
úÁ�ÉÓËÉ ÎÁÕÞÎÙÈÓÅÍÉÎÁÒÏ× ðïíé�ÏÍ 431, 2014 Ç.ì. ÷. òÏÚÏ×ÓËÉÊ÷åòïñ�îïó�é íáìùè õëìïîåîéê÷ú÷åûåîîïê óõííù îåúá÷éóéíùèóìõþáêîùè ÷åìéþéî ó ïâýéíòáóðòåäåìåîéåí, õâù÷áàýéí ÷ îõìå îåâùó�òåå ó�åðåîé1. ÷×ÅÄÅÎÉÅ É ÒÅÚÕÌØÔÁÔÙ. ðÕÓÔØ S = ∑j>1�(j)Xj ; ÇÄÅ {Xi} Ñ×ÌÑ-ÀÔÓÑ ÎÅÚÁ×ÉÓÉÍÙÍÉ ËÏ�ÉÑÍÉ �ÏÌÏÖÉÔÅÌØÎÏÊ ÓÌÕÞÁÊÎÏÊ ×ÅÌÉÞÉÎÙ X ÓÆÕÎË�ÉÅÊ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ V (x), Á �(·) { ÎÅËÏÔÏÒÁÑ ÏÇÒÁÎÉÞÅÎÎÁÑ �ÏÌÏ-ÖÉÔÅÌØÎÁÑ ÎÅ×ÏÚÒÁÓÔÁÀÝÁÑ ÆÕÎË�ÉÑ, ÚÁÄÁÎÎÁÑ ÎÁ ÉÎÔÅÒ×ÁÌÅ [1;∞).òÑÄ S �ÒÅÄ�ÏÌÁÇÁÅÔÓÑ ÓÈÏÄÑÝÉÍÓÑ �.Î., ÞÔÏ ÒÁ×ÎÏÓÉÌØÎÏ ÕÓÌÏ×ÉÀ
∑j>1E min (1; �(j)X) < ∞: (1:1)ëÁË ÉÚ×ÅÓÔÎÏ, ÓËÏÒÏÓÔØ ÓÔÒÅÍÌÅÎÉÑ ×ÅÒÏÑÔÎÏÓÔÉ P(S < r) Ë ÎÕÌÀ �ÒÉr ց 0 ÚÁ×ÉÓÉÔ ÏÔ �Ï×ÅÄÅÎÉÑ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ V × ÎÕÌÅ É ÎÁ ÂÅÓËÏÎÅÞ-ÎÏÓÔÉ, �ÒÉÞÅÍ �ÏÓÌÅÄÎÅÅ × Ï�ÒÅÄÅÌÅÎÎÏÊ ÓÔÅ�ÅÎÉ ÄÉËÔÕÅÔÓÑ ÕÓÌÏ×É-ÅÍ (1.1). �ÁË, ÅÓÌÉ �(n) ≍ n−A; A > 1; ÉÌÉ �(n) ≍ qn; 0 < q < 1;ÔÏ (1.1) ÒÁ×ÎÏÓÉÌØÎÏ ÕÓÌÏ×ÉÑÍ EX1=A < ∞ É E ln (1 +X) < ∞, ÓÏÏÔ-×ÅÔÓÔ×ÅÎÎÏ.úÄÅÓØ É × ÄÁÌØÎÅÊÛÅÍ,u(y) ≍ v(y) ⇐⇒ ln {u(y)=v(y)} = O (1); y → ∞:åÓÌÉ ÎÅ ÓÌÉÛËÏÍ ÏÇÒÁÎÉÞÉ×ÁÔØ �Ï×ÅÄÅÎÉÅ V × ÎÕÌÅ, ÕÄÁÅÔÓÑ �Ï-ÌÕÞÉÔØ Ï�ÔÉÍÁÌØÎÙÅ ÌÏÇÁÒÉÆÍÉÞÅÓËÉÅ ÁÓÉÍ�ÔÏÔÉËÉ ÄÌÑ P(S < r)(ÎÁ�ÒÉÍÅÒ, [1{6℄).äÌÑ ÎÁÈÏÖÄÅÎÉÑ ÂÏÌÅÅ ÔÏÞÎÙÈ Ï�ÅÎÏË, ËÁË �ÒÁ×ÉÌÏ, �ÒÅÄ�ÏÌÁÇÁÅÔ-ÓÑ, ÞÔÏ V × ÎÕÌÅ ÕÂÙ×ÁÅÔ ÓÔÅ�ÅÎÎÙÍ ÏÂÒÁÚÏÍ, ÎÁ�ÒÉÍÅÒ �ÒÁ×ÉÌØÎÏÍÅÎÑÅÔÓÑ (ÓÍ. [7, 8℄ É [16℄) ÉÌÉ ÖÅ ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÓÕÝÅÓÔ×ÅÎÎÏ ÍÅÎÅÅÏÇÒÁÎÉÞÉÔÅÌØÎÏÍÕ ÕÓÌÏ×ÉÀ, �ÒÅÄÌÏÖÅÎÎÏÍÕ × [9℄ (ÓÍ. ÔÁËÖÅ [10℄):ëÌÀÞÅ×ÙÅ ÓÌÏ×Á: ÍÁÌÙÅ ÕËÌÏÎÅÎÉÑ, ÓÕÍÍÙ ÎÅÚÁ×ÉÓÉÍÙÈ �ÏÌÏÖÉÔÅÌØÎÙÈ ÓÌÕ-ÞÁÊÎÙÈ ×ÅÌÉÞÉÎ, ÍÅÄÌÅÎÎÏ ÍÅÎÑÀÝÉÅÓÑ ÆÕÎË�ÉÉ.òÁÂÏÔÁ �ÏÄÄÅÒÖÁÎÁ ÇÒÁÎÔÏÍ îû 2504.2014.1 É ÇÒÁÎÔÏÍ òææé 13-01-00256a.178



÷åòïñ�îïó�é íáìùè õëìïîåîéê ÷ú÷åûåîîïê óõííù 179L. óÕÝÅÓÔ×ÕÀÔ �ÏÓÔÏÑÎÎÙÅ b ∈ (0; 1); 
1; 
2 > 1 É " > 0, ÔÁËÉÅÞÔÏ �ÒÉ ËÁÖÄÏÍ r 6 "
1 V (b r) 6 V (r) 6 
2 V (b r): (1:2)÷ ÄÁÌØÎÅÊÛÅÍ, ÒÅÚÕÌØÔÁÔÙ ÉÚ [9℄ ÂÙÌÉ ÕÓÏ×ÅÒÛÅÎÓÔ×Ï×ÁÎÙ× [11℄ É [12℄. ÷ �ÏÓÌÅÄÎÅÊ ÒÁÂÏÔÅ ÕÓÌÏ×ÉÅ L ÂÙÌÏ ÚÁÍÅÎÅÎÏ ÂÏÌÅÅ ÏÂ-ÝÉÍ �ÒÅÄ�ÏÌÏÖÅÎÉÅÍ R (ÓÍ. ÎÉÖÅ), �ÏÚ×ÏÌÑÀÝÅÍ V (r), × ÔÏÍ ÞÉÓÌÅ,ÕÂÙ×ÁÔØ × ÎÕÌÅ ÍÅÄÌÅÎÎÅÅ ÌÀÂÏÊ ÓÔÅ�ÅÎÉ r (ÎÁ�ÒÉÍÅÒ, ÂÙÔØ ÍÅÄÌÅÎÎÏÍÅÎÑÀÝÅÊÓÑ ÆÕÎË�ÉÅÊ).äÌÑ y > 0 �ÏÌÏÖÉÍ �(y) = 1y y∫0 u dV (u)É ××ÅÄÅÍ ÕÓÌÏ×ÉÅR. óÕÝÅÓÔ×ÕÀÔ �ÏÓÔÏÑÎÎÙÅ b ∈ (0; 1); 
1 > b; 
2 > 1 É " > 0,ÔÁËÉÅ ÞÔÏ �ÒÉ ËÁÖÄÏÍ r 6 "
1 �(b r) 6 �(r) 6 
2 �(b r): (1:3)÷ [12℄ �ÏËÁÚÁÎÏ, ÞÔÏ L⇐⇒ R∣∣∣ 
1>1: ÷ ÔÏ ÖÅ ×ÒÅÍÑ, ÅÓÌÉ�(y) ≍ l(y); y → +0; (1:4)ÇÄÅ ÆÕÎË�ÉÑ l(y) ÍÅÄÌÅÎÎÏ ÍÅÎÑÅÔÓÑ × ÎÕÌÅ, ÔÏV (y) ≍ l̃(y) = y∫0 l(u)=u du; y → +0; (1:5)�ÒÉÞÅÍ l̃(y) ÔÁËÖÅ ÍÅÄÌÅÎÎÏ ÍÅÎÑÅÔÓÑ × ÎÕÌÅ. éÚ (1.4) É (1.5) ÓÌÅÄÕÅÔ,ÞÔÏ (1.3) �ÒÉ ÄÏÓÔÁÔÏÞÎÏ ÍÁÌÏÍ b ×Ù�ÏÌÎÑÅÔÓÑ, × ÔÏ ×ÒÅÍÑ ËÁË ÕÓÌÏ-×ÉÅ (1.2) ÎÁÒÕÛÁÅÔÓÑ × ÌÅ×ÏÊ ÅÇÏ ÞÁÓÔÉ. �ÁËÉÍ ÏÂÒÁÚÏÍ, R ÓÌÁÂÅÅ L.ïÂÏÚÎÁÞÉÍf(u) = E e−uX ; L(u) = ∑n>1 log f(u�(n)); u > 0; (1:6)É (ÓÍ. [14, (3.2)℄) �ÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ ÒÁÓ�ÒÅÄÅÌÅÎÉÅ V ÎÁ ÂÅÓËÏÎÅÞÎÏÓÔÉÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÀF. lim sups→∞
s2P(X > s)=EX2 1[X < s ℄ < ∞:õÓÌÏ×ÉÅ F ×Ù�ÏÌÎÑÅÔÓÑ, ËÏÇÄÁ X �ÒÉÎÁÄÌÅÖÉÔ ÏÂÌÁÓÔÉ �ÒÉÔÑÖÅ-ÎÉÑ ËÁËÏÇÏ-ÌÉÂÏ ÕÓÔÏÊÞÉ×ÏÇÏ ÚÁËÏÎÁ, × ÞÁÓÔÎÏÓÔÉ, ÉÍÅÅÔ ËÏÎÅÞÎÕÀ



180 ì. ÷. òïúï÷óëéêÄÉÓ�ÅÒÓÉÀ. éÚ ÎÅÇÏ ÔÁËÖÅ ÓÌÅÄÕÅÔ, ÞÔÏ EXÆ < ∞ �ÒÉ ÎÅËÏÔÏÒÏÍ �Ï-ÌÏÖÉÔÅÌØÎÏÍ Æ (ÓÍ. [11℄).�ÅÏÒÅÍÁ 1 (12). ðÕÓÔØ ×Ù�ÏÌÎÑÀÔÓÑ ÕÓÌÏ×ÉÑ (1:1), R É F É, ËÒÏÍÅÔÏÇÏ, �2(u) = u2 L′′(u) → ∞; u → ∞: (1:7)�ÏÇÄÁ P(S < r) ∼ exp (L(u) + ur)�(u)√2� ; r → 0; (1:8)ÇÄÅ ÆÕÎË�ÉÑ u = u(r) Ñ×ÌÑÅÔÓÑ ÅÄÉÎÓÔ×ÅÎÎÙÍ ÒÅÛÅÎÉÅÍ ÕÒÁ×ÎÅÎÉÑL′(u) + r = 0: (1:9)úÁÍÅÞÁÎÉÅ 1. õÓÌÏ×ÉÅ (1.7) ×ÙÔÅËÁÅÔ ÉÚ L. ëÒÏÍÅ ÔÏÇÏ, ÏÎÏ Ó�ÒÁ×ÅÄ-ÌÉ×Ï (ÂÅÚ ËÁËÉÈ-ÌÉÂÏ �ÒÅÄ�ÏÌÏÖÅÎÉÊ ÏÔÎÏÓÉÔÅÌØÎÏ �Ï×ÅÄÅÎÉÑ V × ÎÕ-ÌÅ), ÅÓÌÉ ×Ù�ÏÌÎÅÎÙ ÕÓÌÏ×ÉÑF É �(j) ≍ e−g(j); ÇÄÅ ÆÕÎË�ÉÑ g ÎÅ ÕÂÙ×Á-ÅÔ, Á g(u)=u ÍÏÎÏÔÏÎÎÏ ÓÔÒÅÍÉÔÓÑ Ë ÎÕÌÀ ÎÁ ÂÅÓËÏÎÅÞÎÏÓÔÉ (ÓÍ. [12℄).ó ÄÒÕÇÏÊ ÓÔÏÒÏÎÙ, ÅÓÌÉ, ÎÁ�ÒÉÍÅÒ, �(j) ≍ exp (−j2), EX2 < ∞ É(ÓÍ. (1.4)) l(y) ≍ ln−2 y, y → +0; ÔÏ lim infu→∞

�(u) = 0:îÅÏÂÈÏÄÉÍÏÅ ÕÓÌÏ×ÉÅ (1.1) �ÒÉ ÂÙÓÔÒÏ ÕÂÙ×ÁÀÝÉÈ ×ÅÓÁÈ �(j) ÚÁ-ÍÅÔÎÏ ÓÌÁÂÅÅ ÕÓÌÏ×ÉÑ F, ÉÇÒÁÀÝÅÇÏ ËÌÀÞÅ×ÕÀ ÒÏÌØ × ÄÏËÁÚÁÔÅÌØÓÔ×ÅÔÅÏÒÅÍÙ 1.÷ [13℄ ÉÓÓÌÅÄÏ×ÁÌÏÓØ, ËÁËÏÊ ×ÉÄ �ÒÉ ÕÓÌÏ×ÉÉ L ÍÏÖÅÔ ÉÍÅÔØ ÁÓÉÍ-�ÔÏÔÉËÁ ×ÅÒÏÑÔÎÏÓÔÉ P(S < r), ÅÓÌÉ ÏÔ �ÒÅÄ�ÏÌÏÖÅÎÉÑ F ÏÔËÁÚÁÔØÓÑ,É, × ÞÁÓÔÎÏÓÔÉ, �ÏÌÕÞÅÎ ÓÌÅÄÕÀÝÉÊ ÒÅÚÕÌØÔÁÔ.�ÅÏÒÅÍÁ 2. ðÕÓÔØ ×Ù�ÏÌÎÅÎÙ ÕÓÌÏ×ÉÑ (1:1), L Ésupm>1�(ml)=�(m) 6 A�(l); l > 1; (1:10)ÇÄÅ A { ÎÅËÏÔÏÒÁÑ �ÏÌÏÖÉÔÅÌØÎÁÑ �ÏÓÔÏÑÎÎÁÑ. �ÏÇÄÁP(S < r) ≍ exp (L(u) + ur)�(u) ; r → 0; (1:11)ÇÄÅ ÆÕÎË�ÉÑ u = u(r) ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÒÁ×ÎÅÎÉÀ (1:9).úÁÍÅÔÉÍ, ÞÔÏ (1.10) ×Ù�ÏÌÎÑÅÔÓÑ, ÅÓÌÉ �(n) ≍ e−g(logn); ÇÄÅ ÆÕÎË�ÉÑg(y)=y ÎÅ ÕÂÙ×ÁÅÔ �ÒÉ ×ÓÅÈ ÄÏÓÔÁÔÏÞÎÏ ÂÏÌØÛÉÈ y. îÁ�ÒÉÍÅÒ, �(n)ÉÍÅÅÔ ×ÉÄ n−Æ ÉÌÉ e−nÆ , ÇÄÅ Æ > 0.



÷åòïñ�îïó�é íáìùè õëìïîåîéê ÷ú÷åûåîîïê óõííù 181÷ ÎÁÓÔÏÑÝÅÊ ÒÁÂÏÔÅ ÉÚÕÞÁÅÔÓÑ, ËÁË ÂÕÄÅÔ ×ÅÓÔÉ ÓÅÂÑ ×ÅÒÏÑÔÎÏÓÔØP(S < r), ÅÓÌÉ L ÚÁÍÅÎÉÔØ ÎÁ R, Á ÕÓÌÏ×ÉÅ F ÏÓÌÁÂÉÔØ.óÆÏÒÍÕÌÉÒÕÅÍ ÒÅÚÕÌØÔÁÔÙ.�ÅÏÒÅÍÁ 3. ðÕÓÔØ ×Ù�ÏÌÎÅÎÙ ÕÓÌÏ×ÉÑ (1:1), R É (ÓÍ. (1:6))lim sups→0 s |f ′′′(s)|=f ′′(s) < ∞: (1:12)�ÏÇÄÁ P(S < r) ≍ exp (L(u) + ur)1 + �(u) ; r → 0; (1:13)ÇÄÅ ÆÕÎË�ÉÑ u = u(r) ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÒÁ×ÎÅÎÉÀ (1:9).úÁÍÅÞÁÎÉÅ 2. õÓÌÏ×ÉÅ (1.12) ×Ù�ÏÌÎÑÅÔÓÑ, ÅÓÌÉ ÆÕÎË�ÉÑ�(x) = EX2 1[X < x℄�ÒÉ ÎÅËÏÔÏÒÏÍ k > 0 ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÀsupx>ux−k �(x) = O (u−k �(u)); u → ∞; (1:14)ÉÌÉ, ÂÏÌÅÅ ÏÂÝÉÍ ÏÂÒÁÚÏÍ,supt>1 �(tu)=�(t) = O (g(u)); u → ∞;ÇÄÅ ∞∫1 g(u)u e−u du < ∞:ïÔÍÅÔÉÍ, ÞÔÏ ÕÓÌÏ×ÉÅ (1.14) ÓÌÁÂÅÅ F. ÷ ÓÁÍÏÍ ÄÅÌÅ, ÉÚ F ×ÙÔÅËÁÅÔ,ÞÔÏ �ÒÉ ÌÀÂÏÍ x > u > 0x−2 �(x) 6 x−2E min (x2; X2) 6 u−2E min (u2; X2) = O (u−2 �(u));u→∞:úÁÍÅÞÁÎÉÅ 3. �ÅÏÒÅÍÁ 3 ÏÓÔÁÅÔÓÑ Ó�ÒÁ×ÅÄÌÉ×ÏÊ, ÅÓÌÉ ÆÕÎË�ÉÑ u× (1.13) ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÑÍL′(u) + r√L′′(u) = O (1); r → 0; (1:15)É L′("u) + r 6 0 6 L′(u=") + r; (1:16)ÇÄÅ ÎÅËÏÔÏÒÁÑ �ÏÓÔÏÑÎÎÁÑ " ∈ (0; 1), Á r > 0 { ÄÏÓÔÁÔÏÞÎÏ ÍÁÌÏ.äÒÕÇÉÍÉ ÓÌÏ×ÁÍÉ, ÔÏÞÎÏÅ ÒÅÛÅÎÉÅ ÕÒÁ×ÎÅÎÉÑ (1.9) ÍÏÖÎÏ ÚÁÍÅÎÉÔØÎÁ �ÒÉÂÌÉÖÅÎÎÏÅ.



182 ì. ÷. òïúï÷óëéêúÁÍÅÞÁÎÉÅ 4. ðÏÌÏÖÉÍ I0(u) = ∞∫1 log f(u�(t)) dt. åÓÌÉ ÆÕÎË�ÉÑ �( · )ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÀ
∞∫1 ∣∣log′′ �(t)∣∣ dt < ∞ (1:17)É, ËÒÏÍÅ ÔÏÇÏ,

∞∫1 ∣∣(s log′ f(s))′∣∣ ds < ∞; (1:18)ÔÏ (ÓÍ. (1.13))L(u) = I0(u) + 0:5 log f(u) +O (1); u → ∞: (1:19)ïÔÍÅÔÉÍ, ÞÔÏ (1.18) ×Ù�ÏÌÎÑÅÔÓÑ, ÅÓÌÉ ÆÕÎË�ÉÑ s log′ f(s) ÍÏÎÏ-ÔÏÎÎÁ ÎÁ ÂÅÓËÏÎÅÞÎÏÓÔÉ. äÒÕÇÉÅ ÕÓÌÏ×ÉÑ ÍÏÖÎÏ ÎÁÊÔÉ × [10℄ É [15℄.îÉÖÅÓÌÅÄÕÀÝÅÅ ÓÌÅÄÓÔ×ÉÅ ÔÅÏÒÅÍÙ 3 �ÒÅÄÓÔÁ×ÌÑÅÔ ÓÏÂÏÊ ÁÎÁÌÏÇÔÅÏÒÅÍÙ 4 ÉÚ [13℄.�ÅÏÒÅÍÁ 4. ðÕÓÔØ ×Ù�ÏÌÎÅÎÙ ÕÓÌÏ×ÉÑ (1:1), R, (1:12), (1:17), (1:18)É s2 I ′′0 (s) → ∞; s → ∞. �ÏÇÄÁP(S < r) ≍ √ f(u)u2 I ′′0 (u) eI0(u)+ur; r → 0;ÇÄÅ ÆÕÎË�ÉÑ u = u(r) �ÒÉ ÎÅËÏÔÏÒÏÊ �ÏÓÔÏÑÎÎÏÊ " ∈ (0; 1) É ×ÓÅÈÄÏÓÔÁÔÏÞÎÏ ÍÁÌÙÈ �ÏÌÏÖÉÔÅÌØÎÙÈ r ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÑÍI ′0("u) + r 6 0 6 I ′0(u=") + r; ∣∣∣
I ′0(u) + r√I ′′0 (u) ∣∣∣ < 1=":2. äÏËÁÚÁÔÅÌØÓÔ×Á. ðÒÉ ÄÏËÁÚÁÔÅÌØÓÔ×ÁÈ ÎÁÍÉ ÓÕÝÅÓÔ×ÅÎÎÏ ÉÓ�ÏÌØ-ÚÕÀÔÓÑ ÒÅÚÕÌØÔÁÔÙ ÉÚ [12℄ É [13℄.ðÕÓÔØ ÓÌÕÞÁÊÎÁÑ ×ÅÌÉÞÉÎÁ X(u); u > 0, ÉÍÅÅÔ ÒÁÓ�ÒÅÄÅÌÅÎÉÅe−u r V (dr)=f(u):éÚ [13, (3.4), (3.5)℄ ÓÌÅÄÕÅÔ, ÞÔÏP(S < r) 6

eL(u)+ur�(u) ( 1√2� + 6 �(u)�(u)) ; (2:1)



÷åòïñ�îïó�é íáìùè õëìïîåîéê ÷ú÷åûåîîïê óõííù 183ÇÄÅ �(u) = 1�3(u) ∑j>1 �3j E ∣∣X(u�(j))−EX(u�(j)∣∣3; (2:2)Á ÆÕÎË�ÉÑ u ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÀ (1.9). ëÒÏÍÅ ÔÏÇÏ,P(S < r) 6 eL(u)+ur: (2:3)éÍÅÅÍ, �(u) 6 8 ∑j>1 �3(j)EX3(u�(j)) 6 8A=�(u); (2:4)ÇÄÅ, ÓÏÇÌÁÓÎÏ [12, (2.5) �ÒÉ h > 1℄ É (1.12) (ÓÍ. ÔÁËÖÅ [14, ÌÅÍÍÁ 2.2℄,A = sup
>0 
EX3(
)=VarX(
) < ∞: (2:5)÷ÅÒÈÎÑÑ Ï�ÅÎËÁ × (1.13) ×ÙÔÅËÁÅÔ ÉÚ (2.1), (2.3){(2.5).äÁÌÅÅ, ÉÚ [12, (3.6), (3.7) É (3.10)℄ Ó ÕÞÅÔÏÍ (2.2), (2.4) É (2.5) �ÒÉÌÀÂÏÍ K > 0 ÓÌÅÄÕÅÔP(S<r)>eL(u)+ur−2Kmax(1− �2(�u)K2 ; 1�(�u)(K ��(K=�(�u))−48A));(2:6)ÇÄÅ u É �u ÕÄÏ×ÌÅÔ×ÏÒÑÀÔ ÕÓÌÏ×ÉÑÍ (1.9) É �u( r + L′(�u)) = K, ÓÏÏÔ×ÅÔ-ÓÔ×ÅÎÎÏ, ��(t) = 1t t∫0 d�(x), Á �( · ) { ÓÔÁÎÄÁÒÔÎÏÅ ÎÏÒÍÁÌØÎÏÅ ÒÁÓ�ÒÅÄÅ-ÌÅÎÉÅ. ëÒÏÍÅ ÔÏÇÏ,
|�2(�u)− �2(u)| 6 (2 + 8A)K: (2:7)ï�ÅÎËÁ × (1.13) ÓÎÉÚÕ ×ÙÔÅËÁÅÔ ÉÚ (2.6) É (2.7) �ÒÉ ÄÏÓÔÁÔÏÞÎÏ ÂÏÌØ-ÛÏÍ K. �ÅÏÒÅÍÁ 3 ÄÏËÁÚÁÎÁ. �òÁÓÓÍÏÔÒÉÍ ÚÁÍÅÞÁÎÉÅ 1. åÇÏ �ÅÒ×ÏÅ ÕÔ×ÅÒÖÄÅÎÉÅ ÓÌÅÄÕÅÔ ÉÚ [9℄.äÌÑ �ÒÏ×ÅÒËÉ ×ÔÏÒÏÇÏ ÚÁÍÅÔÉÍ, ÞÔÏ ÅÓÌÉ u�(n+ 1) < 1 6 u�(n), ÔÏ�2(u) 6

( ∑16j6n+∑j>n)(u�(j))2 EX2(u�(j)) = J1 + J2:÷ ÎÁÛÅÍ �ÒÉÍÅÒÅ �ÒÉ u → ∞J1 = O(u2 ∑j>n�2(j)); J2 = O(u2 ∑16j6n 1
| lnu�(j)|):



184 ì. ÷. òïúï÷óëéêðÕÓÔØ u = uN = e(N+1=2)2 ; ÇÄÅ N = 1; 2; : : : . �ÏÇÄÁ n = N É, × ÓÏÇÌÁÓÉÉÓ �ÒÅÄÙÄÕÝÉÍÉ Ï�ÅÎËÁÍÉ, �ÒÉ zN = (N + 1=2)2 É N → ∞J1 = O( ∑j>N e−2(j2−zN )) = O(e−
N );J2 = O( ∑16j6N 1zN − j2) = O(lnN=N):�ÁËÉÍ ÏÂÒÁÚÏÍ, limN→∞

�(u) = 0. úÁÍÅÞÁÎÉÅ 1 �ÏÌÎÏÓÔØÀ �ÒÏ×ÅÒÅÎÏ.úÁÍÅÞÁÎÉÅ 2 Ñ×ÌÑÅÔÓÑ ÓÌÅÄÓÔ×ÉÅÍ ÏÞÅ×ÉÄÎÙÈ Ï�ÅÎÏË f ′′(s)>�(1=s)=eÉ s |f ′′′(s)| 6 �(1=s) + ∞∫1 �(x=s) e−x(x− 1) dx:úÁÍÅÞÁÎÉÅ 3 ×ÙÔÅËÁÅÔ ÉÚ ÎÉÖÅÓÌÅÄÕÀÝÉÈ ÓÏÏÔÎÏÛÅÎÉÊ (ÓÍ. [12,(3.10) É ÄÁÌÅÅ℄), × ËÏÔÏÒÙÈ ÆÕÎË�ÉÑ h = h(r) ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÒÁ×ÎÅÎÉÀL′(h) + r = 0:
∣∣∣∣ ln �2(u)�2(h) ∣∣∣∣ = ∣∣∣∣∣∣

u∫h d�2(u)�2(u) ∣∣∣∣∣∣
6 (2 + 8A) ∣∣∣∣∣∣ u∫h duu ∣∣∣∣∣∣

= (2 + 8A) ∣∣∣ ln uh ∣∣∣ ;0 6 L(u) + u r − (L(h) + h r) = u∫h (L′(t)+r) dt 6 |(u− h)| |L′(u) + r|=(u− h)2 L′′(ũ); ũ ∈ (u; h):úÁÍÅÞÁÎÉÅ 4 É ÔÅÏÒÅÍÁ 4 Ó ÕÞÅÔÏÍ (2.5) �ÒÏ×ÅÒÑÀÔÓÑ ÔÁË ÖÅ, ËÁËÁÎÁÌÏÇÉÞÎÙÅ ÕÔ×ÅÒÖÄÅÎÉÑ ÉÚ [10℄ É [13℄. �ìÉÔÅÒÁÔÕÒÁ1. F. Aurzada, On the lower tail probabilities of some random sequen
es in lp. | J.Theor. Probab., 20 (2007), 843{858.2. F. Aurzada, A short note on small deviations of sequen
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reasing weights. | Statist. Probab. Letters 78 (2008), 2300{2307.3. A. A. Borovkov, P. S. Ruzankin, On small deviations of series of weighted randomvariables. | J. Theor. Probab. 21 (2008), 628{649.4. L. V. Rozovsky, Small deviations of series of weighted i.i.d. non-negative randomvariables with a positive mass at the origin. | Statist. Probab. Letters, 79 (2009),1495{1500.
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