
úÁ�ÉÓËÉ ÎÁÕÞÎÙÈÓÅÍÉÎÁÒÏ× ðïíé�ÏÍ 466, 2017 Ç.å. ó. çÁÒÁÊï óèïäéíïó�é íîïçïíåòîïê îáçòõúëé ÷óéó�åíå ïâóìõöé÷áîéñ ë õó�ïêþé÷ïíõðòïãåóóõ 1. ÷×ÅÄÅÎÉÅ÷ �ÏÓÌÅÄÎÅÅ ÄÅÓÑÔÉÌÅÔÉÅ ÓÔÁÌÏ ÁËÔÕÁÌØÎÙÍ ÍÁÔÅÍÁÔÉÞÅÓËÏÅ ÍÏÄÅ-ÌÉÒÏ×ÁÎÉÅ ÒÁÂÏÔÙ ËÏÍ�ØÀÔÅÒÎÙÈ ÓÉÓÔÅÍ ÎÁ ÂÁÚÅ ×ÙÓÏËÏÓËÏÒÏÓÔÎÙÈÓÏÅÄÉÎÅÎÉÊ, ÔÁËÉÈ ËÁË ÉÎÔÅÒÎÅÔ. òÁÚ×ÉÔÙ ÍÁÔÅÍÁÔÉÞÅÓËÉÅ ÍÏÄÅÌÉ,ËÏÔÏÒÙÅ Ï�ÉÓÙ×ÁÀÔ ÄÉÎÁÍÉËÕ ×Ï ×ÒÅÍÅÎÉ É × �ÒÏÓÔÒÁÎÓÔ×Å ÒÁÚÌÉÞ-ÎÙÈ ÎÁÇÒÕÚÏË ÓÉÓÔÅÍÙ, ÓÏÚÄÁ×ÁÅÍÙÈ �ÏÔÏËÏÍ ×ÙÚÏ×Ï×. ðÒÉ Ï�ÉÓÁÎÉÉ�Ï×ÅÄÅÎÉÑ ÎÁÇÒÕÚËÉ ÓÉÓÔÅÍÙ × ÍÁËÒÏÓËÏ�ÉÞÅÓËÏÊ ×ÒÅÍÅÎÎÏÊ ÛËÁÌÅ×ÏÚÎÉËÁÅÔ ÛÉÒÏËÉÊ Ó�ÅËÔÒ Á��ÒÏËÓÉÍÁ�ÉÏÎÎÙÈ ÒÅÚÕÌØÔÁÔÏ×, �ÒÉÞÅÍÏÓÏÂÅÎÎÏÓÔÉ �ÒÅÄÅÌØÎÙÈ �ÒÏ�ÅÓÓÏ×, ËÁË �ÒÁ×ÉÌÏ, Ï�ÒÅÄÅÌÑÀÔÓÑ ÔÑÖÅ-ÓÔØÀ È×ÏÓÔÏ× ÒÁÓ�ÒÅÄÅÌÅÎÉÊ ×ÅÌÉÞÉÎÙ ÎÁÇÒÕÚËÉ É ×ÒÅÍÅÎÉ ÏÂÓÌÕÖÉ-×ÁÎÉÑ ÏÔÄÅÌØÎÙÈ ×ÙÚÏ×Ï×. ï�ÉÓÁÎÎÁÑ ÎÉÖÅ ÍÁÔÅÍÁÔÉÞÅÓËÁÑ ÍÏÄÅÌØÉÎÔÅÒÅÓÎÁ ÔÅÍ, ÞÔÏ × ÚÁ×ÉÓÉÍÏÓÔÉ ÏÔ ÍÏÍÅÎÔÎÙÈ ÈÁÒÁËÔÅÒÉÓÔÉË Õ�Ï-ÍÑÎÕÔÙÈ ×ÅÌÉÞÉÎ ×ÏÚÎÉËÁÀÔ ÓÁÍÙÅ ÒÁÚÎÙÅ �ÒÅÄÅÌØÎÙÅ �ÒÏ�ÅÓÓÙ. ðÒÉÓÉÌØÎÏÊ ÚÁÇÒÕÖÅÎÎÏÓÔÉ ÓÉÓÔÅÍÙ × �ÒÅÄÅÌÅ ×ÏÚÎÉËÁÅÔ ÄÒÏÂÎÏÅ ÂÒÏ-ÕÎÏ×ÓËÏÅ Ä×ÉÖÅÎÉÅ ÉÌÉ ÕÓÔÏÊÞÉ×ÙÊ �ÒÏ�ÅÓÓ Ó ÚÁ×ÉÓÉÍÙÍÉ �ÒÉÒÁÝÅ-ÎÉÑÍÉ, ÎÁÚ×ÁÎÎÙÊ Teleom-�ÒÏ�ÅÓÓÏÍ. ðÒÉ ÓÌÁÂÏÍ ÒÅÖÉÍÅ ÚÁÇÒÕÖÅÎ-ÎÏÓÔÉ ÓÉÓÔÅÍÙ × �ÒÅÄÅÌÅ �ÏÌÕÞÁÀÔÓÑ ÕÓÔÏÊÞÉ×ÙÅ �ÒÏ�ÅÓÓÙ Ó ÏÄÎÏ-ÒÏÄÎÙÍÉ ÎÅÚÁ×ÉÓÉÍÙÍÉ �ÒÉÒÁÝÅÎÉÑÍÉ (�ÒÏ�ÅÓÓÙ ìÅ×É), × ÔÏÍ ÞÉÓÌÅÂÒÏÕÎÏ×ÓËÏÅ Ä×ÉÖÅÎÉÅ. ðÒÉ �ÅÒÅÈÏÄÎÏÍ ÒÅÖÉÍÅ ÚÁÇÒÕÖÅÎÎÏÓÔÉ ÓÉÓÔÅ-ÍÙ × �ÒÅÄÅÌÅ ÉÍÅÅÍ �ÅÒÅÈÏÄÎÙÊ Teleom-�ÒÏ�ÅÓÓ. ïÓÎÏ×Ï�ÏÌÁÇÁÀÝÅÊÒÁÂÏÔÏÊ × ÜÔÏÊ ÏÂÌÁÓÔÉ Ñ×ÌÑÅÔÓÑ ÓÔÁÔØÑ é. ëÁÑ É í. ó. �ÁËËÕ [1℄. ðÏ-ÄÒÏÂÎÏÅ ÉÚÌÏÖÅÎÉÅ ÒÁÓÓÍÁÔÒÉ×ÁÅÍÏÊ ÍÁÔÅÍÁÔÉÞÅÓËÏÊ ÍÏÄÅÌÉ ÍÏÖÎÏÎÁÊÔÉ × ÍÏÎÏÇÒÁÆÉÉ í. á. ìÉÆÛÉ�Á [2℄.÷ ÎÁÓÔÏÑÝÅÅ ×ÒÅÍÑ ÓÕÝÅÓÔ×ÕÀÔ ÏÂÏÂÝÅÎÉÑ �ÏÄÏÂÎÙÈ ÍÏÄÅÌÅÊ ÎÁ�ÏÌÑ (ÓÍ., ÎÁ�ÒÉÍÅÒ, [3{5℄). ðÏÄÏÂÎÙÅ ÏÂÏÂÝÅÎÉÑ ÎÁÈÏÄÑÔ �ÒÉÌÏÖÅÎÉÅ×Ï ÍÎÏÇÉÈ ÚÁÄÁÞÁÈ.ëÌÀÞÅ×ÙÅ ÓÌÏ×Á: ÍÏÄÅÌØ ÓÉÓÔÅÍÙ ÏÂÓÌÕÖÉ×ÁÎÉÑ, �ÒÏ�ÅÓÓ ÓÕÍÍÁÒÎÏÊ ÎÁÇÒÕÚËÉ,ÍÎÏÇÏÍÅÒÎÙÊ ÒÅÓÕÒÓ, ÍÎÏÇÏÍÅÒÎÙÊ ÕÓÔÏÊÞÉ×ÙÊ �ÒÏ�ÅÓÓ, ÓÈÏÄÉÍÏÓÔØ ËÏÎÅÞÎÏÍÅÒ-ÎÙÈ ÒÁÓ�ÒÅÄÅÌÅÎÉÊ. 96



ï óèïäéíïó�é íîïçïíåòîïê îáçòõúëé 97ïÓÏÂÅÎÎÏÓÔØ ÄÁÎÎÏÊ ÒÁÂÏÔÙ ÓÏÓÔÏÉÔ × �ÒÅÄ�ÏÌÏÖÅÎÉÉ, ÞÔÏ × ÓÉ-ÓÔÅÍÅ �ÏÔÒÅÂÌÑÅÔÓÑ ÍÎÏÇÏÍÅÒÎÙÊ ÒÅÓÕÒÓ, ÞÔÏ ÍÏÖÅÔ �ÏÎÉÍÁÔØÓÑ ËÁËÍÎÏÖÅÓÔ×Ï ÒÁÚÎÙÈ ÔÉ�Ï× �ÏÔÒÅÂÌÑÅÍÙÈ ÓÉÓÔÅÍÏÊ ÒÅÓÕÒÓÏ×, �ÒÉ ÜÔÏÍËÁÖÄÏÍÕ ÔÉ�Õ ÒÅÓÕÒÓÁ ÓÏ�ÏÓÔÁ×ÌÑÅÔÓÑ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÁÑ ËÏÏÒÄÉÎÁÔÁ.ïÓÎÏ×ÎÏÊ ÒÅÚÕÌØÔÁÔ ÒÁÂÏÔÙ { ÔÅÏÒÅÍÁ Ï ÓÈÏÄÉÍÏÓÔÉ ËÏÎÅÞÎÏÍÅÒÎÙÈÒÁÓ�ÒÅÄÅÌÅÎÉÊ �ÒÏ�ÅÓÓÁ ÓÕÍÍÁÒÎÏÊ ÎÁÇÒÕÚËÉ Ó ÍÎÏÇÏÍÅÒÎÙÍ ÒÅÓÕÒ-ÓÏÍ Ë ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÍ ÒÁÓ�ÒÅÄÅÌÅÎÉÑÍ ÍÎÏÇÏÍÅÒÎÏÇÏ ÕÓÔÏÊÞÉ×ÏÇÏ�ÒÏ�ÅÓÓÁ.
§2. ï�ÉÓÁÎÉÅ ÍÁÔÅÍÁÔÉÞÅÓËÏÊ ÍÏÄÅÌÉ ÓÉÓÔÅÍÙÏÂÓÌÕÖÉ×ÁÎÉÑïÓÔÁÎÏ×ÉÍÓÑ �ÏÄÒÏÂÎÅÅ ÎÁ ÍÁÔÅÍÁÔÉÞÅÓËÏÍ Ï�ÉÓÁÎÉÉ ÉÚÕÞÁÅÍÏÊÓÉÓÔÅÍÙ ÏÂÓÌÕÖÉ×ÁÎÉÑ.ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ ÒÅÓÕÒÓ ÓÉÓÔÅÍÙ ÎÅÏÇÒÁÎÉÞÅÎ, ÔÏ ÅÓÔØ �ÒÉ ÆÕÎË-�ÉÏÎÉÒÏ×ÁÎÉÉ ÓÉÓÔÅÍÙ ÎÅ ×ÏÚÎÉËÁÅÔ ÏÞÅÒÅÄÅÊ É ÏÔËÁÚÏ×. �ÁËÖÅ �ÏÌÁ-ÇÁÅÍ, ÞÔÏ ×ÒÅÍÑ ÎÁÈÏÖÄÅÎÉÑ ÁÂÏÎÅÎÔÁ × ÓÉÓÔÅÍÅ É ÚÁÎÉÍÁÅÍÙÊ ÉÍ ÒÅ-ÓÕÒÓ ÎÅÚÁ×ÉÓÉÍÙ. ÷ÒÅÍÅÎÁ ÎÁÞÁÌØÎÙÈ ÍÏÍÅÎÔÏ× ÏÂÓÌÕÖÉ×ÁÎÉÑ �ÏÓÔÕ-�ÁÀÝÉÈ ×ÙÚÏ×Ï× (ÚÁÑ×ÏË) �ÒÅÄÓÔÁ×ÌÑÀÔ ÓÏÂÏÊ ÍÏÍÅÎÔÙ ÓËÁÞËÏ× �ÕÁÓ-ÓÏÎÏ×ÓËÏÇÏ ÓÌÕÞÁÊÎÏÇÏ �ÒÏ�ÅÓÓÁ, ÚÁÄÁÎÎÏÇÏ ÎÁ ×ÓÅÊ ×ÒÅÍÅÎÎÏÊ ÏÓÉ.ëÁÖÄÏÅ ÏÂÓÌÕÖÉ×ÁÎÉÅ ÄÌÉÔÓÑ ÓÌÕÞÁÊÎÙÊ ÏÔÒÅÚÏË ×ÒÅÍÅÎÉ É ×ËÌÀÞÁ-ÅÔÓÑ × ÏÂÝÕÀ ÎÁÇÒÕÚËÕ. ÷ ÒÁÓÓÍÁÔÒÉ×ÁÅÍÏÊ ÓÉÓÔÅÍÅ ÏÂÓÌÕÖÉ×ÁÎÉÅÍÏÖÅÔ �ÒÏÉÓÈÏÄÉÔØ × ÒÁÚÎÙÈ ÓËÏÒÏÓÔÎÙÈ ÒÅÖÉÍÁÈ. äÌÑ ÕÞÅÔÁ ÜÔÏÇÏÏÂÓÔÏÑÔÅÌØÓÔ×Á ××ÏÄÉÔÓÑ ÓÌÕÞÁÊÎÁÑ ×ÅÌÉÞÉÎÁ, ÈÁÒÁËÔÅÒÉÚÕÀÝÁÑ ÓÕÍ-ÍÁÒÎÙÊ ÒÅÓÕÒÓ, �ÏÔÒÅÂÌÑÅÍÙÊ × ÔÅÞÅÎÉÅ ×ÓÅÇÏ �ÅÒÉÏÄÁ ÏÂÓÌÕÖÉ×ÁÎÉÑ.÷×ÅÄÅÍ ×ÅÌÉÞÉÎÙ Uk, k ∈ Z, { ÄÌÉÔÅÌØÎÏÓÔØ ÏÂÓÌÕÖÉ×ÁÎÉÑ ×ÙÚÏ×Á,ÎÅÚÁ×ÉÓÉÍÙÅ ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÎÙÅ ÎÅÏÔÒÉ�ÁÔÅÌØÎÙÅ ÓÌÕÞÁÊÎÙÅ×ÅÌÉÞÉÎÙ Ó ËÏÎÅÞÎÙÍÉ ÓÒÅÄÎÉÍÉ, É ~Rk, k ∈ Z, { ÒÅÓÕÒÓ, �ÏÔÒÅÂÌÑÅÍÙÊ×ÙÚÏ×ÏÍ, ÎÅÚÁ×ÉÓÉÍÙÅ ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÎÙÅ n-ÍÅÒÎÙÅ ÓÌÕÞÁÊ-ÎÙÅ ×ÅËÔÏÒÙ Ó ÎÅÏÔÒÉ�ÁÔÅÌØÎÙÍÉ ËÏÍ�ÏÎÅÎÔÁÍÉ É ËÏÎÅÞÎÙÍÉ ÓÒÅÄ-ÎÉÍÉ.÷ÙÚÏ×Ù �ÒÏÉÓÈÏÄÑÔ × ÔÏÞËÁÈ, Ï�ÉÓÙ×ÁÅÍÙÈ �ÕÁÓÓÏÎÏ×ÓËÏÊ ÓÌÕÞÁÊ-ÎÏÊ ÍÅÒÏÊ N(dt) ÉÎÔÅÎÓÉ×ÎÏÓÔÉ � > 0. üÔÉ ÔÏÞËÉ ÓÏÏÔ×ÅÔÓÔ×ÕÀÔ ÍÏ-ÍÅÎÔÁÍ ÓËÁÞËÏ× Ä×ÕÓÔÏÒÏÎÎÅÇÏ �ÒÏ�ÅÓÓÁ ðÕÁÓÓÏÎÁ, ËÏÔÏÒÙÊ ÍÏÖÎÏ�ÒÅÄÓÔÁ×ÉÔØ ÓÌÅÄÕÀÝÉÍ ÏÂÒÁÚÏÍ: �ÒÉ t > 0N(t) := max{l > 0 : l∑k=1 �k 6 t}1[0;t℄(�1);Á �ÒÉ t 6 0



98 å. ó. çáòáêN(t) := min{l < 0 : −1∑k=l �k < −t}1[0;−t)(�−1);ÇÄÅ �k , k = : : : ;−2;−1; 1; 2; : : : , { ÎÅÚÁ×ÉÓÉÍÙÅ ÜËÓ�ÏÎÅÎ�ÉÁÌØÎÏ ÒÁÓ-�ÒÅÄÅÌÅÎÎÙÅ Ó �ÁÒÁÍÅÔÒÏÍ � ÓÌÕÞÁÊÎÙÅ ×ÅÌÉÞÉÎÙ,ddtP(�k < t) = �e−�t1[0;∞)(t):�Å�ÅÒØ ×ÙÒÁÚÉÍ ÉÎÔÅÒÅÓÕÀÝÉÅ ÎÁÓ ÈÁÒÁËÔÅÒÉÓÔÉËÉ ÓÉÓÔÅÍÙ ÏÂÓÌÕ-ÖÉ×ÁÎÉÑ ÞÅÒÅÚ ÉÎÔÅÇÒÁÌ óÔÉÌÔØÅÓÁ �Ï Ä×ÕÓÔÏÒÏÎÎÅÍÕ �ÕÁÓÓÏÎÏ×ÓËÏÍÕ�ÒÏ�ÅÓÓÕ N(t), t ∈ R. ðÕÓÔØ n-ÍÅÒÎÙÅ ÓÌÕÞÁÊÎÙÅ ×ÅËÔÏÒÙ ~Rk, k ∈ Z,ÓÌÕÞÁÊÎÙÅ ×ÅÌÉÞÉÎÙ Uk, k ∈ Z, É �ÒÏ�ÅÓÓ N(t), t ∈ R, ÎÅÚÁ×ÉÓÉÍÙ.íÇÎÏ×ÅÎÎÁÑ ÎÁÇÒÕÚËÁ ÎÁ ÓÉÓÔÅÍÕ × ÍÏÍÅÎÔ ×ÒÅÍÅÎÉ � Ï�ÒÅÄÅÌÑÅÔÓÑÓÌÅÄÕÀÝÉÍ ÏÂÒÁÚÏÍ:~M(�) := ∫R ~RN(s)1[s;s+UN(s)℄(�) dN(s);Á ÉÎÔÅÇÒÁÌØÎÁÑ ÎÁÇÒÕÚËÁ ÎÁ ÓÉÓÔÅÍÕ ÎÁ ÉÎÔÅÒ×ÁÌÅ ×ÒÅÍÅÎÉ [0; t℄ ÚÁÄÁ-ÅÔÓÑ ×ÙÒÁÖÅÎÉÅÍ~I(t) := t∫0 ~M(�) d� = ∫R ~RN(s)`t(s; UN(s)) dN(s); (2.1)ÇÄÅ `t(s; u) := |[s; s + u℄ ∩ [0; t℄|, u > 0. úÄÅÓØ | · | ÏÂÏÚÎÁÞÁÅÔ ÄÌÉÎÕÉÎÔÅÒ×ÁÌÁ.÷ ÓÉÌÕ ÆÏÒÍÕÌÙE t∫

−q f(s; ~YN(s)) dN(s) = � t∫

−q Ef(s; ~Y1) ds; (2.2)ÇÄÅ ~Yk, k ∈ Z, { ÎÅÚÁ×ÉÓÉÍÙÅ ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÎÙÅ ÓÌÕÞÁÊÎÙÅ×ÅËÔÏÒÙ, ÎÅ ÚÁ×ÉÓÑÝÉÅ ÏÔ �ÒÏ�ÅÓÓÁ N , ÓÒÅÄÎÅÅ ÍÇÎÏ×ÅÎÎÏÊ ÎÁÇÒÕÚËÉÉÍÅÅÔ ×ÉÄ: E ~M(�) = � ∫R E~R11[s;s+U1℄(�) ds = �E~R1EU1:úÄÅÓØ ÍÙ �ÒÉÍÅÎÑÅÍ (2.2) É ÉÓ�ÏÌØÚÕÅÍ �ÒÅÄÅÌ �ÒÉ q → ∞ É t → ∞.ðÏÜÔÏÍÕ E~I(t) = �tE~R1EU1:



ï óèïäéíïó�é íîïçïíåòîïê îáçòõúëé 99òÁÂÏÔÁ �ÏÓ×ÑÝÅÎÁ ÉÚÕÞÅÎÉÀ �ÒÅÄÅÌØÎÏÇÏ �Ï×ÅÄÅÎÉÑ �ÅÎÔÒÉÒÏ×ÁÎ-ÎÏÇÏ É ÎÏÒÍÉÒÏ×ÁÎÎÏÇÏ �ÒÏ�ÅÓÓÁ ÉÎÔÅÇÒÁÌØÎÏÊ ÎÁÇÒÕÚËÉ~Za(t) := a−1=Æ(~I(at)− �atE~R1EU1) (2.3)�ÒÉ a → ∞. ðÏËÁÚÁÔÅÌØ Æ ∈ (1; 2℄ ×ÙÂÉÒÁÅÔÓÑ × ÚÁ×ÉÓÉÍÏÓÔÉ ÏÔ ÕÓÌÏ-×ÉÊ, ÎÁËÌÁÄÙ×ÁÅÍÙÈ ÎÁ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ ×ÅÌÉÞÉÎ ~R1 É U1.
§3. óÈÏÄÉÍÏÓÔØ Ë ÕÓÔÏÊÞÉ×ÏÍÕ �ÒÏ�ÅÓÓÕðÕÓÔØ S+1 { ÏÂÌÁÓÔØ ÅÄÉÎÉÞÎÏÊ ÓÆÅÒÙ ×Rn Ó ÎÅÏÔÒÉ�ÁÔÅÌØÎÙÍÉ ËÏ-ÏÒÄÉÎÁÔÁÍÉ. ðÕÓÔØ P|~R1|(�), � ∈ B([0;∞)), { ÒÁÓ�ÒÅÄÅÌÅÎÉÅ ÓÌÕÞÁÊÎÏÊ×ÅÌÉÞÉÎÙ |~R1| É D { ÎÏÓÉÔÅÌØ ÜÔÏÇÏ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ. âÕÄÅÍ �ÒÅÄ�ÏÌÁ-ÇÁÔØ, ÞÔÏ �ÒÉ P|~R1|-�ÏÞÔÉ ×ÓÅÈ r ∈ D Ï�ÒÅÄÅÌÅÎÏ (ÓÍ. [6, §7℄) ÕÓÌÏ×ÎÏÅÒÁÓ�ÒÅÄÅÌÅÎÉÅ

Pr(�) := P( ~R1
|~R1| ∈ �∣∣∣|~R1| = r); � ∈ B(S+1 ); (3.1)ÇÄÅ B(S+1 ) { ÂÏÒÅÌÅ×ÓËÁÑ �-ÁÌÇÅÂÒÁ ÎÁ S+1 .�ÅÏÒÅÍÁ 3.1. ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ �ÒÉ r → ∞ É u → ∞P(|~R1| > r) ∼ rrÆ ; P(U1 > u) ∼ uu ; (3.2)ÇÄÅ 1 < Æ <  6 2. ðÕÓÔØ �ÒÉ r → ∞ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ Pr ÓÌÁÂÏ ÓÈÏÄÑÔÓÑË ÎÅËÏÔÏÒÏÍÕ ÒÁÓ�ÒÅÄÅÌÅÎÉÀ �, ÚÁÄÁÎÎÏÍÕ ÎÁ �-ÁÌÇÅÂÒÅ B(S+1 ), Ô.Å.

Pr(·) ⇒ �(·): (3.3)�ÏÇÄÁ ËÏÎÅÞÎÏÍÅÒÎÙÅ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ �ÒÏ�ÅÓÓÁ ~Za(t), t > 0, ÓÈÏÄÑÔÓÑ�ÒÉ a → ∞ Ë ËÏÎÅÞÎÏÍÅÒÎÙÍ ÒÁÓ�ÒÅÄÅÌÅÎÉÑÍ ÍÎÏÇÏÍÅÒÎÏÇÏ ÕÓÔÏÊ-ÞÉ×ÏÇÏ �ÒÏ�ÅÓÓÁ, ÌÏÇÁÒÉÆÍ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÏÊ ÆÕÎË�ÉÉ ËÏÔÏÒÏÇÏÉÍÅÅÔ ×ÉÄln('(~�))= −t�rEUÆ1 �(2 − Æ)(Æ − 1) ∣∣ os (�Æ2 )∣∣
∫~s∈S+1 |(~�;~s)|Æ(1 + i sign(~�;~s) tg (�Æ2 ))�(d~s):úÁÍÅÞÁÎÉÅ 3.1 ÷ ÄÁÎÎÏÊ ÔÅÏÒÅÍÅ ÒÁÓÓÍÁÔÒÉ×ÁÅÔÓÑ ÏÂÌÁÓÔØ �ÁÒÁÍÅ-ÔÒÏ× 1 < Æ <  6 2, �ÒÉ ËÏÔÏÒÙÈ È×ÏÓÔÙ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ ×ÅÌÉÞÉÎÙ~R1 ÔÑÖÅÌÅÅ ÁÎÁÌÏÇÉÞÎÙÈ È×ÏÓÔÏ× ÒÁÓ�ÒÅÄÅÌÅÎÉÑ ×ÅÌÉÞÉÎÙ U1. �ÁËÁÑÓÉÔÕÁ�ÉÑ �ÒÉ×ÏÄÉÔ Ë �ÏÑ×ÌÅÎÉÀ �ÒÏ�ÅÓÓÏ× ÏÂÓÌÕÖÉ×ÁÎÉÑ, ÔÒÅÂÕÀÝÉÈ



100 å. ó. çáòáêÂÏÌØÛÏÇÏ ËÏÌÉÞÅÓÔ×Á ÒÅÓÕÒÓÏ×, Ô.Å. ÒÅÓÕÒÓÙ ÄÏÍÉÎÉÒÕÀÔ É Ï�ÒÅÄÅÌÑ-ÀÔ �ÒÅÄÅÌØÎÏÅ �Ï×ÅÄÅÎÉÅ ÎÁÇÒÕÚËÉ.äÏËÁÚÁÔÅÌØÓÔ×Ï ÔÅÏÒÅÍÙ 3.1. ÷ ÓÉÌÕ (3.2) Ó�ÒÁ×ÅÄÌÉ×Ù ÓÏÏÔÎÏÛÅ-ÎÉÑ (ÓÍ. [2, Ó. 230℄) EU′1 < ∞; (3.4)P(|~R1| > v) 6
CvÆ (3.5)�ÒÉ ×ÓÅÈ ×ÓÅÈ Æ < ′ < , v > 0 É ÎÅËÏÔÏÒÏÍ C > 0. ðÏÌÏÖÉÍ V1 :=

|~R1|U1. �ÏÇÄÁ �ÒÉ �ÒÅÄ�ÏÌÏÖÅÎÉÉ (3.2)P(V1 > v) 6
CvÆ �ÒÉ v > 0; (3.6)P(V1 > v) ∼ rEUÆ1vÆ �ÒÉ v → ∞: (3.7)äÌÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÓÈÏÄÉÍÏÓÔÉ ËÏÎÅÞÎÏÍÅÒÎÙÈ ÒÁÓ�ÒÅÄÅÌÅÎÉÊ �ÒÅ-ÏÂÒÁÚÕÅÍ ÉÎÔÅÇÒÁÌØÎÕÀ ÎÁÇÒÕÚËÕ. òÁÚÌÏÖÉÍ �ÒÏ�ÅÓÓ ~I(t) ÎÁ ÓÏÓÔÁ×ÌÑ-ÀÝÉÅ, ×ÙÄÅÌÉ× ÇÌÁ×ÎÕÀ ÞÁÓÔØ É ÞÁÓÔÉ, ×ËÌÁÄ ËÏÔÏÒÙÈ × �ÒÅÄÅÌØÎÏÅ �Ï-×ÅÄÅÎÉÅ �ÏÓÌÅ ÎÏÒÍÉÒÏ×ËÉ ÂÕÄÅÔ �ÒÅÎÅÂÒÅÖÉÍÏ ÍÁÌ. ðÒÉ ÜÔÏÍ ÕÞÔÅÍ,ÞÔÏ (3.4) ×ÌÅÞÅÔ ×Ù�ÏÌÎÅÎÉÅ ÕÓÌÏ×ÉÑ EU Æ1 < ∞. æÕÎË�ÉÀ `t(s; u) ÚÁ-�ÉÛÅÍ × ×ÉÄÅ ÓÕÍÍÙ`t(s; u) = `t(s; u)1[0;t℄(u) + `t(s; u)1(t;∞)(u): (3.8)÷ÔÏÒÏÅ ÓÌÁÇÁÅÍÏÅ × (3.8) ÏÂÏÚÎÁÞÉÍ `(4)t (s; u).ðÅÒ×ÏÅ ÉÚ ÜÔÉÈ ÓÌÁÇÁÅÍÙÈ ÍÏÖÎÏ �ÒÅÄÓÔÁ×ÉÔØ × ÓÌÅÄÕÀÝÅÍ ×ÉÄÅ:`t(s; u)1[0;t℄(u) = u1[0;t℄(s)− u1[0;t℄(s)1(t;∞)(u) + 1[−u;0℄(s)(s+ u)1[0;t℄(u)

− 1[t−u;t℄(s)(s+ u− t)1[0;t℄(u) =: 3∑j=0 `(j)t (s; u): (3.9)ðÒÉ ÆÉËÓÉÒÏ×ÁÎÎÙÈ u É t ÇÒÁÆÉË �ÅÒ×ÏÇÏ ÓÌÁÇÁÅÍÏÇÏ × (3.8) �ÒÅÄÓÔÁ-×ÌÑÅÔ ÓÏÂÏÊ ÔÒÁ�Å�ÉÀ ×ÙÓÏÔÙ u, ÎÉÖÎÅÅ ÏÓÎÏ×ÁÎÉÅ ËÏÔÏÒÏÊ Ñ×ÌÑÅÔÓÑÏÔÒÅÚËÏÍ [−u; t℄, Á ×ÅÒÈÎÅÅ { ÏÔÒÅÚËÏÍ [0; t − u℄. ïÓÎÏ×ÎÁÑ �ÅÌØ ÒÁÚ-ÂÉÅÎÉÑ (3.9) ÓÏÓÔÏÉÔ × ×ÙÄÅÌÅÎÉÉ �ÅÒ×ÙÈ Ä×ÕÈ ÓÌÁÇÁÅÍÙÈ, ËÏÔÏÒÙÅÑ×ÌÑÀÔÓÑ ÓÔÕ�ÅÎÞÁÔÙÍÉ ÆÕÎË�ÉÑÍÉ ÏÔ s. üÔÏ ÄÅÌÁÅÔÓÑ Ó �ÏÍÏÝØÀÔÒÁÎÓÆÏÒÍÁ�ÉÉ ÔÒÁ�Å�ÉÉ × �ÒÑÍÏÕÇÏÌØÎÉË. ðÒÉ ÜÔÏÍ ÇÌÁ×ÎÏÅ ÚÎÁ-ÞÅÎÉÅ × (3.9) ÂÕÄÅÔ ÉÍÅÔØ �ÅÒ×ÏÅ ÓÌÁÇÁÅÍÏÅ u1[0;t℄(s), × ËÏÔÏÒÏÍ ÎÅÔÏÇÒÁÎÉÞÅÎÉÑ ÎÁ ÚÎÁÞÅÎÉÅ �ÁÒÁÍÅÔÒÁ u.



ï óèïäéíïó�é íîïçïíåòîïê îáçòõúëé 101óÈÏÄÉÍÏÓÔØ ÏÄÎÏÍÅÒÎÙÈ ÒÁÓ�ÒÅÄÅÌÅÎÉÊ ×ÅËÔÏÒÎÏÇÏ �ÒÏ�ÅÓÓÁ ~Za(t),t > 0, ÂÕÄÅÔ ÓÌÅÄÏ×ÁÔØ ÉÚ ÓÈÏÄÉÍÏÓÔÉ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÉÈ ÆÕÎË�ÉÊ'a(~�) := E exp (i(~�; ~Za(t))); ~� ∈ Rn:ïÂÏÚÎÁÞÉÍ R̃k := (~�; ~Rk), k ∈ Z. �ÏÇÄÁ(~�; ~I(t)) = 4∑j=0 ∫R R̃N(s)`(j)t (s; UN(s)) dN(s) =: 4∑j=0 Ij(t):óÌÁÇÁÅÍÏÅ I0(t) = t∫0 R̃N(s)UN(s) dN(s) = N(t)∑k=1 R̃kUk; t > 0;Ñ×ÌÑÅÔÓÑ ÓÌÏÖÎÙÍ �ÒÏ�ÅÓÓÏÍ ðÕÁÓÓÏÎÁ, ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÁÑ ÆÕÎË�ÉÑËÏÔÏÒÏÇÏ ÉÍÅÅÔ ×ÉÄE exp (i�I0(t)) = ∞∑l=0 E exp(i� l∑k=1 R̃kUk) (�t)ll! e−�t= ∞∑l=0 (Eei�R̃1U1)l (�t)ll! e−�t = exp(�t(Eei�R̃1U1 − 1)); � ∈ R: (3.10)éÍÅÎÎÏ ÓÌÁÇÁÅÍÏÅ I0(t), t > 0, ÂÕÄÅÔ �ÒÉ a → ∞ ÄÁ×ÁÔØ ÏÓÎÏ×ÎÏÊ×ËÌÁÄ × ÁÓÉÍ�ÔÏÔÉÞÅÓËÏÅ �Ï×ÅÄÅÎÉÅ �ÒÏ�ÅÓÓÁ ~Za(t). äÌÑ ÔÏÇÏ, ÞÔÏÂÙÕÂÅÄÉÔØÓÑ × ÜÔÏÍ, Ï�ÅÎÉÍ ÁÂÓÏÌÀÔÎÙÅ ÍÏÍÅÎÔÙ ×ÅÌÉÞÉÎ Ij(t), j =1; : : : ; 4, �ÒÉÎÉÍÁÑ ×Ï ×ÎÉÍÁÎÉÅ (3.4). éÍÅÅÍ × ÓÉÌÕ (2.2)E|I1(t)| 6 |~�|E t∫0 |~RN(s)|UN(s)1(t;∞)(UN(s)) dN(s)= |~�|� t∫0 E(|~R1|U11(t;∞)(U1)) ds = |~�|�tE|~R1|E(U11(t;∞)(U1))
6 |~�|�t2−Æ E|~R1|EU Æ1 :áÎÁÌÏÇÉÞÎÏE|I2(t)| 6 |~�|E|~R1|� ∫R E((s+ U1)1[0;t℄(U1)1[−U1;0℄(s)) ds



102 å. ó. çáòáê
6 |~�|�E|~R1|E(U211[0;t℄(U1)) 6 |~�|�t2−Æ E|~R1|EUÆ1 ;E|I3(t)| 6 |~�|E|~R1|� ∫R E((s+ U1 − t)1[0;t℄(U1)1[t−U1;t℄(s)) ds
6 |~�|�E|~R1|E(U211[0;t℄(U1)) 6 |~�|�t2−Æ E|~R1|EUÆ1 ;E|I4(t)| 6 |~�|E|~R1|�t ∫R E(1(t;∞)(U1)1[−U1;t℄(s)) ds= |~�|�E|~R1|tE((t+ U1)1(t;∞)(U1)) 6 2|~�|�t2−Æ E|~R1|EUÆ1 :÷ ÒÅÚÕÌØÔÁÔÅ �ÏÌÕÞÁÅÍ, ÞÔÏ �ÒÉ j = 1; : : : ; 4a−1=ÆE|Ij(at)| 6 2|~�|�t2−Æ E|~R1|EU Æ1 a−(Æ−1)2=Æ:ðÏÜÔÏÍÕ �ÒÉ a → ∞ ×ÅÌÉÞÉÎÙ a−1=ÆIj(at) ÓÔÒÅÍÑÔÓÑ × ÓÒÅÄÎÅÍ Ë ÎÕÌÀÉ ÎÅ ×ÌÉÑÀÔ ÎÁ �ÒÅÄÅÌØÎÏÅ �Ï×ÅÄÅÎÉÅ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÏÊ ÆÕÎË�ÉÉ'a(~�). óÌÅÄÏ×ÁÔÅÌØÎÏ, ÏÎÉ ÎÅ ×ÌÉÑÀÔ ÎÁ ÓÈÏÄÉÍÏÓÔØ ËÏÎÅÞÎÏÍÅÒÎÙÈÒÁÓ�ÒÅÄÅÌÅÎÉÊ �ÒÏ�ÅÓÓÁ ~Za(t), t > 0.�ÁËÉÍ ÏÂÒÁÚÏÍ, ÎÁÛÁ ÚÁÄÁÞÁ Ó×ÏÄÉÔÓÑ Ë ÉÚÕÞÅÎÉÀ �ÒÅÄÅÌØÎÏÇÏ �Ï-×ÅÄÅÎÉÑ �ÒÏ�ÅÓÓÁ̃Z◦a(t) := a−1=Æ(I0(at)− �atER̃1EU1):ðÏÓËÏÌØËÕ ÓÌÏÖÎÙÊ �ÒÏ�ÅÓÓ ðÕÁÓÓÏÎÁ I0(at) Ñ×ÌÑÅÔÓÑ ÏÄÎÏÒÏÄÎÙÍ�ÒÏ�ÅÓÓÏÍ Ó ÎÅÚÁ×ÉÓÉÍÙÍÉ �ÒÉÒÁÝÅÎÉÑÍÉ, ÔÏ ÄÌÑ ÓÈÏÄÉÍÏÓÔÉ ËÏÎÅÞ-ÎÏÍÅÒÎÙÈ ÒÁÓ�ÒÅÄÅÌÅÎÉÊ �ÒÏ�ÅÓÓÁ Z̃◦a(t), t > 0, ÄÏÓÔÁÔÏÞÎÏ ÕÓÔÁÎÏ×ÉÔØ(ÓÍ., ÎÁ�ÒÉÍÅÒ, [7, ÓÔÒ. 36℄) ÓÈÏÄÉÍÏÓÔØ ÏÄÎÏÍÅÒÎÙÈ ÒÁÓ�ÒÅÄÅÌÅÎÉÊ. ÷ÒÅÚÕÌØÔÁÔÅ, ÎÁÛÁ ÚÁÄÁÞÁ ÔÒÁÎÓÆÏÒÍÉÒÕÅÔÓÑ × ÚÁÄÁÞÕ ÉÚÕÞÅÎÉÑ �ÒÅ-ÄÅÌØÎÏÇÏ �Ï×ÅÄÅÎÉÑ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÏÊ ÆÕÎË�ÉÉ'̃a(~�) := E exp (ia−1=Æ(I0(at)− �atER̃1EU1))= E exp(ia−1=Æ(N(at)∑k=1 R̃kUk − �atER̃1EU1)):óÏÇÌÁÓÎÏ (3.10)'̃a(~�) = exp(�atE(eia−1=ÆR̃1U1 − 1− ia−1=ÆR̃1U1)): (3.11)æÏÒÍÕÌÁ (3.11) Ñ×ÌÑÅÔÓÑ ÏÓÎÏ×ÎÏÊ ÄÌÑ ÄÁÌØÎÅÊÛÅÇÏ ÉÚÕÞÅÎÉÑ �ÒÅÄÅÌØ-ÎÏÇÏ �Ï×ÅÄÅÎÉÑ ÉÎÔÅÇÒÁÌØÎÏÊ ÎÁÇÒÕÚËÉ.



ï óèïäéíïó�é íîïçïíåòîïê îáçòõúëé 103ðÕÓÔØ {~�r}r>0 { ÔÁËÏÅ ÓÅÍÅÊÓÔ×Ï ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ, ÚÁ×ÉÓÑÝÅÅ ÏÔ�ÁÒÁÍÅÔÒÁ r ∈ D, ÇÄÅD { ÎÏÓÉÔÅÌØ ÒÁÓ�ÒÅÄÅÌÅÎÉÑP|~R1|, ÞÔÏ �ÒÉ ÌÀÂÏÍr ÓÌÕÞÁÊÎÁÑ ×ÅÌÉÞÉÎÁ ~�r ÉÍÅÅÔ ÒÁÓ�ÒÅÄÅÌÅÎÉÅ Pr.ðÒÉÍÅÎÑÑ (3.11), �ÏÌÕÞÉÍ'̃a(~�) = exp(�at ∞∫0 ∞∫0 E{(eia−1=Æ(~�;~R1)u − 1
− i (~�; ~R1)ua1=Æ )∣∣∣|~R1| = r}dFU1 (u)dF|~R1|(r)) (3.12)= exp(�at ∞∫0 ∞∫0 E(eia−1=Æ(~�;~�r)ru − 1− i (~�; ~�r)rua1=Æ )dFU1(u)dF|~R1|(r)):úÄÅÓØ É ÄÁÌÅÅ FX(x), x > 0, { ÆÕÎË�ÉÑ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ ÎÅÏÔÒÉ�ÁÔÅÌØÎÏÊÓÌÕÞÁÊÎÏÊ ×ÅÌÉÞÉÎÙ X .ðÕÓÔØ ~� { ÓÌÕÞÁÊÎÁÑ ×ÅÌÉÞÉÎÁ Ó ÒÁÓ�ÒÅÄÅÌÅÎÉÅÍ �(·). ðÏ ÕÓÌÏ×ÉÀÔÅÏÒÅÍÙ (ÓÍ. (3.3))ÒÁÓ�ÒÅÄÅÌÅÎÉÑ ×ÅÌÉÞÉÎ ~�r ÓÈÏÄÑÔÓÑ �ÒÉ r → ∞ ËÒÁÓ�ÒÅÄÅÌÅÎÉÀ ×ÅÌÉÞÉÎÙ ~�. ðÏ ÌÅÍÍÅ óËÏÒÏÈÏÄÁ (ÓÍ. [8, ÓÔÒ. 14℄) ÏÔ-ÓÀÄÁ ÓÌÅÄÕÅÔ, ÞÔÏ ÎÁ ÎÅËÏÔÏÒÏÍ ÎÏ×ÏÍ ×ÅÒÏÑÔÎÏÓÔÎÏÍ �ÒÏÓÔÒÁÎÓÔ×ÅÍÏÖÎÏ �ÏÓÔÒÏÉÔØ ÔÁËÉÅ ÓÌÕÞÁÊÎÙÅ ×ÅÌÉÞÉÎÙ ~�′r, ~�′, ËÏÔÏÒÙÅ ÉÍÅÀÔ ÔÁ-ËÉÅ ÖÅ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ, ËÁË Õ ×ÅÌÉÞÉÎ ~�r, ~� ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ, É ~�′r → ~�′�ÒÉ r → ∞ �Ï ×ÅÒÏÑÔÎÏÓÔÉ. �ÁË ËÁË ÎÏÒÍÁ ÜÔÉÈ ×ÅÌÉÞÉÎ ÒÁ×ÎÁ ÅÄÉÎÉ-�Å, ÔÏ ÜÔÏ ×ÌÅÞÅÔ, ÞÔÏE|~�′r − ~�′| → 0 �ÒÉ r → ∞: (3.13)÷ÙÂÅÒÅÍ ÓËÏÌØ ÕÇÏÄÎÏ ÍÁÌÏÅ " > 0, É ÄÌÑ ÌÏÇÁÒÉÆÍÁ ÈÁÒÁËÔÅÒÉÓÔÉ-ÞÅÓËÏÊ ÆÕÎË�ÉÉ '̃a(~�) ÎÁ�ÉÛÅÍ ÒÁÚÌÏÖÅÎÉÅln('̃a(~�))�t = a a1=Æ"∫0 ∞∫0 E(eia−1=Æ(~�;~�′r)ru − 1− i (~�; ~�′r)rua1=Æ )dFU1(u)dF|~R1|(r)+a ∞∫a1=Æ" ∞∫0 E(eia−1=Æ(~�;~�′r)ru−eia−1=Æ(~�;~�′)ru−i (~�; ~�′r−~�′)rua1=Æ )dFU1(u)dF|~R1|(r)+a ∞∫a1=Æ" ∞∫0 E(eia−1=Æ(~�;~�′)ru−1−i (~�; ~�′)rua1=Æ )dFU1 (u)dF|~R1|(r)=:J1+J2+J3:



104 å. ó. çáòáêòÁÓÓÍÏÔÒÉÍ ËÁÖÄÏÅ ÉÚ ÓÌÁÇÁÅÍÙÈ × ÜÔÏÍ ÒÁÚÌÏÖÅÎÉÉ.ðÒÉÍÅÎÑÑ ÎÅÒÁ×ÅÎÓÔ×Ï |eix−1−ix| 6 2|x|′ , �ÒÉ Æ < ′ <  �ÏÌÕÞÉÍ,ÞÔÏ ÄÌÑ ×ÅÌÉÞÉÎÙ J1 Ó�ÒÁ×ÅÄÌÉ×Á Ï�ÅÎËÁ:
|J1| 6 2a a1=Æ"∫0 ∞∫0 E(a−1=Æ|(~�; ~�′r)|ru)′dFU1(u)dF|~R1|(r)

6 2|~�|′EU′1 a a1=Æ"∫0 (a−1=Ær)′dF|~R1|(r):äÅÌÁÑ ÚÁÍÅÎÕ �ÅÒÅÍÅÎÎÏÊ a−1=Ær = z, ÉÓ�ÏÌØÚÕÑ ÆÏÒÍÕÌÕ ÉÎÔÅÇÒÉÒÏ-×ÁÎÉÑ �Ï ÞÁÓÔÑÍ É (3.5), �ÏÌÕÞÉÍ
|J1| 6 −2|~�|′EU′1 a "∫0 z′d(1− F|~R1|(a1=Æz))=−2|~�|′EU′1 a("′(1− F|~R1|(a1=Æ"))−′

"∫0 z′−1(1−F|~R1|(a1=Æz)) dz)
6 2C|~�|′EU′1 ′

"∫0 z′−Æ−1 dz = C|~�|′EU′1 "′−Æ 2′′ − Æ ;ÇÄÅ ËÏÎÓÔÁÎÔÁ C ×ÚÑÔÁ ÉÚ Ï�ÅÎËÉ (3.5). ÷ ÓÉÌÕ ×ÙÂÏÒÁ " ×ÅÌÉÞÉÎÁ J1Ñ×ÌÑÅÔÓÑ ÓËÏÌØ ÕÇÏÄÎÏ ÍÁÌÏÊ.äÌÑ J2, ××ÉÄÕ ÎÅÒÁ×ÅÎÓÔ×Á |eiy − eix| 6 |y − x|, ÏÞÅ×ÉÄÎÁ ÓÌÅÄÕÀÝÁÑÏ�ÅÎËÁ:
|J2| 6 2a ∞∫a1=Æ" ∞∫0 a−1=ÆE|(~�; ~�′r)− (~�; ~�′)|ru dFU1 (u) dF|~R1|(r)

6 2|~�|EU1a ∞∫" E|~�′a1=Æz − ~�′|z dF|~R1|(a1=Æz):÷ ÓÉÌÕ (3.13) ÄÌÑ ÌÀÂÏÇÏ ÓËÏÌØ ÕÇÏÄÎÏ ÍÁÌÏÇÏ � > 0 ÓÕÝÅÓÔ×ÕÅÔ ÔÁËÏÅr0 > 0, ÞÔÏ ÄÌÑ ×ÓÅÈ r > r0 ×Ù�ÏÌÎÑÅÔÓÑ Ï�ÅÎËÁ E|~�′r−~�′| < �. �ÏÇÄÁ ÄÌÑ×ÓÅÈ z > " É a > (r0=")Æ ÉÍÅÅÍ a1=Æz > r0. ðÒÉ ÔÁËÉÈ a É z ×Ù�ÏÌÎÑÅÔÓÑ



ï óèïäéíïó�é íîïçïíåòîïê îáçòõúëé 105Ï�ÅÎËÁ E|~�′a1=Æz − ~�′| < �, �ÒÉÍÅÎÑÑ ËÏÔÏÒÕÀ, �ÏÌÕÞÁÅÍ
|J2| 6 2|~�|EU1�a ∞∫" zdF|~R1|(a1=Æz) = −2|~�|EU1�a ∞∫" zd(1− F|~R1|(a1=Æz))= 2|~�|EU1�(a"(1− F|~R1|(a1=Æ")) + a ∞∫" (1− F|~R1|(a1=Æz)) dz)

6 2|~�|EU1�(C"1−Æ + C ∞∫" dzzÆ ) = 2|~�|EU1C�"1−Æ ÆÆ − 1 ;ÇÄÅ ËÏÎÓÔÁÎÔÁ C ×ÚÑÔÁ ÉÚ Ï�ÅÎËÉ (3.5). ðÏ ÚÁÄÁÎÎÏÍÕ " ÍÙ ×ÙÂÅÒÅÍ �ÔÁË, ÞÔÏÂÙ �"1−Æ ÂÙÌÏ ÓËÏÌØ ÕÇÏÄÎÏ ÍÁÌÙÍ.òÁÓÓÍÏÔÒÉÍ �ÏÓÌÅÄÎÅÅ ÓÌÁÇÁÅÍÏÅ J3. ÷ÏÓ�ÏÌØÚÕÅÍÓÑ ÓÌÅÄÕÀÝÉÍ�ÒÅÄÓÔÁ×ÌÅÎÉÅÍ:J3 = −a a1=Æ"∫0 ∞∫0 E(eia−1=Æ(~�;~�′)ru − 1− i (~�; ~�′)rua1=Æ )dFU1(u)dF|~R1|(r)+ a ∞∫0 E(eia−1=Æ(~�;~�′)v − 1− i (~�; ~�′)va1=Æ )dFV1(v) =: −J13 + J23 :óÌÁÇÁÅÍÏÅ J13 Ï�ÅÎÉ×ÁÅÔÓÑ ÔÏÞÎÏ ÔÁË ÖÅ, ËÁË J1, É ÜÔÁ Ï�ÅÎËÁ Ñ×ÌÑ-ÅÔÓÑ ÓËÏÌØ ÕÇÏÄÎÏ ÍÁÌÏÊ ×ÅÌÉÞÉÎÏÊ. äÌÑ J23 �ÏÓÌÅ ÚÁÍÅÎÙ �ÅÒÅÍÅÎÎÏÊa−1=Æv = z ÎÁ�ÉÛÅÍ �ÒÅÄÓÔÁ×ÌÅÎÉÅJ23 = a "∫0 E(ei(~�;~�′)z − 1− i(~�; ~�′)z)dFV1(a1=Æz)+ a ∞∫" E(ei(~�;~�′)z − 1− i(~�; ~�′)z)dFV1(a1=Æz) =: J ′3 + J ′′3 :ó ÕÞÅÔÏÍ ÎÅÒÁ×ÅÎÓÔ×Á (3.6) ÓÌÁÇÁÅÍÏÅ J ′3 Ï�ÅÎÉ×ÁÅÔÓÑ ÔÏÞÎÏ ÔÁË ÖÅ,ËÁË J1. ðÒÉ ÜÔÏÍ ÍÏÖÎÏ ×ÚÑÔØ ′ = 2, ÔÁË ËÁË ÎÅ ÔÒÅÂÕÅÔÓÑ ÎÁÌÉÞÉÑÓÏÏÔ×ÅÔÓÔ×ÕÀÝÅÇÏ ÍÏÍÅÎÔÁ Õ ×ÅÌÉÞÉÎÙ U1. ë ÉÎÔÅÇÒÁÌÕJ ′′3 = −E ∞∫" (ei(~�;~�′)z − 1− i(~�; ~�′)z) a d(1− FV1(a1=Æz))



106 å. ó. çáòáêÍÏÖÎÏ �ÒÉÍÅÎÉÔØ ×ÔÏÒÕÀ ÔÅÏÒÅÍÕ èÅÌÌÉ (ÓÍ. [9, ÓÔÒ. 211℄) , ÔÁË ËÁËÓÏÇÌÁÓÎÏ (3.7) a(1− FV1(a1=Æz)) ∼ rEUÆ1zÆ �ÒÉ a → ∞:÷ ÒÅÚÕÌØÔÁÔÅ �ÏÌÕÞÉÍ, ÞÔÏlima→∞
J ′′3 = rEUÆ1 ÆE ∞∫" (ei(~�;~�′)z − 1− i(~�; ~�′)z) dzzÆ+1= rEUÆ1 Æ ∫~s∈S+1 ∞∫0 (ei(~�;~s)z − 1− i(~�;~s)z) dzzÆ+1�(d~s)

− rEUÆ1 ÆE "∫0 (ei(~�;~�′)z − 1− i(~�; ~�′)z) dzzÆ+1 :úÄÅÓØ ×ÔÏÒÏÅ ÓÌÁÇÁÅÍÏÅ Ï�ÅÎÉ×ÁÅÔÓÑ ×ÅÌÉÞÉÎÏÊ
|~�|2rEUÆ1 Æ "∫0 z2 dzzÆ+1 = |~�|2rEUÆ1 Æ "2−Æ2− Æ :úÁ ÓÞÅÔ ×ÙÂÏÒÁ " ÜÔÏ ÓÌÁÇÁÅÍÏÅ ÍÏÖÅÔ ÂÙÔØ ÓÄÅÌÁÎÏ ÓËÏÌØ ÕÇÏÄÎÏÍÁÌÙÍ.÷ ÒÅÚÕÌØÔÁÔÅ �ÒÏ×ÅÄÅÎÎÙÈ ×ÙÞÉÓÌÅÎÉÊ ÍÙ �ÏÌÕÞÉÌÉ, ÞÔÏlima→∞

ln('̃a(~�))�t =rEUÆ1 Æ ∫~s∈S+1 ∞∫0 (ei(~�;~s)z−1−i(~�;~s)z) dzzÆ+1�(d~s): (3.14)òÁÓÓÍÁÔÒÉ×ÁÑ ÏÔÄÅÌØÎÏ ÏÂÌÁÓÔÉ (~�;~s) > 0 É (~�;~s) < 0 É �ÒÉÎÉÍÁÑ×Ï ×ÎÉÍÁÎÉÅ ÈÏÒÏÛÏ ÉÚ×ÅÓÔÎÙÅ ÆÏÒÍÕÌÙ (ÓÍ., ÎÁ�ÒÉÍÅÒ, [10, ÓÔÒ. 46℄)
∞∫0 (eix − 1− ix) dxx1+Æ = ei�Æ=2 �(2− Æ)Æ(Æ − 1) ;

∞∫0 (e−ix − 1 + ix) dxx1+Æ = e−i�Æ=2 �(2− Æ)Æ(Æ − 1) ;
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∞∫0 (ei(~�;~s)z − 1− i(~�;~s)z) dzzÆ+1= �(2− Æ)Æ(Æ − 1) |(~�;~s)|Æ( os (�Æ2 ) + i sign(~�;~s) sin (�Æ2 )):ðÒÉ 1 < Æ < 2 ËÏÓÉÎÕÓ × ÜÔÏÊ ÆÏÒÍÕÌÅ �ÒÉÎÉÍÁÅÔ ÏÔÒÉ�ÁÔÅÌØÎÙÅÚÎÁÞÅÎÉÑ. ÷ Ó×ÑÚÉ Ó ÜÔÉÍ ÏËÏÎÞÁÔÅÌØÎÙÊ ÏÔ×ÅÔ ÄÌÑ �ÒÅÄÅÌØÎÏÇÏ ×ÙÒÁ-ÖÅÎÉÑ × (3.14) ÅÓÔÅÓÔ×ÅÎÎÏ ÚÁ�ÉÓÁÔØ × ÓÌÅÄÕÀÝÅÍ ×ÉÄÅ:lima→∞

ln('̃a(~�))�t= −rEUÆ1 �(2 − Æ)(Æ − 1) ∣∣ os (�Æ2 )∣∣
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