
������ ��������������� 519.2 ����������� ���������������� ��������������.�.�®°®¡¼á¢, �.�.�®«¤¥­®ª�� ±±¬ ²°¨¢ ¥²±¿ ±¯®±®¡ § ¤ ­¨¿ ½¢¥­²®«®£¨·¥±ª¨µ ° ±¯°¥¤¥«¥­¨©, ®±­®¢ ­­»© ­  ­®¢®¬ ¯®-­¿²¨¨ ±¥²-° ±±²®¿­¨¿, ®¯°¥¤¥«¿¥¬®£® ¤«¿ ¯°®¨§¢®«¼­®£® ¬­®¦¥±²¢  ±«³· ©­»µ ±®¡»²¨©. �¢¥­²®-«®£¨·¥±ª®¥ ° ±¯°¥¤¥«¥­¨¥ | ½²® «¾¡®¥ ° ±¯°¥¤¥«¥­¨¥ ¢¥°®¿²­®±²¥©, ®¯°¥¤¥«¿¾¹¥¥ ¬­®¦¥±²¢®±«³· ©­»µ ±®¡»²¨© X � F , ¢»¡° ­­»µ ¨§  «£¥¡°» F ­¥ª®²®°®£® ¢¥°®¿²­®±²­®£® ¯°®±²° ­±²¢ (
;F ;P). �¤­® ¨ ²® ¦¥ ¬­®¦¥±²¢® ±«³· ©­»µ ±®¡»²¨© ¬®¦­® ½ª¢¨¢ «¥­²­»¬ ®¡° §®¬ ®¯°¥-¤¥«¨²¼, § ¤ ¢ ¿ «¾¡®¥ ®¤­® ¨§ ±«¥¤³¾¹¨µ ° ±¯°¥¤¥«¥­¨© ¢¥°®¿²­®±²¥© ¯¥°¥±¥·¥­¨© ¨«¨ ®¡º-¥¤¨­¥­¨© ±«³· ©­»µ ±®¡»²¨© [3]: p(X); pX ; pX , u(X); uX ; uX ; X � X; £¤¥, ­ ¯°¨¬¥°,pX = P �Tx2X x�, uX = P �Sx2X x� ; X � X; | ° ±¯°¥¤¥«¥­¨¿ ¢¥°®¿²­®±²¥© ¯¥°¥±¥·¥­¨©¨ ®¡º¥¤¨­¥­¨© ±®®²¢¥²±²¢¥­­®. �®±ª®«¼ª³ pX =Qx2X P(x)�KovX ; X � X, ²® ° ±¯°¥¤¥«¥­¨¥¢¥°®¿²­®±²¥© ¯¥°¥±¥·¥­¨© pX , ¬®¦­® ®¯°¥¤¥«¨²¼, § ¤ ¢ ¢¥°®¿²­®±²¨ ±®¡»²¨© P(x), x 2 X,¨ ° ±¯°¥¤¥«¥­¨¥  °­»µ ª®¢ °¨ ¶¨© KovX; X � X. � ­¥ª®²®°»µ § ¤ · µ, ­ ¯°¨¬¥° ¢ § ¤ ·¥N ±«³· ©­»µ ±®¡»²¨© [5], ¤«¿ § ¤ ­¨¿ ½¢¥­²®«®£¨·¥±ª¨µ ° ±¯°¥¤¥«¥­¨© ³¤®¡­¥¥ ¨ ¥±²¥±²¢¥­-­¥¥ ¢¬¥±²®  °­®© ª®¢ °¨ ¶¨¨ ¬­®¦¥±²¢  ±®¡»²¨© | ¬¥°» ±² ²¨±²¨·¥±ª¨µ ¢§ ¨¬®§ ¢¨±¨¬®±-²¥© ±«³· ©­»µ ±®¡»²¨©, ¨±¯®«¼§®¢ ²¼ ¤°³£³¾ µ ° ª²¥°¨±²¨ª³ ¬­®¦¥±²¢  ±®¡»²¨©, ª®²®° ¿ ¡»¨¬¥«  ±¢®©±²¢  ° ±±²®¿­¨¿ ¬¥¦¤³ ­¨¬¨. �¤­ ª®, ° ±±²®¿­¨¥ ®¡»·­® ®¯°¥¤¥«¿¥²±¿ ²®«¼ª® ¤«¿¯ ° ½«¥¬¥­²®¢,   ­¥ ¤«¿ ¯°®¨§¢®«¼­»µ ¬­®¦¥±²¢ ½«¥¬¥­²®¢. � ° ¡®²¥ ¢¢®¤¨²±¿ ­®¢®¥ ¯®­¿²¨¥±¥²-° ±±²®¿­¨¿ �X = jXj � uX �Px2X P(x) ¬­®¦¥±²¢  ±«³· ©­»µ ±®¡»²¨© X � X. � ª®¯°¥¤¥«¥­­®¥ ±¥²-° ±±²®¿­¨¥ �X | ½²® ´³­ª¶¨¿ ¬­®¦¥±²¢  X � X, ®¡®¡¹ ¾¹ ¿ ° ±±²®¿-­¨¥ ¬¥¦¤³ ¤¢³¬¿ ±®¡»²¨¿¬¨ x; y 2 X (ª®²®°®¥ ¢ ­®¢®© ²¥°¬¨­®«®£¨¨ "¯°¥¢° ¹ ¥²±¿" ¢ ±¥²-° ±±²®¿­¨¥ ¤³¯«¥²  ±®¡»²¨© X = fx; yg), ®¡»·­® ®¯°¥¤¥«¿¥¬®¥ ª ª ¢¥°®¿²­®±²¼ ¨µ ±¨¬-¬¥²°¨·¥±ª®© ° §­®±²¨: �xy = P(x4y): � ° ¡®²¥ ° ±±¬ ²°¨¢ ¾²±¿ ±¢®©±²¢  ±¥²-° ±±²®¿­¨¿ ¨¤®ª §»¢ ¥²±¿�¥®°¥¬  (¬¥²°¨·¥±ª®¥ § ¤ ­¨¥ ½¢¥­²®«®£¨·¥±ª¨µ ° ±¯°¥¤¥«¥­¨©). �¾¡®¥ ½¢¥­²®«®£¨-·¥±ª®¥ ° ±¯°¥¤¥«¥­¨¥ ¬­®¦¥±²¢  ±«³· ©­»µ ±®¡»²¨©X ®¯°¥¤¥«¿¥²±¿ § ¤ ­¨¥¬ ¨µ ¢¥°®¿²­®±²¥©P(x), x 2 X, ¨ ±¥²-° ±±²®¿­¨© �X ¢±¥µ ¯®¤¬­®¦¥±²¢ ±«³· ©­»µ ±®¡»²¨© X � X.�¢¥­²®«®£¨·¥±ª®¥ ° ±¯°¥¤¥«¥­¨¥ | ½²® «¾¡®¥ ° ±¯°¥¤¥«¥­¨¥ ¢¥°®¿²­®±²¥©, ®¯°¥¤¥«¿¾¹¥¥ ¬­®-¦¥±²¢® ±«³· ©­»µ ±®¡»²¨© X � F , ¢»¡° ­­»µ ¨§  «£¥¡°» F ­¥ª®²®°®£® ¢¥°®¿²­®±²­®£® ¯°®±²° ­-±²¢  (
;F ;P). � °¿¤¥ § ¤ ·, ­ ¯°¨¬¥° ¢ § ¤ ·¥ N ±«³· ©­»µ ±®¡»²¨© [5], ¤«¿ § ¤ ­¨¿ ½¢¥­²®«®-£¨·¥±ª¨µ ° ±¯°¥¤¥«¥­¨© ³¤®¡­¥¥ ¨ ¥±²¥±²¢¥­­¥¥ ¨±¯®«¼§®¢ ²¼ ² ª³¾ µ ° ª²¥°¨±²¨ª³ ¬­®¦¥±²¢ ±«³· ©­»µ ±®¡»²¨©, ª®²®° ¿ ¨¬¥¥² ±¢®©±²¢  ° ±±²®¿­¨¿ ¬¥¦¤³ ­¨¬¨. �¤­ ª® ° ±±²®¿­¨¥ ®¡»·­®®¯°¥¤¥«¿¥²±¿ «¨¸¼ ¤«¿ ¯ ° ½«¥¬¥­²®¢,   ­¥ ¤«¿ ¯°®¨§¢®«¼­»µ ¬­®¦¥±²¢ ½«¥¬¥­²®¢.�®±² ¢¨¬ § ¤ ·³ ®¯°¥¤¥«¨²¼ ­  2X ² ª³¾ ±¥²-´³­ª¶¨¾ �X | ´³­ª¶¨¾ ¬­®¦¥±²¢  X � X, ª®-²®° ¿ ¡», ¢®-¯¥°¢»µ, ®¡®¡¹ «  ¯®­¿²¨¥ ®¡»·­®£® ° ±±²®¿­¨¿ ¬¥¦¤³ ¤¢³¬¿ ±«³· ©­»¬¨ ±®¡»²¨¿¬¨x; y 2 X, ².¥. ±®¢¯ ¤ «  ± ¢¥°®¿²­®±²¼¾ ¨µ ±¨¬¬¥²°¨·¥±ª®© ° §­®±²¨, ª®£¤  X = fx; yg | ¤³¯«¥²:�xy = P(x4y);  , ¢®-¢²®°»µ, ¤«¿ ¯°®¨§¢®«¼­®£® X � X ®¡« ¤ «  ¡» ±¢®©±²¢ ¬¨, ­ ¯®¬¨­ ¾¹¨-¬¨ ¯°¨¢»·­»¥ ±¢®©±²¢  ° ±±²®¿­¨¿. � ª ¢»¿±­¨²±¿ ­¨¦¥, ½²¨¬ ³±«®¢¨¿¬ ¢¯®«­¥ ³¤®¢«¥²¢®°¿¥²±¥²-´³­ª¶¨¿ �X , ®¯°¥¤¥«¿¥¬ ¿ ¤«¿ X � X ª ª �X = jXj � uX �Px2X P(x); £¤¥ uX = P �Sx2X x�| ¢¥°®¿²­®±²¨ ®¡º¥¤¨­¥­¨¿ ±«³· ©­»µ ±®¡»²¨©. �¥²-´³­ª¶¨¿ �X ­ §»¢ ¥²±¿ ±¥²-° ±±²®¿­¨¥¬¬­®¦¥±²¢  ±«³· ©­»µ ±®¡»²¨© X � X.1. �¥²°¨ª �¯°¥¤¥«¥­¨¥ (¬¥²°¨ª ). �¥²°¨ª  ­  ¬­®¦¥±²¢¥ X (° ±±²®¿­¨¥ ¬¥¦¤³ ¤¢³¬¿ ½«¥¬¥­² ¬¨ x; y¬­®¦¥±²¢  X) | ½²® ¤¥©±²¢¨²¥«¼­ ¿ ·¨±«®¢ ¿ ´³­ª¶¨¿ �(x; y), ®¯°¥¤¥«¥­­ ¿ ­  X�X ¨ ³¤®¢«¥-²¢®°¿¾¹ ¿ ¤«¿ «¾¡»µ x; y; z 2 X ¤¢³¬  ª±¨®¬ ¬:1) �(x; y) = 0 () x = y ( ª±¨®¬  ­³«¿),� c
 �.�.�®°®¡¼á¢, �­±²¨²³² ¢»·¨±«¨²¥«¼­®£® ¬®¤¥«¨°®¢ ­¨¿ �� ���, vorob@akadem.ru, http://www.r-events.narod.ru; �.�.�®«¤¥­®ª, �° ±­®¿°±ª¨© £®±³¤ °±²¢¥­­»© ²®°£®¢®-½ª®­®¬¨·¥±ª¨© ¨­±²¨²³², golde@rambler.ru, 2004.{ 174 {



�¥®°¨¿ ¢¥°®¿²­®±²¥©2) �(x; z) + �(y; z) > �(x; y) ( ª±¨®¬  ²°¥³£®«¼­¨ª ).� ¬¥· ­¨¥ 1. �§ ®¯°¥¤¥«¥­¨¿ ¢»²¥ª ¾² ¤¢  ±¢®©±²¢  ° ±±²®¿­¨¿:� �(x; y) > 0 (­¥®²°¨¶ ²¥«¼­®±²¼),� �(x; y) = �(y; x) (±¨¬¬¥²°¨·­®±²¼).�¥©±²¢¨²¥«¼­®, ¥±«¨ ¢  ª±¨®¬¥ ²°¥³£®«¼­¨ª , ¢®-¯¥°¢»µ, ¯®«®¦¨²¼ y = x, ²® ¯®«³·¨¬ ­¥®²°¨¶ -²¥«¼­®±²¼: 2�(x; y) > 0,   ¢®-¢²®°»µ, ¯®«®¦¨²¼ z = x, ²® ¯®«³·¨¬ ±¨¬¬¥²°¨·­®±²¼, ² ª ª ª ¨§¢®§­¨ª ¾¹¥£® ­¥° ¢¥­±²¢  �(y; x) > �(x; y) ±° §³ ¦¥ ±«¥¤³¥² ¥¬³ ¯°®²¨¢®¯®«®¦­®¥: �(x; y) > �(y; x).� ¬¥· ­¨¥ 2. �±«¨ ¤«¿ ´³­ª¶¨¨ � ¢»¯®«­¥­  ²®«¼ª® ®¤­   ª±¨®¬  ²°¥³£®«¼­¨ª , ²® ®­  ­ §»¢ ¥²±¿¯±¥¢¤®¬¥²°¨ª®© (ª¢ §¨¬¥²°¨ª®©), ¨«¨ ¯±¥¢¤®° ±±²®¿­¨¥¬ (ª¢ §¨° ±±²®¿­¨¥¬).� ¬¥· ­¨¥ 3. �®£¤  X � F | ª®­¥·­®¥ ¬­®¦¥±²¢® ±«³· ©­»µ ±®¡»²¨©, ²® ¤¥©±²¢¨²¥«¼­ ¿ ·¨±«®-¢ ¿ ´³­ª¶¨¿ �xy = P(x4y); x; y 2X; | ¢¥°®¿²­®±²¼ ±¨¬¬¥²°¨·¥±ª®© ° §­®±²¨ ¤¢³µ ±®¡»²¨© x¨ y, ¡³¤¥² ¬¥²°¨ª®© ­  X ¢±¿ª¨© ° §, ª®£¤  ¢¥°®¿²­®±²¼ P ² ª®¢ , ·²® P(x) = 0 () x = ;:�­ ·¥ P(x4y) | ¯±¥¢¤®¬¥²°¨ª .2. �¥²-¬¥²°¨ª  ¯® ®¡º¥¤¨­¥­¨¾�¢  ±®¡»²¨¿. � ±±¬®²°¨¬ ¤¢  ±«³· ©­»µ ±®¡»²¨¿ x; y 2 F , ®¡° §³¾¹¨¥ ¬­®¦¥±²¢® (¤³¯«¥²)X = fx; yg � F . �¡»·­»¬ ° ±±²®¿­¨¥¬ ¬¥¦¤³ ¤¢³¬¿ ±®¡»²¨¿¬¨ ±«³¦¨² ¢¥°®¿²­®±²¼ ¨µ ±¨¬-¬¥²°¨·¥±ª®© ° §­®±²¨ P(x4y), ª®²®°³¾ ¬®¦­® ¯°¥¤±² ¢¨²¼ ¢ ¢¨¤¥ ±«¥¤³¾¹¥© ¢§¢¥¸¥­­®© ±³¬¬»¢¥°®¿²­®±²¥© ²¥°° ±®ª: P(x4y) = 0�P(x\y)+1�P(x\yc)+1�P(xc\y); ±®¤¥°¦ ¹¨µ±¿ ¢ ®¡º¥¤¨­¥­¨¨¤¢³µ ±®¡»²¨©: x [ y = x \ y + x \ yc + xc \ y:x y1 0 1 
&%'$&%'$ x yz1 012 22 1 
&%'$&%'$&%'$�¨±. 1. �¥°° ±­»¥ "¸²° ´» §  ­¥±®¢¯ ¤¥­¨¥" ¬­®¦¥±²¢  fx; yg � X ¨§ ¤¢³µ ±«³· ©­»µ ±®¡»²¨©x; y � 
 (±«¥¢ ) ¨ ¬­®¦¥±²¢  fx; y; zg � X ¨§ ²°¥µ ±«³· ©­»µ ±®¡»²¨© x; y; z � 
 (±¯° ¢ ) ¤«¿±¥²-° ±±²®¿­¨© ½²¨µ ¬­®¦¥±²¢ ¯® ®¡º¥¤¨­¥­¨¾: �[xy ¨ �[xyz�¥±  ¢¥°®¿²­®±²¥© ²¥°° ±®ª ¨¬¥¾² ±¬»±« "¸²° ´®¢ §  ­¥±®¢¯ ¤¥­¨¥" ±«³· ©­»µ ±®¡»²¨©. � ¨-¬¥­¼¸¨© "¸²° ´" 0 ¨¬¥¥² ²¥°° ±ª  x\y, ² ª ª ª ­ ±²³¯«¥­¨¥ ½²®© ²¥°° ±ª¨ ®§­ · ¥² ®¤­®¢°¥¬¥­-­®¥ ­ ±²³¯«¥­¨¥ ¤¢³µ ±®¡»²¨© (².¥. ±®¡»²¨¿ x ¨ y ±®¢¯ ¤ ¾² ­  ½²®© ²¥°° ±ª¥); ²¥°° ±ª¨ x \ yc ¨xc\y ¸²° ´³¾²±¿ ¥¤¨­¨¶¥©, ² ª ª ª ­ ±²³¯ ¥² ²®«¼ª® ®¤­® ±®¡»²¨¥ ¨§ ¤¢³µ (°¨±. 1 ±«¥¢ ). � ª¨¬®¡° §®¬, ¢¥± ²¥°° ±ª¨ | ½²® ·¨±«® ­¥­ ±²³¯¨¢¸¨µ ±«³· ©­»µ ±®¡»²¨© ¯°¨ ­ ±²³¯«¥­¨¨ ¤ ­­®©²¥°° ±ª¨.�°¨ ±®¡»²¨¿. �°¨¬¥­¨¬ ²³ ¦¥ ±¨±²¥¬³ "²¥°° ±­»µ ¸²° ´®¢" ¤«¿ ²¥°° ±®ª, ®¡° §®¢ ­­»µ¯¥°¥±¥·¥­¨¥¬ ²°¥µ ±®¡»²¨© x; y; z 2 F (°¨±. 1 ±¯° ¢ ). �®£¤   ­ «®£¨·­ ¿ ¢§¢¥¸¥­­ ¿ ±³¬¬ ,ª®²®°³¾ ¬» ®¡®§­ ·¨¬ �xyz, ¨¬¥¥² ¢¨¤ �xyz = 0 �P(x\ y \ z) + 1 �P(x\ y \ zc)+ 1 �P(x\ yc \ z) +1 �P(xc \ y \ z) +2 �P(x \ yc \ zc) + 2 �P(xc \ y \ zc) + 2 �P(xc \ yc \ z):�°®¨§¢®«¼­®¥ ¬­®¦¥±²¢® ±®¡»²¨©. �«¿ ¯°®¨§¢®«¼­®£® ¬­®¦¥±²¢  ±®¡»²¨© X � F  ­ «®-£¨·­ ¿ ¢§¢¥¸¥­­ ¿ ±³¬¬  ° ¢­  �X =P;�Y�X (jXj�jY j)P�Tx2Y xTx2XnY xc� ; £¤¥ ±³¬¬¨°®¢ ­¨¥° ±¯°®±²° ­¿¥²±¿ ­  ¢±¥ ­¥¯³±²»¥ ¯®¤¬­®¦¥±²¢  X. �­ · «  § ¬¥²¨¬, ·²®P�Tx2Y xTx2XnY xc� =p(X;Y ) = P (KX = Y ) | ¢¥°®¿²­®±²¼ ²®£®, ·²® ±°¥¤¨ ¬­®¦¥±²¢  ±®¡»²¨© X ­ ±²³¯¿² ²®«¼ª® ±®-¡»²¨¿ ¨§ ¯®¤¬­®¦¥±²¢  Y � X, ².¥. ¢¥°®¿²­®±²¼ ²®£®, ·²® ±«³· ©­®¥ ¬­®¦¥±²¢® ­ ±²³¯¨¢¸¨µ±®¡»²¨© KX , ®¯°¥¤¥«¥­­®¥ ¯®¤ X, ¯°¨¬¥² §­ ·¥­¨¥ Y .� ¬¥· ­¨¥ 4. �®¤ ±«³· ©­»¬¨ ¬­®¦¥±²¢ ¬¨ ±®¡»²¨© KX ¯®­¨¬ ¾²±¿ ¯°®¥ª¶¨¨ KX = K \X; X � X ±«³· ©­®£® ¬­®¦¥±²¢  K : (
;F ;P)! �2X; 22X� ; ®¯°¥¤¥«¥­­®£® ¯®¤ X ° ±¯°¥¤¥«¥­¨¥¬¢¥°®¿²­®±²¥© p(X) = P(K = X) = P �Tx2X xTx2Xc xc� ; £¤¥ Xc =X nX.� ¬¥· ­¨¥ 5. �¥²-° ±±²®¿­¨¥ �X § ¢¨±¨² ²®«¼ª® ®² ° ±¯°¥¤¥«¥­¨¿ ¬®¹­®±²¨ ±«³· ©­®£® ¬­®¦¥±-²¢  ±®¡»²¨© KX : �X =PjXja=1(jXj � a)P(jKX j = a):{ 175 {



�¥±²­¨ª �° ±��� ²¥¯¥°¼ ¯¥°¥¯¨¸¥¬ ´®°¬³«³ ¤«¿ ±¥²-° ±±²®¿­¨¿ ¢ ¢¨¤¥�X = X;�Y�X(jXj � jY j)p(X;Y ) � jXjp(X; ;) == jXj(1� p(X; ;))� X;�Y�X jY jp(X;Y )¨ § ¬¥²¨¬, ·²®, ¢®-¯¥°¢»µ,1� p(X; ;) = P (KX 6= ;) = P (K \X 6= ;) = P [x2X x! = uX ;¢®-¢²®°»µ, X;�Y�X jY jp(X;Y ) = X;�Y�X jY jP (KX = Y ) = E jKX j :� ¨²®£¥ ¢§¢¥¸¥­­ ¿ ±³¬¬  ¤«¿ ¯°®¨§¢®«¼­®£® ¬­®¦¥±²¢  ±«³· ©­»µ ±®¡»²¨© X ¯°¨­¨¬ ¥² ¢¨¤:�X = jXj � uX �E jKX j ; (1)ª®²®°»© ¬®¦­® ¢»¡° ²¼ ¢ ª ·¥±²¢¥ ®¯°¥¤¥«¥­¨¿ ­®¢®© µ ° ª²¥°¨±²¨ª¨ �X ¬­®¦¥±²¢  ±«³· ©­»µ±®¡»²¨©X � F | ±¥²-° ±±²®¿­¨¿ ¬­®¦¥±²¢  ±«³· ©­»µ ±®¡»²¨© X. �°¥¦¤¥ ·¥¬ ¤ ²¼ ®¯°¥¤¥«¥­¨¥±¥²-° ±±²®¿­¨¿, § ¬¥²¨¬ ²®«¼ª®, ·²® ¢ ±¨«³ "±² °®©" ²¥®°¥¬» �®¡¡¨­± : E jKX j =Px2X P(x):�¯°¥¤¥«¥­¨¥ (±¥²-° ±±²®¿­¨¥ ¬­®¦¥±²¢  ±«³· ©­»µ ±®¡»²¨©). �¥²-° ±±²®¿­¨¥ ¬­®¦¥±²¢ ±«³· ©­»µ ±®¡»²¨© | ½²® ±¥²-´³­ª¶¨¿, ®¯°¥¤¥«¿¥¬ ¿ ¤«¿ ª ¦¤®£® ¬­®¦¥±²¢  ±«³· ©­»µ ±®¡»²¨©X � F ª ª ¢¥«¨·¨­  �X = jXj �P [x2X x!�Xx2XP(x): (2)�¯°¥¤¥«¥­¨¥ (° ±±²®¿­¨¥ ±®¡»²¨¿ ¤® ¬­®¦¥±²¢  ±®¡»²¨©). � ±±²®¿­¨¥¬ ±«³· ©­®£® ±®-¡»²¨¿ x 2 X ¤® ¬­®¦¥±²¢  ±®¡»²¨© X � X ­ §»¢ ¥²±¿ ¤¥©±²¢¨²¥«¼­ ¿ ·¨±«®¢ ¿ ´³­ª¶¨¿d :X� 2X ! R; ª®²®° ¿ ­  (x;X) 2X� 2X ¯°¨­¨¬ ¥² §­ ·¥­¨¥ d(x;X) = Pnx 4�Sy2X y�o :�¯°¥¤¥«¥­¨¥ (° ±±²®¿­¨¥ ¬¥¦¤³ ¬­®¦¥±²¢ ¬¨ ±®¡»²¨©). � ±±²®¿­¨¥¬ ¬¥¦¤³ ¬­®¦¥±²¢ ¬¨±®¡»²¨© X � X ¨ Y � X ­ §»¢ ¥²±¿ ¤¥©±²¢¨²¥«¼­ ¿ ·¨±«®¢ ¿ ´³­ª¶¨¿ d : 2X�2X ! R; ª®²®° ¿ ­ (X;Y ) 2 2X � 2X ¯°¨­¨¬ ¥² §­ ·¥­¨¥, ° ¢­®¥ ¢¥°®¿²­®±²¨ ±¨¬¬¥²°¨·¥±ª®© ° §­®±²¨ ®¡º¥¤¨­¥­¨©½²¨µ ¤¢³µ ¬­®¦¥±²¢ ±®¡»²¨©: d(X;Y ) = P��Sx2X x�4 �Sx2Y x�	 :� ¬¥· ­¨¥ 6. �«¿ ° ±±²®¿­¨© ±®¡»²¨¿ ¤® ¬­®¦¥±²¢  ±®¡»²¨© ¨ ° ±±²®¿­¨¿ ¬¥¦¤³ ¬­®¦¥±²¢ ¬¨±®¡»²¨© ­¥ ¢»¯®«­¿¥²±¿  ª±¨®¬  ­³«¿. �®½²®¬³, ±²°®£® £®¢®°¿, °¥·¼ ¨¤¥² ® ±¥²-¯±¥¢¤®¬¥²°¨ª µ(±¥²-ª¢ §¨¬¥²°¨ª µ) ¨ ±¥²-¯±¥¢¤®° ±±²®¿­¨¿µ (±¥²-ª¢ §¨° ±±²®¿­¨¿µ). �®, ·²®¡» ­¥ ®²¿£®¹ ²¼ ²¥°-¬¨­®«®£¨¾ ¡³¤¥¬ ¯°®¤®«¦ ²¼ ®¯³±ª ²¼ "¯±¥¢¤®-" ¨«¨ "ª¢ §¨-", ¢±¥£¤  ¯®¬­¿, ®¤­ ª®, ·²®  ª±¨®¬ ­³«¿ ¤«¿ ½²¨µ ±¥²-¬¥²°¨ª ­¥ ¢»¯®«­¿¥²±¿.� ¬¥· ­¨¥ 7. � ±±²®¿­¨¥ ±®¡»²¨¿ ¤® ¬­®¦¥±²¢  ±®¡»²¨©| ½²® · ±²­»© ±«³· © ° ±±²®¿­¨¿ ¬¥¦¤³¬­®¦¥±²¢ ¬¨ ±®¡»²¨©, ª®£¤  ®¤­® ¨§ ¬­®¦¥±²¢ | ¬®­®¯«¥²: d(x;X) = d(fxg; X):� ¬¥· ­¨¥ 8. �®«¼ª® ·²® ¢¢¥¤¥­­»¥ ° ±±²®¿­¨¿ ¯°®¹¥ ¢±¥£® ¢»° §¨²¼ ·¥°¥§ ° ±¯°¥¤¥«¥­¨¥ ¢¥-°®¿²­®±²¥© ®¡º¥¤¨­¥­¨©: uX = P �Sx2X x�. � ±±²®¿­¨¥ ¬¥¦¤³ ¬­®¦¥±²¢ ¬¨ ±®¡»²¨© X ¨ Y° ¢­® d(X;Y ) = 2uX[Y � uX � uY : �±«¨ ¦¥ Y � X, ²® d(X;Y ) = uX � uY ; ² ª ª ª ²®£¤ X [ Y = X. � · ±²­®±²¨, ¤«¿ ° ±±²®¿­¨¿ ±®¡»²¨¿ x ¤® ¬­®¦¥±²¢  ±®¡»²¨© X ´®°¬³«  ¨¬¥¥²¢¨¤ d(x;X) = 2uX[fxg � uX � ufxg: �±«¨ ¦¥ x 2 X, ²® d(x;X) = uX � ufxg:�¥¬¬  1. �¥²-° ±±²®¿­¨¥ �X ¬­®¦¥±²¢  ±®¡»²¨© X � X ¯°¥¤±² ¢¨¬® ¢ ¢¨¤¥ ±³¬¬» ° ±±²®¿­¨©¢±¥µ ±®¡»²¨© ¨§ X ¤® ± ¬®£® ¬­®¦¥±²¢  ±®¡»²¨© X: �X =Px2X d(x;X):�®ª § ²¥«¼±²¢®. �§ (2) ±«¥¤³¥², ·²® �X =Px2X nP�Sy2X y� � P(x)o : �°®¬¥ ²®£®, ¤«¿ x 2 Xx 4�Sy2X y� = �Sy2X y� n x; ² ª ª ª x � �Sy2X y�. �²® ®§­ · ¥², ·²®�X = Xx2X P8<:x 40@[y2X y1A9=; ;·²® ¤®ª §»¢ ¥² «¥¬¬³. 2 { 176 {



�¥®°¨¿ ¢¥°®¿²­®±²¥©3. �¥²-¬¥²°¨ª  ¯® ¯¥°¥±¥·¥­¨¾�®¦­® ¢¢¥±²¨ ¥¹¥ ®¤­³ µ ° ª²¥°¨±²¨ª³ ° ±±²®¿­¨¿ ¬­®¦¥±²¢  ±«³· ©­»µ ±®¡»²¨©, ¤¢®©±²¢¥­-­³¾ ²®«¼ª® ·²® ° ±±¬®²°¥­­®©. � ¥¥ ®¯°¥¤¥«¥­¨¨ ®¯¥° ¶¨¿ ®¡º¥¤¨­¥­¨¿ § ¬¥­¿¥²±¿ ¤¢®©±²¢¥­­®©¥© ®¯¥° ¶¨¥© ¯¥°¥±¥·¥­¨¿: �\X = Px2X P(x) � jXj � P �Tx2X x� : � §»¢ ¥²±¿ ½²  µ ° ª²¥°¨±²¨ª ±¥²-° ±±²®¿­¨¥¬ ¬­®¦¥±²¢  ±«³· ©­»µ ±®¡»²¨© X ¯® ¯¥°¥±¥·¥­¨¾. �µ¥¬  "²¥°° ±­»µ ¸²° ´®¢ § ­¥±®¢¯ ¤¥­¨¥" ¤«¿ ½²®£® ±«³· ¿ ¯®ª § ­  ­  °¨±. 2.x y1 0 1 
&%'$&%'$ x yz2 021 11 2 
&%'$&%'$&%'$�¨±. 2. �¥°° ±­»¥ "¸²° ´» §  ­¥±®¢¯ ¤¥­¨¥" ¬­®¦¥±²¢  fx; yg � X ¨§ ¤¢³µ ±«³· ©­»µ ±®¡»²¨©x; y � 
 (±«¥¢ ) ¨ ¬­®¦¥±²¢  fx; y; zg � X ¨§ ²°¥µ ±«³· ©­»µ ±®¡»²¨© x; y; z � 
 (±¯° ¢ ) ¤«¿±¥²-° ±±²®¿­¨© ½²¨µ ¬­®¦¥±²¢ ¯® ¯¥°¥±¥·¥­¨¾: �\xy ¨ �\xyz�°¨¢¥¤¥¬ ¥¹¥ ²°¨ ´®°¬³«», ±¯° ¢¥¤«¨¢»¥ ¤«¿ ±¥²-° ±±²®¿­¨¿ ¬­®¦¥±²¢  ±®¡»²¨© (¯® ¯¥°¥±¥-·¥­¨¾): �\X = X;�Y�X jY jp(Y ); �\X = jXj�1Xm=0 mP(jKX j = m); �\X = jXj�1Xm=0 mP(CmX ):�²¬¥²¨¬ ¥¹¥, ·²® ¢ ®±­®¢¥ ®¯°¥¤¥«¥­¨¿ ±¥²-° ±±²®¿­¨¿ ¯® ¯¥°¥±¥·¥­¨¾ «¥¦ ² ±®®²¢¥²±²¢³¾-¹¨¥ ¯®­¿²¨¿ ° ±±²®¿­¨¿ ±«³· ©­®£® ±®¡»²¨¿ ®² ¬­®¦¥±²¢  ±®¡»²¨© (¯® ¯¥°¥±¥·¥­¨¾): d\(x;X) =Pnx 4�Ty2X y�o ; ¨ ¡®«¥¥ ®¡¹¥£® ¯®­¿²¨¿ | ° ±±²®¿­¨¿ ¬¥¦¤³ ¬­®¦¥±²¢ ¬¨ ±®¡»²¨© (¯® ¯¥-°¥±¥·¥­¨¾): d\(X;Y ) = P��Tx2X x�4 �Tx2Y x�	 : �­ «®£¨·­®¥ ½²®¬³ ¯®­¿²¨¥ ° ±±²®¿­¨¿ ¬¥¦¤³¯®¤¬­®¦¥±²¢ ¬¨  ¡±²° ª²­®£® ±«³· ©­®£® ¬­®¦¥±²¢  ¡»«® ¢¢¥¤¥­® ¢ [6] ¯®¤ ­ §¢ ­¨¥¬ ¢¥°®¿²­®±²-­®© ¯±¥¢¤®¬¥²°¨ª¨, ¯° ¢¤ , ¢ ¬¥­¥¥ ®²·¥²«¨¢®© ´®°¬¥ ¨ ¢ ¨§«¨¸­¥ £°®¬®§¤ª¨µ ¨ ¯®²®¬³ ­¥³¤®¡­»µ®¡®§­ ·¥­¨¿µ.�¢®©±²¢  ¤ ­­»µ ° ±±²®¿­¨© ®²­®±¨²¥«¼­® ¯¥°¥±¥·¥­¨¿  ­ «®£¨·­» ±®®²¢¥²±²¢³¾¹¨¬ ±¢®©±²-¢ ¬ ° ±±²®¿­¨© ®²­®±¨²¥«¼­® ®¡º¥¤¨­¥­¨¿.�¥¬¬  2. �¥²-° ±±²®¿­¨¥ �\X ¬­®¦¥±²¢  ±®¡»²¨© X �X ¯°¥¤±² ¢¨¬® ¢ ¢¨¤¥ ±³¬¬» ° ±±²®¿­¨©¢±¥µ ±®¡»²¨© ¨§ X ¤® ± ¬®£® ¬­®¦¥±²¢  ±®¡»²¨© X: �\X =Px2X d\(x;X):� ¬¥· ­¨¥ 9. � ±±¬®²°¥­­»¥ ° ±±²®¿­¨¿ ¯® ¯¥°¥±¥·¥­¨¾ ¯°®¹¥ ¢±¥£® ¢»° §¨²¼ ·¥°¥§ ° ±¯°¥¤¥-«¥­¨¥ ¢¥°®¿²­®±²¥© ¯¥°¥±¥·¥­¨©: pX = P �Tx2X x�. � ±±²®¿­¨¥ ¬¥¦¤³ ¬­®¦¥±²¢ ¬¨ ±®¡»²¨© X¨ Y ° ¢­® d\(X;Y ) = pX + pY � 2pX[Y : �±«¨ ¦¥ Y � X, ²® d\(X;Y ) = pY � pX ; ² ª ª ª ²®£¤ X [ Y = X. � · ±²­®±²¨, ¤«¿ ° ±±²®¿­¨¿ ±®¡»²¨¿ x ¤® ¬­®¦¥±²¢  ±®¡»²¨© X ´®°¬³«  ¨¬¥¥² ¢¨¤d\(x;X) = d\(fxg; X) = pfxg + pX � 2pX[fxg;   ¥±«¨ x 2 X, ²® d\(x;X) = pfxg � pX :� ¬¥²¨¬ ¥¹¥, ·²® �[X +�\X = jXj�P �Sx2X x�� P �Tx2X x�	 = jXj � (uX � pX):4. �¢®©±²¢  ±¥²-° ±±²®¿­¨¿1. �¥®²°¨¶ ²¥«¼­®±²¼. �¥²-° ±±²®¿­¨¥ | ­¥®²°¨¶ ²¥«¼­ ¿ ±¥²-´³­ª¶¨¿: �X > 0; X � X:�²® ±«¥¤³¥² ¨§ ²®£®, ·²® �X =Px2X �P �Sx2X x�� P(x)	 ;   ¤«¿ «¾¡®£® X � X ¨ ª ¦¤®£® x 2 XP �Sx2X x��P(x) > 0:2. �¥° ¢¥­±²¢® ²°¥³£®«¼­¨ª . �¥²-° ±±²®¿­¨¥ ¤®«¦­® ³¤®¢«¥²¢®°¿²¼ ­¥° ¢¥­±²¢³ ²°¥³£®«¼-­¨ª , ª®²®°®¥ ¬®¦­® ¯»² ²¼±¿ § ¯¨± ²¼ ­¥±ª®«¼ª¨¬¨ ±¯®±®¡ ¬¨. � ¬¨ ¢»¡° ­® ­¥° ¢¥­±²¢® ±«¥-¤³¾¹¥£® ¢¨¤ : �X\fxgc +�X\fygc > �X\fzgc ; (3)ª®²®°®¥ ¢»¯®«­¿¥²±¿ ¤«¿ «¾¡®£® X � X «¾¡»µ x; y; z 2 X. � ¬¥²¨¬, ·²® ³±«®¢¨¥ x; y; z 2 X, ±ª®°¥¥¢±¥£®, ¬®¦­® ®±« ¡¨²¼: x; y; z 2 F .� · ±²­®±²¨, ª®£¤  X | ²°¨¯«¥²: X = fx; y; zg, ²®£¤  X \ fzgc = fx; yg, X \ fygc = fx; zg,X\fxgc = fy; zg; ¨ ­¥° ¢¥­±²¢® (3) ¯°¥¢° ¹ ¥²±¿ ¢ ®¡»·­®¥ ­¥° ¢¥­±²¢® ²°¥³£®«¼­¨ª : �xz+�yz >�xy; ª®²®°®¥ ¢»¯®«­¿¥²±¿ ¨ ®§­ · ¥², ·²® P(x4z) + P(y4z) > P(x4y):{ 177 {



�¥±²­¨ª �° ±���±«¨ ¤®£®¢®°¨²¼±¿ ®¡®§­ · ²¼ X�x = X \fxgc; ²® ­¥° ¢¥­±²¢® (3) ¬®¦­® § ¯¨± ²¼ « ª®­¨·­¥¥:�X�x +�X�y > �X�z: (30)� ¬¥²¨¬, ·²® ¢ ½²®¬ ­¥° ¢¥­±²¢¥ ¬­®¦¥±²¢® X, ¢°®¤¥ ¡», ¤®«¦­® ±®¤¥°¦ ²¼ ²°¨¯«¥² fx; y; zg. �®²¿½²® ³±«®¢¨¥, ±ª®°¥¥ ¢±¥£®, ¬®¦­® ³¡° ²¼.5. �®ª § ²¥«¼±²¢® ­¥° ¢¥­±²¢  ²°¥³£®«¼­¨ª  ¤«¿±¥²-° ±±²®¿­¨¿�³¤¥¬ ¤®ª §»¢ ²¼ ­¥° ¢¥­±²¢® ²°¥³£®«¼­¨ª  �X0�x+�X0�y > �X0�z; £¤¥X0 = X+fx; y; zg � X;ª®²®°®¥ ¯¥°¥¯¨¸¥¬ ¢ ½ª¢¨¢ «¥­²­®¬ ¢¨¤¥�X+fy;zg +�X+fx;zg > �X+fx;yg; (300)£¤¥ X � fx; y; zgc = X n fx; y; zg.� §®¢¥¬ ±®¡»²¨¿ CmX = �! 2 
 :Px2X 1x(!) = m	 � 
; m = 0; : : : ; jXj; m-±«®¿¬¨ ¬­®¦¥±²¢ ±®¡»²¨© X � X. �®¡»²¨¥ CmX ­ ±²³¯ ¥² ²®£¤  ¨ ²®«¼ª® ²®£¤ , ª®£¤  ­ ±²³¯ ¾² ²®·­® m ±®¡»-²¨© ¨§ ¬­®¦¥±²¢  ±®¡»²¨© X. �±­®, ·²® ¤«¿ ª ¦¤®£® X � X ¢±¥ ±®®²¢¥²±²¢³¾¹¨¥ ¥¬³ m-±«®¨,m = 0; : : : ; jXj, ®¡° §³¾² ² ª ­ §»¢ ¥¬®¥ X-° §¡¨¥­¨¥ ¯°®±²° ­±²¢  ½«¥¬¥­² °­»µ ±®¡»²¨© 
, ².¥.PjXjm=0CmX = 
; ¨ CmX \Cm0X = ; () m 6= m0.�¥¬¬  3. �X =PjXjm=1(jXj �m)P (CmX ) :�®ª § ²¥«¼±²¢®. � ±¨«³ ®¯°¥¤¥«¥­¨¿ ±¥²-° ±±²®¿­¨¿ ¨¬¥¥¬�X = X;�Y�X(jXj � jY j)P0@\x2X x \x2XnY x1A == jXjXm=0(jXj �m) XjY j=mP0@\x2X x \x2XnY x1A :� ¯®±ª®«¼ª³ PjY j=m P�Tx2X xTx2XnY x� = P�! 2 
 :Px2X 1x(!) = m	 = P(CmX ); ²® «¥¬¬ ¤®ª § ­ . 2�¥¬¬  4 (­¥° ¢¥­±²¢® ²°¥³£®«¼­¨ª  ¤«¿ ±¥²-° ±±²®¿­¨¿ ¯® ®¡º¥¤¨­¥­¨¾). �«¿ ª ¦¤®£®X � F ¨ «¾¡»µ x; y; z 2 F �X+fy;zg +�X+fx;zg > �X+fx;yg: (300)�®ª § ²¥«¼±²¢®. �®±ª®«¼ª³ ±«®¨ ®¡° §³¾² ° §¡¨¥­¨¥ 
, ²® ®­¨ ° §¡¨¢ ¾² ² ª¦¥ ¨ «¾¡®¥ ¤°³-£®¥ ±®¡»²¨¥ ¨§ F , ¢ ²®¬ ·¨±«¥ ¨ «¾¡®¥ ±®¡»²¨¥ x 2 X: x = x \ C0X + x \ C1X + : : : + x \ CjXjX :� ­­®¥ ° §¡¨¥­¨¥ ¡³¤¥¬ ­ §»¢ ²¼ ±«®©­»¬ ° §¡¨¥­¨¥¬ ±®¡»²¨¿ x ®²­®±¨²¥«¼­® X. � ´¨ª±¨°³-¥¬ X ¨ ®¡®§­ ·¨¬ xm = x \ CmX ; m = 0; : : : ; jXj, ²®£¤  x = x0 + x1 + : : : + xjXj: �»° §¨¬ ±¥²-° ±±²®¿­¨¥ �X+fx;yg = PjXj+2m=1 (jXj + 2 � m)P�CmX+fx;yg� ·¥°¥§ ¢¥°®¿²­®±²¨ m-±«®¥¢ CmX ¨ ¢¥°®-¿²­®±²¨ ´° £¬¥­²®¢ ±®®²¢¥²±²¢³¾¹¨µ ±«®©­»µ ° §¡¨¥­¨© ±®¡»²¨© x ¨ y ®²­®±¨²¥«¼­® ¬­®¦¥±²¢ ±®¡»²¨© X. �¡° ²¨¬ ¢­¨¬ ­¨¥, ·²®  ­ «®£¨·­»¬ ±«®©­»¬ ° §¡¨¥­¨¥¬ ®¡« ¤ ¥² ² ª¦¥ ¨ ®¡º¥¤¨-­¥­¨¥ ±®¡»²¨© x ¨ y,   ´° £¬¥­²» ½²®£® ° §¡¨¥­¨¿ ¿¢«¿¾²±¿ ®¡º¥¤¨­¥­¨¿¬¨ ±®®²¢¥²±²¢³¾¹¨µ´° £¬¥­²®¢ ±«®©­»µ ° §¡¨¥­¨© ª ¦¤®£® ±®¡»²¨¿: x [ y = x0 [ y0 + x1 [ y1 + : : : + xjXj [ yjXj:�±ª®¬ ¿ ´®°¬³«  ¨¬¥¥² ¢¨¤ �X+fx;yg = �x0y0 + jXj � P(x0 [ y0) +PjXjm=1 n(jXj � m + 2)P(CmX ) +�xmym � 2P(xm [ ym)o: �«¥£ª  ¯°¥®¡° §³¥¬ ½²³ ´®°¬³«³: �X+fx;yg = �x0y0 + jXj � P(x0 [ y0)+PjXjm=1 n(jXj � m)P(CmX ) + �xmym + 2(P(CmX ) � P(xm [ ym))o ¨ § ¯¨¸¥¬ ¥¥ ¢ ¯°¥®¡° §®¢ ­­®¬¢¨¤¥ ¤«¿ ®±² «¼­»µ ¤¢³µ ·«¥­®¢ ­¥° ¢¥­±²¢  ²°¥³£®«¼­¨ª : �X+fx;zg = �x0z0 + jXj � P(x0 [ z0)+PjXjm=1 n(jXj �m)P(CmX ) + �xmzm + 2(P(CmX )�P(xm [ zm))o; �X+fy;zg = �y0z0 + jXj �P(y0 [ z0)+PjXjm=1 n(jXj � m)P(CmX ) + �ymzm + 2(P(CmX ) � P(ym [ zm))o: � ¬¥²¨¬, ·²® ®¤­® ¨ ²® ¦¥ ­¥-®²°¨¶ ²¥«¼­®¥ ±« £ ¥¬®¥ PjXjm=1(jXj � m)P(CmX ) ¯°¨±³²±²¢³¥² ¢® ¢±¥µ ²°¥µ ·«¥­ µ ­¥° ¢¥­±²¢ ,{ 178 {



�¥®°¨¿ ¢¥°®¿²­®±²¥©¯®½²®¬³ ¥±«¨ ¯®ª § ²¼, ·²® �x0z0 + jXj � P(x0 [ z0) +PjXjm=1 n�xmzm + 2(P(CmX ) � P(xm [ zm))o+�y0z0 + jXj �P(y0 [ z0) +PjXjm=1 n�ymzm + 2(P(CmX ) � P(ym [ zm))o > �x0y0 + jXj � P(x0 [ y0) +PjXjm=1 n�xmym + 2(P(CmX )� P(xm [ ym))o; ²® ­¥° ¢¥­±²¢® ²°¥³£®«¼­¨ª  ¤«¿ ±¥²-° ±±²®¿­¨¿ ¡³¤¥²¤®ª § ­®. �­ · «  ¯®ª ¦¥¬, ·²® �x0z0+jXj�P(x0[z0)+�y0z0+jXj�P(y0[z0) > �x0y0+jXj�P(x0[y0):�²® ±«¥¤³¥² ¨§ ²®£®, ·²®, ¢®-¯¥°¢»µ, �x0z0 +�y0z0 > �x0y0 ; ² ª ª ª ±¥²-° ±±²®¿­¨¥ ¤³¯«¥²  | ½²®¢¥°®¿²­®±²­®¥ ° ±±²®¿­¨¥ ¬¥¦¤³ ¤¢³¬¿ ±®¡»²¨¿¬¨, ¤«¿ ª®²®°®£® ¢»¯®«­¥­® ­¥° ¢¥­±²¢® ²°¥³£®«¼-­¨ª : P(x04z0) +P(y04z0) > P(x04y0); ¨ ¢®-¢²®°»µ, P(x0[ z0) +P(y0 [ z0) > P(x0 [ y0); ² ª ª ªP(x0 [ z0) + P(y0 [ z0) > P(x0 [ y0 [ z0) > P(x0 [ y0):�¥¯¥°¼ ¯®ª ¦¥¬, ·²® ¤«¿ ª ¦¤®£® m = 1; : : : ; jXj ¢»¯®«­¥­® �xmzm + 2(P(CmX )�P(xm [ zm)) +�ymzm + 2(P(CmX ) � P(ym [ zm)) > �xmym + 2(P(CmX ) � P(xm [ ym)): � ¬¥­¨¬ P(CmX ) ¢ ª ¦¤®¬¨§ ²°¥µ ·«¥­®¢ ­¥° ¢¥­±²¢  ° ¢­»¬ ¢»° ¦¥­¨¥¬: P(CmX ) � P(xm [ ym [ zm) + P(xm [ ym [ zm):�®±ª®«¼ª³ xm [ ym [ zm � CmX ; ²® P(CmX ) � P(xm [ ym [ zm) > 0: �¤ «¨¬ ½²³ ­¥®²°¨¶ ²¥«¼­³¾° §­®±²¼ ¨§ ¢±¥µ ²°¥µ ·«¥­®¢ ­¥° ¢¥­±²¢  (²¥¬ ± ¬»¬ ¨§ «¥¢®© · ±²¨ ­¥° ¢¥­±²¢  ³¤ «¿¥²±¿ ¢2 ° §  ¡®«¼¸¥, ·¥¬ ¨§ ¯° ¢®©). �¥¯¥°¼ ¥±«¨ ¤«¿ ®±² ¢¸¨µ±¿ ±« £ ¥¬»µ ¢»¯®«­¥­» ­¥° ¢¥­±²¢ :�xmzm + 2(P(xm [ ym [ zm)�P(xm [ zm)) +�ymzm + 2(P(xm [ ym [ zm)�P(ym [ zm)) > �xmym +2(P(xm [ ym [ zm)�P(xm [ ym)); ²® ¨±µ®¤­»¥ ­¥° ¢¥­±²¢  ¢»¯®«­¥­» ¤«¿ ª ¦¤®£® m = 1; : : : ; jXj.�°¥®¡° §³¥¬ ®²¤¥«¼­»¥ ±« £ ¥¬»¥ ¢ ­¥° ¢¥­±²¢ µ, ¢»° ¦ ¿ ¨µ ·¥°¥§ ¢¥°®¿²­®±²¨ ²¥°° ±®ª ²°¥µ±®¡»²¨© x; y ¨ z. �« £ ¥¬»¥ ¯° ¢®© · ±²¨: �xmym = P(xm4ym) = P(xm\(ym)c\(zm)c)+P((xm)c\ym\ (zm)c) +P(xm\ (ym)c\zm)+P((xm)c\ym\zm); 2(P(xm[ym[zm)�P(xm[ym)) = 2P((xm)c\(ym)c \ zm): �« £ ¥¬»¥ ¯¥°¢®£® ·«¥­  «¥¢®© · ±²¨: �xmzm = P(xm4zm) = P(xm \ (ym)c \ (zm)c) +P((xm)c \ (ym)c \ zm) +P(xm \ ym \ (zm)c) + P((xm)c \ ym \ zm); 2(P(xm [ ym [ zm) � P(xm [zm)) = 2P((xm)c \ ym \ (zm)c): �« £ ¥¬»¥ ¢²®°®£® ·«¥­  «¥¢®© · ±²¨: �ymzm = P(ym4zm) =P((xm)c \ ym \ (zm)c) +P((xm)c \ (ym)c \ zm) +P(xm \ ym \ (zm)c) +P(xm \ (ym)c \ zm); 2(P(xm [ym [ zm) � P(ym [ zm)) = 2P(xm \ (ym)c \ (zm)c): �¥°¥¯¨¸¥¬ ¯®«³·¥­­»¥ £°®¬®§¤ª¨¥ ´®°¬³«»¢ ¯®­¿²­® ±®ª° ¹¥­­»µ ®¡®§­ ·¥­¨¿µ, £¤¥ 1 ±®®²¢¥²±²¢³¥² ±®¡»²¨¾,   0 | ¥£® ¤®¯®«­¥­¨¾, ² ª·²®, ­ ¯°¨¬¥°, P100 = P(xm \ (ym)c \ (zm)c). �« £ ¥¬»¥ ¯° ¢®© · ±²¨ ¯°¨­¨¬ ¾² ¢¨¤: �xmym =P100+P010+P101+P011; 2(P(xm[ym [ zm)�P(xm [ym)) = 2P001: �« £ ¥¬»¥ ¯¥°¢®£® ·«¥­  «¥¢®©· ±²¨: �xmzm = P100+P001+P110+P011; 2(P(xm[ym[zm)�P(xm[zm)) = 2P010: �« £ ¥¬»¥ ¢²®°®£®·«¥­  «¥¢®© · ±²¨: �ymzm = P010+P001+P110+P101; 2(P(xm [ ym [ zm)�P(ym [ zm)) = 2P100: �½²¨µ ®¡®§­ ·¥­¨¿µ ¢±¿ «¥¢ ¿ · ±²¼ ­¥° ¢¥­±²¢ ¨¬¥¥² ¢¨¤: 3P100+3P010+2P001+2P110+P011+P101;  ¯° ¢ ¿ · ±²¼ ° ¢­  P100 + P010 + 2P001 + P011 + P101: � ª¨¬ ®¡° §®¬, ° §­®±²¼ «¥¢®© ¨ ¯° ¢®©· ±²¥© | ½²® ­¥®²°¨¶ ²¥«¼­ ¿ ¢¥«¨·¨­ : 2P100+ 2P010+ P110 > 0: �¥° ¢¥­±²¢® ²°¥³£®«¼­¨ª  ¤«¿±¥²-° ±±²®¿­¨¿ ¯® ®¡º¥¤¨­¥­¨¾ ¤®ª § ­®. 2�¥¬¬  5 (­¥° ¢¥­±²¢® ²°¥³£®«¼­¨ª  ¤«¿ ±¥²-° ±±²®¿­¨¿ ¯® ¯¥°¥±¥·¥­¨¾). �«¿ ª ¦¤®£®X � F ¨ «¾¡»µ x; y; z 2 F �\X+fy;zg +�\X+fx;zg > �\X+fx;yg: (300)�®ª § ²¥«¼±²¢®. �³±²¼ x = x0 + x1 + : : : + xjXj ±«®©­®¥ ° §¡¨¥­¨¥ ±®¡»²¨¿ x ®²­®±¨²¥«¼­®´¨ª±¨°®¢ ­­®£® X. �»° §¨¬ ±¥²-° ±±²®¿­¨¥ �\X+fx;yg =PjXj+1m=0 mP�CmX+fx;yg� ·¥°¥§ ¢¥°®¿²­®±²¨m-±«®¥¢ CmX ¨ ¢¥°®¿²­®±²¨ ´° £¬¥­²®¢ ±®®²¢¥²±²¢³¾¹¨µ ±«®©­»µ ° §¡¨¥­¨© ±®¡»²¨© x ¨ y ®²­®±¨-²¥«¼­® ¬­®¦¥±²¢  ±®¡»²¨© X. �¡° ²¨¬ ¢­¨¬ ­¨¥, ·²®  ­ «®£¨·­»¬ ±«®©­»¬ ° §¡¨¥­¨¥¬ ®¡« ¤ ¥²² ª¦¥ ¨ ®¡º¥¤¨­¥­¨¥ ±®¡»²¨© x ¨ y,   ´° £¬¥­²» ½²®£® ° §¡¨¥­¨¿ ¿¢«¿¾²±¿ ®¡º¥¤¨­¥­¨¿¬¨ ±®®²¢¥²-±²¢³¾¹¨µ ´° £¬¥­²®¢ ±«®©­»µ ° §¡¨¥­¨© ª ¦¤®£® ±®¡»²¨¿: x[y = x0[y0+x1[y1+: : :+xjXj[yjXj:�±ª®¬ ¿ ´®°¬³«  ¨¬¥¥² ¢¨¤�\X+fx;yg = jXjXm=0nmP (CmX ) +P(xm) +P(ym)o� (jXj+ 2)P�xjXj \ yjXj� :�¥°¥¯¨¸¥¬ ½²³ ´®°¬³«³ ¢ ¢¨¤¥:�\X+fx;yg = jXj�1Xm=0 nmP (CmX ) + P(xm) + P(ym)o+ jXj�P�CjXjX � �� P�xjXj [ yjXj [ zjXj��+ jXjP�xjXj [ yjXj [ zjXj�++P�xjXj�+ P�yjXj�� (jXj+ 2)P�xjXj\�{ 179 {



�¥±²­¨ª �° ±��¨ § ¯¨¸¥¬ ¥¥ ¢ ² ª®¬ ¦¥ ¢¨¤¥ ¤«¿ ®±² «¼­»µ ¤¢³µ ·«¥­®¢ ­¥° ¢¥­±²¢  ²°¥³£®«¼­¨ª :�\X+fx;zg = jXj�1Xm=0 nmP (CmX ) + P(xm) +P(zm)o++jXj�P�CjXjX ��P�xjXj [ yjXj [ zjXj��+ jXjP�xjXj [ yjXj [ zjXj�++P�xjXj�+P�zjXj�� (jXj+ 2)P�xjXj \ zjXj� ;�\X+fy;zg = jXj�1Xm=0 nmP (CmX ) + P(ym) + P(zm)o++jXj�P�CjXjX ��P�xjXj [ yjXj [ zjXj��+ jXjP�xjXj [ yjXj [ zjXj�++P�yjXj�+P�zjXj�� (jXj+ 2)P�yjXj \ zjXj� :� ¬¥²¨¬, ·²® ®¤­® ¨ ²® ¦¥ ­¥®²°¨¶ ²¥«¼­®¥, ² ª ª ª ¨§ xjXj [ yjXj [ zjXj � CjXjX ±«¥¤³¥²P �xjXj [ yjXj [ zjXj� 6 P�CjXjX � :�« £ ¥¬®¥ PjXj�1m=0 mP(CmX ) + jXj�P�CjXjX �� P �xjXj [ yjXj [ zjXj�� ¯°¨±³²±²¢³¥² ¢® ¢±¥µ ²°¥µ·«¥­ µ ­¥° ¢¥­±²¢ , ² ª ·²® ¢ «¥¢®© · ±²¨ ­¥° ¢¥­±²¢  ¤¢  ² ª¨µ ±« £ ¥¬»µ,   ¢ ¯° ¢®© ®¤­®.�°®¬¥ ²®£®,PjXj�1m=0 nP (xm) +P (zm) +P (ym) +P (zm)o >PjXj�1m=0 nP (xm) +P (ym)o; ² ª ª ª¤«¿ ª ¦¤®£® m = 0; : : : ; jXj P (xm) + P (zm) + P (ym) + P (zm) > P (xm) + P (ym) : �®½²®¬³ ¥±«¨¯®ª § ²¼, ·²® ¤«¿ ®±² ¢¸¨µ±¿ ±« £ ¥¬»µ ¢»¯®«­¥­®: jXjP �xjXj [ yjXj[ zjXj�+P �xjXj�+P(�zjXj��(jXj + 2)P �xjXj \ zjXj� +jXjP �xjXj [ yjXj [ zjXj� + P �yjXj� + P(�zjXj� � (jXj + 2)P �yjXj \ zjXj� >jXjP �xjXj [ yjXj [ zjXj�+P �xjXj�+P(�yjXj��(jXj+2)P �xjXj \ yjXj� ; ²® ­¥° ¢¥­±²¢® ²°¥³£®«¼­¨ª ¤«¿ ±¥²-° ±±²®¿­¨¿ ¯® ¯¥°¥±¥·¥­¨¾ ¡³¤¥² ¤®ª § ­®. �°¥®¡° §³¥¬ ®²¤¥«¼­»¥ ±« £ ¥¬»¥ ¢ ­¥° ¢¥­-±²¢ µ, ¢»° ¦ ¿ ¨µ ·¥°¥§ ¢¥°®¿²­®±²¨ ²¥°° ±®ª ²°¥µ ±®¡»²¨© x; y ¨ z. � ¯¨¸¥¬ ´®°¬³«» ¢ ²¥µ¦¥ ±®ª° ¹¥­­»µ ®¡®§­ ·¥­¨¿µ, ·²® ¨ ¯°¨ ¤®ª § ²¥«¼±²¢¥ ¯°¥¤»¤³¹¥© «¥¬¬», £¤¥ 1 ±®®²¢¥²±²¢³¥²±®¡»²¨¾,   0 | ¥£® ¤®¯®«­¥­¨¾, ² ª ·²®, ­ ¯°¨¬¥°, P100 = P(xm \ (ym)c \ (zm)c).�° ¢ ¿ · ±²¼ ­¥° ¢¥­±²¢  ¢ ½²¨µ ®¡®§­ ·¥­¨¿µ § ¯¨±»¢ ¥²±¿ ¢ ¢¨¤¥: (jXj+1)(P100+P010+P101+P011)+jXjP001+(jXj+2)P110: �¥°¢»© ·«¥­ «¥¢®© · ±²¨: (jXj+1)(P100+P001+P110+P011)+jXjP010+(jXj+2)P101: �²®°®© ·«¥­ «¥¢®© · ±²¨: (jXj+1)(P010+P001+P110+P101)+ jXjP100+(jXj+2)P011:�±¿ «¥¢ ¿ · ±²¼ ­¥° ¢¥­±²¢ ¨¬¥¥² ¢¨¤: (2jXj+ 1)(P100 + P010) + (2jXj + 3)(P101 + P011) + (2jXj+2)(P110+P001): � ª¨¬ ®¡° §®¬, ° §­®±²¼ «¥¢®© ¨ ¯° ¢®© · ±²¥© | ½²® ­¥®²°¨¶ ²¥«¼­ ¿ ¢¥«¨·¨­ :(jXj + 2)(P001 + P011 + P011) + jXj(P100 + P010 + P110) > 0: �¥° ¢¥­±²¢® ²°¥³£®«¼­¨ª  ¤«¿ ±¥²-° ±±²®¿­¨¿ ¯® ¯¥°¥±¥·¥­¨¾ ¤®ª § ­®. 26. �¥²°¨·¥±ª®¥ § ¤ ­¨¥ ½¢¥­²®«®£¨·¥±ª¨µ ° ±¯°¥¤¥«¥­¨©�¥®°¥¬  (¬¥²°¨·¥±ª®¥ § ¤ ­¨¥ ½¢¥­²®«®£¨·¥±ª¨µ ° ±¯°¥¤¥«¥­¨©). �¾¡®¥ ½¢¥­²®«®£¨-·¥±ª®¥ ° ±¯°¥¤¥«¥­¨¥ ¬­®¦¥±²¢  ±«³· ©­»µ ±®¡»²¨© X ®¯°¥¤¥«¿¥²±¿ § ¤ ­¨¥¬ ¢±¥µ ¢¥°®¿²­®±²¥©±®¡»²¨© P(x), x 2X ¨ ¢±¥µ ±¥²-° ±±²®¿­¨© �X , X � X.�®ª § ²¥«¼±²¢®. �§ (1) «¥£ª® ¯®«³·¨²¼ ° ±¯°¥¤¥«¥­¨¥ ¢¥°®¿²­®±²¥© ®¡º¥¤¨­¥­¨©:uX = 1jXj  �X + Xx2X P(x)! ; X � X;².¥. ®¤­® ¨§ ½¢¥­²®«®£¨·¥±ª¨µ ° ±¯°¥¤¥«¥­¨© ¬­®¦¥±²¢  ±«³· ©­»µ ±®¡»²¨©X, ª®²®°®¥ ¢ ³±«®¢¨¿µ²¥®°¥¬» (ª®£¤  § ¤ ­» ¢±¥ ¢¥°®¿²­®±²¨ ±®¡»²¨© ¨ ¢±¥ ±¥²-° ±±²®¿­¨¿) ®¯°¥¤¥«¥­® ¤«¿ ¢±¥µ X � X.2 � ­­ ¿ ²¥®°¥¬ , ±¯° ¢¥¤«¨¢ ¿ ¤«¿ «¾¡®£® ½¢¥­²®«®£¨·¥±ª®£® ° ±¯°¥¤¥«¥­¨¿, °¨±ª³¥² ®±² ²¼±¿¤®¢®«¼­® ²°¨¢¨ «¼­»¬ ³²¢¥°¦¤¥­¨¥¬, ¥±«¨ ± ¥¥ ¯®¬®¹¼¾ ­¥ ³¤ ±²±¿ ¢»¤¥«¨²¼ ±¯¥¶¨ «¼­»¥ ª« ±±»¬¥²°¨·¥±ª¨µ ½¢¥­²®«®£¨·¥±ª¨µ ° ±¯°¥¤¥«¥­¨©, ®¯°¥¤¥«¿¥¬»¥ ²®© ¨«¨ ¨­®© ±¥²-¬¥²°¨ª®©. � §³¬¥-¥²±¿, ª ª ²®«¼ª® ®¤¨­ ¨§ ² ª¨µ ª« ±±®¢ ¡³¤¥² ¯®±²°®¥­, ±² ­³² ¨§¢¥±²­» ¨ ¤°³£¨¥ ±¯®±®¡» § ¤ ­¨¿{ 180 {



�¥®°¨¿ ¢¥°®¿²­®±²¥©° ±¯°¥¤¥«¥­¨© ¨§ "¢­®¢¼ ®¡­ °³¦¥­­®£®" ª« ±± , ¢ ²®¬ ·¨±«¥ ¨ ª« ±±¨·¥±ª¨¥ | ¯°¨ ¯®¬®¹¨ ° ±-¯°¥¤¥«¥­¨© ¢¥°®¿²­®±²¥© ¯¥°¥±¥·¥­¨© ¨«¨ ®¡º¥¤¨­¥­¨©. �® ¬®¦­® ± ³¢¥°¥­­®±²¼¾ § ¿¢¨²¼, ·²®½¢¥­²®«®£¨·¥±ª®¥ ° ±¯°¥¤¥«¥­¨¥ ¡³¤¥² ¨¬¥²¼ ¯®«­®¥ ¯° ¢® ­ §»¢ ²¼±¿ ¬¥²°¨·¥±ª¨¬, ¥±«¨ ®­® "¢±¥-£® «¨¸¼" ®¡­ °³¦¥­® ¯°¨ ¯®¬®¹¨ ±¥²-¬¥²°¨ª¨.�¯¨±®ª «¨²¥° ²³°»[1] �®°®¡¼á¢ �.�. �«³· ©­»¥ c®¡»²¨¿: ­¥° ¢¥­±²¢  �°¥¸¥ ¨ ª®°°¥«¿¶¨¨ �°¥¸¥ / �.�.�®°®¡¼á¢// �¥±²­¨ª �° ±��: ´¨§¨ª®-¬ ²¥¬ ²¨·¥±ª¨¥ ­ ³ª¨. { �° ±­®¿°±ª: �° ±��, 2003. { �»¯. 1. { �.80{87[2] �®°®¡¼á¢ �.�. �«³· ©­®-¬­®¦¥±²¢¥­­»¥ ° §«®¦¥­¨¿ ¤¢³¤®«¼­»µ ±«³· ©­»µ ¢¥ª²®°®¢ /�.�.�®°®¡¼á¢, �.�.�®«¤¥­®ª, �.�.�¥¬á­®¢  // �¥±²­¨ª �° ±��: ´¨§¨ª®-¬ ²¥¬ ²¨·¥±ª¨¥ ­ ³-ª¨. { �° ±­®¿°±ª: �° ±��, 2003. �»¯. 1. { �. 88{96[3] �®°®¡¼á¢ �.�. �¥®°¨¿ ±«³· ©­»µ ±®¡»²¨© ¨ ¥á ¯°¨¬¥­¥­¨¿ / �.�.�®°®¡¼á¢, �.�.�®«¤¥­®ª,�.�.�³¯°¨¿­®¢ , �.�.�¥¬á­®¢ , �.�.�®¬¨­ { �° ±­®¿°±ª: ��� �� ���, 2002.[4] �®°®¡¼á¢ �.�. �°¿¬»¥ ¨ ®¡° ²­»¥ § ¤ ·¨ ¤«¿ ¬®¤¥«¥© ° ±¯°®±²° ­¥­¨¿ ¯°®±²° ­±²¢¥­­»µ°¨±ª®¢: �¢²®°¥´. ¤¨±. ... ª ­¤. ´¨§.-¬ ². ­ ³ª / �.�.�®°®¡¼á¢. { �° ±­®¿°±ª: ��� �� ���,1998. { 23 ±.[5] �®«¤¥­®ª �.�. �®¤¥«¨°®¢ ­¨¥ ±²°³ª²³° § ¢¨±¨¬®±²¥© ¨ ¢§ ¨¬®¤¥©±²¢¨© ±«³· ©­»µ ±®¡»²¨©¢ ±² ²¨±²¨·¥±ª¨µ ±¨±²¥¬ µ: �¢²®°¥´. ¤¨±. ... ª ­¤. ´¨§.-¬ ². ­ ³ª / �.�.�®«¤¥­®ª. { �° ±­®-¿°±ª: �����, 2002. { 24 ±.[6] �³¯°¨¿­®¢  �.�. � ¤ ·  ª« ±±¨´¨ª ¶¨¨ ¯®¤¬­®¦¥±²¢ ±«³· ©­®£® ¬­®¦¥±²¢  ¨ ¥¥ ¯°¨¬¥­¥­¨¥:�¢²®°¥´. ¤¨±. ... ª ­¤. ´¨§.-¬ ². ­ ³ª / �.�.�³¯°¨¿­®¢ . { �° ±­®¿°±ª: �° ±��, 2002. { 20 ±.[7] �¥¬á­®¢  �.�. �¥²®¤» ¯®±²°®¥­¨¿ ±² ²¨±²¨·¥±ª¨µ § ¢¨±¨¬®±²¥© ¯®°²´¥«¼­»µ ®¯¥° ¶¨© ¢°»­®·­»µ ±¨±²¥¬ µ: �¢²®°¥´. ¤¨±. ... ª ­¤. ´¨§.-¬ ². ­ ³ª / �.�.�¥¬á­®¢ . { �° ±­®¿°±ª: ����� ���, 2002. { 24 ±.[8] �®¬¨­ �.�. �¥²-°¥£°¥±±¨®­­»©  ­ «¨§ § ¢¨±¨¬®±²¥© ±«³· ©­»µ ±®¡»²¨© ¢ ±² ²¨±²¨·¥±ª¨µ±¨±²¥¬ µ: �¢²®°¥´. ¤¨±. ... ª ­¤. ´¨§.-¬ ². ­ ³ª / �.�.�®¬¨­ { �° ±­®¿°±ª: ��� �� ���,2002. { 21 ±. METRIC EVENTOLOGICAL DISTRIBUTIONSO.Vorob'ov, E.GoldenokA way to give eventological distributions with the help of the new notion of set-distance de�ned forany set of random events is considered. An eventological distribution is any probability distribution thatde�nes a set of random events X chosen from an algebra F of some probability space (
;F ;P). The sameset of random events can be equivalently de�ned by giving anyone of the following probability distributionsof intersections or of unions of random events [3]: p(X); pX ; pX ; u(X); uX ; uX ; X � X; where, forexample, pX = P �Tx2X x� ; uX = P �Sx2X x� ; X � X; are probability distributions of intersectionsand unions respectively. Since pX = Qx2X P(x) � KovX ; X � X; the distribution of probability ofintersections pX can be de�ned by giving probabilities of events P(x), x 2 X, and a distribution of aritycovariances KovX ; X � X. In some problems, for example in N random events problem [5], an usinganother characteristics of a set of random events with properties of a distance between them instead ofarity covariance, a measure of statistical interdependencies of random events, is more available. But adistance is usually de�ned only for pairs of elements, not for any set of elements. In the paper the newnotion of set-distance �X = jXj � uX �Px2X P(x) of a set of random events X � X is introduced. Sode�ned set-distance �X is a function of a set X � X which generalizes a distance between two eventsx; y 2 X (in new terms an usual distance "turns" into a set-distance of duplet of events X = fx; yg),usually de�ned as a probability of their symmetric di�erence: �xy = P(x4y): In the paper properties ofthe new notion are considered and the theorem about metric giving eventological distributions is proved.Theorem (metric giving eventological distributions). Any eventological distribution of a set ofrandom events X is de�ned by giving their probabilities P(x); x 2 X, and set-distances �X of all subsetsof random events X � X. { 181 {


