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i , ¢ à¥§ã«ìâ â¥®¡à §ã¥âáï á¨âã æ¨ï x = (x1, ..., xN ) ∈ X = ∏
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à¥è¥¨ï ¨£àë � , ®á®¢ ®¥   ¯®¤å®¤ïé¥© ¬®¤¨ä¨ª æ¨¨ ¯à¨-æ¨¯  � «ì¤  (¯à¨æ¨¯  ¬ ªá¨¬¨®© ¯®«¥§®áâ¨). �¤ ª® â ª®©¯®¤å®¤ ®à¨¥â¨à®¢    à¥ «¨§ æ¨î óª â áâà®äë�, ¢¥à®ïâ®áâì¯®ï¢«¥¨ï ª®â®à®©, ª ª ¯à ¢¨«®, ¬ « . �  áâ®ïé¥© à ¡®â¥ ¯à¥¤-« £ ¥âáï ®¢®¥ ¯®ïâ¨¥ £ à â¨à®¢ ®£® à¥è¥¨ï ¨£àë � , ¡ -§¨àãîé¥¥áï ã�¥   ¯®¤å®¤ïé¥© ¬®¤¨ä¨ª æ¨¨ ¯à¨æ¨¯  ¬¨¨-¬ ªá®£® á®� «¥¨ï [2℄ .1. �®à¬ «¨§ æ¨ï £ à â¨à®¢ ®£® à¨áª �á¯®«ì§ã¥¬ á«¥¤ãîé¨¥ ®¡®§ ç¥¨ï: XY
i | á¥¬¥©áâ¢® äãªæ¨©

xi(y) , ®¯à¥¤¥«¥ëå   Y á® § ç¥¨ï¬¨ ¢ Xi ; á¨âã æ¨¨
x = (xN\i, xi) ; N |¢¥ªâ®à  áâ®«¡æë �r = (�(r)1 , ...,�(r)

N ) (r = 1, 2) ;¡¨ àë¥ ®â®è¥¨ï(�(1) < �(2)) ⇔ (�(1)
i < �(2)

i , i ∈ N);(�(1) 6< �(2)) ⇔⌉(�(1),�(2));
XN\i = ∏

x∈N\i Xi� «¥¥ ª �¤®© äãªæ¨¨ ¢ë¨£àëè  fi(x, y) ¯®áâ ¢¨¬ ¢ á®®â¢¥â-áâ¢¨¥ äãªæ¨î à¨áª  i -£® ¨£à®ª �i(x, y) = max
zi∈Xi

fi(xN\i, zi, y)− fi(x, y) (i ∈N), (1.1)¢ëà � îé¥© á®� «¥¨¥ i -£® ¨£à®ª  ¢ â®¬, çâ® ¯à¨ áª« ¤ë¢ -îé¥©áï ¢ ¨£à¥ ¯ à¥ (x, y) ∈ X × Y ¨£à®ª i ¨á¯®«ì§®¢ « á¢®îáâà â¥£¨î xi ,   ¥ arg max
zi∈Xi

fi(xN\i, zi, y) . �áâ¥áâ¢¥ë¬ ¯à¥¤áâ -¢«ï¥âáï áâà¥¬«¥¨¥ ª �¤®£® i -£® ¨£à®ª  ¢®§¬®�® ã¬¥ìè¨âìá¢®î äãªæ¨î à¨áª , ¯à¨ç¥¬ ¢á¥ ¨£à®ª¨ ®à¨¥â¨àãîâáï   ¢®§-¬®�®áâì à¥ «¨§ æ¨¨ «î¡®© ¥®¯à¥¤¥«¥®áâ¨ y ∈ Y , ¤ �¥ â®©,ª®â®à ï ¬®�¥â ¬ ªá¨¬ «ì® ã¢¥«¨ç¨âì ( ¢ ó¢¥ªâ®à®¬ á¬ëá«¥�)äãªæ¨¨ à¨áª  ¢á¥å ¨£à®ª®¢.� «¥¥ ¨£à¥ � ¯®áâ ¢¨¬ ¢ á®®â¢¥âáâ¢¨¥ ¡¥áª® «¨æ¨®ãî ¨£àã
N «¨æ ¯à¨ ¥®¯à¥¤¥«¥®áâ¨

〈N, {Xi}i∈N, Y, {�i(x, y)}i∈N〉, (1.2)80



£¤¥ N,Xi ¨ Y â¥ �¥, çâ® ¨ ¢ (1) ,   äãªæ¨¨ ¢ë¨£àëè  i -£®¨£à®ª  �i(x, y) (á®¢¯ ¤ îé¨¥ á ¥£® äãªæ¨¥© à¨áª ) ¨¬¥¥â ¢¨¤(1.1) . �¤¥áì â ª�¥ á«¥¤ã¥â ãç¨âë¢ âì, çâ® ª �¤ë© i -© ¨£à®ªáâà¥¬¨âáï §  áç¥â ¢ë¡®à  xi ∈ Xi ¬¨¨¬¨§¨à®¢ âì á¢®© à¨áª�i(x, y) . �«¥¤ãîé¥¥ ®¯à¥¤¥«¥¨¥ «¥�¨â   áâëª¥ ¯®ïâ¨ï à ¢®-¢¥á¨ï ¯® �íèã (¨§ â¥®à¨¨ ¡¥áª® «¨æ¨®ëå ¨£à [3℄ ) ¨ ¬¨¨¬ã¬ ¯® �«¥©â¥àã (¨§ â¥®à¨¨ ¬®£®ªà¨â¥à¨ «ìëå § ¤ ç [4℄ ).� ¯ à ¥ ¤ ¥ « ¥  ¨ ¥ 1.1. Ǒ àã (xe,�∗) ∈ X × RN  -§®¢¥¬ £ à â¨à®¢ ë¬ R -à¥è¥¨¥¬ ¨£àë � , ¥á«¨ áãé¥áâ¢ã¥ââ ª ï ¥®¯à¥¤¥«¥®áâì y∗ ∈ Y , ¤«ï ª®â®à®© �∗ = �(xe, y∗) ¨�i(xeN\i, xi, y
∗) > �i(xe, y∗), ∀xi ∈ Xi (i ∈ N)�(xe, y∗) 6< �(xe, y), ∀y ∈ Y.

(1.3)Ǒà¨ íâ®¬ xe  §®¢¥¬ R -£ à â¨àãîé¨¬ à ¢®¢¥á¨¥¬ ¯® �íèã,  ¢¥ªâ®à �(xe, y∗) { R -£ àaâ¨à®¢ ë¬ à¨áª®¬ ¨£àë � .�   ¬ ¥ ç    ¨ ¥ 1.1. �¨âã æ¨ï xe, ã¤®¢«¥â¢®àïîé ï¥à ¢¥áâ¢ ¬ (1.3) , ï¢«ï¥âáï à ¢®¢¥á®© ¯® �íèã ¤«ï ¡¥áª® -«¨æ¨®®© ¨£àë
〈N, {Xi}i∈N, {�i(x, y∗)}i∈N〉¨, á«¥¤®¢ â¥«ì®, óá®£« á®� (1.1) ¨ â®¬ã ä ªâã, çâ®maxzi

fi(xN\i, zi, y) ®â xi ¥ § ¢¨á¨â, ã¤®¢«¥â¢®àï¥â ¯à¨¢ëçë¬¢ â¥®à¨¨ ¨£à ãá«®¢¨ï¬
fi(xeN\i, xi, y

∗) 6 fi(xe, y∗), ∀xi ∈ Xi, (i ∈ N), (1.4)â® ¥áâì ï¢«ï¥âáï à ¢®¢¥á®© ¯® �íèã á¨âã æ¨¥© ¢ ¨£à¥
〈N, {Xi}i∈N, {fi(x, y∗)}i∈N〉, (1.5)ª®â®à®î ¯®«ãç ¥¬ ¨§ � ¯à¨ ä¨ªá¨à®¢ ®¬ y = y∗ .�   ¬ ¥ ç    ¨ ¥ 1.2. �¥®¯à¥¤¥«¥®áâì y∗, ¯®áâà®¥ ïá®£« á® (1.4), ¡ã¤¥â ¬ ªá¨¬ «ì®© ¯® �«¥©â¥àã ¢ ¬®£®ªà¨â¥-à¨ «ì®© § ¤ ç¥

〈Y, {�i(xe, y)}i∈N〉,ª®â®àãî ¯®«ãç ¥¬ ¨§ (1.2) ¯à¨ ä¨ªá¨à®¢ ®¬ x = xe.81



�   ¬ ¥ ç    ¨ ¥ 1.3. ó�£à®¢®© á¬ëá«� £ à â¨à®¢ ®-£® R -à¥è¥¨ï (x∗,�∗) : ¨£à®ª¨, ¨á¯®«ì§ãï á¢®¨ áâà â¥£¨¨
x∗

i (i ∈ N) ¨§ R -£ à â¨àãîé¥£® à ¢®¢¥á¨ï ¯® �íèã, xe ó®¡¥á-¯¥ç â á¥¡¥� R -£ à â¨à®¢ ë© à¨áª�∗ = (�1(xe, y∗), ...,�N (xe, y∗)),¡®«ìè¥ ª®â®à®£® à¨áª¨ �i(xe, y) ®¤®¢à¥¬¥® áâ âì ¥ ¬®£ãâ (â®¥áâì �∗ 6< �(xe, y)) ¯à¨ à¥ «¨§ æ¨¨ «î¡®© ¥®¯à¥¤¥«¥®áâ¨
y ∈ Y .2. �¥®à¥¬  áãé¥áâ¢®¢ ¨ï� ¥ ® à ¥ ¬   2.1. Ǒà¥¤¯®«®�¨¬, çâ® ¢ ¨£à¥ �10) ¬®�¥áâ¢  Xi(i ∈ N) | ¢ë¯ãª«ë¥ ¥¯ãáâë¥ ª®¬¯ ªâë,  
Y | ¥¯ãáâ®© ª®¬¯ ªâ;20) äãªæ¨¨ ¢ë¨£ëè  fi(xN\i, xi, y) ¥¯à¥àë¢ë   X×Y , áâà®-£® ¢®£ãâë ¯® xi ¯à¨ ä¨ªá¨à®¢ ëå (xN\i, y) ∈ XN\i × Y .�®£¤  £ à â¨à®¢ ®¥ R -à¥è¥¨¥ ¨£àë � ¥áâì ¯ à  (xe, 0N ) ,£¤¥ xe -à ¢®¢¥á ï ¯® �íèã á¨âã æ¨ï ¨£àë (1.6) (ã¤®¢«¥â¢®àï-¥â ¥à ¢¥áâ¢ ¬ (1.3) ),   0N ¥áâì ã«ì N -¢¥ªâ®à.� ® ª   §   â ¥ « ì á â ¢ ®. � áá¬®âà¨¬ á¥¬¥©áâ¢® ¡¥áª® -«¨æ¨®ëå ¨£à �(y) = 〈N, {xi}i∈N, {fi(x, y)}i∈N〉, (2.1)¯®à®�¤ ¥¬ëå à §«¨çë¬¨ ¥®¯à¥¤¥«¥®áâï¬¨ y ∈ Y . �®£« á-® [3. �.90℄, ¤«ï ª �¤®£® y ∈ Y áãé¥áâ¢ã¥â óá¢®ï� á¨âã æ¨ïà ¢®¢¥á¨ï ¯® �íèã xe(y) (ã¤®¢«¥â¢®àïîé ï à ¢¥áâ¢ ¬max

zi∈Xi

fi(xeN\i(y), zi, y) = fi(xeN\i(y), xe
i (y), y), i ∈N). (2.2)�â¬¥â¨¬, çâ® ¨§ áâà®£®© ¢®£ãâ®áâ¨ fi(x, y) ¯® xi á«¥¤ã¥â, çâ®¤«ï ª �¤®£® y ∈ Y áâà â¥£¨ï xe

i (y) ∈ XY
i , ®¯à¥¤¥«ï¥¬ ï (2.2),¡ã¤¥â ¥¤¨áâ¢¥®©. 82



� ª ª ª äãªæ¨ï fi(x, y) ¥¯à¥àë¢    ¯à®¨§¢¥¤¥¨¨ ª®¬-¯ ªâ®¢ X × Y ¨ áâà®£® ¢®£ãâ  ¯® xi , â® áãé¥áâ¢ã¥â «¨èì ®¤ à¥ «¨§ æ¨ï xi(xN\i, y) ¬ ªá¨¬ã¬ max
zi∈Xi

fi(xN\i, zi, y) = fi(xN\i, xi(xN\i(y), y), y), (2.3)¯à¨ ª �¤®¬ (xN\i, y) ∈ XN\i ×Y . �â  äãªæ¨ï xi(xN\i, y) ¡ã¤¥â¥¯à¥àë¢®© [5. �.54℄. �§ (2.3) ¤«ï xj = xe
j(y) ∈ XY

j ¨ xe
j(y) ,ã¤®¢«¥â¢®àïîé¨å (2.2) , ¯®«ãç ¥¬max

zi∈Xi

fi(xeN\i(y), zi, y) = fi(xeN\i(y), xi(xeN\i(y), y), y), (2.4)¯à¨ ª �¤®¬ y ∈ Y . �§ à ¢¥áâ¢  «¥¢ëå ç áâ¥© à ¢¥áâ¢ (2.2) ¨(2.4) á«¥¤ã¥â à ¢¥áâ¢® ¯à ¢ëå:
fi(xeN\i(y), xe

i (y), y) = fi(xeN\i(y), xi(xeN\i(y), y), y),∀y ∈ Y. (2.5)� ª®¥æ, á ãç¥â®¬ ¢¨¤  äãªæ¨¨ à¨áª  (1.1) , ¨§ (2.3) − (2.5) å®¤¨¬, çâ® �i(xe(y), y) = 0, ∀y ∈ Y (i ∈ N). (2.6)�   ¬ ¥ ç    ¨ ¥ 2.1. �¥®à¥¬  ãáâ ®¢¨«  á«¥¤ãîé¨©¢ �ë© ó¨£à®¢®©� ä ªâ: ¥á«¨ ¨£à®ª¨  è«¨ ¤«ï ª �¤®© ¥®¯à¥-¤¥«¥®áâ¨ y ∈ Y á¨âã æ¨î à ¢®¢¥á¨ï ¯® �íèã xe(y) ∈ X¨£àë (2.1) , â® ¨á¯®«ì§®¢ ¨¥ ¨¬¨ íâ®© á¨âã æ¨¨ ®¡¥á¯¥ç¨â ¢á¥¬¨£à®ª ¬ ã«¥¢ë¥ à¨áª¨, ¥§ ¢¨á¨¬® ®â ¥®¯à¥¤¥«¥®áâ¨ y ∈ Y ,ª®â®à ï â®«ìª® ¬®�¥â à¥ «¨§®¢ âìáï ¢ ¨£à¥ � .�   ¬ ¥ ç    ¨ ¥ 2.2. Ǒà ªâ¨ç¥áª®¥ ¯à¨¬¥¥¨¥ â¥®à¥-¬ë ¯®§¢®«ï¥â ¯à¨ ¯®áâà®¥¨¨ £ à â¨à®¢ ®£® à¥è¥¨ï (xe,�∗)¨£àë � ¨á¯®«ì§®¢ âì á«¥¤ãîé¨©  «£®à¨â¬:á®áâ ¢¨âì ¬ â¥¬ â¨ç¥áªãî ¬®¤¥«ì § ¤ ç¨ ¢ ¢¨¤¥ ã¯®àï¤®ç¥®£® ¡®à  � ;¯®áâà®¨âì xe(y) -á¨âã æ¨î à ¢®¢¥á¨ï ¯® �íèã íâ®© ¨£àë ¤«ï83



ª �¤®£® y ∈ Y (¯à¨¬¥ïï à ¢¥áâ¢  (2.2) );â®£¤  ¯ à  (xe(y), 0N ) ∈ X ×RN ¤«ï ª �¤®£® y ∈ Y ¨ ï¢«ï¥âáï£ à â¨à®¢ ë¬ R -à¥è¥¨¥¬ ¨£àë � .�¬¥® ¯à¨ à¥ «¨§ æ¨¨ «î¡®© ¥®¯à¥¤¥«¥®áâ¨ y∗ ∈ Y¨£à®ª¨, ¯à¨¬¥ïï á¢®¨ áâà â¥£¨¨ xe
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