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Âû÷èñëåíèå âåðîÿòíîñòè ñâÿçíîñòè ðåêóðñèâíî
îïðåäåëèìûõ ñëó÷àéíûõ ñåòåé

Â ðàáîòå ñòðîÿòñÿ ðåêóðñèâíûå è àñèìïòîòè÷åñêèå ôîðìóëû âû÷èñëåíèÿ âåðîÿòíîñòè
ñâÿçíîñòè äëÿ ðåêóðñèâíî îïðåäåëèìûõ ñëó÷àéíûõ ñåòåé. Ïî ñðàâíåíèþ ñ èçâåñòíû-
ìè àëãîðèòìàìè â ïðåäëàãàåìûõ àëãîðèòìàõ íå òðåáóåòñÿ íàõîæäåíèÿ ìàêñèìàëüíîé
ñèñòåìû îñòîâîâ ñåòè, ÷òî ñóùåñòâåííî óñêîðÿåò âû÷èñëåíèÿ. Ïðîâîäÿòñÿ âû÷èñëèòåëü-
íûå ýêñïåðèìåíòû, ïîäòâåðæäàþùèå áûñòðîäåéñòâèå è òî÷íîñòü àëãîðèòìîâ, îñíîâàí-
íûõ íà àñèìïòîòè÷åñêèõ ôîðìóëàõ.

Êëþ÷åâûå ñëîâà: âåðîÿòíîñòü ñâÿçíîñòè, ðàäèàëüíî-êîëüöåâûå ñåòè, ðåêóðñèâíûå ôîð-
ìóëû.

1. Ââåäåíèå

Ðåêóðñèâíî îïðåäåëèìûå ñåòè è ñòðóêòóðû èññëåäîâàëèñü â çàäà÷àõ òåîðèè íàäåæ-
íîñòè äîñòàòî÷íî äàâíî. Â êà÷åñòâå ïðèìåðà ìîæíî ïðèâåñòè, âî-ïåðâûõ, ïàðàëëåëüíî-
ïîñëåäîâàòåëüíûå ñîåäèíåíèÿ [ 1, 2], îïðåäåëÿåìûå ñëåäóþùèì ñïîñîáîì. Ê êëàññó K1 ïà-
ðàëëåëüíî-ïîñëåäîâàòåëüíûõ ñîåäèíåíèé îòíîñÿòñÿ âñå íåçàâèñèìî ðàáîòàþùèå ýëåìåíòû A.
Ïðè÷åì åñëè äâóõïîëþñíèêè A; B 2 K 1; à ìíîæåñòâà èõ ýëåìåíòîâ íå ïåðåñåêàþòñÿ, òî ïà-
ðàëëåëüíîå ñîåäèíåíèå (A k B ) 2 K 1 è ïîñëåäîâàòåëüíîå ñîåäèíåíèå (A ! B ) 2 K 1:

Âî-âòîðûõ, â ðàáîòå [ 3] â ðàìêàõ ëîãèêî-âåðîÿòíîñòíîãî ïîäõîäà [ 4] ââåäåí êëàññ ëîãè÷å-
ñêèõ âûðàæåíèé îò íåçàâèñèìûõ ñëó÷àéíûõ àðãóìåíòîâ, ïðèíèìàþùèõ çíà÷åíèÿ 0; 1: Åãî
ìîæíî ðàññìàòðèâàòü êàê ðåêóðñèâíî îïðåäåëèìûé êëàññ K2, âêëþ÷àþùèé â ñåáÿ âñå íåçà-
âèñèìûå ñëó÷àéíûå ëîãè÷åñêèå ïåðåìåííûå. Ïðè÷åì åñëè ëîãè÷åñêèå âûðàæåíèÿ A; B 2 K 2;
à ìíîæåñòâà èõ ïåðåìåííûõ íå ïåðåñåêàþòñÿ, òî êîíúþíêöèÿ (A ^ B ) 2 K 2; äèçúþíêöèÿ

(A _ B ) 2 K 2 è îòðèöàíèå (A) 2 K 2: Ïðè ýòîì ïîëàãàåì ôîðìàëüíî
�

(A)
�

= A: Äàííûé
êëàññ ëîãè÷åñêèõ âûðàæåíèé íàøåë ìíîãî÷èñëåííûå ïðèìåíåíèÿ â çàäà÷àõ óïðàâëåíèÿ
ðèñêîì è ýôôåêòèâíîñòüþ â ýêîíîìèêå.

Äëÿ ðåêóðñèâíî îïðåäåëèìûõ ñåòåé, ñîñòîÿùèõ èç ðåáåð ñ îäèíàêîâîé íàäåæíîñòüþ è
îïèñûâàþùèõ ðàçëè÷íûå ôèçè÷åñêèå ñèñòåìû, ðàçðàáîòàíû ìåòîäû âû÷èñëåíèÿ íàäåæíî-
ñòè, îñíîâàííûå íà íàõîæäåíèè âñåõ êîðíåé ìíîãî÷ëåíà âûñîêîé ñòåïåíè è èìåþùèå ïî-
ëèíîìèàëüíóþ ñëîæíîñòü [ 5]. Àíàëîãè÷íàÿ çàäà÷à, íî äëÿ ðåêóðñèâíî îïðåäåëèìûõ ñåòåé
âèäà ¾consecutive-k-out-of-n¿, ðàññìàòðèâàëàñü â ðàáîòå [6].

Íåòðóäíî óñòàíîâèòü, ÷òî äëÿ âû÷èñëåíèÿ íàäåæíîñòè äâóõïîëþñíèêà A èç êëàññàK1

(òî åñòü âåðîÿòíîñòè ñóùåñòâîâàíèÿ ðàáîòàþùåãî ïóòè ìåæäó íà÷àëüíîé è êîíå÷íîé âåð-
øèíàìè A), à òàêæå äëÿ íàõîæäåíèÿ íàäåæíîñòè ñèñòåìû, õàðàêòåðèçóåìîé ëîãè÷åñêèì

1Èíñòèòóò ïðèêëàäíîé ìàòåìàòèêè Äàëüíåâîñòî÷íîãî Îòäåëåíèÿ ÐÀÍ, 690041,Âëàäèâîñòîê,
óë. Ðàäèî, 7. Ýëåêòðîííàÿ ïî÷òà: alexax@bk.ru; guram@iam.dvo.ru
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âûðàæåíèåì A èç êëàññàK2 (òî åñòü âåðîÿòíîñòè ñîáûòèÿ (A = 1) ), òðåáóåòñÿ ÷èñëî àðèô-
ìåòè÷åñêèõ îïåðàöèé, ðàâíîå ÷èñëó ïàð ñêîáîê â ïðåäñòàâëåíèè A: Ïîýòîìó åñòåñòâåííî
ïîñòàâèòü âîïðîñ, íåëüçÿ ëè ïîñòðîèòü íîâûå è èíòåðåñíûå â ñîäåðæàòåëüíîì ïëàíå êëàñ-
ñû ðåêóðñèâíî îïðåäåëèìûõ ñåòåé, â ÷àñòíîñòè, âêëþ÷àþùèå â ñåáÿ ñåòè èíòåðíåòîâñêîãî
òèïà [ 7]. Ïðè ýòîì âàæíî, ÷òîáû äëÿ ïîñòðîåííûõ êëàññîâ ñåòåé ìîæíî áûëî ïîäîáðàòü
ýêîíîìíûå è áûñòðûå àëãîðèòìû âû÷èñëåíèÿ íàäåæíîñòè.

Â íàñòîÿùåé ðàáîòå ñòðîÿòñÿ ðåêóðñèâíûå è àñèìïòîòè÷åñêèå ôîðìóëû äëÿ âû÷èñëåíèÿ
âåðîÿòíîñòè ñâÿçíîñòè ñëó÷àéíûõ ñåòåé. Ñëåäóåò îòìåòèòü, ÷òî ñóùåñòâóþò ñîäåðæàòåëü-
íûå è ìàòåìàòè÷åñêè èíòåðåñíûå ðåçóëüòàòû ([ 8]�[ 10]) ïî ïîñòðîåíèþ âåðõíèõ è íèæíèõ
îöåíîê âåðîÿòíîñòè ñâÿçíîñòè äëÿ ñåòåé îáùåãî âèäà. Ýòè îöåíêè îñíîâàíû íà èñïîëüçî-
âàíèè ìàêñèìàëüíûõ ñèñòåì ïîïàðíî íåïåðåñåêàþùèõñÿ îñòîâîâ. Îäíàêî ñóæåíèå êëàññà
ñåòåé îáùåãî âèäà äî ðåêóðñèâíî îïðåäåëèìûõ ñåòåé ïîçâîëÿåò ïîñòðîèòü áûñòðîñ÷èòàå-
ìûå àñèìïòîòè÷åñêèå, à òàêæå òî÷íûå ôîðìóëû íàõîæäåíèÿ âåðîÿòíîñòè ñâÿçíîñòè ñåòè,
êîòîðûå íå òðåáóþò íàõîæäåíèÿ ìàêñèìàëüíîé ñèñòåìû îñòîâîâ.

2. Ðåêóðñèÿ, îáðàçîâàííàÿ ñêëåèâàíèåì ñåòåé
â åäèíñòâåííîé âåðøèíå

Ïóñòü � 0
1; : : : ; � 0

l � ñîâîêóïíîñòü ñåòåé ñ íåïåðåñåêàþùèìèñÿ ìíîæåñòâàìè ðåáåð, à B0 �
ñåìåéñòâî ñåòåé, ñîñòîÿùåå èç ïîñëåäîâàòåëüíîñòåé íåçàâèñèìûõ êîïèé � 0

1; : : : ; � 0
l : Îïðåäå-

ëèì ðåêóðñèâíî êëàññ ñåòåé B ñ ìíîæåñòâîì îáðàçóþùèõ B0 � B ; ïîëàãàÿ r (�) = 0 äëÿ
� 2 B 0:

Ïóñòü ñåòè � 2 B ; � 0 2 B 0 èìåþò êîíå÷íûå ìíîæåñòâà âåðøèí U; U0 è íåïåðåñåêàþ-

ùèåñÿ ìíîæåñòâà ðåáåð W; W 0: Òîãäà ñåòü�
u

 � 0; ïîëó÷åííàÿ ñêëåèâàíèåì ñåòåé � ; � 0 â

åäèíñòâåííîé âåðøèíå u; òàêæå ïðèíàäëåæèò êëàññóB; ïðè÷åì r (�
u

 � 0) = r (�) + 1 : Çäåñü

r (�) ìîæåò ðàññìàòðèâàòüñÿ êàê ÷èñëî ñêëååê, îáðàçóþùèõ ñåòü� ; ïðè÷åì âåëè÷èíà r (�)
íå ïðåâîñõîäèò ÷èñëà ðåáåð â � :

Ïðèìåð 1. Ñêàæåì, ÷òî ñåòü � ÿâëÿåòñÿ ðàäèàëüíî-êîëüöåâîé ñ n âåðøèíàìè 1; : : : ; n
íà êîëüöå è öåíòðîì 0; åñëè åå ìíîæåñòâî âåðøèí U = f 0; 1; : : : ; ng è ìíîæåñòâî ðå-
áåð W = f (01); : : : ; (0n); (12); (23); : : : ; (n � 1)n; (n1)g: Ïóñòü ñåòè � 0

1; : : : ; � 0
l ÿâëÿþòñÿ

ðàäèàëüíî-êîëüöåâûìè. Ïîñòðîèì ïî íèì ñåìåéñòâî îáðàçóþùèõ B0 è ââåäåì ðåêóðñèâíî

îïðåäåëèìûé êëàññ ñåòåé B; ïîëó÷åííûõ ïðîöåäóðîé ñêëåèâàíèÿ �
u

 � 0; � 2 B ; � 0 2 B 0 ñ

òîé ëèøü îãîâîðêîé, ÷òî èõ îáùàÿ âåðøèíà ÿâëÿåòñÿ öåíòðîì ðàäèàëüíî-êîëüöåâîé ñåòè
� 0: Ñåòü � 2 B ìîæíî, ñëåäóÿ [ 7], ðàññìàòðèâàòü êàê ñåòü èíòåðíåòîâñêîãî òèïà.

Íàñ áóäåò èíòåðåñîâàòü âåðîÿòíîñòü � � ñâÿçíîñòè ñåòè � 2 B ; òî åñòü âåðîÿòíîñòü òî-
ãî, ÷òî ñóùåñòâóåò ñîâîêóïíîñòü ðàáîòàþùèõ ðåáåð ñåòè � ; êîòîðûå ñîåäèíåíû ñî âñåìè
âåðøèíàìè èñõîäíîé ñåòè è îáðàçóþò ñâÿçíóþ äåòåðìèíèðîâàííóþ ñåòü.

Ëåììà 1. Äëÿ � 2 B ; � 0 2 B 0 ñïðàâåäëèâà ñëåäóþùàÿ ðåêóðñèâíàÿ ôîðìóëà:

�
�

u

 � 0

= � � � � 0: (1)

Ä î ê à ç à ò å ë ü ñ ò â î. Äåéñòâèòåëüíî, åñëè ñåòü�
u

 � 0ÿâëÿåòñÿ ñâÿçíîé, òî ñâÿçíûìè

ÿâëÿþòñÿ ñåòè � ; � 0: Íàîáîðîò, åñëè ñåòè � ; � 0 ÿâëÿþòñÿ ñâÿçíûìè, òî ñâÿçíîé ÿâëÿåòñÿ

ñåòü�
u

 � 0. Â ñâîþ î÷åðåäü, èç îïðåäåëåíèÿ êëàññà B ñëåäóåò, ÷òî âåðîÿòíîñòü ñâÿçíîñòè

ñåòåé� ; � 0 ðàâíà ïðîèçâåäåíèþ � � � � 0:
Îáîçíà÷èì N (�) � ÷èñëî àðèôìåòè÷åñêèõ îïåðàöèé, íåîáõîäèìûõ äëÿ âû÷èñëåíèÿ âå-

ðîÿòíîñòè ñâÿçíîñòè � � ; � 2 B ; N 0 =
X

1� j � l

N (� 0
j ):
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Òåîðåìà 1. Äëÿ ëþáîãî � 2 B ñïðàâåäëèâî íåðàâåíñòâî

N (�) � N 0+ r (�) : (2)

Ä î ê à ç à ò å ë ü ñ ò â î. Î÷åâèäíî, ÷òî äëÿ � 2 B 0 íåðàâåíñòâî ( 2) âûïîëíÿåòñÿ.

Ïðåäïîëîæèì, ÷òî ( 2) âûïîëíÿåòñÿ äëÿ ñåòè � 2 B ; ïðîâåðèì åãî äëÿ ñóïåðïîçèöèè �
u



� 0; � 0 2 B 0: Èç îïðåäåëåíèÿ N 0 è ðåêóðñèâíîé ôîðìóëû ( 1) íàõîäèì, ÷òî

N (�
u

 � 0) � N (�) + 1 � N 0+ r (�) + 1 = N 0+ r (�

u

 � 0):

Çàìå÷àíèå 1. Èç òåîðåìû 1 ñëåäóåò ëèíåéíàÿ ïî ÷èñëó ðåáåð ñëîæíîñòü âû÷èñëåíèÿ
âåðîÿòíîñòè ñâÿçíîñòè äëÿ ñåòåé èç ðåêóðñèâíî îïðåäåëèìîãî êëàññà B:

Çàìå÷àíèå 2. Âìåñòî âåðîÿòíîñòè ñâÿçíîñòè � � ìîæíî ââåñòè âåðîÿòíîñòü  � ñó-
ùåñòâîâàíèÿ çàìêíóòîãî ïóòè, ïðîõîäÿùåãî ÷åðåç âñå âåðøèíû � : Ïîâòîðÿÿ ïðèâåäåííûå
âûøå ðàññóæäåíèÿ, íåòðóäíî âìåñòî ( 2) äîêàçàòü íåðàâåíñòâî

K (�) � K 0+ r (�) ; (3)

ãäåK (�) � ÷èñëî àðèôìåòè÷åñêèõ îïåðàöèé, íåîáõîäèìûõ äëÿ âû÷èñëåíèÿ  � ; � 2 B ; K 0 =X

1� j � l

K (� 0
j ): Ïî ñâîåé ôîðìóëèðîâêå çàäà÷à âû÷èñëåíèÿ  � íàïîìèíàåò çàäà÷ó êîììèâîÿ-

æåðà.

3. Àñèìïòîòè÷åñêèå ôîðìóëû
è âû÷èñëèòåëüíûé ýêñïåðèìåíò

3.1. Àñèìïòîòè÷åñêèå ôîðìóëû

Îñòàíîâèìñÿ íà ïðèâåäåííîì â ïðèìåðå 1 ñëó÷àå, êîãäà ìíîæåñòâî îáðàçóþùèõ B0 ñî-
ñòîèò èç ðàäèàëüíî-êîëüöåâûõ ñõåì � , óäîâëåòâîðÿþùèõ ñëåäóþùåìó àñèìïòîòè÷åñêîìó
óñëîâèþ. Ïîëàãàåì, ÷òî êàæäîå ðåáðî w 2 W íåçàâèñèìî îò äðóãèõ ðåáåð ðàáîòàåò ñ âåðî-
ÿòíîñòüþ pw ; 0 < p w < 1; w 2 W è ïðè h ! 0 âåðîÿòíîñòè ðàáîòû êîëüöåâûõ ðåáåð

pu1 ;u2 = pu1 ;u2 (h) ! 0; pu2 ;u3 = pu2 ;u3 (h) ! 0; : : : ;

(4)

pun � 1 ;un = pun � 1 ;un (h) ! 0; pun ;u1 = pun ;u1 (h) ! 0:

Â ñâîþ î÷åðåäü, âåðîÿòíîñòè ðàáîòû ðàäèàëüíûõ ðåáåð (u� ; u1); : : : ; (u� ; un ) ïîëîæèòåëüíû
è íå çàâèñÿò îò ïàðàìåòðà h

pu � ;u1 = const > 0; : : : ; pu � ;un = const > 0: (5)

Çàìåòèì, ÷òî óñëîâèÿ ( 4), (5) âçÿòû èç íàáëþäåíèé çà ìíîãî÷èñëåííûìè ðåàëüíûìè ñèñòå-
ìàìè, â êîòîðûõ âåðîÿòíîñòè ðàáîòû ðàäèàëüíûõ ðåáåð áëèçêè ê åäèíèöå, à âåðîÿòíîñòè
ðàáîòû êîëüöåâûõ ðåáåð � ê íóëþ.

Òåîðåìà 2. Ïðè âûïîëíåíèè ñîîòíîøåíèé ( 4), ( 5) ñïðàâåäëèâà àñèìïòîòè÷åñêàÿ ôîð-
ìóëà

� � !
nY

i =1

pu � ;u i ; h ! 0: (6)

62



Ä î ê à ç à ò å ë ü ñ ò â î. Îáîçíà÷èì A ñîáûòèå, ñîñòîÿùåå â òîì, ÷òî ñåòü � ÿâëÿåòñÿ
ñâÿçíîé, òî åñòü â íåé ñóùåñòâóåò ñîâîêóïíîñòü ðàáîòàþùèõ ðåáåð W� � W , ìíîæåñòâî
êîíöîâ êîòîðûõ ñîâïàäàåò ñ U; ïðè÷åì äëÿ ëþáîé ïàðû âåðøèí èç U ìîæíî óêàçàòü ïóòü R;
âñå ðåáðà êîòîðîãî ïðèíàäëåæàò W� : Îïðåäåëèì ñîáûòèå B � A; çàêëþ÷àþùååñÿ â ðàáîòå
âñåõ ðàäèàëüíûõ ðåáåð(u� ; u1); : : : ; (u� ; un ). Ââåäåì ñîáûòèå C; ñîñòîÿùåå â òîì, ÷òî õîòÿ
áû îäíî èç ðàäèàëüíûõ ðåáåð íå ðàáîòàåò, è ñîáûòèå D; ñîñòîÿùåå â òîì, ÷òî õîòÿ áû îäíî
èç êîëüöåâûõ ðåáåð(u1; u2); (u2; u3); : : : ; (un� 1; un ); (un ; u1) ðàáîòàåò. Íåòðóäíî óáåäèòüñÿ â
ñïðàâåäëèâîñòè âêëþ÷åíèÿ

A n B � C \ D

è âûòåêàþùåãî èç íåãî íåðàâåíñòâà

P(A) � P(B ) � P(C)P(D): (7)

Èç îïðåäåëåíèÿ ñîáûòèé A; B; C; D ñëåäóåò, ÷òî ïðè h ! 0 âûïîëíÿþòñÿ ñîîòíîøåíèÿ

P(A) = � � ; P(B ) =
nY

i =1

pu � ;u i ; P(C \ D) = P(C)P(D) � P(D) �
nX

i =1

pu � ;u i ! 0: (8)

Ïîäñòàâëÿÿ ñîîòíîøåíèÿ ( 8) â íåðàâåíñòâî ( 7), ïîëó÷àåì àñèìïòîòè÷åñêóþ ôîðìóëó ( 6).
Çàìå÷àíèå 3. Ïî÷òè äîñëîâíî ïîâòîðÿÿ äîêàçàòåëüñòâî òåîðåìû 2, ëåãêî ðàñïðî-

ñòðàíèòü åå óòâåðæäåíèå íà ñåòü, ñîñòîÿùóþ èç öåíòðàëüíîé è êîëüöåâûõ âåðøèí. Â
ýòîé ñåòè öåíòðàëüíàÿ âåðøèíà ñîåäèíåíà ñ êîëüöåâûìè âåðøèíàìè ðàäèàëüíûìè ðåá-
ðàìè, íàäåæíîñòè êîòîðûõ óäîâëåòâîðÿþò óñëîâèÿì ( 5). À êîëüöåâûå âåðøèíû ìîãóò
áûòü ñîåäèíåíû ìåæäó ñîáîé ïðîèçâîëüíûìè (íåîáÿçàòåëüíî êîëüöåâûìè) ðåáðàìè, óäî-
âëåòâîðÿþùèìè óñëîâèÿì ( 4).

Çàìå÷àíèå 4. Ïðåäïîëîæèì, ÷òî ãðàô � ñ ìíîæåñòâàìè âåðøèí U è ðåáåðW óäî-
âëåòâîðÿåò ñëåäóþùåìó ñâîéñòâó. Ñóùåñòâóåò ïîäìíîæåñòâî W1 ìíîæåñòâà ðåáåð W;
îáðàçóþùåå ñâÿçíûé ïîäãðàô � 1 ãðàôà � ñ ìíîæåñòâîì âåðøèí U1 = U: Ïðè÷åì óäàëåíèå
ëþáîãî ðåáðà èç ãðàôà� 1 ëèáî äåëàåò åãî íåñâÿçíûì, ëèáî ïðèâîäèò ê íàðóøåíèþ ðàâåí-
ñòâà U1 = U: Òîãäà, åñëè íàäåæíîñòè ðåáåð pw ; w 2 W; óäîâëåòâîðÿþò ñîîòíîøåíèÿì

pw = const > 0; w 2 W1; pw = pw(h) ! 0; h ! 0; w 2 W n W1;

òî ñïðàâåäëèâî ïðåäåëüíîå ñîîòíîøåíèå

� 
 !
Y

w2 W1

pw ; h ! 0:

3.2. Âû÷èñëèòåëüíûé ýêñïåðèìåíò

Ðàññìîòðèì ðàäèàëüíî-êîëüöåâóþ ñåòü ñ øåñòüþ âåðøèíàìè íà êîëüöå è âåðîÿòíîñòÿìè
ðàáîòû ðåáåð

p(01) = 0 :993515; p(02) = 0 :99727; p(03) = 0 :995938; p(04) = 0 :980191;

p(05) = 0 :98099; p(06) = 0 :990262; p(12) = 0 :0132823; p(23) = 0 :00489211;

p(34) = 0 :010295; p(45) = 0 :00573119; p(56) = 0 :0180407; p(61) = 0 :0034061:

Îáîçíà÷èì � � ; � �� îöåíêè âåðîÿòíîñòè ñâÿçíîñòè, ïîëó÷åííûå ñ ïîìîùüþ àñèìïòîòè÷åñêîé
ôîðìóëû ( 6) è ñ ïîìîùüþ ìåòîäà Ìîíòå-Êàðëî ñ 100000ñëó÷àéíûõ ðåàëèçàöèé ðàäèàëüíî-
êîëüöåâîé ñåòè ñîîòâåòñòâåííî. Ýêñïåðèìåíò íà êîìïüþòåðå ïîêàçàë, ÷òî

� � = 0 :955411; � �� = 0 :95552;

�
�
�
�
� ��

� � � 1

�
�
�
� = 1 :14� 10� 4;

�
�
�
�
1 � � ��

1 � � � � 1

�
�
�
� = 0 :00245;
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à âðåìÿ âû÷èñëåíèÿ � � áîëåå ÷åì â 104 ðàç ìåíüøå, ÷åì âðåìÿ âû÷èñëåíèÿ � �� : Ðàññìîòðèì
ðàäèàëüíî-êîëüöåâóþ ñåòü ñ øåñòüþ âåðøèíàìè íà êîëüöå è âåðîÿòíîñòÿìè ðàáîòû ðåáåð

p(01) = 0 :91; p(02) = 0 :92; p(03) = 0 :93; p(04) = 0 :94; p(05) = 0 :95; p(06) = 0 :96;

p(12) = 0 :0132823; p(23) = 0 :00489211; p(34) = 0 :010295;

p(45) = 0 :00573119; p(56) = 0 :0180407; p(61) = 0 :0034061:

Ýêñïåðèìåíò íà êîìïüþòåðå ïîêàçàë, ÷òî

� � = 0 :667475; � �� = 0 :67149;

�
�
�
�
� ��

� � � 1

�
�
�
� = 0 :00597957

ïðè òîì æå ðàçëè÷èè âî âðåìåíàõ ñ÷åòà âåðîÿòíîñòåé � � ; � �� :
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Ïðåäñòàâëåíî â Äàëüíåâîñòî÷íûé ìàòå-
ìàòè÷åñêèé æóðíàë 22 îêòÿáðÿ 2009 ã.

Losev A.S., Tsitsiashvili G.Sh.Calculation of cohesiveness probability for recursively
de�ned random networks. Far Eastern Mathematical Journal. 2010. V. 10. • 1.
P. 60�65.

ABSTRACT

For recursively de�ned random networks in this paper recursive and asymptotic for-
mulas of a calculation of cohesiveness probability are constructed. A comparison
with known algorithms shows that in suggested algorithms it is not necessary to
�nd maximal systems of frames. That accelerates calculations signi�cantly. Numer-
ical experiments which con�rm an operation speed of suggested algorithms and an
accuracy of assumed asymptotic formulas is made.
Key words: a cohesiveness probability, a radial-circle network, a recursive formula.


