
�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1998. ü2 3������������� � �������������� ��������� 519.2:534 ������ ������ ������������.������ ������������ ���������� � �������� �������5. �¥ç¥âª¨¥ í«¥¬¥­âë, ­¥§ ¢¨á¨¬®áâì, ãá«®¢­ë¥ à á¯à¥¤¥«¥­¨ï�.�.�ëâì¥¢(ª ä¥¤à  ª®¬¯ìîâ¥à­ëå ¬¥â®¤®¢ ä¨§¨ª¨)�¯à¥¤¥«¥­ë ¨ ¨áá«¥¤®¢ ­ë ¯®­ïâ¨ï ­¥ç¥âª®£® í«¥¬¥­â , ­¥§ ¢¨á¨¬®áâ¨ ­¥ç¥âª¨å í«¥¬¥­â®¢, ãá«®¢-­®£® à á¯à¥¤¥«¥­¨ï, ãá«®¢­®£® ®â­®á¨â¥«ì­® ­¥ç¥âª®£® í«¥¬¥­â  ¨­â¥£à « .�¢¥¤¥­¨¥� ª ®â¬¥ç¥­® ¢ à ¡®â å [1, 2], ¤«ï ¬®¤¥«¨à®¢ -­¨ï ­¥ç¥âª®áâ¨*) ¯à¨¢«¥ª îâáï ¬ â¥¬ â¨ç¥áª¨¥ ¯®-­ïâ¨ï ­¥ç¥âª®£® ¬­®¦¥áâ¢ , ­¥ç¥âª®£® í«¥¬¥­â  ¨¢®§¬®¦­®áâ¨. �¥ç¥âª®¥ ¬­®¦¥áâ¢® A � X ®¯à¥-¤¥«ï¥âáï ¥£® å à ªâ¥à¨áâ¨ç¥áª®© äã­ªæ¨¥©**) (å.ä.)�A(�) : X ! [0; 1], ¥¥ §­ ç¥­¨¥ �A(x) ¥áâì ¢®§¬®¦-­®áâì ¢ª«îç¥­¨ï x 2 X ¢ A, â®ç­¥¥, ¢®§¬®¦­®áâìâ®£®, çâ® í«¥¬¥­â x 2 X ­ ªàë¢ ¥âáï A [2]. �à¨íâ®¬ å.ä. �A(x) = �A(x) = � 1; x 2 A;0; x =2 A; ®¯à¥¤¥«ï¥âú®¡ëç­®¥û, úç¥âª®¥û ¬­®¦¥áâ¢® A � X .�¥ç¥âª¨© í«¥¬¥­â �, ¯à¨­¨¬ îé¨© §­ ç¥­¨ï ¢ X ,§ ¤ ¥âáï à á¯à¥¤¥«¥­¨¥¬ ¢®§¬®¦­®áâ¥© '�(�) : X !! [0; 1] ¥£® §­ ç¥­¨©, á®£« á­® ª®â®à®¬ã '�(x) |¢®§¬®¦­®áâì à ¢¥­áâ¢  � = x (¢®§¬®¦­®áâì ¢ª«î-ç¥­¨ï � 2 fxg � X). ú�¡ëç­ë©û, úç¥âª¨©û í«¥¬¥­ây 2 X ¬®¦¥â ¡ëâì § ¤ ­ ª ª ­¥ç¥âª¨© í«¥¬¥­â �,à á¯à¥¤¥«¥­¨¥ ª®â®à®£® ¨¬¥¥â ¢¨¤ '�(x) = �y(x) == �1; x = y;0; x 6= y: �®£« á­® íâ®¬ã ¢ëà ¦¥­¨î y 2 X|¥¤¨­áâ¢¥­­®¥ ¢®§¬®¦­®¥ §­ ç¥­¨¥ �.�ã­ªæ¨ï '�(�) : X ! [0; 1] ®¯à¥¤¥«ï¥â à á¯à¥¤¥-«¥­¨¥ ¢®§¬®¦­®áâ¥© P �(�) : P(X)! [0; 1] ¨ á®®â¢¥â-áâ¢ãîé¥¥ ¢®§¬®¦­®áâ­®¥ ¯à®áâà ­áâ¢®***) (X;P(X);P �(�)) [1]. �«ï «î¡®£® A 2 P(X) ¢®§¬®¦­®áâìP �(A) = p'�(�A(�)) = supx2A'�(x) == supx2Xmin(�A(x); '�(x)) (1)

¥áâì ¨­â¥£à « �A(�) ¯® ¢®§¬®¦­®áâ¨ P �(�) [2], § ¤ ­-­®© à á¯à¥¤¥«¥­¨¥¬ '�(�); ¥£® §­ ç¥­¨¥ ¡ã¤¥¬ ¨­â¥à-¯à¥â¨à®¢ âì ª ª ¢®§¬®¦­®áâì ¢ª«îç¥­¨ï ­¥ç¥âª®£®í«¥¬¥­â  � ¢ A (á®¡ëâ¨ï � 2 A), P (� 2 A) 4= P �(A).�®£« á­® ¢ëà ¦¥­¨î (1) ¤«ï ®¤­®â®ç¥ç­®£® ¬­®¦¥-áâ¢  A = fxg P (� 2 A) = '�(x) | ¢®§¬®¦­®áâìà ¢¥­áâ¢  � = x, ª ª âà¥¡ã¥â â®£® ¨­â¥à¯à¥â æ¨ï à á-¯à¥¤¥«¥­¨ï '�(�).�á«¨ A | ­¥ç¥âª®¥ ¬­®¦¥áâ¢®, �A(�) : X !! [0; 1]| ¥£® å.ä., â® ¢®§¬®¦­®áâì ¢ª«îç¥­¨ï � 2 A(­¥ç¥âª®£® á®¡ëâ¨ï � 2 A) ®¯à¥¤¥«ï¥âáï ª ª ¨­â¥£à «�A(�) ¯® P � [2]:P (� 2 A) = p'�(�A(�)) = supx2Xmin(�A(x); '�(x)):(2)� íâ®¬ à ¢¥­áâ¢¥ min(�A(x); '�(x)) | ¢®§¬®¦­®áâìá®¡ëâ¨ï****) (� = x)\ (x 2 A),   á®¡ëâ¨¥ f� 2 Ag == Sx2X(f� = xg \ fx 2 Ag).�¥®¡å®¤¨¬®áâì ¢ª«îç¥­¨ï � 2 A (­¥ç¥âª®£® á®-¡ëâ¨ï � 2 A) ®¯à¥¤¥«ï¥âáï ª ª ¨­â¥£à « �A(�) ¯®N � [2]:N(� 2 A) = n:'�(�A(�)) = infx2Xmax(�A(x);:'�(x)):(2�)�ã­ªæ¨î :'� : X ! [0; 1] ­ §®¢¥¬ à á¯à¥¤¥«¥­¨¥¬­¥®¡å®¤¨¬®áâ¥©*****) �, §­ ç¥­¨¥ :'�(x) ¥áâì ­¥®¡-å®¤¨¬®áâì ­¥à ¢¥­áâ¢  � 6= x: N(� 6= x) = N(� 2*) �ë ­¥ ª á ¥¬áï §¤¥áì ª« áá¨ç¥áª®© ¬®¤¥«¨ ­¥ç¥âª®áâ¨, ®á­®¢ ­­®© ­  ¬ â¥¬ â¨ç¥áª®© â¥®à¨¨ ¢¥à®ïâ­®áâ¨ ¨ ¬ â¥¬ â¨ç¥áª®©áâ â¨áâ¨ª¥.**) � â¥®à¨¨ ­¥ç¥âª¨å ¬­®¦¥áâ¢ �A(�) ­ §ë¢ ¥âáï äã­ªæ¨¥© ¯à¨­ ¤«¥¦­®áâ¨, §­ ç¥­¨¥ �A(x) ®¯à¥¤¥«ï¥â áâ¥¯¥­ì ¢ª«îç¥­¨ï x 2 X¢ A [3].***) �¥çì ¨¤¥â ® ¢®§¬®¦­®áâ¨ P �(�), ¯à®¤®«¦¥­­®© ­  �- «£¥¡àã P(X) ¢á¥å ¯®¤¬­®¦¥áâ¢ X [4].****) �®¡ëâ¨ï � = x ¨ x 2 A áç¨â îâáï P �-­¥§ ¢¨á¨¬ë¬¨ [5], ¢®§¬®¦­®áâì P �(�) | ®¯à¥¤¥«¥­­®© ­  ª« áá¥ P(X) ¢á¥å ¯®¤¬­®-¦¥áâ¢ X , ¬¥à  p'� (�) : L(X)! [0; 1] | ­  ª« áá¥ ¢á¥å äã­ªæ¨© X ! [0; 1] [5].*****) �ãª¢ «ì­® §­ ç¥­¨¥ :'�(�) 4= 1 � '�(�) ¥áâì ¬¥à  ­¥¢®§¬®¦­®áâ¨ à ¢¥­áâ¢  � = x, ¬¥à  á®¬­¥­¨ï ¢ ¥£® ¨áâ¨­­®áâ¨; ¨­â¥à-¯à¥â æ¨ï :'�(�) ª ª à á¯à¥¤¥«¥­¨ï ­¥®¡å®¤¨¬®câ¥© ¤ ­  á®£« á­® ¢ëà ¦¥­¨î ¤«ï ¨­â¥£à «  �A(�) (2�) ¯® à á¯à¥¤¥«¥­¨î :'�(�)­¥®¡å®¤¨¬®áâ¨ N� (2�).



4 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1998. ü 22 (X n fxg)) = :P (� = x) = :'�(x). �«ï «î¡®£®úç¥âª®£®û A 2 P(X) N(� 2 A) = infx2XA:'�(x).� ¬¥â¨¬, çâ® ¥á«¨ � | úç¥âª¨©û í«¥¬¥­â y 2 X ,â® á®£« á­® à ¢¥­áâ¢ã (2)P (� 2 A) = supx2Xmin(�A(x); �y(x)) = �A(y) (3)| ¢®§¬®¦­®áâì ¢ª«îç¥­¨ï y 2 A ¢ ¯®«­®¬ á®-®â¢¥âáâ¢¨¨ á ­ è¥© ¨­â¥à¯à¥â æ¨¥© å.ä. �A(�) ­¥-ç¥âª®£® ¬­®¦¥áâ¢  A. �®«¥¥ â®£®, ¢ íâ®¬ á«ãç ¥ ¨N(� 2 A) = infx2Xmax(�A(x); :�y(x)) = �A(y).� ª ­¥âàã¤­® ã¡¥¤¨âìáï, ¤«ï «î¡ëå ­¥ç¥âª¨å ¬­®-¦¥áâ¢ A ¨ B á®£« á­® ¢ëà ¦¥­¨î (2)P (� 2 A [B) = max(P (� 2 A); P (� 2 B)) (4)¨, ¢ ç áâ­®áâ¨, ¥á«¨ � | úç¥âª¨©û í«¥¬¥­â y 2 X ,â® á®£« á­® (3), (4) �A[B(y) = P (� 2 A [ B) == max(�A(y); �B(y)), ª ª íâ® ¨ ¯à¨­ïâ® ¢ â¥®à¨¨­¥ç¥âª¨å ¬­®¦¥áâ¢ [3]. � ¥á«¨, ª ª ¢ â¥®à¨¨ ­¥ç¥âª¨å¬­®¦¥áâ¢, ®¯à¥¤¥«¨âì�A\B(y) = min(�A(y); �B(y)); y 2 X; (5)â® ¤«ï úç¥âª®£®û � = y 2 X á®£« á­® (3) P (� 2 A \\B) = min(�A(y); �B(y)) = min(P (� 2 A);P (� 2 B)), â.¥. á®¡ëâ¨ï � 2 A ¨ � 2 B P �-­¥§ -¢¨á¨¬ë [5]. � ­ ®¡®à®â, ¥á«¨ á®¡ëâ¨ï � 2 A ¨ � 2 BP �-­¥§ ¢¨á¨¬ë ¤«ï «î¡®£® úç¥âª®£®û �, â® å.ä. ­¥-ç¥âª¨å ¬­®¦¥áâ¢ A, B ¨ A \ B á¢ï§ ­ë ãá«®¢¨¥¬(5). �á«¨ ¦¥ � | ¯à®¨§¢®«ì­ë© ­¥ç¥âª¨© í«¥¬¥­â, â®ãá«®¢¨¥ (5) ¢«¥ç¥â «¨èì ­¥à ¢¥­áâ¢®P (� 2 A \B) = supx2Xmin(�A(x); �B(x); '�(x)) 66 min(supx2Xmin(�A(x); '�(x));supx2Xmin(�B(x); '�(x)))== min(P (� 2 A); P (� 2 B));¯®ª §ë¢ îé¥¥, çâ® á®¡ëâ¨ï � 2 A ¨ � 2 B ¢ ®¡é¥¬á«ãç ¥ ­¥ ï¢«ïîâáï P �-­¥§ ¢¨á¨¬ë¬¨.1. �¥ç¥âª¨¥ í«¥¬¥­âë� â¥®à¨¨ ¢®§¬®¦­®áâ¥© ­¥ç¥âª¨© í«¥¬¥­â ¨£à ¥ââã ¦¥ à®«ì, çâ® á«ãç ©­ë© í«¥¬¥­â ¨£à ¥â ¢ â¥®à¨¨¢¥à®ïâ­®áâ¥©, á®®â¢¥âáâ¢¥­­® ­¥ç¥âª®¥ ¬­®¦¥áâ¢® | ­ «®£ á«ãç ©­®£® ¬­®¦¥áâ¢  ¢ â¥®à¨¨ ¢¥à®ïâ­®á-â¥© [6]. �áâ ­®¢¨¬áï ¯®¤à®¡­¥¥ ­  ¯®­ïâ¨¨ ­¥ç¥â-ª®£® í«¥¬¥­â  ¢ â¥®à¨¨ ¢®§¬®¦­®áâ¥©.� ¯ à ¥ ¤ ¥ « ¥ ­ ¨ ¥ 1. pUSTX (X;A; P ) | WOZMOV-NOSTNOE, (Y;B) | IZMERIMOE PROSTRANSTWO [1]*) .nE^ETKIM \LEMENTOM NA (X;A; P ) SO ZNA^ENIQMI W

(Y;B) NAZYWAETSQ L@BAQ A;B-IZMERIMAQ**) FUNK-CIQ �(�) : X ! Y .�¥ç¥âª¨© í«¥¬¥­â � ¨­¤ãæ¨àã¥â ­  �- «£¥¡à¥ B¢®§¬®¦­®áâì P � : P (� 2 B) = P �(B) 4= P (��1(B));B 2 B, ¨ â¥¬ á ¬ë¬ ¯®à®¦¤ ¥â ¢®§¬®¦­®áâ­®¥ ¯à®-áâà ­áâ¢® (Y; B; P �). � §ã¬¥¥âáï, äã­ªæ¨ï �(�) : X !! X; �(x) = x; x 2 X , A-¨§¬¥à¨¬  ¨ ®¯à¥¤¥«ï-¥â (ª ­®­¨ç¥áª¨©) ­¥ç¥âª¨© í«¥¬¥­â ­  (X; A; P ) áP = P �. �«ï «î¡®£® A 2 A ¢®§¬®¦­®áâì P (� 2 A)¢ª«îç¥­¨ï � ¢ A ®â®¦¤¥áâ¢¨¬ á P (A) = P �(A). �á«¨p(�) | ¨­â¥£à « ¯® P (�), â® P (� 2 A) = p(�A(�)),£¤¥ �A(�) | å.ä. A 2 A,   p(�A(�)) | ¢®§¬®¦-­®áâì ¢ª«îç¥­¨ï � ¢ ­¥ç¥âª®¥ ¬­®¦¥áâ¢® A á å.ä.�A(�) 2 L(X) [2].�á«¨ A á®¤¥à¦¨â ¢á¥ ®¤­®â®ç¥ç­ë¥ ¯®¤¬­®¦¥áâ¢ X , â® ¢®§¬®¦­®áâì P � ¬®¦¥â ¡ëâì § ¤ ­  à á¯à¥¤¥-«¥­¨¥¬ '�(�), P �(A) = supx2A'�(x); A 2 A, p(�A(�)) == supx2Xmin(�A(x); '�(x)),   §­ ç¥­¨¥ '�(x) = P (� 22 fxg) ¥áâì ¢®§¬®¦­®áâì à ¢¥­áâ¢  � = x 2 X . �á«¨B á®¤¥à¦¨â ¢á¥ ®¤­®â®ç¥ç­ë¥ ¯®¤¬­®¦¥áâ¢  Y , â®¢®§¬®¦­®áâì P � â ª¦¥ ¡ã¤¥â § ¤ ­  à á¯à¥¤¥«¥­¨¥¬'�(�), ¯à¨ç¥¬'�(y) = supx2��1(fyg)'�(x); y 2 Y; (6)¨¡® P �(B) = supx2��1(B)'�(x) = supy2B supx2��1(fyg)'�(x),  §­ ç¥­¨¥ '�(y) = P (� 2 ��1(fyg)) = P (� 2 fyg) |¢®§¬®¦­®áâì à ¢¥­áâ¢  � = y 2 Y .�¥ç¥âª¨© í«¥¬¥­â � = �(�) | äã­ªæ¨ï �, ­® ¥£®¬®¦­® à áá¬ âà¨¢ âì ¨ ª ª (ª ­®­¨ç¥áª¨©) ­¥ç¥âª¨©í«¥¬¥­â ­  (Y; B; P �), ­¥ ®¡à é ïáì ª ¢®§¬®¦­®áâ-­®¬ã ¯à®áâà ­áâ¢ã (X; A; P �). �®íâ®¬ã ¤ «¥¥, ¥á«¨­¥ ®£®¢®à¥­® ¯à®áâà ­áâ¢® §­ ç¥­¨©, áç¨â ¥âáï, çâ®­¥ç¥âª¨© í«¥¬¥­â �, ®¯à¥¤¥«¥­­ë© ­  (X; A; P ), ¯à¨-­¨¬ ¥â §­ ç¥­¨ï ¢ (X;A).�ãáâì, ­ ¯à¨¬¥à, �1; �2 | ­¥ç¥âª¨¥ í«¥¬¥­âë ­ (X;A; P ), '(x1; x2), x1, x2 2 X , | à á¯à¥¤¥«¥-­¨¥ ­¥ç¥âª®£® í«¥¬¥­â  (¢¥ªâ®à ) � = (�1; �2) :X �X ! Y = X �X , â.¥. '(x1; x2) | ¢®§¬®¦­®áâìà ¢¥­áâ¢ �1 = x1; �2 = x2. �á«¨ ­  Y ®¯à¥¤¥«¥­  ¡¨-­ à­ ï ®¯¥à æ¨ï, ­ ¯à¨¬¥à á«®¦¥­¨¥ ú+û : Y ! X ,â® � = �1 + �2 (áã¬¬  �1 ¨ �2) | ­¥ç¥âª¨© í«¥-¬¥­â ­  (X;A; P �), ¨ á®£« á­® ä®à¬ã«¥ (6) '�(z) == supf'(x1; x2)jx1; x2 2 X; x1 + x2 = zg; z 2 X , |¥£® à á¯à¥¤¥«¥­¨¥.�   ¬ ¥ ç   ­ ¨ ¥ 1. w RABOTE [4] POKAZANO, ^TO L@-BAQ WOZMOVNOSTX P (�) : A ! [0; 1] MOVET BYTX PRO-DOLVENA S �-ALGEBRY A NA ALGEBRU P(X) WSEH POD-MNOVESTW X , I POLU^ENO MAKSIMALXNOE EE PRODOL-VENIE***) �P (�) : P(X)! [0; 1].pRODOLVENIE �P (�) |*) A;B | �- «£¥¡àë ¯®¤¬­®¦¥áâ¢ X ¨ Y á®®â¢¥âáâ¢¥­­®.**) �â® ®§­ ç ¥â, çâ® B 2 B ) A = ��1(B) 2 A.***) �P (A) = P (A); A 2 A, ¨ ¤«ï «î¡®£® ¯à®¤®«¦¥­¨ï P̂ (�) P̂ (A) 6 �P (A), A 2 P(X) [4].



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1998. ü2 5WOZMOVNOSTX, OPREDELENNAQ NA WSEH, W TOM ^ISLEODNOTO^E^NYH, PODMNOVESTWAH X I, SLEDOWATELXNO,ZADANNAQ RASPREDELENIEM '(x) = �P (fxg); x 2 X .pO\TOMU DALEE, GOWORQ O NE^ETKOM \LEMENTE �,BUDEM S^ITATX (ESLI NE OGOWORENO PROTIWNOE), ^TONE^ETKIJ \LEMENT � OPREDELEN NA WOZMOVNOSTNOMPROSTRANSTWE (X;P(X); P ) I ZADAN RASPREDELENIEM'�(�), SOWPADA@]IM S RASPREDELENIEM '(�) WOZMOV-NOSTI P (�).pRI \TOM DLQ L@BOGO A 2 P(X)P �(A) == P (� 2 A) = P (A) = supx2A'�(x), N(A) = N(� 22 A) = infx2XnA:'�(x), I DLQ L@BOJ FUNKCII f(�) :X ! [0; 1] p(f(�)) = p'�(f(�)) = supx2Xmin(f(x); '�(x)),n(f(�)) = n:'�(f(�)) = infx2Xmax(f(x);:'�(x)) [2].2. �¥§ ¢¨á¨¬®áâì ­¥ç¥âª¨å í«¥¬¥­â®¢. �á«®¢­®¥à á¯à¥¤¥«¥­¨¥� ¯ à ¥ ¤ ¥ « ¥ ­ ¨ ¥ 2. nE^ETKIE \LEMENTY � I �,OPREDELENNYE NA WOZMOVNOSTNOM PROSTRANSTWE(Z; C; P ) I PRINIMA@]IE ZNA^ENIQ W IZMERIMYHPROSTRANSTWAH (X; A) I (Y; B) SOOTWETSTWENNO, NA-ZOWEM NEZAWISIMYMI, ESLI DLQ L@BYH A 2 A; B 2 BSOBYTIQ � 2 A, � 2 B P -NEZAWISIMY, T.E. ESLIP (� 2 A; � 2 B) = min(P (� 2 A); P (� 2 B)).�¤¥áì ¨ ¤ «¥¥ ¯à¥¤¯®« £ ¥âáï, çâ® ­  (Z; C; P )®¯à¥¤¥«¥­ (ª ­®­¨ç¥áª¨©) ­¥ç¥âª¨© í«¥¬¥­â �;P (Q) � P �(� 2 Q); Q 2 C; � : Z ! X; � : Z ! Y |äã­ªæ¨¨ � 2 Z : � = �(�); � = �(�), ¨ ¯® ®¯à¥¤¥«¥-­¨îP (� 2 A) 4= P (� 2 ��1(A));P (� 2 B) 4= P (� 2 ��1(B));P (� 2 A; � 2 B) 4= P�� 2 (��1(A) \ ��1(B))�:�   ¬ ¥ ç   ­ ¨ ¥ 2. |TO OPREDELENIE \KWIWALENTNOOPREDELENI@ NEZAWISIMOSTI � I � KAK N -NEZAWISI-MOSTI SOBYTIJ � 2 A I � 2 B PRI L@BYH A 2 AI B 2 B, OZNA^A@]EJ, ^TO N((� 2 A) [ (� 2 B)) == max(N(� 2 A); N(� 2 B)), A 2 A, B 2 B [5].zDESX N(� 2 A) 4= N(� 2 ��1(A)); N(� 2 B) 4=4= N(� 2 ��1(B)); N((� 2 A) [ (� 2 B)) 4= N(� 22 (��1(A)[ ��1(B)).�ª¢¨¢ «¥­â­®áâì «¥£ª® ãá¬®âà¥âì ¨§ á®®â­®è¥­¨©¤¢®©áâ¢¥­­®áâ¨: N((� 2 A)[(� 2 B)) = :P ((� 2 X nnA) \ (� 2 Y n B)) = :min(P (� 2 X n A); P (� 2

2 Y n B)) = max(:P (� 2 X n A);:P (� 2 Y n B)) == max(N(� 2 A); N(� 2 B)):� ¥ ¬ ¬   1 . �ãáâì '�;�(x; y), x 2 X , y 2Y , | à á¯à¥¤¥«¥­¨¥ ­¥ç¥âª®£® ¢¥ªâ®à  (�; �). �¥ç¥â-ª¨¥ í«¥¬¥­âë � ¨ � ­¥§ ¢¨á¨¬ë, ¥á«¨ ¨ â®«ìª® ¥á-«¨ '�;�(x; y) = min('�(x); '�(y)) 4= '�(x) � '�(y),x 2 X , y 2 Y , £¤¥ '�(x) = supy2Y '�;�(x; y), x 2 X ,'�(y) = supx2X '�;�(x; y), y 2 Y | ¬ à£¨­ «ì­ë¥ à á-¯à¥¤¥«¥­¨ï � ¨ � á®®â¢¥âáâ¢¥­­®*) .� ® ª   §   â ¥ « ì á â ¢ ® . �¥©áâ¢¨â¥«ì­®,¥á«¨ à á¯à¥¤¥«¥­¨¥ '�;�(x; y) = min('�(x); '�(y)),x 2 X , y 2 Y , â®, ®ç¥¢¨¤­®, ­¥ç¥âª¨¥ í«¥¬¥­âë � ¨ �­¥§ ¢¨á¨¬ë**) . � ®¡®à®â, ¥á«¨ � ¨ � ­¥§ ¢¨á¨¬ë, â®¤«ï «î¡ëå á®¡ëâ¨© A 2 A, B 2 Bsupf'�;�(x; y)jx 2 A; y 2 Bg == min(supf'�;�(x; y)jx 2 A; y 2 Y g;supf'�;�(x; y)jx 2 X; y 2 Bg) == supfmin('�(x); '�(y))jx 2 A; y 2 Bg: (7)�ë¡¨à ï ¢ (7) ¢ ª ç¥áâ¢¥ A 2 A; B 2 B ®¤­®-â®ç¥ç­ë¥ ¬­®¦¥áâ¢  fxg 2 A, fyg 2 B, ¯®«ãç¨¬à ¢¥­áâ¢®***) '�;�(x; y) = min('�(x), '�(y)), x 2 X ,y 2 Y .� « ¥ ¤ á â ¢ ¨ ¥ 1. nE^ETKIE \LEMENTY � I � NEZA-WISIMY, ESLI I TOLXKO ESLI :'�;�(x; y) == max(:'�(x);:'�(y)); x 2 X; y 2 Y .�ãáâì (Z ; C; P ) | ¢®§¬®¦­®áâ­®¥ ¯à®áâà ­áâ¢®,C0; C00 | �-¯®¤ «£¥¡àë �- «£¥¡àë C ¯®¤¬­®¦¥áâ¢ Z.� ¯ à ¥ ¤ ¥ « ¥ ­ ¨ ¥ 3. nAZOWEM �-ALGEBRY C0 I C00NEZAWISIMYMI, ESLI P (A0\A00) = min(P (A0); P (A00))DLQ L@BYH A0 2 C0, A00 2 C00.�ãáâì C�, C� | ¬¨­¨¬ «ì­ë¥ �- «£¥¡àë, ®â-­®á¨â¥«ì­® ª®â®àëå ¨§¬¥à¨¬ë ­¥ç¥âª¨¥ í«¥¬¥­âë� : (Z; C) ! (X; A) ¨ � : (Z; C) ! (Y; B) á®®â¢¥â-áâ¢¥­­®, C� = ��1(A), C� = ��1(B). �®£« á­® ®¯à¥-¤¥«¥­¨ï¬ 2, 3 ­¥ç¥âª¨¥ í«¥¬¥­âë � ¨ � ­¥§ ¢¨á¨¬ë,¥á«¨ ¨ â®«ìª® ¥á«¨ ­¥§ ¢¨á¨¬ë C� ¨ C�.�âáî¤  á«¥¤ã¥â, ¢ ç áâ­®áâ¨, çâ® ­¥ç¥âª¨¥ í«¥¬¥­-âë h(�) ¨ g(�) ­¥§ ¢¨á¨¬ë, ¥á«¨ ­¥§ ¢¨á¨¬ë � ¨ �.�â®, ¢¯à®ç¥¬, ¢¨¤­® ¨ ­¥¯®áà¥¤áâ¢¥­­®: P (h(�) 22 A; g(�) 2 B) = P (� 2 h�1(A); � 2 g�1(B)) == min(P (� 2 h�1(A)); P (� 2 g�1(B))) == min(P (h(�) 2 A); P (g(�) 2 B):� ¯ à ¥ ¤ ¥ « ¥ ­ ¨ ¥ 4. wARIANTOM USLOWNOGO RAS-PREDELENIQ NE^ETKOGO \LEMENTA � 2 Y PRI USLOWII*) �®®à¤¨­ âë � = �(�; �); � = �(�; �) | äã­ªæ¨¨ ­¥ç¥âª®£® ¢¥ªâ®à  (�; �), ¬ à£¨­ «ì­ë¥ à á¯à¥¤¥«¥­¨ï ¯®«ãç¥­ë á®£« á­®ä®à¬ã«¥ (6).**) � ª¨¥ ­¥ç¥âª¨¥ í«¥¬¥­âë ®¡ëç­® ­ §ë¢ îâáï ­¥¢§ ¨¬®¤¥©áâ¢ãîé¨¬¨ [7].***) � ¤ ­­®¬ á«ãç ¥ A, B á®¤¥à¦ â ®¤­®â®ç¥ç­ë¥ ¬­®¦¥áâ¢ , ¯®áª®«ìªã ­¥ç¥âª¨© ¢¥ªâ®à (�; �) § ¤ ­ à á¯à¥¤¥«¥­¨¥¬ '�;�(�; �).



6 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1998. ü 2� = x 2 X (USLOWNOGO OTNOSITELXNO � RASPREDELE-NIQ �) NAZOWEM L@BOE RE[ENIE '�j�(yjx) URAWNENIQmin('�j�(yjx); '�(x)) = '�;�(x; y); x 2 X; y 2 Y;(8)GDE '�(x) = supy2Y '�;�(x; y); x 2 X , | MARGINALXNOERASPREDELENIE � 2 X , '�(x) � '�;�(x; y), x 2 X ,y 2 Y .�®á«¥¤­¥¥ ­¥à ¢¥­áâ¢® £ à ­â¨àã¥â à §à¥è¨¬®áâìãà ¢­¥­¨ï (8) ¯à¨ «î¡ëå x 2 X , y 2 Y ,   ¨¬¥­-­®: '�j�(yjx) = '�;�(x; y), ¥á«¨ '�(x) > '�;�(x; y),'�j�(yjx) � '�;�(x; y), ¥á«¨ '�(x) = '�;�(x; y).�à¨ íâ®¬ à ¢¥­áâ¢® '�(y) = supx2X '�;�(x; y) == supx2X min('�j�(yjx); '�(x)); y 2 Y , á¢ï§ë¢ ¥â¬ à£¨­ «ì­®¥ à á¯à¥¤¥«¥­¨¥ � 2 Y á ¬ à£¨­ «ì­ë¬à á¯à¥¤¥«¥­¨¥¬ � 2 X ¯®áà¥¤áâ¢®¬ ãá«®¢­®£® à á-¯à¥¤¥«¥­¨ï '�j�(�j�).�®áª®«ìªã '�;�(x; y) � min('�(x); '�(y)), x 2 X ,y 2 Y , â® ¯à¨ ãá«®¢¨¨ '�(x) = '�;�(x; y) ¢ ª ç¥áâ¢¥à¥è¥­¨ï ãà ¢­¥­¨ï (8) ¬®¦­® ¢ë¡à âì '�j�(yjx) == '�(y) � '�;�(x; y). � ª®© ¢ë¡®à ®¯à¥¤¥«¨â ¢ à¨- ­â ãá«®¢­®£® à á¯à¥¤¥«¥­¨ï'�j�(yjx) = � '�;�(x; y); ¥á«¨ '�(x) > '�;�(x; y);'�(y); ¥á«¨ '�(x) = '�;�(x; y);x 2 X; y 2 Y ;®¡¥á¯¥ç¨¢ îé¨© à ¢¥­áâ¢® '�j�(yjx) = '�(y), x 2 X ,y 2 Y ¢ á«ãç ¥ ­¥§ ¢¨á¨¬®áâ¨ � ¨ � (á¬. «¥¬¬ã 1).�¥âàã¤­® ã¡¥¤¨âìáï ¢ â®¬, çâ® � ¨ � ­¥§ ¢¨á¨-¬ë, ¥á«¨ ¨ â®«ìª® ¥á«¨ áãé¥áâ¢ã¥â ¢ à¨ ­â ãá«®¢-­®£® à á¯à¥¤¥«¥­¨ï, ¤«ï ª®â®à®£® '�j�(yjx) = '�(y),x 2 X , y 2 Y (á¬. «¥¬¬ã 1 ¨§ [5]).�ãáâì p'(f(�; �)) | ¨­â¥£à « f(�; �) 2 L(X � Y )¯® ¢®§¬®¦­®áâ¨, § ¤ ­­®© à á¯à¥¤¥«¥­¨¥¬ '�;�(�; �) :p'�;�(f(�; �)) = supx; y min(f(x; y); '�;�(x; y)) (á¬. ä®à¬ã-«ã (12) ¨§ [1]). �®£¤  p'�;� (f(�; �)) = supx;y min(f(x; y);min('�j�(yjx); '�(x))) = supx2X[min('�(x);supy2Y min(f(x; y); '�j�(yjx))].�­ ç¥ £®¢®àï, ¨­â¥£à « p'�;�(f(�; �)) ¯® á®¢¬¥áâ-­®¬ã à á¯à¥¤¥«¥­¨î �; � ¬®¦­® ¢ëç¨á«¨âì, ¯®áç¨-â ¢ ¤«ï ª ¦¤®£® x 2 X ¨­â¥£à « supy min(f(x; y),'�j�(yjx)) ¯® ãá«®¢­®¬ã à á¯à¥¤¥«¥­¨î '�j�(�j�),  § â¥¬ ¯à®¨­â¥£à¨à®¢ ¢ à¥§ã«ìâ â ¯® à á¯à¥¤¥«¥­¨î(ãá«®¢¨ï) �. �á«¨ ­¥ç¥âª¨¥ í«¥¬¥­âë � ¨ � ­¥§ ¢¨á¨-¬ë, â® '�;�(x; y) = min('�(x); '�(y)); x2X; y2Y ,

¨*) p'�;�(f(�; �)) = p'�(f(�)), £¤¥ f(x) = p'�(f(x; �));x 2 X .�ª § ­­®¥ ¢ëè¥ ¬®¦­® ¯¥à¥ä®à¬ã«¨à®¢ âì ¢ â¥à-¬¨­ å à á¯à¥¤¥«¥­¨ï ­¥®¡å®¤¨¬®áâ¥©, ®¯à¥¤¥«¨¢ ¢ -à¨ ­â ãá«®¢­®£® à á¯à¥¤¥«¥­¨ï ­¥®¡å®¤¨¬®áâ¥© ­¥-ç¥âª®£® í«¥¬¥­â  � 2 Y ¯à¨ ãá«®¢¨¨ � = x 2 X ª ª«î¡®¥ à¥è¥­¨¥ :'�j�(yjx) ãà ¢­¥­¨ïmax(:'�j�(yjx);:'�(x)) = :'�;�(y; x); x 2 X; y 2 Y;(8�)­ ¯à¨¬¥à ª ª:'�j�(yjx) =�:'�;�(x; y); ¥á«¨ :'�(x) < :'�;�(x; y);:'�(y); ¥á«¨ :'�(x) = :'�;�(x; y);x 2 X; y 2 Y :�à¨ íâ®¬ n:'�;� (f(�; �)) = infx2X;y2Y max(f(x; y);max(:'�j�(yjx);:'�(x))) = infx2Xmax(:'xi(x);infy2Y max(f(x; y);:'�j�(yjx))).�ëà ¦¥­¨ïsupy2Y min(f(x; y); '�j�(yjx));infy2Y max(f(x; y);:'�j�(yjx)); x 2 X; (9)®¯à¥¤¥«ïîâ ¢ à¨ ­âë ãá«®¢­ëå (¯à¨ ãá«®¢¨¨ � = x)¨­â¥£à «®¢ f(�; �) ¯® ãá«®¢­®© ¢®§¬®¦­®áâ¨ P �j� ¨¯® ãá«®¢­®© ­¥®¡å®¤¨¬®áâ¨ N�j�, § ¤ ­­ë¬ ãá«®¢-­ë¬¨ à á¯à¥¤¥«¥­¨ï¬¨ '�j�(�jx) ¨ :'�j�(�jx); x 2 X ,á®®â¢¥âáâ¢¥­­®. �®­ïâ¨¥ ãá«®¢­®£® ®â­®á¨â¥«ì­® ­¥-ç¥âª®£® í«¥¬¥­â  ¨­â¥£à «  ¯®¤à®¡­¥¥ à áá¬®âà¥­®­¨¦¥.� ¢¥àè¨¬ íâ®â à §¤¥« ä®à¬ «ì­ë¬ ¯à¨¬¥à®¬¯®á«¥¤®¢ â¥«ì­®áâ¨ ­¥§ ¢¨á¨¬ëå ­¥ç¥âª¨å í«¥¬¥­-â®¢**) , �1; : : : ; �n, ª ¦¤ë© ¨§ ª®â®àëå ï¢«ï¥âáï ª®-¯¨¥© ­¥ç¥âª®£® í«¥¬¥­â  �. �®á«¥¤®¢ â¥«ì­®áâìî ­¥-§ ¢¨á¨¬ëå ­¥ç¥âª¨å í«¥¬¥­â®¢ ­ §®¢¥¬ ¢®§¬®¦­®áâ-­®¥ ¯à®áâà ­áâ¢® (Xn, An, Pn), ¢ ª®â®à®¬ X |¬­®¦¥áâ¢® §­ ç¥­¨© ­¥ç¥âª®£® í«¥¬¥­â  �, Xn |¬­®¦¥áâ¢® §­ ç¥­¨© ­¥ç¥âª®£® í«¥¬¥­â  (�1; : : : ; �n),¨ ¤«ï «î¡ëå á®¡ëâ¨© Ai 2 A, i = 1; 2; : : : ; n,Pn(�1 2 A1; � � � , �n 2 An) = min1�i�n P (�i 2 Ai),çâ® ®§­ ç ¥â ­¥§ ¢¨á¨¬®áâì ­¥ç¥âª¨å í«¥¬¥­â®¢�1; : : : ; �n.�ãáâì X = R1 | ¤¥©áâ¢¨â¥«ì­ ï ¯àï¬ ï. � á-á¬®âà¨¬ ­¥ç¥âª¨¥ ¯¥à¥¬¥­­ë¥ � = n+j=1 �i 4= max1�i�n �i,� = n�j=1 �i 4= min1�i�n �i. �á«¨ '�(x), x 2 X , |à á¯à¥¤¥«¥­¨¥ ­¥ç¥âª®© ¯¥à¥¬¥­­®© �, â® '�(y) == supfmin('�(x1); : : : , '�(xn))j x1 2 X; � � � , xn 2 X ,*) �­ «®£ â¥®à¥¬ë �ã¡¨­¨.**) �­ «®£ ¯®á«¥¤®¢ â¥«ì­®áâ¨ ­¥§ ¢¨á¨¬ëå ¨á¯ëâ ­¨© ¢ â¥®à¨¨ ¢¥à®ïâ­®áâ¥©.



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1998. ü2 7max(x1; � � � ; xn) = yg = max1�k�n [min( supx1�y '�(x1); : : : ,supxk�1�y '�(xk�1), '�(y), supxk+1�y '�(xk+1); : : : ,supxn�y '�(xn))] = '�(y), y 2 X . �­ «®£¨ç­® ¯®«ãç¨¬,çâ® '�(z) = '�(z); z 2 X , â.¥. � ¨ � à á¯à¥¤¥«¥­ëâ®ç­® â ª ¦¥, ª ª �.� íâ®¬ ­¥â ­¨ç¥£® ã¤¨¢¨â¥«ì­®£® ¤«ï â¥®à¨¨, ¢á¥¢ë¢®¤ë ª®â®à®© ¤®«¦­ë ¡ëâì ¨­¢ à¨ ­â­ë ®â­®á¨-â¥«ì­® ¬®­®â®­­® ¢®§à áâ îé¥£® ®¡à â¨¬®£® ¯à¥-®¡à §®¢ ­¨ï èª «ë §­ ç¥­¨© ¢®§¬®¦­®áâ¨, ¯®áª®«ì-ªã ¢ ¤ ­­®¬ á«ãç ¥ ¥á«¨ ¤«ï � ¢ë¯®«­ïîâáï á®®â­®-è¥­¨ï P (� = x) > P (� = y) ¨«¨ P (� = x) = P (� == y), â® â®ç­® â ª¨¥ ¦¥ á®®â­®è¥­¨ï ¡ã¤ãâ ¢ë¯®«-­ïâìáï ¤«ï � = max1�i�n �i ¨ ¤«ï � = min1�i�n �i ¯à¨ «î¡®¬n = 1; 2; : : : �.3. �á«®¢­ë© ®â­®á¨â¥«ì­® ­¥ç¥âª®£® í«¥¬¥­â ¨­â¥£à «�ãáâì C = C� | ¬¨­¨¬ «ì­ ï �-¯®¤ «£¥¡à �- «£¥¡àë A, ®â­®á¨â¥«ì­® ª®â®à®© ¨§¬¥à¨¬ ­¥-ç¥âª¨© í«¥¬¥­â � : (X;A) ! (X;B) (�(�) : X !! Y | A;B-¨§¬¥à¨¬ ï äã­ªæ¨ï, C� | ¬¨­¨¬ «ì­ ï�- «£¥¡à , á®¤¥à¦ é ï ¢á¥ C = ��1(B); B 2 B).� ¯ à ¥ ¤ ¥ « ¥ ­ ¨ ¥ 5. pUSTX f(�) : X ! [0; 1] |A-IZMERIMAQ FUNKCIQ. uSLOWNYJ OTNOSITELXNO�-PODALGEBRY C� INTEGRAL*) f(�) NAZOWEM USLOWNYMOTNOSITELXNO NE^ETKOGO \LEMENTA � INTEGRALOM f(�)I OBOZNA^IM p(f(�)j�)(x); x 2 X .�áïª ï C�-¨§¬¥à¨¬ ï äã­ªæ¨ï g(�), ®¯à¥¤¥«¥­-­ ï ­  (X;A) á® §­ ç¥­¨ï¬¨ ¢ (Z; C), ï¢«ï¥âáï,ª ª ¨§¢¥áâ­®, äã­ªæ¨¥© �, â.¥. ¬®¦¥â ¡ëâì § ¤ -­  à ¢¥­áâ¢®¬ g(x) = F (�(x)); x 2 X , ¢ ª®â®-à®¬ F (�) : (Y;B) ! (Z; C).� ª ª ª ¯® ®¯à¥¤¥«¥­¨îp(f(�)j�)(�): (X;A) ! ([0; 1]D), £¤¥ D | ¡®à¥«¥¢-áª ï �- «£¥¡à  ¯®¤¬­®¦¥áâ¢ [0; 1], ¥áâì C�-¨§¬¥à¨¬ ïäã­ªæ¨ï, â® p(f(�)j�)(x) = F (�(x)); x 2 X , £¤¥F (�) : (Y;B)! ([0; 1];D), ¨ áç¨â ï, çâ® ¢ à ¢¥­áâ¢¥ (5)à ¡®âë [5] C = fx 2 X; �(x) = yg = C(y), ­ ©¤¥¬p((f � �C)(�)) = p((F (y) � �C)(�)) = F (y) � P (C) ==min(F (y); '�(y)); y 2 Y; (10)£¤¥ '�(y) = P (fx 2 X; �(x) = yg). �â® á®®â­®è¥-­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¤«ï ®¯à¥¤¥«¥­¨ï ãá«®¢­®£®®â­®á¨â¥«ì­® � ¨­â¥£à «  F (�); � 2 Y .�ãáâì [1, 5]p(f(�)) = p'(f(�)) = supx2Xmin(f(x); '(x)); (11)â®£¤  ¤«ï y 2 �(X) = Y ¨ C = fx 2 X; �(x) = ygp'((f � �C)(�)) = supx2Xmin(f(x); �C(x); '(x)) == supx2X;�(x)=ymin(f(x); '(x)) 4=  (y); (12)

'�(y) = supx2X;�(x)=y'(x);¨, á«¥¤®¢ â¥«ì­®, ãp ¢­¥­¨¥ (10), ®¯p¥¤¥«ïîé¥¥ ãá«®¢-­ë© ®â­®á¨â¥«ì­® � ¨­â¥£p « p(f(�)j�)(�) = F (�(�)),¬®¦­® § ¯¨á âì ¢ ¢¨¤¥min(F (y); '�(y)) =  (y); y 2 Y; (13)®âªã¤  ­ å®¤¨¬ á«¥¤ãîé¥¥ ¯p¥¤áâ ¢«¥­¨¥ ¤«ï ¢áïª®-£® ¢ p¨ ­â  F (�(�)) ãá«®¢­®£® ®â­®á¨â¥«ì­® � ¨­-â¥£p «  f(�):F (y)( =  (y); ¥á«¨ '�(y) >  (y);>  (y); ¥á«¨ '�(y) =  (y); y 2 �(Y ):� ¬¥â¨¬, çâ® á®£« á­® à ¢¥­áâ¢ ¬ (11), (12) ¨ (13)p'(f(�)) = supy2Y supx2X;�(x)=ymin(f(x); '(x)) == supy2Y min(F (y); '�(y)) = p'�(F (�)); (14)¯à¨ç¥¬ ¤«ï ¯à ¢®© ç áâ¨ (14) ¨¬¥îâ ¬¥áâ® à ¢¥­áâ¢ p'�(F (�)) = supy2Y supx2X;�(x)=ymin(F (y); '(x)) == supx2Xmin(F (�(x)); '(x)) = p'(F (�(�)));ª®â®àë¥ ¢¬¥áâ¥ á (14) ¤ îâ p'(f(�)) == p'(F (�(�))) = p'�(F (�)), çâ® ï¢«ï¥âáï ç áâ­ë¬ á«ã-ç ¥¬ ®¡é¥£® á®®â­®è¥­¨ï p(f(�)) = p(p(f(�)j�))(�),á«¥¤ãîé¥£® ¨§ ä®à¬ã«ë (5) à ¡®âë [5] ¯à¨ C = X .�­ «®£®¬ F (y) ¢ â¥®à¨¨ ¢¥à®ïâ­®áâ¥© ï¢«ï¥âáïãá«®¢­®¥ ¬ â¥¬ â¨ç¥áª®¥ ®¦¨¤ ­¨¥ f(�) ¯à¨ � = y.� à ¨ ¬ ¥ à ë .1. �ãáâì ¢ (11) p'(�) | ¨­â¥£à « ¯® à á¯à¥¤¥«¥-­¨î '�;�(�; �) ­¥ç¥âª®£® ¢¥ªâ®à  (�; �), x = (y; z),X = Y � Z, C = fyg � Z. �ë¡¥à¥¬ ¢ ª ç¥áâ¢¥ f(�)å à ªâ¥à¨áâ¨ç¥áªãî äã­ªæ¨î ¬­®¦¥áâ¢  Y �fzg, § -¢¨áïéãî ®â z 2 Z ª ª ®â ¯ à ¬¥âà . �®£¤  ¢ (12)p'((�Y�fzg � �fyg�Z )(�)) = sup~y2Y;~z2Zmin(�Y�fzg(~y; ~z);�fyg�Z (~y; ~z); '�;�(~y; ~z)) = '�;�(y; z);'�(y) = sup~z2Z('�;�(y; ~z)); y 2 Y; z 2 Z;  ãà ¢­¥­¨¥ (13) min(F (y; z); '�(y)) = '�;�(y; z)®¯à¥¤¥«¨â ãá«®¢­®¥ à á¯à¥¤¥«¥­¨¥ '�j�(zjy) == F (y; z); y 2 Y; z 2 Z.2. �ãáâì �(x; y) = x, p'�;� (f(�; �)) = supx;y min(f(x; y);'�;�(x; y)). �«ï ®¯à¥¤¥«¥­¨ï ãá«®¢­®£® ®â­®á¨â¥«ì-­® ­¥ç¥âª®£® í«¥¬¥­â  �(�; �) = � ¨­â¥£à « p(f(�; �)j�)(x); x 2 X , á®£« á­® à ¢¥­áâ¢ ¬ (12)­ ©¤¥¬*) �¯à¥¤¥«¥­¨¥ ãá«®¢­®£® ®â­®á¨â¥«ì­® �-¯®¤ «£¥¡àë ¨­â¥£à «  ¤ ­® ¢ à ¡®â¥ [5].



8 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1998. ü 2 (x) = supy2Y min(f(x; y); '�;�(x; y));'�(x) = supy2Y '�;�(x; y) = '�(x); x 2 X:�à ¢­¥­¨¥ (13) ¤«ï ®¯à¥¤¥«¥­¨ï p(f(�; �)j�)(�) :min(p(f(�; �)j�)(x); '�(x)) = supy2Y min(f(x; y); '�;�(x;y)) = min('�(x); supy2Y min(f(x; y); '�j�(yjx))), á¢¨-¤¥â¥«ìáâ¢ã¥â, çâ® p(f(�; �)j�)(x) = supy2Y min(f(x; y);'�j�(x; y)); x 2 X , | ¢ à¨ ­â ãá«®¢­®£® ®â­®á¨â¥«ì-­® � = � ¨­â¥£à «  f(�; �) (9), ­ ©¤¥­­ë© ¢ ¯à¥¤ë¤ã-é¥¬ ¯ã­ªâ¥.
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