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�®¤ ª¢ §¨ãáâ®©ç¨¢®áâìî ¢¥ªâ®à­®© § ¤ ç¨ ¤¨áªà¥â­®© ®¯â¨¬¨§ æ¨¨, ª ª ®¡ëç­® [1]{[5], ¡ã-
¤¥¬ ¯®­¨¬ âì ¤¨áªà¥â­ë©  ­ «®£ ¯®«ã­¥¯à¥àë¢­®áâ¨ á­¨§ã (¯® � ãá¤®àäã) ¬­®£®§­ ç­®£® ®â®-
¡à ¦¥­¨ï, ª®â®à®¥ ­ ¡®àã ¯ à ¬¥âà®¢ § ¤ ç¨ áâ ¢¨â ¢ á®®â¢¥âáâ¢¨¥ ¨áª®¬®¥ ¬­®¦¥áâ¢®  «ì-
â¥à­ â¨¢ (íää¥ªâ¨¢­ëå ¢ â®¬ ¨«¨ ¨­®¬ á¬ëá«¥). �¥¬ á ¬ë¬ ª¢ §¨ãáâ®©ç¨¢®áâì § ¤ ç¨ ¥áâì
á¢®©áâ¢® á®åà ­¥­¨ï ãª § ­­®£® ¬­®¦¥áâ¢  ¯à¨ \¬ «ëå" ¢®§¬ãé¥­¨ïå ¯ à ¬¥âà®¢ § ¤ ç¨,  
à ¤¨ãá®¬ ª¢ §¨ãáâ®©ç¨¢®áâ¨ ­ §ë¢ ¥âáï ¯à¥¤¥«ì­ë© ãà®¢¥­ì â ª¨å ¢®§¬ãé¥­¨©.

� ¤ ­­®© áâ âì¥ à áá¬ âà¨¢ ¥âáï n-ªà¨â¥à¨ «ì­ ï «¨­¥©­ ï ª®¬¡¨­ â®à­ ï (­  á¨áâ¥¬¥
¯®¤¬­®¦¥áâ¢ ª®­¥ç­®£® ¬­®¦¥áâ¢ ) § ¤ ç  ®¯â¨¬¨§ æ¨¨, ¯à¨­æ¨¯ ®¯â¨¬ «ì­®áâ¨ ª®â®à®© § -
¤ ¥âáï á ¯®¬®éìî æ¥«®ç¨á«¥­­®£® ¯ à ¬¥âà  s, ¨§¬¥­ïîé¥£®áï ¢ ¯à¥¤¥« å ®â 1 ¤® n. �à¨ íâ®¬
ªà ©­¨¬ §­ ç¥­¨ï¬ ¯ à ¬¥âà  á®®â¢¥âáâ¢ãîâ ¯ à¥â®¢áª¨© ¨ á«¥©â¥à®¢áª¨© ¯à¨­æ¨¯ë ®¯â¨-
¬ «ì­®áâ¨. �«ï ª ¦¤®£® §­ ç¥­¨ï ¯ à ¬¥âà  s ­ ©¤¥­  ä®à¬ã«  à ¤¨ãá  ª¢ §¨ãáâ®©ç¨¢®áâ¨
§ ¤ ç¨,   â ª¦¥ ãª § ­ë ­¥®¡å®¤¨¬ë¥ ¨ ¤®áâ â®ç­ë¥ ãá«®¢¨ï ãáâ®©ç¨¢®áâ¨ íâ®£® â¨¯ .

�« áá ¢¥ªâ®à­ëå (n-ªà¨â¥à¨ «ì­ëå) § ¤ ç, à áá¬ âà¨¢ ¥¬ëå ¢ ¤ ­­®© à ¡®â¥, ¬®¦­® ®¯¨-
á âì á«¥¤ãîé¥© ª®¬¡¨­ â®à­®© ¬®¤¥«ìî. �ãáâì § ¤ ­ ¢¥ªâ®à­ë© ªà¨â¥à¨©

f(t; A) = (f1(t; A1); f2(t; A2); : : : ; fn(t; An))! min
t2T

á ç áâ­ë¬¨ ªà¨â¥à¨ï¬¨ ¢¨¤ 

fi(t; Ai) =
X

j2N(t)

aij ; i 2 Nn;

£¤¥ T | ¬­®¦¥áâ¢® âà ¥ªâ®à¨©, T � 2E , jT j � 2, E = fe1; e2; : : : ; emg, m � 2, Nn = f1; 2; : : : ; ng,
n � 1, N(t) = fj 2 Nn : ej 2 tg, Ai | i-ï áâà®ª  ¬ âà¨æë A = [aij ] 2 Rn�m. �ã¤¥¬ ¯®« £ âì, çâ®
fi(;; Ai) = 0.

� ¯®¬®éìî ¡¨­ à­®£® ®â­®è¥­¨ï, § ¢¨áïé¥£® ®â æ¥«®ç¨á«¥­­®£® ¯ à ¬¥âà , ¢¢¥¤¥¬ n ¯à¨­-
æ¨¯®¢ ®¯â¨¬ «ì­®áâ¨ (¢ ¨­®© â¥à¬¨­®«®£¨¨ | äã­ªæ¨© ¢ë¡®à ). �«ï íâ®£® ­  ¬­®¦¥áâ¢¥ âà -
¥ªâ®à¨© T ¯à¨ ¢áïª®¬ ¨­¤¥ªá¥ s 2 Nn ¢¢¥¤¥¬ ¡¨­ à­®¥ ®â­®è¥­¨¥ áâà®£®£® ¯à¥¤¯®çâ¥­¨ï 
n

s (A)
¬¥¦¤ã âà ¥ªâ®à¨ï¬¨ á®£« á­® ä®à¬ã«¥

t
n
s (A)t

0 , [t; t0; A]+ > (s� 1)[t; t0; A]0 + (n� 1)[t; t0; A]�;

� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �¥«®àãááª®£® £®áã¤ àáâ¢¥­­®£® ã­¨¢¥àá¨â¥â  ¢ à ¬ª å

�®áã¤ àáâ¢¥­­®© ¯à®£à ¬¬ë äã­¤ ¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨© �¥á¯ã¡«¨ª¨ �¥« àãáì \� â¥¬ â¨ç¥áª¨¥

áâàãªâãàë 29".
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£¤¥

[t; t0; A]+ = jfi 2 Nn : gi(t; t
0; Ai) > 0gj;

[t; t0; A]0 = jfi 2 Nn : gi(t; t
0; Ai) = 0gj;

[t; t0; A]� = jfi 2 Nn : gi(t; t0; Ai) < 0gj;

gi(t; t
0; Ai) = fi(t; Ai)� fi(t

0; Ai):

�â® ¡¨­ à­®¥ ®â­®è¥­¨¥ ¯®à®¦¤ ¥â ¬­®¦¥áâ¢® s-íää¥ªâ¨¢­ëå âà ¥ªâ®à¨©

T n
s (A) = ft 2 T : T n

s (t; A) = ;g;

£¤¥
T n
s (t; A) = ft0 2 T : t
n

s (A)t
0g:

�¥£ª® ¢¨¤¥âì, çâ® ¬­®¦¥áâ¢® T n
1 (A) á®¢¯ ¤ ¥â á ¬­®¦¥áâ¢®¬ � à¥â®

P n(A) = ft 2 T : Un(t; A) = ;g;

£¤¥
Un(t; A) = T n

1 (t; A) = ft0 2 T : [t; t0; A]+ > 0 & [t; t0; A]� = 0g:

�ç¥¢¨¤­®, ¬­®¦¥áâ¢® T n
n (A) ¥áâì ¬­®¦¥áâ¢® �«¥©â¥à  (¬­®¦¥áâ¢® á« ¡® íää¥ªâ¨¢­ëå âà ¥ª-

â®à¨©)
Sn(A) = ft 2 T : V n(t; A) = ;g;

£¤¥
V n(T;A) = T n

n (t; A) = ft0 2 T : [t; t0; A]+ = ng:

�â¬¥â¨¬, çâ® ¢¢¥¤¥­­ ï §¤¥áì ¯ à ¬¥âà¨§ æ¨ï ¯à¨­æ¨¯  ®¯â¨¬ «ì­®áâ¨ \®â � à¥â® ¤® �«¥©-
â¥à " ï¢«ï¥âáï ç áâ­ë¬ á«ãç ¥¬ ¯à¥¤«®¦¥­­®£® ¢ [6] ¤¢ã¯ à ¬¥âà¨ç¥áª®£® á¥¬¥©áâ¢  n2 ¯à¨­-
æ¨¯®¢ ®¯â¨¬ «ì­®áâ¨ ¢ ªà¨â¥à¨ «ì­®¬ ¯à®áâà ­áâ¢¥ Rn.

�¥ªâ®à­ãî § ¤ çã ¯®¨áª  ¬­®¦¥áâ¢  T n
s (A) s-íää¥ªâ¨¢­ëå âà ¥ªâ®à¨© ¡ã¤¥¬ ®¡®§­ ç âì

ç¥à¥§ Zn
s (A). � ¤ «ì­¥©è¥¬ § ¯¨áì t
n

s (A)t
0 ¡ã¤¥¬ ¨­â¥à¯à¥â¨à®¢ âì ª ª ãâ¢¥à¦¤¥­¨¥ ® â®¬,

çâ® âà ¥ªâ®à¨ï t0 ¤®¬¨­¨àã¥â âà ¥ªâ®à¨î t ¢ § ¤ ç¥ Zn
s (A). �¥¬ á ¬ë¬ âà ¥ªâ®à¨ï t ï¢«ï¥âáï

s-íää¥ªâ¨¢­®© â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  ¢ ¬­®¦¥áâ¢¥ T ­¥ áãé¥áâ¢ã¥â âà ¥ªâ®à¨©, ª®â®àë¥
¤®¬¨­¨àãîâ ¥¥ ¢ Zn

s (A).
�á­®, çâ® T 1

1 (A) | ¬­®¦¥áâ¢® ®¯â¨¬ «ì­ëå âà ¥ªâ®à¨© ®¡ëç­®© (áª «ïà­®©) «¨­¥©­®© âà -
¥ªâ®à­®© § ¤ ç¨, ¢ áå¥¬ã ª®â®à®© ¢ª« ¤ë¢ îâáï ¬­®£¨¥ íªáâà¥¬ «ì­ë¥ ª®¬¡¨­ â®à­ë¥ § ¤ ç¨
­  £à ä å,   â ª¦¥ § ¤ ç¨ ¡ã«¥¢  ¯à®£à ¬¬¨à®¢ ­¨ï ¨ àï¤ § ¤ ç â¥®à¨¨ à á¯¨á ­¨© (á¬., ­ ¯à.,
[7], [8]).

�«¥¤ãîé¨¥ ®ç¥¢¨¤­ë¥ á¢®©áâ¢  ¢ëâ¥ª îâ ¨§ ¯à¨¢¥¤¥­­ëå ¢ëè¥ ®¯à¥¤¥«¥­¨© ¨ ®¡®§­ ç¥­¨©.
A1. �«ï «î¡®© ¬ âà¨æë A 2 Rn�m ¢¥à­ë á®®â­®è¥­¨ï

; 6= P n(A) = T n
1 (A) � T n

2 (A) � � � � � T n
n (A) = Sn(A):

A2. �á«¨ 1 � s < k � n, â® ¤«ï «î¡®© ¬ âà¨æë A 2 Rn�m ¢¥à­  ¨¬¯«¨ª æ¨ï t
n
k(A)t

0 )
t
n

s (A)t
0.

A3. [t; t0; A]+ = n , t
n
n(A)t

0.
A4. [t; t0; A]+ > 0) t0
n

1 (A)t.
A5. �á«¨ 1 � k < s � n, â® t0
n

k(A)t) t0
n
s (A)t.

�¤¥áì ¨ ¤ «¥¥ § ¯¨áì t
n
s (A)t

0 ¡ã¤¥â ®§­ ç âì, çâ® ®â­®è¥­¨¥ t
n
s (A)t

0 ­¥ ¢ë¯®«­ï¥âáï, â. ¥. âà -
¥ªâ®à¨ï t0 ­¥ ¤®¬¨­¨àã¥â âà ¥ªâ®à¨î t ¢ § ¤ ç¥ Zn

s (A). �à¨¢¥¤¥­­ë¥ ­¨¦¥ ®ç¥¢¨¤­ë¥ á¢®©áâ¢ 
á¯à ¢¥¤«¨¢ë ¤«ï «î¡®£® ¨­¤¥ªá  s 2 Nn.

A6. (8t 2 T (t0
n
s (A) t)), t0 2 T n

s (A).
A7. (t0 2 T n

s (A) & t 2 T n ft0g) ) [t; t0; A]+ + [t; t0; A]0 > 0.
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�à®¬¥ â®£®, ­¥âàã¤­® ¤®ª § âì [6], çâ® ¡¨­ à­®¥ ®â­®è¥­¨¥ 
n
s (A) ¯à¨ «î¡®¬ ¨­¤¥ªá¥

s 2 Nn  ­â¨à¥ä«¥ªá¨¢­®,  á¨¬¬¥âà¨ç­®, âà ­§¨â¨¢­® ¨ ¯®íâ®¬ã  æ¨ª«¨ç­®. �â¬¥â¨¬, çâ® ®â-
áî¤  á«¥¤ã¥â ­¥¯ãáâ®â  «î¡®£® ¬­®¦¥áâ¢  T n

s (A), s 2 Nn.
� ª ®¡ëç­® [1]{[5], ¢®§¬ãé¥­¨¥ ¯ à ¬¥âà®¢ ¢¥ªâ®à­®£® ªà¨â¥à¨ï f(t; A) ¡ã¤¥¬ ®áãé¥áâ¢«ïâì

¯ãâ¥¬ á«®¦¥­¨ï ¬ âà¨æë A 2 Rn�m á ¬ âà¨æ ¬¨ ¬­®¦¥áâ¢ 

B(") = fB 2 Rn�m : kBk < "g;

£¤¥ " > 0 | ¯à¥¤¥«ì­ë© ãà®¢¥­ì ¢®§¬ãé¥­¨©, k � k | ­®à¬  l1 ¢ ¯à®áâà ­áâ¢¥ Rn�m, â. ¥.

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

� ãç¥â®¬ ¢ëè¥áª § ­­®£® § ¤ ç  Zn
s (A) ­ §ë¢ ¥âáï ª¢ §¨ãáâ®©ç¨¢®©, ¥á«¨ áãé¥áâ¢ã¥â â ª®¥

¯®«®¦¨â¥«ì­®¥ ç¨á«® " > 0, çâ® ¤«ï «î¡®© ¬ âà¨æë B 2 B(") á¯à ¢¥¤«¨¢® ¢ª«îç¥­¨¥

T n
s (A) � T n

s (A+B):

� ª¨¬ ®¡à §®¬, § ¤ ç  Zn
s (A) ª¢ §¨ãáâ®©ç¨¢  «¨èì ¢ â®¬ á«ãç ¥, ª®£¤  ¯à¨ \¬ «ëå" ­¥-

§ ¢¨á¨¬ëå ¢®§¬ãé¥­¨ïå í«¥¬¥­â®¢ ¬ âà¨æë A ­¥ ¨áç¥§ îâ (å®âï ¬®£ãâ ¯®ï¢«ïâìáï ­®¢ë¥)
s-íää¥ªâ¨¢­ë¥ âà ¥ªâ®à¨¨ ¨áå®¤­®© § ¤ ç¨.

�«¥¤ãï [1], [3], [5], à ¤¨ãá®¬ ª¢ §¨ãáâ®©ç¨¢®áâ¨ § ¤ ç¨ Zn
s (A), s 2 Nn, ­ §®¢¥¬ ç¨á«®

�ns (A) =

(
supK(A); ¥á«¨ K(A) 6= ;;

0; ¥á«¨ K(A) = ;;

£¤¥

K(A) = f" > 0 : 8B 2 B(") (T n
s (A) � T n

s (A+B))g:

�«ï âà ¥ªâ®à¨© t; t0 2 T ¯®«®¦¨¬

�(t; t0) = j(t [ t0) n (t \ t0)j:

�ç¥¢¨¤­®, �(t; t0) � 1 ¯à¨ t 6= t0.

�¥¬¬  1. �á«¨ ¤¢¥ à §«¨ç­ë¥ âà ¥ªâ®à¨¨ t; t0 2 T ¨ ¬ âà¨æ  B 2 Rn�m â ª®¢ë, çâ® ¤«ï

­¥ª®â®à®£® ¨­¤¥ªá  k 2 Nn ¢ë¯®«­ï¥âáï ­¥à ¢¥­áâ¢®

gk(t; t0; Ak) > kBkk�(t; t0); (1)

â® ¤«ï «î¡®£® ¨­¤¥ªá  s 2 Nn á¯à ¢¥¤«¨¢® á®®â­®è¥­¨¥

t0
n
s (A+B)t:

�®ª § â¥«ìáâ¢®. �®áª®«ìªã ®ç¥¢¨¤­® ­¥à ¢¥­áâ¢®

gk(t; t
0; Bk) � �kBkk�(t; t

0);

â® á ãç¥â®¬ (1) ¨ «¨­¥©­®áâ¨ ç áâ­ëå ªà¨â¥à¨¥¢ ¢ë¢®¤¨¬

gk(t; t0; Ak +Bk) = gk(t; t0; Ak) + gk(t; t0; Bk) � gk(t; t0; Ak)� kBkk�(t; t0) > 0:

�â® §­ ç¨â, çâ® [t; t0; A+B]+ > 0. �®íâ®¬ã á®£« á­® á¢®©áâ¢ ¬ A4 ¨ A5 á¯à ¢¥¤«¨¢® ãâ¢¥à¦¤¥­¨¥
«¥¬¬ë 1.
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�ãáâì 0 < � < ", t; t0 2 T , t 6= t0. � ¤ «ì­¥©è¥¬ ¡ã¤¥¬ ¨á¯®«ì§®¢ âì ¢®§¬ãé îéãî n�m-¬ â-
à¨æã B�(�) = [b�ij ] 2 B("), í«¥¬¥­âë ª®â®à®© ¤«ï «î¡®£® ¨­¤¥ªá  i 2 Nn § ¤ îâáï ¯® ä®à¬ã«¥

b�ij =

8>><
>>:
��; ¥á«¨ j 2 N(t n t0);

�; ¥á«¨ j 2 N(t0 n t);

0 ¢ ®áâ «ì­ëå á«ãç ïå.

(2)

�ç¥¢¨¤­®, kB�(�)k = �.

�¥¬¬  2. �ãáâì t; t0 2 T , t 6= t0, s 2 Nn, � > 0. �á«¨ ¢ë¯®«­ïîâáï ­¥à ¢¥­áâ¢ 

gi(t; t
0; Ai) < ��(t; t0); i 2 Nn; (3)

â®

t0
n
s (A+B�(�))t:

�®ª § â¥«ìáâ¢®. � ãç¥â®¬ (3) ¨ áâàãªâãàë ¢®§¬ãé îé¥© ¬ âà¨æë B�(�) 2 B("), í«¥¬¥­âë
ª®â®à®© § ¤ îâáï ¯® ä®à¬ã«¥ (2), «¥£ª® ã¡¥¦¤ ¥¬áï ¢ á¯à ¢¥¤«¨¢®áâ¨ á«¥¤ãîé¨å á®®â­®è¥­¨©
¤«ï «î¡®£® ¨­¤¥ªá  i 2 Nn:

gi(t; t0; Ai +B�
i (�)) = gi(t; t0; Ai) + gi(t; t0; B�

i (�)) = gi(t; t0; Ai)� ��(t; t0) < 0:

�âáî¤  ¯®«ãç ¥¬ à ¢¥­áâ¢® [t0; t; A+B�(�)]+ = n ¨ ¯®â®¬ã ¢ á¨«ã á¢®©áâ¢ A2 ¨ A3 ¢ë¢®¤¨¬

t0
n
s (A+B�(�))t: �

�¥®à¥¬ . �à¨ «î¡ëå n � 1 ¨ s 2 Nn à ¤¨ãá ª¢ §¨ãáâ®©ç¨¢®áâ¨ �ns (A) ¢¥ªâ®à­®© âà ¥ª-

â®à­®© § ¤ ç¨ Zn
s (A) ¨¬¥¥â ¢¨¤

�ns (A) = min
t02Tn

s
(A)

min
t2Tnft0g

max
i2Nn

gi(t; t0; Ai)
�(t; t0)

: (4)

�®ª § â¥«ìáâ¢®. �¡®§­ ç¨¬ ç¥à¥§ ' ¯à ¢ãî ç áâì ä®à¬ã«ë (4). �ç¨âë¢ ï ­¥¯ãáâ®âã ¬­®-
¦¥áâ¢  T n

s (A) ¨ â®, çâ® ¤«ï «î¡®© âà ¥ªâ®à¨¨ t0 2 T n
s (A) ¬­®¦¥áâ¢® T n ft

0g â ª¦¥ ­¥¯ãáâ®, ¨§
á¢®©áâ¢  A7 (¢¢¨¤ã �(t; t0) > 0) ¢ë¢®¤¨¬, çâ® ç¨á«® ' áãé¥áâ¢ã¥â ¨ ­¥®âà¨æ â¥«ì­®.

� «¥¥ ¤®ª ¦¥¬ ­¥à ¢¥­áâ¢®

�ns (A) � ': (5)

�ã¤¥¬ ¯®« £ âì, çâ® ç¨á«® ' ¯®«®¦¨â¥«ì­® (¢ á«ãç ¥, ª®£¤  ' = 0, ­¥à ¢¥­áâ¢® (5) ®ç¥¢¨¤­®).
�ãáâì ¬ âà¨æ  B 2 B('). �®£¤  á®£« á­® ®¯à¥¤¥«¥­¨î ç¨á«  ' ¤«ï «î¡ëå âà ¥ªâ®à¨© t0 2 T n

s (A)
¨ t 2 T n ft0g áãé¥áâ¢ã¥â â ª®© ¨­¤¥ªá k 2 Nn, ¯à¨ ª®â®à®¬ ¢ë¯®«­ï¥âáï ­¥à ¢¥­áâ¢®

kBkk � kBk < ' �
gk(t; t0; Ak)
�(t; t0)

:

�®íâ®¬ã, ¯à¨¬¥­ïï «¥¬¬ã 1, ã¡¥¦¤ ¥¬áï ¢ á¯à ¢¥¤«¨¢®áâ¨ ¤«ï «î¡®£® ¨­¤¥ªá  s 2 Nn á®®â­®-
è¥­¨ï

t0
n
s (A+B)t:

�âáî¤ , ãç¨âë¢ ï  ­â¨à¥ä«¥ªá¨¢­®áâì ®â­®è¥­¨ï 
n
s (�), ¯®«ãç ¥¬

8B 2 B(') 8t0 2 T n
s (A) 8t 2 T (t0
n

s (A+B)t):

�®íâ®¬ã á®£« á­® á¢®©áâ¢ã A6 âà ¥ªâ®à¨ï t0 ï¢«ï¥âáï s-íää¥ªâ¨¢­®© âà ¥ªâ®à¨¥© ¢ «î¡®©
¢®§¬ãé¥­­®© § ¤ ç¥ Zn

s (A + B), B 2 B('). �â® §­ ç¨â, çâ® ¤«ï «î¡®© ¬ âà¨æë B 2 B(')
á¯à ¢¥¤«¨¢® ¢ª«îç¥­¨¥

T n
s (A+B) � T n

s (A):
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�«¥¤®¢ â¥«ì­®, ¢¥à­® ­¥à ¢¥­áâ¢® (5).
� ª®­¥æ, ¤®ª ¦¥¬ ­¥à ¢¥­áâ¢®

�ns (A) � ': (6)

�ãáâì ' < � < ". �®£¤  á®£« á­® ®¯à¥¤¥«¥­¨î ç¨á«  ' áãé¥áâ¢ãîâ â ª¨¥ âà ¥ªâ®à¨¨
t0 2 T n

s (A) ¨ t 2 T n ft0g, çâ® ¤«ï «î¡®£® ¨­¤¥ªá  i 2 Nn ¢¥à­ë ­¥à ¢¥­áâ¢ 

gi(t; t
0; Ai) � '�(t; t0) < ��(t; t0):

�âáî¤ , ¯®«ì§ãïáì «¥¬¬®© 2, ¯®«ãç ¥¬

t0
n
s (A+B�(�))t:

�§ íâ®£® á®®â­®è¥­¨ï á«¥¤ã¥â, çâ® t0 ­¥ ï¢«ï¥âáï s-íää¥ªâ¨¢­®© âà ¥ªâ®à¨¥© ¢ ¢®§¬ãé¥­­®©
§ ¤ ç¥ Zn

s (A+B�(�)). � à¥§ã«ìâ â¥ ¢ë¢®¤¨¬

8" > ' 9B�(�) 2 B(") (T n
s (A+B�(�)) 6� T n

s (A)):

�â® á¢¨¤¥â¥«ìáâ¢ã¥â ® á¯à ¢¥¤«¨¢®áâ¨ ­¥à ¢¥­áâ¢  (6), ª®â®à®¥ ¢¬¥áâ¥ á ­¥à ¢¥­áâ¢®¬ (5) ¤ ¥â
ä®à¬ã«ã (4).

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

Qn(A) = ft 2 T : W (t; A) = ;g;

£¤¥

W (t; A) = ft0 2 T n ftg : [t; t0; A]� = 0g:

�ç¥¢¨¤­®, çâ® Qn(A) � P n(A), ¯à¨ íâ®¬ ¬­®¦¥áâ¢® Qn(A) ¬®¦¥â ¡ëâì ¯ãáâë¬.

�«¥¤áâ¢¨¥ 1. �«ï «î¡ëå ¨­¤¥ªá®¢ s 2 Nn ¨ n � 1 íª¢¨¢ «¥­â­ë ãâ¢¥à¦¤¥­¨ï
| § ¤ ç  Zn

s (A) ª¢ §¨ãáâ®©ç¨¢ ,
| T n

s (A) = Qn(A),
| 8t0 2 T n

s (A), 8t 2 T n ft0g ([t; t0; A]+ > 0).

�âáî¤ , ¢ ç áâ­®áâ¨, ¢ëâ¥ª ¥â ¨§¢¥áâ­ë© à¥§ã«ìâ â [7]: áª «ïà­ ï § ¤ ç  Z1
1 (A) ª¢ §¨ãáâ®©-

ç¨¢  â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  ¨¬¥¥â ¥¤¨­áâ¢¥­­ãî ®¯â¨¬ «ì­ãî âà ¥ªâ®à¨î.
�¢¨¤ã á¢®©áâ¢  A1 ¨§ â¥®à¥¬ë â ª¦¥ ¢ëâ¥ª ¥â

�«¥¤áâ¢¨¥ 2. �«ï «î¡®© ¬ âà¨æë A 2 Rn�m, n;m � 2, ¢¥à­ë ­¥à ¢¥­áâ¢ 

�n1 (A) � �n2 (A) � � � � � �nn(A):

�âáî¤  «¥£ª® ¢ë¢®¤¨¬

�«¥¤áâ¢¨¥ 3. �á«¨ 1 � s < k � n, n � 2, â® ¨§ ª¢ §¨ãáâ®©ç¨¢®áâ¨ § ¤ ç¨ Zn
k (A) á«¥¤ã¥â

ª¢ §¨ãáâ®©ç¨¢®áâì § ¤ ç¨ Zn
s (A).

� § ª«îç¥­¨¥ § ¬¥â¨¬, çâ® ¯à¨ s = 1 â¥®à¥¬  ¨ á«¥¤áâ¢¨¥ 1 ¯¥à¥å®¤ïâ ¢ à¥§ã«ìâ âë, ¯®-
«ãç¥­­ë¥ ¢ [1] ¨ ª á îé¨¥áï ª¢ §¨ãáâ®©ç¨¢®áâ¨ ¢¥ªâ®à­®© âà ¥ªâ®à­®© § ¤ ç¨ Zn

1 (A) ¯®¨áª 
¬­®¦¥áâ¢  � à¥â®.
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