N

N

Interpolation polynomiale et rationnelle d’une fonction
de plusieurs variables complexes
Claudine Chaffy-Camus

» To cite this version:

Claudine Chaffy-Camus. Interpolation polynomiale et rationnelle d’une fonction de plusieurs variables
complexes. Modélisation et simulation. Institut National Polytechnique de Grenoble - INPG, 1984.
Francgais. NNT: . tel-00311635

HAL Id: tel-00311635
https://theses.hal.science/tel-00311635
Submitted on 19 Aug 2008

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://theses.hal.science/tel-00311635
https://hal.archives-ouvertes.fr

[[HESE

présentée a

I Institut National Polytechnique de Grenoble

pour obtenir le grade de
DOCTEUR DE 3éme CYCLE
«Mathématiques appliquées»

par

- Claudine CHAFFY—CAMUS

6da
INTERPOLATION POLYNOMIALE ET RAT:ONN?ELLE
D'UNE FONCTION DE PLUSIEURS VARIABLES COMPLEXES. |
SR

Thése soutenue le 29 juin 1984 devant la commission d’examen.

C. BREZINSKI ~ Président

J. DELLA-DORA

M. DUC—JACQUET } Examinateurs
P.J. LAURENT






UNIVERSITE SCIENTIFIQUE ET MEDICALE DE GRENOBLE
Année universitaire 1982-1983

Président de I'Université : M. TANCHE
MEMBRES DU CORPS ENSEIGNANT DE L'U.S.M.G.
(RANG A)

SAUF ENSEIGNANTS EN MEDECINE ET PHARMACIE

PROFESSEURS DE 1ére CLASSE

ARNAUD Paui Chimie organique

ARVIEU Robert Physique nucléaire 1.S.N.

AUBERT Guy Physique C.N.R.S.

AYANT Yves Physique approfondie

BARBIER Marie-Jeanne Electrochimie

BARBIER Jean-Claude Physique expérimentale C.N.R.S.
{labo de magnétisme)

BARJON Robert Physique nucléaire 1.S.N.

BARNQUD Fernand Biosynthése de la ceflulose-Biologie
BARRA Jean-René Statistiques - Mathématiques appliquées
BELORISKY Elis Physique
BENZAKEN Claude (M.) Mathématiques pures
. BERNARD Alain Mathématiques pures
BERTRANDIAS Frangoise Mathématiques pures
- BERTRANDIAS Jean-Paul Mathématiques pures
BILLET Jean Géographie
BONNIER Jean-Marie Chimie générale
BOUCHEZ Robert Physique nucléaire .S.N.
BRAVARD Yves Géographie
CARLIER Georges Biologie végétale
CAUQUIS Georges Chimie organique
CHIBON Pierre Biologie animale
COLIN DE VERDIERE Yves Mathématiques pures
CRABBE Pierre (détaché) C.E.R.M.0.
CYROT Michel Physique du solide
DAUMAS Max Géographie
DEBELMAS Jacques Géologie générale
DEGRANGE Charles Zoologie
DELOBEL Claude (M.) M.L.A.G. Mathématiques appliguées
DEPORTES Charles Chimie minérale
DESRE Piarre Electrachimie
DOLIQUE Jean-Michel Physique des plasmas
DUCROS Pierre Cristallographie
FONTAINE Jean-Marc Mathématiques pures
GAGNAIRE Didier Chimie physique



GASTINEL Noél
GERBER Robert
GERMAIN Jean-Pierre
GIRAUD Pierre
IDELMAN Simon
JANIN Bernard

JOLY Jean-René
JULLIEN Pierre
KAHANE André (détaché DAFCO)
KAHANE Josette
KOSZUL Jean-Louis
KRAKOWIAK Sacha
KUPTA Yvon

LACAZE Albert
LAJZEROWICZ Jeannine
LAJZEROWICZ Joseph
LAURENT Pierre

DE LEIRIS Joél
LLIBOUTRY Louis
LOISEAUX Jean-Marie
LOUP Jean

MACHE Régis
MAYNARD Roger
MICHEL Robert
MOZIERES Philippe
OMONT Alain
OZENDA Paul

PAYAN Jean-Jacques (détaché)
PEBAY PEYROULA Jean-Claude
PERRIAUX Jacques
PERRIER Guy
PIERRARD Jean-Marie
RASSAT André
RENARD Michel
RICHARD Lucien
RINAUDO Marguerite
SENGEL Philippe
SERGERAERT Francis
SOUTIF Michel
VAILLANT Frangois
VALENTIN Jacques
VAN CUTSEN Bernard
VAUQUOIS Bernard
VIALON Pierre

PROFESSEURS-DE 2éme CLASSE

ADIBA Michel
ARMAND Gilbert

Analyse numérique - Mathématiques appliquées

Mathématiques pures
Mécanique

Géologie

Physiologie animale
Géographie
Mathématiques pures
Mathématiques appliquées
Physique

Physique

Mathématiques pures
Mathématiques appliquées
Mathématiques pures
Thermodynamique
Physique

Physique

Mathématiques appliquées
Biologie

Géophysique

Sciences nucléaires 1.S.N.
Géographie

Physiologie végétale
Physique du solide

Minéralogie et pétrographie (géologie)

Spectrométrie - Physique
Astrophysique

Botanique (biologie végétale)

Mathématiques pures
Physigue

Géologie

Géophysique

Mécanique

Chimie systématique
Thermodynamique
Biologie végétale

Chimie CERMAV
Biologie animale
Mathématigues pures
Physique

Zoologie

Physique nucléaire 1.S.N.
Mathématiques appliquées
Mathématiques appliquées
Géolegie

‘Mathématiques pures

Géographie



AURIAULT Jean-Louis
BEGUIN Clauds (M.)
BOEHLER Jean-Paul
BOITET Christian
BORNAREL Jean
BRUN Gilbert
CASTAING Bernard
CHARDON Michel
COHENADDAD Jean-Pierre
DENEUVILLE Alain
DEPASSEL Roger
DOUCE Roland
DUFRESNOY Alain
GASPARD Frangeis
GAUTRON René
GIDON Maurice
GIGNOUX Claude (M.)
GUITTON Jacques
HACQUES Gérard
HERBIN Jacky
HICTER Pierre
JOSELEAU Jean-Paul
KERCKOVE Claude (M.)
LE BRETON Alain
LONGEQUEUE Nicole
LUCAS Robert

LUNA Domingo
MASCLE Georges

~ NEMOZ Alain

QUDET Bruno

PELMONT Jean

PERRIN Clauds (M.)
PFISTER Jean-Clauds {détaché)
PIBOU LE Michet

PIERRE Jean-Louis
RAYNAUD Hervé
ROBERT Gilles

ROBERT Jean-Bernard
ROSSI André
SAKARGVITCH Michel
SARROT REYNAUD Jean
SAX0D Raymond
SOUTIF Jeanne

SCHOOL Pierre-Claude
STUTZ Pierre

SUBRA Robert

VIDAL Michel

VIVIAN Robert

Mécanique

Chimie organique
Mécanique
Mathématiques appliquées
Physique

Biologie

Physique

Géographie

Physique

Physique

Mécanique des fluides
Physiologie végétale
Mathématiques pures
Physique

Chimie

Géologie

Sciences nucléaires 1.S.N.
Chimie

Mathématiques appliquées
Géographie

Chimie

Biochimie

Géologie

Mathématiques appliquées
Sciences nucléaires 1.S.N.
Physiques

Mathématiques pures
Géolagie
Thermodynamique (CNRS - CRTBT)
Mathématiques appliquées
Biochimie

Sciences nucléaires 1.S.N.
Physique du solide
Géologie

Chimie organique
Mathématiques appliquées
Mathématiques pures
Chimie physique
Physiologie végétale
Mathématiques appliquées
Géalagie

Biologie animale

Physique

Mathématiques appliquées
Mécanique

Chimie

Chimie organique
Géographie -






e how o expumer s o de tude
« n?w '36»utmw:l: rtechenche MP&:am g:);im DORA,
‘ Joun  don altention. & ey eclewn  comcds C‘Au’ig'
m’ a Wdiﬂu.&g Jouk 0w Qoma de ce ..ha.d‘ai@/ y
g’ & Mot  Mocl GASTINEL, G ' o
q».egq,ucgod Acwowue _-‘i , ; '

¢ mmuue  wivement  Mowiwnn Blawde BReE2INSKI
d’ awon, wcr\'c.’ de de cdte Mée ok
Mewiows  Mane  DUC-TACQUET b Piow
LAVURENT o’ oo NP

%jﬁ ;e o oubtle
Viqupe M3, of en farlicbn  Blane
Dy CRESCENZO o Bolume TOURNIER Jour

'QIO.A'A& C}u.‘tﬁ.qu /m.'cm.t &'.?\aLt(_'L (1| 40-90.& ‘FMJ .’

v






-3

INTERPOLATION POLYNOMIALE ET
RATIONNELLE D’'UNE FONCTION DE

PLUSIEURS . VARIABLES COMPLEXES

Table des mahieres

0. TImhoduchion

4. Une conbiustion Remogene” dappmorimeants de
Jodl & dewn  avaniables ,Lovmt.emccA |

4 FTbioduchion
2 :?mhm euoemnmtﬂw de clcwx. ooniables umrfoxcd
I Conbudion d’ appeorimants de Todd d'ume Jonckin
Rolomorphe dams & golydique A =D(0,R).DIOR,)de T2
4 Sotymsme de oyl L[L/0] | de Fy :
2) iqacb:cm [LM],\ de FA . -
3) Plus 8Jnclofmanb/ -(;\mh'on [wrl, de Fy -

I W .iwotw&to: ajﬁf(’/\ic}uca des aﬂmmz‘f\%%;nm“

A) JwJeJ&bn
2) %ua&h{ '
3? _?. 'jlnuaw(omcc amqaafﬂ,(quc des a,’t,wo'xmnomt d;’a,gtmawx
H)- Jmmwlwnu_ Jar ceakams cgm/ntaumamb de wvanalles .
I fowmeu mfc’craﬁco d’emeun whbvw de Lonvergenee

4 Jnlopolation folymbmiale
2) %fxmﬁ«f; d’mtup(’ak'an ahonnelle

Gemdurion

(Rig&mcu

- Fo.%es.

A3

21
22

23

4
25

28

".29

30

34
26

hA
43



e

2. E.olgeilfime ek oppmowmants di. Tadd o
,&u\’m Muam'auca
Sroduetion.
I €. o.ﬂzaw.}e\zmc e a.H\w‘mewﬂk de ?o,zl: “gwmoaf;neo !
4) /W)oc.dun de calenf
2) %’X_WCA
3) Premiene gm/nciaﬁiah&n: L?L'am%/mmt de Aanami -
Susobion de @2 ' '

Ir ‘jmbo.puahdn de ¢ aﬂamm/vm Qe dco;/s—crrrwuu
4) o@’mﬂu(?o*lmxahon de FRamBs
:l) Tu),duc'fuf
I[ qd. aﬂ.?cml?\/m¢ o anomamﬂ de J2de”
) ®a}whm
2)  Qplicakion aun approxmants de Fadd wauels
3)  Wklhakon dams 0 cadie des wmamha
w M%&;\u “4 QHNO .

Cabud 4’ oppuonimants de Tad? & Murieuns tria bles
doma e Qaw\,go.?:. de  calwd devvmce ReDuce

4) €. a/?%cul‘ewne aHb&'q,u;' a da swiles /nwme;uowu

2) E—m[%c\lmﬂnt QH‘Q‘Y‘“'/ @ des ALIA‘QA e "'V)QCJ\QPauJu)n

D &byl & apporants de Sadt " Remagoies”

Y € algoithme o apoxiriants do Tade " cannes "

5) qo‘ ove%mii’ﬁw k apuormant; de Tode “ﬁnmoge/:'\u".

3 Fomib domen doms Puiteupolalion nabimmclle
nwulhnvnt& d’ e *ﬁomut.m\ de fo wvarable ,(_,cmy\f&x‘t

Pege

L5

51
53
54

5%

58
60

64

66
68

1o

13
79
g2

93
94



- 5.

on
A) ’Y)ol‘aﬁ.m.
) Totynime de Nookin ot expacrion siléyeote do
}Cufe, .
) Toblome  wnkiaf
-2.) «T'IDMO:UL eu.nt:m}tb
3) G de P’Wﬁuﬂnaﬁm de Yad¢ en O
b  N. qomk Tadd
I Fovme mtc";a«m die neale nelobf au co%P:.
(a BUMT L, Tuma |
,\) awmmt.
2) Rman,_cium
I bakowion du Heoeme de Montesmus a Q’a.w»mmahm
| &) Bz des meh}uotm'l

4

3) ﬂmam}um
4) Prewve debailide
| 5) 36 Qea mwfh'sfu
Conclusion.

_ ﬂfneb:mm'm Lea aﬂ@m‘&mu& calle b

e Inbegolation polymbmials d'uume fomckim de plusieuns
Aroniables Aom'}fwa‘ -

Yrthoduckion
A) ?wmueu de ‘Eaﬁ&nd Newlem " m:(fa/ngfc, "

page

AoS

Aoé

AoB

Ao9
AA4A1
443

418
. 429

422

123
A4

A25
430
434
432
433

135



~6-

A) S)oe)a/v\ﬁ’rnc d'mtmrppaﬁcm
.2) Heste

>) j%thhm des .tt/umus olu Heale

q) ﬂmv\wquu

I

M ewoton.
4) G o uckion
2) Rak

) @I(’;Xulemcu divade o deusx owio.f)(’us, %nmeea l}nl'e,%Ao.e&

H) S@onufuazmu

.'b) gcvmuﬁu 0li %aﬂem. ek "]w.’)tbv\ “vtu'am.aﬁg ! |

4) ?o%mSmL d’ Lmtwnpahm

2) E?m/mc mt‘&a&aﬂe du reale

T %0.3 by
9) Reste
I Mewlom
C)  (encialiabion

(@cmc 10

Refenass

unqm JanAJMBfrnu de Mewlom & deun wamables caleules

en REDUCE .

5, j;mpu d' Hevmilte et olicgo&mm divu ebs éo:m'a&/&eh

I j/nﬁo duckion

A) 'N)oﬁ;m.h'cm: {xrwm mt'e’g'\,aﬂe de 0 erenn dama
*Q'Jw\tw'\,o?ahdv\ : J(weg/w;vmapc

%)

j)o\% /m;*mm

4’ Hevmite

peg

EY:
140

442
Al

A4?

s
AS0

mmo(’cihu‘n “m&mg&a" A5

4152
153

AS4
A55

156
A58
Aéo

464

469

A7T0



6.

—F-

I Egmmojm de %\,o}ﬂmd;‘ccpb
4) Rimdw danse €™
2)  Sopiites o
3)  Chéowme do 'Jow?n‘ - Rnonecher | OHL'cah‘cm @
{o fovmude ol |
k) ‘Un&mhm de ee fmmafum dams um  cay
1 %‘)wm,t,ec: ./fbmb a 0 sibersection d’ e coube
ol,%iewc'w. & d wum eraomble fwu de dioites .

A) 33,&‘7:;»42, WML ek &Heﬁmw ddirindey "

Y Rioubion du plie iomguloss TA - F
quwfd br  dusites D: aont J‘\amamaeu
») @;Jgdmm e ea (doubles ) ef  rcenicdua

p'A jm\'uf»eatwn .*o(ﬂm;waﬁc " anelane d’ e 0&7'\059'"—

de dewn  wanable Lo'mffmu
4) oﬂiﬁ&mm divuéa
CR,JJ'.,C onees

| pogu

139
182
A82

49%
198
199

212
211

223

235
228

dun  variables com }P«mu

Intioduckion

A) QH\wbeu. me : c(c‘uqbo-n' N
I Boiline da  quabion

229

229

) Gomube de dubmiy able pan b puokdt boniel 324

2)  Bowddalion sw lo mabive de P,Q e des
aondilions o’ mt%o?ah'cm.

233



Ir %xwwy»eu
* e\D’m.O C;\.CA".
2) %Xm}\?‘ de Hulubion des éun:Lh:mA
B) G,Hwocgu. tonaliucekive - ‘%Ladiam w‘mttmum
o/ JIV\:lfCA.‘\oQO,t,o'y\ a deux wanodle .
T Fuallif ke ¥untogolabisn polymimial,
ok Ql«t/r{k?ur,oeat.o"n rtaklionmelle
A) @efucfo“u:/mw\lz de /Y)eu)té—n ek de ‘@B@c&
2) \@cu Comile on Koua les A, /uaemf @) |
T Coubiuction de fackions continies o aibecgolain
d dewn nanioMes .
A) (Jjwnur&
2) 9(/;1maquahcn).> /
3) 3mt'u}w2koh<m whlaamt  dea I;w‘?m/ma_tou
%WWW (dams dewr durechioms )
DI Conclurion

Rederences

§«achima contnsies & dewne maralles : q;-v.&qum exxmffu

des e paces veckow els aw»cq,o.»& Wmt ‘
mwmiateun e demormumotewn . ‘

P9

233

239

245

249

251
254
259

260

261



T nhoduchion

O di mombeun  matumolisions, faumi beacqucls Frobemiua
- buden, At Tehebicheft ok Heine 4 &huiont dfa wntelemds
aux %mhm conkinues o.e%;.e\i(}ueo' Howi e (496 2.
4353 ) b e Juemier & shde, mplemaliguement e,
Jradions wakionnelles | dont  { diveloppuement  yuivamt fes
Hunances  crousante, de fo variable winadak  asec Aune pede.
mbiere a P’W Pe ,i\e.u eleud M@'&.

Ces QHwKanhmM rmhbnnﬂa, qw. +m£<m} maube -
mamb dov mowe ) A'wMt 12‘2 (ﬁfﬁcmﬁm o(wrw clco
domaines Nonlts Hente  deo Mmombic, (a{.rh‘co.h'on o
b Kamscendome de e o exemple ) awmi biow
%’Qﬂiﬂﬂ/_&:.: acceberakion de fa Convergenee dommalion df wme
aaaie enbiee ch\/buaw\.ﬁ, (eco o.wavmanJI dﬁf\‘mx;&m‘" Aume.
'#ondlcm Q {)'m&;w/\, Clu ducr-ut de Con\f%gy)'\a de ba Jﬁ'(,»iA‘L
M]tlafc) ) J‘\weomy./mont wnafattb},u() )b:t.fmcﬁz des
’:)em&\ & Maufwh‘; d’ une fomﬁon «%ﬁ.ce_ a deo J_yufou}nco
de tonvengunce.  ( Montns oe Ballore Wilton ) . Doe e
Jid,u., de .{\wmnu. , m cj.c'vdo”mmt en’ f\m.hcm conbiue
de Qo %J&m appode 4 c"mrmnnab.m que
Uloppomnly | on i onbish o fuokisk i -
:ieowvmirfu fes /}\LA &?an remconbies  dame ba &Hciabme_
donament ™ (fyx) W » o log(ase)

tn Mwﬁim) Qes apworvmank de Jade ‘gcuurwr‘;ﬂ/n"
M’ moyen M% de  colcf /mum;*qux de ceafalines
fordiona- (Jondims mtciaks ) | oy nligrakion .
40 AIW%M aum o o /’Juamc},uc ngc’a-dq.uc_ ow a b




_A0_

/Ynzcam{o}uc dea ?Q,LALC{CA (A?\mfcuxx de :'?'u:\%u_, em wanoolana-
mniolAu e e ,('omt»mfmunk de &kéati;w ’xmvwma%m?b'c},lm,
amh?mmaq&bﬁ%u , ﬁ,ﬂt‘du o Unwmcuaz, Ci,r. +nm1f
Uu\lorum ;  ownage édite Tor H . Cabannes: Pade
AMwoxwﬁamh Mebhod amd Us o,H\kcah‘mo & MtCBlami(‘A ! ) y
ele Shcla,w ( Hloema de Makov) G cxH\maunUn}'
dams de  mombrenx M%m v}\ﬁudq-(qu&: S 7 ‘Fowzmunm‘l"
des  bovnes .)‘wcfuloeo v cedaines quwrbb.t‘e; ( @aﬂum,
ngwmei , %m- Mo ) . ‘

C&WO‘M , Lk hyrcien, ?lomo.k%sti, muwmeweom et P’gn_ﬁn_
mokiuen el fe s rowsent confontel @ deo MWC’A
nmdh'o\whem/rionnefb( {AEW bidvmenmennel,  Maitement
c\'urr’\mam & Jravausx de @uﬂ’gf.c{)_) . Clat Jourguoi
molie  Jiawal J‘\m\l gun cekounes gc;w,t,oﬂuahmo e cea

Priewns defunilions ponb em effet  concewables (Bregumeb,
Guiholn , Cuyb, Soon , Honbson- Wollis  dultoredt
“j%wu m,otxp w} /MOUS ecwu e‘r/mamdmm Clt Lomnbeaen C{c
bomes " Juopiies ,  damt du Joink de vie Hlmicue de.
1o AonOUginCe e cea wahwnlz quce oln. ,*\.ol'nf' de vue
Awatigue de len cadenl ;0 exishence cl’a.f.%aum/rw

Mows donens de moua Macen davs €™ (w>0) ,
/caw {/ e/x}re;xancc ~Anonbie Guae fes nz//w.u‘ob sont em ga,rwiaﬁ
J[\Rm a,cpéaMeo damo € e damo R :
- ewnlence de fonoﬁ'om de R , R ) A/r\cli}unvmcm" derivables
@ Q'v\iaf‘y\;\ ek demk L &V&owmvnt en e a um |
Yoyon Ac tonvergenee. muld , olous c‘,u.' ume ‘Fomutl.cm Qw()omoxr.eu;
m wum ok de € A ek ouno.QaU.C}Au_



- 11 -

~ b fe Clab), /). Lo J,@%nsm c‘l&d&%mmg,cclcﬁ ,
Pm de d° <m , Qi Y Al}\hl\.&\,b?m" en mtA ,/t\nint; éqm&:o"amb de.
Umbewalle | me comfwamf faa “l*mcor;\W\t Ve g (%3&,
(Dermalemn | gaﬂm)

Fowa i&mh’qumwrbt /wufs il me Mw Has de. €onvugo
Vens ¥ , qud el umhnw_ v R
Yoar rontie , A wle dea Minemen de Convegence mzmr[c ou
‘mmu, c‘uomol f at %&mhrﬁv- e{a/m um  domamne. Convemable .
L 21 L4l , obls  emenbielomont q«a.ce a o

wle de mepué & oi lom ac rend comple du H.aFQ
m&&d des ervmcal’ezs | lexe) e-20) o (e-ma) | = ™ (n?ov

O = 10, f o
ac'ﬂ‘
ontoun. ’rr(" X )
‘ nm ‘:vnt.oujxmntfcox ‘1@ t=o
Comr\(luom xoul' d'abod 0 cas ou leo données run Po

«‘o s cr _,a donl concenbites en um quf
+om\‘ 4’m8|nc.. Seit g(xg Y= 2 a.; x /3

(J,)GINZ'
e divdoppomont ol de . |

. ¢ D, .

. N

Lo rediickion Ff\ o -i(x,,\)c) . 0 ‘o Y=4x
de r, a Mu cusite. D, 3-,\)( | *

+a/namt Jan f’ouamc. eal fonchrn de

P pebe  wariable .

“Hn eou%tamf CL. refioustu Ces a“\wanamh Eln. @adc _,Luuf,PA
ch,\ M«:‘&ws‘&t, Mous  obbinona  fes

wanﬂm& ehowxogrt_nm du LP\a*wbu. i el comme
quaﬁmt ele d&hmmmamlz doms L cas 901\0!1.(141&.




2.
MW (},uz_ ce,lh, Wﬁwgﬁan me J}Mxme}‘ pas
ol altendie  touws P“ J}uoinlfa (7(,3 Yde €2 ( 4 mamque
l’mcelu«(j)A, mmots 4/ whillisokion de Guly)= 7“)“3'3)
Otonru_ PCO NATLES q;.x,ollemlz .

 dme qank, b puopuitles abcbigue Rabil e
Aok eonsesces . duakiled (o’,w. w de constuune
bk o table de ()7“ ¢ ::Lco %adfm Cumd | L "olaaqcf !
du mumdiakeun | Mdc:ar\_cf, dut dc;nomunal_‘um_ , o '
d’um aﬂg,cu.m/mc_ en donnant  swlemenk fo. " moille’ . L>,l‘1)/
L {es /\mALaJ:QeA ow s eu ‘Pom.t'om.

®WM deo  can )r\mhw.ﬂum} eele demanche mows %mn}'
doo riaulbals  de tonveigimee m?‘&‘ de uilee ce Selles
%Ladl'm pts ume fondic'm /mcztr;oanLf.P\(

Tan mvmrxz, de  meme due o d.PiUbtoanwJ'dL
Mae - Lawunm  d/ um JVw(ymBme eat fmi Des QH\wanaan:
A meo%Zm ! d’ evdue mlefmcwwmcmk bt J’Mc Thadlcm
valimnelle sont  exackoment e hadkion; ok fes
doomunakes  des  hadions  rédutee [20/4]  aueutes
& lo *ovu.ton e d /(XHJ-/U Jont f‘ou.o‘ : ’)u»g-i .
Jar  ronre , mMous M.Olom la Convergemee: mifovmc,

Ao Wu}«aj:. cli,n{udl'c: choml o localisalion  des wngwf’amt'o;
de o /‘ondim, c\,ume sont Jr&m wolets .

_ drowtie ok, fo olgmithme de caleuls d’ajproximants
do Padi & wn vavioble  aladapnt Jasbment o

aHvxoxwﬁaan v puomoaznw“ , Mqu’gtf ,A'o.g,{" en 10:.&' de
cododet oo de Fi Un mppleme ol calul foumel

omme " Redue " , Cyu,u /mami,w.lc, M%me o




- 13

froskons wabionndlio dh mamici exads | eab tout & faik addapk’
o ce .h(,"uz. dt_ ,cclw.ﬁa .

Gn foik |, dams b algaithms habilich |, (& alyorilhme
qd algoilbme ) ul st de abblies ax e
,ck'y} d' ume adue 2. nge‘ da 4@\1;; -;wnwé)u;c

ko

cl:, d.u:r\z': pl: P& .(_x,a) = ‘ Z & a,_'"" 'x"y"' 6!: Pg_,
aue double T A x'ﬂ" R b
(%) EN?
Cob Vobjel du chopibic 2, of mous répatorions aum
d’ aubies J\Tér&o d /WKVMCM’JZ damno C Oy ),
obtenus * |
- it em chamgeomt e Savomibissation de € 2 ,
- mit em mm&;(axn" ¥ iniliabiabion  deo b.ﬂ?mi}'?vmm
rdeddonls . | |

ggﬂv\.oxmwv\k fmu.f,ttywtnﬁ ; {co Adonnces /rmj'an;' pus
sont aunc Mm wabionnelles ce e ?’mfweoﬁcn de

Qfm A/ ukiliien des  hechmi rc,.rm,mmt;o e bes
'fonth{: AL +lumm A)’OALO.L&AC‘J;M mm'u Aonrion/é dew e&
,X;'\omv\‘;nm J\a[\a—hz— am r(qu'o‘z. opergr.  dleo apuovvmoants
de- G)adgf—"qw)tm _dams e cas  wmivanable (qua_wx_
de  (facvens ) Qcoub.f»’od, la. fawm(& d’ %Uumcﬁ,
nelabive  awn B{L%u&mm dioudes o' ume fondl;m gweomomML
mous Wl): S ghmdntél e cache e Hu/,o‘lm?u. de
Aonvugince J,Uﬂi'fowm_ ele r’lchrmw de 0Ballce |




-4 -

Vown danifin bo stiabion aswnt  dabocden fes
ona HolionmeRlea | e quakiceme, chapiie fraile
8 inbeypotakion Holymsmiale 4 une fonchion de dews
vundodbles mM}\fm. |
e J,\woéclé Lenaouel wkiline J,vu.'uieerg(\c feo emmembles S
de Mnti c"m}‘f/uroeajlm de hdrue, Mamgufa.uie.

Aawow :

«
,

y { (ek, ye) [ (RO ed | c ¢

ol JJ 47(2&(?\\1 :

”4
ToN2

(s k
)j : :jc"

Ao 1%y

Jse
(k)€
(e eroogdc/, m'est auddie O‘u.’uma Mbw:afizn de €*
pav des duoileo (ow ac= tonstamte ) .
CLWUY\J[T olon  malincdleoment des me iy des
a_ deawc waniables | mobe, [oco,x4,..,7cm,-uz)o,y“..,’yﬂ;ﬂx,g}.
(d,‘ Gut e cadedont rttfuma%v’e/mwpt) , c),umol on wuhlie
Le )ngtZ/:nc Qxfr&z:‘ des @%nﬁmw Ld?g(xe)_(QQ (y),od .
Wy () = T (x-%i) L2, (5): .'”—_f(lé—g‘;)
A0 W Q.4 /=0

/\3 = mm}'cml"e_

7

Cea ALHQXU{!C& eLUméu me ciérm\clonlL Que CIM 450£eam A: f aunc.

foinks (x;,fgg) o ¢ {m ;& e epdiontent rous
oy fm

?m,m«_ d mwe/s clpuuu quame‘ f s gwﬁomm,ﬂw cla/mwn

oujx)\,t Jm,%ma/rmnov& ghwnal R C}w’. P,m a,@ecméeo (rCco)\zob.\/\:-

monk e sudonnées ) dea J,\oinb d’ mfmpPatm seient

/tongonolkuo ow Mnmown.

Ceo fowrwfu d’ %Mﬂniﬁ ;fowtmman”

wanles de Convergnce 5 o mows

Am"m,tw?,bvw Q' cm:ewu q.ua.mA Jows  Lea

en (0,0).

innlz ont Concembics



- 15 _

e vole ?onc'a/monl’nﬂ dea cl;ﬁ(uimou divwdes  mous conduck
ct konhe/v clc Pds mmbum T‘)M’ clee umpgwx.o.hw dg_
J'\oinh o’ m*urnyahm\ dova €* ;MM e moimg mﬁu‘nfa)
e b o & Vbl gonihine que st b
Rewdus de g«mm@u& 5 o ol Gue baranc emfemdre
Cﬁuo‘mo\h&% ot C}w. esk r(fQ-Quc’ th;cﬂanmt dams b Caa
pécident . Ha Jomale d &/aq,m,a‘, fan ememple | décowd
du Hineme da ool - Wnonecken . |
Dums e wnclAuc;nc Cf\aiu.lk , o AIAM"tafmt donc @ des
doinks  d' whbegolotion & U nbersecdion de dewn  counbes
M : (g(x,a)lzo) N ( &(x,ca):o).: (o\: 260:[7,3:9
Aamas ,wmymamlz Lommune | ’
Quond ¥une des deux counbes e d tgype g - T(gotas), acc
dev ol cummonbis oy
.An'mrlm en Wawon de ce
aaleen ey cL.Htiunu:o JLUG&A) dﬁ;{nfu /

Maieowu Lomme Lu/f‘,,‘uf/nh du _i\,o%vd‘;m cl’ml’e,«*ofo.hnn Aam_A

Bué‘m,:

Tw\. condie , Qeo m::uMIlh %iemgt.;(}u.m me A 30?10&1&,:/:1“ f;u
aum Puewwvxt G’ on ¢ eor&m&“ .

Oru?o 73 Cl;-}bub o P'm"&ro?aﬁnn J‘weﬁnamicdc ) le ‘m‘xl‘e;ru,
Cj\at\&b\_& J’\m,tc emfm\ au m}u)\.o?aﬂm doms @(x,i)4+nm
des +mntl mon  mlecnanement Cofk‘—)omj‘.lu Yo WM, mous
Mheuam Ce ,yu.ouf(ic' fmmi Hour dea condilions d/‘m'n'"ufopa~
Jon de Siype mckwn?k()auie . |

b ik, b ik & i aulant de definitions de kb,
aﬁ\mxmax\‘z qu’ L wm eole o’uamd Ces tpoinks  _aonk
Con?ovw‘ua ; el Jtmwnc‘um il moua aomble /majﬂaﬂleed&




~ 46 ~

s lomen uatalomont davs ¥ Shide des quations

ogkgm
o<l &m

@f - P ) (xa,ye)= o

ou umeenlitide 4\5& a fa i,ou's aun e houe der seus -
ethaces  wckouels  de (E[fx,«JJ , WO}‘“’P‘" aM\_anllwmmg
fe mumbakewr P ok le denominatenn Q

Jan  comlne ,  on a{ﬂ\fkcfuaml‘ Jmcc_o:muvmem,f en 2,
pur en oy (ow U wmvene ) | e dévelopements en
{nach&m _comfivuces muw}wn‘nh , o Jour les
‘}onch.m d’ ume sade  woniable , mow  Lonabudiona
ciiffu{ml"co Wm rakionmelles qm premment  Lea
valeuns Mh]r\a),c’u oe J‘wm,ti ('Xfl,/\:‘g_) ol rtcot'amgec:
o repondent  done @ fa uestion .

:{qu_; ‘wemlh  pont des A.Lﬂufcmcm AMUtases OlLLnJSc'cA/

‘qumolamt, /Cc, MJE): m’ealf )r.m\. e:}uu.uf : em M'w&‘m,
WML abt lo makune de Vemeun commue | ounm que

eelfe des %WWOMIZ ofrtemus q,uamc[ kows fes ~{w|“mlz
Hont ,CU“IO’V&ALU?




- 43 -

Refercnces

[11  W.cApanNes (4316)  Pods oppoxvmants method and (b
%&mﬁm«m do  mechamies é&cﬂm MNoteo  in Tﬁwfu‘
L3 jwrfumgm ] fU'ULPa.ﬁ .

(2] P37 DAWS (41363) {,mby:.ro(all&n amd  afpuoxumalion |
(31 E.e.sarF, R.S. varea (19131) BRdd amc‘»ho.t'cmaﬂ
%uxumahm : )chmvg amd. GLMLcoJZO'M Academic

Jens

I 31 wasn  (4360) Unberpolakion and appuoxsmalion.

Amen . /V“'a}& :foc_. 4’0" 20 .
'S} L wuyrack  (4819)  Pade appormakion and y7
O-N[[cah‘om . deckure Noles  um ’"Iajfwmaﬁca 165






- 19 -

(u/no MAMOY\, " a—oﬂmoa:m."
d’ Wu}mamt& de Tade o deun

ool ables aompleres
A 'jmtkooluot.m
Bouts b Jomckions commidiiion sonk & walons dame @ .
8wm L cadie de ?amhm d’ ume Awf& waniable
«(omrlm, m nechache  fabitidlemont leg Jhohém&mu A’mtw;,_.:
lakion, doms  fa Jows - espaccs wakouids @, [x], /fxofgdmﬂmm
de elu,m,’ {m de @&rx]. Y'Y wonlie , Aour, leo fcmdlcnu
de dewn au.Jrfuan waniables /Cum,\fcocco , Wcuu -Eu«udg
| Aows - espacts aekoucds de (11[1,4‘4] Ac .tuu;m[”cml? San e/xum'Jk:
) {m enx
.4:» GIMLM[«’t’] : %%W r.l&&L'.?/u \<m c’m% )
‘}M— xmAjm c‘;.u | a*vn.unm:ml‘ maliwullement s
Uom »h&n Aume demanche Akmru,o—
. ’(’a‘“’ A‘ a"zm‘m [’Jﬂ'ﬁ] W(ML' c,l’ Cln‘r\Lfﬂ/Lh(LLLC}L(MUnt
fw‘a‘«hl o wnrxguahcm
* Ku.h;mg‘cea;&u“ de ,‘\Dmra d’ iimken .
4 x x¥ 2 ™ ¢
s du Lype gl Riy) .
,‘\nmb d’ u'n\?urx Cajtiom
Yo
Ya
Yo




At s et ol . e ey = 4 i 1 et erin <+ oom e o

- 20
o Les dLmn [x,g] : 4«0%/\«341\:/3 Ac Ageh.{ thta,e {m,

3m xy m-4 | : :
y x'm,"; a, Ez,&a] Uon connder (x,4) <omme ume
A y \m ,Acuﬂe warcalle A)cd'cmeﬂz ou J}wwt.

) des comfuigunalins * iamgulaico’
~m Jc A cll t Pahar\ .
3 4\oir\.t5 ’t“”‘h o Mlho
. A’mtweahbn
Yo AN

Ao N4 Woam.

:?Qlu gemmalmm[' Qoo Houn - ura,u:o /ua.b:mJA clc. d:[l'yj
ongendacs  far - deo - (ot 4c?")(A,J) €T fuw CNZ? vtad fromt

(A‘,‘)‘)QI
ks
L¢y

}—_-> (&€ eT

tohonmelles :  chovk deo seus_ espares  wekouels auncquebs
W'vnmw& rm,ume:,akum demomumnalen |, b uctine des
condilions A’M\Mghﬁm

oﬁam) e A}\,o.wblt, Mouws  MNOUAS &«.lzm a des erm_h
d’.&ml’u)\peahcm, Jounr zu:m{o'nolu.a P e’oru.gunc (wnd.tllmcl&_
Wlm,_zuwum) . Lcm ki bsamb Aunu}nomcmt (o ajpaoxvm

Jeon  de Vadd de {Dtmullcsm d’ ume ke Araxuaﬂz_ moun
bma&mob\m Am ,kaaun xw»c cl anh dz ?Q_AL

<

& deuwx wormable | Qui 47 awteent lho.mgu&wten .




— 91 —

N otetions

%tm donmee  ame forr\ttm 4('»:)2 E?: Q;vx‘- %fgmmﬁa

A=20
cLymMi
ce/mi .
o 0/ AL () ofF Ay () (‘,tmamcmnt Pes cl“'ﬁt/mmam
L-M . '
Mt ' M
3 CL*M*‘ ¢ cL 4-2;;' C!" €»> “ CL'H“ .. CL x
LMD c Lot Hii-4|.  cym) M
t-Mmt2 .. C I .. CL-Mt2 .. ¢,
A (%)= T M N PO (%)= :L. Ve X
W ) : . .
Crea = Cum I e x ol Ca - S A
A4=0 : )
- ,,
CLiMd tL/Ml Lttt
. W J - w ) = O(x )
| CLmMI t,mem®
. (]
01\ motz [UM] ?a, f/uuhon ..’(..L._..._.......__ cru.ole EML ulf
J‘:?";\‘C . Ar Cl/HJ

< gmdl'w %o&muﬂu de dewn vodables <om plerces [3][4.
Delinilion. | "

3: L ouvenk de (I[‘_?’_.,C ul‘ qm_g-_lam {ou ﬁn&rmmfyut)
dam 0 gion Louk pank (xoya) de 2, [ admed wn
dévdoppemonk  en  sene enliew mum%m& dams m /\mt}wﬁm}L
ownrk U Je ()(0,4’0) aonbenu dama D | |

Vixyleu  fxuy)= . < :
’jxg (4%3—;3:342 aiy (x-x) (y'y“”

§ of ol onbimic domo O ok Rolomorphe en cha
Ar’auo.uc,a{}\m\mmt . e lemme d %3_&01 ebablit 0o
Heujrogque  grdee o do Wc wlcgnale de ‘Gmuh

pown Lo polyduicues -




-2 -

(Jjowx, ¥ maﬂgh% &owu A = :D(’Xo,r(4)x$('\jo,'(z) COY&A—UYU.L&

2

mm,'&) M%yﬂicaﬂm &Q&Weotakewtﬁy&m

waniodile cLorvvr\W\f
| d3 4"
?('xo«j)- @mz J — J $(3.) .
lS"XOl: 4 \7‘34: To
(2iw) (3-%)(7-Yo) |

por aonbimiild de antigramd sun 9y A = AD(o, 1, ) OD(yo s )
O A C 24
c,?»o.qm wiw'nﬁo@:mm et owenlze J’w’nbuf/munt

j( jut e\oemnmarﬁco'am»m ewou,t_(l )km&eu(ﬂo

e emb.m auL DO\MMCI%;L cl’Jur\ _,'wmk o de Q) d{? {mw

I ‘Coubuchon d'apyrowmonts de J0dl d’ume fomcdion

holomoyhe dans be folydigue A = Do, R )x DIO,R)de d

Doms B, Juy) = T a, x'\«j‘*' .

Gig) ENZ
Bowrdeions o, webuckion de | & hague daoile
LA : oy= M, A€
Brate dame R de Ly

(tfw&mcmtwoltm}nbs Aoun A ER.

deo gpoint-de A dabpene malle, W1 e
Ouxqwte car on towndew e o .
drotles - 'x_zru.é_) | 0 R, x

/



-83 .

30& F,\ Aé}g}nie JPCUI
T 4(’) /\7() f"ow‘/ {

x € D(0, R4) s A=0

x €D (0, Amf(R:, _E)m A
Y|

Do e diquc , o sl T (5= 4 P
: ReN “g=o -y

et afno&wnw\t Amum%«mk , denc umvttgcmll , ok F/‘

y b holomoyhe
1) Polymime de ‘Engou [Llod, de F, .

[LIO] ('x.) = E /\d k
A ‘ﬂ ‘J =0 ﬁ‘d.‘d‘ ) -
- mo‘{ (:pb
Soik ('x,'g) c A(\LA , (’x,:j) # (0,0) :
L b ‘ . CL/o]
Lol , (=)= ) e
% i k-o (()‘=o GR—JIJ - /\3 ): v (Xig)
"“’f; ?"(ﬁi Cde ot
_)r\,o mome 8(/1&(1( °
3)e+ﬁu , [LIOJ (o).. d,, = U e (oo).
de 1{ dams ['xgj

ﬂmw\qu,om que M o ,}\A.oceolt a ,{\an,bn. des dhoilea
=y, fe JI“DLE}WM" de Taouderm d’owdre L de lo

*‘,ombhor\ G, (43)- “f‘% ) mgmolueaqnwm_/}\o%m

cLlo? G

Vo) = F T (xy)
:D




e it it et o

....Ql'....

) . [
Lo ,
vt
CL/43 “L * CL4d L EZ X
v (%) = ;AL () =
A A L .
S A CLta : Cy %
A= 0O
L L
L Lwad nTCL x x G A *xCL A
'0;\ ('X) = = X =
X Cy A x40 X Crta 2 'XHACLM A
.8
A
= (PL(,X' 'X.) A Aare L& 'x_k = P&(X,(\x-)z?&('x:g)
’PHA (7(’,\')(_) A (}-U.CIJY\DL A::. _lé__
%

dos  moms  opdiakions  domment

L4
L LY L — P J
XTu (%)= *;L: - (comvention: 5 ( )&:o
’PLM ’P& k=
=0 M d<(. )
o packion  [LAT, de Fy  engonchie b frachim & dos
A)ON.‘O.M& : |
L-4
’PL (’x,’g ) %Z ’P& (x,'g ) 1)[_(.7(13) . 4
L
Pies (x,g ) 1: 11 (x,y) Pt 4 by ) 1

@mmw que Qc_ clv:\ofmunafum /n'cat' 4as cla olkaru/ 4



— 95 -

Lumc, z('ﬂmt;\uﬁhcm amaﬂoau.c a't
Anoma &Lacﬁm , o G A ok

encote

L-4 2
P
2 Py o+
k=0 P - Prea

3) Pl gumiolomonk , Jpodion LLMI, de Fy

w4

Propude . |
%& Jiom EL[M]A de FA em%md/u:, | ch f/ia.ch.cn_

Lum) o oy tumd g eyl e
M
- —
"PL"M""‘ fPL-HfQ- ‘e /PL. A ‘L-M;i'\ " rPL A=0O rPt.
Cu/mj
[L M fP _ i D L-M1
v / ]:: Mz Piomen Piga A ek = rPL_.M-’-Q__ (PLM Z: "PL
) ‘ ' ‘ - ! L:O
L
‘ ?LM ?sz ,PLH’\ A /Pu»( ’PuM 2 (PL
- tz0
j)acunc:
ELIMI CLMta CiL-mea Co x
A -— Mh‘
‘Tf\ N (')L)_ C‘L—Hf-l CrL-Mta Cier 2
(o C
L4 tre - Cremq A
x“‘ . LMl ‘* LM L-Me2 L M1 qa ClmMT
A ()= x x e XXy .../140/\ (x)

/y».imMcu qu'avini,\mﬂrm
A edonne 9 olome . M



K’

- 96 —

ALonwvme /c;_'x.l —O(xzvé) /‘Noun, Ai‘::(\)
e
M
PL—MM (PL—M+2 --'/PL. x
x A).A (%) — rPL—M-p.z (PL—Hf?a ,“fPU"? b
> > .4
Praa P Tum
M M
x ™ x x
PL-mM4 Plomez PL A
?L— Mr2 rP._-m 3 Prsa A
- ® x x 2
Prsa rPu-Q_ /PL-rM A
—
’)LM x M x ’X_M

N el & wpadn e
(PL—PH-A /PL-MH«L . ?L A
LM CLM) Prmez Pomen o P A
AY (X—): (Ix'g) =
A : - ; :
PLi ?L+z Frem A
n Lo L CL/Mi
ko'fc«a memes o}wmhm v x M ALA
wooulbal  ammomed b on obbionk auwm
/PL—MP\ Pe-rasa P
v L LM Prmez (PL'-Mi"b ?L+4
/PU-/\ /Pu-z ,PH-M

e /vvu.lto.mt %M en ab,oufuu‘_

doms %.www,w%m.

on oblient
M-l M2
e % 1
M-A
% M, % 4

<

Wamw xS o Qo A+ @«W

Cumil

v (xy)
x dO"VY\UY\k etf
Z——_ /PL-H.

A=
2P
A= A

- ?L+C+M
A=A




-9F ~

:&A Q_WQME awmn eM'Omu me  Aonk 4aa  mouveouwx :
e st deo " OUliadt Tade approcmanby eludies )ba)u

a. &uc.)l: taj .
Q. U CLind ek b ,A(cru,(uun"; als JPOU.A. la
’*qwmtz:uni LM o, <
U = &Z U{L : 'U-& ,tw&df\r\:mm g\DTYLogtlYuA
=M de d°k
(t+Hm
CLinMdl '
v = E V& Vg( *wevmjwrun %maz;mu
k-1LM de d°k
& weafient - by
v(um) * i Ucum . O( x(LM)(MM))_ (21
‘ L2 C*u; M?MP\E
& ?,(L*“)(M*") Mage/}\m Cl_l doé .
(éxumbge:
L=M:2
.V.cyzjj ) U.vr.llﬁ: O ( XS)

H S 6 ¥8 9= LLf/l)(l‘:l-H)

des é’c};m.tm wmm}\mdwt'
a Qo., muﬂi\}./ deo Jpanhu
ng}m “de ol°_‘1 a & de
Vf' U |

£2/z3] €2/2]
U e,t \r A«tmf ij.o

/‘m&am&mu eon Xk} Xg, )(6 .
dcww U Al A_b_;«'_%_l‘dc
@, [x,g].



—~98 —

(Romonque

Aol

Calud
Joun obbenin ces Wmamb, mows M awoms  dore /}m.o.to}ug
menk baoin que d algoithmes  de caluls  d’ appaomimants
de Jadd & ume waroble , o ondilion d’ éoure Leun
M exade  en fcmchcm dw _panamebie /\J; e chu at le
ropre die  caluud {lorvmcf G’ ek e'o(’ﬂ'cl'olw Jmu{\ibm
Muvomd
Coekowms  calewls ervnf el gauﬂt’u; Aar dea Jjuo}uie/t'm/
de aelles des  appomanli di Vadd o ume vanioble .

L

Cxuﬂq.wu MM\EQ; oﬂﬁﬁ&'w des o.Hmwmwaz "mewgmeo .

o M ¢ .
4)  Jroechon |

CPQJL o Gucekiom /TY\:/WUL) C‘.uan‘\d on eeo .)twod'drf A'uJL Ame.
droke ,Corm}\fm t ol'x+ﬂ>4é=0 J}xmamf:J}\nmfougm)
e a)rjrwxurvxamﬂ de Vads " P\,mnoge';nm CL/MT  sont eu
Wmamﬁ de Yade @ ume wvaumable (qxu Jra/twmitu:. EL/
dote ) de meme  oudre. ‘Gette. 4""‘),"‘*‘2&/ et aum /Utu.ﬁ«‘u.
cewe de  Bhushobm .

Y Dualily |
Foun ume ?omc,hm } oma%hc}ua em (0,0) Al e 1“0,0)#.0)
fo ke néciywoq,uz g = 4/J) et owm amo.oﬁb.% em [0,0) .




-99.

\cfod.‘ alou FA(x)zf(x,z\X) ek G(\(l): g(x,AX) : GA:"/F/\
Jow ndhewe fuee {es opuorumanks  suwank eniatent | on q
LL/mM] = 4

G, [MIL]F

A
& auwn LL/mi = A
3 [M/L]f

AQn.  Leb clxum. i«utbcmzs «Connu.dtm,t J}»ow\. MLH«AO/VYWVI{/Y\" de
»(.ou&ju ('x,aa) ch (IEZ
Jan e/xum/rﬂr.) Oes anamh de Tode
[Olm] ("“'d) = A :“A\\
men T [mlo]e by ﬁ (xﬂ‘_’)k

Celte propuitld de duokl pameb de conbiie kot fa fable

de Fode ( tuml M enN? ) d e adve 19 amven ble
o ¥'ade o

ow AJL,\CL;WAL (Lsm ) ':: Jr_ou/u, eu'emt)\,
—Q'OAJL., /mo'tll'e.'l il ,&U,H,J’. d’ aHIL,cP,u.A, b fm:/m& ./TA,OCECCIQ: o

a

De o mx:mu. amamien  eolle Qo Pey ﬂumc;nu‘;myv Pea
wolovmes  de b Jabl dy Tode

Y Tnoesdonse Remograthique des apuorsinants disgmaun

Jab gy 2Ty W{{M*&C’m

ct d f('xnj) P C+df(0,o) 40



- 30 -~

at+ b [L/L]ﬁ

Ao I O -
d
ctd [L/L]\g

Cellz. “,uhoau'amm b e des ranons de P'Mn}\mfamu des
WMM dia,%cmcw%.
4) Jvworonee har cedaurs ,cﬂwn%unmﬁ de wamolles.
T k(/no.ml’ A:DWLHL du ,twourxivf de conabiuckion , mous Mdee’—
Gions beo ﬁom?vvmohm de @* quu Aorsewent ("migunl, ek
o duwile pamank  ganv Veugume .
Oumet ,  lea Lmﬁo«maﬁm bméanes
\F: (x,f}j) S (]]’_2______3' (,u,‘u): (ax+ &g,cx+dfg) oc.t aA-Q;c#O

ﬁoit j Ame f,m\cl;cm wa.mnmfﬂu,em(O,o) ok 8:_[?07).
lou

[L/MJ3 - [L/M]fé o'f (%)

B I, ot
C‘J(\ (x) = g(x, Aae) ok Ff" (%)= i(x,,_ue,) .

Yied 0_+PJr\:;lO 5 GA(')L): ﬁ((owen\)x,(@%rd«%)x)

a+bA

Donc |
Vixy)ea®, axsbys0,  TUM] (xy)- [lelj(?(x,g)) ,
J

Le c}w. Juouwse e’égoﬁiti, dea olcwx_ fquxcm rcabwneﬂeo eé)-

. ﬂmwwm que  m P el _um J}w%mﬁm pmn,ogl}m
de d°k,  Y(Pp) Qabt owm ;  on gek dow awm <tabla
o Wr/ul{b: (%) duedement sun fo. welakion: :




— 31 —

cL/ Ml

(V " cuml
O

) g U NYINGY. X(L“)(M“)).

\C"&ﬁ?:, angarance o

Joun ,ww/c‘mmu: la “i\wtm\'élt/ de.
Ag«n’ctu'e, swsonbe

) V(x,g) ,f(x,'g): flﬁ,x)
alou [L/MJJ (xy) = [L/M]C_f (y,%)

(whlion Y(’x,t’): (y,%))

Ir :‘fcwmju mtép.aﬂu d' oneun oF wam de ALonuegence .

Lea 'Wu Gue  mour au“tmom me ok Aas P&; /mc:mas
Muwank ue Vem /wnmolc:m _f(fx,g) Lomame. F{\ (%)
(- glx) ouw  Lorvme GI"‘ (3) ( I“‘;* 7C/‘j) Bl
aomeement” d’ aillewns  des  emoembles oliyefwnbs de Jtoin.bi.

4)  Inberpololion golymdmeaks

j’mk RL('x,%): _r(w,g)_ E (P&(’x,g)k,clc;«ml dams le

Jppbacmqm- A - Dlo,R4) « DO R,) . —

#, ebamk eweommlrjm dama A , et clﬁueﬂo/r'rﬂbee en Jewe
emh'eim dama A , ol mous navoma dé()‘at' Gu " em pan..ﬁ'cuﬂim_,
RL: {"‘"3 ) —s. 0

Ls_..; +o0

dq/no A ( o Lonvegence elumt

ame f/mzme, awe Qe mnyuach de A )

(@wdwﬂi‘, fan ounoloaic avee ba demonsliotion du Wm,mc:m.J
de Monkemua oo 03,000 , mows avoru besevn d’wme {)acfum{om
Amhlgaafe du resle four aoncline dams e can de f/lmfwm
(\Au: Aml&,'\DQemk AL [ﬁtmchor\ 'mv:mnm}\gm. |



— 39 _

Leo CLW\U.LMM/ de lo itz )[uwmemmmt ersentielement e
U éubtine  des  domame de d,e(j,\mct_w‘n des ?cmcjlm'\,&

o) Uk buakion de Fi ().

Heo /Cmmraut\ ol MOWs  MOUs Magm aord du LE”&:
Ky = {(’x,/\‘)c) ] 1al € Ao réed ponibf , Ixl SdAO})

ow oy ub doii en fondion de A, de M.,E puse
Aoty < Ro ek dr, <Ra.

-
‘—\v {R= jé_:_/\_op
de K, | »><\/ o
S / o :R4
| /S _\.__ i

Un poimt (x,y) de A qui m'et fos
aun 0 ase des A esk )Coud'owus dams  um el /cxym)\ad"
Aa {)o’ndlcm Fr et Polomoyde doms 'ZD(O}O(A )
J‘ww\, kouk A de modube '

j EIX.YU\.M’YLO‘Y\ mtua/mﬁa du r(uﬁ, Ola/m PQ/ f—@'vmufe d&
(gaiéeox o uma UOMQ.QTRC &f

L. F (§ ) L+
Fale) — 3 (P&(oc, Ax) = A A (x) d3
koo 21 T -0 5

r

S
+

" contour ?uvmc: Mrﬂt wfougmkmiefxlmmrt,
Henlioom

/()OM C/?/Louwmdm Joun M e comdbun swivamt:
( gqui dépond de a )



- 33 _

—~, <, C [_'
S=x8§ o I%lzay, , s 240,

Q Ao ul‘ ?A"X(f cl:, Amt q.u.c:
x " enbowre o ay, 1
¥ Vs el Veeodlo,ay, ) (5,235)en
) : : '
Joun /c(ﬁa) 0 MAWt C‘ALC ;
0({\‘:> df\o < Ry

do dy, ay, <Re
(Gcrm/mx. O(Ao <R4 (L_ f\o 0</\° <Rz, ) j)c Cﬁ\on( A,AA/Y\ tce
ay >4 at MM‘;.

Jon un c}wm%omanfd; Maﬂr&, on obtient .

Vxe D(o,4,) VAE Dlo A)

[
:‘(’x'(\x) - : PL ('I’A‘x_) = ..'_4._..___ 1?()(?) /\2 E) (Jg
k-0 201 (§-4) ¢
|§l: 0/\;
L
+

-~'Rt/mm‘q(umm e Jour x=0 celle égaﬂ;‘b’ et emcore
olaie . Tn Mt , P (0,0) - lo0) et |

o | VLEN® P (00) =0
aulre J'\Lm},‘,

o j dg = 0 Aoume cica rtofnidu.dv
‘E':Gl\b>1 en 0 & 4 (ch

- ole Jacobi - Knonecher )




-3k

N]ou b‘e‘ft’e/rwm :

YV('x,/\d)E K/\O RL(’X,'B):

2. (g-4) gl
IS1=a,,

. T ?cwm %Wmlu_ una ,vnllcaaaﬂc olouM: aﬂxﬂw
smanbenamk o ?o*\/mufc de (gaucﬂuj a :

4 _?f(xg,gg) apeﬁmm,\k. damne QD(O P, )
(,tu:uu xmn)r,o'yih}sn ek j ¢ tamt %oacmxmﬂm on hatune des
roariables > 5 ouw /BA > )0 0(/\0 ok /Ut,fuiﬁ«'e ;

{SAD a(\o < RQ" 4

Lt C},\,u u% M%QQ, Con AQO(AD GAO < RQ_

$(x5,y5) - A J 15.0%) 4y
24 ) ‘7_4}
Ctmtou/u

emtowuomt 4}

fPowb Aa:,LO/ )ymi‘ Qc zCO'n'.'DUJL : r): yw ) llfjlz l)Ao "tﬂq,uc:
x by >4 |

v by Py oay <R, (qui exife ) .
fosys1o o[ _3igvs) gy
AT Y_ 4
\W':b(\o
B

é%oﬂitc/ C},m rale  anade 4ow %:O.




—35

Ooce les {uncccmham Hatdes dars b chovne de a,. ok EA

.~

Qa fomdum a ,Unrcgfm, ttoun’ /um@nuz A ee (‘infmcumc
d mt’c%ahun . omnm o@bem‘

(Qarr) J . 4)(‘#’ 4)

‘El: qr\o ll’)l:lDAo

V(’)("\J)é— KAO

L boy)

ﬂumww}ur.

%a fm'\cttcv\ j(’x §,'3‘1J§) et'oml' e:ovnct A
{ lry)e Ky ) 1%1=an, , 19I1= by I o« (25,4¥%)
dét  alou  um cormracf de A , on ndiowe bion fo_

Lombuence mforwnc dun Ky o de RL(x,g) vas O, a
Lawne du ,l'bvmc g L+4‘

) Usbiotion do G, (y), ey
09& ’maMlC/lL kcul' qui’ "
Qmaloaux , em eJLwnaLaml’ bes / /

H.oPca dL')(e.l’AJ oncrpnﬁont'

Aun Qu wmt\acb»

“pom{ Lry ) 1 I gyl
S P CRe o, pe B, <Ry

fa. MUM%,{A'\LC .Lmro'wm che R, wee O

e | 120099 gsay
i) (5-4)(n-4) nptt
133- . I= l: P 7 - |

Reln, 3) =




- 36 —

Om ohamt Qu _Jr\,ow\k& A.C_ Qa/)cc dm «\A C’,LLL M Qfaum,t 4@4
allewnls Mcc,cole/m/mmt

'2) L&'xmrﬁc d’ ml’u\.y\.oeohm nafionmellle .

e”“é /vr\c;,ofmm{\,?xc olam (ﬂ:z) ALomvma. c*uollcmt'

j)oth‘ 5(')(,43) =
ety - A

el de Memm uyu;u:: ?eA

\ i —_ — = g:/\%
Mt@ de to drode Aty =, l' e ‘ :
G e pase pas por | . |

9 |

Q/crugunc . .
a2 oo Q . © /1\
JOUJL (X,/ﬂ) (icmuomlf e .Jt\o%duciuz , spu = A
A:J)(D,ﬂ,(D(o,/i)) bo. rofnctum ‘____‘_*__J K

e MO = \ /y\’cu:l/mei‘ ,'\o,g fe
mome  membre de +;Pu dams A
wivank Ce wales  da A

dic des A Jrour quu,c& F\ admer m@?e@mp&)da/m AN

A Z{Aec& [ 14+ AN > A ek 14r A >IM} | :
/// A
ce gl etamk A 4o, m\\

A+A

borlaviemeont aux fomcbions //
/YY\u/w/mo'\,yjle d’ ume ke bm‘aﬂr@:/ Pen
Maw{)mt}; me  Aonb ’M)“w J)Jdeeb.



—3F —

© Qe wondine du Méowms de Monbonia & one ke
pariable  toncamant  {, opprowmants  do T Liia], de
Fy 2 e Hioum  affome  que lo [ L4 1, enisknt
Kows  poun L oncy gramd  (dipundant & gaiou de A ) el
zwnmxauv\k miﬁowm/:v\wll‘ vy quand L — o, Aw boud
aompak  de D (o, 4) \{ A

A+A

fIP en  nesulle au  mownas
U CLi47

v L1

% x.(nf s foun Kouk A4 A , feo [L/%]A ocmuwc}unt‘
nus Fy , Amiyomm;\tmi‘ Hua @ui" ,wvy\‘\ad‘ de @ \{ i } .

A+A

la Lonutagence. Jn/rh!«ic des

(x,y) oy f(x,g ) aunx +m'nto“ (x, y ) wmw'w-no‘amt&

| | CL/4]
Q-uamt a F 4 el eot Q\DeO’YHO"L}Bm dama A Y SRV

ab de degpé 0 CLad oLy

L 50
Jun}fovmm’\mt‘ s doul ,curn,:«O-Lt de @ ,
%‘n ctiudiamkt le can e /}wvﬂt (0,0) ok em Mhﬂuaml" G
Mous  alstemona amn (o LONOUG e meyufc cch fuwﬁbm
y tHd (6‘2})4/}1&& foun L ang, %(Lam.o' ) MD en

cLr41
v

,A »

Jout jont de @ ? o fl amgufonles and;} }
%C - denows ,  /MOous ;hlﬁ)hmm Pa_ rCDY\UOL?«Cth i ﬁcrmnz Aun JCA
,mbg'ct de A A { Aty :4} de b sou . s le

v [29{4]. )
v [2e14)

ben At J, en EMM[‘ oo padeiremen -
ba de y\molazmc en A\,
] CL/43
%4)0-0110“4 _MACL“ ek 4 .



‘(\')L?" Ax® /\PIQF

Y aeyte?)

(Aed) % -4 A_{ra)x pro  p! 17°

Hfroun | (e} <1

deo cofficiont  du divchoppoment di Baylor de Fy , holomorphe en0),

%ﬂt A.DY\C:
'3
p 2(e-p)
te N Col = — A A (axd) T
p=© pl '
e P 2 (E-p)+A
A
Copn = — 7 ' (A+A) = (+)) cqp
=0 P
Dok 20-4
F
r 90743 Cae x Ca0 1417 Cae x E; Cpf
e - ok - 5
A (x) (A+d) cgp A A () = (A+A) cgp 2¢ ng‘
Jon  conbrucion ) Co0/A7 ™
.
FA(X) Ayr\me“](x) - Ay (x) = Of(=x )
fat/ 4] N ‘»[2“43
Ay et P %Qymm,c de (Eagﬁmv de FA /O_A‘ c"mdu 281—4 )
[er47
O’L, dame ce cas /{,\/Lcrcu' , FA Oy esh 'Ro&mowm C!OM.A s , «©
o‘,u.i ,{-x/umzlt d’ S QL TUAE_ Aous QO. -‘)xvmz-.
' 143 br2
2043 201173 (Fy, & L2 S 2t
FA(")’O}\ (x)_uA ) = A AN )( )(25_> ds
T T-= N
, . 1gi=1
4ww»\'x‘ <A 5




-9 _

el - @ - due :"P‘.‘
A4 x A Lé " C g X&"
Coe ( Fa lx) A+ A — A+A 26 e < &
é‘:o
A i -
Fals) ¢ a2
= C-.?t J 4+A A (’)( ) Clg
4T T % 3
1%l
X

our un enkien £ f(xc’, Cop al _um ~'f\ﬁe‘d""~2‘rﬂ&. en A, quu
QA»/(\PJ? Aam /v\omel‘u'; J)Um Clc Haumes . j?)wp foull /Uaﬁuu., CL( )\

di%dun.\l de s Nacnes , N a:

A x® A4 'K Z (g X k
F ) _ e
A AvA 4 A+ A 2¢ c&x&'
(* ) ' =0 —
- 5 2042
_ y J Fia(S) AvA A (x (JS
our|e|Z 4 <
F ST 3-x
O’L ) ot ® }mu., , &guxcum c'.t, ALeo dw/ag /mefmbhu» ea{” Awne,
*cmchcm aombonue  de A )’quowmmf a en \e,F/)el" :
20- 4
_ . - 3
A .8 2 A 74 Cg %
Fr\ (2¢) i+ A = -e Ax . g ’
A+ A Py A & Cp x k.
R-o
'ul’ A /'\/O{AJM,;/W\C, en A , ‘p ',(mtzg}qa.ﬁz (L‘L «kumd /momPfu 'Uouxl" :
9m ~A6%.
R _ 902 .
24"_ f e . ( ’)(‘ ) o A6 (18
o - e 46 _x . eJG‘

(P(B,A) est ume ﬁov\otlm conlimae o Lo 2w d @,
doi Ca. bl de U ildgrale dipendant du
R T



\5{/ AAOYLtL‘.’C/ (ae )

/commv\m bs  vaumes

- bo

ea\' (J,(mg
de

S

Ulaue Jroun bue wvalewn dc,/\) Y

Cze

%WAO(UM bes /(LO’YYU}«LLCJZ de :

(A\ ({’X:O DLL')C#/‘J:"}(]AB) ) {(0,0)} ciudgr\e:

Ky ¢ = { (e, Ax) | el € A€ 1AL €A, , |Urd)x-4]3 €701 NA
Voun (x Ax) € K Mous awMA NIRRT 5
’ r\o,g g ' . / g:A°’x‘
A 90 -4 ) \ '
w Cp X | -
&:QO I
NCI TGt | o%
k-0 > %
| l 0 a-g¢ M
A4 A | ety =A
7 X
2
_ - A J Q_(\‘S (o( >QQ+ZAK
A ® K—‘)L <
A4\ A (aim)
l .
(A3) — e* ST ab Do Jar M e fe CDTW
D0, do) x Clo4) o avwn ¥ (%, Ax)€ Ky
30+2
ISP N RS T LT E OIS T
B ‘ l A ¢ L 5 +oo
£20/47 i
. . U N 7/
a,wvn ) — TS — :Q_ Axmn?vw‘mm{”mbmb Kr\o,E
L5 +o0




- b1

duﬁérx« Jx,4) = 9t y) oul 9 ab holomeyhe
’Pl&,y) ‘

damsa um ower de @ eombtenomt e'mx'gvr\-c ek P oum

golymome  me 4" annadant 4os a P'&u‘gu}m , wouws cRecchons

o mfrum die  aua qucotmu de Lonutgente  rm ple el )

M.!tu"/ML dur  cedouns /CDY?’L*%JJJZ dea {kazﬁ&m L&i{i

At £ , ou M= doP, VCL/M]

Gonclurion

ga;;amam;.
Romarquors  que b mome  uoddd permel de Janer de €2
o @3 , ok +hu %u:u:ojeﬂnmlf , de  consbume dea a,wwx(fmwnlz

! ewmoaénmu dams (Im} mEMNT .

'gw :fu.Hbomu‘ en CWJ," | e beo ajprwwnamfs " &W\oae/\w " de f
. ’Qa?‘%h a { ou'gvm_ de @™ Joient dﬂ‘rvnc:x Hous ‘Zomm_
Jenumuque tomme qu.oﬂmt des  dewnc e bevmonamks du 13 |

. e : L-M
twm | p o ) R P o P
"~ M2 L Pgg A UMl | p : L-HA4
_ : & U _| Mo Piaa Py
: . .AI':O
KPLM rPuM A . =
, ‘ Proa o Flam P Pe
A=O

ofn.r()u +0Q2’/n34m ?g Amf Pca W"‘ gwmoauknu cL d"& du
dc”‘QOrW“mt de /N)ar.- Hounin de (f

, \30«'{‘ alou y (Emlﬁd[ g‘bto""%gc o P’cm'a(mc_ :



- 49 -

A4 At

J‘('x.,xl,.‘.,lml) = ) a . oK,

A . Mt
- . . miA A2y Tmtt
(tarda,e, Auea ) € N |

au UOMOAaL AL 'Q/migt/}\c .

Condaom iz Jfoui Co veeslud Kom ele (f & um J)ué'\mf\.?am_
ey = O Xk b AL X, Samant Han Q'Oufgu'nc
( Your tecowsur (ILMM f (gomf auwm whlser  daubies
J(Lawncmahm ,  Lon A() Mous  Amamgue Pes Jho{rnts o
ue:d;\‘e/nb: pA'x,,+-~+FMO(M:O>,

F/\M‘_,AM (%, %) = 4 (a0, %, %4-oc4+---+ A% )

Wes aJ(\WouﬂnamlI " euvmogv\nus” de FA,.,..,A
QCA de t@wm/v\am,t'x J'mc’c,crdunh e& :

P&’ v A ab o )r\wuli Q\nwwgm de dok de FA

Aévd.oW% N ougtme , Qur&‘a - due
1)%,(\4,_.,(\,“ (24,0, %m) = ) a .

dy ey, k= [t i)

Aok donnes pan

A)- /"\

44+"'+,i,“: 0

JA &— (CA+"'¥Am)

Am
Aa e X, ( Aadate + AmAn )
b | Ra,. R B,
AR & ﬂ\ ,|+ L
= > a ., & z C 4}\ ’x_ Zm
. . Appeey A (44+ +A ) m
Arx -t I‘M:O 4.* + ﬁ g_

IWIQLA) J\'\A)UJL Lmt4 = >\4'X4+*-- t f\xw'xm_
/P&,r\,‘ o (’x,‘,-.} fxm) /\)'OU.LIT encone
A

_ oL B (orer t4m)
‘Z - QA . . . X N ¢ ' .
Akt AL =0 A'H"/AM;P{‘(*»{?'“‘*’(M) 4 m m+A
\ . 3
> a . . AA Am A
Ay-sy A, Ampa X4 X Xnta

Apat - "'/(M"""'IJM*.A = Q

q,ui m'abt aubie Pue ?& (XA,..,’Xm,irmM) : -»11(1/1_\1(_ gmuog&\mxdﬂ
d°h du diodoppement de §-



43 _

Les uwmt " gmnogtzru " de ]P Aot donc dc’}unm /t\(UL
dea /g,m/mu&u amaﬂoguu.

Qmn , Ll momes uglanqmmu sewuont @ Pen ,caﬂwi).}
Aea -rw'vuacol Oﬂge,(}uq—tm Acont aoernces ,  de meme, e
fes Hememes de ConLeagunce ‘Mpfe. '

de. Rupilic  suvant  of wovsane @ 0 bude thia prciiae
de (}Auﬂq.-w) methodes de calonf de anwmmmu.

miﬁJm ced
N

4]  eaker _ ~ GRAVES-MORRIS  (4981)  T2l¢ approsumant |
I (Bamc J&mﬁ - L&ncgc?opcdia, oﬁ malhemabics and (i
applicalions . ool 43 (6.C. Rota ed. )

’ aﬂ\wxumamﬁ F:m Olwuufou:
J’etwud wnd uﬂhmﬂm . M U-Yn'umili:it Cl/n}“u)m,rm.

3] M.Retn  (1982) Sewaal complex  variables and. complee

V“Wyomb I . dendon ™M albeomaticad 3o'u(ﬁd

i&dﬁu ”Iote ;fwco 65 . '

[q] BP. FUKS (494 5) ran'locluthcm b the 'HquA >U{.

%u_mchtmb o-t awoad  om '\BU)( vaniables |
. 9& ”V\afﬁaiwah'caﬁ Mlmoghqf?u.

umaLJllt

Gunlak ona






, £ - e of
appromons de Vadd o flurens voaable

oo duction

€ algmibme de Wymn  ab exdiimomenk aibiné ok
&R&cacc on. accc?wojlan cl,c pa., mnaqmcc, .‘ ‘"6 et e

Bw\uaﬂuahm dur /ceamq_u_;, Jr,wc,{olg, A2 4 ait &_cm, c},.u

amoue o  ume sule LS ) lo b (T) "
acsungb +M . me
[ DS, - S,ia.Sa
T . Sm _ (ASM)t o‘:ﬂ +1
A* S, A*Sn - A(ASA)
\. ZSM}Q,"Q‘S.,.,\—O-S

kaj:&. clnunl&— M\.bU.C:

&(0)
8 (4) A' \\&‘ (O) S~
a 2 (o)
0 "2 Y S B —
0 — & ? | E(;') —_ é 2 T (o) .
£ ) — “ ' (m) & vk
.0 E o] | ‘ | E_ &’ .
: -A) " [
0 —_ X E(jtﬁ , ‘Y andice de &aﬂaﬂn,
£(m+ ) wndice de olonme




46—

f]ﬁ )/Q)N\L'q_u; a ame Jwle (SM)MeN /YW/YY{C//!A% ow
Inifiabiolion (w) (m)
V/Y\G. IN 8_4 = O J E, ,: = Sm .o
(m>
/rf/ S
¢ (mi4) \ e (m> 3 Insn) A
- ke = k- +
% \NMM{/7 - T e o
& K 6~ k

& tomdibion Gue Peo demomunakews me A ammulenk Hon .
G J'Jmhqvux_ R ey oot mbdienombs e bermes
£ .z(?:.“ Y de solownes Jpawres ,  Lewn des  _eolpnnes AMpauies
wmfomediaes . a4 Lo 2olorme est

gewenk  de _cadonds

v?/ofvmc(,c de b il ebternue San e A% d' QUthken o
W de (Sm«\ )MeN . :

T sl do  wilires Jpﬂ\hlm.l' e e J(t:tho ami liades
foomddtont d’ ofuren 4 s cobones (€, ) ou feo

. (d) o ~E€EMN
digoralo ((€90)  de b dobe

parkii d e il (Sn), ony  convugent gl
A_zlt_'cqma el auwle wes e bmit 8.

olerue o

, on. Aenutgence de la awibe mwme//u
(4 y—= (-4)

) o T at Mo fmtomm\i'
k=0 ARk memN S "
accelelde | avir  que edle de (% §+)4 )Mew e
g2 . L[2]
/Ylotom C]..U.IJ:P N +bme)'et_ Ole. m'.uh.@x;i% que Pw Jtowm,a
des  tolormes pove ;,  powr cela, af ja,u.k ni Gialisen Ao




- 47

Lo o lo sk (Sm)me ek m,\cd'w - r&ﬂ&a& le croux -

N
N
4
W C E : A + = A + 4 ;
S N-C 3-¢ w-C E-C

mous iE ut‘ ’M“‘“ fa.u:et. dc_ /COTIA[}\—MML JtOthE- p& «t'al)&.

@mgﬂﬂ: ,'\fu.o 0@ m:,gu,u'oh Amnlf e)mu) A/u}-ot-o{u.'m ,ﬂua
o &G0 et ke d’ sne binile S, plus b
demomunatems  de bo.  colorme am beumedcaie Cauwganle  ont
)Cmo‘m & 47 ammu[)f/t. : des Leuns mwm,cjuq,um KZ’&L—E}A ef
Siops mipotambes pewvont  avigi Mopgen € a.l%aum/me alowa
O(u' A0 dusnienk *w;‘—omunt Deo e.”\'ca_c,e_ : c'.'oi 0 umterck
d’e.nulhm o colewds de mamien exacke  avee nm code de
cofend fmmwﬁ Lomume REDUCE (%),

Ge J’wouid:.' A7 aﬁl‘c‘»c o Inute MM/A'C}JM, mauas sk
avm o aommer deo ke ontietes | 1 (x) :ii ckx“}
B-o
11,4.&' aliaent wnoftaatio it e eLema , Wum Jex{mu'om)
'iouqu'an me  townoik e Pes Jremiens u:x,wxumtz de Lo
sade (*wuw?\m chm)/ Q/untex\fnpotxm o Les
fracions  rakionmdles que  dent lea W')wmamb de Jade
A'qpt:o aneillere Qace e diutloerf em Ja(:u'b umi ol
ame Sracdion Z;F: a; /‘;qo Ed-x" dent le
MWmt‘ duwrant  {es Juumomees  _crovmambes de
mnmu.olcmm. eelui de } Jrogu’ o { e Ptq . et
Avnidue eouc}uf e exile  : on lo. ok [P/qjj ek on
o ¥ hobitioe dr_ea,rmmguu dans pa,l'aﬁi{:;da(lj Crd&J:




48 _

[OIO]i [0/4j£ [0/2]3
LAIOJOL [4/4]{‘ E/‘/Z]J{
[2/0]; [2/4]; [2/2’]§
Lpiqlg
b gromicn sobowne Clant foumee des rommes pankieles s f.

Tow e/xumkk) [5/33 ,Fouuumlf wme Bomme Oppr0 LM -
Kon de m o mtwaﬂﬂz, Co, Tr 1. CJAM(J}\L#LM
M%iy{caﬂf,sl enadi

4 55(“') [2/1.]

qwxl’ NEY Mqufwtt en _ A4 de Lo (A4t ) | oflle esk
mue en evidence Jron Ceo 4@(’&4 deo ﬁxaiﬁ.om [P/’i] ()
i ek - | g
-2, -2, 43, 5, _éls, —prIfpr L ()

[ ,//»/Lo (A+)
)|

L) ¥ Iy ‘ ’ }x
-9 4 | O
o |
: [

O, m Q €. Gﬁ%m”ume. el umibolud avee Pes dommen

erhzﬂﬂm Salx) = 2&_: ,c_ﬁfxg de b acie $G),

&£ downe b moibie” de lo. table de Tade de ! . G
/V\fljmm o ;.EQJT{L -Qa K,C,Qah‘on : [11]

/



49

8(;&)_ = [melk]f

Jowr oo, il a Jouit & ben enbe U €. algoulme  of fa
M\A}O\lmahcm de. 'jﬂamh, o ambewionment de q,u.otanﬁ
de detevmmank  de  Dhambel , qu' il el how de C}umt&m
sk malinellement loa de fo reaolubion de:
(Qf-PICo = O (xF1") | deb ¢y, d°q ¢q.
‘Eﬂouqu:_ dous  Lea aw,oowmamfz de (J)a_dcf o temt Aoun-
obtenin Lo Loble enbieve , m ek M%&, on exaye :
e %TLC}JJ‘AI e aLaouWumL o o aeue héu.p\weluf; "/f
de ! C*,u(hﬂ.ti }(0) #0 , can dame ce cas.

—~ ow de Axrmrﬂit'm. U €. G-La,aum”nc_ de b mamiew swwonle |
(21

0 e © S e O\(){ON\()
o - -2 : -2
o > (lo) S (14)8‘*\;"(‘2)& ¢
° > (i) Ea~ (ol) 63 \(—1) s
E.o ('4) E_L ~ (Io) Eq ,
O ~— 1| g, €,
gt
0 - | |
owec! b meme f(;-get due Qomm%e & les eondibione wni liolea
Rememkanies ; VRken E,(J:':'” -0
aunued  cas ; ' o
E_;Z"M:\ ‘_[mfk.lﬂ] poun & EN me -k, b1, .

On chlpm cl.:_ Hinemen s o Armotugence (leo’lfmﬂ») cles




-_50 —

( Mankor) ew tedones colonmes de la kable de %ntbcm
/mo(,ozww'U]J\u (”qor-r\ke/mu da @aﬂm.e,) , fo Wuy\&h
&LW .Mmiqu& tamt loo Pocalsokion des :}«3&4 de cea
owoQOh
d e oﬂxrmmm J,\wf: Sentama fow\mm le. J,woeonqumfmf
c_xig G de Qa AWe en clchm de Mom d.uq,u.:_ de
Aemougence. q.,uamc[ A eninle Cl,(mm )’\,ou,u Log (44x.)

. s (- A)%“ g ket oh'uugx {7 €. oﬂ%cruhowm {/Z/
2 keo Rt /
| ALoNUgA Wdum Aty Log 3.

%nwhqm) Qes QMA.owv\a/rJZdL a.clz_,wwcml' awmawx_
coduls e oduvnakene  de cedkauvnes ﬁcmcﬂorm A)\Luaﬂu

ff«camaﬂnm mune  que 0 e aﬁzrm%m acbmt,t des aﬁlica-
Fioma , e sofement o recherches de Ovmi tu /maus
awri o o wdolulion des equo.flcmo L2

Une  Lelle &Wcau'tc,, mows @ conduib o esayen o(,.,‘,b_&,om,
€. aoxaoqumz, doms Lo cadie des {Lcmtb.wolc,f\,&mwu
wouables , qui sonb awm des  fomeliona & wme aenfe

‘ rarsolble d;:ra/ru;{am,t de ,f\a/\,wmc,txu. '

Jour des Harsons d:,myiub: , mous mows Lumibers Lol a
o\ux ?omutw f(x,«é) de dewnx avanialblea /wm)ﬁ:mu ﬁo&rmcnﬂxu
Po’u.gvvu, (o, o), ek donwndes Har Peree clw-e_o.oH\,czmmf ere

Mc doubsle :

l: | a .. 'x'; J oL voum e.ok(o,o,
(Lj) € N? 7 4 " )

Ol;d- E ¢

Be /uomma.gx_ eonbient  um Jruaﬁga!uq,w_ D(o,) x Do, A)
7o  s>0 , sur  Kouk tompork du,q.u:_,a fe ciwt!lownwb
at  movmadement Conou?cm.k



- 51 —~

I E.,0.0.lemnnc. ek O-{\qumamh clc.(:)) : .‘g.mnoav;eo !

4)  Moyen de calend
Elomk  downie me acie double

(¢.fj)ENT aé,‘ Y

on dehow de Joule .A/nro'wnutm M)’\fmemfamc., il sem bl
"mohm& Cl'MutLOLAUb 2’ E . aﬂqauanL QL eu Morrvumea
Jarkielles

Sm(x,g)z ) I @ x'»g" , e‘& Amamic. amalog,ul:.

OS[+J {m

a ce qu'o’n b Aoun fes Jw:,(u d’ wme Jra.LQC« vaiable |

( Liom aver b desmonche du chopitic 4 )
O’\, ) Mo‘lc /(mubw.cﬂm d’ anywmthx de OcuL: e\m'v\_o
mow o sondwl o nibialies e oﬂ%mmﬂm ave ()u

Mommes )ra,\heﬂﬂu S/: (2) de la adue F (%) - f(x,/\x).

A = Lo k ;
SM(1)= I eg (A) ™ od Ck(‘\)‘:q&('( A

& o velobion  bobitiele b £ ol%mLMﬂm_ ek ofpuonc -
ol da ?&AL & ume wanable 4 Lémil ..

e L Caek b

Fa

Mous , Houn A = /\x ek x40 [m*ﬂl&]‘: (x):[mfﬂlﬁ](%y:
& St () . (*,3) ’ !

oL’ €. d?ww\wm. /NOWS Bowumt“ dcmc An Motd; 'ucww«f de.
aad e, dea &Wmumwnt C‘LL Yodi a.omnqu\n.co ' q,u.n. A ec,uuonf
da./ru {)e cad gm‘MC}uf- Ofwottrm,b de df:wx dctuwmmamfl
LM [L/M]
Luma, U / \s ;e mumaoben ctont de

d° ¢ L(MM) k£l denommiateun de 4o ¢ ML), qu

~



- 59 —

/\x;*f/\wd: : VEL/Mj f ~ ,U_[L/Mj: O(X(L+4)(Mf4))
owee leo  mobobions aomcemonkt e " Alnkiad Tade aJ,\.y\wwma/rJ
de G“dk Lg 1 .

T gorkodion, b juodde 0% d' Qithen (wnibialif avec
des Sm(x,%) ) emcae/nc[u, bo _colonne [L/4j(ﬁ de lo Jable
deo Ww’xmamb " ﬁmg&m ! de (f |

w q,u’at Jiou fe demovmunakew eok um Jr,oeam;m
Wé de  feumea clr_d.uy'.é L oF L4 ,ekmanchLegh.é’i

%xm{j_m (%)
_ Vie N* LL/1] A
4

A~ (11’23)

A - (x%ﬂy )

Dows & aos de eelli frachim nabiomelle domk & devominaken
/Cm'\dxtlo‘r\ de Q’ C,Cfuuu:, HoUa ‘Powu,rufclu.t.tﬁ ( o'\ﬁm “O‘V\ 3(,5! "1

en  REDUCE )

~ Cowdaamt ek fon leo apuormants  [LAT ™%
| : 'A_x-qg_
Arours s embien L ,[,\,omllﬁs _jous , {o f),pacb_.'cm redwle o comma

du;wmumo.k'w/u /{_x_% ;

LWW

/

mas e a'est w € can pour

Touw ebteorui  doute fla fa.Hcl on Wczdma de o meme
Aok qu’ a  ume wanable.
Y| o en o%\ﬂ.gq,ua/nk 9’ E-aﬂ%m'%m& 4/4’ q,ucxmci
J(o0) 40, o b Juopumit’ A/ CL/nd, - EM/LL/f
et entoie Ulale (,f\wu _conabiuckion) .
- et em ,wm’g.eétmt lo. Jable do €' €. aﬂ.ﬁml‘ﬂm .




- -fn,atﬂm uah'unmcﬂﬁc_ A + 4
A-% 4-13_

geo‘aﬂxw;wvﬁwnb CL/2]  cadeds vafent douy - _TX-4e2
(apnis widuckion)

Xy oy
- '}omdlcm A’.ume. MABL wavable .
.A’mw.

3(7&,3) = L03 (4+x)

on hd?u:uoc b, apuomanbs

t

flg) s T x4yl

A 1§70 Aty
- flay) < ] X yd
- (4gre N2 (4+5) '

!

(4rem> 1l fenchons | wou. fa

ht/mcu,(}u,g du_ MQ?"&‘

Jlug) o ™ 1 “ } ot e dnii

f(*'y) = Log (4+ z-y)



- N

39 :‘?'Lt/mu:g qe//nu.aQ,LAahon cﬂ,am.%zmml' de _),\.an.o./m:.txuo.b.o-n_
de @2 .

Oe Lew de e eraw, s Des droites ,f\amamff Han e/m'gu}u.
de (I[z) ,P)wu namenes £7 e tde dea Q.*\J(wo'xumaml?) dlumz.
flm\dl'cr\ de  dewn  worable a  celle deo a+,;uo7wmamla d/ une
J;omc&cn d! ame  aeule varkable | whlaons des _counben
q?@&u’gﬁﬁ J*\Lm 90;\010166 ) C},w. Jr\,ammd: i‘oud'ou/w Jar

Q'fm’guﬁc. ‘3=’\"2
Jon exxum}»Pz) - N0

M= AR , x € @, Aed °

(d: L= py z/t\,obuu ottemdie tous Pea ,}uomlz de @2, )

,C&%«CO’V\AM:J: &dcr,}v;\ui,;

.. J:Q.
FA (x) = 3(7‘)(\%1) = : a*c‘:d' >\‘} x "

Fale) - ) g (3) x*  of cp(r)e T ag; A’
QGN j+2d‘:£

@am vV e oﬂ?o\,i’e\/rne) o adiliea  done bes  Momimen

Smlx,y) = :_7 ac i % 4 ekl polymdme .

J-f-id S o

/Pm(x,/g) = 2 Qg 'x“»yd‘

_,l+2d.:/w, »
g %e//nt;.ofwmt o em ahiluant fo ,f\o.zn.amfctla.ﬁe,
=t T ted,aea |, (pqg)e N?
{Q;AET

Qes Homnes WCMEA

2 by - pivqgy &m Ay x4l okl olymomas
P, (7‘/'}1) = ) ag, x"yo].

P«'+ c”' = M



~ 55 -

Remongue :

{LJ,J)GNL/ P«Zf(:]J:m}#QS @'PAC'I@

dea ,f«.o{»amixvm P.. J’\ww\l’ el / e amn  ceduunes
Somvmes M:Mu Sm_ ,Cmu:.whuu égqﬂm)- on me ./‘u.u.l’ CLUnL‘
G.H«Lqm el (E ,aﬁﬁmﬂ)\m a\_ _fouutc. Qa, Mt&. S% (cm_

) ﬁu (ﬁ;amxamcmb de ,fvmua,mlha%g_ onk Souns CO‘M);L‘?UMCL' de
shocelen Houn Ces O.f,'wownam.b» de Rdé " Rom

¢ oo . ~ gees
Guu  me wonk ,fﬂua e JZ&a/vuauPawLu
F:" ) (1;9, 5 Q-H'UYLb.U’n :
5 s A+2‘} =m {/(J,J')G_Nz/ if-zd.a4}: {(4,0).
p SO
o 2 4 6
T

o e foncbion  dus lpe  glx,y) - I(axfgg),(a,&)éd[/z
ou i at  wne fbmdicm puzefmnmry\e_ d’ ine seule vaiable o
'Qmigunt, , bea O.HMxmamb da Jadd Rmmoaie;m "

[{L/‘M,JS Gy) b awn e [L/MJJ, (anctby) il 4 a
eaaLl'L ) Cav om |
Y0 I ot Anly)s T et ol

3('1,3) :E ck(muaij)& ek admet comme Atruma_

M&Qc " Pumwgf:ru" d’odie m Sm(x,';j )= ﬁ co (ax+b )g-
et est  oum A (mu@g) T !

(axt 9)13 etaml Lum 4olymome de d°4)



_56 -
%I ul: be can )r,o.u e/)u/m],&x, des g,zmchm e,’MM;i ok LDS(’H'X-?)_

OQLLA gmu,ajc/mmt Houwr une ﬁamdl t
g fot, o fu
e gOﬂc,llcm p\oec'mm‘tﬁuy d’ wme awude vawable o 0 Uu,gune.

( j(b)" Ton Ce 3 ) ek Y _um .)r\,oetjmbfwu, om x, Yy _teﬁ

que  P(o0,0)= O , Ao*nmolc,(,cm.o Oes ?\.ax_tlm'w [L/M](x,tj)
obtenves  en remjlogamt 3 g Clxy) dama U—/ij (57.

f@F-BIG) - 0(3"*™) , ena

L+M41 .
) , d.uvu, au, Mo

( (Qo of)g - (Po'?)) (x, y) = O((‘f('x,g)
O(XquA)‘

Tw\/ emumfﬂz }rmk (f(rn,«a) = xt+ Lé ; Q:A Aomornaes Mﬂm
de j o  onk . - ‘
E Ly (X +/g) , Cul‘ o d.t/\.c, em : a, J ,yJ

Jf—ZJ {2m

ou: X, = : (. ‘ d .
Lo gly) o %Y ) |

Jouuu §y3ira rtawon , el Sowr Guc Ces Hrommes MQQQM
Juccomives oient e gu{w:aﬂ dabincbes , on dene amu‘m,
o _}'\auowv\.l,h.ax% (x Ax® ) loo sl des : ’x AJ Yy

A*’ZJ' 2_’1‘1
meN

Mgt que odle des (L_—— a;.on'y )

,u-iJ <

Masi Jpowguei s il & deo ommes pantielle
Jl(amxauﬁmku ? el d awkies drfcot,q\aﬂm de o
/Wru.-e, douML) Cl.u.c /Vlo@ QﬂQDmA EtuALW /maunl'cmo,mf




- 57 _

T Huitialiohon de 4 €. algnitme avee des somme
M.c@co 30;\o:.aﬂu

Joik (IM )MGN wne awle tudement cromande de pows -

onoombles oo N , kel que UL, _ NZ%
m €N
On mole S (m,aé) = ) a;,, ’x‘.gé.
(.A‘,J) ST

'S v ’Pm_ (x,«é ) = Z Q;,; ’)C; 3".

“jye T, NI,

Dams o cadee redient i Aommmes Sonkiellea " connles "
ou " n.cckam%ufmieo "

_ . I - .
Twe i) o im } i {(L,(,)/Ogd.w}
Ve
Y 4
3 - 3
2 2
1 A
o d (o} i .
0 14 2 3 4 2 4 6 4
p=t. 9- 1

&"lojnoeu-& Amm*\%ca,w\u, de. 0& ,k{,u'e, E a, x;yJ
' (44) e N* *d

dams um woumage de (0,0)  mows Qatune Quee -

Sm(":}j ).._.*, j('x,g ) dama e /Uouvncua’;

m 5 +0o



()
2k

- 58 ~

druo.mrl e’ 8-012%0@\%“ est _MuttaQuc: avec. fo. maile (Sm) ,
\AStjmm o kabli  do relakion 47 . mE

()
E, 22{ = e’k ( Sm)

ou C&LSm) abt  l W de  dewn dﬂ?wvwnwnb; da %MM

(m) m)
H bt (Sm) / H(k (Sa) , cab- o -duwe

%m S Sm+ee., AQSM Az Sm-f&-"
= SrrrM--- Sm+ 9t+4 |
. 2 t
: A Sm+?<‘-1 S’M'Qg'?-
Sm+g~. .- 5’“*"2%-
d’evcre ke d’udec b

Motos P, 2 Se & Jour m24, Pa= Sm- Smoa = ASms
(}\au_ o orulectm o’}«:.o.hm Iun ‘e,igmu & solonmes de eer
ditommanhs  da  dambel ,  evonun L Mw obterues
manks do Jodd " ﬁnm%zfmw ! , C}J.,u. wkilie Ly kevmes
P. & S, .

Sm Sm+4 Sm+ez_ Sm+4 Smn. .. SM+L Sm.
Smm S/m—z, S mifsd = (— ")& %’M’- S"“% Sm-&flM S +1
Sm+91 Smflf‘l Sm%—-?a, Sm?u« Sm+&+2- .- Sr,;*-&& %\*&

4mwmtab:m crefoume

Aun Pu wtw/w Lo?nwncA



A

muA

Smee
= (..A)

mi’u'i

SM‘P‘

Smfb

k
(-

mi l‘l"l

Quamt  au  demomumakesn

Sm*?-
Smt%

Srm ko

(vaz_
?m+%
(me ’tfl

P
m+T

Pos

mt 'ui,

A* Sm A25m4 -4
e 2
A S"‘"" A 4 Sm+2&-1
& (Pm%'i
b5
= (— A) ¥ me&-Z - ’Pm+"

o Acth;/M\amt

P
PO.. .hDU)\ ome

2 vee

b R

—-59 -

(Pmt‘a. Sm_ own ltch_OﬂlJ\Cth'
Protkea S mia \ la k.4 rome
. : ,Co‘ec’wnc d pa,
R (Pm%?.fl Sm-ﬂ-'b &{M
P Sm on mb\amc.ﬂlamk
o Tratksa S bo. 4 mcoecmu
,' Gt ea 1+ feme
: (meift_ «SMJL ’ &’2’
(mek Srr\_ en ruﬁamcp\.aml’
AN St o deuo\:.
.. /C)Dem\mc, at pa,
’meiﬂ. Smf&_ J’JmecAKL .
, J-P- -A,CCCAA:(::
(Pmn. ‘me+4 : T,)nr&M ~ erf&_
mi 'U»:?mfgb © o (E'n&lgb -~ ’Em*le—'(
erf&.. | )
er-b kia - 'mek 0
~o Priak - Prr2bog 0

mef'H-A - (Pm+’t

e ojoutamt b 4

C
o

. <

Q PO- d(’/unlblb

Qigmc of Pa. qumclc, fo acconde c:

la. db\mu:x, , MLM\/W\U&t, on oblient :



-60 —

(Pm+4 er-t-L s ’Pm-f L A
er+2_ /Pm+’5 Co. ?M+&,4 A
n" | 5 s |
rPAM bia ’me ki ... rPNHiEL A

QQ(S,,\) W avt  Aomme  Le C}up{lml? de dewn detevmunambs
d oudee kt4 , demt fn R MIC:M ofovnes Aomk Ao{em,bqwm

Para o Pt Sa Bor . TPl
e&(Sm) = ,PTNQ' T q?"*‘“" 5”‘*" (P'”""—; B ?nw ke 4
/Pmﬂu»\ c- Pk St b 'vam . P2k A

2) L?'\.opuigtu’

o ﬁ,"aﬁ,%miw\m wnitialid avee des somme Me@ﬂu du.,téku_
joricident  (amodtes & § ou Alf  wivant que Lz Mow ML)
%WL dome e f/ucuilth U EHM / V ti/md dé}&nfu han :

KPL—M+4 fPL-Mi.Q__ ?L 5 L-M
el . :
v / = ?L-M+Z ?L-M+3 fPL'i-'\ SL—M+1
? L1 ?L+L .- PLJ-M S_L
[L/M'J rPL"M‘/‘ (PL—H'PZ_ .- (PL 4
o o= (PL-P‘HL Pr-m+2 - .. ’PL+4 A
rPL*" Prsa ... T)um 4

L@mmhm % <o (P-h =0 o S&:O



—61 —

t@q G jreamions %v;w;aﬂuml' Lokt & £a41$ Oes anannbd&TaJej
“g\mnoafmw " ; dc 4\]&14) e: r(utl

400
i .. P -
[LMI CLMd bord S ama
L (f—- 18] = ?L-Mfl . Pra — Priisa
. . Az A4
- A
?Lf;‘ v e /PL‘fM : ’PLJ‘I:{-M
Az A
'JQ et done de (Ja. F)'vmc, ) e-,i,d' X(’HJ ’

(44) eN*\ T .
(Lt4)(Mi4) -1

olens Quee b /mum&.afww 7 ek :

CLImMl : :
. L gy oy
() € Ty N Ty
'
QJ: QC. dwpmatum
[um ;
v Yy v ‘3" .
Cgde Lo > T Lo .

3 e
| I // . nulz
¢ o
- -
gy
o 2
o) 4 6 9

@.Sge;mh o\émw{\a%u.; de fo adie double i(x,g ) - a;; x,‘yi’
Londusent o de mouncons ’UJJ*‘“ OVQM_Movwmﬂmﬁ Q',J‘)GNL
Wakiomedls de é(x,«d ), Gt ont e’wmta.%a de ¢ col den récumvement.




e

-62 ~

Rm%tc: )'vowx, A Jc’,wu,f\aﬂp conne olc_ Qa Jrf:u.‘e,) Cea
o,HMMom)‘A me ok Joa e que clc';m%it %ﬁuﬁoem.)

e ek de dubteodk ( de meme qm,fwuujmde.’wu,,\ag&_

Ma/v\,%?mib ) Des memamlb * &wwguku" me somb +4aa Ces

U - ;—— r ey %A”jd
);o J:O
J N4

AR S S %,;?IJ' ,
AzO ();o
Dubbwodt ampere VU =T ey xtyt ase

€ j =0 fow (+g) € ScN*  de candinal:
(mra) ™ (34 4) "= 4 , aonkemamt { (4. )/ (,C,J') S@nm)}v ek
Aahijwiamk do nlge,c. du nufamaﬂe:
ag)es & (RO () = R esS.

((wtc, U sudne er.t.eﬂ. hobtivel dams Na‘)

Tour Ghihobm, S ab 4w ekt
Py boleg) Clam) ow iy € 7em ]

m=V=2
rmans Les {J}"d‘ d.oi\lemt' de +L.I-A \I&j}\-m: ’31' _
*
v 1 :q
e'w7+m+4~’>,P + CP,'\H'MM-F = 0 4;‘1 : : T*
POM'} .P=A,...)‘77+M. _ 4 PR TR
mz=¥=2
. ﬁ3
J V= M x'ayd
e e I iy nly A
b V.o T A",(‘%;Ad’, A,é\ g
CAtf Y 4 T
: J ° A *® ” x*®

{(4.4)/ At On} ) Aabxsiauwnt la. mﬁgec o(.ur(cd'om%& Cf de
cardumal (mta) (m+2)/2 + (vea)(vVi2)/2 -4 .




-63 -

%xmt@c: WMO/{\IA /COJ'U\CA, 8‘): J(,x‘% ) - c')(*"j’ ) w eAt’
du Liyjpe g(x) Mé) ek md»mﬂhﬁuc o x, Yy

(colenls en Reduce @) ).

'J(’, e o ebiudien e ce\ovn d’ um de’(‘,ou.f\a%c Q’*"\AD}\I\AC., a ?a_

fondion..
e J(x,«d ) et ume ?cmf-tm‘n /ﬁ«:jmlth‘g& em o el en Yy
(mi'J = Qg ) ., o aua touk wtedt & R e

O\c'tpW szm:.lhquz_ for Im.H,mt a o ;;%m{o\i (Laﬁcmaﬁﬁ
( pon e/a(um{»tc, .hkM‘-?AApm ou Lome ) |

N Y cua/lf d’ wme Pm«.chcm da Jrar_g 8’:(9&3) , (r\cpo,bmu
onbie e e, J.*J‘ = wntanlz ) , on J\ouww_ Ces approriman
de Vode! " Romogine”, w0 elle et de fo fovme  q0x) Rly )
<a‘“¢). - .Qj,o ‘ao)d- ) , o whilioea um ol;:ra)u,f»a?x_ conne
m,d.'ozv\%ufayu, , Lm,uxfamf ¢ Mv\y\mta/nm hcla_hut de g

oW

ﬂmﬂﬂﬂ: 3&_ cfo[[ M c;\mo.ﬂuc «vnwncfdmfummb au cas

d’ me om r&ymnrzxcg d’ um  mombric j'ﬁu}u' de ua/u’aMco,
o e'cu.gum, ;  on chount et ?ou& dea  momomes M&Qﬁo de

L CVRVAYS /muﬂ’l.kﬂr. Cmnmrzmdamté- f:rpmnneﬂlomunt , Veéutive
deo meambs et o moma |

\ _@,cw.he. W, aun des J,\Md}\.mmc alitaile de € Comt{uz,llm
"amvmae;w A apporwmombs  de Tadd & Hlumews mavables est
otuf&h montie que Jous L Ovl%oum”w de _calen? d’apprors -
rmamks o(n ?m:lc’ a ume mandable pevmettent  awm b cafend
dea ﬂHwo’xmnMLrA “ e\mg«fviu T JmH,I em %r de m&f}‘m
Yo Leonditions amiliades  de e alﬂmmmmo de lo. mamiens
suSonki




-6 - ;
vam]Ja.wr. cguz,qw. Jomne WCML A () = ) ,-ch‘.

Al

,Wecy\onclamk &.j(vo) Jox Qo woruma MCMSL Sm(x,g')
- oL 2 4(.}3. apocee o J(x,g).

Aty S

(ee qui puoviont de Uelisle de b fomehion Fy (2)= fOx,d) ).
To.n, ?J&Mn}«fe:
IC qd. c111aﬁsuilevnnc. et CLfixAxavcbaQ\cxnttS de Tade .

A) EE5;2£~&\itl£§1 |
QMLqu o wme swle ('d'm)melN , P dc'}\m»(.‘ (quamA &
m\‘m\:) P Jermes :
g mEN, meN”  uidice de caloune
b e (m) m mdiee de clmﬁcmo.ﬂc ) d.wrmc’o dama b }TQML ElE‘

m.
(o)
da
: (e)
0 eA \
: (A) | (o)
qu \ (A) qil ~ (O)
O Q.A \ e 3
(2) | ()
\ 2.
q 4 ) 9
0 | e .
(3)
0[4
O
- . . m)
ot m&o (‘xmdxb.m\,o ,unitLo..aeAz MmENY e,(o =0
MEN q(’“) : Am+1
A

Qo

m € N¥ m€E N



-65 -

(m)
(mia) __—7 q m
. \ (m) (mt4) (M) ()

e -
m-a \q(m+4)/7 o~ = e—,m-4 + (Ci/m ‘qm )
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1) £ dgoilhme  apliounl & den it G T

epsilonusuyet

% construction 3 partir d*une suite s(m);

2 si c'est une suite numeriguesmettre L'option float 3 on

53 c’est une suite polynomialesmettre Uoption yecd § on pour que
les fractions obtenues soient reduites

e

ogperator epsil:

for all s.m Let epsil(s,n,~1)=0;

for all s,m Let epsil s,n,0)=s(n);

for all somok Such that k>=1 Leg epsil(s:m'k)=epsil(s;m*l,k*z)
f!l(epsil(s;m+1ak~1)-epsil(s;m'k—I))J

procedure diago(s,m.n);

% o oest le nunero de La diagonale, n en est ta Llongueur:;

begin

write s;

for k=0:n do
beyin
urite stm+2ak),n “osepsills,m,2%k);
end;

end’;

procedure colonne{s,k.n);

Z2«k est Lle Numero de la colonnesn en est la tonjueur;

“begin

write s;

for i=0:n do write s(2«k+i),” "eepsil(s,i2usk);
end; ’

en+d;

Jams am kel rogramne , Ca commentasies aomb enfic % ok 5

L ope ¢xy;h eFﬁe. A/a*fJiquL aum ien o wme pulbe 4

/vumwu'q;.w Gue fomoh'uwncﬂﬂt. :
pl (a,m, k) o gl g Ve algenithome oylicus & b
suite A ; A’_g'f e at choiije franmi leo uitio Wauu

-
hllan}-‘A .
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suitesnum.donnees

operator riemann.

Zserie des 1/nx%2;

Let riemann(0)=0;

for all n such that n>0 Let riemann(n)=riemann{n-1) + 1/nx%2;

operator geoms
Yserie des 172%%n;
Let yeon(0)=1;
for all n such that n>3 Let geomi{nd)=geom{n=-1) + 1/2%*n;

operator gygeomdouble?

“serie Jes (1/2%xxn)={1/3*x«n);

Let geondouble(d)=07 -
for all n such that n>0 Let geomdouble(n) geomdouble(n- )+112**n 1/3**n.

procedure gi(nl;
1#1/72%%n;

operator pi;
Let pild)=4; I
for all n such that n>0 Let p:(n)~p:(n~1)*&*(( 1)**0)1(2*n+1)«~"?* i

operator 137
Let L3{MH=0; . , B . e
for all n such that n>0 Let L3(n)=13{(n=1)+{(~1)22{n¢t1))&(2%xn)/nJ -

end’
%gxqu£§=
riemann
d@ﬁo(ﬂhmawnzO,s);
0 0
374 413
2057144
135/89
536973600 '
778404020/506758140

1077749[705603 44900622571906223220142000!2803732926587115912914976£
9841645/6350400

B4971759152697215364333298143432636537423836907251399480254960

Q&abunnu J£' 3092QQ4Q6946310199538912694034930750754493287?48?7295868968005
v )

fou A% colonme . | o¢kgs

Ath eu kawwo Lmihﬂ*m&

Jc pa. M.ukc oLcm(T on Q meun v'\.DW/ ;caﬂwﬂm, cu.wcclc, Qa, J&aﬁmoﬁb 8(0)



t

0

1.25

2,4236111IOQ99999999

1.4913888/0.99999999

1052742210.99999999

7.569?676/0.9999999

a;=epsil(riemann10,8):
3 =

9

—F5-

duaéo(rdunamm./(),s;);

4]
1.3333333/0.29999999
1.5168539
1.5755134

1.401469770.99999999

1.6156644/0.99999999

Lbﬂl‘Joh; Q/orhbn/
"on &a&.” ev Ces
munneu» Aoua ﬁnnno :
4a;inbn d& Jo'i’auw
‘kukdh.&w Qujum
Aows yvmnb Kot@mm(ﬂh

66900622571906223220142000/28037329265371159129149?60

as

64900622571906223220142030/2303?329265871159129149?60

on float;
as
1.60145364

40“ .
Lo ds ofe
Qu;m'hd?mz:‘

m >0

# A.604469% f0.939333394
kwk&h}h,an&m

Larn on Eunﬂun.id_eczmamﬁu,

JL Jadc _tbuA &m £OLULA avu &L 4mdlbnbn,

uncipole do €€ - algmibme converge ylus vibi ves b

A/lht

que fo e wnitiol ( wlonme de gouche )

Bxomple geom.

colonne(geon,1,10);
geom

7 2
1578 2
31716 .g
63732 2
127764 2
2557128 2
5117256 2
1023/512 2
206771024 2
409572048 2
819174096 2

VReN

own Q.

T e dgbique

221:52::;eoml1,10); £UMM°'
geom é Q -,
1.75 2.9
1.875 2.0
1.9375 2.9
1.96875 2.0
1.984375 2.0
1.9921875 2.0
1.9960938 2.0
1.9980469 2.9
1.9990234 2.0
1.9995117 2.0
1.9997550 2.0



Brromple  geomdouble

off float’
colonne(geomdouble,2,10);
geomdouble

57571296 172

366177776 172
22631746656 172
137845/279936 172
83337571679616 172
5019421710077696 172
37174551/604661756 172
181222405/362797056 172

1087861775/72176782336 172

10.49903187

76 ~

LA TA _s. 3_4

m>»0 ™ m2o 3“’ 2 2
on float; évaluse
colonne(yeomdouble,2,10);
geomdouble
0.44367282 0.,49999994
0.470807670.99999999 0.49999996/0.99999999
D.48536085 0.499999721
0.4924160970.99999999 0.49999996/70.999999¢
0.49616993 0.47999994

0.4980722570.99999999

0.499514570.99999999 -

0.49975675

0.49999992

0.49999993

- 0449999994/70.9999996

0.4929999170.99999999

6528756781713060694016 172 0.49987819/0.969999992';'0_4999,992)0;99999999
39177307271/78364164096 1/2[&—> L
‘”LQN E(:): 4 *akk* zero denommator L
* °&%"“ ,. W Kﬁ- ,qu ﬂnamqwu.Je,
%ixquﬁb 9 ’4+-;m‘ N\d;zxf

colonne(3.,1,10), ons floats £amwc mﬂhug

’ tolonne(gel, 10),

S/4 1 g “ R

9/8 1 Vie N 1.25 -.1.9‘5:_ -:,

17716 1 (R) 1.125 1.0

33732 1 IR 1.0625 1.0

65764 1 1.03125.  1.0.

1297128 . 1 1.015625 1.0 -

2571256 1 1.0078125 1.0

513/512 1 1.0039063 1.0

1025/1026 1 1.0019531 1.0

2049/2048 5 1.0009746 1.0

4097/4096 1 1.0004885 1.0

1.0002441. - 1.0




Li’axw»rpc PE 4y ¥ B
diago(pipo'é); |

pi ) oli q A .0:' 2
© ok N N -
52/15 1976 € s

13527315 17444555

147916745045 1011673220
249054877657 65 9259456604160/29473?5960200

$7028692/714549535 1032984745170933844754132480/
328809254630259493731132300
538502032411673196525 36951735500163312644676986998934863336371466240/

11762102?19203066914929164080717168533386866400

on float: 4xnﬂn¢ evoluie
diago(pirN.,6):

pi

4 4

3.4665666/0,99999999 3.1566667
3.3396825 3.1423423

3.2837384 3.1416148/1.99799999
3.2523658 3.141593%

(o) ‘ .
A /
¢esd¢ zero denominator S & 2 m'al Ao calleufé , +°Jv

m J@ .+m2u;&wu ( aﬂnn qufie

et d.qimi. : von Loblean -dr/mu)ou.

enctene

off float; | ' E(O)
a:zepsil(pin,0,3); a: = 8
HE 9259456604160/2947375960209

on f'l ats i (=)

s | "dooluokion du €4 et 31445933
3.1415933

float; .

t
=epsil(pi,0,10);
s 1032984745170933844754132480/323809254630259493781132800

of
T2
a

on floats

as ; . A o s
33.3415927 , da, cuagonale Mu}aﬂa wnwtege fug
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B Z (_A)m+4 2”\’ .
L%’)cwvrfb €, mod d"”"’%‘
;";390(1.31017)1 mw Qo“ d*aﬁma'ax’ u’)\a‘o’l’
0 0 de U E. o.o.«aadﬂmu. Convtg
0 1 o Lo

(- &/3 121 . () o¢ RST

A,  Eap ¢
- 562710 515274692

( - 13523770  1233964380/1163759812

( - 4084)/63  197635301600/179895903000

C - 609776)/2772  89431395532031691317379651973682584000/
814039806474 365593952350534 3708707 0000

. (o)
( - 1956520072574 47123831416158156585527455976/ PR E_

42898557194056353378865560139 44

on float.
diago(l13,0,7):

13
0 0
0 1

- 1.3333333- 1.0909091 off float:
¥y

EDSll(IS' 0410)4 -

¢ - 5.6000001)70.97999292  1.0930392 19763)301600117?895903090

a :
- 19.314286  1.0985702/0.99999999 on floats

ars

- 64.,825397 1.0986091/0.99999999

| _ . 1.0986092
- 219.97691  1.0986117 K\\\\\ Jro>
o : € 40 .
» ' (o) ,
* k4% zero denominator v «— & -411 m eat -'f‘u ‘c“'ec“"e" +°’V

C.QMOY\-

(Olbmo qu. ¢Q ed: d&}uﬂ )

' (o)
off float; : O = EAL'
a:=eps:l(l3,0114).
a8 3= 47128881416158156585527455976/42898557194056353378865560130

on float’; .

- (0\
1.0986123/0.99999999 ¢ evoluation de €4




%9
Om 4&u&3 owm o+*11%upu eva{&hnuautﬂ aum.Jnmkuo_faALHXEodc.M;La Unha
Y €. alyoilbme oppliqul & des aduieo e Mac . Lavec

fonctions.donnees
——=>273=00Nnnees

operator fac:
Let fac()=1:
for alt n such that n>1 Let fac(n)tntfac(n-I);

operator ex,

Zsommes part ielles de ewxwny;

Let ex(D)=1;

for all n suych that n>0 Let ex(n)=ex(n-l)*(xt*n)lfac(n):

operatar neax;

Xsommes partielles de exe(~x);

Let nex(0)=1;

for all n such that n>Q Let nex(n)=nex(n-l)*((-x)*'n)/fac(n):

oper ator tlog’

Xsommes partielles de Log(l+x);

Let tilog(0)=0;

for all n such that n>0 Let tlog(n)=tlog(n-l)ttt—l)tt(nfi))*(x*tn)/n:

operator fraci;

Lsommes part ielles de 1/701-x);

Let fracl(0)=1:

for atl n such that n>0 Let lracl(n)=frac)(n-1)0xttn:

operator frac?:

Xsomnmes partielles de 1/€1-2ex) a1/ (1-x);

Let frac2¢9)=2;

for all n such that n>0 Let fracZ(n)=frac2(n~1)*(!*Zt*n)*(x**n):

end;

Cofol - 1

L4741 . Gx-2) [ (x-2)

(2/21 = (x®+bx+42) [ (x*~bxy42)

(3/31] q—_- (_-13_42, x%_ box _ 120) /(%3—42x1+ box - 430)

f4/ul - (x“{-20x3+448013292Qox_+4639)/(1#—201aﬁﬁbxl
-84ox + 4680 )

CAlo] © x4
L2/41 = (e ux-6) /) g (x-3)
E312] & (%34 9%+ 236x 4 60) | 3 (x*-8x+20)
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1l

[>14]
431 = ('~ 46x’= 42" = 4f0x - 240) / 4 (% -ASx*+ Jox - 940)
Lea Mawemit'c; des [_L/"]e'x aomk o L4

(_7(_3—- bt A8x _ 24) [ 6 ("C“__L_'_)

i 1 4 1
L]

4 2 3 4—3+00

4 3 4 3 2
[3/3) = ¢ - x - 76x + 180¢x + 6000 /(x - 174¢x + 120%x - 420%x + 600)
7 6 5 4 3
C4/y7] - C(x + x = Zhex = 3S4ex  + 2520%x 4
2 7 6 5 4 3
21000%x - 35280%x = 493920)/(x =~ 39%x + 6864x - 7074tx + 46200%x
>

- 190680+x + 458640%x -~ 493920) . -

4 3 3 2
[»/21 = (2x(x + Sxx - B4w*x = 240))/7C6*x{x = 12«x + S2%xx - 80))

» 9 8 7 6 s
Lul31 = (6+xC - x + 9%x + 26%x =~ 234*x = 1780+*x +

4 3 2 8
5160%xx + 62640%x - 109200%x - 1144800%x + 3024000))/7(24%(x =- 40+

7 6 S 4 3 2
x + 719%«x - 7580xx + S1180«x - 226140xx + 636900+«x =~ 1042200+«x

+ 756000))

menc ¢ g,omhcn e_'x. & ut o fow\efmn chq@ql.uc. le.-tx-‘
fool - 14 f‘/[.t_/mle_,‘= Cr/L]
La)41 - (—x+2) | (x+2)

E-’Z/i]\:' (x*-6x+12) [/ (%?%+ b+ 12) .

C3(31 = (_13+42 1 _box +420) | (>+ A2%x T4 box + 4120)

teo% : rofv\(hcm. Loﬂ('ﬂ"ﬁ)

lolol = o =~

a1 = 2w | (e2)

La/2d = Dx(n+2) [(x*+tbx+6)
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Ca/3 ] - (M xZrboxtbo)] 3(x2p 42 x° + 30 % +20)

Cy/ud - 5% ( 5%2>+52 %2 +436'x+8"i)/6(7c f.?ox+ﬂox
+Ahox + Fo )
L2/4] = x(%t6) ] 2 (22+3)

[3/4] = x(-x%+6x+ 24) | 6 (3x+4)
[’1/1]: x (€2 42y Afx + 60 ) /4-?.(‘!7(15)
£5/40 = % (-3%x"4+ dox>- 2px? +420%x +360) / bo ( Sxt6)
Co/A) = o (262" + 452> _ton? +4sox+»ﬁo)/eo(6x+4
[?/j_]— .'x( dox ® +28%% _ 62 2" t Ao x>~ 235592 + 1260 x
"'3360)/['-20(7’&_1-8)
[3/:1__] = x (ASxt _houb s gy x>~ 469 %Y 350x>- 8lox >
+ 2390 %« + 3560 ’ '
Yes Auﬁaufmitu’ des LL/4] L03(:*&) Ainé 8:'0 {_‘?‘Zfii_))“__ Lot

[3123 = % (%4 94%+%0) 13> %2 + 42% +40)

L4120 = o (“x®s42xt +450'x+480)/42(6'x +20% +45 )
[S)2] = (.27:. ~AS %24 430 % 4 /147ox+426o)/6o (Hox'+ 3ot
L6/2] = o (%, 62" - 36 22 Jo0® + A680% + 46%0) /

bo (AS w? +’-02x+28) _
CH21 =z 2 ( Un® - 4% 5S4 4ot 350 +. 9oox "+ 45960 x
+ A542) 420 (4% +562+36 ).

3 2 3 2
-[‘5/-?3= (Qexel3ax & 67«x + 174%x + 1200)/(6%(9sx  + 48ex s 78%x + 40)

4 3 2 ' 30 2
(x*C = &ox  + 43ax ¢ 660%x + 14704x + 900))7¢€124 (24«x ¢ 1104x + 1604« HS)
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Docd o Fhadion roliomnele A[@-%)

(w)
[4,4] = -4 /C)C-") Qa, /CDQD’VVV\C.. A-CA EL
L2111 = -4 {x-1) downe  exactemenkt
[3/43 = _ 4 (x-1) lo. Prackion (denomune
. Jdeun do d° 4 )

-fh.cu‘_-?, : 'frvcu)lcm No.hwntm.c_ A/@—x) + "/6-517(.)
[:lQIQJ = (_39(.1»-2)/ (2%2’3’)(.1-4) -Qa.,ODQU'Nr\C. J.CA E.(::‘)

[3/2) = (_3x+2) | (2%2-3x¢4) downe Co. frackion
Lajel = (“32+2) | (2%*- 3x44) ( demomumoken de
: do.l/)

3) .8’- algmih%m& ek o.HumumMLts do J2de * gmnogc;mm '
On a domme  aume auie double Z. L Qi ":‘(j“ M&
koMeaw o doulle enfice des Ghjyem

: | .23@:')! '
o A B R CFE LAl L
Jon mwm‘\ﬁt > A (e R.a) ReEN d f,'("-(j)G'NLil.J'l.

Zdeveloppemsnt de 1/(4-x-2*y);
for atl i,j Let tab5Cijl)=(2rejd)afac(i+j)/ (fac(idsfac(j));

Cos Mu&.m . & AT d Aithen B
Om Yoyl a o sk de Avwwnco.4uaLkamm de fo. scnie :
2__ aﬂmq:u'«l = MW&Q@_&: (a,m) = 2 WQJ&. (a, &) .

QL%
ifd'SI'\. “,Jf ,v os& S/'\/

aitken

procedure homogenela,k)’;
for i=0:k sum aCisk-ida{xesidelyss(k~i));

operator tritronques

Xsommes partielles triangulaires

for all a tet tritronquefa,~1)=0;

for all arn such that n>-1 Let tritrongquela,n)
=tritronque(a,n-1) thomogene{arn);

de la serie double associee a as

d
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prace fure deltal a,n);:

Zsuite abtenue par L= Jelt? Pavtken 3 partir de a3

ale Jenaminiteyr ost je Jegyrea nit;

%attentiontles pirtias howecj2n2s e Jdejre n et nt] ne doivent pis etre nul
en meme tewnqns,;
tritronaue(a,n~1)f((hnmogene(a;n))**2)/(homogene(a,n)-homogene(a;n*?)):

praocedure Listedelta(a,n):

“retourne les termes d'ordre D 3 n de L3 suite 3insi construite;
bejin

wrice az

drite "le Jebut Ju leveloppement ostg®;

write tritrongue(asntl),™;";

for k=0:n do write “Jelta(",a'“;“;k'“)="odelta(a:k):

en i,
end;

ahlaqwma e A d QitRen au dévelo ppement de J/(A-x-lg) ;
tabs

le debut du developpement ests

7 6 b 5 2 - 0 Lo 3 AN 4
2t Vhex vy + x v Shwg LI B T S S RN sy b Ahes ay b Tiay s

4, 34 3 3 L2 3
¥ + x o+ 560ex ay Flollex oy + 40ag x4+ Hey 7 0t 4t G0 vy v 2404

Ly
o

2 4 23 2 2 2 2 ¥ % 4

- -

X *y b 30%x &y + Vbhax ay Foovx sy b x 440 exny 4+ f”?«xcy oS xay

z 2 7 0 5 4 3

t 32exey ¥ 12axay ¢ brxxy + x #1200y 4 G4y 4 524y b Tuey, o+ Ay

2
bey 4 2ey + 13

delta(tabS,M=( = 1)/(x + ey - 1) 0o grocedine donme.
delfa(tab5,1)=( = DI v 20y -1 oxa*kowumut lo. &uujl&n/

delta(tab5,2)=C ~ 1)/(x + 2ay - 1)
delta(tabS,3)=C - 1)Y/(x + Qe - 1)
delta(tabS,4)=( - 1)/(x + Toy - 1)
JeltaCtabS,5)=( =)/ Cx + 2«, = 1)

delta(tih5,6)=( ~ 1)/(x + 20y - 1)
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o Cos e ™4 /(4.—7:-;9) , donk les M‘eo gwmge;\_u de de,?\;_

operator cs

“caoefficients du binonme’

fer all i,j) such that i<=j Let c(isjl=fac(j)/(fac(idxfac(j~i)).’

gperator taidbd, .

Zdeveloppement de e+xxxy/ (1=x~y); ‘

for all i,j) such that i<=j and fixp((i+j)/2) Let tabb(i,j)=
(far k=0:1 sum ¢ Ci=k,2x(((3+3)/2)-k))Y/Faclk))’

for all i,j such that i<=j and fixp((i+j=1)/2) Let tabéb(i,j)=
{(for k=0:1 sum ¢ (i=k,2«{((i+j=1)/2)-k)+1)/Ffaclk))’

for atll 1,j such that i>j Let tabs(i,j)=tabb6(jri);’

en;
. ')‘v(é, 4 ‘. ;
Mwnmtwa.n.:& /(4“1')=Z-—Cl°"x— d o . = a,;
3 (.g‘a.) LIJ 4{! A‘J J[A
4 A-4 i-2 o
. JrDUN J: \< P 0.2 -“.‘4: = ng + C-Z('P-") + C_i('goz) +--04 Ci(c-f)
o! 1! 2! | il
« 41 L-2 o
. pow 4 S P Ovﬁt.,.,\-.‘,'i = C'2.?+4 + C.Z(?-d)vi + C&(P-z)+4+ 4 C.Z(E-f)-r'
ol 4] 2! i
tahsh
Le debat 4a developp2aent ests:
7 4 H 5 2 5 5 4 3 4

(H* x FoA%Kk by b Sex #1550« ky b A2ex ky + Sex ¢ 28Nex xy + 1174«x «y

4 4 34 303 302 3 3
t 3Hex wy o+ Hay P 290%x «y t 14346 x «y + Blex «y +-30«x «y + Gy +

> 5 2 3 2 2 2 2 6

15%«x «y  # 1174¢x vy + 3lax vy + Slex «y + 24y ty + S4x + 4L8exxy +

5 4 3 2 7 6 5
b2xxey + DHvxky + FNaxry + 2hexxy o+ 13«¢xxy + 6¢x + Hky + brxy + Guy

4 3 2

tobky v Sy bk Hky b Sey + 53)/ 52

1etta(t3h6{l)=( - 1Y/ (x & v - 1)

> - 2
deltaltabd,1)=(xcy = x = )/ {x + 3kxey = x + y = y)

Jelta(tzbﬁ;j}z( - (xky + 1))/ (x + y - 1)

Om Ll *u, Pes Mm' Levmes  obbenuss for L A" /A HBor
aH\h'ctw.’ QuL d[oclowumm‘f de 0.13/(4-'1.43) 0y Xob €.



4 2 4 3 3 ? K g 2 4 2 3
J2ltaCeaha,3)=0¢ vy = Do v, o0 ey Y/ 0 ek vy = Qe b x ey = 7ay ‘y
> K 4 2 § 4 3
¢ ¢ ey Sl vy 2exes < Sagey - 2oy )/ ( ey t 10ex «y
3 > > 5 > 4
-~ ey 176k vy = e sy b 1 )eqey - fegxey + 20y = D
H
7 )
200
delta(tads,4)3( =~ x vy = Degry o Y[ (26(x + y = 1)) N
7?3 RO 5 4 RS T S 5 5 S
deltaltsh6,5)3(2¢x vy ~ Hex vy + 196y €/ 7 Bhex oy = 120k wy b 17ex wy
T4 5 3 5 2 5 A 4
= 3¢k «y bk Vex o «yp = Pax 4y - 12«k b l0ex 7 = T30k
9 A 4 4 3 4 3 ? z 6
7ot Gk vy = 15764 ey - 7?26y C gk Yex k- Thag owy o+ 2k
39 Vo4 3 5 3 2 > 7 2 5

T3 5 4 5 g 5

= 1532«¢x 4y -~ 126, - Plexey = 1240y )/ (Hex b 4Deg xy
5 4 2 4 V] s 2

- Hey 11T vy = 356k w1536 vy = tlag Cy o+

T4 23 5 4 B 5
1170 x ¢y = Yeyx xy + 42e4¢, - Shk vy v Hey - AHey )

)
3003 22

dJeltaltabhb,6)=( - x €« - 3¢ «) = S6¢e s = 3)/ (3% ¢ 4 = 1))

i Joman & sidices fouis bhonas fau & A d'Ailen. ellihnt
emackement Qea Aungueaul'm de tab 6 Mq.«w (O.W reduchbion de
Q0. fmm}lo'n %au. q.eorhm g ) 2 dm\mmmol’ewu eol xfg -4

delta(tabb,8);

‘6 4 3.3 . 2 2
C7 by = dex vy = 120k 4y = nuny = 24)1(240(x + y = 1)

deltaltab6,10);

5 5 L 4 3 3 2 2
£ VB Yy = Sax 4y - 2ax vy =~ $0sy ay = 120&xsy - 120)/(¢120«(x + y = 1)

R e Y
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h7:=den(deltaltabb6,?7));
8 ? 7 5 2 6 » 5 3
h? 3= 6%(24xx + 216%x ¢y = Dhax + 323ax 4y = 1924x +y + 1756%x *y = 636

5 2 4 4 4 3 35 34
kx ky + 2240%x xy = 1120&x «y + 1756xx +«y = 1120«x xy + 828+
2 6 25 7 6 3 7
X *y = 634%x *y + 216%xcy = 192« xxy + 24xy = 24xy )

.= [¢ 3 ] 9 ;
h9.-den(ielta(t:go; )) , . s > g 7

he 3= 24« (120+~x + 1320%x *y = 120 x  + 642 0xx xy = 1200xx *y + 18140#xx =
| 5

72 6 4 6 3 5
y3 - 5220ax *y 4 3290S%x vy = 12920xx *y ¢+ 39971%xx *y =~ 19985

5 4 46 LS 307 36
ex €y + 32005«x sy - 19985«x xy + 18140kx ky = 12920%x sy ¢

> 3 2 7 9 8 10
46 2Dxx wy = S220xx xy + 1320xxxy = 1200«xxy’ + 120y - 120«

9 .

y ) des Yrodions d” wndier ampous e de dum }kank s aum
Lien ; u{undamb) on peuk etudien cuvqnfhﬂl Qea deriomd -
mokeuwn . '

J%) E', qﬂfrﬂiubﬂm_
2psilon

proce fure homo ene(a,k);
for 1=0:1k sumn 2C1sk=1)x(xeri)e(yeec(k=i));

operator tritrongu=’;
Lsommes partielles triangyulaires de la serie double associee a a;
for all 4 Let tritrongue (4io-4)=0;
for all 4,n such that n>-1 L5t tritrongue(as,n)
: =tritronque(a,n—1)+homogene(a,n);

operatar cps.,

sseules les colonnes paires sarvent; : o :

wschema triangulaire,m est L*indice Je diayonaler,k 1'indice de
colonne’ ' ‘ ;

«si aucun denominateur ne s'23t annule, eoslarms2+k)=lm+k/ k] de a;

Dinitialisations
for all 3,0 Let aps{asns=1)=0;
for abl 3,0 Let epslusar D =tritronguelarads

regles
for alU 49,0,k such that k>0 Lat eps(a;m,k)=Eps(a,m+1,ke2)

=1/ CepsCarntl sk=1)=2usCusnsh=1))2

proce dure JdiagyonaleyadeCa,n) .
“retourne Ues approximants de Pade Lk/Kk3 pour k variant de 0 a n3;

be:in

write 4’ :

write "le febut duy develogppemnent estz’;

write tritronque(a,2+n);

for L=0:n do urite CLMA KA kD= epnsCasl, 2%k s
en.{’;
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procedure calonnepade (i, k,on) ¢
Tretourn2 les ipproxiaants Je Pyde [i+k/ kY pour i varisnt de 0 an

bejin

write i’

write "le debut Jduy deva2lappament ast:";

write tritronque(is2«kin);

for i=0:n jo write BAE NS LN AT TR ELP ST EUE I PR
enid,

end’

Om +ml‘ Cakr aw Roine Lo Jnemiens kevmen de Qo colonne. /v dice.
2k | Lo&mmxp ) ouw ceunt. de Ca ékaaonama.%mdhihaﬂu
(quﬁomuﬂhfoxu:) B .

Boremple © 4/ (4-%) + 4/ (4-3)

Qgerator tab0:
“develappement iJe 1/(1-x)+1/(1-y)2

Let tab0(N,M=2;

for all i such that i>7 L2t t3bICi,0)=1;

for all j such that 20 tag tab2(0,j§)r=1;

for alt i,j such that 1« j>C Let tab i, jr=n;

le debut du Jdeveloppement est:

7 6 5 4 3 2 7 6 5 4 3 2
X + x +t x ¢ X + X + X t x ¢ty + y t y t y t y + y t y + 2

[2121=¢

TX= Yt 2D/ xxy - x =y o+ 1) Qa, Ltbn okis QQ
£3721=C = x =y ¢+ 2)/(xty =~ 5 =y + 1) ayomt _um demomunatewn
. / . t
C4/21=C = x = y ¢ 2)/txty =~ x =~y + 1) de degne 2, on obbien
(5723=( ~ x -~ y + 2)/{xxy =~ x =y + 1) -Qa. %“""L'm’ clwvu Qa_. (m)
aolovme  d’ wmidie Y E.Q
2 2 2 2
L1/713=(x = 2exay - 2ux ¢ Yy = 2470/ (x - x + y - y)
3;' 3 2 2 2 2 3 2 3 2 ?
[2/711=(x sy ¢ x =« 2ay 8Y T X ky = 24x 4 x4y - Xby 4y = 24y Y/ (x -
2 3 2

X +y =iy

A 303 302 3 3 > > 3
[3,1]=(X ty + x ty + x ~ 2% ky X by =k %y -~ Day t x by X by

4 3 4 3 4 3 4 3
Xty = X6y + y = 24y ))(x -~ X t y - y)
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e degi 4 aw denomsateun me daffit fas fown neltowse
b fockn e 4

%Xc/mfge : :?omdlm\ d e aeude wvaalle Loj (422 )

On weliouwse  leo GWMOJ:\B de Taole M_«ﬂ,& de celtz.
%J‘“m , o {o angup,wb: -4 Wt avee leo
ol do [Lf41 . Ly /L

operator tabloy,

“developpement de Loy (1+x);

tet tabloj(0,0)=07 :

for all i such that i>0 Let tablo3 (i ,0)=(~1)**x(i+1)/i3;
for all i,j such that j>0 Let tabloyg(i.ji)=0;

e debut du developpenent est:

7 5 5 ' 4 3 2
(xt( = 105%xx + 120~x_ - 140+*x + 168xx =« 21]#x + 2804x - 420«x + B413))/
8413

£1/711=2«x)/(x + 2)

£2/71]=(x*(x + 63)/(2+x(2+x + 3))

2
[3/711=Cx4C =~ x ¢ 6&x + 2633 /7C64C34% + 43)
3 2
[4/11=Cx*(x = bix + 18%4x + 6001/ (12+C4%x + 5))
4 3 2
£S/17=CxaC =« Zex ¢ 10%x = 30%x + 120x + 3503)/(504(5¢x + §3)
© s 4 3 2
[6/11=Cx*(26x = b4x + 15kx = 40#x  + 1504x + 420))/C60%(6%x + 7))
5 5 ‘ 3 >
C7/13=(x+( - 10%x + 28%x = 634x + 140%x =~ 350%x + 1260%x + 3350)) /(427

x(7xx # 8))
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(ﬁxm\f& ' Pcm,(b.cm. e **4 du J%re, (f(xfg)

operdtor tah3;
“developpeaent I aee(xty):
for all i,j Let t3b3(i;j):l/(ij(i)*ch(j))i

de A* d’' Oithen O.H\Lq,u; a emﬁi_.a Aabs 3 donne :

dJelta(t b3, =

I3/ x v, - 1)

4
—
deltaltabs,1)s¢ - A A N A O 2)
< / - 7 - I
—_—
Jeltaltins, )= ¢ | ’
R N A O 3 S AR AR TS VA G N G
. 2x (x R B
v » > ;. |
M 2

Jelta(tab3, )=
RRIEIS R - X - . - e »
S k4 Vi GeX - )ﬁ“/ - 1?"‘0\/ - liu" -
K - ")ny

LRI W I G G 4A))

’

I
x
1
>
»
=
»
~
i
»
n
1
[
»
~
a
<
t
o
-~
-
=
| 4
~
t
“
-
x
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) é&w fka&hbna ebtenues aont exackement  celles A&.,f .+OA. J%abf 4_UhA&LE&L
0& on }uwnrQQUL UJIL rvarcadle 4uuu 'x+}4.

- P 3 2
C2/723=(x  + 2exey + Hex + 4y o+ Sey F 1)/ (x + Qexey ~ Six o+ /= Gky + 12)

r

3 2 ? 2 3 2

[3/72]=(x ¢+ Sax <y + dux & Sexeys b 13excy b Zhex b oy 4 Ty o+ 3bHey o+ 60)

/(s (x b 2exxy = 3xg r oy = ey o+ 27))

4 A 3 22 2 2 3 2

L472])=(x Fohex «7 #1268 b Gk vy + 3 heyg Yy v 72¢x  F bLkxky & 3bexay

4 3 2 ?
Folhexey #2006+ 4+ 12ey o+ 72ky & 240%y + 350)/ (12« (x  + 2ex

2 | 2 2 3 2

[3/733=(C - x =~ 3&x «y - 12&x =~ Sexxy = Dbaxky - (0ex - Yy = 124y - 60xy

N

3 2 2 2 3 2

= 121 /(«x 36 x xy —- 124y FoSexey - 24&xky + 404x + y - 12+xy

POy ~ 127)

4 3 3 > 2 2 3 2
L4747=(« bbb vy # 206x + Hex oty S50 x vy o+ 130%x Fhuxky ¥ bNxxxy
4 3 ’ 2 ' 4 3
30N xey + 34k x o+ 7 t 2%y + 130«y t 34N0xy + 1680)/ (x + 4ayx «
3 22 2 2 ‘ 3 2
Yoo 20k b Gex o ky = A0kx by o+ 180kx brxvy = 60¢xxy + 340ex«
4 3 2

Y= 3Dk by = ey b 133k, = 340%y ¢ 1630)

»( AO«nfn~adan asee L a+buﬂuﬂﬁaﬂda cLL‘SZudé"ch. e:'x (,2).)
Yo ,Aulbhiuhni - —fnnﬁeﬁh , Can Xty eol  am
4N0Qghéﬂmnc &namxxg&it de d°o 4.

- .~ .
EDQ. &L MUML. ANONLEAL —fouu :

Tromple Lo (eng) da Sype Jlxy)
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ggeratar tahds

tdeveloppemont Je Loyg(lex=-p);

Let tab4(n,N)=:2

for all i,j such that PH)>D Let tabb (i)
=((-1)*ﬁ(iﬂ))*f.lc(i*j-ﬂ)/(f}c(i)*fgc(j));

Dams O opponmant de Tade de Log (4+x) , il aufpit
de subbticen x4 < x,

\8‘1 CW:
e A* d' Qiken OHL"}“;& Log (Ax-y) o kbl denne

JeltaCrab4, MH=n

deltaCtabe,1)=(2e(x - IV -~ o v D)

- A

deltaltibd,?)=(x - 3*_:('/ LR AR Y (2 (e < Jeyobo5))

5 b ] 2 t

delta(tab4, )= - X + Jex /s F ey - 7*,(&/ - ),74.4,;.-/. APV y +
= ey ) (O (Tes - T 4))

4 X b D
a2ltaCtabé,4)=(x - bed *; - 4oy FoOra ky b 12xy ev ¢ Tieg - hx Xy

[}
)
~
~
-

- 4 4 2
AE S A IV L A TR / bohey F 0y - Ly 10
= he, +05))
—
i) ‘4 4 z > 4 E

deltalCtansd,s)=¢ - Sex Fol0vs «y b 190, - TeL e -~ A ey - ?»"Mx-
7/ / 7

“ g4y - ?’.’)'x*/ + 357 ex ¢ ’,«\/ [ 1“;./ + 5.).;/ + ]3”‘)’

350« ) L L0 (Sed = Sey 4+ ,))

) g 5 4 2 4 ' 4
delta(tabé,6)=(2ex - 126 ¢, = Gaog 4 Sk €y 4 ey y v 15 ex -~ 4

3 30 5 Q4 >3
A R I R AL O SR S T ot baex ey

) 3 R 2] I

- — . A
AYY 12000 wy 4 1500, - 1264y - vlexe s s aliixay

N ) i A

ey

(4ex
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"k%“. abliank e <iﬂxlo%ham&mk:

8 7 5 2 6 6 5
€ = 105%x  + 340%x +y + 12%ex = 2940%x vy = 840+«x &y = 140%x + 5880ax «

3 5 2 5 5 L 4 , 4 3 4
y + 2520%x wy + B40xx «y + 158€x = 7350%xx «y = 4200« ky = 2100«x =y

4 4 3 5 304 3 3 3 2
B{Oax *y - 2104y + 533)ex xy + 4L200%x ky 2800%x *y + 1680#+x +y

3 3 26 2 5 2 4 2 3
t 840¢x xy + 2804&x =~ 2940ex &y = 2520%x *y = 2100«x *y = 1680+«x ky

2 2 2 2 7 6 S
1260%x xy =~ 840&x *y = 420«x + B3404«xty + 840ux«y + 40 xxxy + 840«

4 3 2 3 ;l 7 6
*y v 360xxky + B404xxy ¢ 34Daxwy + 8404x =~ 10S5xry = 1204y = 140*y -~

5 4 3 2
16%%y = 210xy - 230xy = 420ty = 347+y)/840

on Aaﬂud%:
2 2 2 2
(2/721=(3«(x = 2%xxy + 24x + y = 24y))/(x = 2%kx*xy + b6%xx + y = 6%y + 6)
3 2 2 2 3 2

[3/721=(x = 3xx «y ¢ 27«x + Buxaey = 4L24x4y + 304«x ~ y + 21xy = 30xy)/(:

2 2
«(36x = Saxky + 12«x + 3ky = 12xy + 10))

4 3 3 2 2 2 2 3
[472]1=C = x + &xx &y + 124x = b4x *ky = 3{xx *xy + 150fx + Liexky + 3H/kx:

2 4 3 2 ) 2
y = 300kxty + 180¢x = y = 12%y + 150ky = 180%y)/(12+(64x = 12+

2 .
«y + 20%«x + 4%y = 20%y + 15))

3 2 2 2 ' : 3 2
[3/731=(11«x = 33«x ¢y + 60cx + 33uxay = 120*x*y + 60%x = 11*y + 604y

, 3 2 2 2 3
= 60%y)/(3%lx = 34x &y + 12xx + Zkxty = Qhtxky + 30kx - y + 1:

2

7y o= 3Dxy + 20))

4 3 3 2 2 .2 2 3
L474]=(5«(5¢x = 20¢x %y + S2&x + 30%x *y = 1564y ky + 126%x = 20% x+y

: 2 4 3 2
t 1564xty = 252«xky + Bbhix + Sey - 52%y  + 126%y =~ Bhxy))/ (¢

4 3 3 2 2 2 2 3
(x = 4+x «y + 204x + bex *y ‘= (0%x «y + 90%xx =~ Gexky + H0%x»

2 4 3 ?
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(U » ~

b) E_aﬁqmqum £ awwanomh de Vadd " comes .

Qunnoaunc (a‘n +on 4¢“*“*’(Q’“J | aoqp O,

<k hw la,m) pon mlbbwmq,u; (a,m) .

4

<

—

epsiloncar

operator ahss .
for all a,n Let absCarn)=(for j=N:n sun Ansjle(ceen)e(yecj));

gperator ord;
for all a,n such that n>0 tet ori(a,nd=(for i=0:n-1 sum ACisn)e(geci)a(ysan)

operator parcar.,
for atl a2 Let parcar(a.0)=abs(a,0;
for all a,n sich that n>3 Let parcar(a,nl)=abs(a,n)+ord(irn);

gperatar cartrangue;
for all a Let cartrongielar0)=parcar(a,));
for all a,n such that >0 Let cirtrongue(a,n)=cartronque(as,n=1)+parcar(a,n);

operator epscar,

Xseules les colonnes paires servents :

Zschema trianjulaire,n est L'indice Je di1agonalesk L'indice ie
colonne?

Xsi aucun denoainateur ne s'est annules epscar(a,me2«k)=Lintk/k] de a3

Zinitialisation’
for all a,n Let apscarCarm,~1)=1;
for all asm Let epscar(arsmsdd=cartronque (ara);

aregles
tor all asme b such that +>0 Let epscarfasmob)= epscar(a.m#1,l->)

-ll(epsc4r(aw»61'k~l) epscar{irnrk-1));
:' ot Cea Wmﬁ ,om KcQJmthnL e em e‘ucom.
x4
parcar(tab3,0); J:CJJ% > L ‘} du.‘:d'\L
1 . . ‘
| S .. $00) gly)

pdrcar(tab3'1): : = I O ,,,_<, %3

Xty ¢ x ¢+ y ‘ ﬁ , ')(_a | '\d

parcar(tab3,2); - {’fw} ‘
2 2 "2 2 2 2

{x &y ¢+ 2¢x ®y ¢ 26x & 25x8y ¢ ey )[4 '
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Fes Jremaero o“womomfo comes  obtenua Jour € d .
e B i
le debut du developpement est:
3 3 3 2 3 3 2 3 2 2 2 2

(x *y + 3xx xy + 6xx «y + b X + Jax wy + Qayx vy + 18tx ky + 18% x + 6«

3 . ? 3 2
X*y + 184xky + Zhexay + 36%x + S5¢y + 13«¢y + 6%y + 36)/36

£0/701=1
2 2 2 2 2 2 2
[1/713=( = 3xx *xy = Hkx %y = 2&x = Hexry = 120x%y = bax = 2%y <« Lwy)/{x

2 2 2 2 2
fy + 24x %y + 2&x # 24xxy = Lrxxy = Lax ¢ 2%y = biy)

4 4 4 3 4 2 4 4 34
£2713=( = S¢x *y ~ 20ax *y = 3bxx xy = 24«x *vy = 12%x =~ 2)%kx «y - 80

3 3 302 3 3 2 4 2 3 2
x *y = Vhbaog vy =~ Fdax *vy = 43Bkx - 3bxx xy = T44hkx *xy =~ 252ax &

N

2 2 4 3 2 4 3
y = V4bxx ky ~ 72+4x = 24Lexxy = Dbaxky = 144axhy = {24y = 48y

2 303 32 3 3 2 03 2 2
= 2%y )/Che(x *y + B4kx 4y + Hxx *y + 6xx + 34x *y = Qux iy =

2 2 3 2 3 A 2
13¢x sy = 18%x + pixxy = 18«¢xky ¢+ Hxy = 18%y ))

5) c!daﬂ%cuw\mc N a.}.wmwnt de Tade " Pwmog,u:teo )

c.) aeq;m}eku &eocwxlamt H ,LQ downe /moyon Mecumn
o\ e\fmhw Mumvmmt es cmwwg,unio de Qa, %:f.wn ,am,tvtwa,
( a. Qm relation cle m—w)m.mc. o. cl:.wx twmu

enbie Mum\u.ak«w ok dmmmal‘m " (e, d, L) W) d - i) d,.
deo wdwll, de ces fracion den (¢,d, fd~' cd--




operator Nuwns - 35-‘

% retourne Le Humerateur Jdu ieme tonverjent de la fraction continue
KC(c(n)/3(€a))y ou ¢ et d sont deux suites ;

X initiatisation :

for all csd Let Yum(csod,0)=c(0);

for all co,d Let Num(crdsr1)=c(0) xd(1);

% regle 7

for all co,dei such that i>1 Let Num(Cc,d,i)= ‘
clideNumicodsi=2) + d€i) «Num(crd,i-1);

operator Den’

% retourne Le Denominateur du ieme converjent de la fraction continue
K{cln)/dtad)y , :

Z initialisation ;

for oll cod Let DenCc,ds,0)=d(N);

for atl c,d Let DenCerds1)=c (1) +d(D) 2d(1);

¥ regte ;

for all c.d,i such that i>1 Let Den(c,d,i)= -
c(i)tDen(c'd,i-Z) +- d(i)*Den(c;‘d;i*?)i

dperator fraction:
% retourne le ieme converjent de la fraction continue K(c(nd/d(n)) ;

for all c,dsi such that i>=0 Let fraction(c,d,id)= Numlcedrid/Denlcsrdsi

pracedure desres(csodon);

begin

‘for i=0:n do write fraction(cs.dei):
ead;

end;

*-97) BCalbles q.ol de ceabaunes ries enbicies
ad. oflgonilome.
‘ operataor parite’

% fonction qui vaut 1 si uw est pairs 0 sinons
for altl w such that fixp(n/2) Let parite (a)=1;

for all m such that

operator imparite,

Z fonctian yui vaut
for alt m such that
for all m such that

operator g’

a Juantites obtenues Q3r Le gi-al

suite c{n),qui ne
“mest L'indice de

“ initiatli

fixpCm=1)/2) Let parite (m)=0;

1 s mest inpairs U sinon;
Fixpm/2) tet imparite(m)=0;
Cixp((m=-1)/2) tet imparite(m)=1;

s'annule pass
calonae, 1 est L'indice Jde diajonales

for all con such that n>N Let Jdlc,D,n)=0;
Z La premiere colonne est fairaee je zerass
for all co.n such that n>=0 Let qulcslondsc(n+l)d)/c(n);

% reyles du lasﬁhge;

for all comon such that wnd>1 434 n>=N Let

$1{cemsn)

= (qd(com=2,n¢1) + qd(cem-1,n+1) - ddlcrm=1,.nd)d)eparite (m)
+ (qdlcrom=-2,n+1) & guilcom~1,n+1) / quCernm=1,0)) e inmparite(n);

% presentation des resultats sous La forme habituelle;

gperator g;

Jorithme guand on LPapulique g une



operator e,
“ termes des colonnes J'indice pair;
for all copesn such that p>9 3ad n>= Let elcrpen)=3dlcr2%psn);

procedure colyd(crmsrk)./
Z sortie du tableau colonne par colonne:
X mest L'indice de colonne,l'indice de Jiajonale varie

de U a ks
begin
for n=0:k do write gd(comsn);
end’

procedure diagd{(csksn)d’;
“ sortie de la diagonale numero n;
%“ L’ingice de colonne varie 4o 1 a4 k3

beyin
for w=1:k do write yd(cromen):
ends

&'-Lacﬁbvuwnb}vu*t . A&/u'e_ —  ecolien dans lo talle de To.ol[ de Z ¢(m) ‘X:w

MmEN
%X pour utiliser ce fichier, il. faut. charger au preaiahle les-

fichiers qdalJor:thme et algor:thmedes 7

Z c est la Liste des coefflclents d'une serie entlere; les. .
exgmples sopt choisis dans le fichier coeff.series 77

%X dans un premier temps.on donne les caefficnents des fract:ons
continues baties sur la table qd de La serxe ;s
%n.est 1’:ndzce de diajonale 2 SRR

‘opsrator alphagdserie; = T R EEERes
for all con such that n>=0 Let alphaquerle(c:D,n) c(n)t(xt*n ¥
for all ceien such that i>0 and n>=0 Let: alphaquerle(C¢1;n)

= -qdlcreiond*xs:

operator bgtaquerie?

operator beta; e R
for all i such that i>=0 Let betali)=1;

oraocedure frdct!onserlg(c;n:k);~

% on utilise la diagonale numero n de la table nd de la -
serie, ce qui permet de construire dans sa table de Pade l”escalae
[nJDJ:[nI1]'In*1I1];£n*1IBJch*Zlelr.. ’

begin
if n=0 then S°=0 else . :
=(for. i=0:n-1 sun c(n)*(xtﬁt)).;

ggeratd? algha:

for all i such that 1>=0 Let alphali)=alphagdserie(ceipsnds . . =
r:=s+ fraction(alphasbeta,k)ds
if. fixp(k/2) then.

Write "L",n+k/2,"/",k/2,"1=",r

alen
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L&quk—: Al@-x)

aperator cofract:
for all n such that n>=0 Let cofraci(n)=1;

De mome que  foun Qeo dﬁgéﬁﬁuasdimiéu 4’ aon 4«£3~thL)
lo. kabte od .ol' wne Spockion et foumic de "0V & fadin d s

ko audee ‘
colydlcofract,1.10)7 ol gd(cofracl,2,9);

1

0
1

0
1

0
1

0
1

0
1

0
1

0
1

0
1

0
1

0
1

for i=0:5S do write fractionserie(cofracl,0,i);
£f070)=1

on rebuoe. LO/131=C = 13/(x - 1)
Vl&lkmt Qg_ : [’,]]=(‘- N/ {x - 1) khkkdk Zerp denoﬁiﬁator
fﬁaéﬁyb Qlamynﬂkmx 2 ande con Qo
.kaH:. Cli A’ouu;,{l (i Qa. Loem\m(_
» it
de "0, o

for i=0:S da write fractionsérie(cofrac1'1:i):

[1/0)=x + 1
< L12135€ - 13 2(x - 1)

fol];(.~ 13/7¢(x ~: 1) sssk%x zerg denominator



1

v ] ' t 1 ' ! U

Bromple

aperator coex,

QIWL

~388 —
o Jonclim et donnie 4

Amcusﬁt;mwwdu

for all n such that n>=0 Let coex(n)=1/facln); ﬂﬂaL-
0 1
( - 1)/2 y
5 176

O M e - e
{ 173 176 1710 £ - 1YNna
J T - 1y/12 « - /10 0 '

3720 1/1
S A YZY (- 13715

4130 "- g2 2® ® 2z x
0 175 ( - 1)/30 +l,3......,L;'J..,-—J.
0 176 l A1

X)Xy 1L 'x
ow entone A4 ~/ ..

diayd(coex,2,0);
1

b

( 13/2

176

-

( 1376
1/10

(

1710
1714

1)/14

%gXbWﬁﬁt :

operator coaex;
for all n such that

<

-

)

172
1) /2 ( - 1)7/6

1756 176
1)/2 C = 1)/6

1712 1710
1) /4 ¢ - 33720

1720 1715
1)1/5 ¢ - 4)730

1730 1721
1)76 « - 5)/49 _

1742 172
1)77 ¢ - 6)/56

1756 ) 1736
1)/8 ( - 73772

1772 1745
1379 ¢ - 8)/9D

1770

12710

.J°u]iu150naﬁt CL donuA

On a: :
q(m) m+ k-4
k (mi2h-2) ( mt 2R 4)
(-v\)
e & = — &
(m+3&-4)(m+2a)
n> 0 Let cohex(n):((rif!*n)ifackn)}
C\(M) mih -4
R == '
(m+2k-2) (n+2k-a)
(m
. 3
( - 1)710 (.n+2R-4)(m+29.)
1710
{ -~ 137210 ( - 1)/14
1714 " 1714
(- 4)/742 (- 92Y/7126 - 1)/18
) 9/168 1/18 1713
¢ - 5)/56 ( - 53772 ( - 16)/7288
1724 ' 167360
( - N2 ( - 2)/730
' 1730
( -~ 72)790
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Bremple AUy + A[U-22) {Lbalh,on robionmells

operator cofruc?;
for all n such that n>=0 Let cofrac2(n)=1+2«xn;

3/2 ,
176
573 413
2/15 0
9/5 675
4145 N
1779 1079 r _
: }
87153 , W
33/17 T 18/17 e lowme de "0" dams
0
167561
65733 34733 Yo table ﬂd"
3272145 0 )
129765 . 66765 A 4
6478285 0
2572/129 130/129
128/33152 0
5137257 B 2587257
2557131841 0
10257513 5147513
. 5127525825

204971025

for i=0:5 do- write fractionserie(cofrac2,0,3)3:

[0/703=2 cor13=¢ - 41/ (3sx - 2)

By

L1/1)=(x - 5)/(S5«x - 3{ C1723=0 - 3ax + 2)Y/(2&x = 3%xx + 1)

2
. £2/21=( - 3«x + Z)l(gfx - Jux f 1)
om chouuc. e/&o.ctomm}: 9& '?/‘-O.»(LUY» txkuws 20r0 Jenominator
for 1=0:5 do write fractionserie(cofrac2,1,i);
L1103=3*x + 2 £111]=(xv-*6)l(5*x - 3)
3 _
[2711=(3+{2%x + 3¢x - 10))/(3«(9%xx - 5))
2 ,
£2723=(3&( - 3xx + 2))7 (3% (2xx - Zux + 1))
'fv\.adlo'y\, — 2

e 3721=03«C - 3ax + 2))7(3 -

h,ﬂ L x YI(.t(Z*x 3fx + 1)

ttst« 2erp denominator
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l%ﬂv&\: M3 0 M.'x"" Ac:.dc cb.:fhe%ea

operator costiels
for all n such that n>=0 Let costiel(nd=fac(n)’

/YL' = jOO Lmﬁgtdz

o
(©)
C\ 4& (talzﬂ_ QCL H
1 : (o)
2 2 3
1 2 & q
3 3 3
4 4 4 A €5
1 2 3 5 ¢
5 b 5 4 S
6 6 6 4 5 6
1 2 3 7 5
7 7 7 4 7
1 2 3 8
8 8 3 4
1 2 3
9 9
1 ? 2
10
1 10
11

iﬁeum eumjLUA oGtOnuA ciamm eo..kbﬂﬂk cu, ﬁ%uié :

for i=0:5 do wurite fractionserie(costiel,0,i)’
£0701=Y  rns13=¢ - 1I7¢(x -~ 13
. . 2
CIAI=Ca = T2 = 1 1972320 = 3ex + 13/€20x - 4ex + 1)
2 o 2
[2721=(2%x" = S5#x ¢+ 1)/C6%x - fax + 1)
. ‘ IR I
[2/731=(¢ - 114x *BEX ~ 1I/(6%x - 18%x + Qayx -
for i=0:5 d§fwrite’fractiohserip(costielalzi):

[1701=x + 1 L1/13=(x = 1)/(2%x: ~ 1)

2
[2711=(x + 2%x - 1)7(3xx - N
2 ' 2 o
[2/72]=(2%x -~ Sex 1/ C6xx = 62x + 1)
3 2. 2.
[3/721=€2*x. + 6axx =~ Zux & 13/012¢x - Bax +. 1)
3 - 7 S . N _

[3/31=C60x = 260x + 11ex = 13/(240x = 36%x. ¢ 124x -



((Sg - xxC9 + xx0g - X223 ¥%9037 002 - XxCLS + xx0yy - X»$)sll)=[g/¢

Z ¢ b ¢ .
CCSL + X302 - X»9292)/C€C8L + XxCSL = Xs2[ o X)»Z3=024¢3
2 g g
CCOL + X321 = Xag)elLI/CCCT + X312 = X)a9)=(T/TT gy . X222%93/CH2 - %39 4 x3=ry;z3
2 ¢ 2

CCKE = X22¥R23/C9 - XI=CLILT 27¢7 » X3=CC/4

(€02 = X»GL + X3ZL = X32€)7(G9 - ¥2G9 + Xall - 3205723 C((GL + ¥s2L - XeC)al}/(0s -« X312 -~ xy=Cz/2
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Guduse fabymimes ds Meustim & dev oaniables

cadeder  en  Repuce

:?idhbu qML ,%uﬂndf dfeﬂkdlu~vam ELQQQJ& :

Newt on

operator 4,

Zdifference divisee @ ‘deux variables batie sur Les points du rectangle
[a{i);..,a(j)} ¢ {b(kdsaosh(l)) ; :

for all aabcfoick Let d‘dabofliaiokik)zf(a(i)ob(k));
for allt asbefsrisjok such that j>i Let dlasbetrisjrkokd)= ,
' (d(aablf'i*idjakok)‘d(albtfaiajPilkok)),(afj)?a(i));
for all asbofrisjoekaol such that 1>k
Let d(albefai:jakal)F '
(d(a:b:f:i:jok*’;l)‘d(albcfgi:jpkol")),(b(l)?b(k’):

aperator herm;

Xpolynome d'Hermite 4 une variable associe aux points d'ihterpolatiohi
alM),a(D ... 3 ) '

off exp;

‘Or dll rax: Let herm(zpa;ﬂ)a'l;‘ . .> 7, L - . _‘:::... _‘ ' Lo

for all z,a,i such ghat i>0 Let herm(zoa;i)=herm(z:q;i~1)*(z—a(i~1))i_;?_,L_“

sperator ligne; .

for all xsasb.fomen Let lignelxsasbofomond)=(for $=0sm sum dlarbs $40,i00,n) e
herm(xearid): e . L -

operator newt’ : . , o
Zpolynome de Newton associe a la fonction f de deux'variab;es - L
construit sur les points dy rectangle (al0dsucvalmd) + (b(O)',.ob(n)): RN

for all Xeyredsbof Let newt(x:y:a:b:f40:0)=f(a(0);b(0))3 e - -

for all xsysasbsfom such that m>) Let neut(xoy'aébcfom:0)=neut(xoyoa'bofbnéipt
*d(alblflﬂlmIOIO)*hEFM(Xlalm); . o , :

for atl Xoysasbstomen such that n>0 tet newt(xsys3sbefomen)= e R
neut(xoyoa:b'f'mon-li*ligne(x:a'b:f’mqn)*herq(ygbon)3

drocedure tableaudiffla,b,f,k); o

¢ tableau des differences divisees a deux variables relatives
au polynome de Newton .e f associe aux points duy rectangle
{3(0)13(1)13(2))*{b(0)'..lb(k)} H : S

egin

fol' j =0: k dD ur_i te . . ’ o Dl
‘(alblfIDIOIolj}I" ";d(a,b'f,0¢110¢j)'” "od(aoblflﬂaZ'Ooj): .
nd’ : , . o

'rocedure coldifflarsbsfsion); : o
» retourne La colonne 3 des differences divisees pour les points

d'ordonnees b oeosbln)

or j=0:n do write dCacbrt,0,3,0,j)3
nd;

~n.d®
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dﬂ»wa.bm o odonees Aok ‘-P\o(m'r—o +owm{ ?co Jhu[?o clc-.

tableaux.rejistre

operator crois’

% suite de points tendant vers +infini ;Co
for all n such that n>=) Let erais{n)=n; : —
. 0 4 b3 ~
operator conv,
Z suite convergeant vers J 3
for all n such that a>=0 Let conv(n)=17(n+1); et X
g N Als A /
operator convly’ : o /5 /z 4
£ suite converyeant vers 1 ; >
for all n such that n>=0 Let convl(nd=1=-1/(n+1); —3 $
o ' s o A 2 A
operator cercles /L /5

Z points sur le cercle trigonometrique ; Bimfy
Let cercle(D)=0; o ‘ e

Let cercle(1)=pi; , .

Let cercle(2)=piz2; .
Let cercle(3)=3*pi]2;_ e e
Let cercle(4)=pilé; g :

Let: cercle(5)=3xpi/4s .
Let cercle(6)=5+pifas; -~
Let cercle(7?)=7%xpiJ4s;
ends - S < i,

ayles . -
‘r"""J—"'"‘ on CLOLL"': J\.a,\%bv e
Let e«sCivpi/2d=i; ‘ M%mnmt, 4owr mrlxﬁw
Let ets(3eiepi/2)=nis " -
Lot aes{3iepiléd=(1+i)/(2es(1/2)); xnkoum v patim
en "J;: - .:i = ARSI : . E . N :

.thgcnvathuua.
('?‘:'xum)gﬁb d’ wm M%MSW & dem aranalbles . 4+(6c(x-4)+«é ) (%x-2)

~

pperator pol:s

»

4 fonction test 7~ . . .
for all x.y. Let POlLxsy) =14 {x*{x=1) + y)*{x-2);

Les o‘iﬁ&mwz diviads 4 mdke m@«}:wwmmt 9aomzl rent toukes

wlles | tommne on Lo tomtall e & dabliaw  uivamt (k&
Q'o.io\;. de foo erou:o\mc. Lofol«w )) de  Ameme e Qe M%M;M
da Nwbm  abiliamt um momhe mwaa/v\l' de oimk al'wh*‘m'\nea-
hion  dewne  exakemend Qo J‘eba/v&rm.
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Lobleow des Aigémcu diviedu : fxo,..,'x:;go,o..,tj;, ‘»Q(x,zj)]

®

0 A 2 2 4 5 6
o 4 ) o) A 0 0 0
4| _2 A 0 o) 0 o) 0
2 0 ) 0 0 o) o) 0
3 O O 0 0 o‘ 0 o
41 o o o 0 o) o) o

[0,4,2,3,4,5,6;0,4,2,3, %-P«f(xn)]

LA A 1

Yoo ;Jtotgmomu d’ Hamile A\mt ?u %mo‘mu que ,luum&g“
Mmﬁu.d'.u-m da "V]wlm\ : Tr(.x x;) '

.4

herm (x scra.is »1 )2
X

herm{x.croiss,2); Q}Or}:m uog ox.r,” +?MM1? o!&m +cu &o&ou%
{x - 1dex s L]

neu&(x;yocr0354croxslpol’Z,Z)a

(x = 2)sy #+ 3 _ .
’ -ﬂc v'm%lvwme cL. u.dt-a"\
whiliant e a.':nm\u

0,4,2,% otk b ovdommies

rL.A:*-letlt()(t//Cl'O!SlCl‘ol;f))laJa‘l)»
=t = 1)&lx. = Dyex ¥ (x = 2y)ey 01

res

on 2xn; ' : . |
res, . _ ]
3 = O 4 Cﬁf 6KM.Q¢ *o&qmgmb
X = 3%k F gty + 2%y - Yky o+ 1 b.o,o,
newt(xsy,croisscrois,pol »3,2); Ac ﬂm‘ ” p%“
(x = Dwlx = Dyxx + (x = 24y + 1 ! .
Od'Ntt'L elmctcnmtc 2.

herm(xsconv,1);
-1

ot o b 4¢ng@nmca
br abruma A, Y, Y,y
el leo audonméen 4, 4)2 .

resi=nadt(csysconveconv, aol,3,1);
i )

4 ie

Fes 2= & = %4 b xkp + Dy - My o+ 1

Qawbbn “mnkunh“ {uif
Vepomon  sous ?wm.a d[udnHL,
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((ngume/.s(.a_ ' ?vndiov\ )rgfmfcbq;u : m}w(x(}j ) = ex“*

dperator expo,
% fonction exponentielle 7
for all x,y Let 2xpolxsyld=psx(x+ty);

% le procede tensoriel Llui est bien adaptes, car elle est du type

fix)«xg(y)
L oo des d;ng(;{mm divuides
0 1 2 3 4
A e A (e-4)*% (e-4)?2 (éa4)q
2 6 2Y
e-4 (e-1)* (e-4)° (e-n* (e-4)>
2 6 24
(e-1)? (e-4)? (e-4)h (e-4) 5 (Q_A)e_
2 2 4 N2 ug
(e-4)3 (e-4)% (e-4)° (e-4)5 (e-D7F
6 6 AL 36 ALYy
(e-4)" (2—4)5 (e_/()é (2—4)} (9‘4)8
24 2 4 ug Al 5%6

Wnemes lro‘\.cln'rw\éq c\‘omt’ ){mu +awm Po. /mum wibe 0,4,2

ukaﬁ){em ot Mmtuqu:. ) ownn q,.u_ Qc Jp,o%'vwmd m*a*.oeo.twn/

do Nlowtm\ fooua b moema momdre  d’ abvenen e d’oxclcmmcu:

NeWwt{xXs/sCrois,croissexpor’s);
4 3 2
(((e =~ b4rxe + Gxe

()

= b4re + T)x{x = 1)xx + 2«(¢ - Ik + Bk = T)xx o+ Z2x(

2 3 2 2

e - 2%e + 1))x(y - 1)*y + 2x((e - 3xe + Z%ep = 1)e(x = 1)4x + 2+(p

= 2%e + 1)hx + 2x(e = 1))ky + 2«(e = D2xp & 1)u(x = 1) kx + 4e(p -
Yex + 4)/6 L : |
I! 'co )
cdownés 0, 4, 2
fobgmimeda Meslon de

(e wnam bl L, O ®
C ot mfou:\: O ,{woduik' du
.+a~ A&L¢i A:'eﬁé

1
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neat(4;ypcrnis,cr)is,exna,?»?):
’

I H 2 o 2 ' >0 . it
le *x xy - & 4y ¥POT e kXt 4 e gk - 4k Xty b Gke ey &y 4+ ep AR &y
B 2 ) " o) o] ) - o) - 3
= k2 exx, b Hag ky W = T2 4y 00F ke vy = 1024, g ky + 22w Axwy
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