
�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü6 3������������� � �������������� ��������� 519.2:534 ������ ������ ������������.������ ������������ ���������� � �������� ��������æ¥¨¢ ¨¥ ¥ç¥âª¨å í«¥¬¥â®¢ ¨ ¯ à ¬¥âà®¢ ¨å à á¯à¥¤¥«¥¨©�. �. �ëâì¥¢(ª ä¥¤à  ª®¬¯ìîâ¥àëå ¬¥â®¤®¢ ä¨§¨ª¨)� áá¬ âp¨¢ îâáï ¬¥â®¤ë ®¯â¨¬ «ì®£® ®æ¥¨¢ ¨ï ¥ç¥âª¨å í«¥¬¥â®¢ ¨ ¯ p ¬¥âp®¢ ¨å p á¯p¥-¤¥«¥¨©, ®á®¢ ë¥   ¬¨¨¬¨§ æ¨¨ ¢®§¬®¦®áâ¨ ¨ (¨«¨) ¥®¡å®¤¨¬®áâ¨ ®è¨¡ª¨ ®æ¥¨¢ ¨ï.�¢¥¤¥¨¥� ¯®á«¥¤¨¥ ¤¢  ¤¥áïâ¨«¥â¨ï ¢¨¬ ¨¥ ¨áá«¥¤®¢ -â¥«¥©, à ¡®â îé¨å ¢ à §«¨çëå ¯à¥¤¬¥âëå ®¡« á-âïå, ¯à¨¢«¥ª îâ ¯à®¡«¥¬ë ®¯â¨¬¨§ æ¨¨ ®æ¥¨¢ ¨ï¨ ¯à¨ïâ¨ï à¥è¥¨© ¢ ¥ç¥âª®© ®¡áâ ®¢ª¥, ¯à¨ ¥-ç¥âª¨å æ¥«ïå ¨ ¯à¥¤¯®çâ¥¨ïå, ¯à¨ ¥ç¥âª¨å ®£à ¨-ç¥¨ïå ¨ ¬®¦¥áâ¢ å  «ìâ¥à â¨¢. �áá«¥¤®¢ ë ¥-ç¥âª¨¥ ¢ à¨ âë â¥®à¨¨ ¨£à, ¬ â¥¬ â¨ç¥áª®£® ¯à®-£à ¬¬¨à®¢ ¨ï, â¥®à¨¨ ¯®«¥§®áâ¨ ¨ â. ¤. (á¬.,  ¯à.,[1{6]).� ¯à¥¤« £ ¥¬®© à ¡®â¥ à áá¬ âà¨¢ îâáï ¬¥â®¤ë®¯â¨¬¨§ æ¨¨ ®æ¥¨¢ ¨ï ¥ç¥âª¨å í«¥¬¥â®¢ ¨ ¯ -à ¬¥âà®¢ ¨å à á¯à¥¤¥«¥¨©, ®á®¢ ë¥   ¬¨¨¬¨-§ æ¨¨ ¢®§¬®¦®áâ¨ (¨«¨/¨ ¥®¡å®¤¨¬®áâ¨) ®è¨¡ª¨®æ¥¨¢ ¨ï. �§«®¦¥¨¥ á«¥¤ã¥â áå¥¬ ¬, ¯à¨ïâë¬ ¢â¥®à¨ïå áâ â¨áâ¨ç¥áª¨å à¥è¥¨© ¨ áâ â¨áâ¨ç¥áª®£®®æ¥¨¢ ¨ï [7, 8].1. �æ¥¨¢ ¨¥ ¥ç¥âª®£® í«¥¬¥â � áá¬®âà¨¬ § ¤ çã ®æ¥¨¢ ¨ï ¥ ¡«î¤ ¥¬®£®¥ç¥âª®£® í«¥¬¥â  � 2 X [9], ¢ ª®â®à®© âà¥¡ã¥âáïãª § âì úç¥âª¨©û í«¥¬¥â ~X, § ç¥¨¥ ª®â®à®£® ¬®¦-® áç¨â âì ¢ ¨§¢¥áâ®¬ á¬ëá«¥  ¨«ãçè¥© ®æ¥ª®©�. � ¯à¨¬¥à, ®¤  ¨§ ¯à®áâ¥©è¨å ®æ¥®ª ¥ç¥âª®£®í«¥¬¥â  � 2 X |  ¨¡®«¥¥ ¢®§¬®¦®¥ ¥£® § ç¥¨¥x� 2 ~X = X , ¢ë¡¨à ¥¬®¥ ¨§ ¬®¦¥áâ¢  *)�x 2 X; '�(x) = maxy2X '�(y)� == �x 2 X; P �(fxg) = maxy2X P �(fyg)� :� áá¬®âà¨¬ ª« áá ¬¥â®¤®¢ ®¯â¨¬ «ì®£® ®æ¥¨-¢ ¨ï, ®á®¢ ëå   ¯®ïâ¨¨ ¥ç¥âª®£® ®â®è¥¨ï¯®£à¥è®áâ¨ (X � ~X; l(�; �)), ¢ ª®â®à®¬ l(x; y) |¢®§¬®¦®áâì ®è¨¡ª¨, ®¡ãá«®¢«¥®© § ¬¥®© x 2*) � íâ®© à ¡®â¥ ¢®§¬®¦®áâì P (�) áç¨â ¥âáï ¯à®¤®«¦¥®©   «£¥¡àã P(X) ¢á¥å ¯®¤¬®¦¥áâ¢ X [10].**) � ¯à¨¬¥à, l(x;y) = (2=�)arctg("2(x� y)2), ¨«¨ l(x; y) == min(1; (x� y)2), ¥á«¨ X = ~X = (�1;1).

2 X ¢ à ¢¥áâ¢¥ � = x   y 2 ~X (  «®£ ¢¥-«¨ç¨ë ®è¨¡ª¨)**) . �à¨ ä¨ªá¨à®¢ ®¬ y 2 ~Xà¥çì ¨¤¥â ® ¥ç¥âª®¬ ¬®¦¥áâ¢¥ (X; l(�; y))[11], ¢®§-¬®¦®áâì ®è¨¡ª¨ ®â®¦¤¥áâ¢«ï¥âáï c ¢®§¬®¦®áâìîl(x; y) ¢ª«îç¥¨ï x 2 X ¢ íâ® ¬®¦¥áâ¢® [12].�æ¥¨¢ ¨¥ � ¯à¨ ¨§¢¥áâ®¬ à á¯à¥¤¥«¥¨¨. �á«¨'�(x); x 2 X , | à á¯à¥¤¥«¥¨¥ ¢®§¬®¦®áâ¥© § -ç¥¨© ¥ç¥âª®£® í«¥¬¥â  � 2 X , â® ¨â¥£à « l(�; y)¯® P � L(y) = supx2Xmin('�(x); l(x; y)); y 2 ~X; (1)¥áâì ¢®§¬®¦®áâì ¢ª«îç¥¨ï � ¢ ¥ç¥âª®¥ ¬®¦¥áâ¢®(X; l(�; y))[9], § ¢¨áïé¥¥ ®â y 2 ~X, ¨, á«¥¤®¢ â¥«ì-®, | ¢®§¬®¦®áâì ®è¨¡ª¨, ®¡ãá«®¢«¥®© ¢ë¡®à®¬y 2 ~X ª ª § ç¥¨ï ¥ç¥âª®£® í«¥¬¥â  � 2 X , | ¢ª ç¥áâ¢¥ ¥£® ®æ¥ª¨.� ¯ à ¥ ¤ ¥ « ¥  ¨ ¥ 1. P -®¯â¨¬ «ì®© ®æ¥ª®©�  §®¢¥¬ «î¡®© í«¥¬¥â y� 2 ~X, ¤«ï ª®â®à®£® ¢®§-¬®¦®áâì ®è¨¡ª¨ (1) ¬¨¨¬ «ì : L(y�) = miny2 ~X L(y).�®£« á® ¢ëà ¦¥¨î (1) ¤«ï L(�) y� ®¯à¥¤¥«ï¥âáïâ ª, çâ®¡ë ¤«ï ¢áïª®£® x 2 X ¡ë«  ¬ «  ¢®§¬®¦-®áâì '�(x) § ç¥¨ï � = x, ¤«ï ª®â®à®£® ¢®§¬®¦-®áâì l(x; y�) ®è¨¡ª¨ ¢¥«¨ª , ¨  ®¡®à®â | çâ®¡ë¡ë«  ¬ «  ¢®§¬®¦®áâì ®è¨¡ª¨ l(x; y�), ®â¢¥ç îé¥©§ ç¥¨î � = x, ¢®§¬®¦®áâì ª®â®à®£® '�(x) ¢¥«¨ª .� ç¥áâ¢® P -®¯â¨¬ «ì®© ®æ¥ª¨ y� ®¯à¥¤¥«ï¥âáï ¢¥-«¨ç¨®© L(y�) ¢®§¬®¦®áâ¨ ®è¨¡ª¨ ®æ¥¨¢ ¨ï ¥-ç¥âª®£® í«¥¬¥â  � § ç¥¨¥¬ y�.�ãáâì   X = ~X § ¤   â®¯®«®£¨ï, l�(x; y) = 0¯à¨ x 2 �(y), l�(x; y) = 1 ¯à¨ x 2 Xn�(y), £¤¥�(y) | § ¬ªãâ ï ®ªà¥áâ®áâì y 2 X , â ª ï, çâ®¤«ï ª ¦¤®£® x 2 X  ©¤¥âáï y 2 X , ¯à¨ ª®â®à®¬x 2 �(y). �á«¨ ¯à¨ l(�; �) = l�(�; �) § ¤ ç  L(y) � miny2Xà §à¥è¨¬ , â® �(y�), ®ç¥¢¨¤®, á®¤¥à¦¨â x� |  ¨-¡®«¥¥ ¢®§¬®¦®¥ § ç¥¨¥ �, ¨ ¥á«¨ ¯®á«¥¤¥¥ ¥¤¨-áâ¢¥®, â® y� ! x� ¯à¨ �(y�) ! fy�g. � ª ª ª ¯à¨íâ®¬ l�(x; y) ! l0(x; y) = �0 ¯à¨ x = y1 ¯à¨ x 6= y , â® ¤ «¥¥,£®¢®àï ®¡ ®æ¥ª¥ y� = x� ¬ ªá¨¬ «ì®© ¢®§¬®¦®á-â¨, ¡ã¤¥¬ áç¨â âì, çâ® ®  ¯®«ãç ¥âáï ¬¨¨¬¨§ æ¨¥©



4 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü 6L(y) (1) ¯à¨ l(�; �) = l0(�; �), ¨¬¥ï ¢ ¢¨¤ã à áá¬®âà¥-ë© ¯à¥¤¥«ìë© ¯¥à¥å®¤.�®£« á® ®¯à¥¤¥«¥¨î ¨â¥£à «  ¯® ¥®¡å®¤¨-¬®áâ¨, ¤ ®¬ã ¢ à ¡®â¥ [13],M(y) = : supx2Xmin('�(x);:l(x; y)) = :p'(:l(�; y)) == infx2Xmax(:'�(x); l(x; y)) = n:'(l(�; y)); (2)| ¥®¡å®¤¨¬®áâì ®è¨¡ª¨, á®¯ãâáâ¢ãîé¥© ¢ë¡®àãy 2 ~X ª ª ®æ¥ª¨ �.� ¯ à ¥ ¤ ¥ « ¥  ¨ ¥ 1�. N -®¯â¨¬ «ì®© ®æ¥ª®©�  §®¢¥¬ «î¡®© í«¥¬¥â y� 2 ~X, ¬¨¨¬¨§¨àãîé¨©¥®¡å®¤¨¬®áâì ®è¨¡ª¨ (2): M(y�) = miny2 ~XM(y); ¢¥-«¨ç¨  M(y�) ®¯à¥¤¥«ï¥â ª ç¥áâ¢® N -®¯â¨¬ «ì®©®æ¥ª¨.� ç¥¨¥ y� 2 ~X ®¯à¥¤¥«ï¥âáï â ª, çâ®¡ë ¤«ï¥ª®â®àëå x 2 X ¡ë«¨ ¬ «ë ª ª ¥®¡å®¤¨¬®áâì:'�(x) ¥à ¢¥áâ¢  � 6= x (¨«¨ ¢¥«¨ª  ¢®§¬®¦®áâìà ¢¥áâ¢  � = x), â ª ¨ ¢®§¬®¦®áâì ®è¨¡ª¨ l(x; y�).�ãáâì ¤«ï «î¡®£® x 2 X infy2 ~X l(x; y) = 0 ¨¤®áâ¨£ ¥âáï ¯à¨ y 2 ~X(x). �®£¤  infy2 ~XM(y) == infx2Xmax(:'�(x); infy2 ~X l(x; y)) = infx2X:'�(x) = 0 ¨¥á«¨ maxx2X '�(x) = 1 ¤®áâ¨£ ¥âáï ¯à¨ x 2 X� � X ,

�¨á. 1. P - ¨ N -®¯â¨¬ «ìë¥ ®æ¥ª¨ ¯p¨ l(x; y) = min(jx��yj; 1); x; y 2 X = ~X = (�1;1): p¥è¥¨¥ y� § ¤ ç¨ L(y) �� miny2 ~X (a) ¨ à¥è¥¨¥ y� § ¤ ç¨ M(y) � miny2 ~X (¡)

â® N -®¯â¨¬ «ì®© ®æ¥ª®© ¡ã¤¥â «î¡®© í«¥¬¥ây� 2 Sx2X� ~X(x), ¤«ï ª®â®à®£® M(y�) = 0.�á«¨, ¢ ç áâ®áâ¨, ¢ (2) X = ~X , l(x; y) = l0(x; y) == �0 ¯à¨ x = y> 0 ¯à¨ x 6= y , x; y 2 X , â® miny2 ~XM(y) == infx2Xmax(:'�(x);miny2 ~X l0(x; y)) = infx2X :'�(x) = 0¨ ¤®áâ ¥âáï ¯à¨ y = y� = x� 2 X�, â. ¥. N -®¯â¨¬ «ì-®© ®æ¥ª®© � ¯à¨ l(�; �) = l0(�; �) ï¢«ï¥âáï ®æ¥ª ¬ ªá¨¬ «ì®© ¢®§¬®¦®áâ¨.�®áª®«ìªã à¥è¥¨ï § ¤ ç L(y) � miny2 ~X ¨ M(y) �� miny2 ~X ¬®£ãâ ¨ ¥ á®¢¯ ¤ âì (à¨á. 1), ¯à¥¤áâ ¢«ï¥â¨â¥à¥á ¯ à ¬¥âà¨ç¥áª¨© ª« áá K � à¥â® | ®¯â¨-¬ «ìëå ®æ¥®ª, ®¯à¥¤¥«ï¥¬ëå ª ª à¥è¥¨ï á¥¬¥©áâ-¢  § ¤ ç max("L(y); (1�")M(y))� miny2 ~X ; 0 6 " 6 1:�« áá K, ®ç¥¢¨¤®, á®¤¥à¦¨â N - ¨ P -®¯â¨¬ «ìë¥®æ¥ª¨, ¥á«¨ â ª®¢ë¥ áãé¥áâ¢ãîâ. �á«¨max(p'(l(�; y)); p'(:l(�; y))) == p'(max(l(�; y);:l(�; y))) = 1; y 2 ~X; (3)â® L(y) >M(y), â ª ª ª ¢ á¨«ã ãá«®¢¨ï (3) p'(l(�; y))>> :p'(:l(�; y)), ¨ ¡®«¥¥ â®£®,M(y) = n:'(l(�; y))> 0) p'(l(�; y)) = L(y) = 1;L(y) = p'(l(�; y))< 1) n:'(l(�; y)) = M(y) = 0;¯®áª®«ìªã, á®£« á® (2), n:'(l(�; y))+ p'(l(�; y)) = 1;y 2 ~X: � íâ®¬ á«ãç ¥ ª« áá K ãáâà®¥ ¤®áâ â®ç®¯à®áâ®. � ¨¬¥®, ¥á«¨ miny2 ~X L(y) < 1, â® K á®¢¯ ¤ ¥âá ¬®¦¥áâ¢®¬ à¥è¥¨© § ¤ ç¨ L(y) � miny2 ~X , ¯®áª®«ìªã  ¯®á«¥¤¥¬ M(y) = 0. �á«¨ ¦¥ miny2 ~X L(y) = 1, â® Ká®áâ®¨â ¨§ à¥è¥¨© § ¤ ç¨ M(y) � miny2 ~X .�æ¥¨¢ ¨¥ � ¯à¨ ¥¨§¢¥áâ®¬ à á¯à¥¤¥«¥¨¨. �á-«¨ à á¯à¥¤¥«¥¨¥ '�(�) ¥¨§¢¥áâ®, â® ®æ¥ª  ¬®¦¥â¡ëâì ®¯à¥¤¥«¥  ª ª à¥è¥¨¥ § ¤ ç¨   ¬¨¨¬ ªásupx2X l(x; y) � miny2~Y . � ª ï ®æ¥ª  ¬¨¨¬¨§¨àã¥â ¬ ª-á¨¬ «ìãî ¢®§¬®¦®áâì ®è¨¡ª¨ ¨ ï¢«ï¥âáï à¥è¥-¨¥¬ § ¤ ç¨ L(y) � miny2 ~X ¯à¨ '�(x) = 1, x 2 X ,¢ (1). �á®, çâ® ¢ íâ®¬ á«ãç ¥ ¢®§¬®¦®áâì ®è¨¡ª¨¥ ¬¥ìè¥, ç¥¬ ¯à¨ «î¡®¬ ¨§¢¥áâ®¬ à á¯à¥¤¥«¥¨¨'�(�); ¢ íâ®¬ á¬ëá«¥ à á¯à¥¤¥«¥¨¥ '�(x) = 1, x 2 X ,á«¥¤ã¥â áç¨â âì  ¨¬¥¥¥ ¡« £®¯à¨ïâë¬. �¬¥áâ¥ áâ¥¬ ¯à¨ íâ®¬ à á¯à¥¤¥«¥¨¨ ¥®¡å®¤¨¬®áâì ®è¨¡-ª¨ ®æ¥¨¢ ¨ï � ¯à®¨§¢®«ìë¬ í«¥¬¥â®¬ y 2 ~XM(y) = infx2X l(x; y) ¥ ¡®«ìè¥, ç¥¬ ¯à¨ «î¡®¬ ¤àã£®¬(¨§¢¥áâ®¬) à á¯à¥¤¥«¥¨¨ �. �¥«® ¢ â®¬, çâ® ª®£¤ 
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�¨á. 2. � ç¥¨ï � ¨ § ç¥¨ï ®æ¥ª¨ �; £p ä¨ª¨ jx1 � ~xj¨ jx2 � ~xj ª ª äãªæ¨¨ ~x. �®çª  l(~xj)   ¨¦¥¬ p¨áãª¥¨¬¥¥â ª®®p¤¨ âë l1(~xj) ¨ l2(~xj); j = 1; 2; :::;5¢á¥ § ç¥¨ï � 2 X à ¢®¢®§¬®¦ë, «î¡®¥ ãâ¢¥à¦-¤¥¨¥ � = y ¥«ì§ï áç¨â âì ¥¯à¥¬¥® ®è¨¡®çë¬.� ¤®¬¨§ æ¨ï ®æ¥¨¢ ¨ï. � ª ¯à¨ ¨§¢¥áâ®¬, â ª¨ ¯à¨ ¥¨§¢¥áâ®¬ à á¯à¥¤¥«¥¨¨ ¢®§¬®¦®áâ¥© § -ç¥¨© �, ®æ¥ª¨, à áá¬®âà¥ë¥ ¢ ¯à¥¤ë¤ãé¨å ¯ãª-â å, ¬®£ãâ ¡ëâì ¢ ¨§¢¥áâ®¬ á¬ëá«¥ ã«ãçè¥ë, ¥á«¨§ ¤ ç  ®æ¥¨¢ ¨ï ¤®«¦  à¥è âìáï ¬®£®ªà â®. �â ª®¬ á«ãç ¥ à ¤®¬¨§¨à®¢  ï áâà â¥£¨ï ®æ¥¨-¢ ¨ï ¯®§¢®«¨â ã¬¥ìè¨âì ¢®§¬®¦®áâì ®è¨¡ª¨ ¢áà¥¤¥¬.�ãáâì,  ¯à¨¬¥à, ~X = f~x1; : : : ; ~xmg | ¬®¦¥áâ¢®§ ç¥¨© ®æ¥ª¨ �. � ¤®¬¨§¨à®¢  ï áâà â¥£¨ï®æ¥¨¢ ¨ï á¢®¤¨âáï ª ¢ë¡®àã ¢ ª ç¥áâ¢¥ ®æ¥ª¨ �§ ç¥¨ï ~xj á ¢¥à®ïâ®áâìî pj , j = 1; : : : ; m; mPj=1 pj == 1. P -®¯â¨¬ «ìãî à ¤®¬¨§¨à®¢ ãî áâà â¥£¨î®¯à¥¤¥«¨¬ ãá«®¢¨¥¬EL(�) = mXj=1 L(~xj)pj � minp ; p = (p1; : : : ; pm);á®£« á® ª®â®à®¬ã ®  ®¡¥á¯¥ç¨¢ ¥â ¬¨¨¬ «ì®áâìáà¥¤¥© ¢®§¬®¦®áâ¨ ®è¨¡ª¨; E | á¨¬¢®« ¬ â¥¬ -â¨ç¥áª®£® ®¦¨¤ ¨ï.

�£à ¨ç¨¬áï   «¨§®¬ ¯à¨¬¥à , ¢ ª®â®à®¬ � ¯à¨-¨¬ ¥â ¤¢  § ç¥¨ï: x1 ¨ x2, '�(x1) = '�(x2) = 1;X = fx1; x2g. �æ¥ª  � ¤®«¦  ¢ë¡¨à âìáï ¨§ ¬®-¦¥áâ¢  ~X = f~x1; : : : ; ~x5g, ¢®§¬®¦®áâì ®è¨¡ª¨ ®¯à¥-¤¥«ï¥âáï à ¢¥áâ¢®¬ l(xi; ~xj) = min(jxi � ~xj j; 1);i = 1; 2; j = 1; : : : ; 5: �¡®§ ç¨¬ l(xi; ~xj) = li(~xj);i = 1; 2; j = 1; : : : ; 5; ¨ ®¡à â¨¬áï ª £¥®¬¥âà¨ç¥á-ª®© ¨««îáâà æ¨¨ § ¤ ç¨ ®æ¥¨¢ ¨ï. � ª ¢¨¤® ¨§à¨á. 2, P -®¯â¨¬ «ì ï à ¤®¬¨§¨à®¢  ï áâà â¥£¨ï®æ¥¨¢ ¨ï ¯à¥¤¯¨áë¢ ¥â ¢ ª ç¥áâ¢¥ ®æ¥ª¨ � ¨á-¯®«ì§®¢ âì ~x3 á ¢¥à®ïâ®áâìî p3, ~x4 á ¢¥à®ïâ®áâìîp4 ¨ ®¯à¥¤¥«ï¥âáï ãá«®¢¨ï¬¨p4l1(~x4)+p3l1(~x3) = p4l2(~x4)+p3l2(~x3); p3+p4 = 1;®¡¥á¯¥ç¨¢ îé¨¬¨ ¬¨¨¬ «ì®áâì áà¥¤¥© ¢®§¬®¦-®áâ¨ ®è¨¡ª¨. �®á«¥¤ïï à ¢  d = jx1 � x2j=2, ¢â® ¢à¥¬ï ª ª P -®¯â¨¬ «ì ï ®æ¥ª  ~x3 £ à â¨àã¥â¢®§¬®¦®áâì ®è¨¡ª¨ � > d.�æ¥¨¢ ¨¥ á ãç¥â®¬ à¥§ã«ìâ â   ¡«î¤¥¨ï. �¥-¯¥àì à áá¬®âà¨¬ § ¤ çã, ¢ ª®â®à®© âà¥¡ã¥âáï ®æ¥-¨âì (¥ ¡«î¤ ¥¬ë©) ¥ç¥âª¨© í«¥¬¥â � 2 Y , ¨á-¯®«ì§ãï § ç¥¨¥ ( ¡«î¤ ¥¬®£®) ¥ç¥âª®£® í«¥¬¥-â  � 2 X . �¥çì ¨¤¥â ®¡ ®¯à¥¤¥«¥¨¨ áâà â¥£¨¨d(�) :X ! ~Y ®æ¥¨¢ ¨ï, ¯®§¢®«ïîé¥© ª ¦¤®¬ã § -ç¥¨î � = x 2 X ¯®áâ ¢¨âì ¢ á®®â¢¥âáâ¢¨¥ § ç¥¨¥y = d(x) 2 ~Y ¢ ª ç¥áâ¢¥ ®æ¥ª¨ �.�ãáâì �; � 2 X � Y | ¯ à  ¥ç¥âª¨å í«¥¬¥â®¢,'�;�(�; �)| ¨å à á¯à¥¤¥«¥¨¥, (Y � ~Y ; l(�; �))| ¥ç¥â-ª®¥ ®â®è¥¨¥ ¯®£à¥è®áâ¨. P -®¯â¨¬ «ìãî ®æ¥ªã�̂� = d�(�), ¬¨¨¬¨§¨àãîéãî ¢®§¬®¦®áâì ®è¨¡ª¨,®¯à¥¤¥«¨¬ ¨§ ãá«®¢¨ïL(d(�)) = supx;y2X�Y min('�;�(x; y); l(y; d(x))� mind(�):X!~Y :(4)�ãªæ¨ï d�(�) : X ! ~Y , ã¤®¢«¥â¢®àïîé ï ãá«®-¢¨î (4): L(d�(�)) = mind(�):X!~Y L(d(�)), § ¤ ¥â P -®¯â¨-¬ «ìãî áâà â¥£¨î ®æ¥¨¢ ¨ï � ¯®  ¡«î¤¥¨î �.� ¥ ® à ¥ ¬   1. 1) �¥ç¥âª¨© í«¥¬¥â d�(�) |P -®¯â¨¬ «ì ï ®æ¥ª  �, ¥á«¨ d = d�(x) ï¢«ï¥âáï à¥-è¥¨¥¬ á«¥¤ãîé¥© § ¤ ç¨   ¬¨¨¬ã¬ ¤«ï ãá«®¢®©¢®§¬®¦®áâ¨ [12] ®è¨¡ª¨ ¯à¨ ãá«®¢¨¨ � = x:L(djx) = supy2Y min('�j�(yjx); l(y; d))� mind2~Y ; x 2 X ;(5)2) ¥ç¥âª¨© í«¥¬¥â d�(�)| P -®¯â¨¬ «ì ï ®æ¥-ª  �, ¥á«¨ ¨ â®«ìª® ¥á«¨ d�(x) ï¢«ï¥âáï à¥è¥¨¥¬ á«¥-¤ãîé¥© § ¤ ç¨   ¬¨¨¬ã¬:L(d; x) = supy2Y min('�;�(x; y); l(y; d))� mind2~Y ; x 2 X:(5�)� ® ª   §   â ¥ « ì á â ¢ ®. �¥©áâ¢¨â¥«ì-®, ¯ãáâì ¬¨¨¬ã¬ ¢ (5) ¤®áâ¨£ ¥âáï ¯à¨ d == d� = d�(x). � ª ª ª á®£« á® ®¯à¥¤¥«¥¨î ãá«®¢-®£® à á¯à¥¤¥«¥¨ï � ¯à¨ ãá«®¢¨¨ � = x ¨¬¥¥â ¬¥áâ®p ¢¥áâ¢® min�'�j�(yjx); '�(x)� = '�;�(x; y), x 2 X ,



6 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü 6y 2 Y , [9], â®supy min('�;�(x; y); l(y; d�)) == min('�(x); supy min('�j�(yjx); l(y; d�))) 66 min('�(x); supy min('�j�(yjx); l(y; d))) == supy min('�;�(x; y); l(y; d));d 2 ~Y ; ¨, á«¥¤®¢ â¥«ì®, d� = d�(x) 2 ~Y | â®ç-ª  ¬¨¨¬ã¬  ¨ ¤«ï supy min('�;�(x; y); l(y; d)), d 2 ~Y .�®íâ®¬ãmind(�) supx;y min('�;�(x; y); l(y; d(x)))>> supx mind(�) supy min('�;�(x; y); l(y; d(x))) == supx;y min('�;�(x; y); l(y; d�(x)));â. ¥. d�(�) | P -®¯â¨¬ «ì ï áâà â¥£¨ï, à¥è¥¨¥ § -¤ ç¨ (4). �â¨ ¦¥ á®®â®è¥¨ï ¤®ª §ë¢ îâ ¢â®à®¥ãâ¢¥à¦¤¥¨¥.� «®£¨çë© à¥§ã«ìâ â ¨¬¥¥â ¬¥áâ® ¤«ï N -®¯â¨-¬ «ì®© áâà â¥£¨¨ d�(�) : X ! ~Y , ¬¨¨¬¨§¨àãîé¥©¥®¡å®¤¨¬®áâìM(d(�)) = infx;y2X�Y max(:'�;�(x; y); l(y; d(x))) (4�)®è¨¡ª¨ ®æ¥¨¢ ¨ï ¥ç¥âª®£® í«¥¬¥â  � 2 Y ¯®-áà¥¤áâ¢®¬ d(�).� ¥ ® à ¥ ¬   1�. 1) �¥ç¥âª¨© í«¥¬¥â d�(�) |N -®¯â¨¬ «ì ï ®æ¥ª  �, ¥á«¨ d�(�) | à¥è¥¨¥ § ¤ ç¨  ¬¨¨¬ã¬ ¤«ï ãá«®¢®© ¥®¡å®¤¨¬®áâ¨ ®è¨¡ª¨M(djx) = infy2~Y max(:'�j�(yjx); l(y; d))� mind2~Y¯à¨ ãá«®¢¨¨ � = x 2 X ;2) ¥ç¥âª¨© í«¥¬¥â d�(�) | N -®¯â¨¬ «ì ï ®æ¥-ª  �, ¥á«¨ ¨ â®«ìª® ¥á«¨ d�(x) | à¥è¥¨¥ § ¤ ç¨  ¬¨¨¬ã¬M(d; x) = infy2~Y max(:'�;�(x; y); l(y; d))� mind2~Y ; x 2 X:�®ª § â¥«ìáâ¢® ¬®¦¥â ¡ëâì ¯®«ãç¥® ¯® áå¥¬¥ ¤®-ª § â¥«ìáâ¢  â¥®à¥¬ë 1, ¥á«¨ ¢®á¯®«ì§®¢ âìáï á«¥¤ã-îé¨¬ ¢ëà ¦¥¨¥¬ ¤«ï M(d(�)) (4�):M(d(�)) = infx2Xmax(M(d(x)jx);:'�(x)) == infx2Xmax(:'�(x); infy2Y max(:'�j�(yjx); l(y; d(x))));®á®¢ ë¬   à ¢¥áâ¢¥:'�;�(x; y) = max(:'�j�(yjx);:'�(x));

íª¢¨¢ «¥â®¬ à ¢¥áâ¢ã'�;�(x; y) = min('�j�(yjx); '�(x));®¯à¥¤¥«ïîé¥¬ã ãá«®¢®¥ à á¯à¥¤¥«¥¨¥ '�j�(�jx),x 2 X , y 2 Y , [9].�   ¬ ¥ ç    ¨ ¥. �á«¨ § ç¥¨¥ � ¥¨§¢¥áâ®, â®P -®¯â¨¬ «ì ï ®æ¥ª  ¥ç¥âª®£® í«¥¬¥â  � ¤®«¦-  ¡ëâì ®á®¢     ¥£® ( ¯à¨®à®¬) à á¯à¥¤¥«¥¨¨'�(y) = supx2X '�;�(x; y); y 2 Y: � â ª®¬ á«ãç ¥ ª -ç¥áâ¢® P -®¯â¨¬ «ì®© ®æ¥ª¨ � ¡ã¤¥â, ¢®®¡é¥ £®¢®-àï, åã¦¥, ¯®áª®«ìªãsupy min ('�(y); l(y; d))> supy min ('�;�(x; y); l(y; d));d 2 ~Y ; x 2 X:� ¤àã£®© áâ®à®ë, ¥á«¨ ¥ç¥âª¨¥ í«¥¬¥âë � ¨ �¥§ ¢¨á¨¬ë, â® § ¨¥ § ç¥¨ï � ¥ ã«ãçè ¥â ®æ¥-ªã �, ¯®áª®«ìªã ¢ íâ®¬ á«ãç ¥ ¢ (5)'�j�(yjx) = '�(y); x 2 X; y 2 Y:2. �æ¥¨¢ ¨¥ ¯ à ¬¥âà  à á¯à¥¤¥«¥¨ï¥ç¥âª®£® í«¥¬¥â �ãáâì '�(x; t); x 2 X , | à á¯à¥¤¥«¥¨¥ ¥ç¥âª®£®í«¥¬¥â  � 2 X , § ¢¨áïé¥¥ ®â (¥¨§¢¥áâ®£®) ¯ à -¬¥âà  t 2 T , (T � ~T ; l(� ; �)) | ¥ç¥âª®¥ ®â®è¥¨¥¯®£à¥è®áâ¨, § ¤ ®¥   ¬®¦¥áâ¢¥ § ç¥¨© ¯ -à ¬¥âà  ¨ ¥£® ®æ¥ª¨. � § ¤ ç¥ ®æ¥¨¢ ¨ï ¯® ¨§-¢¥áâ®¬ã § ç¥¨î x ¥ç¥âª®£® í«¥¬¥â  � âà¥¡ã¥âáï®æ¥¨âì § ç¥¨¥ ¯ à ¬¥âà  t.� ¯ à ¥ ¤ ¥ « ¥  ¨ ¥ 2. �¥ç¥âª¨© í«¥¬¥â �̂ = d�(�) §®¢¥¬ P -®¯â¨¬ «ì®© ®æ¥ª®© ¯ à ¬¥âà  t 2 T ,  äãªæ¨î d�(�) :X ! ~T | P -®¯â¨¬ «ì®© áâà â¥£¨¥©®æ¥¨¢ ¨ï, ¥á«¨L(d�(�)) = mind(�):X! ~T L(d(�)); (6)£¤¥ L(d(�)) = supt2T supx2Xmin('�(x; t); l(t; d(x))): (7)� ¤ ®¬ á«ãç ¥ L(d(�)) | ¬ ªá¨¬ «ì ï ¯®t 2 T ¢®§¬®¦®áâì supx2Xmin('�(x; t); l(t; d(x))) ¢ª«î-ç¥¨ï ¥ç¥âª®£® í«¥¬¥â  � ¢ ¥ç¥âª®¥ ¬®¦¥áâ¢®(X; l(t; d(�))), § ¢¨áïé¥¥ ®â t 2 T ¨ áâà â¥£¨¨ d(�).� á¢®î ®ç¥à¥¤ì ¢®§¬®¦®áâì ¢ª«îç¥¨ï � ¢ íâ® ¥-ç¥âª®¥ ¬®¦¥áâ¢® ¥áâì ¢®§¬®¦®áâì ®è¨¡ª¨ ®æ¥¨-¢ ¨ï t 2 T ¥ç¥âª¨¬ í«¥¬¥â®¬ d(�) 2 T .�æ¥ª  d�(�) £ à â¨àã¥â ¬¨¨¬ «ì®áâì ¬ ªá¨-¬ «ì®© ¯® t 2 T ¢®§¬®¦®áâ¨ L(d(�)) ®è¨¡ª¨ ®æ¥-¨¢ ¨ï ¥¨§¢¥áâ®£® ¯ à ¬¥âà  t 2 T § ç¥¨¥¬ ¥-ç¥âª®£® í«¥¬¥â  d�(�) 2 ~T:�®à¬ «ì® íâ  § ¤ ç  ¥®â«¨ç ¥âáï ®â § ¤ ç¨ (4).�®«¥¥ â®£®, ¨ ¯® áãâ¨ ¯ à ¬¥âà t 2 T à á¯à¥¤¥-«¥¨ï '�(�; t) ¥ç¥âª®£® í«¥¬¥â  � 2 X ¥áâ¥áâ¢¥®



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü6 7®¡à¥â ¥â ç¥àâë ¥ç¥âª®£® í«¥¬¥â  � 2 T , ¯®áª®«ìªã¯à¨ � = x ¢®§¨ª ¥â ¢®¯à®á ® ¢®§¬®¦ëå ¥£® (¯ à -¬¥âà ) § ç¥¨ïå.�á«¨,  ¯à¨¬¥à, � = t+ �, '�(�) | à á¯à¥¤¥«¥¨¥� 2 X = T , â® ¯à¨ � = x § ç¥¨¥ '�(x � t) ¥áâ¥áâ-¢¥® áç¨â âì ¢®§¬®¦®áâìî â®£®, çâ® t | § ç¥¨¥¯ à ¬¥âà  à á¯à¥¤¥«¥¨ï �, â. ¥. ¢®§¬®¦®áâìî à -¢¥áâ¢  � = t 2 X . �á«¥¤ §  íâ¨¬ ¢®§¨ª ¥â ¢®¯à®á¨ ® â®¬, çâ® ¨§¢¥áâ® ® ¯ à ¬¥âà¥ t 2 T  ¯à¨®à¨,¤® ¨§¬¥à¥¨ï �. �®¦®,  ¯à¨¬¥à, § ¤ âì  ¯à¨®à®¥à á¯à¥¤¥«¥¨¥ '�(�), ¯à¨ç¥¬, ¥á«¨ '� (t) = 1, t 2 T ,â®  ¯à¨®à¨ ¢á¥ § ç¥¨ï ¯ à ¬¥âà  áç¨â îâáï ®¤¨ -ª®¢® ¢®§¬®¦ë¬¨. �á«¨ ¯à¨¤¥à¦¨¢ âìáï íâ®© â®çª¨§à¥¨ï   ¯ à ¬¥âà à á¯à¥¤¥«¥¨ï, â® '�(�; t) á«¥¤ã¥âáç¨â âì ãá«®¢ë¬ à á¯à¥¤¥«¥¨¥¬ '�j�(�jt) ¥ç¥âª®£®í«¥¬¥â  � 2 X ¯à¨ ãá«®¢¨¨ � = t 2 T . �®áª®«ì-ªã à á¯à¥¤¥«¥¨¥ '�;�(x; t) = min('�j�(xjt); '�(t)) == min('� j�(tjx); '�(x)); x; t 2 X�T; ¯à¨ '�(t) = 1,t 2 T , á®¢¯ ¤ ¥â á '�j�(xjt) = '�(x; t), x 2 X , t 2 T ,â® ¢ íâ®¬ á«ãç ¥ § ¤ ç  (6), (7) á®¢¯ ¤ ¥â á § ¤ -ç¥© (4), ¥¥ à¥è¥¨¥ ®¯à¥¤¥«ï¥âáï ãá«®¢ë¬ à á¯à¥-¤¥«¥¨¥¬ '� j�(�j�) ¨ ¤ ® ¢ â¥®à¥¬¥ 1.�ç¥¢¨¤®, çâ® P -®¯â¨¬ «ì ï áâà â¥£¨ï d�(�)®¯à¥¤¥«ï¥âáï ª ª à¥è¥¨¥ § ¤ ç¨   ¬¨¨¬ã¬supt2T min('�(x; t); l(t; d)) � mind2 ~T , § ¢¨áïé¥¥ ®â x 2 Xª ª ®â ¯ à ¬¥âà .�á«¨, ¢ ç áâ®áâ¨, T = ~T , l(t; d) = l0(t; d), t; d 2 T ,â® á ãç¥â®¬ ®£®¢®à¥®© ¢ëè¥ ãá«®¢®áâ¨ P -®¯â¨-¬ «ì ï áâà â¥£¨ï ®¯à¥¤¥«ï¥âáï à¥è¥¨¥¬ ãà ¢¥-¨ï '�(x; d�(x)) = maxt2T '�(x; t); x 2 X: �¥ç¥âª¨©í«¥¬¥â d�(�) ¬®¦®  §¢ âì ®æ¥ª®© ¬ ªá¨¬ «ì-®© ¢®§¬®¦®áâ¨ ¯ à ¬¥âà  à á¯à¥¤¥«¥¨ï, ¯®áª®«ì-
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