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1 C PNnGPAMMF PRINCIPAL ~[ L•lPS!LON ALGORITHME 
2 C UTILISANT LA PROPNTETE D'INVARIANCE HUMOGHAPHIQUE 
3 c 
4 
'5 
6 
7 
A 

niMENSION T(30,30),T1(30,30),T2(30,30),T3(30,30),T4(30,30) 
niMlNSIO'I F(30) 
nOUBL( PRECISION T,Tt,T2,T3,T4,0H,nV,Z1,Y,F 

RFAL !NF,SO 
LOGICAL SING,LOSV,SIHGTG 

c ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
C**LfCTUtJRF nES OONtjEt:S ET lNITIALISATIO'I** 

9 c 
1~ 

11 
1? 
13 
14 
15 
11> c 
17 
111 
lQ 
2() 
21 
ê2 
~3 
211 
25 
26 
27 
2~ 
2'l 
3~ 

31 
32 
33 
3ll 
3'5 
36 
37 
311 
3Q 
qn 

41 
42 
43 
411 
qo; 

r****************•************************************************* 
SH1G:. F ALSF. 
LOSV=.FALSE. 
SINGTG:.FAL!lf. 

CALL LFCTUUi,F ,sn, It:F ,K, T) 
r.***************************************************************************• 
C•*CALCUL OE LA COLU~HF K nE LA TARLE EPSlLUN** 
(•****************************************************************** c 
1000 Cnr~TINUE 
C•*DE~UT Of LA BOUCLE** 

DO 10 I=l,tl-"+2 
DV:T(K•1,I+1)•l(K•1,l) 

IF(l.LT.2) GOTO 19 
nH:T(K+1rl•1)•T(K•1,I) 
IFC(.NOT.LOSV).OP.(A~5(0H).LT.SO)) GOTO 19 
IFC(ABS(T(K+!,l•I)).~T.l~f).ANO.(ARS(l(K•l,I)).CT.INF))GOJO Il 
CALL INVE(~H,Zt) 
T(K,I):T(K,l•1)t71 
r.oTo 10 

19 COtJTHilll 
TFC(ABS(T('·1,I+!)).~T.l~fJ.AND.CA~S(T(~-1,l)).GT.INF))GOTO 11 

CALL I~VUl•V,2'1) 
T(K,I):T(~-2,1+1)+71 
IFCARSCOV).LT.~O) r.OTO 12 
r.oTo 10 

12 r.oNTTtlliE 
~ING=.TRUE. 
r.oro tn 

11 COt1TIHUF 
T(K,J):T(K-2,1+1) 

10 CONTINUE 
C••FIN DE LA BOUCLE•* 

IF(K.GF.(N+1)) GOTO 1001 lib 
147 c 
Ill! 
49 
50 
51 
52 

lf'CLOSV) GOTO 31 
IFC.NOT.S!HG) r.oTO 4 
LOSV:.TRUE. 

IFCK.EQ.N) GOTO 4 
I<Oo:K 

r 
1 

CALL ·TARL CK, ~J, T, SCl, JI IF", TZ, SIIJGTG) 
IFCSTNGTG) GOT~ IOClS 
K:KO 

1002 

53 
511 
5'5 
56 
!17 
SR 
5'l 
bO 
b1 
b2 
b3 
bll 
b5 
bb 
b7 
e.e c 
b9 
70 
71 
72 

CONTINUE 

7'3 
7/l 
7o; 
76 
77 
7R 
79 
llO 
81 
82 
113 
114 
8'5 
lib 
87 
811 
89 

50 

DO 50 1:1,N-K 
CALL 1NVE(T2(~+2,1) 1 T(Kt2,J)) CONTINUE 
K:Kt2 
IFCK.LE. (N-1)) 
K:KO+l 
GOTO 1000 
CONTINUE 
K:K+1 
IFCK.LE. (N+1)) 

GOTOlOO! 

GOTO 1002 

GOTO 1000 

31 (ONTINII[ 
K:Kt? 
TFCK.LE.C'Itl)) GnT" 1000 

1001 r.otiTHWE 

C*********************************************************************** 
r.••IMPRt:SRES~lON DE LA TAULLF EPSILON** 

r:ALL P'PRESPI, T) 
C*********************************************************************** c 

WRITEC1!,37) 
r1RlTEC11,37) 

37 FOR~AT(I) 

(*********************************************************************** 
C•********************************************************************** STOP 

1005 CONTINUE 
WRITE (Il, 500) 

500 FOR~AT(tX,'ARPET PROVOQUE PARz LE PRU~LEME NlCESSITE PLUS DE q 
IIINVEFRSIONS') 

STOP 
ENO 



1 

:!)llrt':UU 1 J. r1L 1 MOL 

ii, CuTAtJLE~U lNVfRSE lilH~fP.C1 1** 
,7 

jO 

1n 
Il 
1? 

SURROUTINE TABL(K,N,T1,SO,INF,T,SINGT~) 
O!U[N&TON T(30,30),T!(30 1 30),TII(30,30) 
I"Oli8LE. PPEriSIOIJ T1 TI 1 DH.LiV,ll,TII,S 
PEAL lNF,SO 

1 ~ 

LO(;!CAL SlfiG, LOSV,SHiGTG 
S l'JG:. F' 4LSf. 
LOSV:.F't.LSF. 

,q SINGTC:.F'4LSf. 
1~ C••lNVfRSlf1N OfS COLC1N~LS r FT K•2 DU TARLEAU INITI~LE•• 

nu 100 l=t,r!-r.+2 Il, 

17 rt.LL INVf(Tl(K,l),T(Y,I)) 
~~ C&LL lNVf(T1(~·2,l+l),T(~-?,1+1)) 
l'l 100 COIITJMJE 
>o f:**f IN 0' l'IVft<SlOI: llfS COLI'lt:fiES ~ fT K-2** 
~1 l'lO 112 l=l,N-~-2 
~? TF((ABS(T(K,l)·TCr,I+1)).LT.SO).ANI'l.(ARS(T(~,l+l)•l(K,It2)). 
~~ uLT.SO).ANO.(AbS(T(,,I+2)•T(K,l+3)).LT.SO).AN[l.(ABS(l(K,l+3)• 
~~ •T(K,I+4)).LT.S0)) ~UTO 1004 
~5 112 rotiTJJiLIE 
&6 r••••••••-••************•**************•************************* 
b7 r•*LALCUL I"E L~ COLU~NF 1'·1•* 
~~ T(~-1,1):0 
~q no 110 I=1,N-~+1 

!
O::q OH:T(~,l)•T(K-? 1 1+1) TF((ABS(T(Y,I)l.GT.INf).OH.(AuS(OH).LT.SO)) GUTU 111 

CALL ltlVE(OH,LI) 
T(~·l,Jtl):T(~-1,1)+71 
GOTU 113 

111 COfllJiiliE. 
T(K•l,lt!):T(~·1 1 l) 

113 CONTTJ~UE. 7 
A 110 roNTTtllJ[ 
q C••fJN OF LA CALCUL Ol LA COLO~NE K·l•* 
0 (•*************************************************************** 
1 C••CALCUL f'E. LA rOL~NNf Y•* 
;> 1(:1'+ 1 

73 tooo coi,TlNUf. 
4 ruOF~IIT Df LA BOUCLf** 

~~ on 10 I=1,r:-~.+2 
6 OV:T(~·i 1 i~i)•T(r.-1,1) 
7 JFCI.LT.?) GOTO 19 
A 
q 
0 

1 
2 
3 

0H=TCK+1,I•1l•T(K•1,1) 
IFC(.~OT.LOSV).OP.(APS(OH).LT.SOl) GOTO 19 
TF ( ( Ab S ( T (Il +1 , 1 •Il ) • r. T • Jll f) • AN 0. (A FIS (TC~ •1 , 1 ) ) • G T. J 1: F ) ) G 0 T !1 11 
CALL l'~Vf(l"li,Zil 
T(K,I):T(~,l-ll+Z1 
r.uru 10 

19 COf!TJNIJE: 
lf((A~S(0Vl.LT.SO).AND.(~~S(T(K•2 1 !+1)).r.T.1Nf)) LOTO !q 
JF((AbS(T(K•t,l9l)).r.T.l~f).AN[l.(A~S(l(~-1,ll).GT.I~F))LOTO Il 

CAL L !tl VU L'V, Z 1 ) 
T(I',T):T(K•2,l+1)971 
TFCA~SCDV).LT.~O) GUTO 12 
r.oro 10 

12 CO'ITitlUE 
Sl'IG:. TRUE. 
r,oro 111 

\\ 

'Ill Ill CQtiTJiiliE: 
9~ CALL TABL3(K,l 1 T1 S) 
96 CALL INVf(S,Z1) 
97 T(K,l):ZI 
9A r.o ro 1 o 
99 11 CONTINUE 
00 T(K,J):T(K•2,!+1) 
01 10 CONTINUE 
02 C••FJN DF LA BOUCLE•* 
03 TF(~.GF.(N+1)) COTO 1001 
(J4 c 
0~ 

06 
07 
OA 
()9 

10 
11 
1? 1002 
13 
14 
15 50 
16 
17 
1~ 
19 
c!O 4 
21 
~2 
23 
24 31 
25 
êb 
27 
21\ 10Qq 
ë9 
lO 1 Olll 
l1 
li' 

TF (LOSV) CClTO 31 
IF(.NOT.S!NC) r.uTO Il 

LOSV:.TPUf. 
lF(K.fU.N) GUTO q 

1'0=~ 

rALLTARLI(K,N,T,sO,I~t,T4,SlNGTG) 

"=~. n 
COll T J'lUE 

no !>O I=I,N-K 
CALL INVE(TQ(K92,l),T(Kt2,!)) 

COI;T!NUf 
~=l<ti' 

TF(K.LE.(H•1)) GOlO 1002 
~=K0+1 

r:cro 1ooo 
C:lJNTINllE 

K=K+1 
IFC~.LF.(N+1)) COTC1 1000 
PE. TUPt1 
CONTINUE 
1':1<92 
TF(K.LF.(N+1)) GOlO 1000 
r.oro 1001 
r.O'ITIMJE. 
SINGTC•.TRUE. 
CONT Jt,liE 
PE TUPt1 
FIH'I 



SUAHOUT!Nl TA~l1 

r••TABLEAU INVERSE NUMERO ?** 
S~IIROUT!NE TABL1CK,N,T1,SO,INF,T,SINGTG) 
I:II~ENSTON T(:'I0,30),T1(30,30),T3(30,30) 
DOUBLE PRECIS!O~ T,TI,T3,DH,DV,Z1,S 
PEAL HJF,SO 
LOGICAL S!NG, LOSV,SINGTG 
S!NG:.fALSE. 
LOSV:.FALSE. 
SIIJGTG:.F'ALSE. 
DO 100 l=1,N•K+~ 
CALL INVE(T1(Kil),T(~,!)) 

CALL INVE(T1(K•2,1+1),T(K•2,It1)) 
100 CONTINUE 

00 112 l=1,N•K•1 
IF((ABS(T(K,J)•T(K,I+1)).LT.SO).AND.(ABS(T(K,I+1)•T(K,It2)). 

-LT.SO).AND.(A~S(T(K,It2l•TCKr1+3l).LT.S0)) GOTO 1004 
112 CONTI NLIE 

T(K·1,t):O 
DO 110 l=1,1J•K+1 
0H=TCK,l)•T(K•2,It1) 
lf((ABS(T(K,!)).GT.I~f).OR.(.b5(DH).LT.SO)) GOTO 111 
CALL lNVE(DH,ZI) 

TCK•1,I+1):T(K·1 1 I)+Z1 
GOTO 113 

111 CONTINUE 
T(K•1,It1l=TCK·1,Il 

113 CONTINUE 
110 rONTINllE 

K:Kt1 
1000 CONTINUE 

DO 10 1=1,1J•K+2 
DV:T(K•1 1 It1)•TCK•1 1 l) 

YFCI.LT.2) GOTO 19 
DH:T(K+I,l•1)•T(K•1,!) 

J-3D 
?90 
?91 
?92 
?93 
?9Q 
?95 
?96 
?97 
?911 
?99 
300 
301 
~02 
303 
:'1011 
:'105 
306 
~07 
3011 
309 
310 
311 
312 
313 
31Q 
315 
316 
317 
3111 
31Cl 
320 
321 
32? 
323 
32Q 
325 
326 
327 
328 
32'l 
330 
331 

YFC(.NOT.LO~V).OP.(A~S(OH).LT.SO)) GOTO 19 
IF((A6S(T(K+1,1•1l).GT.I~F).AIJD.CARS(T(K•1rl)).GT.INF'))GOTO 11 
CALL INIJE([IH,l1) 
T(K,I):T(K,I•1)+l1 
r.oro 10 

19 CONTINUE 
JF((ABS(OV).LT.SO).A~D.(A~S(T(~·2,It1)).GT.1Nt )) GOTO 141 
!F'((ADS(T(~·1,I+I)).GT.INF).AND.CAAS(T(K•lrll).GT.JNF))GOTO 11 

CALL INVE(OV,l1) 
T(K,J):T(K•2rl+1)+l1 
!FCARS(DV).LT.SO) GOTO 1? 
GOTU 10 

332 
333 
33Q 
335 
336 
337 
3311 
33Cl 
~llO 
341 
3112 
3413 
34Q 
345 
3116 10 
'1417 

12 CONTitJUE 

34111 
3119 
350 
'151 
352 
353 
3511 
355 
356 
3!>7 
3!>11 
3!>9 
3bO 
3b1 
3b2 
3b3 
'lt>Q 
:'lbS 
~b6 
:'167 
3bl! 
3b'l 
~70 
37t 
372 
373 
3711 
37t; 
~76 

S!NG=.TRUE. 
GOTO 10 

141 reNT Ir lUE 

11 

c 

1002 

'iO 

4 

31 

10011 

1001 

CALL TABL3CK,I,T,S) 
CALL INVE(S, l1 ,_, 
T(K,I):Z1 
GOTO 10 

COI<TINUE 
T(K,!):T(K•2rl+1) 

CONTINUE 
IFCK.GF.CN+1)) COTO 10~1 

IF(L('ISV) Gn.To 31 
IF( .NOT .!~l'tG) GOTO Il 

LOSV:.TRUE. 
IF'(K.EQ.N) GOTO 4 

KO:K 
CALL TABL2(K,N,T,S0 1 !NF,T3,STNGTG) 

K=KO 
CONTINUE 

1:10 !>0 I:I,N•K 
CALL INVE(T3CK+2rl) 1 T(Kt2,!)) 

COtHIIJUE 
K:l<të' 
JF'(K.LE.(N•1)) cnro 1002 
IC:K0+1 
r.oro 1000 

CONTitlliE 
K=K+1 

YFCK.LE.(N+1)) cnro 1000 
RETUPN 
CON r n,ftt. 
IC:Kt2 
IFCK.LE.CN+l)) GOT('I 1ono 
GOTO 1001 
CONT IrHJE 
SINGTG:.TRUE. 
CONTifHJE 
RETURN 
(llO 



SU FH~ nU T Hl E T A 8 L 2 · 

C**TABLEAU INVERSE NUMERO 3** 
SUAROUTINE TAUL2CK,N,T1,SO,INF,T,SINGTG) 

-~ ~IMENSION TC30,30),T1(30,30) 
DOUBLE PRECISION T,T1,~H,OV,zt,S 
REAL INF,SO 

LOGICAL SHJGyr. 
SINGTG:.FALSE. 
DO 100 I=1,N•K+2 
CALL INVE(T1(K,I),T(K,l)) 

CALL INVE(T1(K•2 1 1+1),T(K-2,1+1)) 
100 CONTINUE 

DO 112 I=l,N•K 
IF((A8S(T(~,I)•T(K,I+1)).LT.SO).AND.(ABS(T(K,l+l)•T(K,I+2)).LT. 

#SO)) GOTO 1004 
112 CONTINUE 

T(K-1,1):0 
00 110 I=1,N·K+1 
DH=TCK,I)·T(K-2,It1) 
IF((ABS(T(K 1 I)).GT.INF).OR.(ABS(OH).LT.SO)} GOTO 111 
CALL INVE(DH,Z1) 
TCK-1,It1):T(K·l,I)tZ1 
GOTO 113 

111 CONTitJUE 
T(K•1,It1):T(K·1,I) 

113 CONTINUE 
110 CONTINUE 

K=K+1 
1000 CONTINUE 

DO 10 l:t,N•Kt2 
DV=TCK•1,I+1)•T(K•1 1 J) 
IF((ABS(DV).LT.SO).AND.(ABS(T(K-2,I+1)).GT.INf)) GOTO 12 

CALL INVE(OV,Zl) 
T(K,I):T(K•2 1 I+l)+Z1 
GOTO 10 

12 CONTINUE 
CALL TABL3(K,I,T,S) 

CALL INVECS,Zl) 
T(K,I)=Zt 

10 CONTINUE 
IFCK.GE.(N+1)) GOTO 1001 
K:K+1 
GOTO 1000 

1004 CONTINUE 
SINGTG=.TRUE. 

1001 CONTINUE 
RETURN 
END 



1 
1 

1 

1 

1 
1 

1 
1 

1 
1 
1 
i 

1 
1 

1 

1 
1 
1( 

ll2ll c ** 
ll25 
ll26 
IJ27 
li2R 
ll29 
ll30 
431 
ll32 
ll33 
ll3ll 
IJ35 
ll36 
437 
43A 
ll39 
l140 
441 
442 
ll43 
ll4ll 
445 

90 
91 
92 
93 
91.1 
95 1 
96 
97 
98 
99 

TABLEAU INVERSl NUMERO il ** 
SUAROUTINE TABL3CK,I,T,S) 

DIMENSION T(30r30) 

SURROUT!Nt TA~l3 

DOUBLE PRECISION T,R1,R2rR3,R,S,Z,Zl,S1,S2,S3 
CALL INVE(T(K-2,I),R1) 
CALL INVE(T(K·2 1 It1),R2) 
CALL INVE(T(K-2,It2),R3) 
CALL INVE(T(K•ll,I+2),R) 
Z=R2·R1 
CALL INVE(Z,Zl) 
Sl=O+Zl 
Z=R2•R 
CALL HIVE(Z,Zl) 
S2=0+Z1 
Z=R3·R2 
CALL INVE(Z,Zl) 
S3=S2+Z1 
Z:S3·S1 
CALL INVE(Z,Zl) 
S=R2+Z1 
RETURN 
END 

\\ 

SUBROUTINE INVE(A,B) 
DOUBLE PRECISION A,B 
IFCA.NE.O) GOT01 
A=1.711"(10.**35) 
GOTO 2 

CONTINUE 
B:t/A 

2 CONTINUE 
RETURN 
END 

SUBROUTINE INVE 

·1 

·----·-··-···-· 



?33 
23ft 
?35 
236 
237 
?38 
?.39 
?40 
241 
242 
?43 
244 
?45 
?46 
247 
248 
249 
250 
251 
252 
?53 
?54 
?55 
256 
257 
?58 
259 
260 
261 
262 
?63 
264 
265 
266 
?67 
?68 
269 
270 
?71 
?72 
273 
?74 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
286 
289 

500 
550 

212 

200 

206 

207 

201 

208 

209 
20ll 

202 

210 

211 

205 

37 

610 
620 
720 

S UR R 0 U T I NE I 1.1 P R ES ( ~~ , T ) 
DIMENSION TC30,30) 
DOUOLE PRECISION T 

I'IRITE(11,500) 
l'lRITE(11,550) 

SUR~OUT!N[ IMPPtS 

FORMAT(tX,'TAALE OL L EPSILON ALGORITHME') 
FORMAT(1X,40(1H*)) 

IC=O 
K0=4 
NF=N 
CONTINUE 
!=2 
CONTINUE 
J=I/2 
IP=I-2*J 
IF((J.GE.KO).AND.(J.LE.(~F-KO)))GOTO 206 
IT=J 
GOTO 207 
CONTINUE 
IT=KO 
CONTINUE 
IF((I.GT.NF)~AND.CJ.CT.(~F-KO)))GOTO 201 
GOTO 204 
CONTINUE 
IFCIP.NE.O) GOTO 208 
IT=NF-J+t 
GOTO 209 
CONTINUE 
IT=NF-J 
CONTINUE 

CONTINUE 
IFCIC.GT.2) GOTO 210 
IFCIP.EQ.O) GOTO 202 
WRITE(t1,620) CTCIC+2*L+1,J•L+t),L:1,1T) 
GOTO 205 

CONTINUE 
WRITE(11,610) J,CTC2*L,J-L+l),L:1,IT) 
GOTO 205 
CONTINUE 
IF(IP.NE.O) GOTO 211 
WRITE(11,720) CTC1C+2*L,J-L+1),L:t,IT) 
GOTO 205 

CONTINUE 
WRITEC11,620) CTCIC+2*L+1,J•L+1),L=1,1T) 
CONTINUE 
I:It1 
IFCI.LE.2*Nf) GOTO 200 
IC=IC+2*KO 
NF:NF-2fi'K0 
WRITE(11,37) 
FORMAT(/) 
IFCIC.LE.N) GOTO 212 

FORMAT(tX,I3,1H*,4(D11.5,11X)) 
FORMAT(4X,1H*,4(11X,~11.5)) 
FORMAT(4X,tH*,4(D11.5,11X)) 
RETURN 
END 



SUAROUTINE LECTU(~,F,SO,JNF,K,T) 
DIMENSION T(30,30),F(30) 
DOUBLE PRECiSION T,F 
REAL SO,JNF 

OEAUT DE LfCTUliRE 
REA0(10,27) ~1 

27 FORM~T(I3) 
REA0(10,2b) (f(J),J:t,N) 

26 FORMATC3F10.6) 
REA0(10,35) SO 

35 FORMATCF10.7) 
WRITE(11,300) 
1"4RITE(11,305) 

300 FORMAT(1X,'SUITE A TP~NSFURMfR') 
305 FORMAT(1X,25(1H*)) 

.FIN DE LECTUURE 

*******INITIALISATION******* 

DO 251 1=1,N 

?.52 
251 

WRITE(11r2S2) I,F(I) 
FORMAT(4X,'f(',l2 1 '):',F10.b) 
CONTINUE. 

120 

WRITE(11,7) 50 
7 FORMAT(1X,3HSO=,F10.7) 

00120 I=t,N 
T(2,1)=FCI) 

T(t,I)=O 
CONTINUE 

WRITE(11,37) 
WRITE(11,37) 

37 FORMAT(/) 
INF=10.**b 
K:3 
RETURN 
END 

S L' R 1~ 0 U T I ~~ ( L f C T lJ , 
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~ITE A TPANSFOR~[R 
*********************** 

F'( 1>= 1.oooooo 
F'( 2): 1.000000 
F'( 3>= t.oooooo 
F'( Il>= ?..oooooo 
F'( S>z 3.nooooo 
F'( b): 3.000000 
F'( 7>= 3.000000 
F'( 8): 6.~00000 
F'( 9>= 9.oooooo 
F'(10>= q.oooooo 
F'(l1): 9.000000 
F'(12>= 1A.oooooo 
F'(13): 27.00~000 
F'(lll>= 27.oooooo 
F'(t5>= 27.oooooo 

= o.ooonoto 

~Ll DE L F'PSILON ALr.OPITH~( 
************************************** 
1* .10000F'I~01 

* 0.170000~36 
2• .1oonontn1 o.1oooon~01 

* o.t7oono~36 o.t70000+36 
3• i..o...lOOO__or:!!!'...l._____ ·---·-0&100_QOI:'.t.(l1 ........ --...D....l.ll.OJ!..O.Q..t..Q.l 

~~:0.2noooF'Itn1[~:::::::o.17ooor~3b:·::::::::Jo.2oooont01I::::::::~:o.17oooot3bo.zooooptol 
5* ·~ v r~r- ··-- o·;3·oonor+111 · · · · · ····<r:-!i'lôllo·lî:to·l o.1sooooto1 

* 0.170000+36 0.170000+36 • t • ~30+0 
b* .30000F'It01 0.30000I:'t01 0.30000DtO O.II6117Dt19 

* o.t7000D+3~ •.170000+36 ~-~13~1~3~3~0~+~0~1~~~~~~~~~~-.. 
h ~-0 !)~Dt 01._ __ ---- ---.-D-.l.O.O.OO!.'t Cl ...••..... _ ...• ...-ll-3.0 O..O.lJ.O.t..O. 0.15000 0~0 1 
* c:tH"Ull"------- ----- O-;.l3331D•ll·J 

B•O.bOOnoF'I~01 0.17000F'It3b O.bOOOODtOl 0.170000~3b 
*t= 3.33330+00 . 0.333330+0 ,6b6b7D~QO ----~.bll.6b7.!1..t.O. 

·1• • Hl u.~Hl ___ ··-· ···-·---lr."111luii0Df0l O.LIS.~OJI~.f.OJ ... --··.--- ·j 
* n.l70000+36 0.170000+36 r:~4Q4~Dt0~---- O.LIIILIIIQO+O 

o• .9nonon+o1 o.90000F'1+~1 o.9nooonto o.17oooo~3b 
* 0.170000+3~ •.170000+36 .01111401!+00.. .. .... Q .•. 9.li~H111Dt0 

1• 0~ ... 01 ...... ___ .. . .. 0.90000Dtll1 0.900000t0 - .. 0.1150000+01 ___ . 
* (.tlll!O+oo o.11111~::J r::•lin---·--···----1f.:-2'2'7.2~o+oo ~*0.1AOOOF'1~02 0.17000F'I~3b O.lA0000+02 0.170000+3b 
* .• 111110+0~ 0.11111 .?2?.~20~00 
~*F:ooontnz o .27000F'It!l2 · · ... o~·27vllor'l~62 
•·* 0.170000~36 O.I7000ut36 
r* .270no~t02 o.~7ooo~t02 

* n.I70ono~36 
15* .27000~+02 

*O.OOOOOF'ItOO 
\\ 

* -.4bi17Dt1Q 
•-.21b~~~~-t6 -.2tb~4F'I-te 
* 0.7bAbiD+1~ 0.7o~blu+l~ 
•o.1n~o2~-17 c.1neo2~-11 o.tObqzF'I-17 

* -.Ubi17D~1q -.Uo117U+1Q -.Obi17Ut1q 
*O.H673b~·l8 o.a673b~·18 o.e673bn-tH o.~673oO·I~ 
* -.Gb117Dt1q -.Qbl171!+1q -.Obl17u~1q 
*O.b~0~20-18 O.o50~2~-t6 O.b~0~2F'I•I6 
• o.2305~D+19 o.?.305A0~19 
•0.10802~-17 0.106112~-17 

11.2305~0~1" 
*0.1'5179~-17 

r 



ITE A TPAN~~OP~ER 
*********************** 

F( 1>= t.oonooo 
F( 2): 1,000000 
~< 3l= t.oooooo 
F( 4): 1.~00000 
re S>= o.r;ooooo 
F( b): 0,500000 
re 7l= n.sonooo 
re 6l= n.r;ooooo 
F( 9): 0,?5~000 
1"(!0): 11,?5~000 
F(t1>= n.?snono 
F(l2l= n,?S~OI)O 
1"(13): 11.12"000 
F(l4): 0,125000 
~Cl5>= o.12'iono 
F(lo): 0,12'iOOO 

= o.oooooto 

OLE OF L ff'~ILO~I ALGOPITti"E. 
•••••••••••••••••••••••••••••••••••••• 
1• .100001'~01 

• 0,170000~36 
2• .100001'~01 0.100001'~111 

• o,l7oooo~36 o.l7ooou~3h 
3• .100001'~01 0,100001'~111 0,100001'~01 

O,I7000D~3b 0,17000D~3h •,17000U~Jh 
..._...,..,-,-__ _!l.lJ)Jl.Jl...O.l'.t _1)__1 __________ Jl .... l O.Q.!)Jl!'.t.ll_l__ ___ -··--·----.O...l.O.O.D..O.D..t..O..l. 

•,200000+01 •,QOOOOD~OI •.hOOOOO~OI •,80000U~OI 

n.l7oooo~36 o.17oooo+36 -.looooo+o2 
.soooon~oo 0.50000I'+OO o.soooootoo 

0.170000~36 0,170000+36 -.t70000~Jh -.1~0000+02 
.5ooool'~oo o.sooooi'+OO o,5oooootoo o.5ooooD+O 

o.l7nooot36 n.l7oooot36 o.I70ooo~36 -,140ooo~o2 
• 50 0 o Ol't 0 0 0, 50 Q OQI'tOQ ______ 0 ,SQJl..OO D.t 0.0----- ... --·· .0~ !LO.D..OJJ.Jlt 

•,40000DtOI •,R00000+01 •,120000+02 •,lb0000t02 
p-;-~~~.,..-~~-"tr-..:..... __ .:_.:..::.'!!":"~1t!t1'11'TI'n--=--=--=-..:.....~-n-:-?<:;lr1T-rrno.-+uo-rro~---- -· -··o ~ 2 '5"0 trO o·-to 

0,170000+3b 0,170000+36 •,?.71~A0+1P ·,200000~0? 
.250001'~00 0,250000+00 0.25000Dt00 0,25000Dt0 

0.170~00~36 0,170000+36 •,2712P0+1R •,?.40000~02 
.2c;ono!'~no 1 o.~5000I'tOO o.25oool'~oo o.~soooo~o 

0,17000D~3h 0,170000+36 •,?.712~0~1A ·.?.~000v~02 
o..OJJh Po o -.2.5.CJ!.ll~ o_. ·---__o ... z.S.0.0.0D...tJl.Q ____________ .ll..&..c!S.Q.llJl 

•,AOOOOO~OI ·.1b000U+O?. •.240U0D+O? •,3,0U0u~U2 
~~no o.I?SoOQtnO o.12s~op~oo o.12sooo~oo 

O,l70u00~36 0,170000+36 •.IOA~Ivt1P 
.1?.5oon~oo 0,1?500~+~0 o.t2sooOtOO 

0,170000~36 0,170000+36 
.1?5noo~oo 0,1?500I'+OO 

0,170000+36 ,, 
.125001'~00 

·-.112"81'·16 -.1120~1'-lb 
* 0,5&1120~1~ 0.5bl120+1~ 
*•,942581'·17 •,942'i81'·17 -.902~~0-17 
* O,h238QD~17 O,b23~4U+17 0.623~40+17 
*O.bb0391'•17 0,66039~-17 0.&60390•17 0,b6U390•17 
* 0,273890t1P ~.27389U~1A 0.273~90+1~ 0,27389U+1~ 
•0.102~51'-lb 0,102551'-tb 0.102550-lb 0,102550-lb 
* •,48h040+1A •,Q860U0+18 •,466000+1P 
*0,8!97bn•t7 0,6197LI'•I7 0,8197LO•I7 
* 0,201490+1R 0,20!490t1R 
•0.131h1~·1b 0,131h1f'•lb 
* O,R0676Dtl7 
•0.2';55bl'•!b 

*0.000001'+00 



IT[ A TPM'SFQP!>ifR 

F( 1l= 1.oooooo 
F( 2): 1.001000 
F'( ll= l.nc?olo 
re Ill= ?.nonono 
F( 5l= 3.oooooo 
F( bl= ~.no~ooo 
F'( 7l= 3.oo~oo~o 
F'( 8): 1>.000000 
F( 9l= <l.nonooo 
F'(IOl= <l.no<"~ooo 
F'(11): <1.01110'10 
F'(l2l= 111.oooooo 
F(13l= 21.oooooo 
F'(IQ): 27.027000 
F'(15l= 27.0511270 

= o.ooonooc 

LE l)f L Ft'~lLOfl ALGORlTtt"'E 

*****•································ t•0.1ounoi'•01 
* 0.100000+00 

2•0.100101'+01 0.900001'•~0 
* n.o9n10D+03 n.lonono+u4 

3•Q.10U?OI'•nt 0.1~'0101'+01 0.11'1·1'0(\•01 
* O.I0020D+OI n.JOOOOD•UI 0.2uOUOU+OI 

4•0.2noool'•o1 -. 11 oa~1I'+03 o.2oonon .. n1 -.24qROD•03 
* O.IOOOOCtOI 0.\0020~+01 O.I90bfll+UI O.?OOOOU+OI 
•o.3ool'uf'+01 o.3no3cntn1 o.3no~OCl•01 o.149540+01 
* o. 3 :B j ~v+ o 3 n • B no~ l· + u 3 n. u 3tl n 1: + o 1 o. 1 .3 3 1 3l! + o 1 
*0.30030Dt01 o.,7COPI'+01 0.31'o30D•01 •.31>bl10•03 
* n.]30030+01 0.1.3331~+03 0.13]13Ut01 0.13340D+ûl 
•0.300I>OI'+o1 v.3no1Cf'tfl1 o.3nuooot01 0.149540t01 
* o.]3QOIIO•On 0.13131D•OO ~.bbhb1D+O~ O.hb532l!+û0 
*O.b001'01'+01 -.108351'+04 u.souo91't01 •.73q410+0.3 
* 0.333330+00 0.3.3400~+00 O.~b~3?r+Ofl O.bbl>bRD+OO 

1*0.900001'+01 0.900'101'•01 0.91'1P1D•01 0.4461o1Dt01 
* 0.111110+03 0.110ûllltû3 O.ll44b7Ut00 0.44377u+û0 
•o.9noool'tn1 o.e1ooor-tn1 o.9ou'lOI't01 -.110430+04 
* 0.11001 0+01: n.l1111l,+O' ~.1114H7V+Oil 0.444b7l!+U0 
*0.901R11'tn1 0.9000CI't01 0.90(1001'•01 0.4Q6b30+01 
* 0.111330+00 o.tt1lll!+UO 0.22?2?0+00 0.22177U+OO 
*0.1~0000+02 •.4050LI't~4 0.1P~OOI't02 •.220320+04 
* n.11111D+OO n.t1133u+OO 0.221770+00 
*0.27000~tll2 0.270?7~+02 0.270540•02 
* ll.37037D•02 n.3b~70U+OZ 
•0.27027~'•o2 o.2n30CI't~2 
* 0.3bh70D+O? 
*0.270~4~+02 . 

\\ 
•0.3185o0-13 
* -.5254~0+1? 
*•.187120•11 •.1R7121'•11 
* o.5a3&0D+12 o.to~73V+13 
·-.317~7~'-13 -.3171'7~-13 -.3t7~71'-13 

* 0.511310+13 n.lo2~bl!+10 n.t533qU+14 
*0.1&31171'•\2 0.11.3~7~·12 0.163R7D•t2 0.1b3R70-12 
* -.436430+13 -.~7?870+13 -.130930+14 
*-.&521>1~·13 -.&52&1~·13 -.&52&10-13 
* 0.&96&?0+12 0.139320+13 
*0.13702~-11 0.137021'-11 
* -.7&&140+12 
•O.o4qR71'·13 



E x~pti 4 
1 !TE A TPANSFOPMER 

***********••··~·~i*••• 
F( 1): 1,00001)0 1 

F( 2)= 1.no1ooo 
F( 3): 1,002010 
F( 4): ?..110~000 
F( 5): 3,oooooo 
F( 6): 3.~0'5000 
F( 7): 3,006030 
F( 8)= E.,oooooo 
F( 9): .,.~ooooo 
F(IO): <l,OOQOOO 
F(J 1): Q,01IIOQO 
FC12): 1P,oooooo 
F(!3): 27.000000 
F(!ll): 27,027000 
F(l~): 27,050270 

= 0.0300000 

Ull DF L EP~ILON ALGOPITH~L 
************************************** 
1~,10u~OI'+~1 

* O,IOOOOO+OQ 
2• .100100+01 0,90000I't00 

*\ n,Q90100t03 O,IQOOOUt04 
3• k_J_~-~?OI't_OJt_ . --- . __ .....Q.._l'2Q1.Q.r.tJ'l _____ ~Q QJl.l).j_ll 
* .100200t01 O,IQOOilOtO ~,20000Ut01 

II*0.21l000I't01 -,4Q4511'+03 0,200001'+01 . -,ë41160Dt03 
* .100000t01 0.10020llt01 .• 1.9Qb0j)±_Q1 . . -·-----0...2..U.O.U.Oll*.U1 

S•!r;'3nonol'tfl1 -- ---··-·-··-··o~JnU3m"-tn1 ·· ···· ----- -. -· O:"lo67>ootlfjl . o,14954Dt01 
* o,33333oto3 o.noo3v•o3 [ï!34oo·+or - ···· ---o-~mntH011 

~* ,30030I't01 0,27000I't01 0,300300t0 -,368110t03 ~ 
"'* n,33oo3o+03 o.33333tJ+03 l~.HlV.i:9.L. ····----- ___ .Q...LU.!LQJlt 
'• • 30 06 on • n 1 .9 .•. 3~..03.DJI.ti'.1 ... _ ··- a 3 o o noD+ o 1 o. 111954Dt o 1 

~=0,60000I't01 ~:::::::::-.14835~t04:~:::::~:: 0,599Q90t01t::::::::::-.734410+03:·::::::::J 
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·--------------·-·-
f'l"~'uP~~'.'IF PP.TriC:lPt.L r"[ LA TA9LF' l'IlS OlFFEKEiiCES RLC:lPt<('IUII[S 
IITILTSANT LE~ PPOPPifTF'S C'l~VANIANCES HONOGRAFIQUFS 

n1"ENSJON T(30,30),T!(30,30),T2(30,30),Ta(30,3~) 
111"ENSION T3(30,30),X(30),F(30),P(30),Q(30) 1 FP(b0) 
f'IJMENSION PP(30),Y(30),CP(60),T~(30,30) 
IIOU~Ll PRECISION T, Tfi, P,CI',PR, Tl, T2, T3, Ta, OJI,l'V, Z1 
I"OUbL( PPEC:IS!ON X,Y,f,FR 
P[AL 1NF ,SO 
Lur.zrAL S1NG,LnSV,!U~IGTG 
~ING= .FALSF:. 
LOSV=.FALSE". 
SUJGTG:.FALSE. 

r*************************.***********************************************. 
15 r 
lb 
17 
Ill 
1'1 

ruLf'(TUPl liES Df'lf!~llf'S E.T TtiTTIAL1SATl0Nu 
r•••••••••************~***************************************************. r 

ê 0 rA L L LE" C T Ul, 'Il. , F , S 0 , H' f , X 0, K , T) 
il r••L~LruL Of L• TtALE OfS 01FFERE~rlS REr1PNOUUlS•• 
è?. (••••••••***************************************************************** (3 r 
êQ lonc COHT1NUF 
(~ r.ul.f~IIT Cf LA tlf'll!C:LF'** 
c?1> on 1 o 1=1 ,U-1\+2 
:~ DV:T('·IrT+IJ•TCr-1,1) 
(q TFC1.LT.?J corn 19 
lo ~H=TCK+lr1•1)•T(K•t,J) 
3t TF((.~nT.Lf'ISV).OR.(A~S(DH).LT.SO)) GOTO 19 
3? TF((AbS(T('+I,T•I)J.~T.1~f).ANO.(AAS(T(K•1r1J).~T.INF)J GUTU 11 

33 rALL JNV(O~,lll 
Jq T(K,I):J(~,1-l)+(X(1+~-Z)-~(I•I)J•l1 

3 ~ r.oru 10 
3, 11) ror:rir.tJE. 
37 TF((AI.lS(T(K•I,T+I)).r.T.I'lf).ArJf'I.CAAS(T(K•1rll).~T.IrJF)) GUTO 11 
JA CALL TNV(OV,LI) 
Jq TC~,1):T('•?,T+1)+(Y(l+K-?)·~(1JJ•ll 
q0 JF(Al!~(f'IVJ.LT.:iO) CI"'Tf'l 12 
~~ r.oro 10 
q? 12 ror!TirHJf. 
~3 ~HIG:. TiW(. 
11Q r.ortr 111 
q~ li cnr,TJIIUF 
~6 T(K,l):J(K·~rl+1) 
~~ r 1~ ro,!TJr;ll( 
q~ *"t J,, i:lf' LA ôf'IUrLF•• 
qq t TFfi\.GF.frJt1)) Gf'ITI' 1001 
So · 
St 
~(> 

53 
Sq 

TF(Lf'l:iV) Gf'ITO 31 
TFC.NOT.~JilC) ~UT0 a 
LOSV=.TRJif. 

lF(~.FU.N) ~UTU U 
"O=K 

\ 
ss 
~, 

s~ 
s~ 

CALL TA~(K,~rXrXO,T,S0,1'lF,T2,SJNGTC) 
K=~ 0 

Sq 1 ~oc! IFCSIU~T'l COTn !COS 
CONTHIUF 

bo 
bt 
b(> 
63 
bq 
bS 

no 50 l:l,N•K 
CALL INV(T?(~+?,T),T(~+2,1J) 
ru'IT ItHIE 
I':K,.;> 
TFCI\.LF.CN-1)) CnTn 1002 
1(:1'0+1 

b6 q 
b? 

r.uru 1000 
C:ONTHrU[ 

K ==~. + 1 b~ 

bq 

7o r 
7t 

TFCK.Lf.CN+1)) GnTn JOOO 
cnrn1oo1 

31 r.oNTJfitJE: 7? 
73 
~q 
7~ 
7i, 
7? 
?~ 
7~ 
bn 

~':K+é.' 

t 001 TF(K.Lr.C~+1)) CI'TI' 1~00 
t,. r.o'ITJIJII[ 
Cl~,~:•••••••••*********•************************************************ 

tS:iJUI/ 0( LA TAALF Il[~ 01Fffi<F'I<rLS RLrlPt<OuillS 
r,. C~LL lMI'(U,X,T) 
r ••********************•********************************************** 

e, n~"1TEC11,37J :? 3 NPITLC1!,37) 
• 3 r •• 1 r r ;~''tru> 
Q~ ,. * .... 
b~ \--- ***************************************************************** 
66 rt.LCIJL L1 E" LA fRACTION ru'lTJNliL •u 
b? rALL f'rO"T(tJ,X,SII,Tr.F,T,FR) 
b~ r•••• rt,LL I'NATUI, 'll.,SO, H'F, T, TR,FP.,CP) 
e~ ····•••••••••••**************************************************** 
9o rnco:; !lJrlp 
9t CO~TlNUf 
9? Sn 0 ~'Il TT F ( 1 1 , 5 no J 
93 F"OR"AT(p,, 'At'Pl T P~~f'lVI'lULI[. f'•P.: Ll PRURLfMf ~llC:t:SSrTF I'LU:i liE 5 
9q ~T~iV[PSJOI!S') 

~rnr 
tiH\ 

J 



?43 c 
~ .. Q 

~v Pt; C1 U T l'l t T A 1, ( 11 , 1;, '1. , X n , Tl , S 0 , 1 NF, T , !1 HU.; T lô) 

f'II"UISIOrl T(3o,3n),TI (3U,.SO),XC30),r~(30,30) 
~'Uilul[ PP[.ri!IIOtr T,Tt,f'ltt,l)V,Z1,r~,X,~ 

~ .. ~ 
~46 
~4 7 .... ~ 
~ .. q 

?~o 
?~t 
?52 
~~3 
~SQ 
?~~ 
~SI> 
?~7 
?~~ 
?Sq 
?60 
~b 1 
?~;> 
~b3 
?c~ 
?bS 
?b6 
?b7 
?~~ 
?b~ 
?]~ 
?7t 
?7~ 
?73 
?7~ 
?7s 
?](> 

?77 
?7A 
?7q 
?~n 
?et 
?t? 
?bl 
?flQ 
?o~ 
?~~ 
?o7 
?bA 
?oq 
?q~ 
?~1 
~9? 
~~j 
?q~ 
>q~ 
?q~ 
~~7 
?qA 
?qq 

PUL I"~F,SO 
LOr.ICAL SPrC,L0SV,$JtiGTG 
S!t:G=.FALSf. 
LOSv:.F'ALSE. 
~~~;CTG:.F'ALSf. 

l**l 1'Vfll51f"lli Of"S COLnt:ll[~ If fT 1\·~ Llll TARLFALI lfJITit.l•* 
f'IO 100 1=1,t:•t.+2 
rALl INV(Tt(K 1 J),T(K,l)) 

rALL INV(TI(If•2,Ti!),T(I\•2,I+1)) 
!un ro~n Tnil[ 

ruf Tl; 0' IIIVfR~IOii t•F'S ClO'II,fS K ( T 1<·2•* 
ra 11 ~ I=1,r.-r.-2 
Tf((A~S(T(r,JJ-TCr,l+1)).LT.SO).ANf'I.(ARSCTCII,l+1)•T(t<,J+2)). 

hlT.SO).,N~.(AHS(T(t<,Jt2)•f(K,l+3)).LT.SO).ANf'\.(ARS(T(K,l+l)• 

t.T(K,Tia)).LT.Sil)) ,r.L>TU 100~ 
II;>rorqrr.tlt. · 

r•••••••••••••••••••••·~••******************** 
rul~L("JL f'\1:. LA C:CLUI1flf' ~"•! PA~ LOSANGE' Vf:.PT!CAL** 

T(~-!,1)=Xf' 
110 110 1=1,1:-~+1 
~'ri=TCr,IJ-T(K-2,T+I) 

TFI(At.S(I'trJ.Lr.:;n).t>P.(A~S(T(K,I)).GT.INF')} r;c•To 111 
rt.ll I'IV((\H, 71) 
T(K•1rl+1):T(~-1rl)+(X(K+!-~)-X(J))*Z1 

r.oro 113 
1 t 1 ru"T!rrtl[ 

T(t<•!,J+I):rrr-1,1) 
1!3 rQI!TJI,II[ 

1 ln r.o•:rrr,ill 

~::~!:.~~.::~;~~.~~.~:.~~~:~~.::!::**************** 
l*'>ULrUL I'E. LA r[1Lf,Nf ~ ** 

If:~+, 

I(Jn~ c;r>r,TPIUF. 
on tv I=I,r.-~.+2 
C•V:T(I<'•I,I+I)-T(t-1,1) 

Ttri.LT.;>J rnrn t9 
~' rt: r ( 1\ + 1 ,I •1 ) - T ( ~- 1 , T) 
JF((.r;OT.lf"lSV).Ii-'.((,Pt;(L!'i).LT.50)) GOT(1 19 
IF((Ab~(T(~tt,T•I)).~T.l~f).A~~.(A~$(T(~-1,!J).~T.INF)) Guru 11 
r.;LL l'IV(0H,7!) 
T(~,T):f(~,I-!J+(~Cl+~-2)-~(I-I))•Zl 

r:uru 10 
1<> rot~rtrill[ 

IF ( ( ~ ê S ( f'l V ) • L T. 5o) • f,rll'. l a ti S ( T ( ~ • 2, I + 1 ) ) • r. T • 1 "l f ) ) L 0 T n 1 Il 
Tf ( (f. [i S ( T ( ~ •1 1 J t 1 ) ) • rT .1 ~ F ) • A 1' ("1 • (loRS CT ( r. • 1 ,l 1 ) • L T • Ir; F ) ) GU TU 1 1 

CALL T f<V (f'l\', L1) 
TC~,l):T(If-;>,T+1)+(Y(ItK-?)•X(l))*ll 

IF(~PS(GV).LT.~O) C:OTV 1? 
~UT(, 1(1 

~~ r'üPITlf,tll 
~!tl(,:. TRIIL. 
r:tJfù 1 f) 

TF'(LnSV) GOTO 31 
TF(.NUT.SlNG) GOTO q 
l O~v=. TF~IIE. 
Ircr.ro.NJ euro q 

K Q:l\ 

\ 

Il** 

rALLTARl(I\,II,X,XO,T,~O,l~F,TU,SlNGT~) 
l(:r.n 
Cnt,TlNUf 

~'o ~o I=t,rr-K 
r.I\LL JIIV(TO(K+2,J),T(r+è,I)) 

CnrjTHIUF 

"""•? 
IF(~.LF.(PI-1)) GOTI1 !C02 
~=~o•l 
~uru 100" 

r.ONT hHI[ 
K:r.+l 

lFrK.LF.P•+1)) corn t(lnu 
Pl TUPI; 
ro•rr Ir.t.'E 

"="•<> 
TF(~.Lf.(h+l)) Cf"lTn ICOO 
r.uTu 1no1 
ro•JT J r111E 
~ 1 1'G TG:. Tt< il( • 
ro"TitrtiE 
r>c rur>r, 

"'·" 
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~9Q 
4on 
401 
4o2 
4o 3 
40q 
4os 
406 
407 
4o~ 
4Qq 
41n 
qll 
412 
413 
qiQ 
41S 
416 
Ql7 
41e 
41 q 
4èn 
4(1 
4(2 
4(3 
4(q 
4(~ 
Q~6 
4è7 
QèA 

4<~ 
4Jn 
Ql! 
QJ? 
4J3 
~Jq 
Ql~ 
4.!6 
Q.l7 
4le 
4JQ 
4qn 
4q1 
4q? 
4q3 
Q'q 
4q~ 
4q6 
447 
4qA 
a,Q 
q~n 

·~, 

Q~? 
as3 
'Sq 

~~RRDUTJN( TAtli(K,N,X,Xo,ri,SO,lNF,r,si~GTGJ 
!1!MtNSION T(3Q,]O),rt('O,J0) 1 XC30),T3(30,30) 
nQtlt.;LE PPEriS!Ot/ T,Tt,T],l)H 1 1'V,lt,X,S 
P[AI. lNF,Stl 

LOCICAL SifiG,LO~V,SH:r.TG 
Sl'JG:.FALSF:. 
LUSv:.FALl>E. 
~ 1'1 (.;TC: .FALS F. 
no 100 I=1,t:-t,+<: 
rALL lNVCriCK,I),rC~,l)) 

CALL INV(TI(K•?,!+!),rC~-2,1+1)) 
ton ro•JTH.tiE 

f'\O 112 !=1,11-r.-1 
TF((A~S(T(K,l)•rCK,I+1)).LT.Sol.ANO.(~RSCrC~,I+l)•T(K,l+2)). 

LLT.SO).ANO.(AuS(T(K,J+2J·TCKrl+3)).LT.S0)) Corn !OOQ 
11? ("()~ITTtlllt. 

T(K•!,t):)I.O 
f'IU 110 !=1 ,tl•t,+1 
f'IH:rCK,!)•T(K•2 1 J+1) 
H ((At.il'I(!1H).LT.SO).OP.CAI'ISCTC~:,l)).GT.l~F)) GPTO 111 
CALL PtV(LlH, Zl) 
TC~-t,ltt):T(~·1,ll+CXCK+I•2)•XCJ))*Z1 
r.uru 113 

111 "O'IT !NUE 
T ( K •1 , T + 1): T ( t. •1, I) 

113 ro•trirH'E 
11° roNTit.tiE: 

I<:Ktl 
lono cnr,TINuF 

on 10 I=t,r;-~+2 
DV:T(K•I,I+I)•rcr-1,1) 

TFCI.LT.2) corn t9 
"H=rCK+!,I-1)-T(~-I,T) 
TFC(.IlnT.LnSV).OP.(APSCDHJ.LT.SO)) corn 19 
TFC(AUS(T(Ktl,l•1)).~T.l~f).A~O.(ARS(T(K•1rl)).GT.l11F)) GUTO 11 
r:ALL l'IV(OH, Zl) 
T(K,T):rCK,l•tltCXCl+K·~)-X(J-1))*7.1 
rJTü 10 

l<l rurtTJtiiiE 
TFC(A()S(I"V).LT.:>n).t,I 1 (•.(Ai..iS(T(K•2,I+I)).GT.l~'f)) COTCI 14 
TF C (A tl S ( T ( IC •1 , J t 1 ) ) • r.T • I"h ) • A 110. (A A 5 CT (r, •1 , l ) ) .cT. l NF) ) G 0 TU 11 

CALL !riV(nV,Z1) 
rCK,l):T(IC•?.,Jt1)+(Y(!t~-?)•X(l)J•Zt 

TF(~RS(OV).LT.SO) r.UTll 1? 
r.oru 1 o 12 ror!T rr'''E 
~PIC:. T~UE. 
r.oru 10 

11l rotrTTtiiiE 
"0 =~, 

CALL T~UJ(~,T,X,T,S) 
.. =~o 
l:'i.LL INVCS,Z1) 
T(~,TJ=ll 

\ 

11 
~oro 1n 
cnt,r HILJf 

1 0 
4Ss 
~s6 r 

T(~,T)2T(K•2r!+1) 
rui 1TINLIE 

TFci\.CF.Cii+1lJ cnro 1001 

'h 
4s~ 

'Sq 
Qb~ 
Qbt 
Qb? 
qb3 

lon~ "~4 
~bS 
~b~ 
l~7 So 
'b~ 
l~Q 

'7n 
'71 
'7? ~ 

'7' '7 q 
7s 
7~ 3t 
77 
7~ 
7~ 
b~ to 0 ~ 
bJ 

1 On 1 b~ 
~, 

' TF (lf'ISV) C.!'TO 31 
IF (.IICT .~Ill() C:OH~ Il 
l J~v:. TRliE • 
lF(~.fQ.N) ~UTO q 

1( 0:~. 

rALL TAB?C~',~,x,ro,T,SO,TNF,TJ,~T~GT~) 
~ =~,o 

Cf'lt;T lNUf" 
"o ~n J:l,~!-1( 
r4LL lNVCT~((t2,I),TC~+2rll) 

cnr,rr'luf 
~':Kt(' 

IF(K.LF.(N•1)) cnro IOOè 
1'::1(0+1 
r.oru 11lvo 

CUIITI.'HfE 
1\:f\+1 

lFci(.Lf.cr,+t>l corn troo 
P[TUPt, 
Cü•t TT t,ll( 
I'::J< +.? 
TF(h.LE.CII+l)J crrn ~~~0 
r.oru 1001 
COtiT !lill( 
~lr'GTG:. TJ<II[. 
ru••r rr,IIE. 
l>l Tt..Pt; ",.,, 



~~~ r 
t~ r 
'o6 · 

~ U llt·; nU T l r,! [ T ft t ~?. ( t< , ~', X, Y...f.) , T 1 , S 0 , 1 r' F , T , ~~ J L G T r. ) 
f'll~LNSTON T(3o,3n),T1(3ü,30),X(j0) 

b7 
ce 
bq 
9o 
9! 
9? 
9~ 
9q 
9~ 
96 
~7 
1~ 
'19 
JO 
lt 
J? 
)3 
Jq 
J) 

l6 
J) 

is 
)9 
.o 
·1 
2 
3 
4 
s 
6 
7 
8 

1"\0tJL:Lt. PP[rlSII1f; T,Tt,OH,DV,Zl,X,S 
PE/IL UJF,SO 
L U r, l C: Al S Hl G T(,, 

S Pl C TG = • F' A L S E' • 
f'O 100 1=1,tJ•I\+2 
r.iLL P 1VCT1(K,I),J(r.,l)) 

CALL l~V(T!(K•?,J+t),T(K•2,I+l)) 
lOO r.o~.!TJti1 1 E 

(') o 1 1 2 I = 1 , r. - ~; 
T F ( ( A l! ~ ( T ( t< , J ) - T ( li , I t 1 ) ) • L T • S 0 ) • /1 f.i [) • ( t. ~ 0 ( T ( 1 . , l + 1 ) - T ( Y , I t 2 ) ) • L T 

F~.SO)l GUTO lOOf~ 
11? ror!Tir:ttE 

T(K-t,J):X(' 
f'O 110 l=l,tl•t·:+l 
[)H:T(K,l)·T(K-2,Jt1) 
IF ( (A t3 S ( N1) • L T. Sn) • CP. (AAS ( T ( 1\, l) ) • G T. I rl F') ) G L' T n 1 1 1 
rAL.L VlV(DH, 71) 
T(K-1,It1):T(K·l,l)t(X(K+I·2)-X(I))*71 
r,oro 113 

111 r. o r-1 r r r:lfl 
T(K-1,Tt1l=TC~·1,I) 

l tn CONTir.t.l[ 
l 0 r. 0 r-JT Hil 1 E 

K=Kt1 
100 0 cnr-JTINUF 

f'IO 10 I:t,~l-Kt2 
f'IV:J(K•l,l+l)-T(K-1,!) 
If ( ( AD S ( 0 V ) • L T • S 0 ) ~.M'(' • ( AU S ( T ( K -2 1 I t 1 ) ) • G T • IN f ) ) G n T n L:~ 

CAU. TNV(['IV,Z1) 
T(K,I):T(K-2 1 I+1)t(X(I+K-2)•X(I))*Z1 

9 12 
0 

GOTU 10 
COtJTINUE' 

1 
2 
l 
q 

KO=K 
CALL TAU3(K,I,X,T,S) 

~<=Ko 
CALL INV(S,Zl) s 

6 lo T(K,I)=Zt 
CONTHIUf 

7 
a 
9 
0 
t 
2 
l 

IF(K.GE.(N+l)) GOTO 1001 
I<:Kt1 
GOTO 1000 

lOoq CONTJtWE 

l O 
0 

l S Hl G T G = • T R lJ E • 
CONTINUE 
PETUPfJ 
Frm 



3q c 
3r; r 
36 
37 
3A 
39 
iO 
lt 
i? 
i3 
iq 
iS 
i~ 
i7 
lA 
l9 
)O 
ll 
i? 
l3 
lQ 
lS 
î~ 

Su P. fH1 UT Hl E 1 A e 3 (Il, 1, X, T, S) 
f" 0 Il~ L l PP E C' 1 S J['H~ T, R 1 , R 2, R 3, R, S, 7, l 1 , X , ~ 1 , Sc.', ~ 3 
n!M[NSJON T(30,30),X(30) 
rALL INV(T(K-2rl),Pl) 
CALL INV(T(K-2,I+l),P.2) 
CALL INV(J(K-2 1 I+2),P3) 
CALL INVCTCK-q,I+2),P) 
7:P2-H1 
CALL INV(Z,Z1) 
Sl=O+(X(I+K-~)-X(l))*Zt 
Z=R2•R 
CALL INVCZ,Zt) 
S2=0+(X(I+K•3)-X(I+l))*Z1 
Z:P3-R? 
C AL L H! V ( l , Z1 ) 
S3=S2t(X(l+K-2)-X(It1))*Zl 
Z=S3-S1 
CALL !NV(Z,Zt) 
S=R2+(X(ItK·2)·X(l))*Z1 
PETUPN 
END 

\ 

': 
1 
1 



~ U Pk n LIT I ~~ l L F C T ( ~·, Y, F, Sv , Ir' r , x 0 , 1< , T ) 
f' Ir" l tl S T 0 ~· T ( 3 0 , 3 0) , F ( 3 0) , X ( 3 o ) 
f'OtiGU. PRlr I SI ntJ T, X, f 

l P(AL INF,SO 
1 r ~"~LF~UT 0[ LECTUPL 

) , 

P[AD(10 1 27) N 
2 7 F UR t-1 A T (! 3 ) 

READ(10 1 25) (X(l),J:J,N) 
2S FORMAT(3F10.6) 

P[AD(10 1 2b) (F(J),J:1,N) 
èo FOPMAT(3F10.b) 

PEAD(10,35) SO 
F 0 R ,_,A T ( F 1 0 • 7 ) 

DF LECTIIRE 
\ 35 
1 ~ft~~ 
c 

1 c 
C * • * * * * * IN I T TA L 1 S /1. T 1 0 tl******* 

no 251 1=1,~1 
WRITE(11 1 252) I,X(T),l,f(l) 

~52 FOPMAT(1X,'X(',I2,'):',D23.16,5X,'F(',I~,'):',0~3.1b) 
?St CONTitWE 

WRITE(11 1 7) flO 
7 FQP,..1AT(l)t' 1 311Sû:,F10. 7) 

DU120 J:t,N 
TC2,J):F(I) 

, 12o T(t,J):O 
CONTINUE 

WRITE(11,37) 
~IRITE(11,37) 

37 FORMAT(/) 
INF:tO.**o 

K:3 \ 
XO:O 

PETURN 
ftH) 

SURROUTINE INV(A,D) 
DOUbLE PRECISI0N ~,B 
IF(A.rJE.O) GOTOl 
O:t. 71t(1C''•**35) 

1 caro 2 
CONTINUE 

E\:t;A 
? CONTINUE 

RETUPN 
ENO 

SUPt<OUTlNL INV 

i· 
.1 



? 
3 
IJ 

SUn t: nu T J1 1L 1 \4 t · C ~. , X , T ) 
f'OI!t;Ll PPL('l~)ln~! T,X 
f' P' t.r·' S T U ~' X ( 3 0 ) , T 0 0, 3 11) 
IC=O 
1<'0=5 
~'F =h 

s 
~ 
7 

?1? CUNT ff,llL 
T:?. 

i() 
~n 
~ 1 201 
1 

b~ 
~3 
bq 
~s 
b6 
b7 
b~ 
b9 
7o 
71 
7? 
7l 
7q 
rs 
'6 
'7 
'a 
'9 
lo 
11 
~~ 
:3 
'4 
s 
6 
? 
8 37 
~ 
0 Elt 0 
t 62o 
~ 72o 
l 

r.or.rr TrH'l 
.J=I/2 
IP=l-2*J 
IF((J.GE.KO).AND.(J.Ll.(~F-KO)))GUTU 20b 
TT:J 
GOTO 207 
CONTIIJllE. 
IT:KO 
CONTJf;llE 
TF((J.GT.~F).AN~.(J.~T.(~F-KO)))GUrU 201 
r;oro 2n4 
CONTINUE 
TF(IP.NE.O) GUTO 20e 
TT=NF-Jtt 
caro 209 
roNTINUE 
IT=r~F-J 
roNTINUE 

CONTINUE 
!F(IC.GT.2) GOTO 210 
IFCIP.EQ.O) Garo 202 
WRITE(11,620) (T(lCt?.•Ltt,J-Ltt),L:t,lT) 
Garo 205 

CONTINUF \ 
WRITF(tl,btO) J,X(J),(T(?.*L,J-Ltl),L:t,lT) 
Garo 205 
rONTINUE 
!FCIP.NE.O) GOTO 211 
WRITEC11,720) CTCIC+2•L,J-Lt1),L=l,Ir) 
Garo 2os 

CONTINUE 
WRITEC11,6?.0) CTCIC+?.*ltl,J-Ltl),L=l,IT) 
CONTINUE 
I=I+l 
If(l.LE.2*Nf) GOTO 200 
IC:ICt10 
NF:NF-10 
WRITEC11,37) 
FORMAT(/) 
lF(lC.LE.N) GOTO 2!2 
f0RMAT(1X,I3,1H*r~11.5,SX,5(Dll.S,11X)) 

FORMAT(4X,1H*r16X,5(11X,D11.5)) 
FORMAT(4X,tH•,16X,S(~11.5,11X)) 
RETURtJ 
END 
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0.10000Dt01 •,900000+01 

-.100000+01 0.200000+01 0,333330+00 0.111110+01 
O.OOOOODtOO 0.100000+01 •.300000+01 •,1604bD•16 

0,10000Dt01t:~:~::::::0.34000Dt3b:·::::::::J0•75000Dt000.
2

l
3330

+0
1 

0,20000Dt01 O,bb6670t00 
-.scoono+oo 

0,000110!1•00 

0,6112050-16 
-.211f-8110t02 

-.535120-01 0,854010•16 
0,1&2190+03 -.217190+02 

-l)-;9lrnro-fJ -.59813D·Ol o.97&39D·l6 
-.5onoo~+ot ' n.t7A91D+03 -.1921120+02 

-.1111~qn-1- • - -.&~&070•01 
!1,5547~P+1A •,40000~+01 0,194150+03 

o,ot~onoo .. no 0,6&8720-1 
•.101100~+1~ 0,100bb~+18 0,1Hl07U+03 

o,q,7r71"-1& o.43707D-1& 0.437070-1& 
•,195070+1A •.195070+18 0,917350+17 0,301710+18 

O.bQ9P0~·16 0,&49840•16 0,649840•1b O.b498QD•1b 
0,71Q300t17 0.7143nPt17 0,711130~+17 0,7b87bOt17 

0.1&2080·15 O,lh29HD•IS O.lb298D•15 0,1&2960•15 
0.~09750+17 0,509750•17 0.509750+17 0,20761~+18 

0,111337!1·15 0,143370•15 0,143370•15 0.14j370·15 
o.n4h77D+17 n.Q4b770+17 o.37&12D+17 o,&3333U+17 

0,3QIIP10·15 0.1209~~~~ t.1209HD•l5 0,120960•15 
•,100000+01 0.37500D•OO 0,528&90+17 

0,1A7710•15 0,60000Dt01 ,366870•15 
0,2500110+00 •.112500+01 

o.3&ooootn2 -.603250·15 
-.27771'10-01 

0,2119030-15 

1'5&0-15 
n.n27A0+1A 

3&80-15 o.97b9oD.,6 
n.17!11li'I0+03 •.1254111•+02 

•,103A1Dt00 0,951620•1& 
11150+01 n.180l1D+03 

-.113 00 15 ;~~~ 
n,AII0400+17 

0,1Q337D•l5 
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"········· 
~~ ll'(f) P(XI) Q()'I) FC(XI) F(Xl) AJTUGNAHLE 

······•************************************************************************************************** 

o.nonono+oo 0.211270+09 o.nooonooooooooooootoo o.oo OUI 

-3.no -n.Jili11D-o7 •O.lOOOOOOOOOOOOOOODtOl -1.00 NON 

l 

1 

-?.no -o.I73911D-o7 -0.173970-07 O.tOOOOb5761l663646Dt01 1.00 NUN 

-1. no -O.Il11>9f!D•O!I •O.Iltb980•06 O.lOOOOOOOOOOOOOOODt01 1.00 ~ION 

o.no -O.Il7b280t07 •0.7228011lll83236b9b0-16 o.oo oui 

1. no 0.235990-00 0.235650-09 1.00 NuN 

z.no 0.91!2I!OOt07 0.51728Q903163639b0•17 o.oo oui 

3.00 0.1368b0+06 O.IOZSOOI!5360659115D•lb o.oo our 

11.00 o.lll1B3D-09 0.631600t07 O.t70553bOb511116bD•Ib o.oo our 

r;.no -0.1131500-10 •O.Il31500•10 O.IOOOOOOOOOOOOOOODtOl 1.00 NUN 

t>.no ·0.32b590t07 o.3977110il27454222l0-1b o.oo OUI 

7.no O.ll72Zif0•10 O.lOOOOOOOOOOOOOOOOtOl t.oo NUN 

0.31l9270t07 O.S99576507731l2985D•I6 o.oo OUI 

o.oo -0.62b260-IO O.I0000000000000000t01 1.00 "'UN 

to.no -o.9?.bl>ll0+07 0.62118196284356719D•1b o.oo OUI 

11.00 -0.1251100t06 0.79545315633b387bD•lb o.oo OUI 

\ 
t?.no O.lb772U•10 0.1f>7720-10 o.o999099999o91!251D+OO 1.00 NON 

13 .no O.t51lll30t06 o.oo OUI 

111.no •O.Il114290-09 0.99999999999991l61Dt00 1.00 NUN 

to;.oo -0 • 31 1 51!·- 0 Il -0.155750•06 z.oo NON 

O.S61140511693n53358D-Ib o.oo ' Oui 

r 



\1. •4. ooon oo 

~• •3. 000 00 0 
• •2.000000 

I
l ·1.000000 

1• o.oooooo 
1• 1. 000000 
1• 2. 000 000 
~· 3. oo 0000 
~~: 4.000000 
1 s.oooooo 
• &.oooooo 

1
• 7 .ooonoo 
l. 8.000000 
• 9.000000 

:• lo.oooooo 
• ll.oooooo 

1• IZ.oooooo 
• ll.oooooo 
l. 111.000000 

1• IS.oooooo 
• l&.oooooo 
,· 17 .oooooo 
•Ooooo t o 

~ 
1•4ooooo+01 

" 1 •looooOt01 

" ,•~ooooD+01 
1. 
,•tooooo+01 

t·Ooooootoo 

,•tooooo+01 
~ 
,·~00000+01 
~. 
,•looooo+01 

~ _, •4oooooto 1 
~ 
,•Sooooo+ot 
~ 
,••oooo0+01 
~ 
••7oooootn1 
~ 
•!ooooo+o 1 

F ( 1) • 
F( 2): 
F ( 3) 11: 

F( 4): 
F( 5): 
F( b)o: 
F( 7)• 
F( 8)o: 
F'( 9) = 
F'(IO)• 
F'(11)• 
F(12)o: 
F(13)• 
F(14)• 
F(15)o: 
F(lb)l: 
F'(l7)o: 
F'(t8)o: 
F'(l9)• 
F(20)o: 
1'(21)• 
f<22)1: 

o.oooooo 
-1.oooooo 

1.oonooo 
1.000000 
o.oooooo 
1.000000 
o.oooooo 
o.oooooo 
o.oooooo 
1.oooooo 
o.oooooo 
1.000000 
0 000000 
1·!oooooo 
o.oooooo 
o.oooooo 
1.000000 
o.oooooo 
1.000000 
2.000000 
o.oooooo 
1.000000 

O.OOOOOOtOO 
-.100000t01 

•.100000+01 0.333330+00 

1 (. 
,;·;: -: 

~ . .. . 

'·' . ' 
0.500000+00 • 0.50000Dt01 .,.- ·~. 

0.170000t36 
.100000t01 

0.250000t00 
•.333330+00 0.633330+01 

" ~- 0.210530+00 
-.100000t01 

O.OOOOOOtOO 
0.100000+01 

Oo100000t01 

•.126670+01 -.285000+02 
-; ~ .... 465120•01 . 

•.7ooooo+01 , • o.143SOOt03 

-.100000+01 0.214500+18 0.127b60+18 .600000+01 
.157210•16 0.157210•16 Oo1655b0·1~----------1 

0.170000+36 0.104370+18 0.220260+.19 .. . 0.830930+17 
.ooooootoo o.ooooootoo · o.o9oooo+OO ·; '·· o.oooooo+oo 

0.170000+36 0.104370+18 0.1&2170+18 :< 0.22&340+18 
a..u.wu..wWAuwL-~----lJ•OOOOODtOO O.OOOOOOtOO .. . . . .· OoOOOOODtOO 

0.100000+01 0.686390+17 ~.7&0&90+18 0.737870+17 
0.1 OOOOOtO 1 u...JIU..I..II.Lil.&l:.ll-------:-f•437070•1 b 0 .437070•1 b 

-.100000+01 0.200000+01 0.234990+18 ~ 0.1&3250+18 
o.ooooootoo o.1ooooo+01 .&49840•16 

0.100000+01 ·•.200000+01 0.300000t01 ·· .. , 0.714300+17 
0.100000t01 0.934580•16 0.100000+01 - ·•· ~1&2980•15 

•.1000QO+Ot . 0.200000+01 •.300000+01 0.509750+17 
0.000000+00 \ 0.100000+01 

•,J, __ 

1' 



r 
~·900000tll1 
~·100000+02 

~·Il 0000+02 

~·120000+112 
~·13oooD+n2 

~·14000Dt02 
~·1'3oooo+n2 
~;i6onoD+II2 
~•17onoo+n2 
t 

0,100000+01 0,100000t01' ,222220+00 
0,100000+01 •,900000+01 

•,100000+01 0,20000Dt01 0,333330t00 0,111110+01 
O,OOOOOOtOO O,I00000t01 •,300000+01 •,1604&0-1&" , 

O,IOOOOOt01t·:::::::::0.340000t36::::::::::Jo,750000tOO:::::::::::o. 3ooOODto 1°' 4
b

6
&

7
0+0

1 

0,21101100t01 0,666670+00 0,200000+01 
f •,500000+00 0,400000+01 

o.oooooo.no 0,133330+01 
' 0,100000+01 

. 0,100000t0f 

0,642050-16 
•.2468110+02 

-.535120·01 0,654010-16 
0,1621q0+03 •,2171qD+02 

~!'li'T.,..,..rr.::-<Mr. -.598130•01 0,976390•1& 
•,500000+01 0,178910+03 •,192420+02 

•,656070-01 ,110320·15 
0,554790+18 -.4ooooo+OI o,194150+03 o.I11570+18 

o.oooooo .. oo o.e6e720·1J-~-------w~~~~~~------~~~rn~~ 
•, 1 0 4 0 0 0 + 18 0. 1 0 0 6 6 0 + 18 -u.:~~-=-.:...;.-=-o -. 1~8;;-:I;-:0:-:;7;-;:0-:-+-:0-:3-

0,43707Ô-16 0,437070·16 0,437070•16 
-.195070+18 -.195070+18 0,917350+17 0,301710+18 

0,649840-16 0,649840-16 0,649840-lb 0.649840•1& 
0,714300+17 0,714300+17 0.714300+17 0,768760+17 

o.162q80·15 0,162980•15 0.162980·15 0.162980·15 
0,509750+17 0,509750+17 0,509750+17 0,207810+18 

0,143370-15 0,143370·15 0,143370-15 0.143370-15 
0,446770+17 0,446770+17 0.376120+17 0,633330+17 

~~~~~~--~--~~~uu~~~~~~-f-120980•15 0.120980•15 
•,100000+01 0.375000+00 0,528690+17 0,407200+17 

0.1~7710-15 0,800000+01 
0,250000+00 -.112500+01 0,618750+01 

0,360000+02 •,603250•15 0,177780+01 
-.277780•01 0,562500+01 

0.209030·15 0.194590+01 
0,511110+01 

b,225000t01 

I,101360·15 
0,272780+18 

163660-tS 0.97&qOP•16 
0.1704110+03 •,125480+02 

w-TWTT~~ •,103810+00 0,951620•1& 
-.291450+01 0,180110+03 -.791070+01 

•.111690+00 
0,840400+17 0,104270+01 

0,143370-15 •.121880•1 
-.221920.+19 

o.12oqeo-15 \ 

""i: 
,\.' ·-··ol .·:· .... · .... 



t X(l) P(Xl) Q(Xl) FC(Xl) F(Xl) ATTtlGNABLE 

t **** * * * * * * * * * * *** ** *** ** ***** **** * * ** * *** * * * ******** ** ** ***** * * * ***** ************:~· *** **** * ***** *** * * * ** 
1 •4.oo o.oooooo+oo ·0.397240+11 o.ooooooooooooooooD+OO o.oo oui 

•3.00 

.z.oo 

•1.00 

o.oo 

1.oo 

2.00 

l 
l' 3.00 

! 
4.00 

'5.00 

~>.oo 

7.00 

8.oo 

1 ,. 

1o.oo 

ll. 00 

l. 

12.no 

tl. 00 

111.oo 

ts.oo 

16.00 

n.oo 

0.345080+10 
J 

0.1~1740+10 

0.3562~0+09 

0.237310•09 

•0.170100+08 

0.207250·08 

0.11~5730•011 

0.389910•011 

0. 2138110+07 

•0.3115080+10 •0.10000000000000000+01 

0.161740+10 0.10000000000000000+01 

0.35~2b0t09 0.10000000000000000+01 

•0.328320+09 ·•O. 7228014483236~9~0•18 

•0.1'70100+08 0.10000000000000000+01 

0.400650+09 ~ 0.517284903183639~0-17 

0.454360+09 0.10250085380859450•16 

p '.. t ~~ 

0.228610+09• f 0.170553~0~51111660•16 

•1.00 
~ r t·. 

1.00 

1.00 

0~00 
. ~·. :-~ 

·1.00 

o.oo 
tf. 

~--~ . _;:; o.oo 

.. ! ,,. ~-'"!\.: .. -~.:·., ,. 
. o:oo•: 

:·· .• ,r. 

1., '· 

0.21384Dt07 ,!""": O.tOOOOOOOOOOOOOOOOtOÎ ,,. 

' ,, . ·. "~:~ ·. ~~ r·., 1, .1( .... • ••• 

•0.24~750•08,1•~ •0.~25400+08 • o.397740II274542l210•16. >~e·u.o.oo 
! . . 1: •. ~ ; . , .. 

OUI 

OUI 

OUI 

OUI 

OUI 

OUI 

OUI 

OUI 

OUI 

OUI· . 
'1• • ... ~ ~ ~. : " 

.. 0.2993110+07 •0.299380+07 . 1 •. o. 10000000000000000+01 
')'·· .. • .. ~ J'" •. ·~ ' 

l.OOt&"'·.~ · \• OUI 
t . ' '1 l .~ "''' :~ •1"'' , ) r, 

·0.272160•08 0.453910+011 
.' r.j' .• 1 1, 

f 0.59957850773429850·1~. 
· ·· .r> _,.,. . -•. 

·.~:>.o.oo · OUI • t .. ~ 

•'i, 4,' \ t .. :.,..·"'. 

0.41Z780+07 o.412780+07 _ o.toooooooooooooooO+Ol t .. r.oo ·.: oui 

-0.606810•011 
.. '! 

-0.732130+08 0.82881962843587190•16 

~-~ .. ···_'~\"-' ·~ ~· 

.~; o'tJ .. 4 .~ -~ • OUI 

•O.S51b70•0ft 0.79545315633~387~0-16 
.... ·, ' .. , .. 

0.90. OUI 

0.2b';ll2(l+OII 0.265420+08 0.999999999999112510+00 1.00 OUI 

o.31b1~0+07 0.81013328973147100•16 o.oo OUI 

•0.383200+00 -o.3113200+09 0.99999999999994~10+00 1.00 OUI 

-0.1232110+10 -o.~1~2ZDt09 o.19999999999998810+01 z.oo OUI 

0.131010-06 o.Z2418Dt1o 0.5844058b930533580·16 o.oo OUI 

0.1~2100+11 0.162100+11 0.99999999999998650+00 1.00 OUI 
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SURROUTINE FCONT 

S~RROUTINE FCONT(N,X,INf,T,F) 
~I~ENSION T(30,30) 1 X(30),y(30),p(30),Q(30),F(60) 
DOUBLE PREriSION T,F,P,O,FC,X,Y,Z,Cl,C2 
PEAL INF 
~0, 925 I=l,tJ 
v c' 1 + 1 > = x CI > 
CONTirJlJE 
D 0 9 2 0 I : 2 , f·J + 1 
Z:Y(I) 
T(l,t):O 
P(l):t 
P(2)=TC2,1) 
Q (1) =0 
Q(2)=1 
DO 900 K:3,N+l 
IF(K.GE.N) GOTO Q16 
IF(AAS(T(K,l)).GT.INF) GOTO q12 
CONTJtWE 

F~R~ULE NUMERO 1 ** 
P(K):(T(~,1)•T(K-2,1))*P(K•l)t(Z•YCK•l))*P(K•2) 

O(K):(T(K,1)•T(K•2 1 1))*Q(K•1)+(Z•Y(K•l))*O(K•2) 
IFCK.GE.N) GOTO 900 
IF(ARSCTCKt1,1)).GT.!NF) GOTO 902 
GOTO 900 
corHHJUE 
K:K-1 

\ CONTINUE 
TF(AASCTCK•1,2)).GT.INF) 
IFCA0SCTCK+3,1)).LT.INF) 
IFCAASCTCK+1,2)).LT.INF) 
IFCAASCT(K•1,3)).CT.INF) 
IFCABSCTCK+5,1)).CT.INF) 
r,oro 901 
CONTINUE 

FORMULE NUMERO 2 ** 

GOTO 
GOTO 
GOTO 
GOTO 
GOTO 

951 
ÇQ3 
913 
951 
911 

P(~t2):(Z•Y(Kt2))*P(K) 

P(Kt3):(T(Kt3,l)*(Z·Y(Kt2))·T(K-1,1)*(Z·Y(K+1))tT(Kt1,2)*(Y(Kt2)• 
#Y(2))•T(K•1,2)*(Y(~+1)•Y(2)))*P(K)+(Z•Y(K+1))*(Z•Y(K))*P(K•1) 

Q(Kt2):(Z•Y(Kt2))*Q(K) . 
Q(Kt3):(T(K+3,1)*(Z•Y(Kt2))•T(K•1 1 1)*(Z•Y(K+1))+T(Kt1,2)*(Y(K+2)• 

#Y(2))•T(K-1,2)*(Y(K+l)•Y(2)))*Q(K)+(Z•Y(K+1))*(Z•Y(K))*Q(K·1) 
K:Kt3 
r.oro 900 
CONT HJliE 
FOR~ULE NUMERO 3' ** 

P(Kta):(Z•Y(K+2))*(Z•Y(K+Q))*P(K) 
Q(Kta):(Z•Y(K+2))*(Z•Y(K+4))*0(K) 

C1=CTCK+5,1)•(7.•Y(Kt4))*(l•Y(K+2))+TCK+3,2)*(Z•Y(K+2))*(Y(K+4:; 
~-YC2l)·TCK+1,2)*(Z•Y(2))*(Y(Kt3)•Y(K+2))•T(K•lr2)*(Z•YCK+3)) ! 
#*(Y(K+l)•Y(2))•TCK•1 1 1)•(l•Y(K+3))*(Z•Y(K+1))) 1 

C2=CZ•Y(K))•CZ·YCK+1))*(Z•Y(Kt3)) ! 
P(Kt5):Ct•P(K)+C2•PCK•1) f 

Q(KtS):Ctll'Q(K)+C?.•QC~-1) .j 
K:KtS 1 

~oro qno ·1 



r 
i 

...... 
· r vc:- · 

?03 
?0 (~ 
?05 
?06 

. ?07 
?0~ 
?OQ 
?10 
?11 
?12 
?13 
?llJ 
? p; 
216 
?17 
?11\ 
?lq 
220 
?.21 
222 
?23 
?2lJ 
?25 
?~6 
?27 
?2~ 
?2q 
?30 
?.3t 
?3? 
?33 
?34 
?35 
?.36 
?37 
?38 
?3q 
? 4 Cl 

'?tq 
?q2 
?q3 

: ;> 4 (1 

l 

qot CONTINUE 
C ** FORMULE NUMERO 3 ** 

P(Kt4):(Z•Y(Kt3))*(Z•YCK+4))*P(K) 
Q(Kt4):(Z•Y(Kt3))*(Z•Y(K+4))*Q(K) 

Cl=CCZ•Y(K+3))*(Z•Y(KtQ))*T(Kt5,1)+(Z•Y(K+3))*(Y(K+4)•Y(2))* 
#T(Kt3,2)+TCK+lr3l•CZ•YC2))*(Y(Kt3)•Y(3))•(Z•Y(K+2))*(Z•YCK+l)) 
#T(K•1,1)•CZ•Y(Kt2))*(Y(K+l)•Y(2))•TCK•1 1 2)•(Z•Y(2))*CYCK+2)•Y(. 
#*TCK•1,3)) 

C2=CCZ•YCK+2))*(Z•Y(Ktl))*(Z•Y(K))) 
P(K+5)=Cl*P(K)+C2*P(r.•1) 
Q(Kt5)=C1*Q(K)+C2•Q(K•1) 
K:Kt5 
GOTO 900 

911 CONTINUE 
IFCABSCTCK•1,4)).CT.INF) GOTO 951 
IFC(ABS(T(Kt7,1)).GT.INf).OR.CA8S(T(Kt1,4)).GT.INf)) GOTO 951 

C ** FORMULE NUMERO 4 ** 
Q(Kt6):(Z•Y(Kt6))*CZ·YCK+S))*(Z•Y(K+4))*Q(K) 
P(Kt6):(Z•Y(K+6))*(Z•YCK+5))*(Z•Y(K+4))*P(K) 

Cl=(T(K+7,1)*(Z•Y(Kt6))*CZ•YCK+5))*(Z•Y(K+4))+ 
#T(Kt5,2)*(Z·Y(K+5))*(Z•Y(K+4))*(Y(K+6)•Y(2)) 
#+TCK+3,3)*(Z•YC2))*(Z•Y(K+4))*(Y(K+5)•Y(3)) 
#+TCK+lr4)*(Z•Y(2))*(Z•Y(3))*CYCK+4)·Y(4)) 
#•T(K-1rl)*CZ·Y(K+3))*(Z•Y(K+2))*(Z•YCK+1)) 
#•T(K•lr2)*(Z·Y(K+3))*(Z•Y(Kt2))*(Y(K+l)•Y(2)) 
#·TCK·lr3)*CZ-YCK+3))*(Z-YC2))*CYCK+2)•Y(3)) 
#-TCK•1,4)*tZ•YC2))*(Z•Y(3))*(YCK+3)•Y(4))) 

C2:CZ•Y(Kt3))*(Z·YCK+2))*(Z•Y(K+1))*(Z•Y(Y.)) 
P(Kt7)=Ct•P(K)+C2•P(K•1) 
Q(Kt7l=C1*P(K)+C?*Q(K•1) 

K=K+7 
900 CONTINUE 

F(!-t):P(N+l) 
F ( J t ~J •1 ) : Q ( t-J + 1) 

920 C:ONTirJl!E 
PETURN 

951 CONTitJUE 
WR!Tf.(11,952) 

952 FORMAT(lX,'ARRET PROVOQUE PAR:FORMULE NON PREVUE (SINGULARITE N 
#CARREE) OU SINGULAPITE DEPASSANT DIMENSION 4') 

RETURN 
END 

i 
1 

·1 
1 
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SUBROUTINE VIGN~ 

r. SUIIPR~GRAMI-'E CALCULANT LfS POINTS NON ATTEIGNABLES 
C ~ L'AlOE Df LA METHODE DF PERTURAATIO DE VIGNES 
(' 

l 

305 
205 
?00 

1 

?16 

SUBROUTINE VIGN[(tl,X,F,INF,T,TB,P,CP) 
DOUBLE PRECISION T,X,TB,P,CP,PR,F,FC 
REAL lNF 
DIMENSION T(30,30),TP(30,30),CP(60),CPR(60),PR(60,60),P(60) 
DIMENSION X(30),F(60) 
riRITECt 1,200) 
I'IRJTFC11,305) 
WRITE(11,205) 
FORM~TC1X,12(1H*)) 
F 0 P 1-1 1\ T ( 1 ) 
F'ORMAT(lX, 'RESUL Ti\TS: ') 
KI=l 
KMAX=S 
~.! 1 = 2* tJ 
CMAX=0.30103*FLOAT(27) 
!10 1 I=1,Nt 
CP(l):O 
CALL fCONT(N,X,INF,T,P) 
I:'O 216 I=t,rn 
PR(l,l):P(!) 
CONTitJU( 

Kl=2 
5 CONTINUE 

CALL PERTU(N,T,T8) 
CALL FCONT(N,X,INF,TP,P) 
DO 217 I=l,N1 
PR(I,KJ):P(I) 

?17 CONTHJliE 
DO 209 I=l,Nt\ 
PM:O. 
no 207 L=l,KI 

207 PM:PMtPR(l,l) 
PM=P~/F'LOAT(KI) 
V ARP= O. 
DO 208 L:l,KI 
VARP=VARP+(PR(I,l)•PM)~*2 

208 CONTINUE 
VARP:VARP/F'LOAT(~l-1) 

fPS:SQRTC(P(I)·PM)**2+VARP) 
CP(l):CMAX 
IFCEPS.EQ.O) GOT0209 
CP(l):O 
IFCPCIJ.NE.O) CP(1):ALOG10(A8S(P(l)/EPS)) 

20Q CONTINUE 
r.ONTPOLE DE STATIONNARITf 

IF(Kl.fQ.2) GUTO 211 
DO 210 I=1,N1 
JFCARSCCP(!)·CPR(l)).GT.O.S) GOTO 211 

?10 C:ONTJNUE 
GOTO 223 

?11 CONTINUE 
KI=K!tl 
IFCKI.GT.KMAX) GOTO ?23 
"o 2 1 2 r = 1 , r! 1 

1 . 



r ,. 

b2a 212 CPR(I):CP(I) 
~2r; GOTO 5 
~26 223 CONTINUE 
~27 WRITE(tl,bOO) 
~2R WRITE(11 1 700) 
~2 q W RITE ( 11 , 4 50) 
~30 7no FORMAT(1X,130(1H*)) 
~31 600 F0RMAT(4X,'I',7X,'X(l)',8X,'P(Xl)',t3Xr'Q(X!)',1bX,'FC(Xl)',15X 
632 &, 1 F(Xl)',7X,'ATTfiGNABLE') 
~33 DO 220 I=l,N 
b3q Jf(P(l+N).EO.O) GOTO 320 
~35 FC=PCI)/POtN) 
b36 GOTO 310 
637 320 CONTINUE 
b3A CALL INV(PCI+~),FC) 
63q 310 CONTINUE 
640 Ct:tO.**(•!D!NT(CP(I))) 
641 C2:tO.**(•IDirJTCCPCI+N))) 
6q2 IFC(ABS(P(!)).LT.C1).AND.(ABS(P(I+N)).LT.C2)) GOTO 2~0 
6q3 GOTO 2ll5 
6qq 240 CONTINUE . 
6q~ WR!TEC11,400) I,X(!),P(!),P(!tN),FC,F(l) 
646 400 FORMAT(1X,I4,5X,F7.3,5X,012.5,5X,012.5,5X,023.1o,5X,F7.3,9X,3HNOI 
647 WRITE(11,450) 
6qR 4~0 FORMAT(/) 
bqq GQTO 220 
6So 2QS CONTINUE 
6St WRITEC1t,S00) IrXCI),P(I),PCI+N),FC,f(l) 
652 WRITEC11,450) 
653 500 FORMAT(1X,I4,SX,F7.3,5X,012.5,5X,012.5r5X,023.1o,5X,F7.3,9X,3HOU 
6Sa 220 CONTINUE 
6~5 PE TURN 
656 FND 

\ 

l 
f 



h1tq FlJr,rTTD~' f-ll.Si;PL)(Irt.liT,f"Ii~) 
~~n (fJL;TVIILn.rr (:',T) 
~ s 1 c n ~·,1, 0 ~11 tt t1 s (J o 171: , X , x F' ( 3 ) , c , cP ( 3) 
h~? n=o 
h5~ X=1001. 
~ ~ '~ x p ( J ) = 1 () 0 1 • 
h~5 XR(2)=100J. 
~~6 XP(3)=1001. 
~57 c=o. 
~SA CP(l)=O. 
65Q Cf.'(?)=O. 
~bO CPO)=O. 
~b 1 C =C + 1 
~b? V:MUO(I,tOOOOOOO) 
~ë 3 w = 1..1 0 n CT , 1 o 0 c o o o 1 ) 
'&4 V:V+(~-S.l6)/(1.E7+0.5) 
~ul) X:C/(V+l.) 
~b6 HASARD:CrE8UT~(l.E7-V)+FTN*V)/1.E7 
6~J7 P[TUPr; 
~bP fiJD 

1 
! 

P[PfliRRA TI OrJ \ 
~UAROUTINE PEPTU(N,T,TA) 
OOU~LE PPECISION T,TR,ERR 
OIMENSJON T(30r30),TP(30,30) 

ERR=lO.**•lA 
DO 19 I=2,tl+l 
DO 18 J=l,N•I+2 

SU A 1~ 0 U T l NE PEn TU 

T~(I,J):T(I,J)*(l.+S!CN(ERR,HASAR0(-1.,+1.))) 
lR CONTINUE 
lq CONTINUE 

END 
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