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1. �ãáâì G | ¬­®£®§­ ç­®¥ ®â®¡à ¦¥­¨¥ ¢ n-¬¥à­®¬ ¥¢ª«¨¤®¢®¬ ¯à®áâà ­áâ¢¥ Rn. � áá¬®-
âà¨¬ § ¤ çã ® à¥è¥­¨¨ ¬­®£®§­ ç­®£® ¢ª«îç¥­¨ï

0 2 G(u�); (1)

¨«¨ ® áâ æ¨®­ à­®© â®çª¥ ®â®¡à ¦¥­¨ï G. �­®¦¥áâ¢® à¥è¥­¨© íâ®© § ¤ ç¨ ¡ã¤¥¬ ®¡®§­ ç âì
S�. �¥®à¨¨ ¨ ¬¥â®¤ ¬ à¥è¥­¨ï § ¤ ç¨ (1) ¯®á¢ïé¥­® ¡®«ìè®¥ ç¨á«® à ¡®â (­ ¯à., [1]{[3]). �
à ¡®â¥ [4] ¡ë«® ¯®ª § ­®, çâ® ¬­®£¨¥ ®¡é¨¥ ­¥«¨­¥©­ë¥ § ¤ ç¨ â ª¨¥, ª ª ¢ à¨ æ¨®­­ë¥ ­¥à -
¢¥­áâ¢ , § ¤ ç¨ à ¢­®¢¥á¨ï ¨ § ¤ ç¨ ®¯â¨¬¨§ æ¨¨ ¯® ¡¨­ à­ë¬ ®â­®è¥­¨ï¬, á¢®¤ïâáï ª § ¤ ç¥
(1) á ¬­®£®§­ ç­ë¬ ¨, ¢®®¡é¥ £®¢®àï, ­¥¬®­®â®­­ë¬ ®â®¡à ¦¥­¨¥¬. � íâ¨å ãá«®¢¨ïå ¤«ï ¥¥
à¥è¥­¨ï ­¥ ¬®£ãâ ¡ëâì ¯à¨¬¥­¥­ë áâ ­¤ àâ­ë¥ ¬¥â®¤ë, ®á­®¢ ­­ë¥ ­  ¯àï¬ëå ®¡®¡é¥­¨ïå
¬¥â®¤®¢ ®¯â¨¬¨§ æ¨¨. � â® ¦¥ ¢à¥¬ï ¢ [4] ¡ë« ¯®áâà®¥­ ¨â¥à æ¨®­­ë© ¬¥â®¤ à¥è¥­¨ï § ¤ ç¨
(1) ¯à¨ ãá«®¢¨¨ â®«ìª® ­¥®âà¨æ â¥«ì­®© ®à¨¥­â¨à®¢ ­­®áâ¨ ®â®¡à ¦¥­¨ï G, â. ¥. ª®£¤  áãé¥-
áâ¢ã¥â ­¥¯ãáâ®¥ ¬­®¦¥áâ¢® S�(d) â ª®¥, çâ®

8u 2 Rn; 8g 2 G(u) hg; u � u�i � 0 8u� 2 S�(d): (2)

�â® ãá«®¢¨¥ ¢ë¯®«­ï¥âáï, ­ ¯à¨¬¥à, ¥á«¨ S� 6= ; ¨ G ¬®­®â®­­® «¨¡® ¯á¥¢¤®¬®­®â®­­®. �¥-
â®¤ [4] ®á­®¢ ­ ­  ¨¤¥¥ ®¡ê¥¤¨­¥­¨ï à §­®â¨¯­ëå à¥« ªá æ¨®­­ëå ¯à®æ¥áá®¢ ¢ ®¡é¥© áå¥¬¥,
¯à¥¤«®¦¥­­®© ¢ [5] (á¬. â ª¦¥ [6], [7]).

�á­®¢­®© æ¥«ìî ¤ ­­®© à ¡®âë ï¢«ï¥âáï ¯®áâà®¥­¨¥ ¬¥â®¤  á à áè¨à¥­­ë¬¨ ¢®§¬®¦­®áâï-
¬¨, ¤®¯ãáª îé¥£® ­¥â®ç­®¥ ¢ëç¨á«¥­¨¥ í«¥¬¥­â®¢ G. � ª®© ¬¥â®¤ ¯®§¢®«¨â, á ®¤­®© áâ®à®­ë,
ãç¥áâì ¢®§¬®¦­ë¥ ­¥â®ç­®áâ¨ ¯à¨ ç¨á«¥­­®© à¥ «¨§ æ¨¨,   á ¤àã£®© áâ®à®­ë, ¨á¯®«ì§®¢ âì
¢¬¥áâ® í«¥¬¥­â  ¬­®¦¥áâ¢  G(uk) ¢ â¥ªãé¥© ¨â¥à æ¨®­­®© â®çª¥ uk ¢ë¯ãª«ãî ª®¬¡¨­ æ¨î
í«¥¬¥­â®¢, ¢ëç¨á«¥­­ëå ¢ ¥¥ ®ªà¥áâ­®áâ¨, â. ¥. ¯à®¢¥áâ¨ \á£« ¦¨¢ ­¨¥" § ¤ ç¨ ¨ â¥¬ á ¬ë¬
¯®¢ëá¨âì ¯à ªâ¨ç¥áªãî áå®¤¨¬®áâì ¬¥â®¤ , «¨¡® ¨á¯®«ì§®¢ âì íâ®â ¯à¨¥¬ ¤«ï ã¯à®é¥­¨ï à¥-
 «¨§ æ¨¨ ¬¥â®¤ , ¥á«¨ ¢ ­¥ª®â®àëå â®çª å ¢ëç¨á«¥­¨¥ í«¥¬¥­â®¢ ¬­®¦¥áâ¢  G(uk) ¢ë§ë¢ ¥â
âàã¤­®áâ¨.

2. �«¥¤ãï ([8], £«. I, x 2), ¡ã¤¥¬ ­ §ë¢ âì K-®â®¡à ¦¥­¨ï¬¨ ¯®«ã­¥¯à¥àë¢­ë¥ á¢¥àåã (¯. á¢.)
®â®¡à ¦¥­¨ï á ­¥¯ãáâë¬¨ ¢ë¯ãª«ë¬¨ ª®¬¯ ªâ­ë¬¨ ®¡à § ¬¨. � ¤ «ì­¥©è¥¬ ¯à®¥ªæ¨î â®çª¨
x ­  ¬­®¦¥áâ¢® X ¡ã¤¥¬ ®¡®§­ ç âì ç¥à¥§ Pr(x;X), ªà®¬¥ â®£®, ¯ãáâì

B(x; �) = fz 2 Rn j kz � xk � �g; M�(x) = conv
[

u2B(x;�)

G(u);

�(Rn) | ¬­®¦¥áâ¢® ¢á¥å ¯®¤¬­®¦¥áâ¢ Rn.
�â ª, à áá¬ âà¨¢ ¥âáï § ¤ ç  ® à¥è¥­¨¨ ¬­®£®§­ ç­®£® ¢ª«îç¥­¨ï (1), £¤¥ G : Rn �! �(Rn)

ï¢«ï¥âáï K-®â®¡à ¦¥­¨¥¬, ¯à¥¤¯®« £ ¥âáï, çâ® áãé¥áâ¢ã¥â à¥è¥­¨¥ § ¤ ç¨ (2).
�¥â®¤. �ë¡¨à ¥¬ ¯à®¨§¢®«ì­® â®çªã u0 2 Rn, ç¨á«  � 2 (0; 1), 
 2 (0; 2), ¯®á«¥¤®¢ â¥«ì­®áâ¨

f�lg & 0; f�lg & 0; f�kg & 0: (3)

� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­¤  äã­¤ ¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨©,

¯à®¥ªâ ò98-01-00200.
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�®« £ ¥¬ k = 0, �(k) = 1, y0 = u0.
�  k-© ¨â¥à æ¨¨ ¬¥â®¤ , k = 0; 1; : : : , ¨¬¥¥¬ â®çªã uk 2 Rn ¨ ç¨á«® �(k); ¢ë¯®«­ï¥¬ á«¥¤ã-

îé¨¥ ¤¥©áâ¢¨ï.
1. �ë¡¨à ¥¬ q0 2M�k(u

k), ¯®« £ ¥¬ i = 0, pi = qi, l = �(k).
2. (� ç «® i-£® è £ .) �á«¨

kpik � �l; (4)

â® ¯®« £ ¥¬ uk+1 = yl = vk = uk, gk = 0, �k = 0, �(k+1) = l+1, k-ï ¨â¥à æ¨ï ¬¥â®¤  § ¢¥àè¥­ .
3. �®« £ ¥¬ wi+1 = uk � �lp

i=kpik, ¢ë¡¨à ¥¬ qi+1 2M�k(w
i+1). �á«¨

hqi+1; pii > �kpik2; (5)

â® ¯®« £ ¥¬ vk = wi+1, gk = qi+1, �(k + 1) = l ¨ ¯¥à¥å®¤¨¬ ª ¯. 5.
4. �®« £ ¥¬ pi+1 = Pr(0; convfpi; qi+1g), i-© è £ § ¢¥àè¥­. �®« £ ¥¬ i = i + 1 ¨ ¯¥à¥å®¤¨¬ ª

¯. 2.
5. �®« £ ¥¬

�k = hgk; uk � vki=kgkk2; uk+1 = uk � 
�kg
k; (6)

k-ï ¨â¥à æ¨ï ¬¥â®¤  § ¢¥àè¥­ .
�¡®§­ ç¨¬ ç¥à¥§ kl ­®¬¥à ¨â¥à æ¨¨ â ª®©, çâ® �(kl) = l, �(kl + 1) = l + 1;   â ª¦¥ Ck =

supfkgk j g 2M�1+�k(u
k)g.

�¯¨á ­­ë© ¬¥â®¤ ¯® áà ¢­¥­¨î á â®ç­ë¬¨ ¢ à¨ ­â ¬¨ [6], [4] âà¥¡ã¥â ¨­®© áå¥¬ë ®¡®á­®¢ -
­¨ï áå®¤¨¬®áâ¨. �áâ ­®¢¨¬ ¯à¥¤¢ à¨â¥«ì­® ­¥áª®«ìª® ¢á¯®¬®£ â¥«ì­ëå á¢®©áâ¢.

�¥¬¬ . �  k-© ¨â¥à æ¨¨ ¬¥â®¤  ¨¬¥¥¬

a) pi 2 convfq0; : : : ; qig (7)

¨

qi; pi 2M�l+�k(u
k); i = 0; 1; : : : ; (8)

b) kuk+1 � u�k2 � kuk � u�k2 � 
(2 � 
)(�kkgkk)2 + 2
�k�kCk 8u� 2 S�(d); (9)

c) ª®«¨ç¥áâ¢® è £®¢ ­  k-© ¨â¥à æ¨¨ ª®­¥ç­®.

�®ª § â¥«ìáâ¢®. �á«¨ á®®â­®è¥­¨¥ (5) ­¥ ¢ë¯®«­ï¥âáï, â® ¯®á«¥¤®¢ â¥«ì­®áâ¨ fqig, fpig
ã¤®¢«¥â¢®àïîâ ãá«®¢¨ï¬ «¥¬¬ë 4.2 ¨§ ([9], á. 31), ®âªã¤  á«¥¤ã¥â (7),   â ª¦¥

kpik � C=((1 � �)
p
i+ 1);

£¤¥ C = supfkqik j i = 0; 1; : : : g. � «¥¥, qi 2M�k(w
i), ­® wi 2 B(uk; �l), ¯®íâ®¬ã qi 2M�l+�k(u

k), ¢
á¨«ã á¢®©áâ¢ G ¨¬¥¥¬ C <1, ¨ ãâ¢¥à¦¤¥­¨¥ c) á¯à ¢¥¤«¨¢® ¢¢¨¤ã ãá«®¢¨ï (4). �ç¨âë¢ ï (7),
¨¬¥¥¬ pi 2M�l+�k(u

k), â. ¥. (8) â ª¦¥ á¯à ¢¥¤«¨¢®.
�¡®á­ã¥¬ â¥¯¥àì ãâ¢¥à¦¤¥­¨¥ b). �à¥¦¤¥ ¢á¥£® § ¬¥â¨¬, çâ® ¯à¨ �(k+1) > �(k) á®®â­®è¥­¨¥

(9) ¢ë¯®«­ï¥âáï. �ãáâì â¥¯¥àì �(k+1) = �(k). �ë¡¥à¥¬ ¯à®¨§¢®«ì­® u� 2 S�(d). �® ®¯à¥¤¥«¥­¨î
­  ª ¦¤®© ¨â¥à æ¨¨ qi 2 M�k(w

i), â. ¥. ­ ©¤ãâáï í«¥¬¥­âë zi;j 2 B(wi; �k), qi;j 2 G(zi;j) ¨ ç¨á« 
�j , j 2 J , â ª¨¥, çâ®

qi =
X
j2J

�jq
i;j ;

X
j2J

�j = 1; �j � 0; j 2 J ;
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¯à¨ íâ®¬ ¢ á¨«ã (2) hqi;j ; zi;j � u�i � 0. �âáî¤  á«¥¤ã¥â

hqi; wi � u�i =
X
j2J

�j(hqi;j ; zi;j � u�i+ hqi;j ; wi � zi;ji) �

� �
X
j2J

�jkqi;jk�k � ��kCk:

�®íâ®¬ã

hgk; uk � u�i = hgk; uk � vki+ hgk; vk � u�i =
= �kkgkk2 + hqi; wi � u�i � �kkgkk2 � �kCk:

�á¯®«ì§ãï íâ® ­¥à ¢¥­áâ¢® á®¢¬¥áâ­® á (6), ¯®«ãç ¥¬

kuk+1 � u�k2 = kuk � 
�kg
k � u�k2 =

= kuk � u�k2 � 2
�khgk; uk � u�i+ (
�kkgkk)2 �
� kuk � u�k2 � 2
�k(�kkgkk2 � �kCk) + (
�kkgkk)2;

®âªã¤  á«¥¤ã¥â (9).

3. �¥à¥©¤¥¬ ª ®¡®á­®¢ ­¨î áå®¤¨¬®áâ¨ ¬¥â®¤ .

�¥®à¥¬  1. a) �®«¨ç¥áâ¢® è £®¢ ­  ª ¦¤®© ¨â¥à æ¨¨ ¬¥â®¤  ª®­¥ç­®.

b) �á«¨ C = supfkgk j g 2 G(u); u 2 Rng < 1, â® áãé¥áâ¢ãîâ ¯®¤¯®á«¥¤®¢ â¥«ì­®áâ¨
fuksg, fpksg ¨ f"ksg & 0 â ª¨¥, çâ® lim

s!1
pks = 0, pks 2M"ks

(uks).

�®ª § â¥«ìáâ¢®. �â¢¥à¦¤¥­¨¥ a) á«¥¤ã¥â ¨§ ãâ¢¥à¦¤¥­¨ï c) «¥¬¬ë. �®ª ¦¥¬ â¥¯¥àì, çâ®
¯®á«¥¤®¢ â¥«ì­®áâì fylg ¡¥áª®­¥ç­ . �¥©áâ¢¨â¥«ì­®, ¥á«¨ �(k) � l < 1, â®, ­ ç¨­ ï á ­¥ª®â®-
à®£® ­®¬¥à  ¨â¥à æ¨¨ k, �(k + 1) = �(k); â®£¤  á ãç¥â®¬ (5) ¨ ãá«®¢¨ï â¥®à¥¬ë ¨¬¥¥¬

�kkgkk2 = hgk; uk � vki = �lhqi+1; pii=kpik > ��lkpik � ��l�l � e� > 0;

¯®íâ®¬ã ¨§ (3), (9) á«¥¤ã¥â

kuk+1 � u�k2 � kuk � u�k2 � �
(2� 
)(�kkgkk)2 + 2
�k�kCk � �
�k[(2� 
)�kkgkk2 � 2�kCk] �
� �
�k[(2� 
)e� � 2�kC] � �
(2� 
)�k e�=2 � �
(2� 
)(e�=C)2=2

¯à¨ ¤®áâ â®ç­® ¡®«ìè¨å k, â. ¥. ¯à®â¨¢®à¥ç¨¥. �â ª, ¯®á«¥¤®¢ â¥«ì­®áâì fylg ¡¥áª®­¥ç­ , ­®
yl = ukl , ¨ ­  kl-© ¨â¥à æ¨¨ áãé¥áâ¢ã¥â ¨­¤¥ªá il â ª®©, çâ® kpilk � �l. �ç¨âë¢ ï (3), (8),
¯®«ãç ¥¬, çâ® ãâ¢¥à¦¤¥­¨¥ b) á¯à ¢¥¤«¨¢®, ¯®áª®«ìªã ¢ ª ç¥áâ¢¥ "ks ¬®¦­® ¢§ïâì �l + �kl , ¢
ª ç¥áâ¢¥ uks ¬®¦­® ¢§ïâì yl.

�«¥¤áâ¢¨¥. �á«¨ ¯®á«¥¤®¢ â¥«ì­®áâì fukg ®£à ­¨ç¥­ , â® ®­  ¨¬¥¥â ¯à¥¤¥«ì­ãî â®çªã ¢ S�.

�®ª § â¥«ìáâ¢®. �¥©áâ¢¨â¥«ì­®, ¢ íâ®¬ á«ãç ¥ Ck � C 0 <1 ¨ ãâ¢¥à¦¤¥­¨¥ b) â¥®à¥¬ë 1
á¯à ¢¥¤«¨¢®, â. ¥. ¯®á«¥¤®¢ â¥«ì­®áâì fuksg ¨¬¥¥â ¯à¥¤¥«ì­ãî â®çªã, ª®â®à ï ¤®«¦­  ­ å®¤¨âì-
áï ¢ S�.

� ª¨¬ ®¡à §®¬, ¨¬¥¥â á¬ëá« ­¥áª®«ìª® ¬®¤¨ä¨æ¨à®¢ âì áå¥¬ã ¬¥â®¤ , çâ®¡ë ãá¨«¨âì
á¢®©áâ¢  áå®¤¨¬®áâ¨. � ¨¬¥­­®, ¯ãáâì V { ¢ë¯ãª«®¥ ª®¬¯ ªâ­®¥ ¬­®¦¥áâ¢®, ¤«ï ª®â®à®£®
V \ S�(d) 6= ;. �®£¤  ¢ ¬¥â®¤¥ á«¥¤ã¥â § ¬¥­¨âì ¯à ¢¨«® (6) ­  á«¥¤ãîé¥¥:

uk+1 = Pr(uk � 
�kg
k; V );

¨ ¢ á¨«ã ­¥à áâï£¨¢ îé¨å á¢®©áâ¢ ¯à®¥ªæ¨¨ ãâ¢¥à¦¤¥­¨ï «¥¬¬ë ¨ â¥®à¥¬ë 1 ®áâ ­ãâáï á¯à -
¢¥¤«¨¢ë¬¨, c § ¬¥­®© S�(d) ­  V \ S�(d), ¯à¨ íâ®¬ ¯®á«¥¤®¢ â¥«ì­®áâì fukg áâ ­¥â ®£à ­¨ç¥­­®©.
�®íâ®¬ã á¯à ¢¥¤«¨¢ 
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�¥®à¥¬  2. � ¬®¤¨ä¨æ¨à®¢ ­­®¬ ¬¥â®¤¥

a) ª®«¨ç¥áâ¢® è £®¢ ­  ª ¦¤®© ¨â¥à æ¨¨ ª®­¥ç­®;
b) ¯®á«¥¤®¢ â¥«ì­®áâì fukg ¨¬¥¥â ¯à¥¤¥«ì­ãî â®çªã ¢ S�.

4. �®¯à®¡ã¥¬ ãâ®ç­¨âì, ­ áª®«ìª® ®¡é¨¬¨ ï¢«ïîâáï ¯à¥¤¯®«®¦¥­¨ï, £ à ­â¨àãîé¨¥ áå®-
¤¨¬®áâì ¯à¥¤«®¦¥­­®£® ¬¥â®¤ . � ¯®¬­¨¬, çâ® ®â®¡à ¦¥­¨¥ Q : U �! �(Rn) ­ §ë¢ ¥âáï
¯á¥¢¤®¬®­®â®­­ë¬, ¥á«¨ ¤«ï «î¡ëå u0; u00 2 U ¨ «î¡ëå q0 2 Q(u0), q00 2 Q(u00) ¢ë¯®«­ï¥âáï
hq00; u0 � u00i � 0 =) hq0; u0 � u00i � 0.

�à¥¤«®¦¥­¨¥ 1. �ãáâì G ï¢«ï¥âáï K-®â®¡à ¦¥­¨¥¬. �®£¤ 

a) ¬­®¦¥áâ¢® S�(d) ¢ë¯ãª«® ¨ § ¬ª­ãâ®;
b) S�(d) � S�, â. ¥. «î¡®¥ à¥è¥­¨¥ § ¤ ç¨ (2) ï¢«ï¥âáï à¥è¥­¨¥¬ § ¤ ç¨ (1);
c) ¥á«¨ G ¯á¥¢¤®¬®­®â®­­®, â® S� = S�(d).

�®ª § â¥«ìáâ¢®. �ë¯ãª«®áâì ¨ § ¬ª­ãâ®áâì ¬­®¦¥áâ¢  S�(d) á«¥¤ãîâ ¨§ ¥£® ®¯à¥¤¥«¥­¨ï.
�â¢¥à¦¤¥­¨¥ b) ¤®ª § ­® ¢® ¬­®£¨å à ¡®â å, á¬., ­ ¯à¨¬¥à, «¥¬¬ã 3 ¢ [10]. �â¢¥à¦¤¥­¨¥ c)
á«¥¤ã¥â ¨§ ®¯à¥¤¥«¥­¨ï ¯á¥¢¤®¬®­®â®­­®áâ¨.

�ãáâì U |­¥¯ãáâ®¥ ¢ë¯ãª«®¥ ¨ § ¬ª­ãâ®¥ ¬­®¦¥áâ¢® ¢ Rn,Q : U �! �(Rn) | ¬­®£®§­ ç­®¥
®â®¡à ¦¥­¨¥ ­  U . � áá¬®âà¨¬ ¢ à¨ æ¨®­­®¥ ­¥à ¢¥­áâ¢®: ­ ©â¨ â ª®© í«¥¬¥­â u� 2 U , çâ®

9q� 2 Q(u�); hq�; u� u�i � 0 8u 2 U: (10)

�­®¦¥áâ¢® à¥è¥­¨© íâ®© § ¤ ç¨ ¡ã¤¥¬ ®¡®§­ ç âì U�. � àï¤ã á § ¤ ç¥© (10) à áá¬®âà¨¬ â ª¦¥
§ ¤ çã ­ å®¦¤¥­¨ï í«¥¬¥­â  u� 2 U â ª®£®, çâ®

8u 2 U; 8q 2 Q(u) hq; u� u�i � 0: (11)

�­®¦¥áâ¢® à¥è¥­¨© íâ®© § ¤ ç¨, ª®â®àãî ¬®¦­® ®¯à¥¤¥«¨âì ª ª ¤ã «ì­®¥ ¢ à¨ æ¨®­­®¥ ­¥à -
¢¥­áâ¢®, ¡ã¤¥¬ ®¡®§­ ç âì U�

(d). � ¤ ç  (11) ¤®áâ â®ç­® å®à®è® ¨§¢¥áâ­  ¢ â¥®à¨¨ ¢ à¨ æ¨®­­ëå
­¥à ¢¥­áâ¢ (­ ¯à., [10]{[12]). � ¬¥­  ¨áå®¤­®© § ¤ ç¨ (10) ­  ¤ã «ì­ãî (11) ¤«ï ¯®áâà®¥­¨ï
¨â¥à æ¨®­­®£® ¬¥â®¤  ¥¥ à¥è¥­¨ï ¢¯¥à¢ë¥, ¯®-¢¨¤¨¬®¬ã, ¡ë«  ¯à¥¤«®¦¥­  ¢ [13] (¯à¨ ¤®¯®«­¨-
â¥«ì­®¬ ãá«®¢¨¨ á¨«ì­®© ¬®­®â®­­®áâ¨ ®á­®¢­®£® ®â®¡à ¦¥­¨ï), ¢ [14] | ¯à¨ ¤®¯®«­¨â¥«ì­®¬
ãá«®¢¨¨ ¬®­®â®­­®áâ¨. �¥â®¤ ­ å®¦¤¥­¨ï â®çª¨, ã¤®¢«¥â¢®àïîé¥© (11) (¬¥â®¤ í««¨¯á®¨¤®¢),
¢¯¥à¢ë¥, ¯®-¢¨¤¨¬®¬ã, ¡ë« ¯à¥¤«®¦¥­ ¢ [15]. � [5] ¤ã «ì­ ï § ¤ ç  (11) ¡ë«  à áá¬®âà¥­  ¡¥§
¤®¯®«­¨â¥«ì­ëå ãá«®¢¨© â¨¯  ¬®­®â®­­®áâ¨ ¯à¨¬¥­¨â¥«ì­® ª à¥è¥­¨î ¢ à¨ æ¨®­­®£® ­¥à -
¢¥­áâ¢  (10) ª ª ãá«®¢¨¥ ®¡¥á¯¥ç¥­¨ï áå®¤¨¬®áâ¨ ¯à¥¤«®¦¥­­®£® ¢ [5] ¨â¥à æ¨®­­®£® ¬¥â®¤ 
(¤«ï ¬­®£®§­ ç­®£® á«ãç ï | ¢ [6]).

�¡áã¤¨¬ â¥¯¥àì á¢ï§ì ¬¥¦¤ã ¢ à¨ æ¨®­­ë¬ ­¥à ¢¥­áâ¢®¬ ¨ ¢ª«îç¥­¨¥¬,   â ª¦¥ ¬¥¦¤ã
á®®â¢¥âáâ¢ãîé¨¬¨ ¤ã «ì­ë¬¨ § ¤ ç ¬¨. �ë¡¥à¥¬ ¯à®¨§¢®«ì­®¥ ç¨á«® � > 0 ¨ ®¡®§­ ç¨¬

N(U; u) = fq 2 Rn j hq; z � ui � 0 8z 2 Ug;
S�(u) = S(0; �) \N(U; u); D�(u) = conv S�(u);

£¤¥ S(0; �) = fz 2 Rn j kzk = �g,   â ª¦¥ ¯ãáâì

G(u) =

8><
>:
Q(u); ¥á«¨ u 2 intU ;
convfQ(u) [D�(u)g; ¥á«¨ u 2 UnintU ;
D�(u); ¥á«¨ u =2 U:

(12)

�à¥¤«®¦¥­¨¥ 2. �ãáâì intU 6= ;, Q ï¢«ï¥âáï K-®â®¡à ¦¥­¨¥¬, ®â®¡à ¦¥­¨¥ G ®¯à¥¤¥-
«¥­® á®£« á­® (12). �®£¤ 

a) G ï¢«ï¥âáï K-®â®¡à ¦¥­¨¥¬;
b) U� = S�;
c) U�

(d) = S�(d).
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�®ª § â¥«ìáâ¢®. �â¢¥à¦¤¥­¨ï a) ¨ b) ¤®ª § ­ë ¢ ([4], â¥®à¥¬  2), ªà®¬¥ â®£®, â ¬ ¦¥
ãáâ ­®¢«¥­®, çâ® U�

(d) � S�(d). �®ª ¦¥¬ ®¡à â­®¥ ¢ª«îç¥­¨¥. �§ ¯. b) ¨ ¯à¥¤«®¦¥­¨ï 1 b) á«¥¤ã¥â,
çâ® S�(d) � S� = U� � U . �®íâ®¬ã, ¥á«¨ ¯à¥¤¯®«®¦¨âì, çâ® áãé¥áâ¢ã¥â í«¥¬¥­â z� 2 S�(d)nU�

(d), â®
­ ©¤ãâáï â®çª  u 2 U ¨ í«¥¬¥­â q 2 Q(u) â ª¨¥, çâ® hq; u� z�i < 0, â. ¥. z� =2 S�(d).

� ª¨¬ ®¡à §®¬, áãé¥áâ¢®¢ ­¨¥ à¥è¥­¨© ¤«ï ¯àï¬®£® ¨«¨ ¤ã «ì­®£® ¢ à¨ æ¨®­­®£® ­¥à ¢¥­-
áâ¢  ¢«¥ç¥â áãé¥áâ¢®¢ ­¨¥ à¥è¥­¨© ¤«ï § ¤ ç¨ ® ¬­®£®§­ ç­®¬ ¢ª«îç¥­¨¨ ¨«¨ á®®â¢¥âáâ¢ãî-
é¥© ¤ã «ì­®© § ¤ ç¨, ¯à¨ç¥¬ ¤ã «ì­ ï § ¤ ç  (2) ¡ã¤¥â ¨¬¥âì à¥è¥­¨¥ ¯à¨ ¤®áâ â®ç­® ®¡é¨å
¯à¥¤¯®«®¦¥­¨ïå.
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