
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

2000 ���������� ò 12 (463)

��� 519.10

�.�. ��������, �.�. �����������

����������������� ��������� ���������� �����������
������ � ����������� ��������� �������������

� ª ®¡ëç­® [1], [2], ¯®¤ ª¢ §¨ãáâ®©ç¨¢®áâìî ¬­®£®ªà¨â¥à¨ «ì­®© ¤¨áªà¥â­®© § ¤ ç¨ ¡ã¤¥¬
¯®­¨¬ âì á¢®©áâ¢® á®åà ­¥­¨ï ¢á¥å ®¯â¨¬ã¬®¢ � à¥â® ¯à¨ ¬ «ëå ­¥§ ¢¨á¨¬ëå ¢®§¬ãé¥­¨ïå
¯ à ¬¥âà®¢ ¢¥ªâ®à­®£® ªà¨â¥à¨ï. �¥¬ á ¬ë¬ ª¢ §¨ãáâ®©ç¨¢®áâì § ¤ ç¨ ï¢«ï¥âáï ¤¨áªà¥â­ë¬
 ­ «®£®¬ ¯®«ã­¥¯à¥àë¢­®áâ¨ á­¨§ã ¢ á¬ëá«¥ � ãá¤®àä  â®ç¥ç­®-¬­®¦¥áâ¢¥­­®£® ®â®¡à ¦¥-
­¨ï, ª®â®à®¥ ¯ à ¬¥âà ¬ ¢¥ªâ®à­®£® ªà¨â¥à¨ï áâ ¢¨â ¢ á®®â¢¥âáâ¢¨¥ ¬­®¦¥áâ¢® � à¥â® [3]{[6].
�§¢¥áâ­® [6], [7] (á¬. â ª¦¥ [1], [2], [8], [9]), çâ® ­¥®¡å®¤¨¬ë¬ ¨ ¤®áâ â®ç­ë¬ ãá«®¢¨¥¬ ª¢ §¨-
ãáâ®©ç¨¢®áâ¨ ¢¥ªâ®à­®© ¤¨áªà¥â­®© § ¤ ç¨ á «¨­¥©­ë¬¨ ç áâ­ë¬¨ ªà¨â¥à¨ï¬¨ (¢¨¤  MINSUM)
ï¢«ï¥âáï à ¢¥­áâ¢® ¬­®¦¥áâ¢ � à¥â® (íää¥ªâ¨¢­ëå à¥è¥­¨©) ¨ �¬¥©«  (áâà®£® íää¥ªâ¨¢­ëå
à¥è¥­¨©). � [1] ¯®ª § ­®, çâ® ¢ á«ãç ¥, ª®£¤  ¢¥ªâ®à­ë© ªà¨â¥à¨© á®áâ®¨â «¨èì ¨§ ­¥«¨­¥©­ëå
ç áâ­ëå ªà¨â¥à¨¥¢ (¢¨¤  MINMAX ¨ MINMIN), à ¢¥­áâ¢® íâ¨å ¬­®¦¥áâ¢, ®áâ ¢ ïáì ¤®áâ â®ç-
­ë¬, ¯¥à¥áâ ¥â ¡ëâì ­¥®¡å®¤¨¬ë¬ ãá«®¢¨¥¬ à áá¬ âà¨¢ ¥¬®£® â¨¯  ãáâ®©ç¨¢®áâ¨ ¢¥ªâ®à­®©
âà ¥ªâ®à­®© § ¤ ç¨. �¥«ì ¤ ­­®© à ¡®âë | ¯®«ãç¨âì ­¥®¡å®¤¨¬ë¥ ¨ ¤®áâ â®ç­ë¥ ãá«®¢¨ï
ª¢ §¨ãáâ®©ç¨¢®áâ¨ ¢¥ªâ®à­®© âà ¥ªâ®à­®© § ¤ ç¨ á «î¡®© ª®¬¡¨­ æ¨¥© ­ ¨¡®«¥¥ à á¯à®áâà -
­¥­­ëå ¢ ¤¨áªà¥â­®© ®¯â¨¬¨§ æ¨¨ ç áâ­ëå ªà¨â¥à¨¥¢ ¢¨¤  MINSUM, MINMAX ¨ MINMIN.

� áá¬®âà¨¬ âà ¤¨æ¨®­­ãî [1], [8]{[11] ¬®¤¥«ì âà ¥ªâ®à­®© § ¤ ç¨, ¢ áå¥¬ã ª®â®à®© ¢ª« -
¤ë¢ îâáï ¯à ªâ¨ç¥áª¨ ¢á¥ ª®¬¡¨­ â®à­ë¥ íªáâà¥¬ «ì­ë¥ § ¤ ç¨. �ãáâì ­  ¬­®¦¥áâ¢¥ E =
fe1; e2; : : : ; emg, m > 1, § ¤ ­  á®¢®ªã¯­®áâì T ­¥¯ãáâëå ¯®¤¬­®¦¥áâ¢ (âà ¥ªâ®à¨©) ¨ ¢¥ªâ®à­ ï
äã­ªæ¨ï a : E �! Rn, n � 1, ª®â®àãî ã¤®¡­® ¯à¥¤áâ ¢«ïâì ¢ ¢¨¤¥ ¬ âà¨æë A = [aij ]n�m 2 Rnm,
£¤¥ (a1j ; a2j ; : : : ; anj) = a(ej), j 2 Nm := f1; 2; : : : ;mg.

�ãáâì ª®¬¯®­¥­â ¬¨ ¢¥ªâ®à­®£® ªà¨â¥à¨ï

f(t; A) = (f1(t; A); f2(t; A); : : : ; fn(t; A)) �! min
t2T

ï¢«ïîâáï ç áâ­ë¥ ªà¨â¥à¨¨ ¢¨¤ 

MINSUM fi(t; A) =
X

j2N(t)

aij �! min
t2T

;

MINMAX fi(t; A) = max
j2N(t)

aij �! min
t2T

;

MINMIN fi(t; A) = min
j2N(t)

aij �! min
t2T

;

£¤¥ N(t) = fj 2 Nm : ej 2 tg. � ¤ «ì­¥©è¥¬ ¡ã¤¥¬ áç¨â âì, çâ® ç¨á«® âà ¥ªâ®à¨© jT j > 1.
�¥à¥§ ISUM, IMAX ¨ IMIN ¡ã¤¥¬ ®¡®§­ ç âì ¬­®¦¥áâ¢  â¥å ¨­¤¥ªá®¢ ¨§ ¬­®¦¥áâ¢  Nn, ª®â®àë¬¨
¯¥à¥­ã¬¥à®¢ ­ë á®®â¢¥âáâ¢¥­­® ªà¨â¥à¨¨ MINSUM, MINMAX ¨ MINMIN.

�®¤ ¢¥ªâ®à­®© (n-ªà¨â¥à¨ «ì­®©) § ¤ ç¥© Zn(A), n � 1, ¡ã¤¥¬ ¯®­¨¬ âì § ¤ çã ¯®¨áª 
¬­®¦¥áâ¢  � à¥â® P n(A), á®áâ®ïé¥£® ¨§ ¢á¥å íää¥ªâ¨¢­ëå âà ¥ªâ®à¨©

P n(A) = ft 2 T : �(t; A) = ;g;

£¤¥
�(t; A) = ft0 2 T : f(t; A) � f(t0; A); f(t; A) 6= f(t0; A)g:
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�ç¥¢¨¤­®, P 1(A) (A | m-¬¥à­ë© ¢¥ªâ®à) ï¢«ï¥âáï ¬­®¦¥áâ¢®¬ ¢á¥å ®¯â¨¬ «ì­ëå à¥è¥­¨©
áª «ïà­®© âà ¥ªâ®à­®© § ¤ ç¨ Z1(A).

� ª ®¡ëç­® [1], [2], [6]{[12], ¢®§¬ãé¥­¨¥ ¯ à ¬¥âà®¢ ¢¥ªâ®à­®£® ªà¨â¥à¨ï f(t; A) ¡ã¤¥¬ ®áã-
é¥áâ¢«ïâì ¯ãâ¥¬ á«®¦¥­¨ï ¬ âà¨æë A 2 Rnm á ¬ âà¨æ ¬¨ ¬­®¦¥áâ¢ 

B(") = fB 2 Rnm : kBk < "g;

£¤¥ " > 0, k � k | ­®à¬  l1 ¢ ¯à®áâà ­áâ¢¥ Rnm, â. ¥.

kBk = maxfjbij j : (i; j) 2 Nn �Nmg; B = [bij ]n�m:

� ¤ çã Zn(A+B), ¯®«ãç¥­­ãî ¨§ ¨áå®¤­®© § ¤ ç¨ Zn(A) ¯à¨ á«®¦¥­¨¨ ¬ âà¨æ A ¨ B 2 B("),
¡ã¤¥¬ ­ §ë¢ âì ¢®§¬ãé¥­­®©,   ¬ âà¨æã B | ¢®§¬ãé îé¥©.

�«¥¤ãï [1], [2], [8]{[10], § ¤ çã Zn(A) ­ §®¢¥¬ ª¢ §¨ãáâ®©ç¨¢®©, ¥á«¨ á¯à ¢¥¤«¨¢  ä®à¬ã« 

9" > 0 8B 2 B(") (P n(A) � P n(A+B)):

�«ï ¢áïª®£® ¨­¤¥ªá  i 2 Nn ¢¢¥¤¥¬ ®¡®§­ ç¥­¨ï


i(t; t0; A) = �
�i(t; t0; A)
�(t; t0)

;

�i(t; t
0; A) = fi(t; A)� fi(t

0; A);

�(t; t0) =

(
j(t n t0) [ (t0 n t)j; ¥á«¨ i 2 ISUM;

2; ¥á«¨ i 2 IMAX [ IMIN:

�ç¥¢¨¤­®, �(t; t0) > 0 ¯à¨ t 6= t0.
�«ï «î¡®© ¬ âà¨æë A 2 Rnm ¡ã¤¥¬ ¢ ¤ «ì­¥©è¥¬ ¯®« £ âì

fi(;; A) =

8>><
>>:
0; ¥á«¨ i 2 ISUM;

�1; ¥á«¨ i 2 IMAX;

+1; ¥á«¨ i 2 IMIN:

(1)

�¥¬¬  1. �«ï «î¡®£® ¨­¤¥ªá  i 2 ISUM [ IMAX [ IMIN á¯à ¢¥¤«¨¢® ãâ¢¥à¦¤¥­¨¥: ¥á«¨ 0 <
' � 
i(t; t0; A), â® ¤«ï ¢áïª®© ¬ âà¨æë B 2 B(') ¢¥à­® ­¥à ¢¥­áâ¢®

�i(t; t0; A+B) < 0:

�®ª § â¥«ìáâ¢®. �ãáâì B = [bij ]n�m 2 B('). �®£¤  kBk < 
 := 
i(t; t0; A). � áá¬®âà¨¬ ¤¢ 
á«ãç ï.

�«ãç © 1. i 2 ISUM. �®£¤  ¢ë¢®¤¨¬

�i(t; t0; B) =
X

j2N(tnt0)

bij �
X

j2N(t0nt)

bij �
X

j2N((tnt0)[(t0nt))

jbij j � kBk�(t; t0) < 
�(t; t0) = ��i(t; t0; A):

�âáî¤  á ãç¥â®¬ «¨­¥©­®áâ¨ äã­ªæ¨¨ �i(t; t0; A) ¯®«ãç ¥¬

�i(t; t
0; A+B) = �i(t; t

0; A) + �i(t; t
0; B) < 0:

�«ãç © 2. i 2 IMAX [ IMIN. �®£¤  ®ç¥¢¨¤­ë ­¥à ¢¥­áâ¢ 

fi(t; A+B) � fi(t; A) + kBk;

fi(t0; A+B) � fi(t0; A)� kBk:

�âáî¤ , ãç¨âë¢ ï à ¢¥­áâ¢® �i(t; t0; A) = �2
, ¢ë¢®¤¨¬

�i(t; t0; A+B) � �i(t; t0; A) + 2kBk < �i(t; t0; A) + 2
 = 0: �
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�«ï «î¡ëå ¤¢ãå à §«¨ç­ëå âà ¥ªâ®à¨© t ¨ t0 ¯®«®¦¨¬

�i(t; t0; A) =

8>><
>>:

i(t; t0; A); ¥á«¨ i 2 ISUM;


i(t n t0; t0; A); ¥á«¨ i 2 IMAX;


i(t; t0 n t; A); ¥á«¨ i 2 IMIN:

�®íâ®¬ã, ãç¨âë¢ ï (1), «¥£ª® ¢¨¤¥âì, çâ® �i(t; t0; A) = +1 «¨èì ¢ ¤¢ãå á«ãç ïå: 1) i 2 IMAX,
t n t0 = ;; 2) i 2 IMIN, t0 n t = ;.

�ç¥¢¨¤­®,

8i 2 Nn; 8t 2 T; 8t0 2 T (�i(t; t0; A) � 
i(t; t0; A)); (2)

¯à¨ç¥¬ ­¥à ¢¥­áâ¢® �i(t; t0; A) > 
i(t; t0; A) ¢ë¯®«­ï¥âáï «¨èì ¢ á«¥¤ãîé¨å á«ãç ïå:
10 i 2 IMAX, t n t0 = ;;
20 i 2 IMIN, t0 n t = ;;
30 i 2 IMAX, t n t0 6= ;, fi(t n t0; A) < fi(t; A);
40 i 2 IMIN, t0 n t 6= ;, fi(t0 n t; A) > fi(t0; A).

�¥¬¬  2. �«ï «î¡®£® ¨­¤¥ªá  i 2 ISUM [ IMAX [ IMIN á¯à ¢¥¤«¨¢® ãâ¢¥à¦¤¥­¨¥: ¥á«¨ 0 <
' � �i(t; t0; A), t 6= t0, â® ¤«ï ¢áïª®© ¬ âà¨æë B 2 B(') ¢¥à­® ­¥à ¢¥­áâ¢®

�i(t; t0; A+B) � 0:

�®ª § â¥«ìáâ¢®. �á«¨ �i(t; t0; A) = 
i(t; t0; A), â® ãâ¢¥à¦¤¥­¨¥ «¥¬¬ë á¯à ¢¥¤«¨¢® ¢ á¨«ã
«¥¬¬ë 1. �®íâ®¬ã á®£« á­® (2) ®áâ ¥âáï à áá¬®âà¥âì «¨èì á«ãç ©, ª®£¤  �i(t; t0; A) > 
i(t; t0; A).
�®£¤  ¢ë¯®«­ï¥âáï ®¤­® ¨§ ãá«®¢¨© 10{40, ¯à¨¢¥¤¥­­ëå ¢ëè¥.

�«ãç © 10. �«ï «î¡®© ¬ âà¨æë B 2 Rnm ¢¢¨¤ã t0 n t 6= ; á¯à ¢¥¤«¨¢ë á®®â­®è¥­¨ï

�i(t; t0; A+B) = fi(t; A+B)�maxffi(t; A+B); fi(t0 n t; A+B)g � 0:

�«ãç © 20. �«ï ¢áïª®© ¬ âà¨æë B 2 Rnm á ãç¥â®¬ t n t0 6= ; ¢¥à­ë á®®â­®è¥­¨ï

�i(t; t
0; A+B) = minffi(t n t

0; A+B); fi(t
0; A+B)g � fi(t

0; A+B) � 0:

�«ãç © 30. �®£¤  �i(t; t0; A) = 
i(t n t0; t0; A) > 0. �®íâ®¬ã, ¡« £®¤ àï «¥¬¬¥ 1, ¤«ï ¢áïª®£®
ç¨á«  ' â ª®£®, çâ® 0 < ' � �i(t; t0; A), ¯à¨ «î¡®© ¬ âà¨æ¥ B 2 B(') ¨¬¥¥â ¬¥áâ® ­¥à ¢¥­áâ¢®

�i(t n t
0; t0; A+B) < 0: (3)

�ãáâì B 2 B('). �®§¬®¦­ë ¤¢  ¯®¤á«ãç ï.
30:1 fi(t; A+B) = fi(t n t0; A+B). �®£¤  ¢ á¨«ã (3) ¯®«ãç ¥¬ �i(t; t0; A+B) < 0.
30:2 fi(t; A+B) = fi(t \ t0; A+B), t \ t0 6= ;. � íâ®¬ ¯®¤á«ãç ¥ ®ç¥¢¨¤­ë á®®â­®è¥­¨ï

�i(t; t0; A+B) = fi(t \ t0; A+B)� fi(t0; A+B) � 0:

�«ãç © 40 à áá¬ âà¨¢ ¥âáï  ­ «®£¨ç­® á«ãç î 30.

�«ï ¢áïª®© âà ¥ªâ®à¨¨ t 2 P n(A) ¢¢¥¤¥¬ ¬­®¦¥áâ¢®

Q(t; A) = ft0 2 T n ftg : f(t0; A) = f(t; A)g:

�¥®à¥¬  1. � ¤ ç  Zn(A), n � 1, á «î¡®© ª®¬¡¨­ æ¨¥© ç áâ­ëå ªà¨â¥à¨¥¢ MINSUM,

MINMAX ¨ MINMIN ª¢ §¨ãáâ®©ç¨¢  â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  á¯à ¢¥¤«¨¢  ä®à¬ã« 

8t 2 P n(A) (Q(t; A) 6= ; ) 8t0 2 Q(t; A); 8i 2 Nn (�i(t; t0; A) > 0)):
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�®ª § â¥«ìáâ¢®. �®áâ â®ç­®áâì. �ãáâì t 2 P n(A), t0 2 T n ftg. �®§¬®¦­ë ¤¢  á«ãç ï.
�«ãç © 1. t0 2 T nQ(t; A). �®£¤  f(t; A) 6= f(t0; A) ¨ ¢ á¨«ã t 2 P n(A) ­ ©¤¥âáï ¨­¤¥ªá s â ª®©,

çâ® �s(t; t0; A) < 0. �®íâ®¬ã áãé¥áâ¢ã¥â â ª®¥ ç¨á«® " = "(t0) > 0, çâ® ¤«ï «î¡®© ¢®§¬ãé îé¥©
¬ âà¨æë B 2 B(") á¯à ¢¥¤«¨¢® ­¥à ¢¥­áâ¢®

�s(t; t0; A+B) < 0:

�«¥¤®¢ â¥«ì­®, ­¨ª ª ï âà ¥ªâ®à¨ï ¨§ T n Q(t; A) ­¥ ¯à¨­ ¤«¥¦¨â ¬­®¦¥áâ¢ã �(t; A + B) ­¨
¯à¨ ª ª®© ¬ âà¨æ¥ B 2 B("1), £¤¥ "1 = minf"(t0) : t0 2 T nQ(t; A)g.

�«ãç © 2. t02Q(t; A). �®£¤  ¤«ï «î¡®£® ¨­¤¥ªá  i 2 Nn á¯à ¢¥¤«¨¢® ­¥à ¢¥­áâ¢® �i(t; t0; A)>0.
� «¥¥, ¯®« £ ï "(t0) = minf�i(t; t0; A) : i 2 Nng, ­  ®á­®¢ ­¨¨ «¥¬¬ë 2 ¯®«ãç ¥¬

8i 2 Nn; 8B 2 B("(t0)) (�i(t; t
0; A+B) � 0):

� ª¨¬ ®¡à §®¬, ­¨ª ª ï âà ¥ªâ®à¨ï ¨§ ¬­®¦¥áâ¢  Q(t; A) ­¥ ¯à¨­ ¤«¥¦¨â ¬­®¦¥áâ¢ã
�(t; A+B) ­¨ ¯à¨ ª ª®© ¬ âà¨æ¥ B 2 B("2), £¤¥ "2 = minf"(t0) : t0 2 Q(t; A)g.

�¥§î¬¨àãï, § ª«îç ¥¬, çâ® t 2 P n(A + B) ¯à¨ «î¡®© ¢®§¬ãé îé¥© ¬ âà¨æ¥ B 2 B("), £¤¥
" = minf"1; "2g. �®íâ®¬ã § ¤ ç  Zn(A) ª¢ §¨ãáâ®©ç¨¢ .

�¥®¡å®¤¨¬®áâì ¤®ª ¦¥¬ ¬¥â®¤®¬ ®â ¯à®â¨¢­®£®. �ãáâì t 2 P n(A), Q(t; A) 6= ; ¨ áãé¥áâ¢ãîâ
â ª¨¥ t0 2 Q(t; A) ¨ p 2 Nn, çâ®

�p(t; t0; A) � 0: (4)

�®áâà®¨¬ ¢®§¬ãé îéãî ¬ âà¨æã B� = [bi j ]n�m ¯® ¯à ¢¨«ã

bij =

8>><
>>:
�; ¥á«¨ i = p 2 ISUM [ IMAX; j 2 N(t n t0);

��; ¥á«¨ i = p 2 ISUM [ IMIN; j 2 N(t0 n t);

0 ¤«ï ®áâ «ì­ëå ¯ à (i; j) 2 Nn �Nm;

£¤¥ 0 < � < ".
� áá¬®âà¨¬ ¢®§¬®¦­ë¥ á«ãç ¨.
�«ãç © 1. p 2 ISUM. �®£¤  ®ç¥¢¨¤­® à ¢¥­áâ¢®

�p(t; t
0; A+B�) = �p(t; t

0; A) + ��(t; t0):

�«ãç © 2. p 2 IMAX. � á¨«ã áâà®¥­¨ï ¬ âà¨æë B� ¢ë¢®¤¨¬

�p(t; t0; A+B�) = maxffp(t n t0; A+B�); fp(t \ t0; A+B�)g � fp(t0; A+B�) =

= maxffp(t n t0; A) + �; fp(t \ t0; A)g � fp(t0; A):

�§ ä®à¬ã«ë (4) á ãç¥â®¬ ®¯à¥¤¥«¥­¨ï ¢¥«¨ç¨­ë �p(t; t0; A) ¯®«ãç ¥¬ fp(t n t0; A) � fp(t0; A),
¯à¨ç¥¬ t n t0 6= ;. �âáî¤  ¢¢¨¤ã ®ç¥¢¨¤­®£® ­¥à ¢¥­áâ¢  fp(t0; A) � fp(t \ t0; A) ¢ëâ¥ª ¥â ­¥à -
¢¥­áâ¢® fp(t n t0; A) � fp(t \ t0; A). �«¥¤®¢ â¥«ì­®,

maxffp(t n t0; A) + �; fp(t \ t0; A)g = fp(t n t0; A) + � = fp(t; A) + �:

�®íâ®¬ã á¯à ¢¥¤«¨¢® à ¢¥­áâ¢® �p(t; t0; A+B�) = �p(t; t0; A) + �.
�«ãç © 3. p 2 IMIN. �®£¤ , ¯à¨­¨¬ ï ¢® ¢­¨¬ ­¨e áâà®¥­¨¥ ¬ âà¨æë B�, ¢ë¢®¤¨¬

�p(t; t
0; A+B�) = fp(t; A+B�)�minffp(t

0 n t; A+B�); fp(t \ t0; A+B�)g =

= fp(t; A)�minffp(t0 n t; A)� �; fp(t \ t0; A)g:

�®£« á­® (4) ¨ ®¯à¥¤¥«¥­¨î ç¨á«  �p(t; t0; A) ¯®«ãç ¥¬ fp(t0 n t; A) � fp(t; A), ¯à¨ç¥¬ t0 n t 6= ;.
�âáî¤  ¢¢¨¤ã ®ç¥¢¨¤­®£® ­¥à ¢¥­áâ¢  fp(t; A) � fp(t \ t0; A) ¢ë¢®¤¨¬ fp(t0 n t; A) � fp(t \ t0; A).
�«¥¤®¢ â¥«ì­®,

minffp(t0 n t; A)� �; fp(t \ t0; A)g = fp(t0 n t; A)� � = fp(t0; A)� �:
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�®íâ®¬ã ¢ë¯®«­ï¥âáï à ¢¥­áâ¢® �p(t; t0; A + B�) = �p(t; t0; A) + �. �®¡¨à ï ¢á¥ ¤®ª § ­­®¥ ¨
ãç¨âë¢ ï, çâ® �p(t; t0; A) � 0, ã¡¥¦¤ ¥¬áï ¢ á¯à ¢¥¤«¨¢®áâ¨ ­¥à ¢¥­áâ¢  �p(t; t0; A + B�) > 0.
� â® ¦¥ ¢à¥¬ï, ¯®áª®«ìªã t0 2 Q(t; A), ¯®«ãç ¥¬, çâ® ¤«ï ¢áïª®£® ¨­¤¥ªá  i 2 Nn n fpg ¢¥à­®
à ¢¥­áâ¢® �i(t; t0; A+B�) = 0.

� ª¨¬ ®¡à §®¬, ¤«ï «î¡®£® ç¨á«  " > 0 áãé¥áâ¢ã¥â â ª ï ¬ âà¨æ  B� 2 B("), çâ® t =2
P n(A+B�). �«¥¤®¢ â¥«ì­®, ¢ á¨«ã ¯à¨­ ¤«¥¦­®áâ¨ t 2 P n(A) § ª«îç ¥¬, çâ® § ¤ ç  Zn(A) ­¥
ï¢«ï¥âáï ª¢ §¨ãáâ®©ç¨¢®©.

�à ¤¨æ¨®­­®¥ ¬­®¦¥áâ¢® �¬¥©« , â. ¥. ¬­®¦¥áâ¢® áâà®£® íää¥ªâ¨¢­ëå âà ¥ªâ®à¨©, ®¯à¥¤¥-
«¨¬ á«¥¤ãîé¨¬ ®¡à §®¬:

Sn(A) = ft 2 P n(A) : Q(t; A) = ;g:

�ç¥¢¨¤­®, Q(t; A) 6= ; â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  t 2 P n(A) n Sn(A).
�¢¥¤¥¬ ¬­®¦¥áâ¢®

P n
� (A) = ft 2 P n(A) n Sn(A) : 8t0 2 Q(t; A); 8i 2 Nn (�i(t; t

0; A) > 0)g:

�®£¤  á¯à ¢¥¤«¨¢  á«¥¤ãîé ï íª¢¨¢ «¥­â­ ï ä®à¬ã«¨à®¢ª  â¥®à¥¬ë 1.

�¥®à¥¬  10. � ¤ ç  Zn(A), n � 1, á «î¡®© ª®¬¡¨­ æ¨¥© ç áâ­ëå ªà¨â¥à¨¥¢ MINSUM,

MINMAX ¨ MINMIN ª¢ §¨ãáâ®©ç¨¢  â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  ¢ë¯®«­ï¥âáï ®¤­® ¨§ ãá«®-

¢¨©:
P n(A) = Sn(A);
; 6= P n(A) n Sn(A) = P n

� (A).

�à¨¢¥¤¥¬ ®ç¥¢¨¤­ë¥ á«¥¤áâ¢¨ï â¥®à¥¬ë 1 (â¥®à¥¬ë 10).

�«¥¤áâ¢¨¥ 1. �á«¨ jP n(A)j = 1, n � 1, â® § ¤ ç  Zn(A) ª¢ §¨ãáâ®©ç¨¢ .

�«¥¤áâ¢¨¥ 2 ([1]). �á«¨ ¢¥ªâ®à­ë© ªà¨â¥à¨© f(t; A) á®¤¥à¦¨â å®âï ¡ë ®¤¨­ ç áâ­ë© ªà¨-
â¥à¨© ¢¨¤  MINSUM, â® § ¤ ç  Zn(A), n � 1, ª¢ §¨ãáâ®©ç¨¢  â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤ 
P n(A) = Sn(A).

�«¥¤áâ¢¨¥ 3 ([13]). �¤­®ªà¨â¥à¨ «ì­ ï «¨­¥©­ ï (á ªà¨â¥à¨¥¬ ¢¨¤  MINSUM) § ¤ ç Z1(A)
ª¢ §¨ãáâ®©ç¨¢  â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  jP 1(A)j = 1.
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