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� ¬®¥© áâ âì¥ \�¡ "-ï¤à¥ ®£à ­¨ç¥­­®£® ¬­®¦¥áâ¢  ¢ á¯¥æ¨ «ì­®¬ ¬¥âà¨ç¥áª®¬ ¯à®áâà ­-

áâ¢¥", ®¯ã¡«¨ª®¢ ­­®© ¢ ¦ãà­ «¥ \�§¢. ¢ã§®¢. � â¥¬ â¨ª . { 2000. { ò 9. { C. 34{37", «¥¬¬  2
áä®à¬ã«¨à®¢ ­  ¢ ¨§«¨è­¥© ®¡é­®áâ¨. �®­âà¯à¨¬¥àë ¤«ï ­¥¥ ¤®áâ â®ç­® ¯à®áâ® ¯®áâà®¨âì,
¨ ®­  ­¥ ¬®¦¥â ¡ëâì ¨á¯®«ì§®¢ ­  ¤«ï ¯®«ãç¥­¨ï á«¥¤áâ¢¨ï ¨§ ®á­®¢­®© â¥®à¥¬ë. �¥®à¥¬ã ¨
á«¥¤áâ¢¨¥ ¬®¦­® ¤®ª § âì ¯à¨ ¢ë¯®«­¥­¨¨ ¢ ¯®«­®¬ ¬¥âà¨ç¥áª®¬ ¯à®áâà ­áâ¢¥ (X; �) á«¥¤ãî-
é¨å ãá«®¢¨©.

1) �«ï «î¡ëå x, y ¨§ X ­ ©¤¥âáï ¥¤¨­áâ¢¥­­ ï â®çª  !(x; y) 2 X â ª ï, çâ® �(x; !(x; y)) =
�(y; !(x; y)) = �(x; y)=2:

2) �«ï ¢á¥å p, x, y ¨§ X ¢ë¯®«­ï¥âáï ­¥à ¢¥­áâ¢® 2�(!(p; x); !(p; y)) � �(x; y):
3) �«ï ª ¦¤®£® r > 0 ¨ ¤«ï «î¡ëå ®£à ­¨ç¥­­ëå ¯®á«¥¤®¢ â¥«ì­®áâ¥© (pn), (xn), (yn) ¯à®-

áâà ­áâ¢  X, ã¤®¢«¥â¢®àïîé¨å ¤«ï ª ¦¤®£® ­ âãà «ì­®£® n á®®â­®è¥­¨ï¬ �(pn; xn)�r,
�(pn; yn) � r, lim

n!1
�(pn; !(xn; yn)) = r, ¢ë¯®«­ï¥âáï à ¢¥­áâ¢® lim

n!1
�(xn; yn) = 0.

�â¬¥â¨¬, çâ® íâ¨ ãá«®¢¨ï áä®à¬ã«¨à®¢ ­ë ¢ [1], £¤¥ ®­¨ ®¡®§­ ç¥­ë �), �), �).
� ¤ «ì­¥©è¥¬ ¨á¯®«ì§ãîâáï ®¡®§­ ç¥­¨ï, ¯à¨­ïâë¥ ¢ ®¯ã¡«¨ª®¢ ­­®© áâ âì¥. �®«­®¥ ¬¥-

âà¨ç¥áª®¥ ¯à®áâà ­áâ¢® X, ¢ ª®â®à®¬ ¢ë¯®«­ï¥âáï ãá«®¢¨¥ 1), ï¢«ï¥âáï £¥®¤¥§¨ç¥áª¨¬ ¯à®-
áâà ­áâ¢®¬, ¢ ª®â®à®¬ ª ¦¤ë¥ ¤¢¥ â®çª¨ x; y 2 X ¬®£ãâ ¡ëâì á®¥¤¨­¥­ë ¥¤¨­áâ¢¥­­ë¬ £¥®-
¤¥§¨ç¥áª¨¬ á¥£¬¥­â®¬ [x; y] á ª®­æ ¬¨ ¢ íâ¨å â®çª å [2]. �á«®¢¨¥ 2) ¥áâì £«®¡ «ì­®¥ ãá«®¢¨¥
­¥¯®«®¦¨â¥«ì­®áâ¨ ªà¨¢¨§­ë ¯à®áâà ­áâ¢  ¢ á¬ëá«¥ �ã§¥¬ ­  ([3], c. 304). �à®áâë¬¨ ¯à¨¬¥à -
¬¨ ¯®«­ëå ¬¥âà¨ç¥áª¨å ¯à®áâà ­áâ¢, ã¤®¢«¥â¢®àïîé¨å ãá«®¢¨ï¬ 1){3), ï¢«ïîâáï à ¢­®¬¥à­®
¢ë¯ãª«ë¥ ¡ ­ å®¢ë ¯à®áâà ­áâ¢  ¨ ¯à®áâà ­áâ¢  �®¡ ç¥¢áª®£® (¢ª«îç ï ¡¥áª®­¥ç­®¬¥à­ë¥).

�à¨¢¥¤¥¬ â®ç­ãî ä®à¬ã«¨à®¢ªã ®á­®¢­®£® à¥§ã«ìâ â .

�¥®à¥¬ . �ãáâì ¯®«­®¥ ¬¥âà¨ç¥áª®¥ ¯à®áâà ­áâ¢® (X; �) ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬

1){3). �ãáâì § ¤ ­  ¯®á«¥¤®¢ â¥«ì­®áâì ­¥¯ãáâëå ®£à ­¨ç¥­­ëå ¬­®¦¥áâ¢ Mn, Nn â ª ï,

çâ® �(Mn; Nn)! 0 ¯à¨ n!1. �®£¤  ¤«ï «î¡®£® " > 0

A. �(K"(Mn);K"(Nn))! 0, n!1;
B. �("(Mn); "(Nn))! 0, n!1;
C. eá«¨ ¤«ï ª ¦¤®£® ­ âãà «ì­®£® n ¬­®¦¥áâ¢  k"(Mn), k"(Nn) ­¥¯ãáâë¥, â®

�(k"(Mn); k"(Nn))! 0, n!1.

�à¨¢¥¤¥­­®¥ ¢ áâ âì¥ ¤®ª § â¥«ìáâ¢® (á¬. á. 36-37) áâ ­¥â ¢¥à­ë¬, ¥á«¨ ¨á¯®«ì§®¢ âì ­  á. 36
¢ áâà®ª¥ 10 á­¨§ã ¨ ­  á. 37 ¢ áâà®ª å 5, 17 á¢¥àåã ­¨¦¥¯à¨¢¥¤¥­­ãî «¥¬¬ã ¨ ¢ á®®â¢¥âáâ¢¨¨ á
ä®à¬ã«¨à®¢ª®© «¥¬¬ë ®áãé¥áâ¢¨âì ¯¥à¥å®¤ ª ¯®¤¯®á«¥¤®¢ â¥«ì­®áâ¨,   â ª¦¥ § ¬¥­¨âì ª®­-
áâ ­âã c=3 ­  ª®­áâ ­âã a.

�¥¬¬ . �ãáâì ¯®«­®¥ ¬¥âà¨ç¥áª®¥ ¯à®áâà ­áâ¢® (X; �) ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ 1){3).
�á«¨ ¯à¨ § ¤ ­­ëå r > 0, c > 0 ¤«ï ª ¦¤®£® ­ âãà «ì­®£® l ¢ë¯®«­ï¥âáï zl 2 X, Ml 2 B[X],
Wl = \fB[x; r] : x 2 Mlg 6= ;, �(zl;Wl) > c, â® ­ ©¤ãâáï a > 0, ­ âãà «ì­®¥ t0, ¯®¤¯®á«¥¤®¢ -
â¥«ì­®áâ¨ (zt) � (zl), (Mt) � (Ml) â ª¨¥, çâ® �t = supf�(zt; B[x; r]) : x 2Mtg > a ¤«ï ª ¦¤®£®

­ âãà «ì­®£® t > t0.

�®ª § â¥«ìáâ¢®. �á¯®«ì§ã¥¬ ¬¥â®¤ ¤®ª § â¥«ìáâ¢  ®â ¯à®â¨¢­®£®. �ãáâì �l ! 0, l ! 1.
�®£¤  ­ ©¤¥âáï ­ âãà «ì­®¥ ç¨á«® l0 â ª®¥, çâ® �l < c=18 ¯à¨ l > l0.

�«ï ª ¦¤ëå ­ âãà «ì­®£® l ¨ x 2 Ml ¯®«®¦¨¬ ql(x) = [zl; x] \ S(x; r) ¯à¨ zl 2 X n B[x; r],
ql(x) = zl ¯à¨ zl 2 B[x; r], £¤¥ S(x; r) | áä¥à  á æ¥­âà®¬ ¢ â®çª¥ x, à ¤¨ãá  r > 0. �à®¬¥ â®£®, ¤«ï
ª ¦¤®£® ­ âãà «ì­®£® l ¢ë¡¥à¥¬ wl 2Wl â ª, çâ®¡ë �(zl; wl) < �(zl;Wl)+á=6. �®£¤  ¤«ï ª ¦¤ëå
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l > l0 ¨ x 2 Ml ¯®«ãç¨¬ ­¥à ¢¥­áâ¢  �(!(wl; ql(x));Wl) � �(ql(x);Wl) � �(ql(x); !(wl; ql(x))) �
�(zl;Wl)� �(zl; ql(x)) � �(ql(x); wl)=2 � �(zl;Wl) � �l � �(ql(x); zl)=2 � �(zl; wl)=2 � �(zl;Wl)� �l �
�l=2� �(zl;Wl)=2 � c=12 > c=3.

�¥¯¥àì ¢®§¬®¦­ë «¨èì ¤¢  á«ãç ï.
�«ãç © 1. �«ï ª ¦¤ëå l > l0 ¨ x 2 Ml ¢ë¯®«­ï¥âáï !(wl; ql(x)) 2 Wl. �®£¤  ¯®«ãç ¥¬

¯à®â¨¢®à¥ç¨¥ á â¥¬, çâ® �(!(wl; ql(x));Wl) > c=3.
�«ãç © 2. � ©¤ãâáï ­ âãà «ì­®¥ ç¨á«® �0 > l0, ¯®¤¯®á«¥¤®¢ â¥«ì­®áâì (w� ) � (wl) ¨ ¤¢¥

¯®á«¥¤®¢ â¥«ì­®áâ¨ (x� ) � M� , (bx� ) � M� â ª¨¥, çâ® !(w� ; q�(x� )) 2 B[x� ; r], !(w� ; q� (bx� )) 2
B[bx� ; r] n B[x� ; r] ¯à¨ � > �0. �á¯®«ì§ã¥¬ â¥¯¥àì ãá«®¢¨¥ 2): 2�(!(w� ; q� (x�)); !(w� ; q� (bx� ))) �
�(q�(x� ); q� (bx� )) � �(q� (x� ); z� ) + �(z� ; q�(bx� )) � 2�� ! 0, � ! 1. �® ¯à¨ � > �0 ¨¬¥¥¬
!(w� ; q�(bx� )) 2 X n B[x� ; r]. C«¥¤®¢ â¥«ì­®, �(x� ; !(w� ; q�(x� ))) ! r, � ! 1. �§ ãá«®¢¨ï 3) â¥-
¯¥àì ¯®«ãç¨¬ �(q� (x�); w� )! 0, � !1. �®, ¯à¨ � > �0, �(q�(x� ); w� ) � �(z� ; w� )� �(z� ; q�(x� )) >
c� �� > c=2 > 0. �®«ãç¨«¨ ¯à®â¨¢®à¥ç¨¥. �

�à¨¢¥¤¥¬ ¨á¯à ¢«¥­­ãî ä®à¬ã«¨à®¢ªã á«¥¤áâ¢¨ï ¤®ª § ­­®© â¥®à¥¬ë ¨ â¥®à¥¬ë 3 ¨§ [1].

�«¥¤áâ¢¨¥. �ãáâì ¯®«­®¥ ¬¥âà¨ç¥áª®¥ ¯à®áâà ­áâ¢® (X; �) ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ 1){3).
�à¥¤¯®«®¦¨¬, çâ® ¤«ï ª ¦¤®£® ­ âãà «ì­®£® n Mn 2 B(X), Nn 2 B(X), ¨ �(Mn; Nn) ! 0,
n!1. �®£¤  �(Ch(Mn);Ch(Nn))! 0, n!1, £¤¥ Ch(Mn) { ç¥¡ëè¥¢áª¨© æ¥­âà ¬­®¦¥áâ¢ Mn.

�®ª § â¥«ìáâ¢®. �§ â¥®à¥¬ë 3 ¢ [1] á«¥¤ã¥â, çâ® ¤«ï ª ¦¤®£® ­ âãà «ì­®£® n ¬­®¦¥áâ¢®
Mn 2 B(X) ( ­ «®£¨ç­® ¤«ïNn 2 B(X)) ¨¬¥¥â ¥¤¨­áâ¢¥­­ë© ç¥¡ëè¥¢áª¨© æ¥­âà. � íâ®¬ á«ãç ¥
¤®ª § â¥«ìáâ¢® ãâ¢¥à¦¤¥­¨ï 1) â¥®à¥¬ë (á ãç¥â®¬ á¤¥« ­­ëå ¨á¯à ¢«¥­¨©) ®áâ ¥âáï ¢¥à­ë¬ ¨
¯à¨ " = 0, ¥á«¨ áç¨â âì, çâ® K0(Mn) = Ch(Mn), 0(Mn) = B[Ch(Mn); R(Mn)].

�¢â®à ¯à¨­®á¨â ¨§¢¨­¥­¨ï ç¨â â¥«ï¬ ¨ à¥¤ ªæ¨¨ ¦ãà­ «  \�§¢¥áâ¨ï ¢ã§®¢. � â¥¬ â¨ª "
§  ¤®¯ãé¥­­ë¥ ®è¨¡ª¨.
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