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� ª ®¡ëç® ( ¯à., [1]{[5]), ¯®¤ ãáâ®©ç¨¢®áâìî ¬®£®ªà¨â¥à¨ «ì®© (¢¥ªâ®à®©) § ¤ ç¨ ¤¨á-
ªà¥â®© ®¯â¨¬¨§ æ¨¨ ¡ã¤¥¬ ¯®¨¬ âì á¢®©áâ¢® ¥¯®ï¢«¥¨ï ®¢ëå ®¯â¨¬ã¬®¢ � à¥â® ¯à¨ \¬ -
«ëå" ¢®§¬ãé¥¨ïå ¯ à ¬¥âà®¢ ¨áå®¤®© § ¤ ç¨, â. ¥. ¤¨áªà¥âë©   «®£ á¢®©áâ¢  ¯®«ã¥¯à¥-
àë¢®áâ¨ á¢¥àåã ¢ á¬ëá«¥ � ãá¤®àä  [1], [6]{[8] â®ç¥ç®-¬®¦¥áâ¢¥®£® ®â®¡à ¦¥¨ï, å à ª-
â¥à¨§ãîé¥£® § ¢¨á¨¬®áâì ¬®¦¥áâ¢  � à¥â® ®â ¨áå®¤ëå ¤ ëå § ¤ ç¨.

�§¢¥áâ® [1], [2], [4], [5], [8], çâ® áª «ïàë¥ (®¤®ªà¨â¥à¨ «ìë¥) «¨¥©ë¥ § ¤ ç¨ ¤¨áªà¥â®©
®¯â¨¬¨§ æ¨¨ ¢á¥£¤  ï¢«ïîâáï ãáâ®©ç¨¢ë¬¨. Cãé¥áâ¢®¢ ¨¥ ¥ãáâ®©ç¨¢ëå (¥ª®àà¥ªâ® ¯®áâ -
¢«¥ëå ¯® �¤ ¬ àã) ¢¥ªâ®àëå § ¤ ç ¤¨áªà¥â®© ®¯â¨¬¨§ æ¨¨ ( ¯à., [1]{[5]) ¥áâ¥áâ¢¥® ¯à¨-
¢®¤¨â ª ¥®¡å®¤¨¬®áâ¨ á®§¤ ¨ï (¥á«¨ íâ® ¢®§¬®¦®) à¥£ã«ïà¨§¨àãîé¥£® ®¯¥à â®à , ¯à¥¤áâ -
¢«ïîé¥£® á®¡®© ª®ªà¥âë© ¢¨¤ ¢®§¬ãé¥¨© ¨áå®¤ëå ¤ ëå ¤¨áªà¥â®© § ¤ ç¨ á â¥¬, çâ®¡ë,
ª ª ¨ ¢ á«ãç ¥ § ¤ ç¨ «¨¥©®£® ¯à®£à ¬¬¨à®¢ ¨ï [6], [9], § ¬¥¨âì ¢®§¬®¦® ¥ãáâ®©ç¨¢ãî
§ ¤ çã á¥à¨¥© ¢®§¬ãé¥ëå ãáâ®©ç¨¢ëå. �¥à¢ë© à¥§ã«ìâ â ¢ íâ®¬  ¯à ¢«¥¨¨ ¡ë« ¯®«ãç¥ ¢
à ¡®â¥ [10] (á¬. â ª¦¥ ¬®®£à ä¨î [1]), £¤¥   ®á®¢¥  ¯¯ à â  ¢ë¯ãª«ëå ª®ãá®¢ ¯à¥¤«®¦¥ 
à¥£ã«ïà¨§ æ¨ï ¨ ¯® ¢¥ªâ®à®¬ã ªà¨â¥à¨î ¨ ¯® ®£à ¨ç¥¨ï¬ ¢¥ªâ®à®© § ¤ ç¨ æ¥«®ç¨á«¥®-
£® «¨¥©®£® ¯à®£à ¬¬¨à®¢ ¨ï (���) ¯®¨áª  ¬®¦¥áâ¢  � à¥â®   ®£à ¨ç¥®¬ ¬®¦¥áâ¢¥
¤®¯ãáâ¨¬ëå à¥è¥¨©. �à¨ íâ®¬ ¢ [10] à¥£ã«ïà¨§ æ¨ï ¯® ¢¥ªâ®à®¬ã ªà¨â¥à¨î ¯à¥¤¯®« £ ¥â
§ ¬¥ã ¢¥ªâ®à®© § ¤ ç¨ ��� ¢®§¬ãé¥®© § ¤ ç¥© á ¬®¦¥áâ¢®¬ C«¥©â¥à , á®¤¥à¦ é¨¬áï ¢
¬®¦¥áâ¢¥ � à¥â® ¨áå®¤®© § ¤ ç¨.

� ¤ ®© áâ âì¥ íâ®â à¥§ã«ìâ â ®¡®¡é ¥âáï ¢ â®¬ á¬ëá«¥, çâ® §¤¥áì ãª §  ¢¨¤®¨§¬¥¥ë©
à¥£ã«ïà¨§¨àãîé¨© ®¯¥à â®à, ¢®§¤¥©áâ¢ãîé¨©   ¢¥ªâ®àë© ªà¨â¥à¨© ¨ ¯¥à¥¢®¤ïé¨© ¢®§¬®¦®
¥ãáâ®©ç¨¢ãî ¨áå®¤ãî ¢¥ªâ®àãî § ¤ çã ��� ¢ á¥à¨î ¥ â®«ìª® ãáâ®©ç¨¢ëå, ® ®¤®¢à¥¬¥-
® ¨ íª¢¨¢ «¥âëå § ¤ ç, â. ¥. § ¤ ç á ¯¥à¢® ç «ìë¬ ¬®¦¥áâ¢®¬ � à¥â®. �à¥¤«®¦¥ â ª¦¥
¯à¨¥¬ "-à¥£ã«ïà¨§ æ¨¨ ¢¥ªâ®à®© § ¤ ç¨ ���, ¯®§¢®«ïîé¨© § ¬¥¨âì ¢®§¬®¦® ¥ãáâ®©ç¨-
¢ãî § ¤ çã ¢®§¬ãé¥ë¬¨ "-ãáâ®©ç¨¢ë¬¨ § ¤ ç ¬¨.

�ãáâì ¬ âà¨æ  C = [cij ] 2 Rm�n, m � 1, n � 1. �  ª®¥ç®¬ ¬®¦¥áâ¢¥ (¤®¯ãáâ¨¬ëå)
à¥è¥¨© X � Zn § ¤ ¤¨¬ ¢¥ªâ®àë© «¨¥©ë© ªà¨â¥à¨© Cx, ª®¬¯®¥âë ª®â®à®£® (ç áâë¥
ªà¨â¥à¨¨), ¥ ®£à ¨ç¨¢ ï ®¡é®áâ¨, áç¨â ¥¬ ¬¨¨¬¨§¨àã¥¬ë¬¨

Cix! min
x2X

; i 2 Nm:

�¤¥áì Nm = f1; 2; : : : ;mg, x = (x1; x2; : : : ; xn)T , Ci = (ci1; ci2; : : : ; cin) ¨ ¢ ¤ «ì¥©è¥¬ ¨¦¨©
¨¤¥ªá ã ¬ âà¨æë (¢¥ªâ®à ) ¡ã¤¥â ãª §ë¢ âì   á®®â¢¥âáâ¢ãîéãî áâà®ªã ¬ âà¨æë (ª®¬¯®¥âã
¢¥ªâ®à ).

�®¤ ¢¥ªâ®à®© (m-ªà¨â¥à¨ «ì®©) § ¤ ç¥© ��� Zm(C) ¡ã¤¥¬ ¯®¨¬ âì § ¤ çã  å®¦¤¥¨ï
¬®¦¥áâ¢  � à¥â® (¬®¦¥áâ¢  íää¥ªâ¨¢ëå à¥è¥¨©)

P (C) = fx 2 X : �(x;C) = ;g;

� ¡®â  ¢ë¯®«¥  ¯à¨ ¯®¤¤¥à¦ª¥ �¥«®àãááª®£® à¥á¯ã¡«¨ª áª®£® ä®¤  äã¤ ¬¥â «ìëå ¨áá«¥¤®-
¢ ¨© (£à â �97-266).
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£¤¥
�(x;C) = fx0 2 X : Cx � Cx0; Cx 6= Cx0g:

�¢¥¤¥¬ â ª¦¥ âà ¤¨æ¨®®¥ ¬®¦¥áâ¢® C«¥©â¥à  (á« ¡® íää¥ªâ¨¢ëå à¥è¥¨©)

S(C) = fx 2 X : �(x;C) = ;g;

£¤¥
�(x;C) = fx0 2 X : 8i 2 Nm Cix > Cix

0g:

�«ï «î¡®© ¬ âà¨æë C 2 Rm�n ®ç¥¢¨¤® ¢ª«îç¥¨¥

P (C) � S(C): (1)

�á®, çâ® ¢ ç áâ®¬ á«ãç ¥, ª®£¤  m = 1, ¬®¦¥áâ¢® � à¥â® á®¢¯ ¤ ¥â á ¬®¦¥áâ¢®¬ C«¥©-
â¥à  ¨ ¯à¥¢à é ¥âáï ¢ ¬®¦¥áâ¢® ¢á¥å ®¯â¨¬ «ìëå à¥è¥¨©,    è  § ¤ ç  | ¢ ®¡ëçãî
(áª «ïàãî) § ¤ çã ��� Z1(c)   ®£à ¨ç¥®¬ ¬®¦¥áâ¢¥, £¤¥ c 2 Rn.

� ¤ «ì¥©è¥¬ ¡ã¤¥¬ ¯à¥¤¯®« £ âì, çâ® ç¨á«® ç áâëå ªà¨â¥à¨¥¢ m � 2, ¯®áª®«ìªã, ª ª ã¦¥
®â¬¥ç «®áì, ¢áïª ï § ¤ ç  ��� Z1(c) ãáâ®©ç¨¢ .

�¢¥¤¥¬ ®¡®§ ç¥¨¥ P (C) := X n P (C). �¥â®¤®¬ ®â ¯à®â¨¢®£® «¥£ª® ¤®ª §ë¢ ¥âáï

�¥¬¬  1. �ãáâì C;B 2 Rm�n. �á«¨ ¤«ï ¢áïª®£® à¥è¥¨ï x 2 P (C) á¯à ¢¥¤«¨¢® ¢ª«îç¥¨¥
�(x;C) � �(x;B), â® S(B) � P (C).

�«ï «î¡®£®  âãà «ì®£® ç¨á«  k ¢ ¯à®áâà áâ¢¥ Rk § ¤ ¤¨¬ ¯®«ïàë¥ ¤àã£ ª ¤àã£ã ®à¬ë
l1 ¨ l1

kyk = maxfjyij : i 2 Nkg; kyko =
kX
i=1

jyij:

�®¤ ®à¬®© ¬ âà¨æë C = [cij ] 2 Rm�n ¡ã¤¥¬ ¯®¨¬ âì ®à¬ã ¢¥ªâ®à  (c11; c12; : : : ; cmn).
� ¤ «ì¥©è¥¬ ¯® ¤®¡ïâáï á«¥¤ãîé¨¥ ®ç¥¢¨¤ë¥ ¥à ¢¥áâ¢  ¤«ï ¬ âà¨æë C ¨ ¥¥ áâà®ª

8i 2 Nm jCixj � kCik kxk
o � kCk kxko: (2)

C«¥¤ãï [1]{[5], § ¤ çã Zm(C)  §®¢¥¬ ãáâ®©ç¨¢®© (¯® ¢¥ªâ®à®¬ã ªà¨â¥à¨î), ¥á«¨ áãé¥áâ¢ã¥â
â ª®¥ ç¨á«® " > 0, çâ®

8C 0 2 
(") P (C + C 0) � P (C); (3)

£¤¥ ¬®¦¥áâ¢® ¢®§¬ãé îé¨å ¬ âà¨æ 
(") § ¤ ¥âáï à ¢¥áâ¢®¬


(") = fC 0 2 Rm�n : kC 0k < "g:

�ç¥¢¨¤®, çâ® ¢ á«ãç ¥, ª®£¤  P (C) = ;, § ¤ ç  Zm(C) ãáâ®©ç¨¢ .

�¥¬¬  2 ([1], [10]). �«ï «î¡®© ¬ âà¨æë C 2 Rm�n á¯à ¢¥¤«¨¢  ä®à¬ã« 

9" > 0 8C 0 2 
(") S(C + C 0) � S(C):

�ë¬¨ á«®¢ ¬¨, «¥¬¬  2 ãâ¢¥à¦¤ ¥â, çâ® ¢¥ªâ®à ï § ¤ ç  ���  å®¦¤¥¨ï ¬®¦¥áâ¢ 
C«¥©â¥à  ¢á¥£¤  ãáâ®©ç¨¢ .

�ãáâì A 2 Rm�n. �â®¡à ¦¥¨¥ ' : Rm�n ! Rm�n, ª®â®à®¥ ®¯à¥¤¥«ï¥âáï ¯® ¯à ¢¨«ã

8C 2 Rm�n '(C) = C +A;

 §®¢¥¬ A-®¯¥à â®à®¬. �¥¬ á ¬ë¬ A-®¯¥à â®à ¢áïªãî § ¤ çã Zm(C) ¯¥à¥¢®¤¨â ¢ § ¤ çã Zm(C+
A). �ã¤¥¬ £®¢®à¨âì, çâ® A-®¯¥à â®à áâ ¡¨«¨§¨àã¥â § ¤ çã Zm(C), ¥á«¨ áãé¥áâ¢ã¥â â ª®¥ ç¨á«®
" > 0, çâ® á¯à ¢¥¤«¨¢  ä®à¬ã« 

8C 0 2 
(") P (C +A+C 0) � P (C): (4)
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�ãáâì ¬ âà¨æ  M = [�ij ] 2 Rm�m
> , ¢¥ªâ®à t 2 Rm

> , £¤¥ R> = fu 2 R : u > 0g. �«ï ¬ âà¨æë

C 2 Rm�n ¢¢¥¤¥¬ ¬ âà¨æã A(C;M; t) = (A1; A2; : : : ; Am)T á® áâà®ª ¬¨ Ai = ti
mP
k=1

�ikCk, i 2 Nm.

�¥®à¥¬  1. �ãáâì C 2 Rm�n, m � 2, n � 1. �«ï «î¡®© ¬ âà¨æë M 2 Rm�m
> ¨ ¢áïª®£®

¢¥ªâ®à  t 2 Rm
> A(C;M; t)-®¯¥à â®à áâ ¡¨«¨§¨àã¥â ¢¥ªâ®àãî § ¤ çã ��� Zm(C), ¯à¨ç¥¬

S(C +A(C;M; t)) � P (C):

�®ª § â¥«ìáâ¢®. �ãáâì M 2 Rm�m
> , t 2 Rm

> . �á«¨ P (C) = ;, â® «î¡®© A-®¯¥à â®à áâ ¡¨-
«¨§¨àã¥â § ¤ çã Zm(C).

�ãáâì x 2 P (C) 6= ;. �®£¤  �(x;C) 6= ; ¨ ¤«ï «î¡®£® à¥è¥¨ï x0 2 �(x;C)   ®á®¢ ¨¨
®¯à¥¤¥«¥¨ï ¬®¦¥áâ¢  �(x;C) á¯à ¢¥¤«¨¢ë ¥à ¢¥áâ¢ 

8i 2 Nm (Ci +Ai)(x� x0) � ti

mX
k=1

�ikCk(x� x0) > 0:

�®íâ®¬ã c®£« á® ®¯à¥¤¥«¥¨î ¬®¦¥áâ¢  �(x;C + A(C;M; t)) ¨¬¥¥¬ x0 2 �(x;C + A(C;M; t)).
� ª¨¬ ®¡à §®¬, á¯à ¢¥¤«¨¢ë á®®â®è¥¨ï

8x 2 P (C) �(x;C) � �(x;C +A(C;M; t)):

�âáî¤  á ãç¥â®¬ «¥¬¬ë 1 ¢ë¢®¤¨¬

S(C +A(C;M; t)) � P (C): (5)

� «¥¥ ¢ á¨«ã «¥¬¬ë 2 ¯®«ãç ¥¬

9" > 0 8C 0 2 
(") S(C +A(C;M; t) + C 0) � S(C +A(C;M; t)):

�ç¨âë¢ ï (1) ¨ (5), § ª«îç ¥¬, çâ®

9" > 0 8C 0 2 
(") P (C +A(C;M; t) + C 0) � P (C);

â. ¥. A(C;M; t)-®¯¥à â®à áâ ¡¨«¨§¨àã¥â § ¤ çã Zm(C).

�§ â¥®à¥¬ë 1, ¢ ç áâ®áâ¨, ¢ëâ¥ª ¥â á«¥¤ãîé¨© à ¥¥ ¨§¢¥áâë© à¥§ã«ìâ â.

C«¥¤áâ¢¨¥ [10] (á¬. â ª¦¥ [1]). �ãáâì C 2 Rm�n, m � 2, n � 1, ¨ áâà®ª¨ ¬ âà¨æë
A 2 Rm�n ¢ëç¨á«ïîâáï ¯® ä®à¬ã« ¬

Ai = �
mX
k=1

�kCk; i 2 Nm;

£¤¥ � > 0,
mP
k=1

�k = 1, �i > 0, i 2 Nm. �®£¤  A-®¯¥à â®à áâ ¡¨«¨§¨àã¥â ¢¥ªâ®àãî § ¤ çã ���

Zm(C), ¨ «î¡®¥ á« ¡® íää¥ªâ¨¢®¥ à¥è¥¨¥ ¢®§¬ãé¥®© § ¤ ç¨ Zm(C+A) ¡ã¤¥â íää¥ªâ¨¢ë¬
à¥è¥¨¥¬ ¨áå®¤®© § ¤ ç¨ Zm(C).

�ãáâì C;D 2 Rm�n. � ¤ ç¨ Zm(C) ¨ Zm(D)  §®¢¥¬ íª¢¨¢ «¥âë¬¨, ¥á«¨ P (C) = P (D). �
íâ®¬ á«ãç ¥ ¡ã¤¥¬ ¯¨á âì Zm(C) � Zm(D).

�ã¤¥¬ £®¢®à¨âì, çâ® A-®¯¥à â®à à¥£ã«ïà¨§¨àã¥â § ¤ çã Zm(C), ¥á«¨ Zm(C) � Zm(C + A)
¨ § ¤ ç  Zm(C + A) ãáâ®©ç¨¢ . �á®, çâ® ¢áïª¨© A-®¯¥à â®à, ª®â®àë© à¥£ã«ïà¨§¨àã¥â § ¤ çã
Zm(C), ®¤®¢à¥¬¥® ¥¥ áâ ¡¨«¨§¨àã¥â.

�¥®à¥¬  2. �ãáâì C 2 Rm�n, m � 2, n � 1. �«ï ¢áïª®© ¬ âà¨æë M 2 Rm�m
> áãé¥áâ¢ã-

¥â â ª®© ¢¥ªâ®à t� 2 Rm
> , çâ® A(C;M; t�)-®¯¥à â®à à¥£ã«ïà¨§¨àã¥â ¢¥ªâ®àãî § ¤ çã ���

Zm(C).
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�®ª § â¥«ìáâ¢®. �á«¨ � := jfCx : x 2 Xgj = 1, â®, ®ç¥¢¨¤®, A(C;M; t�)-®¯¥à â®à à¥£ã«ï-
à¨§¨àã¥â § ¤ çã Zm(C) ¯à¨ «î¡®¬ ¢¥ªâ®à¥ t� 2 Rm

> . �á«¨ � > 1, â® áãé¥áâ¢ã¥â ¯®«®¦¨â¥«ì®¥
ç¨á«®

� =
minfCi(x� x0) > 0 : x; x0 2 X; i 2 Nmg

mkMk kCkmaxfkx� x0ko : x; x0 2 Xg
:

�ãáâì ª®¬¯®¥âë ¢¥ªâ®à  t� ã¤®¢«¥â¢®àïîâ ¥à ¢¥áâ¢ ¬

0 < t�i < �; i 2 Nm: (6)

C ç «  ¤®ª ¦¥¬, çâ® Zm(C + A(C;M; t�)) � Zm(C). � á¨«ã ¢ª«îç¥¨ï (5) ¨¬¥¥¬ P (C +
A(C;M; t�)) � P (C). � «¥¥ ¤®ª § â¥«ìáâ¢® ¯à®¢¥¤¥¬ ¬¥â®¤®¬ ®â ¯à®â¨¢®£®. �à¥¤¯®«®¦¨¬, çâ®
áãé¥áâ¢ã¥â à¥è¥¨¥ x 2 P (C)nP (C+A(C;M; t�)). �®£¤  ¬®¦¥áâ¢® �(x;C+A(C;M; t�)) ¥¯ãáâ®.
�á«¨ x0 | ®¤¨ ¨§ í«¥¬¥â®¢ íâ®£® ¬®¦¥áâ¢ , â® (¢¢¨¤ã x 2 P (C)) Cx � Cx0, ¨  ©¤¥âáï â ª®©
¨¤¥ªá i 2 Nm, çâ® Cix < Cix

0. �®íâ®¬ã   ®á®¢ ¨¨ (2) ¨ (6) ¢ë¢®¤¨¬

(Ci +Ai)(x� x0) = Ci(x� x0) + t�i

mX
k=1

�ikCk(x� x0) �

� Ci(x� x0) + t�i

mX
k=1

j�ikCk(x� x0)j � Ci(x� x0) + t�imkMk kCkkx � x0ko <

< Ci(x� x0) + minfCk(x� x0) > 0 : x; x0 2 X; k 2 Nmg � Ci(x� x0) + jCi(x� x0)j = 0;

â. ¥. x0 =2 �(x;C +A(C;M; t�)). �®«ãç¥®¥ ¯à®â¨¢®à¥ç¨¥ ¤®ª §ë¢ ¥â, çâ® Zm(C +A(C;M; t�)) �
Zm(C). � ª¨¬ ®¡à §®¬, P (C + A(C;M; t�)) = P (C). �âáî¤  á®£« á® â¥®à¥¬¥ 1 ¤«ï ¢áïª®©
¬ âà¨æë M 2 Rm�m

> § ¤ ç  Zm(C +A(C;M; t�)) ãáâ®©ç¨¢ .

�â¬¥â¨¬, çâ® ¤®ª § â¥«ìáâ¢® â¥®à¥¬ë ®á¨â ª®áâàãªâ¨¢ë© å à ªâ¥à, ¯®áª®«ìªã ¥à ¢¥-
áâ¢ ¬¨ (6) ãª §   ¢¥àåïï £à ¨æ  ¤«ï ¯®«®¦¨â¥«ìëå ª®®à¤¨ â ¢¥ªâ®à  t�.

�ãáâì " > 0, A;C 2 Rm�n. �ã¤¥¬ £®¢®à¨âì, çâ® A-®¯¥à â®à "-áâ ¡¨«¨§¨àã¥â § ¤ çã Zm(C),
¥á«¨ ¢ë¯®«ï¥âáï (4).

�¥®à¥¬  3. �ãáâì C 2 Rm�n, m � 2, n � 1. �«ï «î¡®£® ç¨á«  " > 0 ¨ ¢áïª®© ¬ âà¨æë

M 2 Rm�m
> áãé¥áâ¢ã¥â â ª®© ¢¥ªâ®à t� 2 Rm

> , çâ® A(C;M; t�)-®¯¥à â®à "-áâ ¡¨«¨§¨àã¥â
¢¥ªâ®àãî § ¤ çã ��� Zm(C), ¯à¨ç¥¬ S(C +A(C;M; t�)) � P (C).

�®ª § â¥«ìáâ¢®. �á«¨ P (C) = ;, â® «î¡®© A-®¯¥à â®à "-áâ ¡¨«¨§¨àã¥â § ¤ çã Zm(C).
�ãáâì P (C) 6= ;, M = [�ij ] 2 Rm�m

> , " > 0 ¨ t� | «î¡®© ¢¥ªâ®à á ª®¬¯®¥â ¬¨

t�i �
�

�i
; i 2 Nm; (7)

£¤¥

� = "maxfkx� x0ko : x; x0 2 Xg;

�i = min
� mX
k=1

�ikCk(x� x0) : x 2 P (C); x0 2 �(x;C)
�
; i 2 Nm:

�®£¤  ¤«ï «î¡®© ¢®§¬ãé îé¥© ¬ âà¨æë C 0 2 
("), «î¡ëå à¥è¥¨© x 2 P (C), x0 2 �(x;C) ¨
¢áïª®£® ¨¤¥ªá  i 2 Nm á¯à ¢¥¤«¨¢ë ¥à ¢¥áâ¢ 

(Ci +Ai + C 0

i)(x� x0) �
�
t�i

mX
j=1

�ijCj + C 0

i

�
(x� x0) > toi �i � � � 0:

�®íâ®¬ã 8C 0 2 
(") S(C + A(C;M; to) + C 0) � P (C). �«ï § ¢¥àè¥¨ï ¤®ª § â¥«ìáâ¢  ®áâ «®áì
¢®á¯®«ì§®¢ âìáï ¢ª«îç¥¨¥¬ (1).
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� ¬¥â¨¬, çâ® ¢ ®â«¨ç¨e ®â ¤®ª § ®© â¥®à¥¬ë 3 ¢ à ¡®â¥ [9] "-áâ ¡¨«¨§ æ¨ï § ¤ ç¨ Zm(C)
¤®áâ¨£ ¥âáï «¨èì ¯à¨ ¤®áâ â®ç® ¬ «®¬ " > 0. � ¤ çã Zm(C)  §®¢¥¬ "-ãáâ®©ç¨¢®©, ¥á«¨ ¢ë-
¯®«ï¥âáï ä®à¬ã«  (3). �ãáâì " > 0. �ã¤¥¬ £®¢®à¨âì, çâ® A-®¯¥à â®à "-à¥£ã«ïà¨§¨àã¥â § ¤ çã
Zm(C), ¥á«¨ ® à¥£ã«ïà¨§¨àã¥â ¥¥ ¨ § ¤ ç  Zm(C +A) "-ãáâ®©ç¨¢ .

�ãâ¥¬ ¥¯®áà¥¤áâ¢¥®£® ®¡à é¥¨ï ª ¤®ª § â¥«ìáâ¢ã â¥®à¥¬ 2 ¨ 3 á ãç¥â®¬ ¥à ¢¥áâ¢ (6)
¨ (7) ¯®á«¥ ¥á«®¦ëå ¯à¥®¡à §®¢ ¨© ¯®«ãç ¥âáï

�¥®à¥¬  4. �ãáâì C 2 Rm�n, m � 2, n � 1, jfCx : x 2 Xgj > 1. �®£¤  ¤«ï «î¡®© ¬ âà¨æë

M = [�ij ] 2 Rm�m
> , ¢áïª®£® ç¨á«  ", ã¤®¢«¥â¢®àïîé¥£® ¥à ¢¥áâ¢ ¬

0 < " <

n
minfCi(x� x0)

mP
k=1

�ikCk(x� x0) > 0 : x; x0 2 X; i 2 Nm

o

mkMk kCkmaxf(kx� x0ko)2 : x; x0 2 Xg
;

¨ «î¡®£® ¢¥ªâ®à  t� 2 Rm
> , ª®¬¯®¥âë ª®â®à®£® ¯®¤ç¨¥ë ¥à ¢¥áâ¢ ¬

t�i �
"maxfkx� x0ko : x; x0 2 Xg

min
n mP
k=1

�ikCk(x� x0) > 0 : x; x0 2 X; i 2 Nm

o ; i 2 Nm;

A(C;M; t�)-®¯¥à â®à "-à¥£ã«ïà¨§¨àã¥â ¢¥ªâ®àãî § ¤ çã ��� Zm(C).
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