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t. The formalization of guaranteed division by result and riskin the 
ooperative game when some un
ertainty was realised and with-out the in
idental payments, moreover there are supposed only s
ope of
hanges are known about the un
ertainty, but any stati
 
hara
teristi
sare unde�ned.1. Ǒ®áâ ­®¢ª  § ¤ ç¨� áá¬ âà¨¬ ª®®¯¥à â¨¢­ãî ¨£àã ¤¢ãå «¨æ ¡¥§ ¯®¡®ç­ëå ¯« â¥-�¥© ¨ ¯à¨ ­¥®¯à¥¤¥«ñ­­®áâ¨
〈{1, 2}, {Xi}i=1,2, Y, {fi(x, y)}i=1,2〉 . (1.1)� ¨£à¥ (1.1) ãç áâ¢ãîâ ¤¢  ¨£à®ª : ¯¥à¢ë© ¨ ¢â®à®©; ª �¤ë©¨§ ­¨å ¢ë¡¨à ¥â á¢®î áâà â¥£¨î xi ∈ Xi ⊆ Rni (i = 1, 2) , ¢à¥§ã«ìâ â¥ ®¡à §ã¥âáï á¨âã æ¨ï

x = (x1, x2) ∈ X = X1 × X2 ⊆ Rn (n = n1 + n2);­¥§ ¢¨á¨¬® ®â ¨å ¢ë¡®à  ¢ ¨£à¥ à¥ «¨§ã¥âáï ­¥®¯à¥¤¥«ñ­­®áâì
y ∈ Y ⊆ Rm ; ­  ®¡à §®¢ ¢è¨åáï â ª¨¬ ®¡à §®¬ ¯ à å(x, y) ∈ X × Y ®¯à¥¤¥«¥­  äã­ªæ¨ï ¢ë¨£àëè  i -£® ¨£à®ª 1� ¡®â  ¯®¤¤¥à� ­  £à ­â®¬ ����51



fi(x, y) (i = 1, 2) , §­ ç¥­¨¥ ª®â®à®© ­  ª®­ªà¥â­®© ¯ à¥ (x, y)­ §ë¢ ¥âáï ¢ë¨£àëè¥¬ i -£® ¨£à®ª  ¢ á¨âã æ¨¨ x ∈ X ¨ ¯à¨­¥®¯à¥¤¥«ñ­­®áâ¨ y ∈ Y .�¢¥¤ñ¬ (á®£« á­® âà¥¡®¢ ­¨ï¬ íª®­®¬¨áâ®¢) äã­ªæ¨¨ à¨á-ª . �ç¨âë¢ ï óª®®¯¥à â¨¢­ë© å à ªâ¥à� ¨£àë (1.1), à áá¬®-âà¨¬ ¤¢ãåªà¨â¥à¨ «ì­ãî § ¤ çã (¤«ï ª �¤®© ­¥®¯à¥¤¥«ñ­­®áâ¨
y ∈ Y ):

〈X, {fi(x, y)}i=1,2〉 , (1.2)ª®â®àãî ¯®«ãç¨¬ ¨§ (1.1), ä¨ªá¨àãï y ∈ Y .�¨âã æ¨ï x∗(y) ∈ X ∀y ∈ Y ­ §ë¢ ¥âáï ¬ ªá¨¬ «ì­®© ¯®�«¥©â¥àã (á« ¡® íää¥ªâ¨¢­®©) ¢ § ¤ ç¥ (1.2), ¥á«¨ ¯à¨ «î¡ëå
x ∈ X ¨ ¤«ï ª �¤®£® y ∈ Y ­¥á®¢¬¥áâ­  á¨áâ¥¬  ­¥à ¢¥­áâ¢

fi(x, y) > fi(x∗(y), y) (i = 1, 2). (1.3)� â ¢ ¥ à � ¤ ¥ ­ ¨ ¥ 1.1. �á«¨ ¢ ¨£à¥ (1.1)1) ¬­®�¥áâ¢  Xi (i = 1, 2) | ¢ë¯ãª«ë¥ ª®¬¯ ªâë,   Y ¥áâìª®¬¯ ªâ;2) äã­ªæ¨¨ ¢ë¨£àëè  fi(x, y) (i = 1, 2) áâà®£® ¢®£­ãâë ¯®
x ∈ X ¯à¨ ª �¤®¬ y ∈ Y ¨ ­¥¯à¥àë¢­ë ­  X × Y ,â® ¬­®£®§­ ç­®¥ ®â®¡à �¥­¨¥ XS [y℄ : Y → X , ®¯à¥¤¥«ï¥¬®¥ ­¥-á®¢¬¥áâ­®áâìî á¨áâ¥¬ë ­¥à ¢¥­áâ¢ (1.3), ¨¬¥¥â ­¥¯à¥àë¢­ë©á¥«¥ªâ®à x∗(y) ∈ XS [y℄ ∀y ∈ Y.�   ¬ ¥ ç   ­ ¨ ¥ 1.1. �®�­® ãª § âì ¨ ¤àã£¨¥ ¤®áâ â®ç-­ë¥ ãá«®¢¨ï áãé¥áâ¢®¢ ­¨ï ­¥¯à¥àë¢­®£® á¥«¥ªâ®à  x∗(y) . � -«¥¥, ­¥ ®£®¢ à¨¢ ï ®á®¡®, áç¨â ¥¬, çâ® ¨á¯®«ì§ã¥¬ ï ¢¥ªâ®à-äã­ªæ¨ï x∗(y) ¨¬¥¥â ­¥¯à¥àë¢­ë¥ ª®¬¯®­¥­âë ­  Y .�ã­ªæ¨î à¨áª  �i(x, y) ¤«ï ªà¨â¥à¨ï fi(x, y) ¢¢¥¤ñ¬ (á«¥¤ãï¨¤¥¥ ¯à¨­æ¨¯  ¬¨­¨¬ ªá­®£® á®� «¥­¨ï �í¢¨¤�  [1℄) ¢ ¢¨¤¥�i(x, y) = fi(x∗(y), y)− fi(x, y) (i = 1, 2). (1.4)�ã­ªæ¨ï �i(x, y) ç¨á«¥­­® ®æ¥­¨¢ ¥â à¨áª (á®� «¥­¨¥) i -£®¨£à®ª  ® â®¬, çâ® ¯à¨ ­¥®¯à¥¤¥«ñ­­®áâ¨ y ∈ Y ®­ (á®£« á®¢ ­­® á52



¯ àâ­ñà®¬) ¢ë¡à « á¢®î áâà â¥£¨î ¨§ á¨âã æ¨¨ x ,   ­¥ ¨§ x∗(y) ,å®âï ¯®á«¥¤­ïï ¨ ¤®áâ ¢«ï¥â ¢¥ªâ®à­ë© ¬ ªá¨¬ã¬ ¢ § ¤ ç¥ (1.2).� â ¢ ¥ à � ¤ ¥ ­ ¨ ¥ 1.2. �á«¨ ¢ (1.1) äã­ªæ¨¨ ¢ë¨£-àëè  fi(x, y) ­¥¯à¥àë¢­ë ­  X × Y ¨ x∗(y) ­¥¯à¥àë¢­ë ­  Y ,â® äã­ªæ¨¨ à¨áª  �i(x, y) , ®¯à¥¤¥«ñ­­ë¥ ¢ (1.4), ­¥¯à¥àë¢­ë.� àï¤¥ áâ â¥© ¯® íª®­®¬¨ª¥ âà¥¡ã¥âáï, çâ®¡ë ¨£à®ª¨ ®à¨¥­-â¨à®¢ «¨áì ­  ¢®§¬®�­® ¡®«ìè¨¥ ¢ë¨£àëè¨ ¨ ®¤­®¢à¥¬¥­­® ­ ¢®§¬®�­® ¬¥­ìè¨¥ à¨áª¨. �ç¨âë¢ ï íâ®, ¨£à¥ (1.1) ¯®áâ ¢¨¬ ¢á®®â¢¥âáâ¢¨¥ ¢á¯®¬®£ â¥«ì­ãî ª®®¯¥à â¨¢­ãî ¨£àã ¯à¨ ­¥®¯à¥-¤¥«ñ­­®áâ
〈̈{1, 2}, {Xi}i=1,2, Y, {fi(x, y),−�i(x, y)}i=1,2〉 . (1.5)� (1.5) ¬­®�¥áâ¢  Xi, Y ¨ äã­ªæ¨¨ fi(x, y) â¥ �¥, çâ® ¢(1.1). �â«¨ç¨¥ «¨èì ¢ â®¬, çâ® äã­ªæ¨ï ¢ë¨£àëè  i -£® ¨£à®-ª  ¢ ¨£à¥ (1.5) áâ «  ¢¥ªâ®à­®© (fi(x, y),−�i(x, y)) , ¯à¨ç¥¬ ¢â®-à ï ª®¬¯®­¥­â  −�i(x, y) á¯¥æ¨ «ì­® ¢§ïâ  á® §­ ª®¬ ó¬¨­ãá�.� ¨£à¥ (1.5) ª �¤ë© ¨£à®ª i §  áçñâ ¢ë¡®à  á¢®¥© áâà â¥£¨¨

xi ∈ Xi áâà¥¬¨âáï ª ¢®§¬®�­® ¡®«ìè¨¬ §­ ç¥­¨ï¬ ®¤­®¢à¥¬¥­­®®¡¥¨å ª®¬¯®­¥­â fi(x, y) ¨ −�i(x, y) á¢®¥© äã­ªæ¨¨ ¢ë¨£àëè (fi(x, y),−�i(x, y)) (i = 1, 2) . Ǒà¨ íâ®¬,¢®-¯¥à¢ëå, ¨£à®ª¨ ¢ë­ã�¤¥­ë ãç¨âë¢ âì ¢®§¬®�­®áâì à¥ «¨§ -æ¨¨ «î¡®© ­¥®¯à¥¤¥«ñ­­®áâ¨ y ∈ Y (¨¬ ¨§¢¥áâ­® «¨èì á ¬®¬­®�¥áâ¢® Y );¢®-¢â®àëå, ¨£à®ª ¬ à §à¥è¥­ë «î¡ë¥ ¯¥à¥£®¢®àë ® ¢ë¡®à¥ á®-¢¬¥áâ­®© á¨âã æ¨¨ x ∈ X ;¢-âà¥âì¨å, § ¯à¥é¥­® ó¯à ¢¨« ¬¨ ¨£àë� ãáâã¯ âì ç áâì á¢®¥£®¢ë¨£àëè  ¯ àâ­ñàã (¢ íâ®¬ ¨ ¥áâì á¬ëá« ó¨£àë ¡¥§ ¯®¡®ç­ëå¯« â¥�¥©�).
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2. �®à¬ «¨§ æ¨ï £ à ­â¨à®¢ ­­ëå ¤¥«¥�¥©�«ï ª �¤®© äã­ªæ¨¨ ¢ë¨£àëè  fi(x, y) (i = 1, 2) ¨ ¯à¨ ª �¤®©­¥®¯à¥¤¥«ñ­­®áâ¨ y ∈ Y ¢¢¥¤ñ¬ ¬ ªá¨¬¨­ë
f01 [y℄ = max

x1∈X1 min
x2∈X2 f1(x1, x2, y),

f02 [y℄ = max
x2∈X2 min

x1∈X1 f2(x1, x2, y). (2.1)� â ¢ ¥ à � ¤ ¥ ­ ¨ ¥ 2.1. ([2, á. 110℄). �á«¨ ¢ ¨£à¥(1.1) ¬­®�¥áâ¢  Xi (i = 1, 2), Y áãâì ª®¬¯ ªâë,   fi(x, y)(i = 1, 2) ­¥¯à¥àë¢­ë ­  X × Y , â® äã­ªæ¨¨ f 0
i [y℄ (i = 1, 2) ¨§(2.1) ­¥¯à¥àë¢­ë ­  Y.� «¥¥ ä¨ªá¨àã¥¬ ­¥ª®â®àãî ­¥®¯à¥¤¥«ñ­­®áâì y = yd ∈ Y¨ ¢¢¥¤ñ¬ ¬­®�¥áâ¢® á¨âã æ¨© x ∈ X , ã¤®¢«¥â¢®àïîé¨å ãá«®-¢¨î ¨­¤¨¢¨¤ã «ì­®© à æ¨®­ «ì­®áâ¨ ¤«ï äã­ªæ¨© ¢ë¨£àëè 

fi(x, y) (i = 1, 2) :
X(yd) = {

x ∈ X|fi(x, yd) > f0
i [yd℄ (i = 1, 2)} . (2.2)� ¥ ¬ ¬   2.1. �¬¥¥â ¬¥áâ®

−�01[yd℄ = max
x1∈X1 min

x2∈X2 [

−�1(x1, x2, yd)] = f01 [yd℄− C1[yd℄,
−�02[yd℄ = max

x2∈X2 min
x1∈X1 [

−�2(x1, x2, yd)] = f02 [yd℄− C2[yd℄, (2.3)£¤¥ Ci[yd℄ = fi(x∗(yd), yd)(i = 1, 2).� á ¬®¬ ¤¥«¥, ¨§ (1.4) ¯®«ãç ¥¬max
x1∈X1 min

x2∈X2 [

−�1(x1, x2, yd)] == max
x1∈X1 min

x2∈X2 [

−f1(x∗(yd), yd) + f1(x1, x2, yd)] == −C1[yd℄ + max
x1∈X1 min

x2∈X2 f1(x1, x2, yd).54



� â ¢ ¥ à � ¤ ¥ ­ ¨ ¥ 2.2. �á«¨ á¨âã æ¨ï x ∈ X(yd)(¬­®�¥áâ¢® X(yd) ®¯à¥¤¥«¥­® ¢ (2.2)), â®
−�1(x, yd) > max

x1∈X1 min
x2∈X2 [

−�1(x1, x2, yd)] ,

−�2(x, yd) > max
x2∈X2 min

x1∈X1 [

−�2(x1, x2, yd)] ,
(2.4)¨ ®¡à â­®.� ® ª   §   â ¥ « ì á â ¢ ®. �â¢¥à�¤¥­¨¥ á«¥¤ã¥â ¨§ (1.4),(2.3) ¨ æ¥¯®çª¨ íª¢¨¢ «¥­æ¨©

[

x ∈ X(yd)] ⇔
[

x ∈ X|fi(x, yd) > f0
i [yd℄ (i = 1, 2)] ⇔

⇔
[

x ∈ X|fi(x, yd)− Ci[yd℄ > f0
i [yd℄− Ci[yd℄ (i = 1, 2)] ⇔

⇔
[

x ∈ X| − �i(x, yd) > −�0
i [yd℄ (i = 1, 2)] .�   ¬ ¥ ç   ­ ¨ ¥ 2.1. �¥à ¢¥­áâ¢  (2.4) ó¢ëà¥§ îâ� ¨§¬­®�¥áâ¢  X â¥ á¨âã æ¨¨ x , ª®â®àë¥ ã¤®¢«¥â¢®àïîâ ãá«®¢¨î¨­¤¨¢¨¤ã «ì­®© à æ¨®­ «ì­®áâ¨ ¤«ï ó¬¨­ãá� äã­ªæ¨© à¨áª .� ªâ¨ç¥áª¨ ãâ¢¥à�¤¥­¨¥ 2.2 ¯®ª § «®, çâ® ¬­®�¥áâ¢® á¨âã æ¨©,ª®â®àë¥ ã¤®¢«¥â¢®àïîâ ãá«®¢¨î ¨­¤¨¢¨¤ã «ì­®© à æ¨®­ «ì­®-áâ¨ ª ª ¤«ï äã­ªæ¨© ¢ë¨£àëè  ¢ ¨£à¥ (1.1), â ª ¨ ¤«ï ó¬¨­ãá�äã­ªæ¨© à¨áª , á®¢¯ ¤ îâ ¬¥�¤ã á®¡®© (¢á«¥¤áâ¢¨¥ á¯¥æ¨ «ì-­®£® ¢¨¤  äã­ªæ¨© à¨áª  (1.4)). �â®â ä ªâ ¡ã¤¥â ¨á¯®«ì§®¢ ­ ¢á«¥¤ãîé¥¬ ®¯à¥¤¥«¥­¨¨.� ¯ à ¥ ¤ ¥ « ¥ ­ ¨ ¥ 2.1. � ª®®¯¥à â¨¢­®© ¨£à¥ (1.1)(¡¥§ ¯®¡®ç­ëå ¯« â¥�¥© ¨ ¯à¨ ­¥®¯à¥¤¥«ñ­­®áâ¨) á¨âã æ¨ï

xS ∈ X à¥ «¨§ã¥â £ à ­â¨à®¢ ­­ë© ¯® ¢ë¨£àëè ¬ ¨ à¨áª ¬¤¥«ñ� (fS1 , fS2 ,�S1 , �S2 ) , ¥á«¨ áãé¥áâ¢ã¥â ­¥®¯à¥¤¥«ñ­­®áâì
yS ∈ Y , ¤«ï ª®â®à®© fS

i = fi(xS , yS),�S
i = �i(xS , yS) (i = 1, 2) ¨1) ­¥®¯à¥¤¥«ñ­­®áâì yS ∈ Y ï¢«ï¥âáï ¬¨­¨¬ «ì­®© ¯® �«¥©â¥àã¢ ç¥âëàñåªà¨â¥à¨ «ì­®© § ¤ ç¥

〈

Y, {fi(xS , y),−�i(xS , y)}i=1,2〉 , (2.5)55



ª®â®àãî ¯®«ãç ¥¬ ¨§ (1.5) ¯à¨ ä¨ªá¨à®¢ ­­®© á¨âã æ¨¨
x = xS , (â.¥. ¯à¨ «î¡ëå y ∈ Y ­¥á®¢¬¥áâ­  á¨áâ¥¬  ­¥à ¢¥­áâ¢

fi(xS , y) < fS
i , �i(xS , y) > �S

i (i = 1, 2)); (2.6)2) á¨âã æ¨ï xS ∈ X ï¢«ï¥âáï ¬ ªá¨¬ «ì­®© ¯® �«¥©â¥àã ¢ § -¤ ç¥
〈X(yS), {fi(x, yS),−�i(x, yS)}i=1,2〉 , (2.7)ª®â®àãî ¯®«ãç ¥¬ ¨§ (1.5) ¯à¨ ä¨ªá¨à®¢ ­­®© ­¥®¯à¥¤¥«ñ­­®-áâ¨ y = yS ¨ § ¬¥­®© X ­  X(yS) , £¤¥ X(yS) ã¤®¢«¥â¢®àï-¥â ãá«®¢¨î ¨­¤¨¢¨¤ã «ì­®© à æ¨®­ «ì­®áâ¨ (2.2) ¤«ï äã­ªæ¨©¢ë¨£àëè  fi(x, y) (i = 1, 2) ¢ ¨£à¥ (1.1) ¯à¨ yd = yS (â.¥. ¯à¨«î¡ëå x ∈ X(yS) ­¥á®¢¬¥áâ­  á¨áâ¥¬  ­¥à ¢¥­áâ¢

fi(x, yS) > fS
i , �i(x, yS) < �S

i (i = 1, 2)). (2.8)Ǒà¨ íâ®¬ fS = (fS1 , fS2 ) ­ §®¢ñ¬ £ à ­â¨à®¢ ­­ë¬ ¢¥ªâ®à­ë¬¢ë¨£àëè¥¬, �S = (�S1 ,�S2 ) | £ à ­â¨à®¢ ­­ë¬ ¢¥ªâ®à­ë¬ à¨á-ª®¬, FS = (fS1 , fS2 ,�S1 ,�S2 ) | £ à ­â¨à®¢ ­­ë¬ ¯® ¢ë¨£àëè ¬¨ à¨áª ¬ ¤¥«¥�®¬ ¨£àë (1.1),   âà®©ªã (xS , fS ,�S) ∈ X ×R4 |£ à ­â¨à®¢ ­­ë¬ ¯® ¨áå®¤ ¬ ¨ à¨áª ¬ à¥è¥­¨¥¬ ª®®¯¥à â¨¢­®©¨£àë (1.1).�   ¬ ¥ ç   ­ ¨ ¥ 2.2. a) ¯à¥¤«®�¥­­®¥ §¤¥áì ®¯à¥¤¥«¥-­¨¥ ï¢«ï¥âáï  ­ «®£®¬ á¥¤«®¢®© â®çª¨ (xS , yS) ∈ X ×Y áª «ïà-­®© äã­ªæ¨¨ F (x, y) , ª®â®à ï ®¯à¥¤¥«ï¥âáï æ¥¯®çª®© à ¢¥­áâ¢min
y∈Y

F (xS , y) = F (xS , yS) = max
x∈X

F (x, yS). (2.9)� á ¬®¬ ¤¥«¥, «¥¢®¥ à ¢¥­áâ¢® ¢ âà¥¡®¢ ­¨¨ 1) ¨§ ®¯à¥¤¥«¥­¨ï2.1 § ¬¥­¥­® ­  ¢¥ªâ®à­ë© ¬¨­¨¬ã¬ (¯® �«¥©â¥àã),   ¯à ¢®¥ ¢ 2)§ ¬¥­¥­® ­  ¢¥ªâ®à­ë© ¬ ªá¨¬ã¬ (â ª�¥ ¯® �«¥©â¥àã). � ®¯à¥-¤¥«¥­¨¨ ¬®�­® ¡ë«® ¡ë ¨á¯®«ì§®¢ âì ¨ ¤àã£¨¥ ¢¥ªâ®à­ë¥ ®¯â¨-¬ã¬ë (¯® Ǒ à¥â®, ¯® �®à¢¥©­ã, ¯® ��®ääà¨®­ã ¨ �-®¯â¨¬ã¬ë);56



b) ¨§ âà¥¡®¢ ­¨ï 1) ®¯à¥¤¥«¥­¨ï 2.1 ¯®«ãç ¥¬ ó£ à ­â¨àãî-é¨© á¬ëá«� ¯à¥¤« £ ¥¬®£® ¯®­ïâ¨ï. �­ á®áâ®¨â ¢ â®¬, çâ® ¨§­¥á®¢¬¥áâ­®áâ¨ á¨áâ¥¬ë (2.6) á«¥¤ã¥â: ¯à¨ à¥ «¨§ æ¨¨ ¢ ¨£à¥«î¡®© ­¥®¯à¥¤¥«ñ­­®áâ¨ y ∈ Y ¨ ¯à¨¬¥­¥­¨¨ ¨£à®ª ¬¨ áâà -â¥£¨© ¨§ á¨âã æ¨¨ xS á®®â¢¥âáâ¢ãîé¨¥ ¢ë¨£àëè¨ fi(xS , y) ­¥¬®£ãâ áâ âì ¬¥­ìè¥ fS
i ¨ ®¤­®¢à¥¬¥­­® á®®â¢¥âáâ¢ãîé¨¥ à¨áª¨�i(xS , y) | ¡®«ìè¥ �S
i , â® ¥áâì £ à ­â¨à®¢ ­­ë© ¢¥ªâ®à­ë© ¢ë-¨£àëè fS ®£à ­¨ç¨¢ ¥â á­¨§ã ¢¥ªâ®à­ë© ¢ë¨£àëè f(xS, y) ¤«ï¢á¥å y ∈ Y ,   £ à ­â¨à®¢ ­­ë© ¢¥ªâ®à­ë© à¨áª �S ®£à ­¨ç¨¢ -¥â á¢¥àåã ¢¥ªâ®à­ë© à¨áª �(xS , y) ¯à¨ â¥å �¥ ­¥®¯à¥¤¥«ñ­­®áâïå

y ∈ Y ;
) ¤«ï ¯®áâà®¥­¨ï £ à ­â¨à®¢ ­­®£® ¯® ¢ë¨£àëè ¬ ¨ à¨áª ¬¤¥«¥�  ¤®áâ â®ç­® ¯®áâà®¨âì ¯ àã (xS , yS) ∈ X × Y , ã¤®¢«¥-â¢®àïîéãî âà¥¡®¢ ­¨ï¬ ®¯à¥¤¥«¥­¨ï 2.1,   § â¥¬ á ¯®¬®éìî(xS , yS) ã�¥ ­ ©â¨ fS
i = fi(xS , yS), �S

i = �i(xS , yS) (i = 1, 2) .�âã ¯ àã (xS , yS) ¡ã¤¥¬ ¤ «ìè¥ ­ §ë¢ âì á¥¤«®¢®© â®çª®© ¯®�«¥©â¥àã ¤«ï ¨£àë (1.5).3. �®áâ â®ç­ë¥ ãá«®¢¨ï�¢¥¤ñ¬ äã­ªæ¨¨
H1(x, y, α) = 2

∑

i=1[fi(x, y)− (1− αi)fi(x∗(y), y)℄,
H2(x, y, β) = −

2
∑

i=1[fi(x, y)− (1− βi)fi(x∗(y), y)℄, (3.1)£¤¥ x∗(y) | ­¥¯à¥àë¢­ ï ­  Y ¢¥ªâ®à-äã­ªæ¨ï, ï¢«ïîé ïáï¬ ªá¨¬ «ì­ë¬ ¯® �«¥©â¥àã à¥è¥­¨¥¬ § ¤ ç¨ (1.2) ¯à¨ «î¡®¬
y ∈ Y ; ¯®áâ®ï­­ë¥ αi, βi ∈ [0, 1℄ (i = 1, 2) .� â ¢ ¥ à � ¤ ¥ ­ ¨ ¥ 3.1. (�®áâ â®ç­ë¥ ãá«®¢¨ï áãé¥-áâ¢®¢ ­¨ï á¥¤«®¢®© â®çª¨ (xS , yS). ) Ǒãáâì áãé¥áâ¢ãîâ ª®­-
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áâ ­âë αi, βi ∈ [0, 1℄ (i = 1, 2) ¨ ¯ à  (xS , yS) â ª¨¥, çâ®max
x∈X(yS)H1(x, yS , α) = H1(xS , yS, α),max
y∈Y

H2(xS , y, β) = H2(xS , yS, β). (3.2)�®£¤  ¯ à  (xS , yS) ï¢«ï¥âáï á¥¤«®¢®© â®çª®© ¯® �«¥©â¥àã ¤«ï¨£àë (1.5); §¤¥áì ¬­®�¥áâ¢® á¨âã æ¨© X(yS) (ã¤®¢«¥â¢®àï-îé¨å ãá«®¢¨î ¨­¤¨¢¨¤ã «ì­®© à æ¨®­ «ì­®áâ¨) ®¯à¥¤¥«¥­® ¢(2.2), (2.1).� ® ª   §   â ¥ « ì á â ¢ ®. �®£« á­® à ¡®â¥ [3, 
.71℄ á¨-âã æ¨ï xS ∈ X(yS) ¡ã¤¥â ¬ ªá¨¬ «ì­®© ¯® �«¥©â¥àã ¢ ç¥-âëàñåªà¨â¥à¨ «ì­®© § ¤ ç¥ (2.5), ¥á«¨ áãé¥áâ¢ãîâ ¯®áâ®ï­­ë¥
αi ∈ [0, 1℄ (i = 1, 2) â ª¨¥, çâ®max

x∈X(yS)[α1f1(x, yS) + α2f2(x, yS)− (1− α1)�1(x, yS)−
−(1− α2)�2(x, yS)℄ = Idem[x → xS ℄.Ǒ®¤áâ ¢«ïï áî¤  ï¢­ë© ¢¨¤ äã­ªæ¨© à¨áª  �i(x, y) (i = 1, 2) ¨§(1.4), ¯®«ãç¨¬, á ãçñâ®¬ ®¡®§­ ç¥­¨© (3.1), ¯¥à¢®¥ à ¢¥­áâ¢® ¨§(3.2). �¯à ¢¥¤«¨¢®áâì ¢â®à®£® à ¢¥­áâ¢  ¨§ (3.2) ãáâ ­ ¢«¨¢ ¥âáï ­ «®£¨ç­®.�   ¬ ¥ ç   ­ ¨ ¥ 3.1. �¢¥¤ñ¬ ¢á¯®¬®£ â¥«ì­ãî ¡¥áª® -«¨æ¨®­­ãî ¨£àã ¤¢ãå «¨æ

〈{I, II}, {X,Y }, {H1(x, y, α),H2(x, y, β)}〉 . (3.3)� ¨£à¥ (3.3) ¨£à®ª I §  áçñâ ¢ë¡®à  á¢®¥© áâà â¥£¨¨ x ∈ X (á¨âã- æ¨¨ ¤«ï ¨£àë (1.1)) áâà¥¬¨âáï ª ¢®§¬®�­® ¡®«ìè¥¬ã ¢ë¨£àëèã(§­ ç¥­¨î á¢®¥© äã­ªæ¨¨ ¢ë¨£àëè  H1(x, y, α) ) ¯à¨ ¤®¯®«­¨-â¥«ì­®¬ ®£à ­¨ç¥­¨¨ x ∈ X(yS) (£¤¥ X(yS) ¬­®�¥áâ¢® á¨âã -æ¨© x ∈ X ¨£àë (1.1), ã¤®¢«¥â¢®àïîé¨å ãá«®¢¨î ¨­¤¨¢¨¤ã «ì-­®© à æ¨®­ «ì­®áâ¨ (2.2) ¤«ï äã­ªæ¨© ¢ë¨£àëè  ¢ ¨£à¥ (1.1)¯à¨ yd = yS ). �£à®ª II §  áçñâ ¢ë¡®à  á¢®¥© áâà â¥£¨¨ y ∈ Y58



(­¥®¯à¥¤¥«ñ­­®áâ¨ ¢ ¨£à¥ (1.1)) áâà¥¬¨âáï ª ¢®§¬®�­® ¡®«ìè¥¬ã§­ ç¥­¨î á¢®¥© äã­ªæ¨¨ ¢ë¨£àëè  H2(x, y, β) . �®£¤  à ¢¥­áâ¢ (3.2) ®¯à¥¤¥«ïîâ á¨âã æ¨î à ¢­®¢¥á¨ï ¯® �íèã (xS , yS) ¢ ¡¥á-ª® «¨æ¨®­­®© ¨£à¥ ¤¢ãå «¨æ (3.3) ¯à¨ ¤®¯®«­¨â¥«ì­®¬ ®£à ­¨-ç¥­¨¨ x ∈ X(yS) . � ¬¥â¨¬, çâ® ¢ (3.3) ¯®áâ®ï­­ë¥ αi, βi ∈ [0, 1℄¨ äã­ªæ¨¨ ¢ë¨£àëè  Hi(·) (i = 1, 2) ®¯à¥¤¥«¥­ë ¢ (3.1).�¯¨á ­­ë© ä ªâ á¢¥¤¥­¨ï § ¤ ç¨ ¯®áâà®¥­¨ï ¯ àë (xS , yS) ª­ å®�¤¥­¨î á¨âã æ¨¨ à ¢­®¢¥á¨ï ¯® �íèã ¢ ¨£à¥ (3.3) ¯à¨ ®£à -­¨ç¥­¨¨ x ∈ X(yS) ¬®�¥â ¡ëâì ¨á¯®«ì§®¢ ­,¢®-¯¥à¢ëå, ¯à¨ ¢ëï¢«¥­¨¨ ¤®áâ â®ç­ëå ãá«®¢¨© ( ¢ ¢¨¤¥ ®£à ­¨-ç¥­¨© ­  í«¥¬¥­âë ¨£àë (1.1)), ¯à¨ ª®â®àëå áãé¥áâ¢ã¥â £ à ­-â¨à®¢ ­­ë© ¯® ¢ë¨£àëè ¬ ¨ à¨áª ¬ ¤¥«ñ�;¢®-¢â®àëå, ¯à¨ ¯®áâà®¥­¨¨ ï¢­®£® ¢¨¤  £ à ­â¨à®¢ ­­®£® à¥è¥-­¨ï ¤«ï ç áâ­ëå ¢¨¤®¢ ¨£àë (1.1).� «ìè¥ ¡ã¤¥â à áá¬®âà¥­ ç áâë© ¢¨¤ ¨£àë (1.1), ¤«ï ª®â®à®©¡ã¤¥â ¯à¥¤«®�¥­ ª®­áâàãªâ¨¢­ë© á¯®á®¡ ¯®áâà®¥­¨ï £ à ­â¨à®-¢ ­­®£® ¤¥«¥� .4. �£à  á óà §¤¥«ñ­­ë¬¨� äã­ªæ¨ï¬¨ ¢ë¨£àëè � áá¬®âà¨¬ ¨£àã (1.1), £¤¥ äã­ªæ¨¨ ¢ë¨£àëè  ¨£à®ª®¢ ¨¬¥îâ¢¨¤
fi(x, y) = 	i(x) + ωi(y) (i = 1, 2), (4.1)â® ¥áâì à áá¬ âà¨¢ ¥¬ ª®®¯¥à â¨¢­ãî ¨£àã ¤¢ãå «¨æ ¯à¨ ­¥®¯à¥-¤¥«ñ­­®áâ¨ ¨ ¡¥§ ¯®¡®ç­ëå ¯« â¥�¥©

〈{1, 2}, {Xi}i=1,2, Y, {	i(x) + ωi(y)}i=1,2〉 . (4.2)� ¨£à¥ (4.2) ¬­®�¥áâ¢® Xi áâà â¥£¨© xi ã i -£® ¨£à®ª  ¨ ¬­®�¥-áâ¢® Y ­¥®¯à¥¤¥«ñ­­®áâ¥© y â¥ �¥, çâ® ¢ (1.1), ®â«¨ç¨¥ «¨èì ¢â®¬, çâ® äã­ªæ¨¨ ¢ë¨£àëè  fi(x, y) óà §¤¥«¥­ë� ¯® á¨âã æ¨ï¬¨ ­¥®¯à¥¤¥«ñ­­®áâï¬, ¨¬¥­­®, ¨¬¥îâ ¢¨¤ (4.1). �«ï ¨£àë (4.2)¡ã¤¥¬ ¯à¥¤¯®« £ âì, ­¥ ®£®¢ à¨¢ ï á¯¥æ¨ «ì­®, çâ® ¢ë¯®«­¥­®59



� á « ® ¢ ¨ ¥ 4.1. �­®�¥áâ¢  Xi (i = 1, 2) ¨ Y áãâì ­¥-¯ãáâë¥ ª®¬¯ ªâë,   áª «ïà­ë¥ äã­ªæ¨¨ 	i(x) (ωi(y)) (i = 1, 2)­¥¯à¥àë¢­ë ­  X = X1 × X2 (á®®â¢¥âáâ¢¥­­® ­  Y ).�ã¤¥¬ â ª�¥ ¨á¯®«ì§®¢ âì ¤¢ãåª®¬¯®­¥­â­ë¥ ¢¥ªâ®àë	 = (	1,	2), ω = (ω1, ω2).� ¥ ¬ ¬   4.1. Ǒà¨ «î¡ëå ­¥®¯à¥¤¥«ñ­­®áâïå y ∈ Yäã­ªæ¨ï à¨áª  ¤«ï äã­ªæ¨¨ ¢ë¨£àëè  	i(x) + ωi(y) ¨¬¥¥â ¢¨¤�i(x, y) = 	i(x∗)−	i(x) (i = 1, 2), (4.3)£¤¥ x∗ ∈ XS | ¬­®�¥áâ¢® ¬ ªá¨¬ «ì­ëå ¯® �«¥©â¥àã  «ìâ¥à-­ â¨¢ x∗ ¢ ¤¢ãåªà¨â¥à¨ «ì­®© § ¤ ç¥
〈X,	(x)〉 . (4.4)� ® ª   §   â ¥ « ì á â ¢ ®. � ¤ ç  (1.2), á ãçñâ®¬ (4.1),¯à¨¬¥â ¢¨¤

〈X, {fi(x, y) = 	i(x) + ωi(y)}i=1,2〉 , (4.5)  ¬ ªá¨¬ «ì­ ï ¯® �«¥©â¥àã á¨âã æ¨ï x∗(y) ¤«ï (4.5) ®¯à¥¤¥-«ï¥âáï ­¥á®¢¬¥áâ­®áâìî (¯à¨ ª �¤®¬ y ∈ Y ) á¨áâ¥¬ë ¨§ ¤¢ãå­¥à ¢¥­áâ¢	i(x) + ωi(y) > 	i(x∗(y)) + ωi(y) ∀x ∈ X (i = 1, 2),çâ® íª¢¨¢ «¥­â­® ­¥á®¢¬¥áâ­®áâ¨	i(x) > 	i(x∗(y)) ∀x ∈ X (i = 1, 2).Ǒ®á«¥¤­¥¥ ®§­ ç ¥â, çâ®, ¢®-¯¥à¢ëå, x∗(y) ­¥ § ¢¨á¨â ï¢­® ®â y ,¢®-¢â®àëå, x∗ ï¢«ï¥âáï ¬ ªá¨¬ «ì­®© ¯® �«¥©â¥àã á¨âã æ¨¥© ¢¤¢ãåªà¨â¥à¨ «ì­®© § ¤ ç¥ (4.4) (¬­®�¥áâ¢® ¨å ¢ «¥¬¬¥ 4.1 ®¡®-§­ ç¥­® á¨¬¢®«®¬ XS ). �áå®¤ï ¨§ (1.4), äã­ªæ¨ï à¨áª  ¯à¨¬¥â¢¨¤ (4.3). 60



�   ¬ ¥ ç   ­ ¨ ¥ 4.1. � ª ª ª ¯® ãá«®¢¨î 4.1 ¬­®�¥áâ¢®
X ï¢«ï¥âáï ª®¬¯ ªâ®¬ ¢ Rn ,   	i(x) (i = 1, 2) ­¥¯à¥àë¢­ë,â® ¨§ à ¡®âë [3, 
. 142℄ á«¥¤ã¥â, çâ® ¬­®�¥áâ¢® XS ¥áâì ­¥¯ã-áâ®© ª®¬¯ ªâ. � ª ç¥áâ¢¥ x∗ ¬®�­® ¢§ïâì «î¡ãî â®çªã ¨å XS ,­® ®­  ¤®«�­  ¡ëâì ®¤­®© ¨ â®© �¥ ¤«ï ®¡¥¨å äã­ªæ¨© à¨áª �i(x, y) (i = 1, 2) .Ǒ¥à¥©¤ñ¬ ª ¯®áâà®¥­¨î ¬­®�¥áâ¢  (2.2). �¢¥¤ñ¬ ®¡®§­ ç¥­¨ï¤«ï ¬ ªá¨¬¨­®¢ 	0

i (i = 1, 2) ¨ ¬ ªá¨¬¨­­ëå áâà â¥£¨© x0
i(i = 1, 2) : 	01 = max

x1∈X1 min
x2∈X2	1(x1, x2) = min

x2∈X2	1(x01, x2),	02 = max
x2∈X2 min

x1∈X1	2(x1, x2) = min
x1∈X1	2(x1, x02). (4.6)� ¬¥â¨¬, çâ® ¨§ (4.6) ¯®«ãç ¥¬	01 6 	1(x01, x2) ∀x2 ∈ X2,	02 6 	2(x1, x02) ∀x1 ∈ X1. (4.7)�à®¬¥ â®£®, á®£« á­® à ¡®â¥ [2, 
. 109℄ ¯à¨ ¢ë¯®«­¥­¨¨ ãá«®¢¨©4.1 ãª § ­­ë¥ ¢ (4.4) ¬ ªá¨¬¨­ë 	0

i ¨ ¬ ªá¨¬¨­­ë¥ áâà â¥£¨¨
x0

i (i = 1, 2) áãé¥áâ¢ãîâ.� ¥ ¬ ¬   4.2. �«ï «î¡ëå ­¥®¯à¥¤¥«ñ­­®áâ¥© y ∈ Y¬­®�¥áâ¢® (2.2) ¢ ¨£à¥ (4.2) ¨¬¥¥â ¢¨¤
X(y) = �X = {

x ∈ X|	i(x) > 	0
i (i = 1, 2)} , (4.8)¯à¨ íâ®¬ ¬­®�¥áâ¢® �X ï¢«ï¥âáï ­¥¯ãáâë¬ ª®¬¯ ªâ®¬.� ® ª   §   â ¥ « ì á â ¢ ®. �­®�¥áâ¢® (2.2) ¤«ï ¨£àë(4.2) ¯à¥®¡à §ã¥âáï á«¥¤ãîé¨¬ ®¡à §®¬:

X(yd) = {

x ∈ X|	i(x) + ωi(yd) > 	0
i + ωi(yd) (i = 1, 2)} == {

x ∈ X|	i(x) > 	0
i (i = 1, 2)} = �X ⊆ X.61



�­®�¥áâ¢® �X ­¥ ¯ãáâ®, â ª ª ª á¨âã æ¨ï ¨§ ¬ ªá¨¬¨­­ëå áâà -â¥£¨© x0 = (x01, x02) ¢ (4.6) ã¤®¢«¥â¢®àï¥â ­¥à ¢¥­áâ¢ ¬ (¢ á¨«ã(4.7)) 	i(x0) > 	0
i (i = 1, 2),¨, á«¥¤®¢ â¥«ì­®, x0 ∈ �X . � ª®­¥æ, ¬­®�¥áâ¢® �X § ¬ª­ãâ®,á®£« á­® ­¥áâà®£¨¬ ­¥à ¢¥­áâ¢ ¬ ¢ (4.8). � ª ª ª �X ⊆ X ,   X®£à ­¨ç¥­® (çâ® á«¥¤ã¥â ¨§ ª®¬¯ ªâ­®áâ¨ X = X1 × X2 ), â® ¨�X ®£à ­¨ç¥­®. �§ ®£à ­¨ç¥­­®áâ¨, § ¬ª­ãâ®áâ¨ ¨ ­¥¯ãáâ®âë �X¯®«ãç ¥¬, çâ® ¬­®�¥áâ¢® �X ¨§ (4.8) ¥áâì ­¥¯ãáâ®© ª®¬¯ ªâ.� â ¢ ¥ à � ¤ ¥ ­ ¨ ¥ 4.1. �á«¨ ¢ë¯®«­¥­ë ãá«®¢¨ï 4.1,â® ¢ ¨£à¥ (4.2) ¤«ï ¢á¥å y ∈ Y áãé¥áâ¢ã¥â á¨âã æ¨ï xS ∈ �X ,à¥ «¨§ãîé ï £ à ­â¨à®¢ ­­ë© ¯® ¢ë¨£àëè ¬ ¨ à¨áª ¬ ¤¥«ñ�

(	(xS) + ω(y),	(x∗)−	(xS)) ;§¤¥áì xS | ¬ ªá¨¬ «ì­ ï ¯® �«¥©â¥àã á¨âã æ¨ï ¢ ¤¢ãåªà¨â¥-à¨ «ì­®© § ¤ ç¥ 〈 �X,	(x)〉 , ¬­®�¥áâ¢® �X ®¯à¥¤¥«¥­® ¢ (4.6),(4.8), x∗ | ¬ ªá¨¬ «ì­ ï ¯® �«¥©â¥àã á¨âã æ¨ï ¢§ ¤ ç¥ 〈X,	(x)〉 .� ® ª   §   â ¥ « ì á â ¢ ®. �«ï ¨£àë (4.2) ¬­®�¥áâ¢®
X(yS) = �X («¥¬¬  4.2). �®£¤ , á®£« á­® âà¥¡®¢ ­¨î 1) ®¯à¥¤¥«¥-­¨ï 2.1, ¢¨¤ã fi(x, y) ¨§ (4.1) ¨ �i(x, y) ¨§ (4.3), ¯à¨ ¢á¥å y ∈ Y­¥á®¢¬¥áâ­  á¨áâ¥¬  ¨§ ç¥âëàñå ­¥à ¢¥­áâ¢	i(xS) + ωi(y) < 	i(xS) + ωi(yS),	i(x∗)−	i(xS) > 	i(x∗)−	i(xS) (i = 1, 2). (4.9)�® ¢â®à ï ¯®¤á¨áâ¥¬  ®¡à é ¥âáï ¢ à ¢¥­áâ¢ , ¨ ¯®íâ®¬ã á¨-áâ¥¬  (4.9) ­¥á®¢¬¥áâ­  ¯à¨ «î¡ëå y ∈ Y (¢ ª ç¥áâ¢¥ yS ¬®�­®¨á¯®«ì§®¢ âì «î¡ãî ­¥®¯à¥¤¥«ñ­­®áâì y ∈ Y ).�à¥¡®¢ ­¨¥ 2) ®¯à¥¤¥«¥­¨ï 2.1 ¤«ï ¨£àë (4.2) á¢®¤¨âáï ª ­¥á®-¢¬¥áâ­®áâ¨ (¯à¨ «î¡ëå x ∈ �X ) á¨áâ¥¬ë ¨§ ç¥âëàñå ­¥à ¢¥­áâ¢	i(x) + ωi(yS) > 	i(xS) + ωi(yS),	i(x∗)−	i(x) < 	i(x∗)−	i(xS) (i = 1, 2),62



çâ® íª¢¨¢ «¥­â­® ­¥á®¢¬¥áâ­®áâ¨ ¯à¨ «î¡ëå x ∈ �X á¨áâ¥¬ë ¨§¤¢ãå ­¥à ¢¥­áâ¢ 	i(x) > 	i(xS) (i = 1, 2). (4.10)� á¢®î ®ç¥à¥¤ì, ­¥á®¢¬¥áâ­®áâì á¨áâ¥¬ë (4.10) ¯à¨ ¢á¥å x ∈ X®§­ ç ¥â, çâ® xS ¥áâì ¬ ªá¨¬ «ì­ ï ¯® �«¥©â¥àã á¨âã æ¨ï ¢¤¢ãåªà¨â¥à¨ «ì­®© § ¤ ç¥ 〈 �X,	(x)〉 . �á«¥¤áâ¢¨¥ ª®¬¯ ªâ­®áâ¨�X («¥¬¬  4.2), ­¥¯à¥àë¢­®áâ¨ ª®¬¯®­¥­â 	i(x) ¢¥ªâ®à 	(x) = (	1(x),	2(x)) ¨ ¨§ à ¡®âë [3, 
. 142℄ á«¥¤ã¥â, çâ® â ª ïá¨âã æ¨ï xS ∈ �X áãé¥áâ¢ã¥â.�   ¬ ¥ ç   ­ ¨ ¥ 4.2. �§ ãâ¢¥à�¤¥­¨ï 4.1 ¯®«ãç ¥¬ á«¥-¤ãîé¨© á¯®á®¡ ¯®áâà®¥­¨ï £ à ­â¨à®¢ ­­®£® ¯® ¢ë¨£àëè ¬ ¨à¨áª ¬ à¥è¥­¨ï ¨£àë (4.2):a) ­ ©â¨ ¬ ªá¨¬ «ì­ãî ¯® �«¥©â¥àã á¨âã æ¨î x∗ ¢ ¤¢ãåªà¨-â¥à¨ «ì­®© § ¤ ç¥ 〈X, {	i(x)}i=1,2〉 ;b) ­ ©â¨ ¬ ªá¨¬¨­ë	01 = max
x1∈X1 min

x2∈X2	1(x1, x2),	02 = max
x2∈X2 min

x1∈X1	2(x1, x2);
) ¯®áâà®¨âì ¬­®�¥áâ¢®�X = {

x ∈ X|	i(x) > 	0
i (i = 1, 2)} ,íâ® ¬­®�¥áâ¢® ®¯à¥¤¥«ï¥âáï ¯¥à¥á¥ç¥­¨¥¬	( �X) = 	(X)⋂ {

R2
> +	0} ,£¤¥ 	(M) = ⋃

x∈M

	(x), R2
> = {	 = (	1,	2)|	i > 0 (i = 1, 2)} , â®-£¤  R2

>+	0 ¥áâì á¤¢¨£ ¯¥à¢®© ç¥â¢¥àâ¨ ª®®à¤¨­ â­®© ¯«®áª®áâ¨
R2 ¢ â®çªã 	0 = (	01,	02) ;d) ­ ©â¨ ¬ ªá¨¬ «ì­ãî ¯® �«¥©â¥àã á¨âã æ¨î xS ¢ ¤¢ãåªà¨-â¥à¨ «ì­®© § ¤ ç¥ 〈 �X, {	i(x)}i=1,2〉 ; ¤«ï íâ®£® ¤®áâ â®ç­® ¯à¨ª ª®¬-«¨¡® ç¨á«¥ α ∈ [0, 1℄ à¥è¨âì ®¯â¨¬¨§ æ¨®­­ãî § ¤ çãmax

x∈ �X [α	1(x) + (1− α)	2(x)℄ = α	1(xS) + (1− α)	2(xS),63



§ ¬¥â¨¬, çâ® â ª®© �¥ ¯à¨ñ¬ (¬®�¥â ¡ëâì, á ¤àã£¨¬ ç¨á«®¬
β ∈ [0, 1℄ ) ¬®�­® ¯à¨¬¥­¨âì ¯à¨ ¯®áâà®¥­¨¨ x∗ ¢ a);e) ¢ë¯¨á âì ï¢­ë© ¢¨¤ £ à ­â¨à®¢ ­­®£® ¯® ¢ë¨£àëè ¬ ¨à¨áª ¬ à¥è¥­¨ï ¨£àë (4.2) ¯® ä®à¬ã«¥

(

xS ,	(xS) + ω(y),	(x∗)−	(xS)) ∀y ∈ Y.� ¬¥â¨¬, çâ® ¢®®¡é¥ £®¢®àï, ¢®-¯¥à¢ëå, x∗ 6= xS , ¢®-¢â®àëå,ª ª x∗ , â ª ¨ xS ®¯à¥¤¥«ïîâáï ­¥®¤­®§­ ç­® ¢á«¥¤áâ¢¨¥ ¬­®-�¥áâ¢¥­­®áâ¨ ¬ ªá¨¬ «ì­ëå ¯® �«¥©â¥àã  «ìâ¥à­ â¨¢ ¢ ¬­®£®-ªà¨â¥à¨ «ì­ëå § ¤ ç å (¢ ¯à¥¤«®�¥­­®¬ §¤¥áì  «£®à¨â¬¥ ¬®�­®¨á¯®«ì§®¢ âì «î¡ë¥).�¢â®à ¡« £®¤ à¨â �.�. �ãª®¢áª®£® §  ¯®áâ ­®¢ªã § ¤ ç¨ ¨®¡áã�¤¥­¨¥ à ¡®âë. �¯¨á®ª «¨â¥à âãàë1. Sawadge L.Y. The theory of statisti
al de
ision//J. Ameri
an Statisti
al Asso
iation. 1951. ò 46. P. 55-67.2. �ãª®¢áª¨© �.�. �®®¯¥à â¨¢­ë¥ ¨£àë ¯à¨ ­¥®¯à¥¤¥«ñ­-­®áâ¨ ¨ ¨å ¯à¨«®�¥­¨ï. �.: �¤¨â®à¨ « ����, 1999.3. Ǒ®¤¨­®¢áª¨© �.�., �®£¨­ �.�. Ǒ à¥â®-®¯â¨¬ «ì­ë¥ à¥-è¥­¨ï ¬­®£®ªà¨â¥à¨ «ì­ëå § ¤ ç. �.: � ãª , 1982.
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