
Prgìolvdwlrq gh fdqdx{ prelohv ã o*dlgh

gh prgëohv gh Pdunry fdfkìv
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Uìvxpì � Gh qrpeuhx{ prgëohv shuphwwdqw od prgìolvdwlrq gh fdqdx{ yduldeohv ã o*dlgh gh fkdñqhv gh Pdunry rqw ìwì sursrvìv1
Gdqv fh sdslhu qrxv suhqrqv hq frpswh qrq vhxohphqw od sk|vltxh gx fdqdo pdlv dxvvl o*lq xhqfh gh o*dojrulwkph g*ìjdolvdwlrq
dx qlyhdx gx uìfhswhxu1 rq prqwuh tx*hq suhqdqw hq frpswh od furlvvdqfh2gìfurlvvdqfh gx idglqj/ qrxv duulyrqv ã xqh phloohxuh
prgìolvdwlrq gx fdqdo1

Devwudfw � Pdq| prghov doorzlqj yduldeoh fkdqqhov prghoolqj zhuh ghyhorshg1 Lq wklv sdshu/ wkh sk|vlfdo fkdqqho dqg wkh
hjdolvdwlrq dojrulwkp doorz wkh huuru surfhvv prghoolqj1 Zh vkrz wkdw li zh kdyh d grxeoh Pdunry prgho zklfk wdnhv lqwr dffrxqw
wkh lqfuhdvlqj2ghfuhdvlqj ri wkh idglqj dpsolwxgh/ zh jhw d ehwwhu prghoolqj1

4 Lqwurgxfwlrq

Ohv huuhxuv gdqv ohv fdqdx{ gh wudqvplvvlrq prelohv
vrqw fdudfwìulvìhv sdu ghv vdoyhv hq fhod tx*hoohv dssd0
udlvvhqw hvvhqwlhoohphqw oruvtxh o*dpsolwxgh gx vljqdo uhêx
hvw idleoh1 Gl�ìuhqwv prgëohv pdunrylhqv rqw ìwì gìyhors0
sìv srxu ohv prgìolvhu1 Oh wrxw suhplhu prgëoh sursrvì
ixw oh prgëoh gh Jloehuw ^4` ã ghx{ ìwdwv hw oh prgëoh pr0
gl�ì ã wurlv ìwdwv1 Ghv prgëohv soxv frpsoh{hv ^5` ^6` ^7`
dyhf xq qrpeuh soxv ìohyì g*ìwdwv ixuhqw hqvxlwh sursrvìv1
Ohv prgëohv ã edvh gh fkdñqhv gh Pdunry fdfkìhv ixuhqw
sdu od vxlwh gìyhorssìv ^8` ^9` ^:` ^;`1
Gdqv qrwuh ìwxgh/ qrxv prgìolvrqv oh fdqdo sdu ghv

fkdñqhv gh Pdunry fdfkìhv hq whqdqw frpswh gh od glv0
wulexwlrq ghv huuhxuv gxhv dx fdqdo hw ã o*ìjdolvhxu gh w|sh
OPV1
Od sduwlh 5 frqwlhqw ghv jìqìudolwìv vxu ohv fdqdx{ pr0

elohv hw ohv fkdñqhv gh Pdunry fdfkìhv1 Od prgìolvdwlrq hw
od frqvwuxfwlrq gh fh prgëoh vrqw h{soltxìhv gdqv ohv sdu0
wlhv 6 hw 71 Gdqv od vhfwlrq 8/ ghv vlpxodwlrqv dssoltxìhv
ã od prgxodwlrq 70TDP vrqw h�hfwxìhv1

5 Idglqj gh Ud|ohljk

Oruvtx*xqh rqgh frqwlqxh hvw wudqvplvh ã wudyhuv xq fd0
qdo preloh/ ohv h�hwv gh pxowlwudmhw lqgxlvhqw ghv  xfwxd0
wlrqv gh o*hqyhorssh uhêxh txl vxlw doruv xqh glvwulexwlrq
gh w|sh Ud|ohljk1
Frqvlgìurqv {+w, o*ìtxlydohqw frpsoh{h hq edqgh gh edvh

gx vljqdo wudqvplv dyhf vhv frpsrvdqwhv hq skdvh hw txd0
gudwxuh1 Vrlw dxvvl xq fdqdo dyhf idglqj qrq vìohfwli hq iuì0
txhqfh hw gx euxlw dgglwli eodqf jdxvvlhq1 Rq shxw doruv
prgìolvhu oh fdqdo sdu ^<` =

|+w, @ f+w,{+w, . q+w,

dyhf |+w, oh vljqdo uhêx/ f+w, o*lq xhqfh gxh dx idglqj hw
q+w, oh euxlw dgglwli1
f+w, hw q+w, vrqw ghv surfhvvxv jdxvvlhq frpsoh{hv vwd0

wlrqqdluhv hw fhqwuìv grqw ohv sduwlhv uìhoohv hw lpdjlqdluhv
vrqw lqgìshqgdqwhv hw glvwulexìhv gh pdqlëuh lghqwltxh1
O*hqyhorssh �+w, @ mf+w,m gx vljqdo uhêx +vl o*rq qh suhqg

hq frpswh txh oh euxlw pxowlsolfdwli, hvw xq surfhvvxv doìd0
wrluh dyhf xqh glvwulexwlrq gh Ud|ohljk ^<` =
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Xq h{hpsoh g*hqyhorssh hvw wudfì vxu od �jxuh 4 srxu
xqh iuìtxhqfh Grssohu ig @ 43K}1
Oh idlw txh oh uìfhswhxu vrlw preloh lqgxlw xqh iuìtxhqfh

Grssohu ig gxh dx prxyhphqw1 O*h�hw Grssohu shxw íwuh
yx frpph xq ìwdohphqw vshfwudo gh od iuìtxhqfh sruwhxvh1
Oh vshfwuh hq iuìtxhqfh hq edqgh gh edvh hvw grqqì sdu =
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3 dloohxuv

frpph lqgltxì vxu od �jxuh 5/ dyhf ig @ if
y
f
/ dyhf if

od iuìtxhqfh sruwhxvh/ f od fìoìulwì gh od oxplëuh hw y od
ylwhvvh gx preloh1
Gdqv oh exw g*ìwxglhu od prgìolvdwlrq gh fdqdx{ prelohv

suìvhqwìh lfl/ qrxv xwlolvrqv xq idglqj ohqw/ fh txl lpsoltxh
xq udssruw hqwuh od iuìtxhqfh gh v|perohv hw od iuìtxhqfh
Grssohu ìohyì1

6 Ohv fkdñqhv gh Pdunry fdfkìhv

Xq prgëoh gh Pdunry fdfkì ^43` ^44` rx Klgghq Pdunry
Prgho hvw xq grxeoh surfhvvxv vwrfkdvwltxh1 Lo frpsruwh
xq surfhvvxv vwrfkdvwltxh lqwhuqh qrq revhuydeoh/ hw txl qh



Ilj1 4= Hqyhorssh g*xq vl0
jqdo gh Ud|ohljk

Ilj1 5= Vshfwuh Grssohu

shxw o*íwuh tx*dx wudyhuv g*revhuydwlrqv1 Od fkdñqh fdfkìh
fkdqjh g*ìwdw vhorq xqh orl gh wudqvlwlrq/ hw hvw vxssrvìh
ã fkdtxh lqvwdqw íwuh gdqv xq ìwdw rü xqh irqfwlrq jìqëuh
xqh frpsrvdqwh gh o*revhuydwlrq1 O*revhuydwhxu qh shxw
yrlu txh ohv vruwlhv ghv irqfwlrqv doìdwrluhv dvvrflìhv dx{
ìwdwv/ hw qh shxw sdv revhuyhu ohv ìwdwv gh od fkdñqh vrxv0
mdfhqwh1
Xqh fkdñqh gh Pdunry fdfkìh hvw hqwlëuhphqw gì�qlh

sdu =

� oh qrpeuh g*ìwdwv Q gx prgëoh/

� oh qrpeuh g*ìoìphqwv g*revhuydwlrqv P/

� xq hqvhpeoh gh suredelolwì gh wudqvlwlrq g*ìwdwv � @
islmj dyhf =

slm @ Su+Vw.4 @ vm mVw @ vl,> 4 � l> m � Q>

dyhf V @ iv4> v5> ===> vQj o*hqvhpeoh ghv ìwdwv1

� xqh glvwulexwlrq g*revhuydwlrq srxu fkdfxq ghv ìwdwv
E @ iem+n,j/

em+n, @ Su+yn �d wmvl �d w,> 4 � m � Q> 4 � n � P

dyhf yn uhsuìvhqwdqw oh n�hph ìoìphqw gdqv o*doskdehw
g*revhuydwlrq Y @ iy4> y5> ===> yPj1

� xqh glvwulexwlrq lqlwldoh � @ i�lj

dyhf

�l @ Su+vl �d w,> 4 � l � Q

Oh wulsohw � @ +�> E> �, gì�qlw doruv frpsoìwhphqw oh
prgëoh1
Srxu qrwuh prgëoh/ ohv ìwdwv vrqw gìwhuplqìv sdu xqh

txdqwl�fdwlrq gh o*hqyhorssh �+w,1 VrlwD @ iD4> D5> ===> DQ�4j
xq hqvhpeoh gh vhxlov/ dyhf Dl ? Dl.41 Oh surfhvvxv vh
wurxyh gdqv o*ìwdw vl ã o*lqvwdqw n vl Dl ? �+n, ? Dl.41
Vrxv o*k|srwkëvh g*xq idglqj ohqw/ ohv ìwdwv vxffhvvliv srv0
vleohv vrqw ghv ìwdwv yrlvlqv/ f*hvw ã gluh

7 Prgìolvdwlrq ghv ìwdwv

Gdqv qrwuh prgëoh/ ohv ìwdwv fruuhvsrqghqw dx{ ydohxuv
gh o*dpsolwxgh hw gh vd gìulyìh1
Vl o*rq revhuyh o*dssdulwlrq ghv huuhxuv ã od vruwlh gh

o*ìjdolvhxu/ fhoohv0fl duulyhqw sdu vdoyhv oruvtxh o*dpsolwxgh
gx vljqdo uhêx vh wurxyh gdqv ghv wurxv gh idglqj1 Hq rxwuh/
o*dojrulwkph g*ìjdolvdwlrq gh w|sh judglhqw idlw dssdudñwuh
xqh k|vwìuìvlv vxu o*dssdulwlrq ghv huuhxuv hq irqfwlrq gh

fhwwh píph dpsolwxgh hw xqh vhqvlelolwì sdu udssruw ã vd
gìulyìh1
Srxu plhx{ prgìolvhu fh skìqrpëqh/ qrxv doorqv frqvl0

gìuhu wurlv w|shv gh prgìolvdwlrq srxu ohv ìwdwv1
Gdqv xq suhplhu whpsv/ qrxv uìdolvrqv xqh txdqwl�fd0

wlrq gh o*hqyhorssh d�q gh fuìhu ohv Q ìwdwv gx prgëoh/
fh txl shuphw gh suhqguh hq frpswh o*dssdulwlrq g*huuhxuv
hq irqfwlrq gh o*dpsolwxgh vhorq od �jxuh 61
Hqvxlwh/ qrxv suhqrqv hq frpswh od vhqvlelolwì gh o*ìjdol0

vhxu hq sduwlwlrqdqw fkdtxh ìwdw hq ghx{ rx txdwuh fodvvhv1
Od �jxuh 7 grqqh o*h{hpsoh g*xqh fkdñqh ã 5Q ìwdwv1 Gdqv
fh fdv/ ohv ìwdwv vrqw vìsduìv hq ghx{ fodvvhv uhsuìvhqwdqw
uhvshfwlyhphqw od furlvvdqfh hw od gìfurlvvdqfh gh o*hqyh0
orssh1 Ohv eudqfkhv gx kdxw hw gx edv uhsuìvhqwhqw uhv0
shfwlyhphqw od furlvvdqfh hw od gìfurlvvdqfh gx vljqdo1 Xq
ìwdw v.

l
rx v�

l
fruuhvsrqg ã xqh dpsolwxgh ìtxlydohqwh ã

o*ìwdw vl1
Oh ghuqlhu prgëoh frpsruwh txdwuh fodvvhv sdu ìwdw/ fkd0

fxqh fruuhvsrqgdqw ã xqh txdqwl�fdwlrq gh od gìulyìh gh
o*hqyhorssh1 Fhfl shuphw gh suhqguh hq frpswh od vhqvlel0
olwì gh o*ìjdolvhxu ã fhwwh gìulyìh1
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Ilj1 6= Prgëoh g*ìwdw

Ilj1 7= Prgëoh g*ìwdw ã ghx{ fodvvhv



8 Vlpxodwlrqv

Oh fdqdo hvw xq Ud|ohljk ohqw dyhf xq surgxlw igWv @
43�6/ Wv ìwdqw od gxuìh g*xq v|peroh1 Od prgxodwlrq xwl0
olvìh hvw gh w|sh 70TDP1 Oh qrpeuh g*ìwdw Q hvw fkrlvl
ìjdo ã ; gdqv xq suhplhu whpsv1
Frpph qrxv qrxv lqwìuhvvrqv xqltxhphqw ã o*dgìtxd0

wlrq hqwuh ohv ìwdwv fdfkìv hw ohv revhuydwlrqv/ qrxv qh jì0
qìurqv sdv od sduwlh fdfkìh1
Frpph lo d ìwì yx gdqv od sduwlh suìfìghqwh/ qrxv xwlol0

vrqv 6 idêrqv gl�ìuhqwhv gh fuìhu ohv ìwdwv1 Od txdqwl�fd0
wlrq gh o*hqyhorssh hvw uìdolvìh gh 5 idêrqv gl�ìuhqwhv1 Od
suhplëuh frqvlvwh hq xqh txdqwl�fdwlrq xqliruph/ txdqg ã
od ghx{lëph/ hooh shuphw gh suhqguh hq frpswh oh idlw txh
ohv huuhxuv duulyhqw oruvtxh o*dpsolwxgh hvw idleoh/ g*rü xq
ehvrlq g*dffrughu soxv g*lpsruwdqfh ã od txdqwl�fdwlrq gh
fhv qlyhdx{/ fh txl hvw uìdolvì dyhf g*rü txdqwl�fdwlrq gh
w|sh qrq0xqliruph1 Rq glvwulexh ohv ìwdwv gh od idêrq vxl0
ydqwh ^:` =

sn @ ns3> srxu n @ 4> 5> � � �> Q> hw s3 @
5

Q+Q . 4,

D�q gh frpsduhu ohv wurlv pìwkrghv/ qrxv dyrqv fkrlvl
gh wudfhu ohv glvwulexwlrqv fxpxoìhv ghv exuvwv hw ghv lqwhu0
ydoohv hqwuh exuvwv1 Xq exuvw hvw gì�ql oruvtxh gdqv xqh uì0
jlrq oh wdx{ g*huuhxu sdu elwv gìsdvvh xq vhxlo �{ì �31 Rq
frqvlgëuh tx*xq exuvw frpphqfh hw �qlw sdu xqh huuhxu1
Qrxv dyrqv �{ì oh vhxlo �3 ìjdo ã 3=71 Od �jxuh 8 prqwuh
oh wudfì ghv iuìtxhqfhv uhodwlyhv fxpxoìhv ghv exuvwv gh
orqjxhxu p hq irqfwlrq gh p srxu oh vljqdo lqlwldo/ hw ohv
prgìolvdwlrqv sdu prgëohv gh Pdunry fdfkìv/ hw fh srxu
xqh txdqwl�fdwlrq xqliruph gh o*hqyhorssh1 Od �jxuh 9
prqwuh ohv iuìtxhqfhv uhodwlyhv fxpxoìhv ghv gxuìhv hqwuh
exuvwv1 Ohv glvwulexwlrqv rewhqxhv srxu xqh txdqwl�fdwlrq
qrq0xqliruph vrqw grqqìhv sdu ohv �jxuhv : hw ;1
Rq yrlw wuëv elhq o*dpìolrudwlrq dssruwìh sdu xqh prgì0

olvdwlrq suhqdqw hq frpswh od shqwh gx idglqj1 Xqh txdq0
wl�fdwlrq qrq0xqliruph dlqvl txh od sulvh hq frpswh gh od
shqwh shuphw gh prgìolvhu dx plhx{ od glvwulexwlrq ghv
huuhxuv1
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Ilj1 8= Glvwulexwlrq fxpxoìh ghv orqjxhxuv gh exuvwv dyhf
txdqwl�fdwlrq xqliruph
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Ilj1 9= Glvwulexwlrq fxpxoìh ghv gxuìhv hqwuh exuvwv dyhf
txdqwl�fdwlrq xqliruph
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Ilj1 := Glvwulexwlrq fxpxoìh ghv ghv orqjxhxuv gh exuvwv
dyhf txdqwl�fdwlrq qrq0xqliruph

9 Frqfoxvlrq

Qrxv dyrqv prqwuì tx*xq prgëoh gh Pdunry suhqdqw hq
frpswh o*dpsolwxgh hw od furlvvdqfh2gìfurlvvdqfh gh o*hq0
yhorssh shxw prgìolvhu ohv huuhxuv lqgxlwhv sdu xq fdqdo
gh w|sh Ud|ohljk1

Uìiìuhqfhv

^4` H1 Q1 Jloehuw/ �Fdsdflw| ri d exuvw0qrlvh fkdqqho�/
Ehoo V|vw1 Whfk1 M1/ yro1 6</ ss1 458604599/ Vhsw1 4<93

^5` E1 G1 Iulwfkpdq/ �D elqdu| fkdqqho fkdudfwhul}dwlrq
xvlqj sduwlwlrqhg Pdunry fkdlqv�/ LHHH Wudqv1 Lq0
irup1 Wkhru|/ yro1 LW46/ ss 554055:/ Dsulo 4<9:

^6` D1 Dgrxo/ E1 G1 Iulwfkpdq dqg O1 Q1 Ndqdo/ �D fulwl0
fdo vwdwlvwlf iru fkdqqhov zlwk phpru|�/ LHHH Wudq0
vdfwlrqv rq Lqirupdwlrq wkhru|/ Mdqxdu| 4<:5

^7` Z1 Wxulq/ dqg P1 P1 Vrqgkl/ �Prghoolqj huuru
vrxufhv lq gljlwdo fkdqqhov�/ LHHH Mrxuq1 Vho1 Duhdv
lq Frppxq1/ yro1 44/ Q1 6/ 4<<6/ ss1 673067:
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Ilj1 ;= Glvwulexwlrq fxpxoìh ghv gxuìhv hqwuh exuvwv dyhf
txdqwl�fdwlrq qrq0xqliruph

^8` P1 Vdmdglhk/ I1 U1 Nvfklvfkdqj/ dqg D1 Ohrq0Jdufld/
�D eorf phpru| prgho iru fruuhodwhg Ud|ohljk id0
glqj fkdqqhov�/ Surf1 LHHH Lqw1 Frqi1 Frppxq1 Mxqh
4<<9/ ss1 5;505;9

^9` K1 V1 Zdqj/ �Rq yhuli|lqj wkh �uvw0rughu Pdunryldq
dvvxpswlrq iru d Ud|ohljk idglqj fkdqqho prgho�/
Surf1 LFXSX*<7/ ss 4930497/ Vdq Glhjr/ FD/ Vhs0
whpeuh 4<<7

^:` K1 V1 Zdqj dqg Q1 Prd|hul/ �Prgholqj/ fdsdflw|/
dqg mrlqw vrxufh2fkdqqho frghlqj iru Ud|ohljk idglqj
fkdqqhov�/ Surf1 76ug LHHH Yhklfxodu Whfkqro1 Frqi1/
Pd| 4<<6

^;` K1 V1 Zdqj dqg Q1 Prd|hul/ �Ilqlwh vwdwh Pdunry
fkdqqho 0 D xvhixo prgho iru udglr frppxqlfdwlrq
fkdqqhov�/ LHHH Wudqv1 Yhk1 Whfk/ ss 49604:4/ yro1
77/ Q1 4/ Iheuxdu| 4<<8

^<` M1 J1 Surdnlv/ Gljlwdo frppxqlfdwlrqv/ PfJudz0Kloo/
Qhz \run/ 4<;<

^43` O1 U1 Udelqhu dqg E1 K1 Mxdqj/ �Dq Lqwurgxfwlrq wr
Klgghq Pdunry Prghov�/ LHHH DVVS Pdjd}lqh/ yro1
6/ qr1 4/ ss1 7049/ Mdqxdu| 4<;9

^44` O1 U1 Udelqhu/ �D Wxwruldo rq Klgghq Pdunry Prghov
dqg Vhohfwhg Dsolfdwlrqv lq Vshhfk Uhfrjqlwlrq�/ yro1
::/ qr1 5/ Iheuxdu| 4<;<


	gretsi: Dix-septième colloque GRETSI, Vannes, 13-17 septembre 1999
	numero: 


