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�§ãç¥­¨î à §«¨ç­ëå  á¯¥ªâ®¢ ãáâ®©ç¨¢®áâ¨ áª «ïà­ëå ¨ ¢¥ªâ®à­ëå § ¤ ç ¤¨áªà¥â­®© ®¯â¨-
¬¨§ æ¨¨ ¯®á¢ïé¥­ àï¤ ¯ã¡«¨ª æ¨© (­ ¯à., [1]{[9]). � ­­ ï à ¡®â  ¯à®¤®«¦ ¥â ­ ç âë¥ ¢ [7], [8],
[10]{[12] ¨áá«¥¤®¢ ­¨ï ãáâ®©ç¨¢®áâ¨ ¢¥ªâ®à­ëå § ¤ ç á à §«¨ç­ë¬¨ ¢¨¤ ¬¨ ç áâ­ëå ªà¨â¥à¨¥¢
¨ ¯à¨­æ¨¯®¢ ®¯â¨¬ «ì­®áâ¨.

�¤¥áì ¤«ï ¬­®£®ªà¨â¥à¨ «ì­®© ¡ã«¥¢®© § ¤ ç¨ á ¯ à¥â®¢áª¨¬ ¯à¨­æ¨¯®¬ ®¯â¨¬ «ì­®áâ¨ ¨
ç áâ­ë¬¨ ªà¨â¥à¨ï¬¨, ï¢«ïîé¨¬¨áï ¬®¤ã«ï¬¨ «¨­¥©­ëå äã­ªæ¨©, ¯®«ãç¥­ë ­¨¦­ïï ¨ ¢¥àå-
­ïï ®æ¥­ª¨ à ¤¨ãá  ãáâ®©ç¨¢®áâ¨ ¯à¨ ¢®§¬ãé¥­¨¨ ¯ à ¬¥âà®¢ ¢¥ªâ®à­®£® ªà¨â¥à¨ï ¢ ¯à®áâà ­-
áâ¢¥ á ¬¥âà¨ª®© l1. �®ª § ­®, çâ® ­¨¦­ïï ®æ¥­ª  ï¢«ï¥âáï ¤®áâ¨¦¨¬®©.

� áá¬®âà¨¬ ¢¥ªâ®à­ãî (m-ªà¨â¥à¨ «ì­ãî) § ¤ çã ¡ã«¥¢  ¯à®£à ¬¬¨à®¢ ­¨ï

Zm(A; b) : minff(x;A; b) : x 2 Xg;

£¤¥ f(x;A; b) = (jA1x+ b1j; jA2x+ b2j; : : : ; jAmx+ bmj), X � En = f0; 1gn, n � 2, jXj � 2, Ai | i-ï
áâà®ª  ¬ âà¨æë A = [aij ]m�n 2 Rm�n, m � 1, i 2 Nm = f1; 2; : : : ;mg, b = (b1; b2; : : : ; bm)T 2 Rm,
x = (x1; x2; : : : ; xn)T .

� ¤ çã Zm(A; b) ¡ã¤¥¬ ¯®­¨¬ âì ª ª § ¤ çã ¯®¨áª  ¬­®¦¥áâ¢  íää¥ªâ¨¢­ëå à¥è¥­¨© (¬­®-
¦¥áâ¢  � à¥â®)

Pm(A; b) = fx 2 X : �(x;A; b) = ;g;

£¤¥ �(x;A; b) = fx0 2 X : f(x;A; b) � f(x0; A; b) & f(x;A; b) 6= f(x0; A; b)g.
� á¨«ã ­¥à ¢¥­áâ¢ 1 < jXj <1 ¬­®¦¥áâ¢® Pm(A; b) 6= ; ¯à¨ «î¡ëå A 2 Rm�n ¨ b 2 Rm.
�â¬¥â¨¬, çâ® ¢¥ªâ®à­ ï äã­ªæ¨ï f(x;A; b) å à ªâ¥à¨§ã¥â ¬¥àã ­¥á®¢¬¥áâ­®áâ¨ (ãª«®­¥­¨©)

á¨áâ¥¬ë «¨­¥©­ëå ¡ã«¥¢ëå ãà ¢­¥­¨©

Ax+ b = 0(m); x 2 X; (1)

£¤¥ 0(m) = (0; 0; : : : ; 0)T 2 Rm.
�¥¬ á ¬ë¬ ¬¨­¨¬¨§ æ¨ï äã­ªæ¨© jAix + bij, i 2 Nm, ­  ¬­®¦¥áâ¢¥ X à ¢­®á¨«ì­  ¬¨­¨-

¬¨§ æ¨¨  ¡á®«îâ­ëå ãª«®­¥­¨© ®â ­ã«ï «¨­¥©­ëå äã­ªæ¨© Aix+ bi. �®íâ®¬ã § ¤ ç  Zm(A; b)
ï¢«ï¥âáï § ¤ ç¥© ®âëáª ­¨ï ¬­®¦¥áâ¢  ¢á¥å à¥è¥­¨© á¨áâ¥¬ë (1) ¯à¨ ãá«®¢¨¨, çâ® íâ  á¨áâ¥¬ 
á®¢¬¥áâ­ . � ¯à®â¨¢­®¬ á«ãç ¥ ¬­®¦¥áâ¢® � à¥â® Pm(A; b) ¬®¦­® áç¨â âì ¬­®¦¥áâ¢®¬ ª¢ §¨à¥-
è¥­¨© á¨áâ¥¬ë (1). �¥âàã¤­® ¢¨¤¥âì, çâ® á¨áâ¥¬  ãà ¢­¥­¨© (1) á®¢¬¥áâ­  â®£¤  ¨ â®«ìª® â®£¤ ,
ª®£¤  ¬­®¦¥áâ¢® íää¥ªâ¨¢­ëå ¢¥ªâ®à­ëå ®æ¥­®ª f(Pm(A; b)) = fy 2 Rm : y = f(x;A; b); x 2
Pm(A; b)g á®áâ®¨â «¨èì ¨§ ­ã«¥¢®£® ¢¥ªâ®à  0(m).

�ã¤¥¬ ¨áá«¥¤®¢ âì ãáâ®©ç¨¢®áâì ¬­®¦¥áâ¢  Pm(A; b), ¢®§¬ãé ï ¯ à ¬¥âàë ¢¥ªâ®à­®© äã­ª-
æ¨¨ f(x;A; b) ¯ãâ¥¬ ¯à¨¡ ¢«¥­¨ï ª ¯ à¥ (A; b) ¢®§¬ãé îé¨å ¯ à. �«ï íâ®£® ¢ ¯à®áâà ­áâ¢¥

� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �¥¦¢ã§®¢áª®© ¯à®£à ¬¬ë \�ã­¤ ¬¥­â «ì­ë¥ ¨ ¯à¨-
ª« ¤­ë¥ ¨áá«¥¤®¢ ­¨ï" �¥á¯ã¡«¨ª¨ �¥« àãáì, £à ­â ò492/28.
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Rk ¯à®¨§¢®«ì­®© à §¬¥à­®áâ¨ k 2 N § ¤ ¤¨¬ ¤¢¥ ¬¥âà¨ª¨ l1 ¨ l1, â. ¥. ¯®¤ ­®à¬ ¬¨ ¢¥ªâ®à 
z = (z1; z2; : : : ; zk) 2 Rk ¡ã¤¥¬ ¯®­¨¬ âì á®®â¢¥âáâ¢¥­­® ç¨á« 

kzk1 =
X
j2Nk

jzj j; kzk1 = max
j2Nk

jzj j;

  ¯®¤ ­®à¬®© ¬ âà¨æë | ­®à¬ã ¢¥ªâ®à , á®áâ ¢«¥­­®£® ¨§ ¥¥ í«¥¬¥­â®¢.
�«ï «î¡®£® ç¨á«  " > 0 ¢¢¥¤¥¬ ¬­®¦¥áâ¢® ¢®§¬ãé îé¨å ¯ à


(") = f(A0; b0) 2 Rm�(n+1) : maxfkA0k1; kb
0k1g < "g:

� ¤ çã Zm(A+A0; b+ b0), £¤¥ (A0; b0) 2 
("), ¡ã¤¥¬ ­ §ë¢ âì ¢®§¬ãé¥­­®©.
�«¥¤ãï [1], [2], [4], [7], [13], ¯®¤ ãáâ®©ç¨¢®áâìî § ¤ ç¨ Zm(A; b) ¡ã¤¥¬ ¯®­¨¬ âì á¢®©áâ¢®

­¥¯®ï¢«¥­¨ï ­®¢ëå íää¥ªâ¨¢­ëå à¥è¥­¨© ¯à¨ \¬ «ëå" ­¥§ ¢¨á¨¬ëå ¢®§¬ãé¥­¨ïå í«¥¬¥­â®¢
¬ âà¨æë A ¨ ¢¥ªâ®à  b. �¥¬ á ¬ë¬ § ¤ ç  Zm(A; b) ãáâ®©ç¨¢  â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤ 
¬­®¦¥áâ¢®

� = f" > 0 : 8 (A0; b0) 2 
(") (Pm(A+A0; b+ b0) � Pm(A; b))g 6= ;:

�â¬¥â¨¬, çâ® ãáâ®©ç¨¢®áâì § ¤ ç¨ ï¢«ï¥âáï ¤¨áªà¥â­ë¬  ­ «®£®¬ á¢®©áâ¢  ¯®«ã­¥¯à¥àë¢-
­®áâ¨ á¢¥àåã ¯® � ãá¤®àäã ¢ â®çª¥ (A; b) ¬­®£®§­ ç­®£® ®â®¡à ¦¥­¨ï Pm : Rm�(n+1) ! 2X ,
â. ¥. â®ç¥ç­®-¬­®¦¥áâ¢¥­­®£® ®â®¡à ¦¥­¨ï, ª®â®à®¥ ª ¦¤®¬ã ­ ¡®àã ¯ à ¬¥âà®¢ § ¤ ç¨ (¯ à¥
(A; b)) áâ ¢¨â ¢ á®®â¢¥âáâ¢¨¥ ¬­®¦¥áâ¢® � à¥â® Pm(A; b).

� á¢ï§¨ á ¢ëè¥¨§«®¦¥­­ë¬, à ¤¨ãá®¬ ãáâ®©ç¨¢®áâ¨ § ¤ ç¨ Zm(A; b) ­ §®¢¥¬ ç¨á«®

�m(A; b) =

(
sup�; ¥á«¨ � 6= ;;

0; ¥á«¨ � = ;:

�ç¥¢¨¤­®, çâ® ¯à¨ ¢ë¯®«­¥­¨¨ à ¢¥­áâ¢  Pm(A; b) = X à ¤¨ãá ãáâ®©ç¨¢®áâ¨ § ¤ ç¨ Zm(A; b)
à ¢¥­ ¡¥áª®­¥ç­®áâ¨. �®íâ®¬ã ¢ ¤ «ì­¥©è¥¬ íâ®â á«ãç © ¡ã¤¥¬ ¨áª«îç âì ¨§ à áá¬®âà¥­¨ï,  
§ ¤ çã Zm(A; b), ¤«ï ª®â®à®© ¬­®¦¥áâ¢® P

m
(A; b) := X nPm(A; b) 6= ;, ¡ã¤¥¬ ­ §ë¢ âì ­¥âà¨¢¨-

 «ì­®©.
�«ï x; x0 2 X; i 2 Nm ¨ z 2 R ¢¢¥¤¥¬ ®¡®§­ ç¥­¨ï

�i(x; x0) = minf�i(x; x0; s) : s 2 f�1; 1gg;

�i(x; x
0; s) =

jAi(x+ sx0) + bi(s+ 1)j
kx+ sx0k1 + s+ 1

;

sg z =

(
1; ¥á«¨ z � 0;

�1; ¥á«¨ z < 0:

�ã¤¥¬ â ª¦¥ ¯®«ì§®¢ âìáï ®ç¥¢¨¤­®© ¨¬¯«¨ª æ¨¥©

9s 2 f�1; 1g (sz > �z0)) jzj > jz0j; (2)

ª®â®à ï ¢ë¯®«­ï¥âáï ¤«ï «î¡ëå ç¨á¥« z; z0 2 R.
� «¥¥ ¡ã¤¥¬ ¨á¯®«ì§®¢ âì ®¡®§­ ç¥­¨¥ 'm(A; b) = min

x2P
m
(A;b)

max
x02�(x;A;b)

min
i2Nm

�i(x; x0).

�¥®à¥¬ . �«ï à ¤¨ãá  ãáâ®©ç¨¢®áâ¨ �m(A; b) ¢¥ªâ®à­®© ­¥âà¨¢¨ «ì­®© § ¤ ç¨ Zm(A; b),
m � 1, á¯à ¢¥¤«¨¢ë ®æ¥­ª¨

'm(A; b) � �m(A; b) � maxfkAk1; kbk1g;

¯à¨ç¥¬ �m(A; b) = 'm(A; b), ¥á«¨ jPm(A; b)j = 1.
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�®ª § â¥«ìáâ¢®. �¥£ª® ¢¨¤¥âì, çâ® ' := 'm(A; b) � 0. �­ ç «  ¤®ª ¦¥¬ ­¥à ¢¥­áâ¢®
�m(A; b) � '. �¥ ã¬¥­ìè ï ®¡é­®áâ¨, áç¨â ¥¬, çâ® ' > 0 (¢ ¯à®â¨¢­®¬ á«ãç ¥ ­¥à ¢¥­áâ¢®
�m(A; b) � ' ®ç¥¢¨¤­®). �ãáâì (A0; b0) 2 
('). �®£¤  ¢ á®®â¢¥âáâ¢¨¨ á ®¯à¥¤¥«¥­¨¥¬ ç¨á«  ' ¤«ï
«î¡®£® à¥è¥­¨ï x 2 P

m
(A; b) áãé¥áâ¢ã¥â â ª®¥ à¥è¥­¨¥ x� 2 �(x;A; b), çâ®

maxfkA0k1; kb
0k1g < ' � �i(x; x�); i 2 Nm: (3)

�ç¨âë¢ ï ­¥à ¢¥­áâ¢® �i(x; x�) > 0, «¥£ª® ¯®«ãç¨¬ jAix+ bij > jAix
� + bij. �âáî¤ , ¯®« £ ï

�i = sg(Aix+ bi), ã¡¥¦¤ ¥¬áï ¢ á¯à ¢¥¤«¨¢®áâ¨ à ¢¥­áâ¢

Ai(�ix+ sx�) + bi(�i + s) = jAi(x+ �isx
�) + (1 + �is)bij; s 2 f�1; 1g:

�®íâ®¬ã, ¨á¯®«ì§ãï (3) ¨ ®¯à¥¤¥«¥­¨¥ ç¨á«  �i(x; x�), ¢ë¢®¤¨¬

�i((Ai +A0
i)x+ (bi + b0i)) + s((Ai +A0

i)x
� + (bi + b0i)) = jAi(x+ �isx

�) + (1 + �is)bij+

+�i(A0
i(x+�isx

�)+b0i(1+�is)) � jAi(x+�isx�)+(1+�is)bij�(kA0k1kx+�isx�k1+kb0k1j1+�isj) �

� jAi(x+ �isx
�) + (1 + �is)bij �max(kA0k1; kb

0k1)(kx+ �isx
�k1 + j1 + �isj) >

> jAi(x+ �isx
�) + (1 + �is)bij � �i(x; x

�)(kx+ �isx
�k1 + j1 + �isj) �

� jAi(x+ �isx
�) + (1 + �is)bij � �i(x; x

�; �is)(kx+ �isx
�k1 + j1 + �isj) = 0:

� ª¨¬ ®¡à §®¬, ­ å®¤¨¬

�i((Ai +A0
i)x+ (bi + b0i)) > s((Ai +A0

i)x
� + (bi + b0i)); s 2 f�1; 1g; i 2 Nm:

�âáî¤ , ¢á«¥¤áâ¢¨¥ ãª § ­­®© ¢ëè¥ ¨¬¯«¨ª æ¨¨ (2), ¯®«ãç ¥¬ j(Ai + A0
i)x+ (bi + b0i)j > j(Ai +

A0
i)x

� + (bi + b0i)j, i 2 Nm, çâ® ¢«¥ç¥â x� 2 �(x;A +A0; b+ b0). �®íâ®¬ã x 2 P
m
(A+A0; b+ b0).

�â ª, ¤®ª § ­®, çâ® 8(A0; b0) 2 
('), 8x 2 P
m
(A; b) (x 2 P

m
(A+A0; b+b0)), â. ¥. 8(A0; b0) 2 
(')

(Pm(A+A0; b+ b0) � Pm(A; b)). �«¥¤®¢ â¥«ì­®, ¢¥à­  ®æ¥­ª  �m(A; b) � '.
� «¥¥, ¥á«¨ ¢ ª ç¥áâ¢¥ ¢®§¬ãé îé¥© ¯ àë (A0; b0) ¢§ïâì ¯ àã (�A;�b), â® á ãç¥â®¬ ­¥âà¨-

¢¨ «ì­®áâ¨ § ¤ ç¨ ¯®«ãç¨¬ Pm(A + A0; b + b0) = X * Pm(A; b). �â® ¨ ®§­ ç ¥â á¯à ¢¥¤«¨¢®áâì
¢¥àå­¥© ®æ¥­ª¨ �m(A; b) � maxfkAk1; kbk1g.

� ª®­¥æ, ¢ á«ãç ¥, ª®£¤  Pm(A; b) = fx0g, ¤®ª ¦¥¬ à ¢¥­áâ¢® �m(A; b) = 'm(A; b). �®£¤ 

'm(A; b) = min
x02Xnfx0g

min
i2Nm

�i(x
0; x0): (4)

�®íâ®¬ã á ãç¥â®¬ à ­¥¥ ¤®ª § ­­®£® ­¥à ¢¥­áâ¢  �m(A; b) � ' ¤«ï § ¢¥àè¥­¨ï ¤®ª § â¥«ìáâ¢ 
â¥®à¥¬ë ®áâ «®áì ¯®ª § âì, çâ® �m(A; b) � �, £¤¥ � | ¯à ¢ ï ç áâì à ¢¥­áâ¢  (4). �«ï íâ®£®
¤®ª ¦¥¬, çâ® ¤«ï «î¡®£® ç¨á«  " > � ¢¥à­  ä®à¬ã« 

9 (A0; b0) 2 
("); 9 ex 2 X n fx0g (ex 2 Pm(A+A0; b+ b0)):

�®£« á­® ®¯à¥¤¥«¥­¨î ç¨á«  � � 0 ­ ©¤ãâáï â ª¨¥ x� 2 X n fx0g ¨ k 2 Nm, çâ®

�k(x0; x�) = �: (5)

� «¥¥ ¡ã¤¥¬ ¨á¯®«ì§®¢ âì ®¡®§­ ç¥­¨ï

N(x0; x�) = jfj 2 Nn : x0j = 1 & x�j = 0gj;

�0 = sg(Akx
0 + bk); �� = sg(Akx

� + bk):

�¥£ª® ¢¨¤¥âì, çâ® å®âï ¡ë ®¤­® ¨§ ç¨á¥« N(x0; x�) ¨«¨ N(x�; x0) ¯®«®¦¨â¥«ì­® ¨

maxfN(x�; x0); N(x0; x�)g � kx0 + x�k1; (6)

N(x�; x0) +N(x0; x�) = kx0 � x�k1: (7)

�«ï ¯®áâà®¥­¨ï ­¥®¡å®¤¨¬®© ¯ àë (A0; b0) 2 
("), " > �, à áá¬®âà¨¬ âà¨ ¢®§¬®¦­ëå á«ãç ï.
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�«ãç © 1. �k(x0; x�;�1) < �k(x0; x�; 1). �®£¤ 

0 < �k(x
0; x�; 1) �

jAkx
0 + bkj+ jAkx

� + bkj

kx0 + x�k1 + 2
(8)

¨ á®£« á­® (5) áãé¥áâ¢ã¥â â ª®¥ ç¨á«® � < ", çâ®

0 � �k(x
0; x�;�1) = � < � < �k(x

0; x�; 1): (9)

�âáî¤ , § ¤ ¢ ï í«¥¬¥­âë ¢®§¬ãé îé¥© ¯ àë (A0; b0) ¯® ¯à ¢¨« ¬

a0ij =

8>><>>:
�0�; ¥á«¨ i = k; x0j = 1; x�j = 0;

����; ¥á«¨ i = k; x0j = 0; x�j = 1;

0 ¢ ®áâ «ì­ëå á«ãç ïå;

(10)

b0 = 0(m)

¨ ãç¨âë¢ ï (7), ¨¬¥¥¬ maxfkA0k1; kb
0k1g = � < ",

�0((Ak +A0
k)x

0 + (bk + b0k))� ��((Ak +A0
k)x

� + (bk + b0k)) = jAkx
0 + bkj � jAkx

� + bkj+

+ �(N(x0; x�) +N(x�; x0)) � �jAk(x
� � x0)j+ �kx� � x0k1 >

> �jAk(x
� � x0)j+ �k(x

0; x�;�1)kx� � x0k1 = 0; (11)

�0((Ak +A0
k)x

0 + (bk + b0k)) + ��((Ak +A0
k)x

� + (bk + b0k)) =

= jAkx
0 + bkj+ jAkx

� + bkj+ �(N(x0; x�)�N(x�; x0)): (12)

�à ¢ãî ç áâì ¯®á«¥¤­¥£® à ¢¥­áâ¢  ®¡®§­ ç¨¬  . �á«¨ N(x�; x0) = 0, â® ¢¢¨¤ã (8)  > 0.
�á«¨ N(x�; x0) > 0, â® ¡« £®¤ àï (6), (8) ¨ (9) ¢ë¢®¤¨¬ �N(x�; x0) < jAkx

0 + bkj + jAkx
� + bkj.

�®íâ®¬ã ¯®«ãç ¥¬  > �N(x0; x�) � 0. �â ª,  > 0, ¨ ¯®â®¬ã �0((Ak + A0
k)x

0 + (bk + b0k)) >
s��((Ak +A0

k)x
� + (bk + b0k)), s 2 f�1; 1g, ®âªã¤ , ¨á¯®«ì§ãï (2), ­ å®¤¨¬

j(Ak +A0
k)x

0 + (bk + b0k)j > j(Ak +A0
k)x

� + (bk + b0k)j: (13)

�«ãç © 2. �k(x0; x�;�1) > �k(x0; x�; 1). �®£¤  á®£« á­® (5) ­ ©¤¥âáï â ª®¥ ç¨á«® � < ", çâ®
á¯à ¢¥¤«¨¢ë ­¥à ¢¥­áâ¢  0 � �k(x0; x�; 1) = � < � < �k(x0; x�;�1). �âáî¤ , ®¯à¥¤¥«ïï í«¥¬¥­âë
¯ àë (A0; b0) ¯® ä®à¬ã« ¬

a0ij =

(
����; ¥á«¨ i = k; j 2 Nn;

0; ¥á«¨ i 2 Nm n fkg; j 2 Nn;

b0i =

(
����; ¥á«¨ i = k;

0; ¥á«¨ i 2 Nm n fkg;

¢ë¢®¤¨¬

maxfkA0k1; kb
0k1g = � < ";

���((Ak +A0
k)x

0 + (bk + b0k))� ��((Ak +A0
k)x

� + (bk + b0k)) = ���(Ak(x
0 + x�) + 2bk) +

+�(kx0k1 + kx�k1 + 2) > �jAk(x0 + x�) + 2bkj+ �k(x0; x�; 1)(kx0 + x�k1 + 2) = 0;

���((Ak +A0
k)x

0 + (bk + b0k)) + ��((Ak +A0
k)x

� + (bk + b0k)) = ��Ak(x� � x0)� �(kx�k1 � kx0k1) =

= jAk(x� � x0)j � �(kx�k1 � kx0k1) > jAk(x� � x0)j � �k(x0; x�;�1)kx� � x0k1 = 0:

�®íâ®¬ã ¨¬¥îâ ¬¥áâ® ­¥à ¢¥­áâ¢  ���((Ak + A0
k)x

0 + (bk + b0k)) > s��((Ak + A0
k)x

� + (bk + b0k)),
s 2 f�1; 1g, ®âªã¤  ¢¢¨¤ã (2) ¯®«ãç ¥¬ ­¥à ¢¥­áâ¢® (13).
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C«ãç © 3. �k := �k(x0; x�;�1) = �k(x0; x�; 1) = �k(x0; x�). �®£¤ 

�k �
jAkx

0 + bkj+ jAkx
� + bkj

kx0 + x�k1 + 2
: (14)

� áá¬®âà¨¬ ¤¢  ¢®§¬®¦­ëå ¢ à¨ ­â . �ãáâì á­ ç «  �k = 0. �®£¤  ®ç¥¢¨¤­ë à ¢¥­áâ¢ 

Akx
0 + bk = Akx

� + bk = 0: (15)

�á«¨ N(x0; x�) > 0, â®, ¯®« £ ï í«¥¬¥­âë ¢®§¬ãé îé¥© ¯ àë (A0; b0) ¯® ä®à¬ã« ¬

a0ij =

(
�; ¥á«¨ i = k; x0j = 1; x�j = 0;

0 ¢ ®áâ «ì­ëå á«ãç ïå,

b0 = 0(m);

£¤¥ 0 = � < � < ", ã¡¥¦¤ ¥¬áï, çâ® maxfkA0k1; kb
0k1g = �, ¨ á®£« á­® (15) ¢¥à­® ­¥à ¢¥­áâ¢®

(13).
�á«¨ ¦¥ N(x0; x�) = 0, â® N(x�; x0) > 0, â. ¥. áãé¥áâ¢ã¥â â ª®© ¨­¤¥ªá p 2 Nn, çâ® x�p = 1,

x0p = 0. �®£¤ , § ¤ ¢ ï í«¥¬¥­âë ¯ àë (A0; b0) ä®à¬ã« ¬¨

a0ij =

(
��=2; ¥á«¨ (i; j) = (k; p);

0; ¥á«¨ (i; j) 6= (k; p);

b0i =

(
�; ¥á«¨ i = k;

0; ¥á«¨ i 2 Nm n fkg;

0 � � < � < ";

¢­®¢ì ã¡¥¦¤ ¥¬áï (¢¢¨¤ã (15)) ¢ á¯à ¢¥¤«¨¢®áâ¨ (13), ¯à¨ç¥¬ maxfkA0k1; kb
0k1g = �.

�ãáâì â¥¯¥àì �k > 0. �®£¤ , ¯®« £ ï

�k = � < � < "; (16)

¯®áâà®¨¬ ¢®§¬ãé îéãî ¯ àã (A0; b0) ¯® ä®à¬ã« ¬ (10). �­ ç¨â, maxfkA0k1; kb
0k1g = � ¨ ¢¥à­ë

á®®â­®è¥­¨ï (11) ¨ (12). � ª ¨ ¢ á«ãç ¥ 1, ¯®ª ¦¥¬, çâ®  > 0. �á«¨ N(x�; x0) = 0, â® á®£« á­®
(14)  > 0. �á«¨ N(x�; x0) > 0, â®, ãç¨âë¢ ï (6) ¨ (14), ­  ç¨á«® � ¬®¦­® ¤®¯®«­¨â¥«ì­® ª
ãá«®¢¨î (16) ­ «®¦¨âì âà¥¡®¢ ­¨¥ �N(x�; x0) < jAkx

0+ bkj+ jAkx
�+ bkj. �®íâ®¬ã (á¬. á«ãç © 1)

 > �N(x0; x�) � 0. �«¥¤®¢ â¥«ì­®, ¨ ¢ íâ®¬ á«ãç ¥ á¯à ¢¥¤«¨¢® ­¥à ¢¥­áâ¢® (13).
�â ª, ¢ âà¥å ¨§ãç¥­­ëå á«ãç ïå ¯®áâà®¥­  â ª ï ¢®§¬ãé îé ï ¯ à  (A0; b0) 2 
("), çâ®

á¯à ¢¥¤«¨¢® ­¥à ¢¥­áâ¢® (13). �­® á¢¨¤¥â¥«ìáâ¢ã¥â ® â®¬, çâ® à¥è¥­¨¥ x0 2 Pm(A + A0; b + b0)
­¥ ¬®¦¥â ¡ëâì ¥¤¨­áâ¢¥­­ë¬ à¥è¥­¨¥¬ ¢®§¬ãé¥­­®© § ¤ ç¨ Zm(A+A0; b+ b0).

�¥§î¬¨àãï, § ª«îç ¥¬, çâ® ¤«ï «î¡®£® ç¨á«  " > � áãé¥áâ¢ã¥â â ª ï ¢®§¬ãé îé ï ¯ à 
(A0; b0) 2 
("), çâ® Pm(A+A0; b+ b0) * Pm(A; b). �«¥¤®¢ â¥«ì­®, �m(A; b) � �.

�¥®à¥¬  á¢¨¤¥â¥«ìáâ¢ã¥â ® â®¬, çâ® ­¨¦­ïï ®æ¥­ª  'm(A; b) à ¤¨ãá  ãáâ®©ç¨¢®áâ¨ ï¢«ï¥âáï
¤®áâ¨¦¨¬®©, â. ¥. â®ç­®©.

�«¥¤áâ¢¨¥ 1. �á«¨ ­¥âà¨¢¨ «ì­ ï § ¤ ç  Zm(A; b) ­¥ ï¢«ï¥âáï ãáâ®©ç¨¢®©, â® 'm(A; b) = 0.

�¢¥¤¥¬ ¬­®¦¥áâ¢® �«¥©â¥à , â. ¥. ¬­®¦¥áâ¢® á« ¡® íää¥ªâ¨¢­ëå à¥è¥­¨© § ¤ ç¨ Zm(A; b):

x 2 Slm(A; b) , fx0 2 X n fxg : fi(x;Ai; bi) > fi(x
0; Ai; bi); i 2 Nmg = ;:

�ç¥¢¨¤­®, çâ® ¢ª«îç¥­¨¥ Pm(A; b) � Slm(A; b) á¯à ¢¥¤«¨¢® ¯à¨ «î¡ëå A 2 Rm�n, b 2 Rm.
�¥£ª® ¢¨¤¥âì, çâ® ¨§ á«¥¤áâ¢¨ï 1 ¢ëâ¥ª ¥â

�«¥¤áâ¢¨¥ 2. �á«¨ Pm(A; b) = Slm(A; b), â® ­¥âà¨¢¨ «ì­ ï § ¤ ç  Zm(A; b) ãáâ®©ç¨¢ .

�®áª®«ìªã P 1(A; b) = Sl1(A; b), â® á«¥¤áâ¢¨¥ 2 ¢«¥ç¥â
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�«¥¤áâ¢¨¥ 3. �ª «ïà­ ï (®¤­®ªà¨â¥à¨ «ì­ ï) ­¥âà¨¢¨ «ì­ ï § ¤ ç  Z1(A; b) ãáâ®©ç¨¢ 
¯à¨ «î¡ëå A 2 Rn, b 2 R.

� § ª«îç¥­¨¥ ®â¬¥â¨¬, çâ® ¢ à ¡®â¥ [14] ¨áá«¥¤®¢ ­  á¢ï§ì ¬¥¦¤ã ¬­®¦¥áâ¢ ¬¨ � à¥â®
¢¥ªâ®à­ëå § ¤ ç «¨­¥©­®£® ¯à®£à ¬¬¨à®¢ ­¨ï ¨ æ¥«®ç¨á«¥­­®£® «¨­¥©­®£® ¯à®£à ¬¬¨à®¢ ­¨ï.
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