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�ë à áá¬ âà¨¢ ¥¬ ­¥®à¨¥­â¨à®¢ ­­ë¥ £à äë ¡¥§ ¯¥â¥«ì ¨ ªà â­ëå à¥¡¥à.

�«ï ¢¥àè¨­ë a £à ä  � ç¥à¥§ [a] ®¡®§­ ç¨¬ ¯®¤£à ä, ¨­¤ãæ¨à®¢ ­­ë© ¢ � ­ 

¬­®¦¥áâ¢¥ ¢á¥å ¢¥àè¨­, á¬¥¦­ëå á a. �®«®¦¨¬ a⊥ = [a]∪{a}. �«ï ¯®¤£à ä 

� £à ä  � ç¥à¥§ �⊥ ®¡®§­ ç¨¬ ∩a∈�a⊥.
�¥à¥§ ka ®¡®§­ ç¨¬ áâ¥¯¥­ì ¢¥àè¨­ë a, â.¥. ka = |[a]|. �à ä � à¥£ã«ïà¥­

áâ¥¯¥­¨ k, ¥á«¨ ka = k ¤«ï «î¡®© ¢¥àè¨­ë a ∈ �. �®¤£à ä [a] ∩ [b] ­ §®¢¥¬
µ-¯®¤£à ä®¬ (λ-¯®¤£à ä®¬), ¥á«¨ d(a, b) = 2 (a, b á¬¥¦­ë), ¯®«®¦¨¬ µab =

|[a]∩[b]| (λab = |[a]∩[b]|). �ª ¦¥¬, çâ® µ(�) = µ, ¥á«¨ µab = µ ¤«ï «î¡ëå ¢¥àè¨­

a, b ­  à ááâ®ï­¨¨ 2, ¨ ¡ã¤¥¬ ­ §ë¢ âì â ª®© £à ä µ-à¥£ã«ïà­ë¬. �¥£ã«ïà­ë©
áâ¥¯¥­¨ k £à ä � ¤¨ ¬¥âà  2 ­  v ¢¥àè¨­ å ­ §ë¢ ¥âáï á¨«ì­® à¥£ã«ïà­ë¬

á ¯ à ¬¥âà ¬¨ (v, k, λ, µ), ¥á«¨ ®­ µ-à¥£ã«ïà¥­ ¨ λac = λ ¤«ï «î¡®£® à¥¡à 

{a, c}.
�«¨ª®¢ë¬ (α-ª«¨ª®¢ë¬) à áè¨à¥­¨¥¬ £à ä  � ­ §ë¢ ¥âáï £à ä, ¯®«ã-

ç¥­­ë© § ¬¥­®© ª ¦¤®© ¢¥àè¨­ë a £à ä  � ­  ª«¨ªã (­  ª«¨ªã ¯®àï¤ª  α)
(a), ¨ ¢¥àè¨­ë ª«¨ª (x) ¨ (y), á¬¥¦­ë â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  ¢¥àè¨­ë

x ¨ y á¬¥¦­ë ¢ �.

�¥à¥§ Km1,...,mn ®¡®§­ ç¨¬ ¯®«­ë© ¬­®£®¤®«ì­ë© £à ä á n ¤®«ï¬¨ ¯®-

àï¤ª®¢ m1, . . . , mn. �à ä K1,3 ­ §ë¢ ¥âáï 3-« ¯®©, £à ä K1,1,m ­ §ë¢ ¥âáï

m-ª®à®­®©. �ãáâì X ¨ Y | ¬­®¦¥áâ¢  ¨ |X| = m, |Y | = n. �à ä ­  ¬­®-

¦¥áâ¢¥ ¯ à X × Y ­ §ë¢ ¥âáï m × n-à¥è¥âª®©, ¥á«¨ ¯ àë (x1, y1) ¨ (x2, y2)
á¬¥¦­ë â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  x1 = x2, y1 �= y2 ¨«¨ x1 �= x2, y1 = y2.

�  áâà®¥­¨¥ £à ä  á¨«ì­®¥ ¢«¨ï­¨¥ ®ª §ë¢ ¥â ãá«®¢¨¥ ®âáãâáâ¢¨ï ¢ ­¥¬

®¯à¥¤¥«¥­­ëå ¯®¤£à ä®¢. � á¥à¨¨ à ¡®â �.�. � ¡ ­®¢ , �.�. � å­¥¢ , �.�.

� ¤ãç¨å ¨  ¢â®à  ¨§ãç «¨áì £à ä á à §«¨ç­®£® à®¤  § ¯à¥é¥­­ë¬¨ ¯®¤£à -

ä ¬¨ (3-« ¯ë, 3-ª®à®­ë, 4-ª®à®­ë) ¨ ãá«®¢¨ï¬¨ ­  µ-¯®¤£à äë. � ¯à¨¬¥à,

µ-à¥£ã«ïà­ë© £à ä ¡¥§ 4-æ¨ª«®¢ ¨¬¥¥â à¥£ã«ïà­ë¥ ¯®¤£à äë [x] − [x]⊥ ¤«ï

«î¡®© á¢®¥© ¢¥àè¨­ë x ([1],[2]).

�ãáâì C = {a, c, d}| 3-ª®ª«¨ª  ¨§ £à ä  �. �®ª«¨ªã C ­ §®¢¥¬ t-á¢ï§­®©,
¥á«¨ |C⊥| = t.

�¥®à¥¬ . �ãáâì � | á¢ï§­ë© µ-à¥£ã«ïà­ë© £à ä ¤¨ ¬¥âà  2, ­¥ á®¤¥à-

¦ é¨© 5-æ¨ª«®¢. �á«¨ ¢ � ­ ©¤¥âáï å®âï ¡ë ®¤­  t-á¢ï§­ ï 3-ª®ª«¨ª , t ≤ 1,

â® ¢ë¯®«­ï¥âáï ®¤­® ¨§ á«¥¤ãîé¨å ãâ¢¥à¦¤¥­¨©:

� ¡®â  ¢ë¯®«­¥­  ¯à¨ ¯®¤¤¥à¦ª¥ ���� (£à ­â 05-01-00046).

20 ®ªâï¡àï 2007



2 �. �. ��������

(1) t = 0, ¨ £à ä � ï¢«ï¥âáï µ/2-ª«¨ª®¢ë¬ à áè¨à¥­¨¥¬ m × n-à¥è¥âª¨
¤«ï ­¥ª®â®àëå ­ âãà «ì­ëå n > 2, m > 2;

(2) t = 1, £à ä � − �⊥
ï¢«ï¥âáï (µ − 1)/2-ª«¨ª®¢ë¬ à áè¨à¥­¨¥¬ m ×

n-à¥è¥âª¨ ¤«ï ­¥ª®â®àëå ­ âãà «ì­ëå n > 2, m > 2, «¨¡® ®¡ê¥¤¨­¥­¨¥¬

¨§®«¨à®¢ ­­ëå ª«¨ª ¨ µ = 1.

�«¥¤áâ¢¨¥. �ãáâì �| á¨«ì­® à¥£ã«ïà­ë© £à ä, ã¤®¢«¥â¢®àïîé¨© ãá«®-

¢¨ï¬ â¥®à¥¬ë. �®£¤  � ï¢«ï¥âáï n × n-à¥è¥âª®©.

�¢¨¤ã ¯®«ãç¥­­ëå à¥§ã«ìâ â®¢,  ¢â®àã ¯à¥¤áâ ¢«ï¥âáï ¨­â¥à¥á­®©

�à®¡«¥¬ . �¯¨á âì µ-à¥£ã«ïà­ë¥ £à äë � ¤¨ ¬¥âà  2 ¡¥§ 5-æ¨ª«®¢ á t-
á¢ï§­ë¬¨ 3-ª®ª«¨ª ¬¨ ¯à¨ t ≥ 2. �¥à­® «¨, ¢ ç áâ­®áâ¨, çâ® á¨«ì­® à¥£ã«ïà-

­ë© £à ä ¡¥§ 5-æ¨ª«®¢ | íâ® «¨¡® n×n-à¥è¥âª , «¨¡® ¯®«­ë© ¬­®£®¤®«ì­ë©
£à ä?

� ª ç¥áâ¢¥ ª®¬¬¥­â à¨ï ª áä®à¬ã«¨à®¢ ­­®© ¯à®¡«¥¬¥ § ¬¥â¨¬, çâ® ãá«®-

¢¨¥ ®âáãâáâ¢¨ï 5-æ¨ª«®¢ ¢ £à ä å á®åà ­ï¥âáï ¨ ¯à¨ ®¯¥à æ¨ïå ¤®¯®«­¥­¨ï

£à ä  ¨ ¢§ïâ¨ï à¥¡¥à­®£® £à ä . �à¨ íâ®¬ à¥¡¥à­ë¬ £à ä®¬ ¯®«­®£® ¤¢ã-

¤®«ì­®£® £à ä  ï¢«ï¥âáï à¥è¥âª ,   ¯à¨ ç¨á«¥ ¤®«¥©, ¡®«ìè¥¬ ¤¢ãå, à¥¡¥à­ë©

£à ä ¯®«­®£® ¬­®£®¤®«ì­®£® £à ä  ­¥ ï¢«ï¥âáï µ-à¥£ã«ïà­ë¬.
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