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§1. ÷×ÅÄÅÎÉÅèÁÒÁËÔÅÒÉÚÁ�ÉÉ ×ÅÒÏÑÔÎÏÓÔÎÙÈ ÒÁÓ�ÒÅÄÅÌÅÎÉÊ Ó×ÏÊÓÔ×ÁÍÉ �ÏÄÈÏ-ÄÑÝÉÈ ÓÔÁÔÉÓÔÉË �ÒÅÄÓÔÁ×ÌÑÀÔ ÓÏÂÏÊ ÄÏ×ÏÌØÎÏ ÒÁÚ×ÉÔÙÊ ÒÁÚÄÅÌ ÔÅÏ-ÒÉÉ ×ÅÒÏÑÔÎÏÓÔÅÊ É ÍÁÔÅÍÁÔÉÞÅÓËÏÊ ÓÔÁÔÉÓÔÉËÉ. ìÉÔÅÒÁÔÕÒÁ, �ÏÓ×Ñ-ÝÅÎÎÁÑ ÜÔÏÊ ÏÂÌÁÓÔÉ, ×ÅÓØÍÁ ÏÂÛÉÒÎÁ. íÙ ÏÔÍÅÔÉÍ ÔÏÌØËÏ ÎÁÉÂÏÌÅÅÉÚ×ÅÓÔÎÕÀ ÍÏÎÏÇÒÁÆÉÀ [3℄. ÷�ÒÏÞÅÍ, ÓÌÅÄÕÅÔ ÚÁÍÅÔÉÔØ, ÞÔÏ ÂÏÌØÛÉÎ-ÓÔ×Ï ÈÁÒÁËÔÅÒÉÚÁ�ÉÏÎÎÙÈ ÒÅÚÕÌØÔÁÔÏ×, ÉÓ�ÏÌØÚÕÀÝÉÈ ÎÅÓËÏÌØËÏ ÓÌÕ-ÞÁÊÎÙÈ ×ÅÌÉÞÉÎ ÉÌÉ ×ÅËÔÏÒÏ×, �ÒÅÄ�ÏÌÁÇÁÅÔ ÉÈ ÓÔÏÈÁÓÔÉÞÅÓËÕÀ ÎÅÚÁ-×ÉÓÉÍÏÓÔØ. ÷ Ó×ÑÚÉ Ó ÜÔÉÍ �ÒÅÄÓÔÁ×ÌÑÅÔÓÑ ÉÎÔÅÒÅÓÎÙÍ ×Ï�ÒÏÓ ÏÂ ÏÔ-ËÁÚÅ ÏÔ �ÒÅÄ�ÏÌÏÖÅÎÉÑ Ï ÎÅÚÁ×ÉÓÉÍÏÓÔÉ. ïÄÎÉÍ ÉÚ ÎÁÉÂÏÌÅÅ �ÒÏÓÔÙÈÔÉ�Ï× ÓÔÏÈÁÓÔÉÞÅÓËÏÊ ÚÁ×ÉÓÉÍÏÓÔÉ Ñ×ÌÑÅÔÓÑ ÓÉÍÍÅÔÒÉÞÅÓËÁÑ ÚÁ×ÉÓÉ-ÍÏÓÔØ (ÉÌÉ, ÞÔÏ ÔÏ ÖÅ, ÕÓÌÏ×ÎÁÑ ÎÅÚÁ×ÉÓÉÍÏÓÔØ), ÉÚÕÞÅÎÉÅ ËÏÔÏÒÏÊÍÏÖÅÔ ÂÙÔØ Ó×ÅÄÅÎÏ Ë ÒÁÓÓÍÏÔÒÅÎÉÀ ÍÁÓÛÔÁÂÎÙÈ ÓÍÅÓÅÊ ÒÁÓ�ÒÅÄÅÌÅ-ÎÉÊ (ÓÍ. [10℄ É ÌÉÔÅÒÁÔÕÒÕ, ÕËÁÚÁÎÎÕÀ ÔÁÍ).ãÅÌØ �ÒÅÄÌÁÇÁÅÍÏÊ ÓÔÁÔØÉ ÓÏÓÔÏÉÔ × �Ï�ÙÔËÅ ÒÁÚÒÁÂÏÔÁÔØ ÈÁÒÁË-ÔÅÒÉÚÁ�ÉÉ ×ÅÒÏÑÔÎÏÓÔÎÙÈ ÒÁÓ�ÒÅÄÅÌÅÎÉÊ Ó×ÏÊÓÔ×ÁÍÉ ÓÉÍÍÅÔÒÉÞÎÏ ÚÁ-×ÉÓÉÍÙÈ ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ. ðÒÉ ÜÔÏÍ ÍÙ ÒÁÓÓÍÏÔÒÉÍ ÔÏÌØËÏ �ÒÏ-ÓÔÅÊÛÉÊ ÓÌÕÞÁÊ, ËÏÇÄÁ ÚÁ×ÉÓÉÍÏÓÔØ �ÏÌÕÞÁÅÔÓÑ ÚÁ ÓÞÅÔ ÕÍÎÏÖÅÎÉÑ �Ï-ÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÉ ÎÅÚÁ×ÉÓÉÍÙÈ ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÎÙÈ ÓÌÕÞÁÊÎÙÈ×ÅÌÉÞÉÎ ÎÁ ÏÄÎÕ É ÔÕ ÖÅ �ÏÌÏÖÉÔÅÌØÎÕÀ ×ÅÌÉÞÉÎÕ, ÎÅ ÚÁ×ÉÓÑÝÕÀ ÏÔÜÔÏÊ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÉ.

§2. ïÓÎÏ×ÎÙÅ ÒÅÚÕÌØÔÁÔÙ2.1. ï ×ÏÓÓÔÁÎÏ×ÌÅÎÉÉ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÏÊ ÆÕÎË�ÉÉ ÍÁÓÛ-ÔÁÂÎÏÊ ÓÍÅÓÉ. ÷ ËÎÉÇÅ à. ÷. ìÉÎÎÉËÁ [8℄ ÂÙÌ, × ÞÁÓÔÎÏÓÔÉ, �ÏÌÕÞÅÎÓÌÅÄÕÀÝÉÊ ÒÅÚÕÌØÔÁÔ.ëÌÀÞÅ×ÙÅ ÓÌÏ×Á: ÍÁÓÛÔÁÂÎÙÅ ÓÍÅÓÉ, ÎÏÒÍÁÌØÎÏÅ ÒÁÓ�ÒÅÄÅÌÅÎÉÅ, ÕÓÔÏÊÞÉ×ÙÅÒÁÓ�ÒÅÄÅÌÅÎÉÑ, ÈÁÒÁËÔÅÒÉÚÁ�ÉÏÎÎÙÅ Ó×ÏÊÓÔ×Á ÒÁÓ�ÒÅÄÅÌÅÎÉÊ.üÔÁ ÒÁÂÏÔÁ ÂÙÌÁ �ÏÄÄÅÒÖÁÎÁ ÇÒÁÎÔÏÍ GA�CR 16-03708S þÅÈÉÉ.81



82 é. ÷. ÷ïìþ³îëï÷á, ì. â. ëìåâáîï÷�ÅÏÒÅÍÁ 2.1. ðÕÓÔØ '(t) { ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÁÑ ÆÕÎË�ÉÑ, ÁÎÁÌÉÔÉ-ÞÅÓËÁÑ × ÏËÒÅÓÔÎÏÓÔÉ ÔÏÞËÉ t = 0, Á f(t) { ÎÅËÏÔÏÒÁÑ ÈÁÒÁËÔÅÒÉ-ÓÔÉÞÅÓËÁÑ ÆÕÎË�ÉÑ. äÏ�ÕÓÔÉÍ, ÞÔÏ {tj ; j = 1; 2; : : :} { �ÏÓÌÅÄÏ×Á-ÔÅÌØÎÏÓÔØ �ÏÌÏÖÉÔÅÌØÎÙÈ ÞÉÓÅÌ, ÍÏÎÏÔÏÎÎÏ ÓÔÒÅÍÑÝÁÑÓÑ Ë ÎÕÌÀ.åÓÌÉ f(tj) = '(tj); j = 1; 2; : : : ;ÔÏ f(t) = '(t) �ÒÉ ×ÓÅÈ t ∈ R1:�ÅÏÒÅÍÁ 2.1 ÎÁÛÌÁ ÓÕÝÅÓÔ×ÅÎÎÙÅ �ÒÉÍÅÎÅÎÉÑ × ÔÅÏÒÉÉ ÈÁÒÁËÔÅÒÉ-ÚÁ�ÉÊ ×ÅÒÏÑÔÎÏÓÔÎÙÈ ÒÁÓ�ÒÅÄÅÌÅÎÉÊ (ÓÍ. [4℄). îÁÛÁ �ÅÌØ × ÜÔÏÍ ÒÁÚÄÅ-ÌÅ ÓÏÓÔÏÉÔ × �ÏÌÕÞÅÎÉÉ ÁÎÁÌÏÇÁ ÔÅÏÒÅÍÙ 2.1 ÄÌÑ ÓÌÕÞÁÑ, ËÏÇÄÁ ÈÁÒÁË-ÔÅÒÉÓÔÉÞÅÓËÉÅ ÆÕÎË�ÉÉ '(t) É f(t) �ÒÅÄÓÔÁ×ÌÑÀÔ ÓÏÂÏÊ ÍÁÓÛÔÁÂÎÙÅÓÍÅÓÉ. îÁÍ �ÏÔÒÅÂÕÅÔÓÑ ÎÅÓËÏÌØËÏ ÏÂÏÚÎÁÞÅÎÉÊ.ðÕÓÔØ Xs { ÍÎÏÖÅÓÔ×Ï ×ÓÅÈ ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ, ÉÍÅÀÝÉÈ ÓÉÍÍÅ-ÔÒÉÞÅÓËÉÅ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ, Á Y { ÎÅËÏÔÏÒÁÑ ÓÌÕÞÁÊÎÁÑ ×ÅÌÉÞÉÎÁ, �ÏÌÏ-ÖÉÔÅÌØÎÁÑ Ó ×ÅÒÏÑÔÎÏÓÔØÀ 1. ïÂÏÚÎÁÞÉÍ Fs(Y ) ËÌÁÓÓ ×ÓÅÈ ÓÌÕÞÁÊÎÙÈ×ÅÌÉÞÉÎ, �ÒÅÄÓÔÁ×ÉÍÙÈ × ×ÉÄÅX ·Y , ÇÄÅX ∈ Xs ÎÅ ÚÁ×ÉÓÉÔ ÏÔ Y . þÅÒÅÚ
Fa;s(Y ) ÏÂÏÚÎÁÞÉÍ �ÏÄËÌÁÓÓ ËÌÁÓÓÁ Fs(Y ) ÔÅÈ ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎX ·Y ,ÄÌÑ ËÏÔÏÒÙÈ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÁÑ ÆÕÎË�ÉÑ X Ñ×ÌÑÅÔÓÑ ÁÎÁÌÉÔÉÞÅÓËÏÊ× ÎÅËÏÔÏÒÏÊ ÏËÒÅÓÔÎÏÓÔÉ ÎÕÌÑ.÷×ÅÄÅÍ ÅÝÅ ÏÄÉÎ ËÌÁÓÓ ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ. éÍÅÎÎÏ, ÏÂÏÚÎÁÞÉÍ YÍÎÏÖÅÓÔ×Ï �ÏÌÏÖÉÔÅÌØÎÙÈ Ó ×ÅÒÏÑÔÎÏÓÔØÀ 1 ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ, os-�ÒÅÏÂÒÁÚÏ×ÁÎÉÅ ËÏÔÏÒÙÈ ÄÏ�ÕÓËÁÅÔ �ÒÉ t > 0 ÒÁÚÌÏÖÅÎÉÅ ×ÉÄÁg(t) = E{os(t · Yo)} ∼

∞
∑k=0 ak t2�k; (� > 0): (1)òÁÚÌÏÖÅÎÉÅ �ÏÎÉÍÁÅÔÓÑ × ÔÏÍ ÓÍÙÓÌÅ, ÞÔÏ ÄÌÑ ÌÀÂÏÇÏ �ÅÌÏÇÏ m > 0ÓÕÝÅÓÔ×ÕÅÔ ÔÁËÏÅ �ÏÌÏÖÉÔÅÌØÎÏÅ ÞÉÓÌÏ Cm, ÞÔÏ

∣

∣

∣

∣

g(t)− m−1
∑k=0 ak t2�kt2�m − am∣

∣

∣

∣

6 Cm (2)�ÒÉ ×ÓÅÈ ×ÅÝÅÓÔ×ÅÎÎÙÈ t > 0. ëÒÏÍÅ ÔÏÇÏ, ÒÁÚÎÏÓÔØ g(t)− m−1
∑k=0 ak t2�kÓÏÈÒÁÎÑÅÔ ÚÎÁË (Ô.Å. Ñ×ÌÑÅÔÓÑ ÌÉÂÏ ÎÅ�ÏÌÏÖÉÔÅÌØÎÏÊ ÌÉÂÏ ÎÅÏÔÒÉ�Á-ÔÅÌØÎÏÊ) ÎÁ �ÏÌÏÖÉÔÅÌØÎÏÊ �ÏÌÕÏÓÉ �ÒÉ ËÁÖÄÏÍ m = 1; 2; : : :.



ï èáòáë�åòéúáãéé òáóðòåäåìåîéê 83�ÅÏÒÅÍÁ 2.2. ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ Yo ∈ Y. äÁÌÅÅ, �ÕÓÔØ ÓÌÕÞÁÊÎÙÅ×ÅÌÉÞÉÎÙ Z ∈ Fa;s(Yo) É W ∈ Fs(Yo) ÔÁËÏ×Ù, ÞÔÏ ÄÌÑ ÉÈ ÈÁÒÁËÔÅÒÉ-ÓÔÉÞÅÓËÉÈ ÆÕÎË�ÉÊ fZ(t) É fW (t) Ó�ÒÁ×ÅÄÌÉ×ÏfW (tj) = fZ(tj); j = 1; 2; : : : ; (3)ÇÄÅ {tj ; j = 1; 2; : : :} { �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ �ÏÌÏÖÉÔÅÌØÎÙÈ ÞÉÓÅÌ,ÍÏÎÏÔÏÎÎÏ ÓÔÒÅÍÑÝÁÑÓÑ Ë ÎÕÌÀ. �ÏÇÄÁ fW (t) = fZ(t) �ÒÉ ×ÓÅÈ t ∈ R1,Ô.Å. ÓÌÕÞÁÊÎÙÅ ×ÅÌÉÞÉÎÙ W É Z ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÙ.äÏËÁÚÁÔÅÌØÓÔ×Ï. éÍÅÅÍfZ(t) = 2 ∞
∫0 dG(y) ∞

∫0 os(t · x · y) dFU (x); (4)ÇÄÅ G(y) { ÆÕÎË�ÉÑ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ Yo, Á FU (x) { ÆÕÎË�ÉÑ ÒÁÓ�ÒÅÄÅÌÅ-ÎÉÑ ÓÌÕÞÁÊÎÏÊ ×ÅÌÉÞÉÎÙ U , ÄÌÑ ËÏÔÏÒÏÊ Z = U · Yo. ïÂÏÚÎÁÞÉÍ ÞÅÒÅÚFV (x) ÆÕÎË�ÉÀ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ ÓÌÕÞÁÊÎÏÊ ×ÅÌÉÞÉÎÙ V , ÄÌÑ ËÏÔÏÒÏÊW = V · Yo. �ÏÇÄÁ ÓÏÏÔÎÏÛÅÎÉÅ (3) ÍÏÖÅÔ ÂÙÔØ �ÅÒÅ�ÉÓÁÎÏ × ×ÉÄÅ2 ∞
∫0 dG(y) ∞

∫0 os(tj · x · y) dFU (x) = 2 ∞
∫0 dG(y) ∞

∫0 os(tj · x · y) dFV (x)ÉÌÉ
∞
∫0 g(tj · x) dFU (x) = ∞

∫0 g(tj · x) dFV (x);ÄÌÑ j = 1; 2; : : :. îÅÓËÏÌØËÏ ÉÚÍÅÎÉÍ ÌÅ×ÕÀ ÞÁÓÔØ ÜÔÏÇÏ ÓÏÏÔÎÏÛÅÎÉÑ.éÍÅÎÎÏ, ÚÁ�ÉÛÅÍ
∞
∫0 (g(tj · x)− m−1

∑k=0 ak t2�kj x2�k)/t2�mj dFU (x): (5)ðÒÅÖÄÅ ×ÓÅÇÏ ÏÔÍÅÔÉÍ, ÞÔÏ ÉÚ (1) É (2) ×ÙÔÅËÁÅÔlimt→0 g(t)− m−1
∑k=0 ak t2�kt2�m = am 6= 0 ÄÌÑ ×ÓÅÈ m = 1; 2; : : : : (6)åÓÌÉ ÂÙ ÂÙÌÏ � > 1, ÔÏ �ÒÉ m = 1 ÍÙ ÂÙ �ÏÌÕÞÉÌÉ, ÞÔÏ g(t) Ñ×ÌÑ-ÅÔÓÑ os-�ÒÅÏÂÒÁÚÏ×ÁÎÉÅÍ ×ÅÌÉÞÉÎÙ Yo, ×ÙÒÏÖÄÅÎÎÏÊ × ÎÕÌÅ, ×Ï�ÒÅËÉ�ÒÅÄ�ÏÌÏÖÅÎÉÀ Ï ÅÅ �ÏÌÏÖÉÔÅÌØÎÏÓÔÉ. �ÁËÉÍ ÏÂÒÁÚÏÍ, 0 < � 6 1.ðÏÓËÏÌØËÕ Z ∈ Fa;s(Yo), ÔÏ U ÏÂÌÁÄÁÅÔ ËÏÎÅÞÎÙÍÉ ÍÏÍÅÎÔÁÍÉ ×ÓÅÈ



84 é. ÷. ÷ïìþ³îëï÷á, ì. â. ëìåâáîï÷�ÏÌÏÖÉÔÅÌØÎÙÈ �ÏÒÑÄËÏ×. óÏÏÔÎÏÛÅÎÉÑ (2) É (6) �ÏËÁÚÙ×ÁÀÔ, ÞÔÏ ËÉÎÔÅÇÒÁÌÕ (5) ÍÏÖÎÏ �ÒÉÍÅÎÉÔØ ÔÅÏÒÅÍÕ ìÅÂÅÇÁ Ï �ÒÅÄÅÌØÎÏÍ �ÅÒÅ-ÈÏÄÅ �ÏÄ ÚÎÁËÏÍ ÉÎÔÅÇÒÁÌÁ. �ÁËÉÍ ÏÂÒÁÚÏÍ,
∞
∫0 (g(tj · x)− m−1

∑k=0 ak t2�kj x2�k)=t2�mj dFU (x) −−−→j→∞
am ∞

∫0 x2�m dFU (x);(7)m = 1; 2; : : :. �ÁËÉÍ ÏÂÒÁÚÏÍ, ÍÙ ÍÏÖÅÍ ×ÙÞÉÓÌÉÔØ ÍÏÍÅÎÔÙ �ÏÒÑÄËÏ×�m ÒÁÓ�ÒÅÄÅÌÅÎÉÑ FU (x), ÚÎÁÑ ÚÎÁÞÅÎÉÑ fZ(tj).òÁÓÓÍÏÔÒÉÍ ÔÅ�ÅÒØ fW (tj) = 2 ∞
∫0 g(tj · x) dFV (x). óÏÏÔÎÏÛÅÎÉÅ (3)�ÏËÁÚÙ×ÁÅÔ, ÞÔÏ ÓÕÝÅÓÔ×ÕÅÔ �ÒÅÄÅÌlimj→∞

1− fW (tj)t2�j = limj→∞

1− fZ(tj)t2�j = 2 a1 ∞
∫0 x2� dFU (x): (8)ó ÄÒÕÇÏÊ ÓÔÏÒÏÎÙ, ÔÁË ËÁË a0 = 1, ÔÏ �ÒÉ ÌÀÂÏÍ T > 0 ÉÍÅÅÍ1− fW (tj)t2�j = 2 ∞

∫0 (1−g(tj ·x)) dFV (x)=t2�j > 2 T
∫0 (1−g(tj ·x)) dFV (x)=t2�j :ïÄÎÁËÏ,

(1− g(tj · x))=t2�j −−−→j→∞
a1 x2�:ðÏÜÔÏÍÕ2a1 ∞

∫0 x2� dFU (x) = limj→∞

1− fW (tj)t2�j > 2 T
∫0 (1− g(tj · x)) dFV (x)=t2�j= 2a1 T

∫0 x2�dFV (x);Ô.Å., × ÓÉÌÕ �ÒÏÉÚ×ÏÌØÎÏÓÔÉ T > 0,
∞
∫0 x2� dFV (x) 6

∞
∫0 x2� dFU (x) <∞:



ï èáòáë�åòéúáãéé òáóðòåäåìåîéê 85�ÁËÉÍ ÏÂÒÁÚÏÍ, ÆÕÎË�ÉÑ x2� ÉÎÔÅÇÒÉÒÕÅÍÁ �Ï FU (x) É ÍÙ ÍÏÖÅÍ �Å-ÒÅÊÔÉ Ë �ÒÅÄÅÌÕ �ÏÄ ÉÎÔÅÇÒÁÌÏÍ × ×ÙÒÁÖÅÎÉÉ1− fW (tj)t2�j = 2 ∞
∫0 (1− g(tj · x)) dFV (x)=t2�j ;ÞÔÏ ÄÁÅÔ ÎÁÍ 1− fW (tj)t2�j −−−→j→∞

2 a1 ∞
∫0 x2� dFV (x):éÚ (8) ÔÅ�ÅÒØ �ÏÌÕÞÁÅÍ

∞
∫0 x2� dFV (x) = ∞

∫0 x2� dFU (x):éÎÄÕË�ÉÑ �Ï m, �ÒÏ×ÅÄÅÎÎÁÑ Ó �ÏÍÏÝØÀ ÓÈÏÄÎÙÈ ÒÁÓÓÕÖÄÅÎÉÊ É ÉÓ-�ÏÌØÚÏ×ÁÎÉÅÍ ÓÏÏÔÎÏÛÅÎÉÊ
∞
∫0 (g(tj · x)− m−1

∑k=0 ak t2�kj x2�k)=t2�mj dFU (x)= ∞
∫0 (g(tj · x)− m−1

∑k=0 ak t2�kj x2�k)=t2�mj dFV (x);�ÒÉ×ÏÄÉÔ ÎÁÓ Ë ÚÁËÌÀÞÅÎÉÀ, ÞÔÏ
∞
∫0 x2m� dFV (x) = ∞

∫0 x2m� dFU (x)�ÒÉ ×ÓÅÈ m = 1; 2; : : :. ÷×ÉÄÕ ÓÉÍÍÅÔÒÉÞÎÏÓÔÉ ÒÁÓ�ÒÅÄÅÌÅÎÉÊ FU ÉFV ×ÓÅ �ÅÌÙÅ ÍÏÍÅÎÔÙ ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ sign(U) |U |� É sign(V ) |V |�ÓÏ×�ÁÄÁÀÔ. ïÄÎÁËÏ, ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÁÑ ÆÕÎË�ÉÑ ÓÌÕÞÁÊÎÏÊ ×ÅÌÉÞÉ-ÎÙ U ÁÎÁÌÉÔÉÞÎÁ × ÎÅËÏÔÏÒÏÍ ËÒÕÇÅ Ó �ÅÎÔÒÏÍ × ÎÁÞÁÌÅ ËÏÏÒÄÉÎÁÔ.ïÔÓÀÄÁ ÓÌÅÄÕÅÔ, ÞÔÏ ÍÏÍÅÎÔÙ ×ÅÌÉÞÉÎÙ sign(U) |U |� ÕÄÏ×ÌÅÔ×ÏÒÑÀÔÕÓÌÏ×ÉÀ ëÁÒÌÅÍÁÎÁ (ÓÍ., ÎÁ�ÒÉÍÅÒ, [1℄), ÏÂÅÓ�ÅÞÉ×ÁÀÝÅÍÕ ÅÄÉÎÓÔ×ÅÎ-ÎÏÓÔØ ÒÅÛÅÎÉÑ �ÒÏÂÌÅÍÙ ÍÏÍÅÎÔÏ×. �ÁËÉÍ ÏÂÒÁÚÏÍ, ÒÁÓ�ÒÅÄÅÌÅÎÉÑ ×Å-ÌÉÞÉÎ U É V , Á, ÓÌÅÄÏ×ÁÔÅÌØÎÏ, É ÒÁÓ�ÒÅÄÅÌÅÎÉÑ Z ÉW ÓÏ×�ÁÄÁÀÔ. �



86 é. ÷. ÷ïìþ³îëï÷á, ì. â. ëìåâáîï÷ïÔÍÅÔÉÍ, ÞÔÏ ÔÅÏÒÅÍÁ 2.1 ÄÌÑ ÓÌÕÞÁÑ ÓÉÍÍÅÔÒÉÞÎÙÈ ÒÁÓ�ÒÅÄÅÌÅÎÉÊÍÏÖÅÔ ÂÙÔØ �ÏÌÕÞÅÎÁ ÉÚ ÔÅÏÒÅÍÙ 2.5 ×ÙÂÏÒÏÍ × ËÁÞÅÓÔ×Å Yo ÔÏÖÄÅ-ÓÔ×ÅÎÎÏÊ ÅÄÉÎÉ�Ù.ðÒÉ×ÅÄÅÍ ÎÅËÏÔÏÒÙÅ �ÒÉÍÅÒÙ �ÒÉÍÅÎÉÍÏÓÔÉ ÔÅÏÒÅÍÙ 2.5. ðÒÉÜÔÏÍ ÍÙ ÓÏÓÒÅÄÏÔÏÞÉÍÓÑ ÎÁ �ÒÉÍÅÒÁÈ, Ó×ÑÚÁÎÎÙÈ Ó ÕÓÔÏÊÞÉ×ÙÍÉ ÒÁÓ-�ÒÅÄÅÌÅÎÉÑÍÉ (�Ï �Ï×ÏÄÕ Ï�ÒÅÄÅÌÅÎÉÊ É ÎÕÖÎÙÈ ÆÁËÔÏ× ÓÍ. [2℄).ðÒÉÍÅÒ 2.1. ðÕÓÔØ ÓÌÕÞÁÊÎÁÑ ×ÅÌÉÞÉÎÁ Y ÉÍÅÅÔ ÒÁÓ�ÒÅÄÅÌÅÎÉÅ ìÅ×ÉÓ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅÍ ìÁ�ÌÁÓÁ E exp(−sY ) = exp(−√2s), s > 0. ÷ ËÁÞÅ-ÓÔ×Å Yo ×ÙÂÅÒÅÍ Yo = Y 1=2. �ÏÇÄÁ os-�ÒÅÏÂÒÁÚÏ×ÁÎÉÅ Yo ÒÁÓËÌÁÄÙ-×ÁÅÔÓÑ × ÒÑÄ �Ï ÓÔÅ�ÅÎÑÍ ÁÂÓÏÌÀÔÎÏÊ ×ÅÌÉÞÉÎÙ ÁÒÇÕÍÅÎÔÁ t. éÍÅÎÎÏ,�ÒÉ �ÏÌÏÖÉÔÅÌØÎÙÈ ÚÎÁÞÅÎÉÑÈ t ÉÍÅÅÍE os(t · Yo) = � ∞
∑k=0(−1)k t2k�23k=2 �(1 + k=2) �2((1 + k)=2)�ÒÉ � = 1=2. îÅÔÒÕÄÎÏ �ÒÏ×ÅÒÉÔØ, ÞÔÏ Yo ∈ Y. ðÏÜÔÏÍÕ ÄÌÑ Z ∈

Fa;s(Yo) É W ∈ Fs(Yo) Ó�ÒÁ×ÅÄÌÉ×Á ÔÅÏÒÅÍÁ 2:5. ÷ ÞÁÓÔÎÏÓÔÉ, ÅÓÌÉ U{ ÓÔÁÎÄÁÒÔÎÁÑ ÎÏÒÍÁÌØÎÁÑ ÓÌÕÞÁÊÎÁÑ ×ÅÌÉÞÉÎÁ, ÔÏ Z = U · Yo ÉÍÅÅÔÓÉÍÍÅÔÒÉÞÎÏÅ ÕÓÔÏÊÞÉ×ÏÅ ÒÁÓ�ÒÅÄÅÌÅÎÉÅ Ó �ÁÒÁÍÅÔÒÏÍ � = 1=2. �Á-ËÉÍ ÏÂÒÁÚÏÍ, ÅÓÌÉ W ∈ Fs(Yo) É ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÉÅ ÆÕÎË�ÉÉ W ÉZ ÓÏ×�ÁÄÁÀÔ ÎÁ ÎÅËÏÔÏÒÏÊ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÉ ÔÏÞÅË, ÓÇÕÝÁÀÝÅÊÓÑË ÎÕÌÀ, ÔÏ W É Z ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÙ. ïÔÍÅÔÉÍ, ÞÔÏ ÂÅÚ ÕÓÌÏ-×ÉÑ W ∈ Fs(Yo) �ÏÄÏÂÎÙÊ ÆÁËÔ ÕÖÅ ÎÅ ÂÕÄÅÔ ÉÍÅÔØ ÍÅÓÔÁ. ÷ ÓÁÍÏÍÄÅÌÅ, ÄÏÓÔÁÔÏÞÎÏ × ËÁÞÅÓÔ×Å �ÒÉÍÅÒÁ ×ÚÑÔØ ÓÌÕÞÁÊÎÕÀ ×ÅÌÉÞÉÎÕ W ,ÉÍÅÀÝÕÀ �ÏÌÕ-ÕÓÔÏÊÞÉ×ÏÅ ÒÁÓ�ÒÅÄÅÌÅÎÉÅ Ó � = 1=2.óÌÅÄÕÀÝÉÊ �ÒÉÍÅÒ ÔÁËÖÅ ÂÕÄÅÔ Ó×ÑÚÁÎ Ó ÕÓÔÏÊÞÉ×ÙÍÉ ÚÁËÏÎÁÍÉ.ðÒÉÍÅÒ 2.2. ðÕÓÔØ ÓÌÕÞÁÊÎÁÑ ×ÅÌÉÞÉÎÁ Yo ÉÍÅÅÔ ÏÄÎÏÓÔÏÒÏÎÎÅÅ ÕÓ-ÔÏÊÞÉ×ÏÅ ÒÁÓ�ÒÅÄÅÌÅÎÉÅ Ó �ÁÒÁÍÅÔÒÏÍ � ∈ (0; 1=2) É ÈÁÒÁËÔÅÒÉÓÔÉÞÅ-ÓËÏÊ ÆÕÎË�ÉÅÊ f(t) = exp{|t|�(1− i sign(t) tg ��2 )

}:�ÏÇÄÁ os-�ÒÅÏÂÒÁÚÏ×ÁÎÉÅ Yo ÉÍÅÅÔ ×ÉÄ exp(−|t|�) os(|t|� tg ��2 ). âÅÚÔÒÕÄÁ �ÒÏ×ÅÒÑÅÔÓÑ, ÞÔÏ Yo ∈ Y. ðÏÜÔÏÍÕ ÄÌÑ Z ∈ Fa;s(Yo) ÉW ∈ Fs(Yo)Ó�ÒÁ×ÅÄÌÉ×Á ÔÅÏÒÅÍÁ 2:5. ïÔÍÅÔÉÍ, ÞÔÏ ÅÓÌÉ U { ÓÔÁÎÄÁÒÔÎÁÑ ÎÏÒ-ÍÁÌØÎÁÑ ÓÌÕÞÁÊÎÁÑ ×ÅÌÉÞÉÎÁ, ÔÏ Z = U ·Yo ÉÍÅÅÔ ÔÑÖÅÌÙÊ (ÓÔÅ�ÅÎÎÏÊ)È×ÏÓÔ.



ï èáòáë�åòéúáãéé òáóðòåäåìåîéê 872.2. ïÂ ÏÄÎÏÍ ÁÎÁÌÏÇÅ ÔÅÏÒÅÍÙ ðÏÊÁ. ïÄÎÉÍ ÉÚ �ÅÒ×ÙÈ ÈÁÒÁË-ÔÅÒÉÚÁ�ÉÏÎÎÙÈ ÒÅÚÕÌØÔÁÔÏ× Ñ×ÌÑÅÔÓÑ ÈÏÒÏÛÏ ÉÚ×ÅÓÔÎÁÑ ÔÅÏÒÅÍÁðÏÊÁ [9℄. ïÎÁ ÇÌÁÓÉÔ ÓÌÅÄÕÀÝÅÅ.�ÅÏÒÅÍÁ 2.3. ðÕÓÔØ X1, X2 { ÎÅÚÁ×ÉÓÉÍÙÅ ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎ-ÎÙÅ ÓÌÕÞÁÊÎÙÅ ×ÅÌÉÞÉÎÙ. òÁ×ÅÎÓÔ×Ï �Ï ÒÁÓ�ÒÅÄÅÌÅÎÉÀX1 d= X1 +X2√2 (9)ÉÍÅÅÔ ÍÅÓÔÏ ÔÏÇÄÁ É ÔÏÌØËÏ ÔÏÇÄÁ, ËÏÇÄÁ X1 ÉÍÅÅÔ ÎÏÒÍÁÌØÎÏÅ(×ÏÚÍÏÖÎÏ ×ÙÒÏÖÄÅÎÎÏÅ) ÒÁÓ�ÒÅÄÅÌÅÎÉÅ Ó ÎÕÌÅ×ÙÍ ÓÒÅÄÎÉÍ.ïÔÍÅÔÉÍ, ÞÔÏ ÂÏÌØÛÅ ÎÉËÁËÉÈ (× ÔÏÍ ÞÉÓÌÅ É ÍÏÍÅÎÔÎÙÈ) ÏÇÒÁÎÉÞÅ-ÎÉÊ ÎÁ ÒÁÓÓÍÁÔÒÉ×ÁÅÍÙÅ ÓÌÕÞÁÊÎÙÅ ×ÅÌÉÞÉÎÙ ÎÅ ÎÁÌÁÇÁÅÔÓÑ. ïÄÎÁËÏ,×ÅÓØÍÁ ÓÕÝÅÓÔ×ÅÎÎÙÍ ÏÇÒÁÎÉÞÅÎÉÅÍ Ñ×ÌÑÅÔÓÑ ÕÓÌÏ×ÉÅ ÎÅÚÁ×ÉÓÉÍÏÓÔÉÜÔÉÈ ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ. îÉÖÅ ÍÙ �Ï�ÒÏÂÕÅÍ ÚÁÍÅÎÉÔØ ÅÇÏ ÎÁ �ÒÅÄ-�ÏÌÏÖÅÎÉÅ Ï ÓÉÍÍÅÔÒÉÞÎÏÊ ÚÁ×ÉÓÉÍÏÓÔÉ ÜÔÉÈ ×ÅÌÉÞÉÎ. âÏÌÅÅ ÔÏÞÎÏ,�ÕÓÔØ U1, U2 { ÎÅÚÁ×ÉÓÉÍÙÅ ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÎÙÅ ÓÌÕÞÁÊÎÙÅ ×Å-ÌÉÞÉÎÙ, Á Y { ÎÅ ÚÁ×ÉÓÑÝÁÑ ÏÔ ÎÉÈ �ÏÌÏÖÉÔÅÌØÎÁÑ ÓÌÕÞÁÊÎÁÑ ×ÅÌÉÞÉÎÁ.ðÏÌÏÖÉÍ Xj = Uj · Y , j = 1; 2. þÔÏ × ÜÔÏÍ ÓÌÕÞÁÅ Ï�ÒÅÄÅÌÑÅÔ ÓÏÏÔÎÏ-ÛÅÎÉÅ (9)? ë ÓÏÖÁÌÅÎÉÀ, ÍÙ ÎÅ ÍÏÖÅÍ ÄÁÔØ ÔÁËÏÊ ÖÅ �ÏÌÎÙÊ ÏÔ×ÅÔ,ËÁË �ÒÅÄÌÁÇÁÅÔ ÔÅÏÒÅÍÁ ðÏÊÁ. îÁÍ �ÏÔÒÅÂÕÀÔÓÑ ÎÅËÏÔÏÒÙÅ ÍÏÍÅÎÔ-ÎÙÅ ÕÓÌÏ×ÉÑ.òÁÓÓÍÏÔÒÉÍ ÓÏÏÔÎÏÛÅÎÉÅ (9) ÄÌÑ ÔÏÌØËÏ ÞÔÏ Ï�ÒÅÄÅÌÅÎÎÙÈ ÓÌÕÞÁÊ-ÎÙÈ ×ÅÌÉÞÉÎ X1 = U1 · Y É X2 = U2 · Y . ïÂÏÚÎÁÞÉÍ f(t) ÈÁÒÁËÔÅÒÉ-ÓÔÉÞÅÓËÕÀ ÆÕÎË�ÉÀ X1, Á G(u) { ÆÕÎË�ÉÀ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ Y . �ÏÇÄÁÕÒÁ×ÎÅÎÉÅ (9) ÍÏÖÎÏ ÚÁ�ÉÓÁÔØ × ×ÉÄÅ
∞
∫0 f(tu) dG(u) = ∞

∫0 f2(tu=√2) dG(u): (10)�ÁË ËÁË ÄÌÑ ÌÀÂÏÊ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÏÊ ÆÕÎË�ÉÉ ' ÉÍÅÅÍ Ó×ÏÊÓÔ×ÏÜÒÍÉÔÏ×ÏÓÔÉ, Ô.Å. '(t) = �'(−t) �ÒÉ ×ÓÅÈ t ∈ R1 É f(0) = 1, ÔÏ ÕÒÁ×ÎÅ-ÎÉÅ (10) ÄÏÓÔÁÔÏÞÎÏ ÒÁÓÓÍÁÔÒÉ×ÁÔØ ÔÏÌØËÏ �ÒÉ t > 0.õÍÎÏÖÉÍ ÏÂÅ ÞÁÓÔÉ ÕÒÁ×ÎÅÎÉÑ (10) ÎÁ t−" É �ÒÏÉÎÔÅÇÒÉÒÕÅÍ �Ï t× �ÒÅÄÅÌÁÈ ÏÔ ÎÕÌÑ ÄÏ ÂÅÓËÏÎÅÞÎÏÓÔÉ (�ÒÅÄ�ÏÌÁÇÁÅÔÓÑ, ÞÔÏ " > 0).ðÏÌÕÞÉÍ
∞
∫0 t−" dt ∞

∫0 f(tu) dG(u) = ∞
∫0 t−" dt ∞

∫0 f2(tu=√2) dG(u): (11)



88 é. ÷. ÷ïìþ³îëï÷á, ì. â. ëìåâáîï÷ðÒÅÏÂÒÁÚÕÅÍ ÓÎÁÞÁÌÁ ÌÅ×ÕÀ ÞÁÓÔØ (11). éÍÅÅÍ
∞
∫0 t−"dt ∞

∫0 f(tu) dG(u)= ∞
∫0 dG(u) ∞

∫0 t−"f(tu) dt= ∞
∫0 dG(u)u1−" ∞

∫0 v−"f(v) dv:íÙ ×Ù�ÏÌÎÉÌÉ ÚÁÍÅÎÕ v = tu × �ÒÅÄ�ÏÓÌÅÄÎÅÍ ÉÎÔÅÇÒÁÌÅ. îÅÔÒÕÄÎÏ�ÏÎÑÔØ ÞÔÏ ÉÎÔÅÇÒÁÌ ∞
∫0 u−1+" dG(u) ÓÈÏÄÉÔÓÑ �ÒÉ ÕÓÌÏ×ÉÉlim supu→0 G(u)u1−" <∞: (12)óÈÏÄÉÍÏÓÔØ ÉÎÔÅÇÒÁÌÁ ∞

∫0 v−"f(v) dv ÜË×É×ÁÌÅÎÔÎÁ ÓÈÏÄÉÍÏÓÔÉ ÉÎÔÅ-ÇÒÁÌÁ
∞
∫1 v−" f(v) dv; (13)ËÏÔÏÒÁÑ ÏÚÎÁÞÁÅÔ ÎÅËÏÔÏÒÕÀ ÓËÏÒÏÓÔØ ÕÂÙ×ÁÎÉÑ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÏÊÆÕÎË�ÉÉ f(t) ÎÁ ÂÅÓËÏÎÅÞÎÏÓÔÉ. üÔÏ ÕÂÙ×ÁÎÉÅ ÏÚÎÁÞÁÅÔ ÎÁÌÉÞÉÅ ÎÅ-ÂÏÌØÛÏÊ ÇÌÁÄËÏÓÔÉ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÅÇÏ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ.óÈÏÄÎÙÍ ÏÂÒÁÚÏÍ ÍÏÖÅÔ ÂÙÔØ �ÒÅÏÂÒÁÚÏ×ÁÎÁ �ÒÁ×ÁÑ ÞÁÓÔØ (11).ïÎÁ ÂÕÄÅÔ �ÒÉ×ÅÄÅÎÁ Ë ×ÉÄÕ

∞
∫0 dG(u)u1−" ·

∞
∫0 v−"f2(v=√2) dv:�Å�ÅÒØ ÍÙ ×ÉÄÉÍ, ÞÔÏ �ÒÉ ÕÓÌÏ×ÉÑÈ (12) É (13) ÕÒÁ×ÎÅÎÉÅ (10) ÜË×É×Á-ÌÅÎÔÎÏ ÕÒÁ×ÎÅÎÉÀ

∞
∫0 dG(u)u1−� ·

∞
∫0 v−� f(v) dv = ∞

∫0 dG(u)u1−� ·
∞
∫0 v−� f2(v=√2) dv (14)�ÒÉ ×ÓÅÈ � ∈ (0; "). ïÄÎÁËÏ, ∞

∫0 dG(u)u1−� ÎÅ ÏÂÒÁÝÁÅÔÓÑ × ÎÕÌØ É �ÒÅÄÙÄÕ-ÝÅÅ ÕÒÁ×ÎÅÎÉÅ Ó×ÏÄÉÔÓÑ Ë
∞
∫0 v−�f(v) dv = ∞

∫0 v−�f2(v=√2) dv;



ï èáòáë�åòéúáãéé òáóðòåäåìåîéê 89ËÏÔÏÒÏÅ ×ÏÏÂÝÅ ÎÅ ÚÁ×ÉÓÉÔ ÏÔ ÆÕÎË�ÉÉ G É ÜË×É×ÁÌÅÎÔÎÏ ÕÓÌÏ×ÉÀÔÅÏÒÅÍÙ ðÏÊÁ ÄÌÑ f .ìÅÇËÏ �ÒÏ×ÅÒÉÔØ, ÞÔÏ ÅÓÌÉ ×ÅÌÉÞÉÎÁ U1 ÉÍÅÅÔ ÓÔÁÎÄÁÒÔÎÏÅ ÎÏÒ-ÍÁÌØÎÏÅ ÒÁÓ�ÒÅÄÅÌÅÎÉÅ, ÔÏ ×ÅÌÉÞÉÎÙ Xj = Uj · Y ÕÄÏ×ÌÅÔ×ÏÒÑÀÔ (9)�ÒÉ ÌÀÂÏÊ ÆÕÎË�ÉÉ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ G.�ÁËÉÍ ÏÂÒÁÚÏÍ, ÎÁÍÉ ÄÏËÁÚÁÎÏ ÓÌÅÄÕÀÝÅÅ ÕÔ×ÅÒÖÄÅÎÉÅ.�ÅÏÒÅÍÁ 2.4. ðÕÓÔØ U1, U2 { ÎÅÚÁ×ÉÓÉÍÙÅ ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÎÙÅÓÌÕÞÁÊÎÙÅ ×ÅÌÉÞÉÎÙ Ó ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÏÊ ÆÕÎË�ÉÅÊ f , Á Y { ÎÅÚÁ×É-ÓÉÍÁÑ ÏÔ ÎÉÈ �ÏÌÏÖÉÔÅÌØÎÁÑ ÓÌÕÞÁÊÎÁÑ ×ÅÌÉÞÉÎÁ, ÉÍÅÀÝÁÑ ÆÕÎË�ÉÀÒÁÓ�ÒÅÄÅÌÅÎÉÑ G. ðÏÌÏÖÉÍ Xj = Uj ·Y , j = 1; 2. äÏ�ÕÓÔÉÍ, ÞÔÏ f É GÕÄÏ×ÌÅÔ×ÏÒÑÀÔ ÕÓÌÏ×ÉÑÍ (12) É (13). �ÏÇÄÁ ÓÏÏÔÎÏÛÅÎÉÅ (9) Ó�ÒÁ×ÅÄ-ÌÉ×Ï × ÔÏÍ É ÔÏÌØËÏ × ÔÏÍ ÓÌÕÞÁÅ, ËÏÇÄÁ X1 Ñ×ÌÑÅÔÓÑ ÍÁÓÛÔÁÂÎÏÊÓÍÅÓØÀ ÎÏÒÍÁÌØÎÙÈ ÚÁËÏÎÏ× Ó ÎÕÌÅ×ÙÍ ÓÒÅÄÎÉÍ.úÁÍÅÔÉÍ, ÞÔÏ ÄÏËÁÚÁÔÅÌØÓÔ×Ï ÔÅÏÒÅÍÙ 2.4 ÍÏÖÅÔ ÂÙÔØ �ÏÌÕÞÅÎÏÉ ÉÚ ÂÏÌÅÅ ÏÂÝÉÈ ÓÏÏÂÒÁÖÅÎÉÊ. éÍÅÎÎÏ, ÓÏÏÔÎÏÛÅÎÉÅ (10) ÍÏÖÎÏ ÒÁÓ-ÓÍÁÔÒÉ×ÁÔØ ËÁË ÍÕÌØÔÉ�ÌÉËÁÔÉ×ÎÕÀ Ó×ÅÒÔËÕ. ðÒÉÍÅÎÑÑ �ÒÅÏÂÒÁÚÏ×Á-ÎÉÅ íÅÌÌÉÎÁ, �ÒÉÄÅÍ Ë ÕÒÁ×ÎÅÎÉÀ (14). ïÄÎÁËÏ, ÓÔÒÏÇÏÅ ÏÂÏÓÎÏ×ÁÎÉÅ�ÒÉÍÅÎÅÎÉÑ �ÒÅÏÂÒÁÚÏ×ÁÎÉÑ �ÒÉ×ÅÄÅÔ Ë ÔÅÍ ÖÅ ÒÁÓÓÕÖÄÅÎÉÑÍ, ËÏÔÏ-ÒÙÅ É ÂÙÌÉ �ÒÉÍÅÎÅÎÙ.2.3. ïÂ ÅÄÉÎÓÔ×ÅÎÎÏÓÔÉ �ÒÅÄÓÔÁ×ÌÅÎÉÑ ÓÉÍÍÅÔÒÉÞÎÏ ÚÁ×ÉÓÉ-ÍÙÈ ×ÅÌÉÞÉÎ × ×ÉÄÅ ÓÍÅÓÉ. ïÂÏÚÎÁÞÉÍ F ËÌÁÓÓ ×ÓÅÈ ÓÌÕÞÁÊÎÙÈ×ÅÌÉÞÉÎ X , �ÒÅÄÓÔÁ×ÉÍÙÈ × ×ÉÄÅX d= U · Y; (15)ÇÄÅ U ÎÅ ÚÁ×ÉÓÉÔ ÏÔ �ÏÌÏÖÉÔÅÌØÎÏÊ ÓÌÕÞÁÊÎÏÊ ×ÅÌÉÞÉÎÙ Y (ÉÍ×ÏÌd= ÉÓ�ÏÌØÚÕÅÔÓÑ ÄÌÑ ÏÂÏÚÎÁÞÅÎÉÑ ÒÁ×ÅÎÓÔ×Á �Ï ÒÁÓ�ÒÅÄÅÌÅÎÉÀ). ñÓÎÏ,ÞÔÏ ÅÓÌÉ ÄÌÑ ÓÌÕÞÁÊÎÏÊ ×ÅÌÉÞÉÎÙX �ÒÅÄÓÔÁ×ÌÅÎÉÅ (15) ÓÕÝÅÓÔ×ÕÅÔ, ÔÏÏÎÏ ÎÅ ÏÂÑÚÁÎÏ ÂÙÔØ ÅÄÉÎÓÔ×ÅÎÎÙÍ. ÷ ÓÁÍÏÍ ÄÅÌÅ, ÄÌÑ �ÏÌÏÖÉÔÅÌØÎÙÈÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎX , U , Y ÜÔÏ �ÒÅÄÓÔÁ×ÌÅÎÉÅ ÏÚÎÁÞÁÅÔ ÒÁÚÌÏÖÉÍÏÓÔØlogX ÎÁ ÎÅÚÁ×ÉÓÉÍÙÅ ËÏÍ�ÏÎÅÎÔÙ, ËÏÔÏÒÙÅ ÍÏÇÕÔ ÂÙÔØ Ï�ÒÅÄÅÌÅÎÙ,×ÏÏÂÝÅ ÇÏ×ÏÒÑ, ÍÎÏÇÉÍÉ Ó�ÏÓÏÂÁÍÉ (ÓÍ., ÎÁ�ÒÉÍÅÒ, [8℄).ïÄÎÁËÏ, �ÕÓÔØ n > 2, Á (X1; X2; : : : ; Xn)T { ÓÌÕÞÁÊÎÙÊ ×ÅËÔÏÒ1, ÄÌÑËÏÔÏÒÏÇÏ ÓÕÝÅÓÔ×ÕÅÔ �ÒÅÄÓÔÁ×ÌÅÎÉÅ(X1; : : : ; Xn)T d= (U1; : : : ; Un)T · Y; (16)1úÄÅÓØ É ÎÉÖÅ T { ÚÎÁË ÔÒÁÎÓ�ÏÎÉÒÏ×ÁÎÉÑ



90 é. ÷. ÷ïìþ³îëï÷á, ì. â. ëìåâáîï÷ÔÁËÏÅ ÞÔÏ ×ÅÌÉÞÉÎÙ U1; U2; : : : ; Un; Y ÎÅÚÁ×ÉÓÉÍÙ × ÓÏ×ÏËÕ�ÎÏÓÔÉ, �ÒÉ-ÞÅÍ Y > 0 Ó ×ÅÒÏÑÔÎÏÓÔØÀ ÅÄÉÎÉ�Á. ÷ ÜÔÏÍ ÓÌÕÞÁÅ ÓÉÔÕÁ�ÉÑ ÍÅÎÑÅÔÓÑÒÁÄÉËÁÌØÎÏ. îÉÖÅ ÍÙ É ÉÚÕÞÉÍ, ËÁËÁÑ ÉÍÅÅÔÓÑ \Ó×ÏÂÏÄÁ" × ×ÙÂÏÒÅ×ÅÌÉÞÉÎ U1; U2; : : : ; Un; Y .òÁÓÓÍÏÔÒÉÍ ÓÎÁÞÁÌÁ ×Ï�ÒÏÓ Ï ÔÏÍ, ÎÁÓËÏÌØËÏ ÕÓÌÏ×ÉÅ (16) Ñ×ÌÑÅÔÓÑÏÇÒÁÎÉÞÉÔÅÌØÎÙÍ ÄÌÑ ÁÂÓÏÌÀÔÎÙÈ ×ÅÌÉÞÉÎ ×ÈÏÄÑÝÉÈ × ÎÅÇÏ �ÅÒÅÍÅÎ-ÎÙÈ. ðÒÉ ÜÔÏÍ ÎÁÉÂÏÌÅÅ �ÒÏÓÔÙÍ ÓÌÕÞÁÅÍ Ñ×ÌÑÅÔÓÑ n = 2. ëÁË ÍÙÕ×ÉÄÉÍ ÎÉÖÅ, ÜÔÏ �ÒÅÄÓÔÁ×ÌÑÅÔ ÓÏÂÏÊ ÎÁÉÂÏÌÅÅ ÏÂÝÉÊ ÓÌÕÞÁÊ.éÔÁË, �ÕÓÔØ n = 2. äÏ�ÕÓÔÉÍ, ÞÔÏ �ÏÍÉÍÏ �ÒÅÄÓÔÁ×ÌÅÎÉÑ (16) �ÒÉn = 2 ÉÍÅÅÔÓÑ ÅÝÅ �ÒÅÄÓÔÁ×ÌÅÎÉÅ(X1; X2)T d= (V1; V2)T · Z; (17)ÔÁËÏÅ ÞÔÏ ×ÅÌÉÞÉÎÙ V1; V2; Z ÎÅÚÁ×ÉÓÉÍÙ × ÓÏ×ÏËÕ�ÎÏÓÔÉ, �ÒÉÞÅÍZ > 0 Ó ×ÅÒÏÑÔÎÏÓÔØÀ ÅÄÉÎÉ�Á. ðÕÓÔØ s É t { �ÒÏÉÚ×ÏÌØÎÙÅ ÞÉÓÔÏÍÎÉÍÙÅ ÞÉÓÌÁ. éÚ (16) É (17) ×ÙÔÅËÁÅÔ, ÞÔÏE(X(±)s1 ·X(±)t2 ) = E(U (±)s1 · U (±)t2 · Y s+t) = E(V (±)s1 · V (±)t2 · Zs+t);ÇÄÅ ÄÌÑ ÌÀÂÏÊ ÓÌÕÞÁÊÎÏÊ ×ÅÌÉÞÉÎÙ W ÞÅÒÅÚ W (+) = max(W; 0) ÏÂÏ-ÚÎÁÞÅÎÁ ÅÅ �ÏÌÏÖÉÔÅÌØÎÁÑ ÞÁÓÔØ, Á ÞÅÒÅÚ W (−) = max(−W; 0) { ÅÅ ÏÔ-ÒÉ�ÁÔÅÌØÎÁÑ ÞÁÓÔØ. úÎÁËÉ �ÌÀÓ É ÍÉÎÕÓ ÄÏÌÖÎÙ ÂÙÔØ ×ÙÂÒÁÎÙ ÓÏÇÌÁ-ÓÏ×ÁÎÎÙÍ ÏÂÒÁÚÏÍ. éÚ �ÒÅÄÙÄÕÝÅÇÏ ÓÏÏÔÎÏÛÅÎÉÑ (ÔÏÞÎÅÅ, ÓÉÓÔÅÍÙ,ÔÁË ËÁË ÉÍÅÀÔÓÑ Ä×Á ÓÌÕÞÁÑ { \�ÌÀÓ" É \ÍÉÎÕÓ") ÓÌÅÄÕÅÔE(U (±)s1 )E(U (±)t2 )E(Y s+t) = E(V (±)s1 )E(V (±)t2 )E(Zs+t): (18)ïÂÏÚÎÁÞÉÍ (s) = EY s; �(s) = EZs; '(±)j (s) = EU (±)sj ; �(±)j (s) = EV (±)sj ; j = 1; 2:�ÏÇÄÁ ÓÉÓÔÅÍÁ (18) ÍÏÖÅÔ ÂÙÔØ �ÅÒÅ�ÉÓÁÎÁ ËÁË (s+ t)'(±)1 (s)'(±)2 (t) = �(s+ t) �(±)1 (s) �(±)2 (t) (19)ÄÌÑ ×ÓÅÈ ÞÉÓÔÏ ÍÎÉÍÙÈ s, t. ðÒÉ ÜÔÏÍ ÑÓÎÏ, ÞÔÏ ×ÓÅ ×ÈÏÄÑÝÉÅ × (19)ÆÕÎË�ÉÉ ÎÅ�ÒÅÒÙ×ÎÙ É ÒÁ×ÎÙ ÅÄÉÎÉ�Å �ÒÉ ÎÕÌÅ×ÏÍ ÚÎÁÞÅÎÉÉ Ó×ÏÅÇÏÁÒÇÕÍÅÎÔÁ.äÏ�ÕÓÔÉÍ ÓÎÁÞÁÌÁ, ÞÔÏ ÆÕÎË�ÉÉ  (s), '(±)1 (s), '(±)2 (s) ÎÅ ÉÍÅÀÔ ÎÕ-ÌÅÊ ÎÁ ÍÎÉÍÏÊ ÏÓÉ. �ÏÇÄÁ É ÆÕÎË�ÉÉ �(s), �(±)1 (s), �(±)2 (s) ÔÁËÖÅ ÎÅÉÍÅÀÔ ÔÁÍ ÎÕÌÅÊ. õÒÁ×ÎÅÎÉÑ (19) ÍÏÇÕÔ ÂÙÔØ ÚÁ�ÉÓÁÎÙ × ×ÉÄÅ�(s+ t) + �(±)1 (s) + �(±)2 (t) = 0 (20)



ï èáòáë�åòéúáãéé òáóðòåäåìåîéê 91�ÒÉ ×ÓÅÈ ÞÉÓÔÏ ÍÎÉÍÙÈ s; t. úÄÅÓØ�(s) = log (�(s)= (s)); �(±)j (s) = log (�(±)j (s)='(±)j (s)); j = 1; 2:ðÕÓÔØ !"(z) { ÎÅÏÔÒÉ�ÁÔÅÌØÎÁÑ ÂÅÓËÏÎÅÞÎÏ ÄÉÆÆÅÒÅÎ�ÉÒÕÅÍÁÑ ÆÕÎ-Ë�ÉÑ ÎÁ ÍÎÉÍÏÊ ÏÓÉ, ÔÁËÁÑ ÞÔÏ !"(z) = 0 �ÒÉ |z| > " É ÉÎÔÅÇÒÁÌ ÏÔ ÎÅÅ,×ÙÞÉÓÌÅÎÎÙÊ �Ï ×ÓÅÊ ÍÎÉÍÏÊ ÏÓÉ, ÒÁ×ÅÎ ÅÄÉÎÉ�Å. õÍÎÏÖÉÍ ÏÂÅ ÞÁÓÔÉ(20) ÎÁ !"(s+ �) É �ÒÏÉÎÔÅÇÒÉÒÕÅÍ �Ï s ×ÄÏÌØ ÍÎÉÍÏÊ ÏÓÉ. ðÏÌÕÞÉÍ�"(� − t) + �(±)1;" (�) + �(±)2 (t) = 0; (21)ÇÄÅ ÆÕÎË�ÉÉ �"(�) É �(±)1;" (�) �ÒÅÄÓÔÁ×ÌÑÀÔ ÓÏÂÏÊ Ó×ÅÒÔËÉ Ó ÂÅÓËÏÎÅÞ-ÎÏ ÄÉÆÆÅÒÅÎ�ÉÒÕÅÍÏÊ ÆÉÎÉÔÎÏÊ ÆÕÎË�ÉÅÊ. ïÎÉ ÓÁÍÉ Ñ×ÌÑÀÔÓÑ ÂÅÓ-ËÏÎÅÞÎÏ ÄÉÆÆÅÒÅÎ�ÉÒÕÅÍÙÍÉ. ïÔÓÀÄÁ ÓÌÅÄÕÅÔ, ÞÔÏ ÆÕÎË�ÉÑ �(±)2 (t)ÔÁËÖÅ ÂÅÓËÏÎÅÞÎÏ ÄÉÆÆÅÒÅÎ�ÉÒÕÅÍÁ.�ÏÞÎÏ ÔÁË ÖÅ ÄÏËÁÚÙ×ÁÅÔÓÑ, ÞÔÏ �(t) É �(±)1 (t) Ñ×ÌÑÀÔÓÑ ÂÅÓËÏÎÅÞÎÏÄÉÆÆÅÒÅÎ�ÉÒÕÅÍÙÍÉ. üÔÏ ÚÎÁÞÉÔ, ÞÔÏ ÍÏÖÎÏ �ÒÏÄÉÆÆÅÒÅÎ�ÉÒÏ×ÁÔØÏÂÅ ÞÁÓÔÉ (20) �Ï s (ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ, �Ï t). ðÏÌÕÞÉÍ�′(s+ t) + �(±)′1 (s) = 0; (22)É, ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ, �′(s+ t) + �(±)′2 (t) = 0: (23)éÚ ÓÏÏÔÎÏÛÅÎÉÊ (22) É (23) ÓÌÅÄÕÅÔ, ÞÔÏ �ÒÉ ×ÓÅÈ s É t ×Ù�ÏÌÎÅÎÏ�(±)′1 (s) = �(±)′2 (t) = , Á �′(s) = −, ÇÄÅ  { ÎÅËÏÔÏÒÁÑ �ÏÓÔÏÑÎÎÁÑ. õÞÉ-ÔÙ×ÁÑ, ÞÔÏ ×ÓÅ ×ÈÏÄÑÝÉÅ × (19) ÆÕÎË�ÉÉ ÎÅ�ÒÅÒÙ×ÎÙ É ÒÁ×ÎÙ ÅÄÉÎÉ�Å�ÒÉ ÎÕÌÅ×ÏÍ ÚÎÁÞÅÎÉÉ Ó×ÏÅÇÏ ÁÒÇÕÍÅÎÔÁ, �ÏÌÕÞÁÅÍ �(±)1 (s) = �(±)2 (s) = · s, Á �(s) = − · s.�Å�ÅÒØ ÎÁÄÏ ×ÅÒÎÕÔØÓÑ Ë ÆÕÎË�ÉÑÍ �(s),  (s), �(±)j (s), '(±)j (s). éÚÓËÁÚÁÎÎÏÇÏ ×ÙÛÅ ÍÙ ×ÉÄÉÍ, ÞÔÏ�(s) = exp(− · s) (s); (24)�(±)j (s) = exp(− · s)'(±)(s)j ; j = 1; 2: (25)óÏÏÔÎÏÛÅÎÉÑ (24), (25) �ÏËÁÚÙ×ÁÀÔ, ÞÔÏ ÓÌÕÞÁÊÎÙÅ ×ÅÌÉÞÉÎÙ Uj É Vj(j = 1; 2) ÉÚ ÓÏÏÔÎÏÛÅÎÉÊ (16) É (17) ÍÏÇÕÔ ÏÔÌÉÞÁÔØÓÑ �Ï ÒÁÓ�ÒÅÄÅÌÅ-ÎÉÀ ÔÏÌØËÏ �ÏÓÔÏÑÎÎÙÍ ÍÎÏÖÉÔÅÌÅÍ. ÷ÅÌÉÞÉÎÙ ÖÅ Y É Z ÏÔÌÉÞÁÀÔÓÑÔÁËÖÅ �ÏÓÔÏÑÎÎÙÍ ÍÎÏÖÉÔÅÌÅÍ, ÎÏ ÏÂÒÁÔÎÙÍ �Ï ×ÅÌÉÞÉÎÅ.éÔÁË, ÎÁÍÉ ÄÏËÁÚÁÎ ÓÌÅÄÕÀÝÉÊ ÒÅÚÕÌØÔÁÔ.



92 é. ÷. ÷ïìþ³îëï÷á, ì. â. ëìåâáîï÷�ÅÏÒÅÍÁ 2.5. ðÕÓÔØ X = (X1; X2; : : : ; Xn)T , (n > 2) { ÓÌÕÞÁÊÎÙÊ×ÅËÔÏÒ, ÄÌÑ ËÏÔÏÒÏÇÏ ÓÕÝÅÓÔ×ÕÅÔ �ÒÅÄÓÔÁ×ÌÅÎÉÅ (16), ÔÁËÏÅ ÞÔÏ×ÅÌÉÞÉÎÙ U1; U2; : : : ; Un; Y ÎÅÚÁ×ÉÓÉÍÙ × ÓÏ×ÏËÕ�ÎÏÓÔÉ, �ÒÉÞÅÍ Y > 0Ó ×ÅÒÏÑÔÎÏÓÔØÀ ÅÄÉÎÉ�Á. äÏ�ÕÓÔÉÍ, ÞÔÏ ÆÕÎË�ÉÉ (s) = EY s; '(±)j (s) = EU (±)sj ; j = 1; : : : ; n; (26)Ï�ÒÅÄÅÌÅÎÙ ÎÁ ÍÎÉÍÏÊ ÏÓÉ É ÎÅ ÉÍÅÀÔ ÔÁÍ ÎÕÌÅÊ. �ÏÇÄÁ ÒÁÓ�ÒÅÄÅ-ÌÅÎÉÅ ×ÅËÔÏÒÁ X ×ÏÓÓÔÁÎÁ×ÌÉ×ÁÅÔ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ ×ÅÌÉÞÉÎ Uj, (j =1; : : : ; n) É Y Ó ÔÏÞÎÏÓÔØÀ ÄÏ �ÁÒÁÍÅÔÒÁ ÍÁÓÛÔÁÂÁ.òÁÚÕÍÅÅÔÓÑ, ×ÓÅ ×ÙËÌÁÄËÉ, �ÒÉ×ÅÄÅÎÎÙÅ ×ÙÛÅ �ÒÉ ÄÏËÁÚÁÔÅÌØÓÔ×ÅÔÅÏÒÅÍÙ 2.5, ÏÓÔÁÀÔÓÑ Ó�ÒÁ×ÅÄÌÉ×ÙÍÉ × ÎÅËÏÔÏÒÏÊ ÏËÒÅÓÔÎÏÓÔÉ ÎÕ-ÌÅ×ÏÊ ÔÏÞËÉ s = 0; t = 0. éÓÈÏÄÑ ÉÚ ÜÔÏÇÏ ÍÏÖÎÏ ÓÄÅÌÁÔØ ÓÌÅÄÕÀÝÅÅÕÔ×ÅÒÖÄÅÎÉÅ.õÔ×ÅÒÖÄÅÎÉÅ 2.1. õÔ×ÅÒÖÄÅÎÉÅ ÔÅÏÒÅÍÙ 2:5 ÏÓÔÁÅÔÓÑ Ó�ÒÁ×ÅÄÌÉ-×ÙÍ, ÅÓÌÉ ÕÓÌÏ×ÉÅ ÏÔÓÕÔÓÔ×ÉÑ ÎÕÌÅÊ Õ ÆÕÎË�ÉÊ (26) ÚÁÍÅÎÉÔØ ÕÓÌÏ-×ÉÅÍ ÏÄÎÏÚÎÁÞÎÏÓÔÉ ÉÈ �ÒÏÄÏÌÖÅÎÉÑ ÉÚ ÓËÏÌØ ÕÇÏÄÎÏ ÍÁÌÏÊ ÏËÒÅÓÔ-ÎÏÓÔÉ ÎÕÌÑ ÎÁ ×ÓÀ ÍÎÉÍÕÀ ÏÓØ.úÁÍÅÔÉÍ, ÞÔÏ ÕÓÌÏ×ÉÑ ÏÄÎÏÚÎÁÞÎÏÊ �ÒÏÄÏÌÖÉÍÏÓÔÉ ÆÕÎË�ÉÊ (26)ÍÏÇÌÉ ÂÙ ÂÙÔØ �ÏÌÕÞÅÎÙ ÉÚ ÒÅÚÕÌØÔÁÔÏ× í. ç. ëÒÅÊÎÁ (ÓÍ. [5{7℄), ÏÄ-ÎÁËÏ �ÏÓÌÅÄÎÉÅ ×ÙÒÁÖÅÎÙ × ÄÏ×ÏÌØÎÏ ÔÑÖÅÌÏ �ÒÏ×ÅÒÑÅÍÙÈ ÔÅÒÍÉÎÁÈ.ðÏÜÔÏÍÕ ÍÙ ÕËÁÖÅÍ ÔÏÌØËÏ ÏÄÎÏ �ÒÏÓÔÏÅ ÕÓÌÏ×ÉÅ ÔÁËÏÊ �ÒÏÄÏÌÖÉÍÏ-ÓÔÉ.úÁÍÅÞÁÎÉÅ 2.1. õÔ×ÅÒÖÄÅÎÉÅ ÔÅÏÒÅÍÙ 2:5 ÏÓÔÁÅÔÓÑ Ó�ÒÁ×ÅÄÌÉ×ÙÍÅÓÌÉ ÕÓÌÏ×ÉÅ ÏÔÓÕÔÓÔ×ÉÑ ÎÕÌÅÊ Õ ÆÕÎË�ÉÊ (26) ÚÁÍÅÎÉÔØ ÕÓÌÏ×ÉÅÍ ÁÎÁ-ÌÉÔÉÞÎÏÓÔÉ ËÁÖÄÏÊ ÉÚ ÜÔÉÈ ÆÕÎË�ÉÊ × ÎÅËÏÔÏÒÏÊ ÏËÒÅÓÔÎÏÓÔÉ ÎÁÞÁÌÁËÏÏÒÄÉÎÁÔ.äÏËÁÚÁÔÅÌØÓÔ×Ï. úÁÍÅÔÉÍ, ÞÔÏ ÆÕÎË�ÉÉ (26) ÍÏÇÕÔ ÒÁÓÓÍÁÔÒÉ×ÁÔØ-ÓÑ ËÁË ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÉÅ ÆÕÎË�ÉÉ ÌÏÇÁÒÉÆÍÏ× ÆÉÇÕÒÉÒÕÀÝÉÈ ÔÁÍÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ. ðÏÜÔÏÍÕ ÄÌÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÅÄÉÎÓÔ×ÅÎÎÏÓÔÉ ÉÈ�ÒÏÄÏÌÖÅÎÉÑ ÄÏÓÔÁÔÏÞÎÏ �ÒÉÍÅÎÉÔØ ÕÖÅ Õ�ÏÍÉÎÁ×ÛÕÀÓÑ × ÓÅË�ÉÉ 2.2ÔÅÏÒÅÍÕ ìÉÎÎÉËÁ [8℄. �õÓÌÏ×ÉÅ ÁÎÁÌÉÔÉÞÎÏÓÔÉ ÕËÁÚÁÎÎÙÈ ÆÕÎË�ÉÊ ÍÏÖÅÔ ÂÙÔØ ÏÂÅÓ�ÅÞÅ-ÎÏ ÎÁÌÉÞÉÅÍ ÜËÓ�ÏÎÅÎ�ÉÁÌØÎÏÇÏ ÍÏÍÅÎÔÁ ÌÏÇÁÒÉÆÍÏ× ÓÏÏÔ×ÅÔÓÔ×ÕÀ-ÝÉÈ ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ ÉÌÉ, ÞÔÏ ÔÏ ÖÅ ÓÁÍÏÅ, ÎÁÌÉÞÉÅÍ ÁÂÓÏÌÀÔÎÏÇÏÍÏÍÅÎÔÁ �ÏÌÏÖÉÔÅÌØÎÏÇÏ �ÏÒÑÄËÁ ÓÁÍÏÊ ÓÌÕÞÁÊÎÏÊ ×ÅÌÉÞÉÎÙ. ìÅÇËÏ



ï èáòáë�åòéúáãéé òáóðòåäåìåîéê 93ÔÁËÖÅ ×ÉÄÅÔØ, ÞÔÏ ÔÒÅÂÏ×ÁÎÉÅ ÁÎÁÌÉÔÉÞÎÏÓÔÉ × ÕÔ×ÅÒÖÄÅÎÉÉ 2.1 ÍÏ-ÖÅÔ ÂÙÔØ ÚÁÍÅÎÅÎÏ �ÒÅÄ�ÏÌÏÖÅÎÉÅÍ ÏÂ ÏÄÎÏÚÎÁÞÎÏÓÔÉ ×ÏÓÓÔÁÎÏ×ÌÅÎÉÑÒÁÓ�ÒÅÄÅÌÅÎÉÊ ÌÏÇÁÒÉÆÍÏ× ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ �Ï ÉÈ ÍÏÍÅÎÔÁÍ.ðÒÉ×ÅÄÅÍ ÔÅ�ÅÒØ �ÒÉÍÅÒ, �ÏËÁÚÙ×ÁÀÝÉÊ, ÞÔÏ ÕÓÌÏ×ÉÑ ÏÔÓÕÔÓÔ×ÉÑÎÕÌÅÊ ÉÌÉ ÅÄÉÎÓÔ×ÅÎÎÏÓÔÉ �ÒÏÄÏÌÖÅÎÉÑ Ñ×ÌÑÀÔÓÑ ÓÕÝÅÓÔ×ÅÎÎÙÍÉ. äÌÑ�ÏÓÔÒÏÅÎÉÑ �ÒÉÍÅÒÁ ÎÁÍ ÄÏÓÔÁÔÏÞÎÏ ÒÁÓÓÍÏÔÒÅÔØ ÓÌÕÞÁÊÎÙÊ ×ÅËÔÏÒX Ó ÎÅÏÔÒÉ�ÁÔÅÌØÎÙÍÉ ËÏÏÒÄÉÎÁÔÁÍÉ. ÷ ÜÔÏÍ ÓÌÕÞÁÅ ÎÅÔ ÎÅÏÂÈÏÄÉ-ÍÏÓÔÉ ÒÁÓÓÍÁÔÒÉ×ÁÔØ ÏÔÒÉ�ÁÔÅÌØÎÕÀ ÞÁÓÔØ ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ, Á ÉÈ�ÏÌÏÖÉÔÅÌØÎÁÑ ÞÁÓÔØ ÓÏ×�ÁÄÁÅÔ Ó ÓÁÍÏÊ ×ÅÌÉÞÉÎÏÊ. ðÏÜÔÏÍÕ ÚÎÁË ±ÍÙ ÚÄÅÓØ Ï�ÕÓËÁÅÍ. ëÁË ÕÖÅ ÂÙÌÏ ÏÔÍÅÞÅÎÏ, ÚÁÍÅÎÁ ×ÅÌÉÞÉÎ Uj ,j = 1; : : : ; n, É Y ÉÈ ÌÏÇÁÒÉÆÍÁÍÉ �ÏÚ×ÏÌÑÅÔ ÒÁÓÓÍÁÔÒÉ×ÁÔØ ÆÕÎË�ÉÉ É 'j ËÁË ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÉÅ. �ÁËÉÍ ÏÂÒÁÚÏÍ, ÎÁÍ ÄÏÓÔÁÔÏÞÎÏ ÕËÁ-ÚÁÔØ ÓÕÝÅÓÔ×ÅÎÎÏ ÒÁÚÌÉÞÎÙÅ2 ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÉÅ ÆÕÎË�ÉÉ  ; 'j ; �; �j ,j = 1; 2, ÕÄÏ×ÌÅÔ×ÏÒÑÀÝÉÅ ÓÏÏÔÎÏÛÅÎÉÀ (s+ t)'1(s)'2(t) = �(s+ t) �1(s) �2(t): (27)ðÒÉ ÜÔÏÍ ÄÏÓÔÁÔÏÞÎÏ �ÏÓÔÒÏÉÔØ �ÒÉÍÅÒ ÄÌÑ ÓÌÕÞÁÑ  = '1 = '2 É� = �1 = �2. éÎÙÍÉ ÓÌÏ×ÁÍÉ, ÄÏÓÔÁÔÏÞÎÏ �ÏÓÔÒÏÉÔØ \ÓÕÝÅÓÔ×ÅÎÎÏÒÁÚÌÉÞÎÙÅ" ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÉÅ ÆÕÎË�ÉÉ  É �, ÄÌÑ ËÏÔÏÒÙÈ (s+ t) (s) (t) = �(s+ t) �(s) �(t) (28)�ÒÉ ×ÓÅÈ s; t (�ÏÓËÏÌØËÕ ÍÙ ÒÁÓÓÍÁÔÒÉ×ÁÅÍ ÕÖÅ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÉÅÆÕÎË�ÉÉ, ÓÌÅÄÕÅÔ ÓÞÉÔÁÔØ �ÅÒÅÍÅÎÎÙÅ s; t ×ÅÝÅÓÔ×ÅÎÎÙÍÉ).ðÕÓÔØ�(s) = 1− |s| �ÒÉ |s| < 1 É �(s) = 0 �ÒÉ |s| > 1:èÏÒÏÛÏ ÉÚ×ÅÓÔÎÏ, ÞÔÏ � �ÒÅÄÓÔÁ×ÌÑÅÔ ÓÏÂÏÊ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÕÀ ÆÕÎ-Ë�ÉÀ ÎÅËÏÔÏÒÏÊ ÓÌÕÞÁÊÎÏÊ ×ÅÌÉÞÉÎÙ. åÅ �ÌÏÔÎÏÓÔØ ÒÁÓ�ÒÅÄÅÌÅÎÉÑÉÍÅÅÔ ×ÉÄ p(x) = 1− osx�x2 :ðÏÌÏÖÉÍ  (t) = �(t) + 12 (�(t+ 3) + �(t− 3));�(t) = �(t)− 12 (�(t+ 3) + �(t− 3)):2Ô.Å. ÎÅ �ÒÉ×ÏÄÑÝÉÅ Ë ÔÏÌØËÏ ÍÁÓÛÔÁÂÎÏÍÕ ÒÁÚÌÉÞÉÀ ÍÅÖÄÕ ÓÌÕÞÁÊÎÙÍÉ×ÅÌÉÞÉÎÁÍÉ



94 é. ÷. ÷ïìþ³îëï÷á, ì. â. ëìåâáîï÷ëÁÖÄÁÑ ÉÚ ÜÔÉÈ ÆÕÎË�ÉÊ Ñ×ÌÑÅÔÓÑ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÏÊ, ÔÁË ËÁË�(t)± 12 (�(t+ 3) + �(t− 3)) = ∞
∫

−∞

eitx(1± os(3x)) p(x) dx:îÅ�ÏÓÒÅÄÓÔ×ÅÎÎÏÊ �ÏÄÓÔÁÎÏ×ËÏÊ ÕÂÅÖÄÁÅÍÓÑ, ÞÔÏ (28) Ó�ÒÁ×ÅÄÌÉ×Ï.òÁÚÕÍÅÅÔÓÑ, �ÏÓÔÒÏÅÎÎÙÅ ÆÕÎË�ÉÉ ÎÅ ÍÏÇÕÔ ÂÙÔØ �ÏÌÕÞÅÎÙ ÏÄÎÁ ÉÚÄÒÕÇÏÊ �ÕÔÅÍ ÕÍÎÏÖÅÎÉÑ ÎÁ exp{ita} �ÒÉ ÎÅËÏÔÏÒÏÍ ×ÅÝÅÓÔ×ÅÎÎÏÍ a,Ô.Å. Ñ×ÌÑÀÔÓÑ ÓÕÝÅÓÔ×ÅÎÎÏ ÒÁÚÌÉÞÎÙÍÉ. éÔÁË, ÍÙ ×ÉÄÉÍ, ÞÔÏ ÓÌÕÞÁÊ-ÎÙÅ ×ÅÌÉÞÉÎÙ Uj × �ÒÅÄÓÔÁ×ÌÅÎÉÉ (16) ÍÏÇÕÔ ÂÙÔØ, ×ÏÏÂÝÅ ÇÏ×ÏÒÑ,×ÙÂÒÁÎÙ ÎÅÓËÏÌØËÉÍÉ, ÓÕÝÅÓÔ×ÅÎÎÏ ÒÁÚÎÙÍÉ, Ó�ÏÓÏÂÁÍÉ.÷ �ÒÉ×ÅÄÅÎÎÏÊ ËÏÎÓÔÒÕË�ÉÉ ÌÏÇÁÒÉÆÍÙ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÈ ÓÌÕÞÁÊ-ÎÙÈ ×ÅÌÉÞÉÎ ÎÅ ÉÍÅÀÔ ËÏÎÅÞÎÏÇÏ ÁÂÓÏÌÀÔÎÏÇÏ �ÅÒ×ÏÇÏ ÍÏÍÅÎÔÁ. ðÒÅÄ-ÓÔÁ×ÌÑÅÔÓÑ ÉÎÔÅÒÅÓÎÙÍ �ÏÓÔÒÏÉÔØ ÓÈÏÄÎÙÊ �ÒÉÍÅÒ (ÅÓÌÉ ÜÔÏ ×ÏÚÍÏÖ-ÎÏ) ÄÌÑ ÓÌÕÞÁÑ ÓÕÝÅÓÔ×Ï×ÁÎÉÑ ×ÓÅÈ ÍÏÍÅÎÔÏ×. ðÒÉ ÜÔÏÍ ÉÚ ÓËÁÚÁÎÎÏÇÏ×ÙÛÅ ÑÓÎÏ, ÞÔÏ × ÔÁËÏÍ �ÒÉÍÅÒÅ ÅÄÉÎÓÔ×ÅÎÎÏÓÔØ ×ÏÓÓÔÁÎÏ×ÌÅÎÉÑ ÒÁÓ-�ÒÅÄÅÌÅÎÉÑ �Ï ÍÏÍÅÎÔÁÍ ÄÏÌÖÎÁ ÏÔÓÕÔÓÔ×Ï×ÁÔØ.ðÅÒÅÊÄÅÍ Ë �ÏÓÔÒÏÅÎÉÀ �ÒÉÍÅÒÁ. ï�ÒÅÄÅÌÉÍ ÆÕÎË�ÉÀR(t) = exp(−1=(1− t2))2� (1− t2)3=2 �ÒÉ |t| < 1; R(t) = 0 �ÒÉ |t| > 1:ìÅÇËÏ ÕÂÅÄÉÔØÓÑ, ÞÔÏ ÏÂÒÁÔÎÏÅ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ æÕÒØÅ ÉÎÔÅÇÒÉÒÕÅÍÏÎÁ ×ÓÅÊ ×ÅÝÅÓÔ×ÅÎÎÏÊ ÏÓÉ, ÏÄÎÁËÏ ÎÅ Ñ×ÌÑÅÔÓÑ ÎÅÏÔÒÉ�ÁÔÅÌØÎÙÍ. ðÏ-ÜÔÏÍÕ �ÏÌÏÖÉÍ �o(t) = ∞
∫

−∞

R(s− 2 t)R(s) ds:ñÓÎÏ, ÞÔÏ �o(t) = 0 �ÒÉ |t| > 1. ïÂÒÁÔÎÏÅ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ æÕÒØÅ ÆÕÎË-�ÉÉ �o(t) Ó ÔÏÞÎÏÓÔØÀ ÄÏ ÍÎÏÖÉÔÅÌÑ ÒÁ×ÎÏ Ë×ÁÄÒÁÔÕ ÏÂÒÁÔÎÏÇÏ �ÒÅ-ÏÂÒÁÚÏ×ÁÎÉÑ æÕÒØÅ ÆÕÎË�ÉÉ R(t) É, ÓÌÅÄÏ×ÁÔÅÌØÎÏ, �ÒÅÄÓÔÁ×ÌÑÅÔ ÓÏ-ÂÏÊ ×ÅÒÏÑÔÎÏÓÔÎÕÀ �ÌÏÔÎÏÓÔØ. ïÂÏÚÎÁÞÉÍ ÅÅ ÞÅÒÅÚ q(x). ä×Å ÆÕÎË�ÉÉ�o(t)± 12 (�o(t+ 3) + �o(t− 3)) = ∞
∫

−∞

eitx(1± os(3x)) q(x) dxÉ ÄÁÀÔ ÔÒÅÂÕÅÍÙÊ �ÒÉÍÅÒ.
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