X(1)+¥(J4) Sl e e
cALY COEFF(AGIQ. I.Au ZJ,-OCLI.DCNJ, 1
6070 179 4
160 2018520015 =¢d »
CrLL COEFFIXDYIS,ZT,AH,2D18,0CLY,~DCNJ,~-1)
_____ G0 TO0 17¢
165 2p1s=2%CpIS-24 -
trLL CORFF (X NI, 2T AHL,ZDIS,DCLY,~DCNS =1
XDIS=X(Y1Y+X (J)
CALL CCEFF (XDIS,ZI,sAM,ZJ,=0CLY,LCKJ,=1)




170

CALL co:;r (xo:s zz Ah.LDIS.'DCLJ.-JCnJe1) -
CONTINUE ‘ : , R o
XOLE=KOD(T)

JNZI+NUMBD

175

JDb=Jg+NUMBD

.60 TC (175.120,185,192),KODE

B(1,JDYZDENCT) *DCI(I)*(TYYM'TZZN)+(D~N(I)**2 DCL(I)**?)*1XZN

BI,d)=DCNCId+0CH (I)#(TXXT~T22ZT)+(DCN(T)442=-DCLCT)2%2)*TXLT

BUIN,IISDOL I w20 TXXTHDOCNCI) ww 2nTZ2T+2wlCNCI)*DCLCYT)TX2T
BUINSJDIZDOLCIYw e 2 TXXN+DONCI) # %24 T2ZZN+2*¥DONCII*DCLCID*TXIN
GC_T7C 200

130

6(I,JdDI=0CNCI)*#DXN=CCLCII*D2ZN
BOI, J)=DPrNCIY#OXT=DL(1)=02T
BUINJY=DCLCI)»OXT+0eN{(I)*D2T
BCIN,IDI=DeLCIdw XN D N(T)*D2ZN

60_TC 200

135S

8(1,dp)= DFN(I)*DXN pCLCIY*DZN
BCI,JYSDCNCIYwDXT=0CL(I)*D2T ' 2
B(JN, )= D'L(I)**Z*TXXT+D"N(I)t*Z*TZZT*2*DCN(I)*a;L(l)*TXcT

B(JN,JIN)= D’L(I)**Z*TaXN*DCF(I)**(*T?ZN+2*DF&(I)*DCL(1)*oXZh

190

60 YO 200 v
BCI,JpY=DCNLI)«DCLCI)*# (TXAN=TZZNY+(DCNCIIwn2=DCL(I)*%x2)%xTXIN
BCY,J)SDCNCIdwDC (TY e (TXXT=T72ZT)+(DCHN(T)aw?2~ DCL(I)**P)*1XZT

200

B GIN, IS0 LCIIADXT+D NI %D2T
BCIN,JDI=DELCI)wDXN+DENCI)*DZN

ConyY INUF

RESOLUTION 0ES EGCUATICNS

EPS=1,0-20

DO 400 I=1,NLMBD

400

R(IY==BT(1) N .
RCI+NUMBDY=~BN(]) S e e el Y
CAaLL DARRAY(? M1LM1c200¢200 B,p) . -

IF(IER] NE r~)(:0 TO 389
00 401 1=1,NUMED
pT{1)=R(1)

401

DNCII=R(I+MUNMED)

INCLURE LES GEPLACEMENTS SUR LES COTES POSITIF ET NEGATIF DES DISCUNTAN

e NieBbe N e Mo

(ET LES CO“PCSANTES DE TRACTION) ET EGCRIRE LES RESULTATS

PRINT 51
WF(13=0,00

DO_6C0_1=1,NUKBD - _ ]

21=2(1)
Sitx2=n,
SICXA=N,
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SIGZe=D,
UXpPcS=0.
UZPOS=n,

. _UXNEG=DO,

L;ZNEG=0. . n v R e
O 570 J=1,NUMBD .. o0

o CALL_INITIA |
R YW Y IR T I

peNI=DEN(d)
zJ=20J)

e BH=ALCJ)Y
. XDISEX(I)=X(J)

CCALL CoeFF (xDIS,Z1,AH,2J, DCLJ DCNJ, 1)“

1F (I=9) 420.470.480 e ‘,.uﬁﬁf:,'ft;fﬁ,ﬂﬁflilﬁQif:;Qnjf@

_L70 _con=DCNyY

e __GOCL=LCL

GO TC 490

480 CON=C, e T L L RN

cet=0C,

L7 CCbTIhUE__

66 TO (560,500,510,527),KSYN |
500 YDIS=X(1)¢%(J) o
CALL CoeFF (OOC1S,21, Ah ZJO-DCLuODCNJ, 1)

60 TG0 560 o

590 201S=2+CDIS=zd
CALL COEFF (xDIS,Z1,AK,2DIS,0CLY,=DCNY,~1)
60 TC 580,

CCALL Coer:rxrxs 21,AH,2D15S, DCLJ.'DCh.. 1)
XDISEX(IY+y(J) )
CrLL CCEFFIXLIS, 21 AhK, ZJ.'DCLJJDCNJ,—1)

CALL COEFF(XUIS, 21 AK, 2018, =DCLY =0CKI, 1)

Y60 SIGAXTSIGNXATXXT#DT(J)«TXXN*DNCY)
SIGZ2=SIGZ7+TZZT+DTCII+TZZN*ONC Y)Y . e T
_SIGYERSIGAZ4TXZT*DTCUI+TYZN*DNCY) -

___UYPOS=UXPCS+LYT*ETLJ)+DXN*DNCI)Y

UZPOS=UZPCS+DIT+OT(JI+DZN*ONCY)Y V
UXKEGEUXNEG+(DXT=CANY#DTCU) +#(OXN=COLY*DNCJ)
U?hEC~HZhFf+(DZT+COL)+CT(J) (C7h-rcm)*DA(J)
570 COAYINUE e -
. UNMNEGEDCL(T)» XNEG+DCN(I>*UZNEG T U
UNPOS=DCLCI)*UXFOS+DCNCIYRUZPOS . - o o

UTRECZDCN(TIAUXNEC=DCIL (I)*UZNES

LUIPCSZpEN(T) *UXPCS-DCL (T)*UZPOS

TR SRR (IS4 (A CIYR(UNPOSHRN(Y)FUTROS*BT(I)) )~
SNSPACT)4DCLUT  w*2«STIAXR+DCNCIY##2%ST622+2+0CL I *DCNCII*SIGXZ
ST=PICI)+40CLCI}¢DCN(TY+(STOXX=C1G622)+(DCNCTY**2=DLL(I)*%2)*ET XL

PRINT 52,7,0hCY), UNPOS UNKNEG,CTCIY,UTPOS,UTNEG, UXPOS,UZPOS (UXKNEDY
SUZNEG,SN,ST _
6CC CCNTINLE ' \
PRINT sQ,Wri{nUrpD+)
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VEUT FAIRF_UN cALCUL

INTRODUCTION CEs CONTRAINTES Oy DES DEPLPCCMEhTS AUX ENDRCITS OU L'UN

TF (RUNOS) §00,900,700 )
700 pPRINT 53 S -
rurps0

DC 35C N=1,NLMCS

RCAD 4Z,NUM,3R,208,XE,7E
o= hE-XB3/NUM .
o 2b=(1EezBY/NUNM

DD 85n wmim4,MUM

NUMPENUNE 1 N
: XCLexB+ (2% I=12+X0D/2
201 zdB4+ (240 I~13w2D /2

SIGYXAERXX#2XA*Z0OL

SIGEL=R22+LZLx70L
SIGXE=BRZ+AXL*Z0OL

ues=

0O 830 J=1,NUMBD
CALL _INITIA

POLIZDCLCYS

peERI=DONCD
24=2(3)
e AR=ALY)

e XDISEXCL=K LMD

CrtL CCOEFFIXLIS,.Z0LsAR,ZJ0CLY, DCLJ 1)
GOTO (E25,F00,840,820),N8YM o
600 YLIs=XoL+X ()

CrLl COEFFLXLIS, Z0L, AH,20,=DCLy, LCHY,=1)

GO 70 f£25
81C Z201s8=2+4CDIC~E

PELL CCEFF(XLYS,Z0L AN, 201,000, =DCNS,=1)

60 _T0 _R28

820 Zrig=2+CDrs5~2J

cALL CCEFF(XDIS, ZCL:AH 20IS,DCLY,=DCNJ,=1)

e YDISEXNOLEY.(J)

CellL COEFFCXLIS L?CL.APL7JL-LCLJ LENJ, =12

CrLL COEFFERDIS,Z01 ,AR,ZD1S .*DrLJ.-DCkJ 1)

875 SIGYX=cIGyY+TXYT#DTCJY+TXNN*DNCS)
QI 7E=0 G T 27272 DT (Y +T720 %D )

SICYZ=SIGXZ+TXZT v DY (A 4Ty 2 xDNC I
Ui Y el R TeDTCIY S DUR*DNCJ)
UZ=UZ+0ZT*DT (I «DZrxDp (4D

c

B2C CCNTIKNUE

PEFINMT S4 +HUNP,XOL,ZCL,SIGXX,SI1GZ2,S316X2Z,UX%,uZ

850 CONTINUE
¢




» GO TO &0 e e i e S L

1 FORMAT(14, ‘NUMBRE DE rzsrcnrs DE_CONTOUR CALCULES 3 ',144/7)
2 FORMATC(IL,FB.4, 2F10. 14.2F10 1)

3 FORMAT(6I4)

L FCAMAT(FA,.2,E11.4,F8,2)

S FORMAT (er..()
. é F(‘F‘P'A"’(IL,¥8 LIZF’ID. II{') : ‘

10 FCPMAT (/'rOlinPe GF SFGHENTS DE DROITES (COKTENANT AU MOINS UNE -
AP ISCONTINUYITEY UTILISES PCUR CFTERMINER LES COMTCURS=‘14)
11 FGRMAT (/'LOMBRFE DF SFGMEMATS DF DROITES UTILISES FCUR CETERMINER
| YLES AUTRES ERCPQITS OU L ON VENT OETENIR DFS RESULTATS='14)

12 FOPMAT (/*LOMBRE MpaXIMUM D ITERATIONS POUR RESOURRE LES EGUATIGN®

='14)

13 FCRBAT (/' PILIEU SEMI-INFINI,')

%6 FORPFAT (/'CCLUTICM EM MILIEU INFINI,') o
.15 FCPNAT (/'rUCUNE CONLITION OE SYMETRIE N EST INMPCSEE,’Y . S
6 FCRMAT (/'¥0,00 GST. ANE DE_SYMETRIE,')

A7 FGPNhT (/' 7='FEL2" EST AXE DE_SsYMETRIE,')

48 FCRMAT (/'y=0.00 ET Z='F&.2' SoNT AXLS DE SYECTRIE. 7
19 FCRMATY (//7/7°LA DRAITE Z=CONST NE PEUT ETRE UN AXE DE SYNETRIE DAMN
1S __UN_FYLIFU SFHI~thFINY, ')
20 FCEMAT (/'COEFFICIENT DE PCISSON OU_MILIEU ='F6,2)

217 FCFMAT (/'wOUULE © ELASTICITE pU MILYIEY ='L11,4)

22 FCRUWAT (/' FACTEUR OE RELAXATION ='F&.20 S .
P2 FCREAT _(/'COLEOCANTE ¥X DU _CHEwP DF CONTRAINTES='F8,2' Z+'F8,2)
26 FCRNAT (/'COMPCSANTE 27 DU CHAWP DE CONTRAILTES ='F8,2° 2+'F8,29

25 FCRMAT (/'COLFCSANYE XZ CU CHEAwP DE CCOMTEAYLTES ='F8,2' Z+'F8,2

9 FORMAT (//7/°' . DANS LA LISTE SUIVANRTF,LES ODIFFERENTES VALEURS VE

1korg_scerr’ /! «TRICTION NORMALE FT TANGENTIELLE SONT InbUF

. 27TES C(KepEs4Y*/' ~DEPLACEMENTS MORFAUX ET TAKGENTIELS Ihbu |
3178 (Kepes2)°* /! ~TRACTION NGRMALE ET DEPLACEMENT TANGENT]
CEL INDUITS (KODE=3)'/* . ~TRACTICN TANGENTIELLE ET DEPLALE
S5LENY _NCRMAL INDUITS (KODE=L)'/! LES DEPLACEMENTS INQUITS SONT

. GLPPLOUES SUR LA FACE 0O0SITIVE p UNE CISCONTINUITE') :

b0 FORMAT (/771°  SEGMENT KGDE X~CCCORD Z=CCORD  HALF
SICTH 6IP COS N pIR £0s L N, TRACT, (OU DEPL,) T, TRACT, (qV
SDEPLY' /S

___,GLL.E,C_EI‘L&I_LI Lot ¥ 02.64031642F02.6)
62 FCRMAT (142,19,3K172.4,2F12,642F22, 6)
L2 FORMAT C(14,4F1204) o SR .
LY FOPMAT (///1/1° VOMBRE D* TLFATInhS*'IL/'DIFFER&NLE MAnTMAL& ENTRE
SDEUN IVERATIONS SUCCESCIVES='E40,3//77)
50 RCRMAT (//2/° LE PRCCFSSUS D"ITERATIONS K"ARRIVE PAS A CONVERGER

SPCUR *74' ITERATICNS~DIFFERENCE MAXIMALE EKTRE DEUX ITERATIONS i
ssuccEssIvie =*F10,3///) : :

51 _FQRMAT(/.,'SEL Un{TnTAL) UN(POS) UNCMNEG) UT(TOTAL) ,4A,
TUTReS) UTCNER)Y UX(FCS) Uz (PCs? UXCREG)  U2(NEG) *3X

2'516~N SI1G=T',/7/7)Y
S b RMAT IR F 167 F 1040, FA0 4, FA4 T, F12,6,F9,6,2F11,6,2F10.5,2F8,19




5% FCREAT (/'  FCINT  X-CGORD 2-COCRD SIGXX  §16GZZ -
S8 s16¥%2 UK UZNEY e e
| S4 FCREAT (18,5+12,4,2F12,8)
| SE FORMAT(/ .t M = 'E21,15)
360 WoITL(TMP,281)IER : , ‘
361 FCRMAT(20X,'PRODLEME D' 'INVLRSION;IER=',I4)"
SYOP
i3




SUEROUTINE IKITIA

L IMPLICYT DOUBLE PRECISION(A-H,0=2) R “ B e S P UE R
CO“MON/"Z/’ ZR,TXIT, Ty,h.1XxT 147».TLZT DAh LAT Dzw,bLT

“7,‘p=n : : e , . W ; L
TXIVS . e R e s i
Txxw=01 e L T T e
TAXTIED, '

L FTZN=0,

S TIZTEO,
DAti=0,
XTI,

pzr=0,

L7270,
RETURN

EMD




SUBR OUTIbL CULFF (X'LIA c, DCL.DCN HULT)

IFPLICIT DOURLE PRECISIONCA=H,n-=2) i o i oo el

COMBON/SA/FSECE),FDR(S)

_ COKMON/S2/TXAY (TAET,TAY 0, TRET  TZ2N,TZZ2T, X, DRT, 02N, LT

CCORMON /SB/PR,EMOD,NINF
CONS LlCD/(‘b*DATnh(1 6Y*(1=PR*PR))
ror=1, /(16 DATANCY, )*(1—PR))

X I=DCha¥=0CL>x(Z-C)

ZETAS=CCL*A+DCH*(2=C) L
CALL TERMSBCXT.2ETALALDCL,DCNY 0 oo

SAASbh-CO'*7LTA*(DCL*Y§H(6) ~DCR*FSB(5))

SYiSET=CON® (IS P’a)+¢ETA*(LCU*F§”(6)*DFL*raB(5))) )
. SXXSBE=COLX((DCNN ¥ wDPLA%2)*FSRCL)+2+DCN*DCL*ESB(IY+ZETAY
e S(DCL*FsRINYALCExESR{EDD)

SXYSET *5QP*<=*Dcr**Z*Ffb(?)-‘*DCL*DCL*FSB(4,+2£TA*(QLL*FSa(;)u

SOCLwESR(6)YY)
§TISBH=COR% (LOUCNw¥2=DC L**Z)*FSB(&)+’*DCN*D'L*FJB( Y=ZETA*(DCL*

SESRESIIDCI*FSRE(6))Y

§722s0T= -cnv*lZ*DFM*DCL«FSB(4)+7*Der*’*FQBC3‘+ZFTA*(DC,*F<8t5)—

S [CL*FSRCAYD)

D/'nh-ron*"bCL**?+(D L**? DC:**”)*(*-2*?”\)*Fsu\1)+an*D”L*(J~~'

S sz*fSP(L)+LnTA*’DCL*FQE(L) nCN*FSB(’)))

‘ DASET=COM* (UCNADCL* (3=t *PRI*XFER{ANSIDON**D w(DON**D= DCL**Z)*(1 0%
S PRIIxFSRC2I4TZETA(LCHYFSEBC4 4DCL*FSBE3)))
S seahnfOeRe(DLEDOLw (et wPR)*FSn (1 )+(oc~+*°*ADCN**2-DCL**e)*(1 2x

e S PRI ESEB(2I~ZETAX(DCL FSE (34D CH¥ESD(A)D)

D¢<n1 COMe (oGO L ” 24+ (NPL**2=DCra%2) % (12PN )*FSC(T1)~ DCh*OLL*(j’“*
CPRYSFSBIN)I+ZETAR(DCL*FSE(LI=NCN*FSBI(3)) ). i e T

1F __ANINE) 150,160,150

100 YIP=DOL*X4DCL*(74+0)
ZETAP==DCL=X+DCHx{2+C) .

CALL TERMDBCAIP,ZETAP,A,LCL,DCN)

SXZDBN;COL*(\(1-L*DCL**?)*L+DC|*AI “CY*FUB(S)+DCL*(ZETA+4*DCN*Z)*
S FOR(EY+ R« *((UCLaXI=rYxFDRLTYI+DCL*ZETA*FDR(B)))

SA?u@Tr*CﬁN*(FDR{4\+th*(Z[TA+LrDPN*Z)*FDB(J)+((1*4*DCL**2)*Z“

S (DCL*#XI~C))+FDR(A)+ D42+ (DCL*7ETAXFOB(7)=(DCL*XI=CI*FDR(3)))
 SKYDBMmCOMN (= {DCH¥x2=DCL**2) % FERRCLY$D*DENSDCL*FDBL3)+DCL* (3#ZETAY
s LrDCH*ZIw FDREGYm( (1l *DCL %%y %2+ 2w (DCL*XT~C) ) * FDB(6)+2*Z*

S (UCL *2ETAFLR(TYI=(DCL* 2 Y=C)«FD3(83))

g’/DBTLNCOP*(?*(1+UFL**?\*FQB(1\—7*DCPiUPL*rDb(“)+((1+L*DCL**2)*L~
S %+ (DCL~> "—C‘)*%DR(S‘nDCL*(3*7LTA+A*DCh*¢)*FDR\04'2*2*(kaL*
S YI=Chwpbp (/i +DOCLAZETA*TLR(B2Y)

SL7DBN=CON* 2o DCH*DCLvFDRI3)~ (ncﬂ**v—DrL**z\*FDB(&)+uCL*(ZETA GYLx

§  DCK)#FDHES5)4 ((Aminlll w22 #2=nCLuaX T4 C)«FDREE) =244 (DEL K
s ZETAwFDRLZI=(nClLwXI~C)«FDELRY))
fi0B T~~C(?*l?*bfl**L*:Up(J)—ﬂ*prN*DCL*vDQ(L)-((‘44*UCL**2)*Z*DLL{
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B

“?[sffFDB(7)+DCszETA*;uscP)>)

s A;—C *FbB(b)—DCL*(ZrTA 4*ocr*z)*ron(6)+2~’*<CUCL*X*”C>*li.w

DAOBHR=COM» ((LCLwr241~ 2*PP’*FUB(1)~"CL*DCL*FDB(2)*(( ~4 > PR)*(DCL*

S XI-C)+(=2*PCLw*?)*7)+FCB(2)enC L*((‘—A*DR)*YETR+2*PC!*Z)*
S . FDB(LI+Z+Z%{{DCL«XTC)*FDR(SY+DOL*ZETA*FDE(6)))

EYDRT=E=CONw (~DCNwDROL*EDH( 1)+ (DL *D41= 7*pg\*p0n(2}+DcL¢((3 A*Ph)* T
s ZETA+¢-OCh*J)*f RI3=( (2w *PRY* (DL Y I=Clm (1+2*DCL %Y #Z* '

S FDBULY+D+Z( PCL*’ETP*F[P(S) (DCLAXI=CO)*FLE(OY)) ;
DZOBWECOM» (UCH*DCLAFDECT)+(DCHws 2= 42%DCH%%2) « (1~ Z*PR))*FDB(Z)*_ -
S DCL*((Rmbx PR+ 2T =29 DM+ 2 ELR( I+ ((1=2%DCL w7 ) %7~ (X=LxPR)*

S (OCL+YI=CI *Fne(Ldmza2s(DCL*7ETAFDRL5)=(DEL*XT=CI*FLR6D))

PZDPBT==COM s {(DPL+¥ 24 1= *FP)+FDR(1)~DCN*DCLrFDB(2)=( (14 xbCLax2) et
S (I~4wPRI#(UCL*XI=CIIAFDRIZII=DEL*((I-L*PRIWZETA=2*DCNKZ)*® o 0 . o
S FDB(L)+”*L*((DCLtXI r)*FDE(‘\+DPL*ZETA*FLB(6)))

60 _30_2n0

150 sxzplizo, o T
SYZDBTE0, - 0 il e nTem s e T e
SxXypbr=n

SXEDBT=D.

szzpsk=n,
$220BT=0. ..
pyYepr=p

brusi=e,

f

pheh=0.
LIDBT=0,

200 TYIRETXIH+EX2SEN+SXZUEN

TXZVSTXZT+r ULT«{S5X76RT+SA20DBT)
TERNSTYXRH+SXRSERN+SYXDRE

TYXT:TyXT*NULI‘(SXXQET‘QXZEﬁf’,”wdm.,“hmu.,w,w_mwmmmh e
TLLAL=TZ2N«SZLSRu+Sz20my

. TZZT 1 ??1 """ULT*(SZ?CE1 "S D ) PO . S et "’mvv“. B T e I g
. DXNuDXK+DNSBL4DXDBN . '._w:wqgﬁ;@k;gx;«iaw«fu4#10w‘“‘“

DYT=CXT+MULT(nYSPY+LXDBTY : o WNf;TTW"”’?; H
DIU=DZNFLISBL+DNZDRN R T e e e e

bzT= U’T+M“lT*(L’55T*L DBT),_.MNﬂ, 41“; -J;%;h ,.],u,.~~l~ .m

PETDRN

i:r;f_‘
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CIMPLICIT DCURLE PRFCISTONCA~K,n=2)

"SURRGUTINE TERISBCXI,ZETA,A,DCL,GCN)

COrMON /S /FSRPLAY, FURCE)

1F (ZETA) 2C.5,20
8 ACG=USORTOCXI+AY«»2/ (XI~A)*%2)
1f (SARS(YId=A) 14N,10.45

10 FSB(I)=4*LOL*DATANCY . NY+«ECN*DLOG(ARG)

FER(2I=4GwDCNACATAN(I . A)~DCL*DLAG(ARG)

E 60 TO 20 . o
A5 ree(1)=pCh*DLCCLARG)

e FSE(2)=~CCL*PLCG(ARG)

6C TO 3n : .
20 FSBCIY=F1CAT ,2ETAA,OCLLCR)
FOeR(2I)=F2(¥T ,2FTA,A,0CL,DCM)

30 FSR(3I=FI(YYLZETALALLCL,DCR)

FSECLI=FL (NI 2FTA A, 0L, 00N

FSR(SY=FS(YI.ZETA,ALDEL,LOND R

_ ,_.._.,E.Sf‘_(é)iﬁ‘ (¥ 1,20 7A,0A,LCL LQC_'_' p) )

¢ L : .
PETURN
EMD
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TSUCROUTINLE TULRFDGC(XIP,ZET/AP, A DCL,GER)

IMFLICIT GOUELE PRECISICAN(A=H,0m2) - .. . 7 0

_ CCMMON/ST/FSECE)  FDE(R)

1F (iETAP) §C, 40,50 -
40 ARG=LUSORT(IXIP+A)#w2/(XIF=A)¥*2)
FER(1)=DCr+ DLOGCAFRG)

____FUE(2)=F2(¥IP,ZETAP,A,~DCL,DCH)

FLE(2I=sDCL*DLCCLARG)

T t0 TC 60 ,
SO pCB(1)=ft{XIP, ZETAPJA,~UCL,DCNDY

€0 FLE(3)=fFR(YIP,ZETAP,A,~DCL,DENY

___FORCLI=r6 (V1P OFTAP,A,=DC(L,0CNY

FLBR(SY=FS{YIP,Z2ETAP,A,=DCL,DCNY

FOLC(7I=FT7(YIF, ZETIP 2, ~DCL,DCHY

FOR(E 2 FR(YLIP,ZETAP, A, =DCL,DCN)Y

RETURK

END
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FUNCTICN F1¢Xx,2.A,DCL,0DCHK) B
IMPLICIT COUBLE FRECISICACA=F,0~Z) A A
FA2DCL+ (DATALCUN4LY/ZY »rmn((y—-A\/Z))+rcru(DLCGux-fAJ“z*-uz)-

SCLOCC(x=~RA2w*2+2%2))/2 L . I I ]
RETURN
END
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TFUKCTIICN F2CheZ,AeDCL,LCR)

IMFLICIT CCUBLE PPECISICN(A=H,0~2)

R

e ket e R o

F9=DC“*(DATAh((X*A)/Z‘—DATAN((Y A)/z))—DCLwchos(cA+A>**2+z~z>-"'"

 SpLCGC X ~AS e 2428233/ 2

RETURN
END
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FUNCTION F3C(r,z,Ae0CL,DCN)
CIMBLICIT CCUBLE PRECISIONCA=H,0-Z)

FXe((Drkxe2= ffl**Zs*z_p*cCh*oc|*(x+A))/((V+A,**?+z+z)-““

((c"f**’-UCL**?)*Z CHDEN*LCL* (Y mAdY/((X=A)w*242%2)
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FUNCTICN Fieln,Z2.2+DCL0CNDY
INPLICIT CCURLE PRECISIONCA-H,0=-2) SRR ’ SR
Fixm(2uplraplL*2 +(PCN**"-DCL**?‘*(AQh))/((/+A)**2+&*L>*

S(?*DCN*DCL*Z*(th**? DEL*#2) % Cy=p) )/ €LY ~A)**2+Z*’)

ENU e T e A '

0




FUNCTICN F‘(n.Z A.sDCL, DCK)

I¥ELICIT DCUELE PRECISICACA=~H,G=Z) L e e T
FE—(EN'*(DP' i*”-'{*pCL**Z)*((X+A)t*Z-;.*Z)-O-Z*LCL*(S*DCf\**Z DCL**Z)*

SUXHAI*ZYI/ (IR ALY 5% 24727 bk Dem

S(CCL*(DCN**?-’*DCL**c)*((A-A)**Z Z*Z‘+¢*DCI*(3*0Ch**c'CCL**2)*
YOI VAN ANASO LI PR Y RN AR YY) e S
RETURN

ERD
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FUNCTICN FECXx,2,A,CCL,CCM)
IMPLICYIT DCURLE PRECISIONM(A=H,0=-2)

Fés (c-DCk*'DCF**?-1*rCL**2)*(x+n)tc-£CL*(3*DCN**2 DCL**2>*‘”"““
S (¥ 4P anpm7 k) fCCY A s uo47 %2  anpm |

S(?*DCL*(CCr**2~’*DrL** e (Y-Al ez~ DCL*(3*0Cr**2 DCL**c)*, | y
SC Y=FP)wazm=z®2))/(({¥~ A)**¢+Z*Z)t*2 R il
RFTURN

END




CFUKCTION F7Cx,Z,A,0CL,DCH)
IMPLICTT DOUGLE FRECISION(A=H,C=2) - LR ’
F7u(E*DCHaDCL+(DENw»? -LCLth)*(y+A)*((X+A)wrc-ifi*Z)*Z*(Dck**L~

S Ex COCNwD L) w24l Olowd ) Zu(Zo7aTn(N+A)en22)/ ({X+h)*rul+2 *Z)ax3"

S (E*DCA*CCL*(DCR*w 2ROl s 2) s (YmRh) W ((X=A)* k3o ya7)ex (DOK*RLm
S b*(DCN*DCLI**240CL* ) o 70 (Zw=3n(NmAdsw2) )/ ((N=piw*24TwZ)j**3
RETURN

END
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5
S
S

FUNCTICN FECAh,Z,AsDCL,DCN) T
IMFLICIT DCUBLE PRECISIONCA~H,0=Z) S T T
FE=(2*(DUNs %L~ 6*(DCN*DCL>**2+DrLﬁtL)*(X+A)*((/+A)**2 3*4*&) 8*D»"*

_DCL*(DCh s #2=blL*w2) wZ* (T 023 a(X4AI#%2) )/ ( (PRI #wZ4in7) %4 3m

(2% (DCH* v l=br LUON*DOL I n* 2400+l * (Xmp)* ((X~A)» > 23w a7 )=BwUCHY
DCL*(DORaw 2L w2) wZ (24 2-2a(XmRA)¥¥2) )/ C(EmAY x4l n ) %3
ELTURN

END




SOUS - PROGRAMMES DE RESOLUTIONS DES

SYSTEMES D'EQUATIONS LINEAIRES

58
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SUERCUTIKE LM‘RM(?CDE I.wL, L)
peuslE PRECISTICN .0 - SRR
__u_ﬁnWrrLSILL*siu&aﬁz) Dj(ﬁﬁﬂﬂ)
[ NY=h=I_
_ 1F(repE=9310L,100,120 e e
100 1i=1%J+1 - e e R i .

I 1 50— T . §

___——--———--U-f!~»_1-j fl - k’ ;!-q4
prEabe-h]
e 190 L=%,1

o AMARL=4.
119C pinrvi=c(1d)
¢ TC 140

20 restuln

I Y 5 ol 1 o
e 120 K=1,4
pn 15 L=,

DU WES TS

I W -3 R X B
125 st1sr=nlnt) , R
470 Nt =hbanI o e e

440 PETURN

E+-p
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-

: SL’*RCLTdsE' CLELG(R Aol. +EPS,IEF)

CeUaLE FRECISION FlA,rIV.TR,TO) ,PIVI

DINMERSICH r(L?no[\.n( 0y
e IELRI2R,22,4 s

1 IER=0 e e e ;uuwww.h,hdw;&, %ﬁv“KW_qw,w.uw.w“

PIV=0.,00 © el e
pEsKAM

SR \L W~ ' 1 AN

e 2 L=1,tM P S T e o
TR=OABRCALLI) - S e e
e JRLTESRIND L 242

2. PYIVv=TH

1=
3 ¢cerTINUE
e TCLELF S 2RIV

LeT=1

D[\ 17 K"A a"

1F(pIVy22 07“"(‘
4 ITQIERYIT 5.7

e S YR P IV TR E0 6,2
6 YEFzK=1
7 PYVI=T1.00/2 (1)

ROV B .2 3 W & W
ISR &5 (L% '3 L% 2

Jrg+i=-K
e & L=k, L'y
LL=L4]

e TERpIVI*RCLL)

ROLLI=R(L)
€ R{L)=TH :
,ﬁWﬂ“w-,xr(x-b)Q.*E.Jiw

e @ LT DELS T MaK

IFCJ2172.,42,1¢0

10 1r2g*M : -
SUNS—— Y W SR Y Lsrn
S T VA

Li=L+T1 : o

' ROLYSACLL)
——3 A lLLi=TE

——12..5¢—43- L«-sL-»sm.u:,.u,
LLsp+l
TEepIVI*A(LL) -

—ALLY=ACLD

13 ALL3ETS
AlLSTI=
prv=0,00

e L S TE LS T 4D

Jng
DC 46 IT=LSTJLENLD
OIVIS=ACIT)

e $E T2 1 T S —
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Jry+l
S pe 15 L~IST FF.M
_._._,_.,._LL’l -

AULY=ACLI+PIVI*A(LL)

TE"LFDS(I(Lz)
IF(18-pIV)I15,15,14
|14 pIVETR

sl

45 ¢CrTINUE
,,,,, DO 16 L:K.f;”.y
IR W R .

| 16 ROLLI=SRCLLI+PIVI*PR (L)

A7 LSTELSTHy
“8 T1F(F=1)23,22.49
1S YSTshMNal

LETERSM

pe 21 1=2,0
: 17=LST=-7
 JETIFLET-LST

e LEISTeM —

Lea(l)+, 000
e 2% J=y1.hbGN

o TERROA)
Lisd

pe 20 K=1IS T.Pl.%
LLsL L+t
e 20 - T4z 18-A(k,*}tLl

e S B

ReEyI=FR(K)
21 rk3=Th
22 REILRHE

e 23 TERE=S

RETURN
ELD




