
úÁ�ÉÓËÉ ÎÁÕÞÎÙÈÓÅÍÉÎÁÒÏ× ðïíé�ÏÍ 442, 2015 Ç.ï. ÷. òÕÓÁËÏ×ï�îïóé�åìøîáñ ëïíðáë�îïó�ø óõííîåúá÷éóéíùè ïäéîáëï÷ï òáóðòåäåìåîîùèðóå÷äïðõáóóïîï÷óëéè ðòïãåóóï÷ ÷ðòïó�òáîó�÷å óëïòïèïäáï�ÒÅÄÅÌÉÍ �ÒÏ�ÅÓÓ ÓÌÕÞÁÊÎÏÇÏ ÉÎÄÅËÓÁ  (s); s > 0, ËÁË ÓÌÕÞÁÊÎÕÀ�ÕÁÓÓÏÎÏ×ÓËÕÀ ÚÁÍÅÎÕ ÍÁÔÅÍÁÔÉÞÅÓËÏÇÏ ×ÒÅÍÅÎÉ, ÔÏ ÅÓÔØ ÉÎÄÅËÓÁ, Õ�ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÉ ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ (�) = �0; �1; : : : , (s) △= ��(s); (?)ÇÄÅ ×ÅÄÕÝÉÊ �ÕÁÓÓÏÎÏ×ÓËÉÊ �ÒÏ�ÅÓÓ �(s) Ó ÉÎÔÅÎÓÉ×ÎÏÓÔØÀ � > 0�ÒÅÄ�ÏÌÁÇÁÅÔÓÑ ÎÅÚÁ×ÉÓÉÍÙÍ ÏÔ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÉ (�), ËÏÔÏÒÕÀ ÍÙÎÁÚÙ×ÁÅÍ ÆÏÒÍÉÒÕÀÝÅÊ. äÌÑ �ÒÏ�ÅÓÓÁ ÓÌÕÞÁÊÎÏÇÏ ÉÎÄÅËÓÁ ÉÓ�ÏÌØ-ÚÕÅÍ ÓÏËÒÁÝÅÎÉÅ ðóé. úÁÍÅÔÉÍ, ÞÔÏ �ÒÏ�ÅÓÓÙ ÓÌÕÞÁÊÎÏÇÏ ÉÎÄÅËÓÁ�ÒÅÄÓÔÁ×ÌÑÀÔ ÓÏÂÏÊ �ÕÁÓÓÏÎÏ×ÓËÉÅ ÓÕÂÏÒÄÉÎÁÔÏÒÙ ÄÌÑ �ÏÓÌÅÄÏ×ÁÔÅÌØ-ÎÏÓÔÅÊ.ðÒÏ�ÅÓÓ ÓÌÕÞÁÊÎÏÇÏ ÉÎÄÅËÓÁ ÉÍÅÅÔ ËÕÓÏÞÎÏ-�ÏÓÔÏÑÎÎÙÅ ÔÒÁÅËÔÏ-ÒÉÉ, ÎÅ�ÒÅÒÙ×ÎÙÅ Ó�ÒÁ×Á, ÉÍÅÀÝÉÅ �ÒÅÄÅÌÙ ÓÌÅ×Á, ÓÏ ÓËÁÞËÁÍÉ ÔÏÌØ-ËÏ × ÍÏÍÅÎÔÙ ÓËÁÞËÏ× ×ÅÄÕÝÅÇÏ �ÕÁÓÓÏÎÏ×ÓËÏÇÏ �ÒÏ�ÅÓÓÁ, �ÒÉÞÅÍ ÎÅÏÂÑÚÁÔÅÌØÎÏ ×Ï ×ÓÅ.ðÒÏ�ÅÓÓÙ ÓÌÕÞÁÊÎÏÇÏ ÉÎÄÅËÓÁ ÒÁÓÓÍÏÔÒÅÎÙ × ËÌÁÓÓÉÞÅÓËÏÊ ÍÏÎÏ-ÇÒÁÆÉÉ õ. æÅÌÌÅÒ [2, ÇÌ. X℄ × ÓÌÕÞÁÅ, ËÏÇÄÁ ÆÏÒÍÉÒÕÀÝÁÑ �ÏÓÌÅÄÏ-×ÁÔÅÌØÎÏÓÔØ { �Å�Ø íÁÒËÏ×Á. ÷ ÜÔÏÍ ÓÌÕÞÁÅ ÏÎÉ ÎÁÚÙ×ÁÀÔÓÑ �ÓÅ×-ÄÏ�ÕÁÓÓÏÎÏ×ÓËÉÍÉ �ÒÏ�ÅÓÓÁÍÉ. ïÔÍÅÔÉÍ, ÞÔÏ �ÒÉ ÕÓÌÏ×ÉÉ ÍÁÒËÏ×Ï-ÓÔÉ ÆÏÒÍÉÒÕÀÝÅÊ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÉ, �ÓÅ×ÄÏ�ÕÁÓÓÏÎÏ×ÓËÉÊ �ÒÏ�ÅÓÓÑ×ÌÑÅÔÓÑ ÍÁÒËÏ×ÓËÉÍ Ó ÎÅ�ÒÅÒÙ×ÎÙÍ ×ÒÅÍÅÎÅÍ. �ÁËÉÍ ÏÂÒÁÚÏÍ, �ÕÁÓ-ÓÏÎÏ×ÓËÁÑ ÓÕÂÏÒÄÉÎÁ�ÉÑ ÄÌÑ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÅÊ �ÏÚ×ÏÌÑÅÔ ×ËÌÁÄÙ-×ÁÔØ �ÏÓÌÅÄÎÉÅ × ÎÅ�ÒÅÒÙ×ÎÏÅ ×ÒÅÍÑ, ÓÏÈÒÁÎÑÑ ÍÁÒËÏ×ÓËÏÅ Ó×ÏÊÓÔ×Ï.íÙ ÚÄÅÓØ ÒÁÓÓÍÏÔÒÉÍ ÓÕÍÍÙ ÎÅÚÁ×ÉÓÉÍÙÈ ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎ-ÎÙÈ �ÓÅ×ÄÏ�ÕÁÓÓÏÎÏ×ÓËÉÈ �ÒÏ�ÅÓÓÏ×, ËÏÇÄÁ ËÁÖÄÁÑ ÆÏÒÍÉÒÕÀÝÁÑ �Ï-ÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ ÓÏÓÔÏÉÔ ÉÚ ÎÅÚÁ×ÉÓÉÍÙÈ, ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÎÙÈëÌÀÞÅ×ÙÅ ÓÌÏ×Á: �ÕÁÓÓÏÎÏ×ÓËÉÅ ÓÕÂÏÒÄÉÎÁÔÏÒÙ ÄÌÑ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÅÊ, ÓÕÍ-ÍÙ �ÓÅ×ÄÏ�ÕÁÓÓÏÎÏ×ÓËÉÈ �ÒÏ�ÅÓÓÏ×, ÏÔÎÏÓÉÔÅÌØÎÁÑ ËÏÍ�ÁËÔÎÏÓÔØ ÓÅÍÅÊÓÔ×Á ÒÁÓ-�ÒÅÄÅÌÅÎÉÊ × �ÒÏÓÔÒÁÎÓÔ×Å óËÏÒÏÈÏÄÁ, ÓÈÏÄÉÍÏÓÔØ Ë �ÒÏ�ÅÓÓÕ ïÒÎÛÔÅÊÎÁ{õÌÅÎÂÅËÁ × ÆÕÎË�ÉÏÎÁÌØÎÏÍ �ÒÏÓÔÒÁÎÓÔ×Å óËÏÒÏÈÏÄÁ.122



ï�îïóé�åìøîáñ ëïíðáë�îïó�ø óõíí 123ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ. ÷ ÔÁËÏÍ ÓÌÕÞÁÅ ÓÕÍÍÁ ÕÖÅ Ä×ÕÈ ÎÅÚÁ×ÉÓÉÍÙÈ�ÓÅ×ÄÏ�ÕÁÓÓÏÎÏ×ÓËÉÈ �ÒÏ�ÅÓÓÏ× �ÅÒÅÓÔÁÅÔ ÂÙÔØ ÍÁÒËÏ×ÓËÉÍ �ÒÏ�ÅÓ-ÓÏÍ, ÏÄÎÁËÏ �ÒÅÄÅÌ ÂÅÓËÏÎÅÞÎÏÇÏ ÞÉÓÌÁ ÓÌÁÇÁÅÍÙÈ �ÓÅ×ÄÏ�ÕÁÓÓÏÎÏ×-ÓËÉÈ �ÒÏ�ÅÓÓÏ× (�ÒÉ ÎÁÄÌÅÖÁÝÅÊ ÎÏÒÍÉÒÏ×ËÅ) Ï�ÑÔØ ÏÂÒÅÔÁÅÔ Ó×ÏÊ-ÓÔ×Ï ÍÁÒËÏ×ÏÓÔÉ, ÉÂÏ �ÒÅÄÅÌ { �ÒÏ�ÅÓÓ ïÒÎÛÔÅÊÎÁ{õÌÅÎÂÅËÁ { ÓÔÁ�É-ÏÎÁÒÎÙÊ ÇÁÕÓÓÏ×ÓËÉÊ ÍÁÒËÏ×ÓËÉÊ �ÒÏ�ÅÓÓ. óÈÏÄÉÍÏÓÔØ ËÏÎÅÞÎÏÍÅÒ-ÎÙÈ ÒÁÓ�ÒÅÄÅÌÅÎÉÊ ÚÄÅÓØ Ñ×ÌÑÅÔÓÑ �ÒÑÍÙÍ ÓÌÅÄÓÔ×ÉÅÍ �ÅÎÔÒÁÌØÎÏÊ�ÒÅÄÅÌØÎÏÊ ÔÅÏÒÅÍÙ ÄÌÑ ×ÅËÔÏÒÏ×. ï�ÒÅÄÅÌÅÎÎÕÀ ÓÌÏÖÎÏÓÔØ �ÒÅÄÓÔÁ-×ÌÑÅÔ ÏÔÎÏÓÉÔÅÌØÎÁÑ ËÏÍ�ÁËÔÎÏÓÔØ (�ÌÏÔÎÏÓÔØ) ÓÅÍÅÊÓÔ×Á ÄÏ�ÒÅÄÅÌØ-ÎÙÈ ÒÁÓ�ÒÅÄÅÌÅÎÉÊ, ÄÏËÁÚÁÔÅÌØÓÔ×Ï ËÏÔÏÒÏÊ É ÓÏÓÔÁ×ÌÑÅÔ ÏÓÎÏ×ÎÏÅÓÏÄÅÒÖÁÎÉÅ ÄÁÎÎÏÊ ÒÁÂÏÔÙ.úÁÆÉËÓÉÒÕÅÍ ÄÏÓÔÁÔÏÞÎÏ ÂÏÌØÛÏÅ N ∈ N. òÁÓÓÍÏÔÒÉÍ ÓÕÍÍÕ ÎÅ-ÚÁ×ÉÓÉÍÙÈ ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÎÙÈ �ÒÏ�ÅÓÓÏ× ÓÌÕÞÁÊÎÏÇÏ ÉÎÄÅË-ÓÁ ( i) (ÎÅÚÁ×ÉÓÉÍÙÈ ËÏ�ÉÊ �ÒÏ�ÅÓÓÁ  (s)), ÔÅ�ÅÒØ ÕÖÅ ÚÁÄÁÎÎÙÈ ÎÁËÏÎÅÞÎÏÍ �ÒÏÍÅÖÕÔËÅ [0;�℄,	N(s) = N
∑i=1  i(s); s ∈ [0;�℄: (1)æÏÒÍÉÒÕÀÝÉÅ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÉ �ÒÏ�ÅÓÓÏ×  i ÏÂÏÚÎÁÞÉÍ, ÓÏÏÔ×ÅÔ-ÓÔ×ÅÎÎÏ, (�)(i) = �0(i); �1(i); : : : , i = 1; : : : ; N . ÷ÓÅ ÓÌÕÞÁÊÎÙÅ ×ÅÌÉÞÉÎÙ(�n(i)) �ÒÅÄ�ÏÌÁÇÁÀÔÓÑ ÓÏ×ÏËÕ�ÎÏ ÎÅÚÁ×ÉÓÉÍÙÍÉ �Ï ×ÓÅÍ ÓÏÞÅÔÁÎÉÑÍÚÎÁÞÅÎÉÊ ÉÎÄÅËÓÏ× n > 0, i = 1; : : : ; N ; ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÎÙÍÉ, ÓÎÕÌÅ×ÙÍ ÓÒÅÄÎÉÍ É ÄÉÓ�ÅÒÓÉÅÊ 1=N . ÷ÓÅ ×ÅÄÕÝÉÅ �ÕÁÓÓÏÎÏ×ÓËÉÅ �ÒÏ-�ÅÓÓÙ ÎÅÚÁ×ÉÓÉÍÙ × ÓÏ×ÏËÕ�ÎÏÓÔÉ É ÎÅ ÚÁ×ÉÓÑÔ ÏÔ ÆÏÒÍÉÒÕÀÝÉÈ �Ï-ÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÅÊ.�ÅÏÒÅÍÁ 1. òÁÓÓÍÏÔÒÉÍ ÌÏÍÁÎÙÅ, �ÏÓÔÒÏÅÎÎÙÅ �Ï ÚÎÁÞÅÎÉÑÍ �ÒÏ-�ÅÓÓÁ 	N(s), ËÁË ÜÌÅÍÅÎÔÙ �ÒÏÓÔÒÁÎÓÔ×Á óËÏÒÏÈÏÄÁ D[0;�℄, � <∞.äÁÎÎÏÅ ÓÅÍÅÊÓÔ×Ï ÓÌÕÞÁÊÎÙÈ ÌÏÍÁÎÙÈ ÏÔÎÏÓÉÔÅÌØÎÏ ËÏÍ�ÁËÔÎÏ ×D[0;�℄.äÏËÁÚÁÔÅÌØÓÔ×Ï. úÁÆÉËÓÉÒÕÅÍ ÔÏÞËÉ 0 6 v < u < s 6 � ÎÁ ÏÓÉ×ÒÅÍÅÎÉ. äÌÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÏÔÎÏÓÉÔÅÌØÎÏÊ ËÏÍ�ÁËÔÎÏÓÔÉ ÓÅÍÅÊÓÔ×ÁÒÁÓ�ÒÅÄÅÌÅÎÉÊ, �ÏÒÏÖÄÅÎÎÙÈ ÄÁÎÎÙÍÉ ÌÏÍÁÎÙÍÉ, ×ÏÓ�ÏÌØÚÕÅÍÓÑ ÓÌÅ-ÄÕÀÝÉÍ ËÒÉÔÅÒÉÅÍ ÉÚ ËÎÉÇÉ ð. âÉÌÌÉÎÇÓÌÉ [1, . 179℄P{

|	N (u)−	N (v)| > "; |	N (s)−	N(u)| > "}
6

1"2 |F (s)− F (v)|2� (2)



124 ï. ÷. òõóáëï÷ÄÌÑ ÎÅËÏÔÏÒÏÊ ÎÅ�ÒÅÒÙ×ÎÏÊ ÆÕÎË�ÉÉ F , ÎÅÕÂÙ×ÁÀÝÅÊ ÎÁ [0;�℄, �ÒÉ�ÁÒÁÍÅÔÒÁÈ  > 0, � > 1=2, ÄÌÑ ÌÀÂÏÇÏ �ÏÌÏÖÉÔÅÌØÎÏÇÏ " < 1.ïÓÎÏ×ÎÁÑ ÉÄÅÑ ÚÁËÌÀÞÁÅÔÓÑ × ÒÁÚÂÉÅÎÉÉ ÍÎÏÖÅÓÔ×Á ÓÌÁÇÁÅÍÙÈ, ÆÏÒ-ÍÉÒÕÀÝÉÈ ÓÌÕÞÁÊÎÕÀ ÆÕÎË�ÉÀ 	, ÎÁ Ó�Å�ÉÁÌØÎÙÅ �ÏÄÍÎÏÖÅÓÔ×Á, ÎÁËÏÔÏÒÙÈ ×ÏÚÎÉËÁÅÔ ÔÁ ÉÌÉ ÉÎÁÑ ÎÅÚÁ×ÉÓÉÍÏÓÔØ, ËÏÔÏÒÁÑ × �ÏÓÌÅÄÓÔ×ÉÉÉ ÏÂÙÇÒÙ×ÁÅÔÓÑ.íÎÏÖÅÓÔ×Ï ÉÎÄÅËÓÏ× ÓÕÍÍÉÒÏ×ÁÎÉÑ {1; : : : ; N} × (1) ÒÁÚÏÂØÅÍ ÎÁ 4ÓÌÕÞÁÊÎÙÈ �ÏÄÍÎÏÖÅÓÔ×Á �Ï �ÒÉÎ�É�Õ: ÂÙÌÉ ÉÌÉ ÎÅÔ ÓËÁÞËÉ Õ ×Å-ÄÕÝÉÈ �ÕÁÓÓÏÎÏ×ÓËÉÈ �ÒÏ�ÅÓÓÁÈ ÎÁ ÉÎÔÅÒ×ÁÌÁÈ ×ÒÅÍÅÎÉ [v; u) É [u; s℄.ëÁË ×ÉÄÎÏ × ÄÁÌØÎÅÊÛÅÍ, ÏÓÎÏ×ÎÕÀ ÒÏÌØ ÚÄÅÓØ ÉÇÒÁÅÔ ÓÌÅÄÕÀÝÅÅ ÓÌÕ-ÞÁÊÎÏÅ ÍÎÏÖÅÓÔ×Ï
A = {i = i(!) : �i(u−)(!) > �i(v)(!); �i(s)(!) > �i(u)(!)} : (3)äÒÕÇÉÍÉ ÓÌÏ×ÁÍÉ, ÍÎÏÖÅÓÔ×Ï A { ÜÔÏ ÍÎÏÖÅÓÔ×Ï ÉÎÄÅËÓÏ× ÄÌÑ ÔÅÈ�ÒÏ�ÅÓÓÏ×  i, Õ ËÏÔÏÒÙÈ ÂÙÌÉ ÚÁÍÅÝÅÎÉÑ ÞÌÅÎÏ× ÆÏÒÍÉÒÕÀÝÉÈ �Ï-ÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÅÊ É ÎÁ ÉÎÔÅÒ×ÁÌÅ [v; u), É ÎÁ ÉÎÔÅÒ×ÁÌÅ [u; s℄. íÎÏÖÅ-ÓÔ×Ï A ÉÚÍÅÒÉÍÏ ÏÔÎÏÓÉÔÅÌØÎÏ �ÒÑÍÏÇÏ �ÒÏÉÚ×ÅÄÅÎÉÑ �-ÁÌÇÅÂÒ, �ÏÒÏ-ÖÄÅÎÎÙÈ ÔÒÁÅËÔÏÒÉÑÍÉ N ÎÅÚÁ×ÉÓÉÍÙÈ �ÕÁÓÓÏÎÏ×ÓËÉÈ �ÒÏ�ÅÓÓÏ× ÄÏÍÏÍÅÎÔÁ s ×ËÌÀÞÉÔÅÌØÎÏ, N

⊗i=1�{�i(6 s)}.áÎÁÌÏÇÉÞÎÏ Ï�ÒÅÄÅÌÉÍ ÍÎÏÖÅÓÔ×Á:
B { ÜÔÏ ÍÎÏÖÅÓÔ×Ï ÉÎÄÅËÓÏ× ÔÅÈ �ÒÏ�ÅÓÓÏ×  i, Õ ËÏÔÏÒÙÈ ÂÙÌÉ ÚÁÍÅ-ÝÅÎÉÑ ÞÌÅÎÏ× ÆÏÒÍÉÒÕÀÝÉÈ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÅÊ ÎÁ ÉÎÔÅÒ×ÁÌÅ [v; u),Á ÎÁ ÉÎÔÅÒ×ÁÌÅ [u; s℄ { ÎÅ ÂÙÌÏ;
C { ÜÔÏ ÍÎÏÖÅÓÔ×Ï ÉÎÄÅËÓÏ× ÔÅÈ �ÒÏ�ÅÓÓÏ×  i, Õ ËÏÔÏÒÙÈ ÎÅ ÂÙÌÏ ÚÁÍÅ-ÝÅÎÉÊ ÞÌÅÎÏ× ÆÏÒÍÉÒÕÀÝÉÈ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÅÊ ÎÁ ÉÎÔÅÒ×ÁÌÅ [v; u),Á ÎÁ ÉÎÔÅÒ×ÁÌÅ [u; s℄ { ÂÙÌÉ;
D { ÜÔÏ ÍÎÏÖÅÓÔ×Ï ÉÎÄÅËÓÏ× ÔÅÈ �ÒÏ�ÅÓÓÏ×  i, Õ ËÏÔÏÒÙÈ ÎÅ ÂÙÌÏ ÚÁ-ÍÅÝÅÎÉÊ ÞÌÅÎÏ× ÆÏÒÍÉÒÕÀÝÉÈ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÅÊ ÎÉ ÎÁ ÉÎÔÅÒ×ÁÌÅ[v; u), ÎÉ ÎÁ ÉÎÔÅÒ×ÁÌÅ [u; s℄. æÏÒÍÁÌØÎÏ,

B = {i : �i(u−) > �i(v); �i(s) = �i(u)} ;
C = {i : �i(u−) = �i(v); �i(s) > �i(u)} ;
D = {i : �i(u−) = �i(v); �i(s) = �i(u)} :



ï�îïóé�åìøîáñ ëïíðáë�îïó�ø óõíí 125úÁÍÅÔÉÍ, ÞÔÏ ÎÅÓÍÏÔÒÑ ÎÁ ÔÏ, ÞÔÏ ÍÎÏÖÅÓÔ×Á A;B; C;D ÓÌÕÞÁÊÎÙ, ×ÓÉÌÕ ÚÁËÏÎÁ ÂÏÌØÛÉÈ ÞÉÓÅÌ ÄÌÑ �ÕÁÓÓÏÎÏ×ÓËÉÈ ÉÎÄÉËÁÔÏÒÏ× ÉÈ ÍÏÝ-ÎÏÓÔÉ ÁÓÉÍ�ÔÏÔÉÞÅÓËÉ ×ÙÒÏÖÄÅÎÙ, ÔÏ ÅÓÔØ ×ÅÒÎÁ ÓÌÅÄÕÀÝÁÑ ÜË×É×Á-ÌÅÎÔÎÏÓÔØ �ÒÉ N → ∞#AN ∼
(1− e−�(u−v)) (1− e−�(s−u)) △= eA;#BN ∼
(1− e−�(u−v)) e−�(s−u) △= eB;#CN ∼ e−�(u−v) (1− e−�(s−u)) △= eC;#DN ∼ e−�(u−v) e−�(s−u) △= eD:ïÞÅ×ÉÄÎÏ, #A + #B + #C + #D = N (ÚÎÁË # ÏÚÎÁÞÁÅÔ ÍÏÝÎÏÓÔØÍÎÏÖÅÓÔ×Á).éÚ ÄÁÎÎÙÈ ÜË×É×ÁÌÅÎÔÎÏÓÔÅÊ ÏÞÅ×ÉÄÎÏ ÓÌÅÄÕÀÔ ÒÁ×ÅÎÓÔ×Á ÄÌÑ ÍÁ-ÔÅÍÁÔÉÞÅÓËÉÈ ÏÖÉÄÁÎÉÊ ÉÎÄÉËÁÔÏÒÏ× ÔÏÇÏ, ÞÔÏ ÉÎÄÅËÓ ðóé �ÒÉÎÁÄ-ÌÅÖÉÔ ÔÏÍÕ ÉÌÉ ÉÎÏÍÕ ÓÌÕÞÁÊÎÏÍÕ ÍÎÏÖÅÓÔ×Õ A, B, C, ÉÌÉ D:E 1IA(i) = E 1I(i ∈ A) = eA; E 1IB(i) = E 1I(i ∈ B) = eB;E 1IC(i) = E 1I(i ∈ C) = eC; E 1ID(i) = E 1I(i ∈ D) = eD;ÄÌÑ ×ÓÅÈ i = 1; : : : ; N ÄÌÑ ËÁÖÄÏÇÏ ÉÚ ÞÅÔÙÒÅÈ ÔÉ�Ï× ÉÎÄÉËÁÔÏÒÏ×.�ÁËÖÅ ÎÁÍ �ÏÔÒÅÂÕÀÔÓÑ ×ÔÏÒÙÅ ÍÏÍÅÎÔÙ ÄÌÑ ÍÏÝÎÏÓÔÅÊ ÓÌÕÞÁÊ-ÎÙÈ ÍÎÏÖÅÓÔ× A, B, C, É D, ËÏÔÏÒÙÅ ÎÅÔÒÕÄÎÏ ×ÙÞÉÓÌÉÔØ, �ÒÉÍÅÎÉ×ÄÁÎÎÙÅ ÍÁÔÅÍÁÔÉÞÅÓËÉÅ ÏÖÉÄÁÎÉÑ ÄÌÑ ÎÅÚÁ×ÉÓÉÍÙÈ ÏÄÉÎÁËÏ×Ï ÒÁÓ-�ÒÅÄÅÌÅÎÎÙÈ ÉÎÄÉËÁÔÏÒÏ× ×ÉÄÁ 1IA(i), i = 1; : : : ; N , É ÄÌÑ ÏÓÔÁÌØÎÙÈÍÎÏÖÅÓÔ× B, C, D, ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ.òÁÓÓÍÏÔÒÉÍ �ÒÉÒÁÝÅÎÉÑ (	N (u) − 	N (v)) É (	N (s) − 	N(u)) ÉÚËÒÉÔÅÒÉÑ ÏÔÎÏÓÉÔÅÌØÎÏÊ ËÏÍ�ÁËÔÎÏÓÔÉ (2). ïÇÏ×ÏÒÉÍÓÑ, ÞÔÏ ÓÌÕÞÁÊ,ËÏÇÄÁ Õ ×ÅÄÕÝÉÈ �ÕÁÓÓÏÎÏ×ÓËÉÈ �ÒÏ�ÅÓÓÏ× ÅÓÔØ ÓËÁÞÏË ÎÁ ÕÒÏ×ÎÅ u ÍÙÉÓËÌÀÞÁÅÍ ÉÚ ÒÁÓÓÍÏÔÒÅÎÉÑ �Ï �ÒÉÞÉÎÅ ÎÕÌÅ×ÏÊ ×ÅÒÏÑÔÎÏÓÔÉ. úÁÍÅ-ÔÉÍ, ÞÔÏ ÄÁÎÎÙÅ �ÒÉÒÁÝÅÎÉÑ ÚÁ×ÉÓÉÍÙ �Ï �ÒÉÞÉÎÅ ÏÄÉÎÁËÏ×ÙÈ ÓÌÁ-ÇÁÅÍÙÈ ÉÚ ÆÏÒÍÉÒÕÀÝÉÈ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÅÊ ÎÁ ÕÒÏ×ÎÅ u. ïÔÍÅÔÉÍ,ÞÔÏ ÎÁ ÍÎÏÖÅÓÔ×ÁÈ B É C ÏÄÎÏ ÉÚ �ÒÉÒÁÝÅÎÉÊ ÎÕÌÅ×ÏÅ, Á ÎÁ ÍÎÏÖÅ-ÓÔ×Å D { ÏÂÁ. �ÁËÖÅ ÏÔÍÅÔÉÍ, ÞÔÏ ÏÂÁ ÉÚ ÒÁÓÓÍÁÔÒÉ×ÁÅÍÙÈ �ÒÉÒÁ-ÝÅÎÉÊ ÎÅÚÁ×ÉÓÉÍÙ ÎÁ ÌÀÂÙÈ �Ï�ÁÒÎÏ ÎÅ�ÅÒÅÓÅËÁÀÝÉÈÓÑ ÍÎÏÖÅÓÔ×ÁÈÓÕÍÍÉÒÏ×ÁÎÉÑ �ÒÏ�ÅÓÓÏ×  .÷×ÅÄÅÍ ÏÂÏÚÎÁÞÅÎÉÑXF

△= ∑i∈F

( i(u)−  i(v)); F = A;B; C;D:



126 ï. ÷. òõóáëï÷÷ ÓÉÌÕ �ÏÓÔÒÏÅÎÉÑ ÍÎÏÖÅÓÔ× A;B; C;D �ÒÉÒÁÝÅÎÉÑXC ÉXD �ÒÉÎÉÍÁ-ÀÔ ÎÕÌÅ×ÙÅ ÚÎÁÞÅÎÉÑ, �ÏÜÔÏÍÕ 	N(u)−	N(v) = XA+XB. áÎÁÌÏÇÉÞÎÏ××ÅÄÅÍ ÏÂÏÚÎÁÞÅÎÉÑ ÄÌÑ ÉÎÔÅÒ×ÁÌÁ [u; s ℄ZF
△= ∑i∈F

( i(s)−  i(u)); F = A;B; C;D:ðÒÉÒÁÝÅÎÉÑ ZB É ZD �ÒÉÎÉÍÁÀÔ ÎÕÌÅ×ÙÅ ÚÎÁÞÅÎÉÑ, �ÏÜÔÏÍÕ ×ÅÒÎÏÒÁ×ÅÎÓÔ×Ï 	N (s)−	N(u) = ZA+ZC. �ÅÍ ÓÁÍÙÍ, ×ÅÒÏÑÔÎÏÓÔØ ÉÚ ÌÅ×ÏÊÞÁÓÔÉ (2) ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÓÌÅÄÕÀÝÅÊ �Å�ÏÞËÅ Ï�ÅÎÏËP{

|	N(u)−	N (v)| > "; |	N(s)−	N (u)| > "}= P{

|XA +XB| > "; |ZA + ZC| > "}
6 P{

|XA|+ |XB| > "; |ZA|+ |ZC | > "}
6 P{

{|XA| > "=2} ∪ {|XB| > "=2}; {|ZA| > "=2} ∪ {|ZC | > "=2}}
6 P{|XA| > "=2}+P{|ZA| > "=2}+P{|XB| > "=2; |ZC| > "=2}: (4)úÄÅÓØ �ÏÓÌÅÄÎÅÅ ÓÌÁÇÁÅÍÏÅ ÓÏÄÅÒÖÉÔ Ä×Á ÚÁ×ÉÓÉÍÙÈ ÓÏÂÙÔÉÑ. ïÄÎÁËÏÜÔÉ ÚÁ×ÉÓÉÍÙÅ ÓÏÂÙÔÉÑ ÏÂÌÁÄÁÀÔ Ó×ÏÊÓÔ×ÏÍ ÕÓÌÏ×ÎÏÊ ÎÅÚÁ×ÉÓÉÍÏÓÔÉ,�ÒÉ ÕÓÌÏ×ÉÉ �-ÁÌÇÅÂÒÙ, �ÏÒÏÖÄÅÎÎÏÊ ÓÌÕÞÁÊÎÙÍÉ ÍÎÏÖÅÓÔ×ÁÍÉ ÉÎ-ÄÅËÓÏ× B É C. âÏÌÅÅ ÔÏÇÏ, ÄÁÎÎÙÅ ÓÌÁÇÁÅÍÙÅ ÓÏÄÅÒÖÁÔ �ÁÒÙ ÕÓÌÏ×ÎÏÎÅÚÁ×ÉÓÉÍÙÈ ÓÏÂÙÔÉÊ, ÅÓÌÉ ÆÉËÓÉÒÏ×ÁÔØ ÔÏÌØËÏ ÍÏÝÎÏÓÔÉ #B, #C.ðÒÅÄ×ÁÒÉÔÅÌØÎÏ ÕÓÌÏ×ÉÍÓÑ, ÞÔÏ ÓÕÍÍÁ �Ï �ÕÓÔÏÍÕ ÍÎÏÖÅÓÔ×Õ ÉÎ-ÄÅËÓÏ× ÓÕÍÍÉÒÏ×ÁÎÉÑ ÒÁ×ÎÁ ÎÕÌÀ, Á �ÒÏÉÚ×ÅÄÅÎÉÅ { ÅÄÉÎÉ�Å. ï�ÅÎÉÍÓÎÁÞÁÌÁ �ÏÓÌÅÄÎÀÀ ×ÅÒÏÑÔÎÏÓÔØ × ËÏÎ�Å (4), ÉÓ�ÏÌØÚÕÑ ÆÏÒÍÕÌÕ �ÏÌ-ÎÏÊ ×ÅÒÏÑÔÎÏÓÔÉ (�ÏÌÁÇÁÑ, ÞÔÏ k, m { �ÅÌÙÅ ÎÅÏÔÒÉ�ÁÔÅÌØÎÙÅ), É ÄÁ-ÌÅÅ, ÎÅÒÁ×ÅÎÓÔ×Ï þÅÂÙÛÅ×Á:P{

|XB| > "=2; |ZC | > "=2}= ∑(k;m): k+m6N P{

|XB| > "=2; |ZC| > "=2; {#B=k; #C=m}
}= ∑(k;m): k+m6NP{∣

∣

∣

k
∑i=1 (�1(i)−�0(i))∣∣∣>"=2;

∣

∣

∣

k+m
∑j=k+1(�1(j)−�0(j))∣∣∣>"=2; {#B=k; #C=m}

}



ï�îïóé�åìøîáñ ëïíðáë�îïó�ø óõíí 127= ∑(k;m): k+m6N P{∣

∣

∣

k
∑i=1 (�1(i)− �0(i))∣∣∣ > "=2}

×P{∣

∣

∣

k+m
∑j=k+1(�1(j)−�0(j))∣∣∣>"=2;}P{#B=k; #C=m}

6
∑(k;m): k+m6N 4 kD(�1(1)− �0(1))"2 4mD(�1(1)− �0(1))"2

×P{#B = k; #C = m}= 64N2 "4 ∑(k;m): k+m6NkmP{#B = k; #C=m}= 64N2 "4 E{#B#C}: (5)�ÁËÉÍ ÏÂÒÁÚÏÍ, ÔÒÅÂÕÅÔÓÑ Ï�ÅÎÉÔØ ÍÁÔÅÍÁÔÉÞÅÓËÏÅ ÏÖÉÄÁÎÉÅ �ÒÏ-ÉÚ×ÅÄÅÎÉÑ ÍÏÝÎÏÓÔÅÊ ÓÌÕÞÁÊÎÙÈ ÍÎÏÖÅÓÔ× B É C. üÔÏ ÎÅÔÒÕÄÎÏ ÓÄÅ-ÌÁÔØ, ×ÙÞÉÓÌÉ× E (#B)2, E (#C)2 É E (#{B ∪ C})2.÷ÙÞÉÓÌÉÍ E (#B)2, ×ÏÓ�ÏÌØÚÏ×Á×ÛÉÓØ ÔÅÍ, ÞÔÏ ×ÅÄÕÝÉÅ �ÕÁÓÓÏÎÏ×-ÓËÉÅ �ÒÏ�ÅÓÓÙ ÎÅÚÁ×ÉÓÉÍÙ, ÓÏÂÙÔÉÅ B Ï�ÒÅÄÅÌÑÅÔÓÑ ÒÅÁÌÉÚÁ�ÉÅÊ ËÁ-ÖÄÏÇÏ ÉÚ N �ÕÁÓÓÏÎÏ×ÓËÉÈ �ÒÏ�ÅÓÓÏ×, Á ÔÁËÖÅ ÏÂÏÚÎÁÞÅÎÉÅÍ eB,E (#B)2 = E(

N
∑i=1 1IB(i) )2 = N

∑i=1 E 1IB(i) + N
∑i6=k E {1IB(i) 1IB(k)}= N

∑i=1 E 1IB(i) + N
∑i6=k E {1IB(i)}E {1IB(k)} = N eB +N (N − 1) e2B:áÎÁÌÏÇÉÞÎÏ ×ÙÞÉÓÌÑÅÔÓÑE (#C)2 = N eC +N (N − 1) e2C :úÁÍÅÔÉÍ, ÞÔÏ ÍÎÏÖÅÓÔ×Ï {B∪C} { ÜÔÏ ÍÎÏÖÅÓÔ×Ï ÔÅÈ ×ÅÄÕÝÉÈ �ÕÁÓ-ÓÏÎÏ×ÓËÉÈ �ÒÏ�ÅÓÓÏ×, ÞÔÏ ÉÍÅÀÔ ÓËÁÞËÉ ÒÏ×ÎÏ ÎÁ ÏÄÎÏÍ ÉÚ Ä×ÕÈ ÉÎ-ÔÅÒ×ÁÌÏ× [v; u) É [u; s℄, �ÒÉÞÅÍ ÍÎÏÖÅÓÔ×Á B É C ÎÅ �ÅÒÅÓÅËÁÀÔÓÑ. áÎÁ-ÌÏÇÉÞÎÏ ×ÙÞÉÓÌÉÍE (#{B ∪ C})2 = E (#B +#C)2 = N eB∪C +N (N − 1) e2B∪C;ÇÄÅ eB∪C = (1− e−�(u−v)) e−�(s−u) + e−�(u−v) (1− e−�(s−u)):



128 ï. ÷. òõóáëï÷�Å�ÅÒØ �ÒÏÓÔÏ ×ÙÞÉÓÌÑÅÔÓÑ ÎÅÏÂÈÏÄÉÍÏÅ ÍÁÔÅÍÁÔÉÞÅÓËÏÅ ÏÖÉÄÁÎÉÅ�ÒÏÉÚ×ÅÄÅÎÉÑ ÍÏÝÎÏÓÔÅÊ ÓÌÕÞÁÊÎÙÈ ÍÎÏÖÅÓÔ× B É C2E {#B#C} = E (#B +#C)2 −E (#B)2 −E (#C)2= N C(v;u; s) +N (N − 1) 2 (1− e−�(u−v)) e−�(s−v) (1− e−�(s−u));ÇÄÅ ËÏÎÓÔÁÎÔÁ C(v;u; s) ÚÁ×ÉÓÉÔ ÔÏÌØËÏ ÏÔ ×ÒÅÍÅÎÎÙÈ ÏÔÓÅÞÅË (v;u; s).ðÏÄÓÔÁ×ÌÑÑ �ÏÌÕÞÅÎÎÕÀ Ï�ÅÎËÕ ÄÌÑ ÍÁÔÅÍÁÔÉÞÅÓËÏÇÏ ÏÖÉÄÁÎÉÑÍÏÝÎÏÓÔÅÊ ÓÌÕÞÁÊÎÙÈ ÍÎÏÖÅÓÔ× B É C × (5) �ÏÌÕÞÉÍ Ï�ÅÎËÕ �ÏÓÌÅÄÎÅÊ×ÅÒÏÑÔÎÏÓÔÉ ÉÚ �ÒÁ×ÏÊ ÞÁÓÔÉ (4)P{

|XB| > "=2; |ZC | > "=2}
6

64"4 (1− e−�(s−u)) e−�(s−v) (1− e−�(u−v))+ C"4N ; (6)ÇÄÅ ËÏÎÓÔÁÎÔÁ C ÎÅ ÚÁ×ÉÓÉÔ ÏÔ " É N . ï�ÅÎÉÍ Ó×ÅÒÈÕ exp{−� (s −v)} ÅÄÉÎÉ�ÅÊ, É ×ÙÂÅÒÅÍ ÄÏÓÔÁÔÏÞÎÏ ÂÏÌØÛÏÅ N (ÞÔÏÂÙ ÉÚÂÁ×ÉÔØÓÑÏÔ ÓÌÁÇÁÅÍÏÇÏ C=("4N)) × �ÒÁ×ÏÊ ÞÁÓÔÉ (6), ÎÁ�ÒÉÍÅÒ, �ÏÓÒÅÄÓÔ×ÏÍÏ�ÅÎËÉ Ó×ÅÒÈÕ exp{−� (s− v)} ÅÄÉÎÉ�ÅÊ). ðÏÌÕÞÉÍ Ï�ÅÎËÕP{

|XB| > "=2; |ZC | > "=2} 6
64"4 (1− e−�(s−u))(1− e−�(u−v)): (7)ïÓÔÁÅÔÓÑ Ï�ÅÎÉÔØ ÓÌÁÇÁÅÍÙÅ P{

|XA| > "=2} É P{

|ZA| > "=2} ×ËÏÎ�Å ÎÅÒÁ×ÅÎÓÔ×Á (4). éÈ Ï�ÅÎËÉ, ËÁË ÍÙ Õ×ÉÄÉÍ, ÉÍÅÀÔ ÔÁËÏÊ ÖÅ×ÉÄ, ËÁË Ï�ÅÎËÁ (7).òÁÓÓÍÏÔÒÉÍ ÓÏÂÙÔÉÑ: Ak = {! : #A(!) = k}, �ÒÉ ËÁÖÄÏÍ k =0; 1; : : : ; N . ïÞÅ×ÉÄÎÏ, ÞÔÏ ÜÔÉ ÓÏÂÙÔÉÑ (Ak), k = 0; 1; : : : ; N , �Ï�ÁÒÎÏÎÅÓÏ×ÍÅÓÔÎÙ É ÅÄÉÎÓÔ×ÅÎÎÏ ×ÏÚÍÏÖÎÙ, �ÏÔÏÍÕ ÉÍÅÅÔ ÍÅÓÔÏ ÓÌÅÄÕÀÝÅÅ�ÒÉÍÅÎÅÎÉÅ ÆÏÒÍÕÌÙ �ÏÌÎÏÊ ×ÅÒÏÑÔÎÏÓÔÉ (ÄÌÑ ÕÄÏÂÓÔ×Á ÚÄÅÓØ � = "=2)É ÄÁÌØÎÅÊÛÅÅ ÉÓ�ÏÌØÚÏ×ÁÎÉÅ ÕÓÌÏ×ÎÏÊ ÎÅÚÁ×ÉÓÉÍÏÓÔÉ XAP{

|XA| > �} = ∑k6N P{
∣

∣

∣

k
∑i=1(�i − �i)∣∣∣ > �}P{Ak};ÇÄÅ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÉ (�i) É (�i), i ∈ N, { ÓÕÔØ ÎÅËÏÔÏÒÙÅ ÎÅ-ÚÁ×ÉÓÉÍÙÅ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÉ, ËÁÖÄÁÑ ÉÚ ËÏÔÏÒÙÈ ÓÏÓÔÏÉÔ ÉÚ ÎÅ-ÚÁ×ÉÓÉÍÙÈ ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÎÙÈ ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ, ÉÍÅÀÝÉÈÒÁÓ�ÒÅÄÅÌÅÎÉÅ ÔÁËÏÅ ÖÅ, ËÁË Õ ËÁÖÄÏÇÏ ÞÌÅÎÁ ÆÏÒÍÉÒÕÀÝÉÈ �ÏÓÌÅ-ÄÏ×ÁÔÅÌØÎÏÓÔÅÊ ÉÚ ÆÏÒÍÕÌÉÒÏ×ËÉ ÄÁÎÎÏÊ ÔÅÏÒÅÍÙ, ÎÁ�ÒÉÍÅÒ, ËÁË Õ



ï�îïóé�åìøîáñ ëïíðáë�îïó�ø óõíí 129�0(1). äÁÌÅÅ ×ÏÓ�ÏÌØÚÕÅÍÓÑ ÎÅÒÁ×ÅÎÓÔ×ÏÍ þÅÂÙÛÅ×Á, ÕÞÉÔÙ×ÁÑ, ÞÔÏE (�0(1))2 = 1=N ,
∑k6N P{∣

∣

∣

k
∑i=1(�i−�i)∣∣∣ > �}P{Ak} 6

2�2 ∑k6N kP{Ak} = 2�2 E {#A}: (8)ïÞÅ×ÉÄÎÏ, ÞÔÏ ÔÏÞÎÏ ÔÁËÁÑ ÖÅ Ï�ÅÎËÁ �ÏÌÕÞÁÅÔÓÑ É ÄÌÑ P{|ZA| > �}.ïÓÔÁÅÔÓÑ ÚÁÍÅÔÉÔØ, ÞÔÏ E {#A} = NeA, ÔÁË ËÁË ×ÙÛÅ ÂÙÌÏ ÏÔÍÅÞÅÎÏ,ÞÔÏ E 1IA(i) = eA, i = 1; : : : ; N .÷ ÉÔÏÇÅ �ÏÌÕÞÁÅÍ Ï�ÅÎËÕ  ÞÌÅÎÏÍ × �ÒÁ×ÏÊ ÞÁÓÔÉ ×ÉÄÁ eA,P{

|XA| > "=2}+P{

|ZA| > "=2} 6
4"2 (1−e−�(u−v)) (1−e−�(s−u)): (9)ðÏÓÌÅ ËÏÍÂÉÎÁ�ÉÉ (9) Ó (7) ÉÍÅÅÍ ÄÌÑ 0 < " < 1 ÓÌÅÄÕÀÝÕÀ Ï�ÅÎËÕP{

|	N (u)−	N (v)| > "; |	N (s)−	N(u)| > "}
6

68"4 (1− e−�(u−v)) (1− e−�(s−u)): (10)ðÒÉ×ÅÄÅÍ �ÒÁ×ÕÀ ÞÁÓÔØ Ë ×ÉÄÕ, ËÏÔÏÒÙÊ ÔÒÅÂÕÅÔ (2),
(1− e−�(u−v))(1− e−�(s−u)) 6 � (u− v)� (s− u)

6 �2 ( (u− v) + (s− u)2 )2 = �24 (s− v)2: (11)úÄÅÓØ ÍÙ ÓÎÁÞÁÌÁ ×ÏÓ�ÏÌØÚÏ×ÁÌÉÓØ ÎÅÒÁ×ÅÎÓÔ×ÏÍ 1−e−x 6 x �ÒÉ x > 0,ÚÁÔÅÍ ÎÅÒÁ×ÅÎÓÔ×ÏÍ ÍÅÖÄÕ ÓÒÅÄÎÉÍ ÁÒÉÆÍÅÔÉÞÅÓËÉÍ É ÓÒÅÄÎÉÍ ÇÅÏ-ÍÅÔÒÉÞÅÓËÉÍ.óÏÂÉÒÁÑ ×ÍÅÓÔÅ Ï�ÅÎËÉ (10), (11), �ÏÌÕÞÁÅÍ �ÒÉ 0 < " < 1 ÎÅÒÁ×ÅÎ-ÓÔ×Ï (2), ËÏÔÏÒÏÅ ÉÍÅÅÔ ÎÅÏÂÈÏÄÉÍÙÊ ×ÉÄP{

|	N (u)−	N (v)| > "; |	N (s)−	N(u)| > "} 6
17�2"4 (s− v)2 (12)Ó ÆÕÎË�ÉÅÊ F (s) = √17� s, s ∈ [0;�℄, É �ÁÒÁÍÅÔÒÁÍÉ  = 2, � = 1. üÔÏÏÓÎÏ×ÎÏÊ ÓÌÕÞÁÊ × ËÒÉÔÅÒÉÉ ÉÚ âÉÌÌÉÎÇÓÌÉ (2), ÓÍ. ÄÏËÁÚÁÔÅÌØÓÔ×ÏÜÔÏÇÏ ËÒÉÔÅÒÉÑ ÎÁ . 179.ïÔÍÅÔÉÍ, ÞÔÏ �ÒÉ " > 1 ÎÅÒÁ×ÅÎÓÔ×Ï (12) ÏÓÔÁÎÅÔÓÑ ÔÁËÉÍ ÖÅ ÓÅÄÉÎÓÔ×ÅÎÎÏÊ ÚÁÍÅÎÏÊ "4 ÎÁ "2. �ÁËÖÅ ÚÁÍÅÔÉÍ, ÞÔÏ ÅÓÌÉ �ÏÔÒÅÂÏ×ÁÔØÓÕÝÅÓÔ×Ï×ÁÎÉÅ ÞÅÔ×ÅÒÔÏÇÏ ÍÏÍÅÎÔÁ Õ ÞÌÅÎÏ× ÆÏÒÍÉÒÕÀÝÉÈ �ÏÓÌÅÄÏ-×ÁÔÅÌØÎÏÓÔÅÊ, ÔÏ ÍÙ ÍÏÖÅÍ �ÏÌÕÞÉÔØ ÁÎÁÌÏÇ ÎÅÒÁ×ÅÎÓÔ×Á (12) ÄÌÑ ×ÓÅÈ�ÏÌÏÖÉÔÅÌØÎÙÈ ". �



130 ï. ÷. òõóáëï÷óÌÅÄÓÔ×ÉÅ 1. òÁÓÓÍÏÔÒÉÍ ÌÏÍÁÎÙÅ, �ÏÓÔÒÏÅÎÎÙÅ �Ï ÚÎÁÞÅÎÉÑÍ �ÒÏ-�ÅÓÓÁ 	N (s), s > 0, ËÁË ÜÌÅÍÅÎÔÙ �ÒÏÓÔÒÁÎÓÔ×Á óËÏÒÏÈÏÄÁ D[0;∞).äÁÎÎÏÅ ÓÅÍÅÊÓÔ×Ï ÓÌÕÞÁÊÎÙÈ ÌÏÍÁÎÙÈ ÏÔÎÏÓÉÔÅÌØÎÏ ËÏÍ�ÁËÔÎÏ(�ÌÏÔÎÏ) × D[0;∞).äÏËÁÚÁÔÅÌØÓÔ×Ï ÄÁÎÎÏÇÏ ÓÌÅÄÓÔ×ÉÑ ÎÁ�ÒÑÍÕÀ ÓÌÅÄÕÅÔ ÉÚ �ÏÓÔÒÏÅ-ÎÉÑ �ÒÏÓÔÒÁÎÓÔ×Á D[0;∞), ËÏÔÏÒÏÅ ÓÔÒÏÉÔÓÑ ÎÁ ÏÓÎÏ×Å �ÒÏÓÔÒÁÎÓÔ×D[0;�℄ ÄÌÑ ËÁÖÄÏÇÏ ËÏÎÅÞÎÏÇÏ �ÏÌÏÖÉÔÅÌØÎÏÇÏ �.õÔ×ÅÒÖÄÅÎÉÅ 1. (á×ÔÏËÏ×ÁÒÉÁ�ÉÑ ÄÌÑ ÓÕÍÍ �ÒÏ�ÅÓÓÏ× ÓÌÕ-ÞÁÊÎÏÇÏ ÉÎÄÅËÓÁ) òÁÓÓÍÏÔÒÉÍ × ÓÏÏÔ×ÅÔÓÔ×ÉÉ  Ï�ÒÅÄÅÌÅÎÉÅÍ (?)�ÒÏ�ÅÓÓ ÓÌÕÞÁÊÎÏÇÏ ÉÎÄÅËÓÁ �′�(s), s > 0, ÄÌÑ ÆÏÒÍÉÒÕÀÝÅÊ �ÏÓÌÅÄÏ×Á-ÔÅÌØÎÏÓÔÉ (�′0; �′1; : : :), ÓÏÓÔÏÑÝÅÊ ÉÚ ÎÅÚÁ×ÉÓÉÍÙÈ ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅ-ÄÅÌÅÎÎÙÈ ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ Ó ÎÕÌÅ×ÙÍ ÓÒÅÄÎÉÍ É ÅÄÉÎÉÞÎÏÊ ÄÉÓ�Å-ÒÓÉÅÊ.äÌÑ ÎÁÔÕÒÁÌØÎÏÇÏ N ÒÁÓÓÍÏÔÒÉÍ ÓÕÍÍÕ ÎÅÚÁ×ÉÓÉÍÙÈ ÏÄÉÎÁËÏ×ÏÒÁÓ�ÒÅÄÅÌÅÎÎÙÈ ðóé Ó ÎÅÚÁ×ÉÓÉÍÙÍÉ ×ÅÄÕÝÉÍÉ �ÕÁÓÓÏÎÏ×ÓËÉÍÉ �ÒÏ-�ÅÓÓÁÍÉ, Ó ÎÅÚÁ×ÉÓÉÍÙÍÉ ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÎÙÍÉ ÆÏÒÍÉÒÕÀÝÉÍÉ�ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÑÍÉ, ÓÏÓÔÏÑÝÉÍÉ (× Ó×ÏÀ ÏÞÅÒÅÄØ) ÉÚ ÎÅÚÁ×ÉÓÉ-ÍÙÈ ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÎÙÈ ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ 	N (s) = N
∑i=1 i(s),ËÏÇÄÁ  i(s) = ��i(s)(i) { i-ÁÑ ÎÅÚÁ×ÉÓÉÍÁÑ ËÏ�ÉÑ ÄÌÑ  (s) = ��(s) × ÏÂÏ-ÚÎÁÞÅÎÉÑÈ �ÒÉ ÎÏÒÍÉÒÏ×ËÅ ÎÁ √N : �0 = (1=√N)�′0, �1 = (1=√N)�′1; : : : :äÌÑ ×ÓÑËÏÇÏ ÎÁÔÕÒÁÌØÎÏÇÏ N , ÄÌÑ ×ÓÑËÉÈ ÎÅÏÔÒÉ�ÁÔÅÌØÎÙÈ s; r×ÅÒÎÏ ÓÌÅÄÕÀÝÅÅ ÒÁ×ÅÎÓÔ×Ï ÄÌÑ ËÏ×ÁÒÉÁ�ÉÊov(	N (r);	N (r + s)) = exp{−� s}: (13)ïÔÍÅÔÉÍ, ÞÔÏ �ÒÁ×ÁÑ ÞÁÓÔØ ÒÁ×ÅÎÓÔ×Á (13) ÎÅ ÚÁ×ÉÓÉÔ ÏÔ r, ÞÔÏ�ÏËÁÚÙ×ÁÅÔ ÓÔÁ�ÉÏÎÁÒÎÏÓÔØ × ÛÉÒÏËÏÍ ÓÍÙÓÌÅ �ÒÏ�ÅÓÓÁ 	N (s) �ÒÉÌÀÂÏÍ ÎÁÔÕÒÁÌØÎÏÍ N .äÏËÁÚÁÔÅÌØÓÔ×Ï. ÷ÙÞÉÓÌÉÍ ÓÎÁÞÁÌÁ ËÏ×ÁÒÉÁ�ÉÀ ÄÌÑ ÏÄÎÏÇÏ ÓÌÁÇÁ-ÅÍÏÇÏ × 	(s), ×ÏÓ�ÏÌØÚÏ×Á×ÛÉÓØ ÎÅÚÁ×ÉÓÉÍÏÓÔØÀ ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ(�j), j > 0, É �ÕÁÓÓÏÎÏ×ÓËÏÇÏ �ÒÏ�ÅÓÓÁ �(s), ÔÅÍ ÞÔÏ E �2j = 1=N , ÁÔÁËÖÅ Ó×ÏÊÓÔ×ÏÍ ÎÅÚÁ×ÉÓÉÍÏÓÔÉ É ÏÄÎÏÒÏÄÎÏÓÔÉ �ÒÉÒÁÝÅÎÉÊ �ÕÁÓÓÏ-ÎÏ×ÓËÏÇÏ �ÒÏ�ÅÓÓÁ.
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∑j=0 �j 1I{�(s) = j}: (14)éÓ�ÏÌØÚÕÑ ÄÁÎÎÏÅ �ÒÅÄÓÔÁ×ÌÅÎÉÅ (14), ÉÍÅÅÍ �Å�ÏÞËÕ ÒÁ×ÅÎÓÔ×ov(��(r); ��(r+s)) = E{

∞
∑j=0 �j 1I{�(r) = j} ∞

∑i=0 �i 1I{�(r + s) = i}}= E{

∞
∑j=0 �2j 1I{�(r)=�(r+ s) = j}} = ∞

∑j=0E {�2j }P{�(r)=�(r+ s)=j}= 1N ∞
∑j=0P{�(r) = �(r + s) = j} = 1N P{�(r) = �(r + s)}= 1N P{�(0) = �(s)} = 1N P{�(s) = 0} = 1N exp{−� s}:�ÁË ËÁË ÓÌÕÞÁÊÎÙÅ ÜÌÅÍÅÎÔÙ ��i(s)(i) É ��j (s)(j) �ÒÉ ÒÁÚÎÙÈ ÉÎÄÅËÓÁÈi 6= j ÎÅÚÁ×ÉÓÉÍÙ É ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÙ, ÔÏ ÄÁÌØÎÅÊÛÉÅ ×ÙÞÉÓÌÅ-ÎÉÑ ÜÌÅÍÅÎÔÁÒÎÙ,ov(	N (r);	N (r + s)) = exp{−� s}:õÔ×ÅÒÖÄÅÎÉÅ 1 ÄÏËÁÚÁÎÏ. �òÁÓÓÍÏÔÒÉÍ (	N (s)), N ∈ N, × ÓÏÏÔ×ÅÔÓÔ×ÉÉ Ó ÕÔ×ÅÒÖÄÅÎÉÅÍ 1.õÓÌÏ×ÉÑ ÕÔ×ÅÒÖÄÅÎÉÑ 1 ÄÁÀÔ ×ÏÚÍÏÖÎÏÓÔØ �ÒÉÍÅÎÅÎÉÑ �ÅÎÔÒÁÌØÎÏÊ�ÒÅÄÅÌØÎÏÊ ÔÅÏÒÅÍÙ ÄÌÑ ×ÅËÔÏÒÏ×, ÓÌÅÄÏ×ÁÔÅÌØÎÏ, ÉÍÅÅÔ ÍÅÓÔÏ ÓÈÏ-ÄÉÍÏÓÔØ ËÏÎÅÞÎÏÍÅÒÎÙÈ ÒÁÓ�ÒÅÄÅÌÅÎÉÊ Õ (	N(s)), s > 0, N → ∞.ïÔÎÏÓÉÔÅÌØÎÁÑ ËÏÍ�ÁËÔÎÏÓÔØ ÄÏËÁÚÁÎÁ × ÔÅÏÒÅÍÅ 1. �ÁËÉÍ ÏÂÒÁÚÏÍ,×ÅÒÎÁ ÓÌÅÄÕÀÝÁÑ ÆÕÎË�ÉÏÎÁÌØÎÁÑ �ÒÅÄÅÌØÎÁÑ ÔÅÏÒÅÍÁ.�ÅÏÒÅÍÁ 2. ðÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ ËÕÓÏÞÎÏ-�ÏÓÔÏÑÎÎÙÈ ÓÌÕÞÁÊÎÙÈÆÕÎË�ÉÊ (	N (s)), Ï�ÒÅÄÅÌÅÎÎÙÈ × ÕÔ×ÅÒÖÄÅÎÉÉ 1, ÓÈÏÄÉÔÓÑ �ÒÉ N →

∞ Ë �ÒÏ�ÅÓÓÕ ïÒÎÛÔÅÊÎÁ{õÌÅÎÂÅËÁ × �ÒÏÓÔÒÁÎÓÔ×Å óËÏÒÏÈÏÄÁ D[0;�℄ÄÌÑ ÌÀÂÏÇÏ ËÏÎÅÞÎÏÇÏ �ÏÌÏÖÉÔÅÌØÎÏÇÏ �, Á ÔÁËÖÅ × �ÒÏÓÔÒÁÎÓÔ×ÅóËÏÒÏÈÏÄÁ D[0;∞).ðÏÌÕÞÅÎÎÙÊ ÒÅÚÕÌØÔÁÔ ÍÏÖÅÔ ÎÁÊÔÉ �ÒÉÍÅÎÅÎÉÑ × ÓÔÏÈÁÓÔÉÞÅÓËÏÊÆÉÎÁÎÓÏ×ÏÊ ÍÁÔÅÍÁÔÉËÅ, × �ÅÒ×ÕÀ ÏÞÅÒÅÄØ, × ÍÏÄÅÌÑÈ ÓÔÁ×ÏË, ÔÁË ËÁË
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