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1 ðÒÅÐÒÉÎÔ÷ÓÔÕÐòÏÚÇÌÑÄÁ¤ÔØÓÑ ÔÒÉ×ÉÍiÒÎÁ ÍÏÄÅÌØ IÚiÎÇÁ ÎÁ ÐÒÏÓÔiÊ ËÕÂiÞÎiÊ ÇÒÁÔÃiÚ ÐÅÒiÏÄÏÍ Ó. çÁÍiÌØÔÏÎiÁÎ ÍÏÄÅÌi ÍÁ¤ ×ÉÇÌÑÄH = �12 Xj;l �(jj� lj)�j�l; (1)ÄÅ �(jj � lj) { ÐÏÔÅÎÃiÁÌ ×ÚÁ¤ÍÏÄi§ ÞÁÓÔÉÎÏË, ÑËi ÚÎÁÈÏÄÑÔØÓÑ × ×Õ-ÚÌÁÈ j i l, �j { ÏÐÅÒÁÔÏÒ z-ËÏÍÐÏÎÅÎÔÉ ÓÐiÎÁ × j-ÍÕ ×ÕÚÌi, ÝÏ ÍÁ¤Ä×Á ×ÌÁÓÎÉÈ ÚÎÁÞÅÎÎÑ +1 i �1. ðÏÔÅÎÃiÁÌ ×ÚÁ¤ÍÏÄi§ ÐÒÅÄÓÔÁ×ÌÑ¤ÔØ-ÓÑ ÅËÓÐÏÎÅÎÔÎÏ ÓÐÁÄÎÏÀ ÆÕÎËÃi¤À�(rjl) = A exp��rjlb � : (2)ôÕÔ A { ÐÏÓÔiÊÎÁ, rjl { ×iÄÄÁÌØ ÍiÖ ÞÁÓÔÉÎËÁÍÉ, b { ÒÁÄiÕÓ ÅÆÅË-ÔÉ×ÎÏ§ ×ÚÁ¤ÍÏÄi§. äÌÑ ÆÕÒ'¤-ÏÂÒÁÚÕ ÐÏÔÅÎÃiÁÌÕ ×ÚÁ¤ÍÏÄi§ ×ÉËÏÒÉÓÔÏ-×Õ¤ÔØÓÑ ÁÐÒÏËÓÉÍÁÃiÑ~�(k) = � ~�(0)(1� 2b2k2); k � B0;0; B0 < k � B; (3)ÄÅ B { ÇÒÁÎÉÃÑ Ði×ÚÏÎÉ âÒiÌÌÀÅÎÁ (B = �=c), B0 = (bp2)�1, ~�(0) =8�A(b=c)3.÷ ÒÏÂÏÔi ×ÉËÏÒÉÓÔÏ×Õ¤ÔØÓÑ ÍÅÔÏÄ ËÏÌÅËÔÉ×ÎÉÈ ÚÍiÎÎÉÈ (ëú) [1],ÑËÉÊ ÄÏÚ×ÏÌÑ¤ ÐÒÏ×ÅÓÔÉ ÎÁÂÌÉÖÅÎÉÊ ÒÏÚÒÁÈÕÎÏË ×ÉÒÁÚÕ ÄÌÑ ÓÔÁ-ÔÉÓÔÉÞÎÏ§ ÓÕÍÉ, ÏÄÅÒÖÁÔÉ, ËÒiÍ ÕÎi×ÅÒÓÁÌØÎÉÈ ×ÅÌÉÞÉÎ (ËÒÉÔÉÞÎÉÈÐÏËÁÚÎÉËi×), ÐÏ×Îi ×ÉÒÁÚÉ ÄÌÑ ÔÅÒÍÏÄÉÎÁÍiÞÎÉÈ ÆÕÎËÃiÊ ÐÏÂÌÉÚÕÔÅÍÐÅÒÁÔÕÒÉ ÆÁÚÏ×ÏÇÏ ÐÅÒÅÈÏÄÕ Tc.÷ ÐÒÅÄÓÔÁ×ÌÅÎÎi ëú ÄÌÑ ÓÔÁÔÉÓÔÉÞÎÏ§ ÓÕÍÉ ÔÒÉ×ÉÍiÒÎÏ§ ÍÏÄÅÌiIÚiÎÇÁ ÍÁ¤ÍÏZ = Z exp"12 Xk � ~�(k)�k��k# J(�) (d�)N : (4)ôÕÔ ÓÕÍÕ×ÁÎÎÑ ÐÏ È×ÉÌØÏ×ÉÈ ×ÅËÔÏÒÁÈ k ×ÉËÏÎÕ¤ÔØÓÑ × ÍÅÖÁÈ ÐÅÒ-ÛÏ§ ÚÏÎÉ âÒiÌÌÀÅÎÁ, � = 1=(kT ) - ÏÂÅÒÎÅÎÁ ÔÅÒÍÏÄÉÎÁÍiÞÎÁ ÔÅÍÐÅ-ÒÁÔÕÒÁ, ëú �k ××ÏÄÑÔØÓÑ Ú ÄÏÐÏÍÏÇÏÀ ÓÐi××iÄÎÏÛÅÎØ ÔÉÐÕ ÁÎÁÌiÔÉÞ-ÎÏÇÏ ÆÕÎËÃiÏÎÁÌÕ ÄÌÑ ÏÐÅÒÁÔÏÒi× ÍÏÄ ËÏÌÉ×ÁÎØ ÓÐiÎÏ×Ï§ ÇÕÓÔÉÎÉ^�k = (pN)�1Pl �l exp(�ikl),J(�) = 2N Z exp"2�i Xk !k�k + 1Xn=1 (2�i)2nN1�n� (5)
ICMP{97{06U 2�M2n(2n)! Xk1;:::;k2n !k1 � � �!k2n �k1+���+k2n35 (d!)N{ ÑËÏÂiÁÎ ÐÅÒÅÈÏÄÕ ×iÄ ÍÎÏÖÉÎÉ N ÓÐiÎÏ×ÉÈ ÚÍiÎÎÉÈ �l ÄÏ ÍÎÏÖÉ-ÎÉ ëú �k, �k1+���+k2n { ÓÉÍ×ÏÌ ëÒÏÎÅËÅÒÁ. úÍiÎÎi !k ÓÐÒÑÖÅÎi ÄÏ�k, Á ËÕÍÕÌÑÎÔÉ M2n ÐÒÉÊÍÁÀÔØ ÐÏÓÔiÊÎi ÚÎÁÞÅÎÎÑ (ÄÉ×. [1]). ÷É-ÒÁÚ ÄÌÑ ÓÔÁÔÓÕÍÉ (4) ÞÅÒÅÚ ÎÁÑ×ÎiÓÔØ ÎÅÓËiÎÞÅÎÎÏÇÏ ÞÉÓÌÁ ÄÏÄÁÎ-Ëi× × ÅËÓÐÏÎÅÎÔi (5) ÔÏÞÎÏ ÒÏÚÒÁÈÕ×ÁÔÉ ÎÅ ÍÏÖÎÁ. ôÏÍÕ ×ÉËÏÒÉÓÔÏ-×ÕÀÔØ ÎÁÂÌÉÖÅÎÎÑ, Ú×'ÑÚÁÎi Ú ÏÂÍÅÖÅÎÎÑÍ ÞÉÓÌÁ ÄÏÄÁÎËi× × ÅËÓ-ÐÏÎÅÎÔi ÐiÄiÎÔÅÇÒÁÌØÎÏÇÏ ×ÉÒÁÚÕ (5). ôÁË, ÐÒÉ n = 1 ÏÄÅÒÖÕ¤ÍÏ ÇÁÕ-ÓÏ×Å ÎÁÂÌÉÖÅÎÎÑ. ÷ÏÎÏ ÐÒÉ×ÏÄÉÔØ ÄÏ ËÌÁÓÉÞÎÉÈ ÚÎÁÞÅÎØ ËÒÉÔÉÞ-ÎÉÈ ÐÏËÁÚÎÉËi×. ÷ÁÖÌÉ×ÏÀ ÕÍÏ×ÏÀ ÏÐÉÓÕ ËÒÉÔÉÞÎÉÈ ×ÌÁÓÔÉ×ÏÓÔÅÊÍÏÄÅÌi IÚiÎÇÁ ¤ ×ÉËÏÒÉÓÔÁÎÎÑ ÎÅÇÁÕÓÏ×ÉÈ ÇÕÓÔÉÎ ÍiÒ. îÁÊÐÒÏÓÔiÛÅÎÁÂÌÉÖÅÎÎÑ, ÑËÅ ÄÏÚ×ÏÌÑ¤ ×ÉÊÔÉ ÚÁ ÒÁÍËÉ ËÌÁÓÉÞÎÏ§ ÐÏ×ÅÄiÎËÉ,×iÄÐÏ×iÄÁ¤ n = 2 i ÇÒÕÎÔÕ¤ÔØÓÑ ÎÁ ×ÉËÏÒÉÓÔÁÎÎi ÞÅÔ×iÒÎÏ§ ÇÕÓÔÉÎÉÍiÒÉ. äÌÑ ÎØÏÇÏ ×ÉËÏÎÁÎÏ ÒÏÚÒÁÈÕÎÏË ÏÓÎÏ×ÎÉÈ ËÒÉÔÉÞÎÉÈ ÐÏËÁÚ-ÎÉËi× ÔÅÒÍÏÄÉÎÁÍiÞÎÉÈ ÈÁÒÁËÔÅÒÉÓÔÉË, ÐÏ×ÎÉÈ ×ÉÒÁÚi× ÄÌÑ ÃÉÈ ÈÁ-ÒÁËÔÅÒÉÓÔÉË iÚ ×ÒÁÈÕ×ÁÎÎÑÍ ËÏÎÆÌÕÅÎÔÎÉÈ ÐÏÐÒÁ×ÏË, ÐÒÏÁÎÁÌiÚÏ-×ÁÎÏ ÓÐi××iÄÎÏÛÅÎÎÑ ÄÌÑ ËÒÉÔÉÞÎÉÈ ÁÍÐÌiÔÕÄ (ÄÉ×., ÎÁÐÒÉËÌÁÄ, [2{4]). þÅÒÅÚ ÎÁÂÌÉÖÅÎiÓÔØ ÏÂÞÉÓÌÅÎÎÑ ÓÔÁÔÉÓÔÉÞÎÏ§ ÓÕÍÉ Õ Ú×'ÑÚËÕ iÚÏÂÍÅÖÅÎÎÑÍ ÍÏÄÅÌÌÀ �4 ÏÄÅÒÖÁÎi ÒÅÚÕÌØÔÁÔÉ (ËÒÉÔÉÞÎi ÐÏËÁÚÎÉ-ËÉ, ÁÍÐÌiÔÕÄÉ, ÔÅÒÍÏÄÉÎÁÍiÞÎi ÆÕÎËÃi§) ÍiÓÔÑÔØ ÄÅÑËÕ ÚÁÌÅÖÎiÓÔØ×iÄ ÐÁÒÁÍÅÔÒÁ ÒÅÎÏÒÍÁÌiÚÁÃiÊÎÏ§ ÇÒÕÐÉ (òç) s. äÁÎÁ ÚÁÌÅÖÎiÓÔØ ÐÏ-ÓÌÁÂÌÀ¤ÔØÓÑ × ÐÒÏÃÅÓi ÕÓËÌÁÄÎÅÎÎÑ ÆÏÒÍÉ ÎÅÇÁÕÓÏ×Ï§ ÇÕÓÔÉÎÉ ÍiÒÉ.ïÓÔÁÎÎ¤ ÐiÄÔ×ÅÒÄÖÕ¤ÔØÓÑ ÒÏÚÒÁÈÕÎËÏÍ ËÒÉÔÉÞÎÏÇÏ ÐÏËÁÚÎÉËÁ ËÏ-ÒÅÌÑÃiÊÎÏ§ ÄÏ×ÖÉÎÉ � ÄÌÑ ÍÏÄÅÌÅÊ �2m (m = 3; 4; 5) [5{9], Á ÔÁ-ËÏÖ ÂÅÚÐÏÓÅÒÅÄÎiÍ ÐÏÒi×ÎÑÎÎÑÍ ÇÒÁÆiËi× ÔÅÍÐÅÒÁÔÕÒÎÉÈ ÚÁÌÅÖÎÏ-ÓÔÅÊ ÔÅÒÍÏÄÉÎÁÍiÞÎÉÈ ÆÕÎËÃiÊ, ÒÏÚÒÁÈÏ×ÁÎÉÈ ÄÌÑ ÍÏÄÅÌÅÊ �4 (Ú ×ÒÁ-ÈÕ×ÁÎÎÑÍ ËÏÎÆÌÕÅÎÔÎÉÈ ÐÏÐÒÁ×ÏË), �6 (ÂÅÚ ×ÒÁÈÕ×ÁÎÎÑ ËÏÎÆÌÕÅÎÔ-ÎÉÈ ÐÏÐÒÁ×ÏË) ÐÒÉ ÒiÚÎÉÈ ÚÎÁÞÅÎÎÑÈ ÐÁÒÁÍÅÔÒÁ s [10]. òÅÚÕÌØÔÁÔÉÐÒÏ×ÅÄÅÎÉÈ ÄÏÓÌiÄÖÅÎØ ÐÏËÁÚÕÀÔØ, ÝÏ × iÎÔÅÒ×ÁÌi ÐÒÏÍiÖÎÉÈ ÚÎÁ-ÞÅÎØ s (2 � s � 4) ÑËiÓÎÕ ËÁÒÔÉÎÕ ËÒÉÔÉÞÎÏ§ ÐÏ×ÅÄiÎËÉ ÄÁ¤ ÍÏÄÅÌØ�4 . âiÌØÛ ÓËÌÁÄÎiÛÁ ÍÏÄÅÌØ �6 (n = 3, ÄÉ×. (5)), ÑËÁ ÐÅÒÅÄÂÁÞÁ¤ÐÒÉ iÎÔÅÇÒÕ×ÁÎÎi ÓÔÁÔÉÓÔÉÞÎÏ§ ÓÕÍÉ ×ÒÁÈÕ×ÁÎÎÑ ÛÅÓÔÉÒÎÏ§ ÇÕÓÔÉÎÉÍiÒÉ , ÄÏÚ×ÏÌÑ¤ ÚÄiÊÓÎÉÔÉ ËiÌØËiÓÎÉÊ ÏÐÉÓ ËÒÉÔÉÞÎÉÈ ×ÌÁÓÔÉ×ÏÓÔÅÊÓÐiÎÏ×Ï§ ÓÉÓÔÅÍÉ.õ ÄÁÎiÊ ÒÏÂÏÔi × ÒÁÍËÁÈ ÍÏÄÅÌi �6 ÒÏÚÒÏÂÌÅÎÏ ÓÐÏÓiÂ ÒÏÚÒÁÈÕÎ-ËÕ ×ÉÒÁÚi× ÄÌÑ ÔÅÒÍÏÄÉÎÁÍiÞÎÉÈ ÆÕÎËÃiÊ ÔÒÉ×ÉÍiÒÎÏ§ iÚiÎÇi×ÓØËÏ§ÓÉÓÔÅÍÉ Ú ×ÒÁÈÕ×ÁÎÎÑÍ ÄÏÄÁÎËi×, ÑËi ×ÉÚÎÁÞÁÀÔØ ÐÏÐÒÁ×ËÕ ÄÏ ÓËÅÊ-ÌiÎÇÕ. òÏÚÒÁÈÕÎËÉ ×ÉËÏÎÁÎi ÄÌÑ ÔÅÍÐÅÒÁÔÕÒ, ×ÉÝÉÈ ÚÁ Tc (×ÉÓÏËÏ-ÔÅÍÐÅÒÁÔÕÒÎÁ ÏÂÌÁÓÔØ). ïÄÅÒÖÁÎi ×ÉÒÁÚÉ ÄÌÑ ÏÓÎÏ×ÎÉÈ ËÒÉÔÉÞÎÉÈ



3 ðÒÅÐÒÉÎÔÁÍÐÌiÔÕÄ i ÁÍÐÌiÔÕÄ ÐÅÒÛÏ§ ËÏÎÆÌÕÅÎÔÎÏ§ ÐÏÐÒÁ×ËÉ ÄÏÚ×ÏÌÑÀÔØ ÄÏ-ÓÌiÄÉÔÉ §È ÚÁÌÅÖÎiÓÔØ ×iÄ ÍiËÒÏÓËÏÐiÞÎÉÈ ÐÁÒÁÍÅÔÒi× ÓÉÓÔÅÍÉ (ÒÁÄiÕ-ÓÁ Äi§ ÐÏÔÅÎÃiÁÌÕ b, ÐÏÓÔiÊÎÏ§ ÇÒÁÔËÉ Ó).1. úÁÇÁÌØÎ¦ ÓÐ¦××¦ÄÎÏÛÅÎÎÑðÏËÌÁÄÁÀÞÉ × (5) n = 3 i ÚÄiÊÓÎÀÀÞÉ × (4) iÎÔÅÇÒÕ×ÁÎÎÑ ÐÏ ÚÍiÎÎÉÈ�k i !k Ú iÎÄÅËÓÁÍÉ B0 < k � B, Á ÐÏÔiÍ ÝÅ ÐÏ N 0 ÚÍiÎÎÉÈ !k,ÐÒÉÈÏÄÉÍÏ ÄÏ ×ÉÈiÄÎÏÇÏ ×ÉÒÁÚÕ ÄÌÑ ÓÔÁÔÉÓÔÉÞÎÏ§ ÓÕÍÉ × ÎÁÂÌÉÖÅÎÎiÍÏÄÅÌi �6 [10]:Z = 2N2(N 0�1)=2ea00N 0 Z exp24�12 Xk�B0 d0(k)�k��k� (1.1)� 3Xl=2 a02l(2l)!(N 0)l�1 Xk1;:::;k2l�B0 �k1 � � � �k2l�k1+���+k2l35 (d�)N 0 :ôÕÔ N 0 = Ns�30 ; s0 = B=B0 = �p2b=c;d0(k) = a02 � � ~�(k): (1.2)ëÏÅÆiÃi¤ÎÔÉ a02l ¤ ÆÕÎËÃiÑÍÉ s0 , ÔÏÂÔÏ ×iÄÎÏÛÅÎÎÑ b=c, i ×ÉÚÎÁÞÁ-ÀÔØÓÑ ÓÐi××iÄÎÏÛÅÎÎÑÍÉa00 = lnQ(M); Q(M) = (12s30)1=4��1I0(�0; �0);a02 = (12s30)1=2F2(�0; �0); (1.3)a04 = 12s30C(�0; �0);a06 = (12s30)3=2N(�0; �0):ôÕÔ × ÑËÏÓÔi ÁÒÇÕÍÅÎÔi× ×ÉÓÔÕÐÁÀÔØ ×ÅÌÉÞÉÎÉ�0 = p3s3=20 ; �0 = 8p315s3=20 : (1.4)óÐÅÃiÁÌØÎi ÆÕÎËÃi§ C(�0; �0) i N(�0; �0) ÍÁÀÔØ ×ÉÇÌÑÄC(�0; �0) = �F4(�0; �0) + 3F 22 (�0; �0); (1.5)N(�0; �0) = F6(�0; �0)� 15F4(�0; �0)F2(�0; �0) + 30F 32 (�0; �0);ÄÅ F2l(�0; �0) = I2l(�0; �0)=I0(�0; �0); (1.6)I2l(�0; �0) = 1Z0 t2l exp(��0t2 � t4 � �0t6) dt:
ICMP{97{06U 4õ ×ÉÐÁÄËÕ b = c ÍÁ¤ÍÏ s0 = 4:442883 i a00 = �0:921788, a02 = 0:988692,a04 = 0:219943 � 10�1, a06 = 0:309102 � 10�2.èÁÒÁËÔÅÒÎÏÀ ÒÉÓÏÀ ÆÁÚÏ×ÏÇÏ ÐÅÒÅÈÏÄÕ ÄÒÕÇÏÇÏ ÒÏÄÕ ¤ ÎÁÑ×ÎiÓÔØ× ÓÉÓÔÅÍi ÐÁÒÁÍÅÔÒÁ ÐÏÒÑÄËÕ. óÅÒÅÄ ëú �k ÍiÓÔÉÔØÓÑ ÚÍiÎÎÁ, ÝÏÐÏ×'ÑÚÁÎÁ Ú ÐÁÒÁÍÅÔÒÏÍ ÐÏÒÑÄËÕ. äÌÑ ÍÏÄÅÌi IÚiÎÇÁ ÔÁËÏÀ ÚÍiÎÎÏÀ ¤�0. ïÄÎÁË, ÍÉ ÎÅ ÍÏÖÅÍÏ ×ÉÄiÌÉÔÉ Õ ×ÉÒÁÚi (1.1) ×ËÌÁÄÕ ÌÉÛÅ ×iÄ �0,ÏÓËiÌØËÉ ×Ói ÚÍiÎÎi �k Ú×'ÑÚÁÎi ÍiÖ ÓÏÂÏÀ. ôÏÍÕ ÓËÏÒÉÓÔÁ¤ÍÏÓÑ Ú ÚÁ-ÐÒÏÐÏÎÏ×ÁÎÏÇÏ × [1] ÍÅÔÏÄÕ "ÐÏÛÁÒÏ×ÏÇÏ" iÎÔÅÇÒÕ×ÁÎÎÑ ×ÉÒÁÚÕ (1.1)ÐÏ ÚÍiÎÎÉÈ �k. IÎÔÅÇÒÕ×ÁÎÎÑ ÐÏÞÉÎÁ¤ÔØÓÑ iÚ ÚÍiÎÎÉÈ �k Ú ×ÅÌÉËÉÍÉÚÎÁÞÅÎÎÑÍÉ k (ÐÏÒÑÄËÕ ÇÒÁÎÉÃi Ði×ÚÏÎÉ âÒiÌÌÀÅÎÁ) i ÚÁËiÎÞÕ¤ÔØÓÑ�k Ú k ! 0. äÌÑ ÃØÏÇÏ ÆÁÚÏ×ÉÊ ÐÒÏÓÔiÒ ëú �k ÒÏÚÂÉ×Á¤ÔØÓÑ ÎÁ ÛÁ-ÒÉ Ú ÐÁÒÁÍÅÔÒÏÍ ÐÏÄiÌÕ s. ÷ ËÏÖÎÏÍÕ n-ÍÕ ÛÁÒi (×iÄÐÏ×iÄÎÁ ÏÂÌÁÓÔØÈ×ÉÌØÏ×ÉÈ ×ÅËÔÏÒi× Òi×ÎÁ Bn+1 < k � Bn; Bn+1 = Bn=s; s > 1) ÆÕÒ'¤-ÏÂÒÁÚ ÐÏÔÅÎÃiÁÌÕ ~�(k) ÚÁÍiÎÀ¤ÔØÓÑ ÊÏÇÏ ÓÅÒÅÄÎiÍ ÚÎÁÞÅÎÎÑÍ (× ÄÁÎiÊÒÏÂÏÔi ÓÅÒÅÄÎiÍ ÁÒÉÆÍÅÔÉÞÎÉÍ). ÷ ÒÅÚÕÌØÔÁÔi ÐÏÅÔÁÐÎÏÇÏ ÏÂÞÉÓÌÅÎ-ÎÑ ÓÔÁÔÓÕÍÉ ÞÉÓÌÏ ÚÍiÎÎÉÈ iÎÔÅÇÒÕ×ÁÎÎÑ × ×ÉÒÁÚi ÄÌÑ ÎÅ§ ÚÍÅÎÛÕ¤ÔØ-ÓÑ. ðiÓÌÑ iÎÔÅÇÒÕ×ÁÎÎÑ ÐÏ n+ 1 ÛÁÒÁÈ ÐÒÏÓÔÏÒÕ ëú ÏÄÅÒÖÕ¤ÍÏZ = 2N2(Nn+1�1)=2Q0Q1 � � �Qn[Q(Pn)]Nn+1 Z W(n+1)6 (�)� (1.7)� (d�)Nn+1 :ôÕÔ Nn+1 = N 0s�3(n+1),Q0 = hea00Q(d)iN 0 ; Q1 = [Q(P )Q(d1)]N1 ; : : : ;Qn = [Q(Pn�1)Q(dn)]Nn ; (1.8)Q(dn) = 2�24=a(n)4 �1=4 I0(hn; �n);Q(Pn) = ��1 �s3a(n)4 =C(hn; �n)�1=4 I0(�n; �n):ïÓÎÏ×Îi ÁÒÇÕÍÅÎÔÉhn = dn(Bn+1; Bn)(6=a(n)4 )1=2; �n = p615 a(n)6 =(a(n)4 )3=2 (1.9)×ÉÚÎÁÞÁÀÔØÓÑ ÓÅÒÅÄÎiÍ ÚÎÁÞÅÎÎÑÍ ËÏÅÆiÃi¤ÎÔÁ dn(k) × n-ÍÕ ÛÁÒiÆÁ-ÚÏ×ÏÇÏ ÐÒÏÓÔÏÒÕ ëú i ×ÅÌÉÞÉÎÁÍÉ a(n)4 , a(n)6 . åÆÅËÔÉ×ÎÁ ÇÕÓÔÉÎÁ ÍiÒÉn+ 1-ÇÏ ÛÁÒÕ W(n+1)6 (�) ÍÁ¤ ÎÁÓÔÕÐÎÉÊ ×ÉÇÌÑÄ:W(n+1)6 (�) = exp24�12 Xk�Bn+1 dn+1(k)�k��k� (1.10)



5 ðÒÅÐÒÉÎÔ� 3Xl=2 a(n+1)2l(2l)!N l�1n+1 Xk1;:::;k2l�Bn+1 �k1 � � � �k2l �k1+���+k2l35 :ôÕÔ Bn+1 = B0s�(n+1), dn+1(k) = a(n+1)2 � � ~�(k), a(n+1)2l { ÐÅÒÅÎÏÒ-ÍÏ×ÁÎi ÚÎÁÞÅÎÎÑ ËÏÅÆiÃi¤ÎÔi× a02l ÐiÓÌÑ iÎÔÅÇÒÕ×ÁÎÎÑ ÐÏ n+1 ÛÁÒÁÈÆÁÚÏ×ÏÇÏ ÐÒÏÓÔÏÒÕ ëú. ðÒÏÍiÖÎi ÚÍiÎÎi �n, �n ¤ ÆÕÎËÃiÑÍÉ hn i �n.÷ÏÎÉ ÚÁÄÁÀÔØÓÑ ×ÉÒÁÚÁÍÉ�n = (6s3)1=2F2(hn; �n)[C(hn; �n)]�1=2; (1.11)�n = p615 s�3=2N(hn; �n)[Chn; �n)]�3=2;ÄÅ ×ÉÇÌÑÄ ÓÐÅÃiÁÌØÎÉÈ ÆÕÎËÃiÊ C(hn; �n), N(hn; �n) ×ÉÚÎÁÞÅÎÉÊ ×(1.5). ëÏÅÆiÃi¤ÎÔÉ dn(Bn+1; Bn), a(n)4 , a(n)6 Ú×'ÑÚÁÎi Ú ËÏÅÆiÃi¤ÎÔÁ-ÍÉ n + 1-ÇÏ ÛÁÒÕ ÒÅËÕÒÅÎÔÎÉÍÉ ÓÐi××iÄÎÏÛÅÎÎÑÍÉ (òó) [8,11,12],ÒÏÚ'ÑÚËÉ ÑËÉÈ (ÄÉ×. ÄÏÄÁÔÏË) ÓÕÔÔ¤×ÉÍ ÞÉÎÏÍ ÂÕÄÅÍÏ ×ÉËÏÒÉÓÔÏ×Õ-×ÁÔÉ ÐÒÉ ÏÂÞÉÓÌÅÎÎi ×iÌØÎÏ§ ÅÎÅÒÇi§ ÓÉÓÔÅÍÉ.ïÓÎÏ×ÎÁ iÄÅÑ ÒÏÚÒÁÈÕÎËÕ ÎÁ ÍiËÒÏÓËÏÐiÞÎÏÍÕ Òi×Îi Ñ×ÎÉÈ ×ÉÒÁÚi×ÄÌÑ ×iÌØÎÏ§ ÅÎÅÒÇi§ ÔÁ iÎÛÉÈ ÔÅÒÍÏÄÉÎÁÍiÞÎÉÈ ÆÕÎËÃiÊ ÓÉÓÔÅÍÉ ÐÏ-ÂÌÉÚÕ Tc(� < �� � 10�2; � = (T � Tc)=Tc) ÐÏÌÑÇÁ¤ × ÏËÒÅÍÏÍÕ ×ÒÁÈÕ-×ÁÎÎi ×ËÌÁÄi× ×iÄ ËÏÒÏÔËÏÈ×ÉÌØÏ×ÉÈ i ÄÏ×ÇÏÈ×ÉÌØÏ×ÉÈ ÍÏÄ ËÏÌÉ×ÁÎØÇÕÓÔÉÎÉ ÓÐiÎÏ×ÏÇÏ ÍÏÍÅÎÔÕ [1,2,13].ëÏÒÏÔËÏÈ×ÉÌØÏ×i ÍÏÄÉ ÈÁÒÁËÔÅÒÉÚÕÀÔØÓÑ ÎÁÑ×ÎiÓÔÀ òç ÓÉÍÅÔÒi§i ÏÐÉÓÕÀÔØÓÑ ÎÅÇÁÕÓÏ×ÏÀ ÇÕÓÔÉÎÏÀ ÍiÒÉ. ÷ÏÎÉ ×iÄÐÏ×iÄÁÀÔØ ÏÂÌÁÓÔiËÒÉÔÉÞÎÏÇÏ ÒÅÖÉÍÕ (ëò), ÑËÁ ÍÁ¤ ÍiÓÃÅ ÑË ×ÉÝÅ, ÔÁË i ÎÉÖÞÅ Tc.ôÕÔ ×ÉËÏÒÉÓÔÏ×Õ¤ÔØÓÑ ÍÅÔÏÄ òç. òÏÚÒÁÈÕÎÏË ×ÉÒÁÚÕ ÄÌÑ ×ËÌÁÄÕ Õ×iÌØÎÕ ÅÎÅÒÇiÀ ×iÄ ËÏÒÏÔËÏÈ×ÉÌØÏ×ÉÈÆÁÚ ÆÌÕËÔÕÁÃiÊ ÓÐiÎÏ×Ï§ ÇÕÓÔÉ-ÎÉ Ú×'ÑÚÁÎÉÊ iÚ ÓÕÍÕ×ÁÎÎÑÍ ÐÁÒÃiÁÌØÎÉÈ ×iÌØÎÉÈ ÅÎÅÒÇiÊ ÐÏ ÛÁÒÁÈÆÁÚÏ×ÏÇÏ ÐÒÏÓÔÏÒÕ ëú ÄÏ ÔÏÞËÉ ×ÉÈÏÄÕ ÓÉÓÔÅÍÉ iÚ ÄiÌÑÎËÉ ëò. çÏ-ÌÏ×ÎÏÀ ÚÁÄÁÞÅÀ ÐÒÉ ÃØÏÍÕ ¤ ×ÉÄiÌÅÎÎÑ Ñ×ÎÏ§ ÚÁÌÅÖÎÏÓÔi ×iÄ ÎÏÍÅÒÁÛÁÒÕ. äÌÑ Ãi¤§ ÍÅÔÉ ×ÉËÏÒÉÓÔÏ×ÕÀÔØÓÑ ÒÏÚ×'ÑÚËÉ òó. ÷ÒÁÈÕ×ÁÎÎÑ ×ÎÉÈ ÂiÌØÛÏÇÏ ×ÌÁÓÎÏÇÏ ÚÎÁÞÅÎÎÑ (E1 > 1) ÍÁÔÒÉÃi ÌiÎiÊÎÏÇÏ ÐÅÒÅÔ×Ï-ÒÅÎÎÑ òç ÄÏÚ×ÏÌÑ¤ ÏÐÉÓÁÔÉ ÐÏÂÌÉÚÕ Tc ÏÓÎÏ×ÎÕ ÓÉÎÇÕÌÑÒÎiÓÔØ ÄÌÑÔÅÐÌÏ¤ÍÎÏÓÔi. íÅÎÛi ×ÌÁÓÎi ÚÎÁÞÅÎÎÑ (E2 < 1; E3 < 1) ×iÄÐÏ×iÄÁ-ÀÔØ ÚÁ ×ÉÎÉËÎÅÎÎÑ ÐÏÐÒÁ×ÏË ÄÏ ÓËÅÊÌiÎÇÕ. úÁ ÒÁÈÕÎÏË ×ÒÁÈÕ×ÁÎÎÑËÏÒÏÔËÏÈ×ÉÌØÏ×ÉÈ ÍÏÄ ËÏÌÉ×ÁÎØ ÓÐiÎÏ×Ï§ ÇÕÓÔÉÎÉ ×iÄÂÕ×Á¤ÔØÓÑ ÐÅ-ÒÅÎÏÒÍÕ×ÁÎÎÑ ÄÉÓÐÅÒÓi§ ÒÏÚÐÏÄiÌÕ, ÝÏ ÏÐÉÓÕ¤ ÄÏ×ÇÏÈ×ÉÌØÏ×i ÍÏÄÉ.ïÓÔÁÎÎiÍ ÐÒÉ T > Tc ×iÄÐÏ×iÄÁ¤ ÏÂÌÁÓÔØ ÇÒÁÎÉÞÎÏÇÏ ÇÁÕÓÏ×ÏÇÏ ÒÅÖÉ-ÍÕ (ççò). óÐÏÓiÂ ×ÒÁÈÕ×ÁÎÎÑ ×ËÌÁÄÕ ÄÏ×ÇÏÈ×ÉÌØÏ×ÉÈ ÍÏÄ ËÏÌÉ×ÁÎØÕ ×iÌØÎÕ ÅÎÅÒÇiÀ ÓÉÓÔÅÍÉ ÑËiÓÎÏ ×iÄÒiÚÎÑ¤ÔØÓÑ ×iÄ ÍÅÔÏÄÉËÉ ÏÂÞÉ-ÓÌÅÎÎÑ ËÏÒÏÔËÏÈ×ÉÌØÏ×Ï§ ÞÁÓÔÉÎÉ ÓÔÁÔÓÕÍÉ. òÏÚÒÁÈÕÎÏË ÃØÇÏ ×ËÌÁÄÕ
ICMP{97{06U 6ÇÒÕÎÔÕ¤ÔØÓÑ ÎÁ ×ÉËÏÒÉÓÔÁÎÎi ÇÁÕÓÏ×Ï§ ÇÕÓÔÉÎÉ ÍiÒÉ × ÑËÏÓÔi ÂÁÚÉÓ-ÎÏ§. ôÕÔ ÒÏÚ×ÉÎÕÔÏ ÐÒÑÍÉÊ ÍÅÔÏÄ ÒÏÚÒÁÈÕÎËÕ. ÷ÉÈiÄÎÉÍÉ ÄÁÎÉÍÉÄÌÑ ÎØÏÇÏ ¤ ÒÅÚÕÌØÔÁÔÉ, ÏÄÅÒÖÁÎi ÐÒÉ ×ÒÁÈÕ×ÁÎÎi ËÏÒÏÔËÏÈ×ÉÌØÏ×ÉÈÆÌÕËÔÕÁÃiÊ.ïÂÞÉÓÌÉ×ÛÉ ÏËÒÅÍÏ ×ËÌÁÄÉ ÐÒÉ T > Tc Õ ×iÌØÎÕ ÅÎÅÒÇiÀ ×iÄËÏÒÏÔËÏÈ×ÉÌØÏ×ÉÈFëò i ÄÏ×ÇÏÈ×ÉÌØÏ×ÉÈ Fççò ÆÁÚ ÆÌÕËÔÕÁÃiÊ ÓÐiÎÏ-×Ï§ ÇÕÓÔÉÎÉ, ÍÏÖÎÁ ÚÎÁÊÔÉ ÐÏ×ÎÉÊ ×ÉÒÁÚ ÄÌÑ ×iÌØÎÏ§ ÅÎÅÒÇi§ ÓÉÓÔÅÍÉF = F0 + Fëò + Fççò: (1.12)ôÕÔ F0 = �kTN ln 2 - ×iÌØÎÁ ÅÎÅÒÇiÑ N ÎÅ×ÚÁ¤ÍÏÄiÀÞÉÈ ÓÐiÎi×. ðÅ-ÒÅÊÄÅÍÏ ÄÏ ÏÂÞÉÓÌÅÎÎÑ ×ÉÝÅ×ËÁÚÁÎÉÈ ×ËÌÁÄi× Fëò i Fççò.2. òÏÚÒÁÈÕÎÏË ×ËÌÁÄÕ × ÔÅÒÍÏÄÉÎÁÍ¦ÞÎ¦ ÆÕÎËÃ¦§ÓÉÓÔÅÍÉ ×¦Ä ËÏÒÏÔËÏÈ×ÉÌØÏ×ÉÈ ÍÏÄ ËÏÌÉ×ÁÎØÓÐ¦ÎÏ×Ï§ ÇÕÓÔÉÎÉóÔÁÔÉÓÔÉÞÎÕ ÓÕÍÕ ÍÏÄÅÌi ÚÒÕÞÎÏ ÐÒÅÄÓÔÁ×ÉÔÉ Õ ×ÉÇÌÑÄi [10,14]Z = 2NZëòZççò; (2.1)ÄÅ ÐÅÒÛÉÊ ÍÎÏÖÎÉË ×iÄÐÏ×iÄÁ¤ ÎÅ×ÚÁ¤ÍÏÄiÀÞÉÍ ÓÐiÎÁÍ. Zëò ÏÐÉ-ÓÕ¤ ×ËÌÁÄ ÓÉÌØÎÏ ÓËÏÒÅÌØÏ×ÁÎÉÈ ËÏÒÏÔËÏÈ×ÉÌØÏ×ÉÈ ÆÌÕËÔÕÁÃiÊ �k Úk 2 [Bm� ; B0] (ÏÂÌÁÓÔØ ëò). ÷ÅÌÉÞÉÎÁ Bm� = B0s�m� , ÄÅ ÎÏÍÅÒ ÛÁÒÕÐÒÏÓÔÏÒÕ ëú m� , ÑËÉÊ ÈÁÒÁËÔÅÒÉÚÕ¤ ÔÏÞËÕ ×ÉÈÏÄÕ ÓÉÓÔÅÍÉ iÚ ëò,ÂÕÄÅ ×ÉÚÎÁÞÅÎÏ ÎÉÖÞÅ. íÎÏÖÎÉË Zççò ÍiÓÔÉÔØ ×ËÌÁÄÉ ÄÏ×ÇÏÈ×ÉÌØÏ-×ÉÈ ÆÌÕËÔÕÁÃiÊ Ú k 2 [0; Bm� ) i ×iÄÐÏ×iÄÁ¤ ççò.òÏÚÇÌÑÎÅÍÏ ×ÅÌÉÞÉÎÕ Zëò. äÌÑ ÎÅ§ ÍÁ¤ÍÏZëò = m�Yn=0" 2� � 24C(�n�1; �n�1)�1=4 I0(hn; �n)� (2.2)�I0(�n�1; �n�1)#Nn :óÌiÄ ×iÄÍiÔÉÔÉ, ÝÏ × (2.2) ÐÒÉ n = 0, ��1 � �0, ��1 � �0. ÷ ÏÂÌÁÓÔi ëòÏÓÎÏ×Îi hn, �n i ÐÒÏÍiÖÎi �n, �n ÁÒÇÕÍÅÎÔÉ ÂÌÉÚØËi ÄÏ Ó×Ï§È ÚÎÁÞÅÎØ× ÆiËÓÏ×ÁÎiÊ ÔÏÞÃi h(0), �(0) ¦ �(0), �(0). ôÏÍÕ ÆÕÎËÃi§ ×iÄ ÃÉÈ ÁÒÇÕ-ÍÅÎÔi× ÔÕÔ ÍÏÖÎÁ ÁÐÒÏËÓÉÍÕ×ÁÔÉ ÓÔÅÐÅÎÅ×ÉÍÉ ÒÑÄÁÍÉ ×iÄÎÏÓÎÏ ×iÄ-ÈÉÌÅÎØ ×iÄ §È ÆiËÓÏ×ÁÎÉÈ ÚÎÁÞÅÎØ [15]. ðÒÏÍiÖÎi ÁÒÇÕÍÅÎÔÉ i ÆÕÎË-Ãi§ ×iÄ ÎÉÈ ÐÒÅÄÓÔÁ×ÌÑÀÔØÓÑ ÞÅÒÅÚ ×iÄÈÉÌÅÎÎÑ ÏÓÎÏ×ÎÉÈ ÁÒÇÕÍÅÎÔi××iÄ §È ÚÎÁÞÅÎØ × ÆiËÓÏ×ÁÎiÊ ÔÏÞÃi. ÷ÉËÏÒÉÓÔÏ×ÕÀÞÉ ÓÐi××iÄÎÏÛÅÎÎÑÄÌÑ I0(hn; �n), I0(�n�1; �n�1), C(�n�1; �n�1) Ú ×ÒÁÈÕ×ÁÎÎÑÍ Ë×ÁÄÒÁÔi×



7 ðÒÅÐÒÉÎÔ×ËÁÚÁÎÉÈ ×iÄÈÉÌÅÎØ ÏÓÎÏ×ÎÉÈ ÁÒÇÕÍÅÎÔi× [10,15], iÚ (2.2) ×ÉÚÎÁÞÁ¤ÍÏ×iÌØÎÕ ÅÎÅÒÇiÀ, ÑËÁ ×iÄÐÏ×iÄÁ¤ n-ÍÕ ÆÁÚÏ×ÏÍÕ ÛÁÒÕ:Fn = �kTNn hf (0)ëò + '1(hn�1 � h(0)) + '2(�n�1 � �(0))++'3(hn � h(0)) + '4(�n � �(0)) + '01(hn�1 � h(0))2 ++'02(�n�1 � �(0))2 + '03(hn � h(0))2 + '04(�n � �(0))2 ++'05(hn�1 � h(0))(�n�1 � �(0)) + '06(hn � h(0))(�n � �(0))i ;f (0)ëò = ln�2(24)1=4� �� 1=4 lnP40 + ln I�0 + ln I��0 ;'k = bk + P4k=4; k = 1; 2; (2.3)'3 = �F �2 ; '4 = �F �6 ;'0k = b0k � 12b2k � P 04k=4 + P 24k=8;'03 = F �4 =2� F �22 =2; '04 = F �12=2� F �26 =2;'05 = b03 � b1b2 � P 043=4 + P41P42=4;'06 = F �8 � F �2 F �6 :÷ÅÌÉÞÉÎÉ, ÝÏ ×ÈÏÄÑÔØ × f (0)ëò, 'i, '0j , ¤ ÆÕÎËÃiÑÍÉ ÚÎÁÞÅÎØ ÏÓÎÏ×ÎÉÈÔÁ ÐÒÏÍiÖÎÉÈ ÁÒÇÕÍÅÎÔi× × ÆiËÓÏ×ÁÎiÊ ÔÏÞÃi i ÐÒÉ×ÅÄÅÎi × ÒÏÂÏÔÁÈ[10,15].÷ÉÄiÌÉÍÏ × Fn Ñ×ÎÕ ÚÁÌÅÖÎiÓÔØ ×iÄ ÎÏÍÅÒÁ ÛÁÒÕ n. ÷ÉËÏÒÉÓÔÏ-×ÕÀÞÉ ÒÏÚ×'ÑÚËÉ (ä.4) òó (ä.2) (ÄÉ×. ÄÏÄÁÔÏË), ÄÌÑ hn i �n (1.9)ÚÎÁÈÏÄÉÍÏhn = h(0) + c1H1(u(0))�1=2En1 + c2H2(u(0))�1En2++c3H3(u(0))�3=2En3 + c1c2H4(u(0))�3=2En1En2 ++c1c22H5(u(0))�5=2En1E2n2 + c22H6(u(0))�2E2n2 ++c21H7(u(0))�1E2n1 + c21c2H8(u(0))�2E2n1 En2 ++c21c22H9(u(0))�3E2n1 E2n2 ; (2.4)�n = �(0) + c1L1(u(0))�1=2En1 + c2L2(u(0))�1En2++c3L3(u(0))�3=2En3 + c1c2L4(u(0))�3=2En1En2 ++c1c22L5(u(0))�5=2En1E2n2 + c22L6(u(0))�2E2n2 ++c21L7(u(0))�1E2n1 + c21c2L8(u(0))�2E2n1 En2 ++c21c22L9(u(0))�3E2n1 E2n2 ;ÄÅ H1 = p6� 1=2 h(0)w(0)21 ;

ICMP{97{06U 8H2 = p6 w(0)12 � 1=2 h(0);H3 = p6 w(0)13 � 1=2 h(0)w(0)23 ;H4 = 3=4 h(0)w(0)21 �p6=2�1 + w(0)12 w(0)21 � ;H5 = 3p6=4�1=2 + w(0)12 w(0)21 � 5=(4p6) h(0)w(0)21 � ;H6 = 1=2�3=4 h(0) �p6 w(0)12 � ;H7 = w(0)21 =2�3=4 h(0)w(0)21 �p6� ;H8 = 3p6=4 w(0)21 �1 + 1=2 w(0)12 w(0)21 � 5=(4p6) h(0)w(0)21 � ;H9 = 15p6=16 w(0)21 �7=(4p6) h(0)w(0)21 � 1� w(0)12 w(0)21 � ;L1 = p6=15 w(0)31 � 3=2 �(0)w(0)21 ; (2.5)L2 = p6=15 w(0)32 � 3=2 �(0);L3 = p6=15� 3=2 �(0)w(0)23 ;L4 = 15=4 �(0)w(0)21 �p6=10�w(0)31 + w(0)21 w(0)32 � ;L5 = p6=4�1=2 w(0)31 + w(0)21 w(0)32 � 105=(4p6) �(0)w(0)21 � ;L6 = 1=2�15=4 �(0) �p6=5 w(0)32 � ;L7 = w(0)21 =2�15=4 �(0)w(0)21 �p6=5 w(0)31 � ;L8 = p6=4 w(0)21 �w(0)31 + 1=2 w(0)21 w(0)32 � 105=(4p6)�(0)w(0)21 � ;L9 = 7p6=16 w(0)21 �45=(4p6) �(0)w(0)21 � w(0)31 � w(0)21 w(0)32 � :÷ÉÒÁÚÉ ÄÌÑ u(0), w(0)il , c1, c2, c3 ÍiÓÔÑÔØÓÑ Õ ÄÏÄÁÔËÕ (ÄÉ×. (ä.6),(ä.9),(ä.11), (ä.13)). ÷iÄÍiÔÉÍÏ, ÝÏ × ÚÁÐÉÓÁÎÉÈ ×ÉÝÅ ×ÉÒÁÚÁÈ ÄÌÑ hn i �n(ÄÉ×. (2.4)) ÑËiÓÎÏ ÎÏ×ÉÍ ÞÌÅÎÏÍ, ÐÒÏÐÏÒÃiÏÎÁÌØÎÉÍ En3 , ÑËÉÊ ÐÏ-Ñ×ÌÑ¤ÔØÓÑ ÄÌÑ ÍÏÄÅÌi �6 , ÍÏÖÎÁ ÚÎÅÈÔÕ×ÁÔÉ (E3 ÎÅÓÕÔÔ¤×Å × ÐÏÒi×-ÎÑÎÎi Ú E1, E2 (ÄÉ×. ÔÁÂÌÉÃÀ 5, ÄÏÄÁÔÏË)). ú ×ÒÁÈÕ×ÁÎÎÑÍ (2.4) ÐÁÒ-ÃiÁÌØÎÁ ×iÌØÎÁ ÅÎÅÒÇiÑ n-ÇÏ ÛÁÒÕ ÆÁÚÏ×ÏÇÏ ÐÒÏÓÔÏÒÕ ëú ÚÁÐÉÛÅÔØÓÑÕ ×ÉÇÌÑÄiFn = �kTN 0s�3n hf (0)ëò + f (1)ëò(u(0))�1=2c1En1 + f (2)ëò(u(0))�1c2En2++f (3)ëò(u(0))�3=2c3En3 + f (4)ëò(u(0))�3=2c1c2En1En2 ++f (5)ëò(u(0))�5=2c1c22En1E2n2 + f (6)ëò(u(0))�2c22E2n2 + (2.6)



9 ðÒÅÐÒÉÎÔ+f (7)ëò(u(0))�1c21E2n1 + f (8)ëò(u(0))�2c21c2E2n1 En2 ++f (9)ëò(u(0))�3c21c22E2n1 E2n2 i :ôÕÔ f (k)ëò = Hk ('3 + '1=Ek) + Lk ('4 + '2=Ek) ; k = 1; 2; 3;f (4)ëò = H4 ['3 + '1=(E1E2)] + L4 ['4 + '2=(E1E2)] ++2H1H2 ['03 + '01=(E1E2)] + 2L1L2 ['04 + '02=(E1E2)] ++ (H1L2 +H2L1) ['06 + '05=(E1E2)] ;f (5)ëò = H5 �'3 + '1=(E1E22)�+ L5 �'4 + '2=(E1E22 )�++2 (H1H6 +H2H4) �'03 + '01=(E1E22)�+ 2 (L1L6 + L2L4)�� �'04 + '02=(E1E22)�+ (H1L6 +H6L1 +H2L4 +H4L2)�� �'06 + '05=(E1E22)� ;f (6)ëò = H6 �'3 + '1=E22�+ L6 �'4 + '2=E22�+H22 �'03 + '01=E22�++L22 �'04 + '02=E22�+H2L2 �'06 + '05=E22� ; (2.7)f (7)ëò = H7 �'3 + '1=E21�+ L7 �'4 + '2=E21�+H21 �'03 + '01=E21�++L21 �'04 + '02=E21�+H1L1 �'06 + '05=E21� ;f (8)ëò = H8 �'3 + '1=(E21E2)�+ L8 �'4 + '2=(E21E2)�++2(H1H4 +H2H7) �'03 + '01=(E21E2)�+ 2(L1L4 + L2L7)�� �'04 + '02=(E21E2)�+ (H1L4 +H4L1 +H2L7 +H7L2)�� �'06 + '05=(E21E2)� ;f (9)ëò = H9 �'3 + '1=(E1E2)2�+ L9 �'4 + '2=(E1E2)2�++(2H1H5 + 2H2H8 +H24 + 2H6H7) �'03 + '01=(E1E2)2�++(2L1L5 + 2L2L8 + L24 + 2L6L7) �'04 + '02=(E1E2)2�++(H1L5 +H5L1 +H2L8 +H8L2 +H4L4 +H6L7 ++H7L6) �'06 + '05=(E1E2)2� :ôÁËÉÍ ÞÉÎÏÍ, ÐÁÒÃiÁÌØÎÁ ×iÌØÎÁ ÅÎÅÒÇiÑ n-ÇÏ ÛÁÒÕ Fn ÓËÌÁÄÁ¤ÔØ-ÓÑ iÚ ÎÅÚÁÌÅÖÎÏ§ ×iÄ ÎÏÍÅÒÁ ÛÁÒÕ n ÞÁÓÔÉÎÉ f (0)ëò, ÑËÁ ¤ ÕÎi×ÅÒÓÁÌØ-ÎÏÀ ×ÅÌÉÞÉÎÏÀ, i ÄÏÄÁÎËi×, ÝÏ ÍiÓÔÑÔØ ÚÁÌÅÖÎiÓÔØ ×iÄ n. îÁ ×iÄÍiÎÕ×iÄ f (0)ëò ×ÏÎÉ ÚÁÌÅÖÁÔØ ×iÄ ÍiËÒÏÓËÏÐiÞÎÉÈ ÐÁÒÁÍÅÔÒi× ÇÁÍiÌØÔÏÎiÁÎÕÓÉÓÔÅÍÉ.

ICMP{97{06U 10úÄiÊÓÎÀÀÞÉ ÓÕÍÕ×ÁÎÎÑ ×ÉÒÁÚÕ ÄÌÑ Fn (2.6) ÐÏ ÛÁÒÁÈ ÆÁÚÏ×ÏÇÏÐÒÏÓÔÏÒÕ ëú, ÏÂÞÉÓÌÀ¤ÍÏ Fëò :Fëò = F 00 + F 0ëò;F 00 = �kTN 0[lnQ(M) + lnQ(d)]; (2.8)F 0ëò = m�Xn=1Fn:îÏÍÅÒ ÛÁÒÕ m� , ÝÏ ×ÉÚÎÁÞÁ¤ ÔÏÞËÕ ×ÉÈÏÄÕ ÓÉÓÔÅÍÉ iÚ ÄiÌÑÎËÉ ëòÐÒÉ T > Tc, ÚÎÁÈÏÄÉÍÏ iÚ ÕÍÏ×Érm�+1 � r(0)r(0) = ��; (2.9)ÄÅ � { ÐÏÓÔiÊÎÁ ×ÅÌÉÞÉÎÁ (� � 1). îÁ ÏÓÎÏ×i (2.9) i ×ÉÒÁÚÕ ÄÌÑ rniÚ (ä.4) (ÄÉ×. ÄÏÄÁÔÏË) ÐÒÉ n = m� + 1 ÏÄÅÒÖÕ¤ÍÏ Ñ×ÎÉÊ ×ÉÇÌÑÄÒi×ÎÑÎÎÑ ÄÌÑ m� :~c1�Em�+11 = f0�� c20w(0)12 '�1=20 Em�+12 � c30w(0)13 '�10 Em�+13 :(2.10)÷ÅÌÉÞÉÎÉ, ÝÏ ×ÈÏÄÑÔØ × (2.10), ÐÒÉ×ÏÄÑÔØÓÑ Õ ÄÏÄÁÔËÕ. ÷ ÏÂÌÁÓÔi� << 1 ÐÒÉ ÒÏÚ×'ÑÚÕ×ÁÎÎi Òi×ÎÑÎÎÑ (2.10) ÚÒÕÞÎÏ ÓËÏÒÉÓÔÁÔÉÓØ ÍÅÔÏ-ÄÏÍ ÐÏÓÌiÄÏ×ÎÉÈ ÎÁÂÌÉÖÅÎØ, ÐÒÉÊÍÁÀÞÉ ÄÏ Õ×ÁÇÉ, ÝÏ Em�+12 << 1,Em�+13 << 1. õ ÎÕÌØÏ×ÏÍÕ ÎÁÂÌÉÖÅÎÎi (2.10) ÐÒÅÄÓÔÁ×ÌÑ¤ÔØÓÑ Õ ×É-ÇÌÑÄi Ò¦×ÎÑÎÎÑ~c1�Em(0)� +11 = f0�; (2.11)ÒÏÚ×'ÑÚËÏÍ ÑËÏÇÏ ¤ ×ÉÒÁÚm(0)� = � ln �lnE1 +m0 � 1: (2.12)ôÕÔ m0 = mc; mc = ln(f0�=~c(0)1 )lnE1 : (2.13)÷ÉÒÁÚ ÄÌÑ ~c(0)1 ÐÏÄÁÎÏ Õ ÄÏÄÁÔËÕ (ÄÉ×.(ä.18)). ðÅÒÛÅ ÎÁÂÌÉÖÅÎ-ÎÑ ÚÁÐÉÓÕ¤ÔØÓÑ Ú ×ÒÁÈÕ×ÁÎÎÑÍ ÍÁÌÏÓÔi ÄÏÄÁÎËi×, ÐÒÏÐÏÒÃiÏÎÁÌØÎÉÈEm�+12 , Em�+13 , ÄÌÑ ÑËÉÈ ×ÉËÏÒÉÓÔÏ×Õ¤ÔØÓÑ ÎÕÌØÏ×Å ÎÁÂÌÉÖÅÎÎÑ,ÔÏÂÔÏ ÐÒÁ×Á ÞÁÓÔÉÎÁ Òi×ÎÑÎÎÑ (2.10) ÂÕÄÅ ×ËÌÀÞÁÔÉ ÞÌÅÎÉ, ÐÒÏÐÏÒ-ÃiÏÎÁÌØÎi Em(0)� +12 = Em02 ��1 , Em(0)� +13 = Em03 ��2 :~c1�Em�+11 = f0� � c20w(0)12 '�1=20 Em(0)� +12 � (2.14)�c30w(0)13 '�10 Em(0)� +13 :



11 ðÒÅÐÒÉÎÔúÁÕ×ÁÖÉÍÏ, ÝÏ × ÐÒÁ×iÊ ÞÁÓÔÉÎi Òi×ÎÑÎÎÑ (2.14) ÍÉ ÏÐÕÓËÁÔÉÍÅÍÏÄÏÄÁÎÏË, ÐÒÏÐÏÒÃiÏÎÁÌØÎÉÊ Em(0)� +13 , ÏÓËiÌØËÉ × ÒÏÚÒÁÈÕÎËÁÈ ÍÉ ÂÕ-ÄÅÍÏ ×ÒÁÈÏ×Õ×ÁÔÉ ÔiÌØËÉ ÐÅÒÛÕ ËÏÎÆÌÕÅÎÔÎÕ ÐÏÐÒÁ×ËÕ (×ÉÚÎÁÞÁ¤ÔØ-ÓÑ ÄÏÄÁÎËÏÍ, ÐÒÏÐÏÒÃiÏÎÁÌØÎÉÍ ��1 , �1 = � lnE2= lnE1) i ÎÅÈÔÕ×Á-ÔÉÍÅÍÏ ÄÒÕÇÏÀ ËÏÎÆÌÕÅÎÔÎÏÀ ÐÏÐÒÁ×ËÏÀ (×ÉÚÎÁÞÁ¤ÔØÓÑ ÄÏÄÁÎËÏÍ,ÐÒÏÐÏÒÃiÏÎÁÌØÎÉÍ ��2 , �2 = � lnE3= lnE1). ãÅ ÐÏ×'ÑÚÁÎÏ iÚ ÔÉÍ, ÝÏ×ËÌÁÄ ÐÅÒÛÏ§ ËÏÎÆÌÕÅÎÔÎÏ§ ÐÏÐÒÁ×ËÉ ¤ iÓÔÏÔÎiÛÉÍ × ÐÏÒi×ÎÑÎÎi Ú ÎÅ-ÚÎÁÞÎÉÍ ×ÎÅÓËÏÍ ÄÒÕÇÏ§ ÐÏÐÒÁ×ËÉ × ÔÅÒÍÏÄÉÎÁÍiÞÎi ÆÕÎËÃi§ ÍÏÄÅÌiÐÏÂÌÉÚÕ Tc (� << 1, �1 ÐÏÒÑÄËÕ 0.5, �2 > 2, ÄÉ×. [10]). òÏÚ×'ÑÚÕÀÞÉ(2.14), ÏÄÅÒÖÕ¤ÍÏm� = m(0)� +m�1��1 ;m�1 = m2lnE1 ; m2 = �c�1�0; (2.15)c�1 = c(0)20  ~c(0)1f0�!�1 ; �0 = w(0)12f0�p'0 :÷ÅÌÉÞÉÎÁ c(0)20 ÐÒÉ×ÏÄÉÔØÓÑ Õ ÄÏÄÁÔËÕ (ÄÉ×.(ä.19)). óÌiÄ ×iÄÍiÔÉÔÉ,ÝÏ Õ ×ÉÝÏÍÕ ÎÁÂÌÉÖÅÎÎi Òi×ÎÑÎÎÑ (2.10) ÐÒÉ×ÏÄÉÔØ ÄÏ ÒÏÚ×'ÑÚËÕÔÉÐÕ (2.15), ÄÅ ÄÏÄÁÔËÏ×Ï ×ÉÎÉËÁÀÔØ ÄÏÄÁÎËÉ, ÐÒÏÐÏÒÃiÏÎÁÌØÎi �2�1i Ô.Ä., ÑËÉÍÉ × ÄÁÎÉÈ ÏÂÞÉÓÌÅÎÎÑÈ ÂÕÄÅÍÏ ÎÅÈÔÕ×ÁÔÉ.ôÅÐÅÒ, ÍÁÀÞÉ ×ÉÒÁÚ ÄÌÑ m� (2.15), ÐÏ×ÅÒÎÅÍÏÓØ ÄÏ ÏÂÞÉÓÌÅÎÎÑFëò (2.8). ÷ÒÁÈÏ×ÕÀÞÉ (2.15), Á ÔÁËÏÖ ÓÐi××iÄÎÏÛÅÎÎÑEm�+11 = f0�(1 +m2��1)~c1� ;Em(0)� +12 =  ~c(0)1f0�!�1 ��1 ;s�3(m�+1) = s�3(m(0)� +1) �1 +N+1 ��1� ; (2.16)s�3(m(0)� +1) = s�3m0�3� ; s�3m0 = c3� ;c� =  ~c(0)1f0�!� ; � = ln slnE1 ;N+1 = �3�m2 = 3�c�1�0;ÚÎÁÈÏÄÉÍÏFëò = �kTN 0 h0 + �0 � (ëò)(0)+3 �3�� (2.17)�(ëò)(1)+3 �3�+�1i ;

ICMP{97{06U 12ÄÅ 0 = s�3 " f (0)ëò1� s�3 + f (1)ëò'�1=20 ~c1�E11�E1s�3 + f (2)ëò'�1=20 c20E21� E2s�3 ++f (3)ëò'�3=20 c30E31�E3s�3 + f (4)ëò'�3=20 ~c1�c20E1E21�E1E2s�3 ++f (5)ëò'�5=20 ~c1c220�E1E221�E1E22s�3 + f (6)ëò'�20 c220E221�E22s�3 ++f (7)ëò'�10 ~c21�2E211�E21s�3 + f (8)ëò'�20 ~c21c20�2E21E21�E21E2s�3 ++f (9)ëò'�30 ~c21c220�2E21E221�E21E22s�3 # ; (2.18)�0 = lnQ(M) + lnQ(d);(ëò)(l)+3 = c3�cl�1�(ëò)(l)+3 ; l = 0; 1;�(ëò)(0)+3 = +; �(ëò)(1)+3 = +�1 � �0(+11 � 3�+):ôÕÔ + = f (0)ëò1� s�3 + f (1)ëò'�1=20 f0�1�E1s�3 + f (7)ëò'�10 (f0�)21�E21s�3 ;+�1 = f (2)ëò'�101�E2s�3 + f (4)ëò'�3=20 f0�1�E1E2s�3 + f (8)ëò'�20 (f0�)21�E21E2s�3 ; (2.19)+11 = f (1)ëò'�1=20 f0�1�E1s�3 + 2f (7)ëò'�10 (f0�)21�E21s�3 :úÁÕ×ÁÖÉÍÏ, ÝÏ ÐÒÉ ÏÄÅÒÖÁÎÎi ×ÉÒÁÚÕ (2.17) × ÐÒÏÃÅÓi ÓÕÍÕ×ÁÎÎÑÐÁÒÃiÁÌØÎÉÈ ×iÌØÎÉÈ ÅÎÅÒÇiÊ ÐÏ ÛÁÒÁÈ ÆÁÚÏ×ÏÇÏ ÐÒÏÓÔÏÒÕ ëú ÞÌÅ-ÎÉ, ÐÒÏÐÏÒÃiÏÎÁÌØÎi E2(m(0)� +1)2 � �2�1 , Em(0)� +13 � ��2 , ÎÅ ×ÒÁÈÏ×Õ×Á-ÌÉÓØ.÷ÅÌÉÞÉÎÉ 0 i �0 (2.18) ¤ ÆÕÎËÃiÑÍÉ ÔÅÍÐÅÒÁÔÕÒÉ, ÔÁË ÑË ×ÉÒÁ-ÖÁÀÔØÓÑ ÞÅÒÅÚ ~c1, c20, c30 (ÄÉ×. (ä.18), (ä.19), (ä.20), ÄÏÄÁÔÏË), ÁÔÁËÏÖ Q(d) (ÄÉ×. (1.8) ÐÒÉ n = 0). ÷ÉÄiÌÉÍÏ × ÎÉÈ ÚÁÌÅÖÎiÓÔØ ×iÄÔÅÍÐÅÒÁÔÕÒÉ. ÷ ÒÅÚÕÌØÔÁÔi ÄÌÑ ËÏÅÆiÃi¤ÎÔÁ 0 ÚÁÐÉÛÅÍÏ0 = (0)0 + (1)0 � + (2)0 �2;(0)0 = s�3 " f (0)ëò1� s�3 + f (2)ëò'�10 ~c(0)20 E21�E2s�3 + f (3)ëò'�3=20 c(0)30 E31� E3s�3 +



13 ðÒÅÐÒÉÎÔ+f (6)ëò'�20 (c(0)20 )2E221�E22s�3 # ;(1)0 = s�3 "f (1)ëò'�1=20 ~c(0)1 E11�E1s�3 + f (2)ëò'�10 c(1)20 E21�E2s�3 ++f (3)ëò'�3=20 c(1)30 E31�E3s�3 + f (4)ëò'�3=20 ~c(0)1 c(0)20 E1E21�E1E2s�3 ++f (5)ëò'�5=20 ~c(0)1 (c(0)20 )2E1E221�E1E22s�3 + 2f (6)ëò'�20 c(0)20 c(1)20 E221�E22s�3 # ; (2.20)(2)0 = s�3 "f (1)ëò'�1=20 ~c(1)1 E11�E1s�3 + f (2)ëò'�10 c(2)20 E21�E2s�3 ++f (3)ëò'�3=20 c(2)30 E31�E3s�3 + f (4)ëò'�3=20 (~c(0)1 c(1)20 + ~c(1)1 c(0)20 )E1E21�E1E2s�3 ++f (5)ëò'�5=20 h2~c(0)1 c(0)20 c(1)20 + ~c(1)1 (c(0)20 )2iE1E221�E1E22s�3 ++f (6)ëò'�20 h(c(1)20 )2 + 2c(0)20 c(2)20 iE221�E22s�3 ++f (7)ëò'�10 (~c(0)1 )2E211�E21s�3 + f (8)ëò'�20 (~c(0)1 )2c(0)20 E21E21�E21E2s�3 ++f (9)ëò'�30 (~c(0)1 )2(~c(0)20 )2E21E221�E21E22s�3 # :äÌÑ �0 ÏÄÅÒÖÕ¤ÍÏ�0 = �(0)0 + �(1)0 � + �(2)0 �2;�(0)0 = lnQ(M) + lnQ(d;Tc);�(1)0 = � p6(a04)1=2 (1� �q)�c ~�(0)F2(hc; �); (2.21)�(2)0 = � 3a04 (1� �q)2(�c ~�(0))2 �F 22 (hc; �)� F4(hc; �)�++ p6(a04)1=2 (1� �q)�c ~�(0)F2(hc; �);hc = p6(a04)1=2 ha02 � �c ~�(0)(1� �q)i ; � = p615 a06(a04)3=2 :
ICMP{97{06U 14ôÁËÉÍ ÞÉÎÏÍ, ÄÌÑ ×iÌØÎÏ§ ÅÎÅÒÇi§ ëò ÍÁ¤ÍÏFëò = �kTN 0 h(ëò)0 + 1� + 2�2 � (ëò)(0)+3 �3���(ëò)(1)+3 �3�+�1i ; (2.22)(ëò)0 = (0)0 + �(0)0 ;k = (k)0 + �(k)0 ; k = 1; 2:ëÏÅÆiÃi¤ÎÔÉ (ëò)0 , 1, 2 (ÄÉ×.(2.22)), ÑË i m2 ÔÁ N+1 (ÄÉ×. (2.15),(2.16)), ¤ ÎÅÕÎi×ÅÒÓÁÌØÎÉÍÉ, ÏÓËiÌØËÉ × ÎÉÈ ×ÈÏÄÑÔØ ×ÅÌÉÞÉÎÉ ~c(l)1 ,c(i)20 , c(i)30 (l = 0; 1; i = 0; 1; 2), ÑËi ÚÁÌÅÖÁÔØ ×iÄ ÍiËÒÏÓËÏÐiÞÎÉÈ ÐÁ-ÒÁÍÅÔÒi× ÇÁÍiÌØÔÏÎiÁÎÕ. ëÏÅÆiÃi¤ÎÔÉ (ëò)(l)+3 (l = 0; 1) ÐÒÉ×ÅÄÅÎi ×(2.18). ôÕÔ ×ÅÌÉÞÉÎÉ �(ëò)(l)+3 ÎÅ ÚÁÌÅÖÁÔØ ×iÄ ÍiËÒÏÓËÏÐiÞÎÉÈ ÐÁÒÁ-ÍÅÔÒi×, ÔÏÂÔÏ ÕÎi×ÅÒÓÁÌØÎi ÐÏ ×iÄÎÏÛÅÎÎÀ ÄÏ ÃÉÈ ÐÁÒÁÍÅÔÒi×. úÁÌÅÖ-Î¦ ×¦Ä ÏÓÔÁÎÎ¦È ÍÎÏÖÎÉËÉ c� , c�1 , Á ÔÁËÏÖ s0 ÐÒÉ×ÅÄÅÎ¦ × ÔÁÂÌÉÃ¦ 1.òÏÚÒÁÈÕÎËÉ ×ÉËÏÎÁÎÏ ÄÌÑ ÄÅÑËÉÈ s, ÓÅÒÅÄÎØÏÇÏ ÁÒÉÆÍÅÔÉÞÎÏÇÏ ÕÓÅ-ÒÅÄÎÅÎÎÑ ÆÕÒ'¤-ÏÂÒÁÚÕ ÐÏÔÅÎÃ¦ÁÌÕ ×ÚÁ¤ÍÏÄ¦§ ¦ � = 1. þÉÓÌÏ×¦ ÄÁÎ¦ÐÏÄÁÀÔØÓÑ ÄÌÑ Ò¦ÚÎÉÈ ÚÎÁÞÅÎØ ÒÁÄ¦ÕÓÁ ÅÆÅËÔÉ×ÎÏ§ Ä¦§ b ÐÏÔÅÎÃ¦ÁÌÕ.÷ÅÌÉÞÉÎÁ b = bI = c=(2p3) ×¦ÄÐÏ×¦ÄÁ¤ ×ÚÁ¤ÍÏÄ¦§ ÎÁÊÂÌÉÝÉÈ ÓÕÓ¦Ä¦×,b = bII = 0:3379c { ÐÅÒÛÉÈ ¦ ÄÒÕÇÉÈ ÓÕÓ¦Ä¦×, b = bIII = 0:3584c {ÐÅÒÛÉÈ, ÄÒÕÇÉÈ ¦ ÔÒÅÔ¦È ÓÕÓ¦Ä¦×.ôÁÂÌ. 1: îÅÕÎ¦×ÅÒÓÁÌØÎ¦ ÍÎÏÖÎÉËÉ c� , c�1 , Á ÔÁËÏÖ s0 ÐÒÉ Ò¦ÚÎÉÈÚÎÁÞÅÎÎÑÈ ÒÁÄ¦ÕÓÁ Ä¦§ b ÐÏÔÅÎÃ¦ÁÌÕ ×ÚÁ¤ÍÏÄ¦§ ÔÁ ÐÁÒÁÍÅÔÒÁ òç s.b bI bII bIII c 2cs0 1.2825 1.5011 1.5922 4.4429 8.8858s = 2:0000c� 1.7006 1.6514 1.6318 1.4412 1.4303c�1 �0:1130 �0:1637 �0:1828 �0:3386 �0:3464s = 2:7349c� 1.4168 1.3764 1.3605 1.2097 1.2011c�1 �0:2671 �0:3075 �0:3227 �0:4468 �0:4530s = 3:0000c� 1.3373 1.2997 1.2849 1.1462 1.1383c�1 �0:3243 �0:3629 �0:3774 �0:4952 �0:5012÷ÉËÏÒÉÓÔÏ×ÕÀÞÉ Fëò, ÏÂÞÉÓÌÉÍÏ iÎÛi ÔÅÒÍÏÄÉÎÁÍiÞÎi ÆÕÎËÃi§ÓÉÓÔÅÍÉ × ÏÂÌÁÓÔi ëò ÐÒÉ T > Tc. äÌÑ ÅÎÔÒÏÐi§ Sëò = �@Fëò=@T ,



15 ðÒÅÐÒÉÎÔ×ÎÕÔÒiÛÎØÏ§ ÅÎÅÒÇi§ Uëò = Fëò + TSëò i ÔÅÐÌÏ¤ÍÎÏÓÔi Cëò =T@Sëò=@T ÚÎÁÈÏÄÉÍÏSëò = kN 0 hs(ëò)(0) + c0� + u(ëò)(0)+3 �1��++u(ëò)(1)+3 �1��+�1i ;Uëò = kTN 0 h1 + u1� + u(ëò)(0)+3 �1��+ (2.23)+u(ëò)(1)+3 �1��+�1i ;Cëò = kN 0 hc0 + c(ëò)(0)+3 ��� + c(ëò)(1)+3 ��1��i ;ÄÅ s(ëò)(0) = (ëò)0 + 1; c0 = 2(1 + 2);u(ëò)(l)+3 = c3�cl�1 �u(ëò)(l)+3 ; l = 0; 1;�u(ëò)(0)+3 = �3��(ëò)(0)+3 ;�u(ëò)(1)+3 = �(3� +�1)�(ëò)(1)+3 ;u1 = 1 + 22; (2.24)c(ëò)(l)+3 = c3�cl�1�c(ëò)(l)+3 ;�c(ëò)(0)+3 = �3�(3� � 1)�(ëò)(0)+3 ;�c(ëò)(1)+3 = �(3� +�1)(3� +�1 � 1)�(ëò)(1)+3 ;� = 2� 3�:3. òÏÚÒÁÈÕÎÏË ×ËÌÁÄÕ × ÔÅÒÍÏÄÉÎÁÍ¦ÞÎ¦ ÈÁÒÁËÔÅ-ÒÉÓÔÉËÉ ÓÉÓÔÅÍÉ ×¦Ä ÄÏ×ÇÏÈ×ÉÌØÏ×ÉÈ ÍÏÄ ËÏÌÉ-×ÁÎØ ÇÕÓÔÉÎÉ ÓÐ¦ÎÏ×ÏÇÏ ÍÏÍÅÎÔÕïÂÞÉÓÌÅÎÎÑ ×ËÌÁÄÕ Õ ×iÌØÎÕ ÅÎÅÒÇiÀ ÔÒÉ×ÉÍiÒÎÏ§ ÍÏÄÅÌi IÚiÎÇÁ ×iÄÄÏ×ÇÏÈ×ÉÌØÏ×ÉÈ ÆÁÚ ÆÌÕËÔÕÁÃiÊ ÇÕÓÔÉÎÉ ÓÐiÎÏ×ÏÇÏ ÍÏÍÅÎÔÕ (k <B0s�m� ) Ú ×ÒÁÈÕ×ÁÎÎÑÍ ÐÅÒÛÏ§ ËÏÎÆÌÕÅÎÔÎÏ§ ÐÏÐÒÁ×ËÉ ÚÄiÊÓÎÀ¤ÔØ-ÓÑ ÐÏ ÓÈÅÍi, ÚÁÐÒÏÐÏÎÏ×ÁÎiÊ × [1,10,14]. ðiÓÌÑ ×ÉÈÏÄÕ iÚ ëò ÓÉÓÔÅÍÁÐÅÒÅÈÏÄÉÔØ × ççò. ÷ ÏÂÌÁÓÔi ççò ×ÉÒÁÚ ÞÁÓÔÉÎÉ ÓÔÁÔÉÓÔÉÞÎÏ§ ÓÕÍÉZççò iÚ (2.1) ÍÁ¤ ×ÉÇÌÑÄZççò = Z exp(�12 Xk�Bm�+1 [dm� (k)� dm� (Bm�+1; Bm� )] �k��k�
ICMP{97{06U 16�2�i Xk�Bm�+1 !k�k � (2�)22 Xk�Bm�+1 P (m� )2 !k!�k � (3.1)� 3Xl=2 (2�)2l(2l)! N1�lm�+1 Xk1;:::;k2l�Bm�+1 P (m� )2l !k1 � � �!k2l �� �k1+���+k2l) (d�)Nm�+1 (d!)Nm�+1 :ðÒÉ ÒÏÚÒÁÈÕÎËÕ Zççò ÚÒÕÞÎÏ ×ÉÄiÌÉÔÉ Ä×i ÏÂÌÁÓÔi ÚÎÁÞÅÎØ È×ÉÌØÏ-×ÉÈ ×ÅËÔÏÒi×. ðÅÒÛÁ { ÐÅÒÅÈiÄÎÁ ÏÂÌÁÓÔØ (ðï), ÑËÁ ×iÄÐÏ×iÄÁ¤ ÚÎÁ-ÞÅÎÎÑÍ k, ÂÌÉÚØËÉÍ ÄÏ Bm� , ÄÒÕÇÁ { ÇÁÕÓÏ×Á ÏÂÌÁÓÔØ,ÝÏ ×iÄÎÏÓÉÔØÓÑÄÏ ÍÁÌÉÈ ÚÎÁÞÅÎØ È×ÉÌØÏ×ÏÇÏ ×ÅËÔÏÒÁ (k ! 0). ðiÓÌÑ iÎÔÅÇÒÕ×ÁÎÎÑÓÔÁÔÉÓÔÉÞÎÏ§ ÓÕÍÉ × ÄÅËiÌØËÏÈ ÛÁÒÁÈ ÆÁÚÏ×ÏÇÏ ÐÒÏÓÔÏÒÕ ëú, ÑËiÓÌiÄÕÀÔØ ÚÁ ÔÏÞËÏÀ ×ÉÈÏÄÕ iÚ ëò i ×ÉÚÎÁÞÁÀÔØ ×ÅÌÉÞÉÎÕ ðï, ÓÉÓÔÅ-ÍÁ ÏÐÉÓÕ¤ÔØÓÑ ÇÁÕÓÏ×ÏÀ ÇÕÓÔÉÎÏÀ ÍiÒÉ. ôÁËÉÍ ÞÉÎÏÍ, ÍÁ¤ÍÏZççò = Z(1)ççòZ(2)ççò: (3.2)3.1. ðÅÒÅÈiÄÎÁ ÏÂÌÁÓÔØ (ðï)ãÑ ÏÂÌÁÓÔØ ×iÄÐÏ×iÄÁ¤ ~m0 ÛÁÒÁÍ ÆÁÚÏ×ÏÇÏ ÐÒÏÓÔÏÒÕ ëú. îÉÖÎÑÇÒÁÎÉÃÑ ðï ×ÉÚÎÁÞÁ¤ÔØÓÑ ÔÏÞËÏÀ ×ÉÈÏÄÕ ÓÉÓÔÅÍÉ iÚ ÄiÌÑÎËÉ ëò(n = m� + 1). ÷ÅÒÈÎÑ ÇÒÁÎÉÃÑ ×iÄÐÏ×iÄÁ¤ ÛÁÒÕ m� + ~m0 + 1. ïÓÔÁÎ-ÎÑ ×ÉÚÎÁÞÁ¤ ÐÏÞÁÔÏË ÇÁÕÓÏ×Ï§ ÏÂÌÁÓÔi, ÄÅ ÓÐÒÁ×ÅÄÌÉ×ÉÊ ÇÁÕÓÏ×ÉÊÒÏÚÐÏÄiÌ ÆÁÚ ÆÌÕËÔÕÁÃiÊ. èÁÒÁËÔÅÒÎÏÀ ÏÓÏÂÌÉ×iÓÔÀ ÇÁÕÓÏ×ÏÇÏ ÒÏÚ-ÐÏÄiÌÕ ¤ ÒiÓÔ ×ÅÌÉÞÉÎÉ hn. ôÏÍÕ ÕÍÏ×ÏÀ ÄÌÑ ÏÔÒÉÍÁÎÎÑ ~m0 ÓÌÕÖÉÔØÒi×ÎiÓÔØj hm�+ ~m00 j= A01� s�3 ; (3.3)ÄÅ A0 { ×ÅÌÉËÅ ÞÉÓÌÏ (A � 10). úÎÁÊÄÅÎÅ iÚ (3.3) ~m00 i ×ÉÚÎÁÞÁ¤ ÞÉÓÌÏ~m0.ïÂÞÉÓÌÉÍÏ ×ËÌÁÄ F (1)ççò Õ ×iÌØÎÕ ÅÎÅÒÇiÀ ×iÄ ÛÁÒi× ÆÁÚÏ×ÏÇÏ ÐÒÏ-ÓÔÏÒÕ ëú ÂÅÚÐÏÓÅÒÅÄÎØÏ ÐiÓÌÑ ÔÏÞËÉ ×ÉÈÏÄÕ iÚ ëò, ÑËÉÊ ×iÄÐÏ×iÄÁ¤×ËÌÁÄÕ Z(1)ççò × ÓÔÁÔÉÓÔÉÞÎÕ ÓÕÍÕ ×iÄ ðï. ÷iÎ ÍÁ¤ ×ÉÇÌÑÄF (1)ççò = �kTNm�+1 ~m0Xm=0 s�3mfççò1(m);fççò1(m) = ln� 2��+ 14 ln 24� 14 lnC(�m�+m; �m�+m)+ (3.4)+ ln I0(hm�+m+1; �m�+m+1) + ln I0(�m�+m; �m�+m):



17 ðÒÅÐÒÉÎÔIÚ ÒÏÂiÔ [1,16{19], ÑËi ÍiÓÔÑÔØ ÒÅÚÕÌØÔÁÔÉ ÐÏ ÞÉÓÌÏ×ÏÍÕ ÒÏÚÒÁÈÕÎ-ËÕ ÓÔÁÔÉÓÔÉÞÎÏ§ ÓÕÍÉ ÍÏÄÅÌi IÚiÎÇÁ i ÄÏÓÌiÄÖÅÎÎi òó, ÓÌiÄÕ¤, ÝÏ ×ðï Å×ÏÌÀÃiÀ ËÏÅÆiÃi¤ÎÔi× ÅÆÅËÔÉ×ÎÉÈ ÇÕÓÔÉÎ ÍiÒ ÄÏÓÔÁÔÎØÏ ÄÏÂÒÅÏÐÉÓÕÀÔØ ÒÏÚ×'ÑÚËÉ òç ÔÉÐÕ. ôÏÍÕ F (1)ççò ÂÕÄÅÍÏ ÒÏÚÒÁÈÏ×Õ×ÁÔÉ Ú ×É-ËÏÒÉÓÔÁÎÎÑÍ ÒÏÚ×'ÑÚËi× (ä.4) òó (ä.2) (ÄÉ×. ÄÏÄÁÔÏË).îÁ ÏÓÎÏ×i (ä.4) ÏÄÅÒÖÕ¤ÍÏrm�+m = � ~�(0)��r(0)m�+m + �r(1)m�+m��1� ;�r(0)m�+m = f0(�Em�11 � 1);�r(1)m�+m = c�1Em�12 '�1=20 w(0)12 e1m;e1m = 1� (E1=E2)m�1;um�+m = (� ~�(0))2 ��u(0)m�+m + �u(1)m�+m��1� ;�u(0)m�+m = '0 + f0�'1=20 w(0)21 Em�11 ; (3.5)�u(1)m�+m = c�1Em�12 e2m;e2m = 1� w(0)12 w(0)21 (E1=E2)m�1;wm�+m = (� ~�(0))3 � �w(0)m�+m + �w(1)m�+m��1� ;�w(0)m�+m =  0 + f0�'0w(0)31 Em�11 ;�w(1)m�+m = c�1Em�12 '1=20 w(0)32 e3m;e3m = 1� w(0)12 w(0)31w(0)32 (E1=E2)m�1:÷ÉËÏÒÉÓÔÏ×ÕÀÞÉ (1.9), (ä.1), (3.5), ÄÌÑ ÏÓÎÏ×ÎÉÈ ÁÒÇÕÍÅÎÔi× ÚÎÁ-ÈÏÄÉÍÏ hm�+m = h(0)m�+m �1 + h(1)m�+m��1� ;h(0)m�+m = p6 �r(0)m�+m + �q(�u(0)m�+m)1=2 ;h(1)m�+m = c�1�h(1)m�+m;�h(1)m�+m = Em�12 '�1=20  w(0)12 e1m�r(0)m�+m + �q � 12 '1=20 e2m�u(0)m�+m ! ;�m�+m = �(0)m�+m �1 + �(1)m�+m��1� ; (3.6)
ICMP{97{06U 18�(0)m�+m = p615 �w(0)m�+m(�u(0)m�+m)3=2 ;�(1)m�+m = c�1 ��(1)m�+m;��(1)m�+m = Em�12 '1=20  w(0)32 e3m�w(0)m�+m � 32 '�1=20 e2m�u(0)m�+m ! :ôÅÐÅÒ ×ÉÄiÌÉÍÏ ÔÅÍÐÅÒÁÔÕÒÎÕ ÚÁÌÅÖÎiÓÔØ Õ ×ÉÒÁÚÁÈ ÄÌÑ ÐÒÏÍiÖ-ÎÉÈ ÁÒÇÕÍÅÎÔi×�m�+m = (6s3)1=2F2(hm�+m; �m�+m)�� [C(hm�+m; �m�+m)]�1=2 ; (3.7)�m�+m = p615 s�3=2N(hm�+m; �m�+m)�� [C(hm�+m; �m�+m)]�3=2 :õ hm�+m, �m�+m (3.6) ÓÕÔÔ¤×ÉÍÉ ¤ ÐÅÒÛi ÄÏÄÁÎËÉ. IÎÛi ÄÏÄÁÎËÉ× ÓÉÌÕ ÍÁÌÏÓÔi � i E2 ×iÄiÇÒÁÀÔØ ÎÅÚÎÁÞÎÕ ÒÏÌØ. ôÏÍÕ ÆÕÎËÃi§,ÝÏ×ÈÏÄÑÔØ × (3.7), ÍÏÖÎÁ ÐÒÅÄÓÔÁ×ÌÑÔÉ Õ ×ÉÇÌÑÄi ÒÑÄi× ÚÁ ÓÔÅÐÅÎÑÍÉÍÁÌÉÈ ×iÄÈÉÌÅÎØ (hm�+m � h(0)m�+m), (�m�+m � �(0)m�+m) i ÍÉ ÍÏÖÅÍÏ×ÉËÏÒÉÓÔÁÔÉ ÒÅÚÕÌØÔÁÔÉ ÒÏÂÏÔÉ [15]. ïÓÔÁÔÏÞÎÏ ÏÄÅÒÖÉÍÏ�m�+m = �(0)m�+m h1� ���(m�+m)1 h(0)m�+mh(1)m�+m++��(m�+m)2 �(0)m�+m�(1)m�+m� ��1i ; (3.8)�m�+m = �(0)m�+m h1� ���(m�+m)1 h(0)m�+mh(1)m�+m++��(m�+m)2 �(0)m�+m�(1)m�+m� ��1i :ôÕÔ �(0)m�+m, ��(m�+m)1 , ��(m�+m)2 , �(0)m�+m, ��(m�+m)1 , ��(m�+m)2 ×ÉÚÎÁÞÁÀÔØ-ÓÑ ÞÅÒÅÚ ×ÅÌÉÞÉÎÉ p(m�+m)ij (i = 2; 4; 6; j = 0; 1; 2), ÑËi ¤ ÆÕÎËÃiÑÍÉF �(m�+m)2l = I�(m�+m)2l =I�(m�+m)0 , ÄÅI�(m�+m)2l = 1Z0 x2l exp(�h(0)m�+mx2 � x4 � �(0)m�+mx6) dx: (3.9)ïÂÞÉÓÌÀÀÞÉ ÎÁ ÏÓÎÏ×i ÐÒÉ×ÅÄÅÎÉÈ × [10,15] ×ÉÒÁÚi× ÆÕÎËÃi§, ÝÏ×ÈÏÄÑÔØ × fççò1(m) (3.4), ÏÔÒÉÍÕ¤ÍÏ Ú ÔÏÞÎiÓÔÀ ÄÏ ��1 ÎÁÓÔÕÐÎÅÓÐi××iÄÎÏÛÅÎÎÑ:fççò1(m) = f (0)ççò1(m) + f (1)ççò1(m)��1 ;



19 ðÒÅÐÒÉÎÔf (0)ççò1(m) = ln� 2��+ 14 ln 24� 14 lnC(�(0)m�+m; �(0)m�+m)++ ln I0(h(0)m�+m+1; �(0)m�+m+1) + ln I0(�(0)m�+m; �(0)m�+m);f (1)ççò1(m) = '(m�+m)1 h(0)m�+mh(1)m�+m + '(m�+m)2 �(0)m�+m�(1)m�+m++'(m�+m+1)3 h(0)m�+m+1h(1)m�+m+1 + (3.10)+'(m�+m+1)4 �(0)m�+m+1�(1)m�+m+1;'(m�+m)k = b(m�+m)k + P (m�+m)4k =4; k = 1; 2;'(m�+m+1)3 = �F �(m�+m+1)2 ; '(m�+m+1)4 = �F �(m�+m+1)6 :÷ÅÌÉÞÉÎÉ b(m�+m)k , P (m�+m)4k ÚÁÌÅÖÁÔØ ÑË ×iÄ F �(m�+m)2l , ÔÁË i ×iÄF ��(m�+m)2l = I��(m�+m)2l =I��(m�+m)0 , ÄÅI��(m�+m)2l = 1Z0 x2l exp(��(0)m�+mx2 � x4 � �(0)m�+mx6) dx: (3.11)äÌÑ ÚÄiÊÓÎÅÎÎÑ ÓÕÍÕ×ÁÎÎÑ ÐÏ m × F (1)ççò (3.4) ÎÅÏÂÈiÄÎÏ ÍÁÔÉ ~m0.÷ÒÁÈÏ×ÕÀÞÉ Õ ×ÉÒÁÚi ÄÌÑ hm�+ ~m00 (ÄÉ×. (3.6)) ÔiÌØËÉ ÐÅÒÛÉÊ ÄÏÄÁ-ÎÏË, ÚÇiÄÎÏ (3.3) ÚÎÁÈÏÄÉÍÏ~m00 = lnL0 � ln �lnE1 + 1;L0 = A1 + (A21 �A2)1=2;A1 = 1� �qf0 + A20'1=20 w(0)2112f0(1� s�3)2 ; (3.12)A2 = 1� 2 �qf0 +� �qf0�2 � A20'06f20 (1� s�3)2 :÷ ÒÏÚÒÁÈÕÎËÁÈ ÚÁ ~m0 ×ÉÂÉÒÁ¤ÔØÓÑ ÎÁÊÂÌÉÖÞÅ ÄÏ ~m00 ÃiÌÅ ÞÉÓÌÏ. ëiÎ-ÃÅ×ÉÊ ÒÅÚÕÌØÔÁÔ ÄÌÑ F (1)ççò (3.4) ÚÁÐÉÛÅÔØÓÑ Õ ×ÉÇÌÑÄiF (1)ççò = �kTN 0 hf (0)ðï�3� + f (1)ðï�3�+�1i ;f (l)ðï = c3�cl�1 �f (l)ðï; l = 0; 1; (3.13)�f (0)ðï = ~m0Xm=0 s�3mf (0)ççò1(m);�f (1)ðï = �fðï1 + 3��0 �f (0)ðï; �fðï1 = c�1�1 ~m0Xm=0 s�3mf (1)ççò1(m):
ICMP{97{06U 20ôÅÐÅÒ ÐÒÉÓÔÕÐÉÍÏ ÄÏ ÏÂÞÉÓÌÅÎÎÑ ×ËÌÁÄÕ Õ ×iÌØÎÕ ÅÎÅÒÇiÀ ÓÉÓÔÅ-ÍÉ ×iÄ ÄÏ×ÇÏÈ×ÉÌØÏ×ÉÈ ÆÁÚ ÆÌÕËÔÕÁÃiÊ × ÏÂÌÁÓÔi È×ÉÌØÏ×ÉÈ ×ÅËÔÏÒi×k � B0s�m0� ; (3.14)m0� = m� + ~m0 + 2:3.2. ïÂÌÁÓÔØ ÍÁÌÉÈ ÚÎÁÞÅÎØ È×ÉÌØÏ×ÏÇÏ ×ÅËÔÏÒÁ (k ! 0)÷×ÏÄÑÞÉ × ÒÏÚÇÌÑÄ ÎÅÓËiÎÞÅÎÎÏ ÍÁÌÅ ÚÏ×ÎiÛÎ¤ ÍÁÇÎiÔÎÅ ÐÏÌÅH (h =�âH), ÄÌÑ ÞÁÓÔÉÎÉ ×iÌØÎÏ§ ÅÎÅÒÇi§, ÝÏ ×iÄÐÏ×iÄÁ¤ Z(2)ççò (ÄÉ×. (3.2)),ÏÄÅÒÖÕ¤ÍÏF (2)ççò = 12 kT 24Nm0� lnP (m0��1)2 + Bm0�Xk=0 ln ~dm0� (k)� �2Nh2~dm0� (0)35 :(3.15)ôÕÔ P (m0��1)2 = 2hm0��1F2(hm0��1; �m0��1)�� �dm0��1(Bm0� ; Bm0��1)��1 ; (3.16)~dm0� (k) = [P (m0��1)2 ]�1 + � ~�(Bm0� ; Bm0��1)� � ~�(k):äÌÑ dm0��1(Bm0� ; Bm0��1) ÍÁ¤ÍÏ ÓÔÁÎÄÁÒÔÎÅ ÐÒÅÄÓÔÁ×ÌÅÎÎÑdm0��1(Bm0� ; Bm0��1) = s�2(m0��1)(rm0��1 + q); (3.17)ÄÅ rm0��1 = � ~�(0)��r(0)m0��1 + �r(1)m0��1��1� ; (3.18)Á �r(0)m0��1, �r(1)m0��1 ×iÄÐÏ×iÄÁÀÔØ �r(0)m�+m, �r(1)m�+m iÚ (3.5) ÐÒÉ m = ~m0 + 1.÷ ÒÏÌi hm0��1 = h(0)m0��1 �1 + h(1)m0��1��1� ; (3.19)�m0��1 = �(0)m0��1 �1 + �(1)m0��1��1�×ÉÓÔÕÐÁÀÔØ ×iÄÐÏ×iÄÎi ×ÅÌÉÞÉÎÉ iÚ (3.6) ÐÒÉ m = ~m0 + 1.ðÏÚÎÁÞÁÀÞÉ ÞÅÒÅÚ p ×ÉÒÁÚp = hm0��1F2 �hm0��1; �m0��1� ; (3.20)i ÐÒÅÄÓÔÁ×ÌÑÀÞÉ ÊÏÇÏ Õ ×ÉÇÌÑÄip�1 = p0(1 + p1��1); (3.21)



21 ðÒÅÐÒÉÎÔÚÎÁÈÏÄÉÍÏ ×ÉÒÁÚÉ ÄÌÑ ËÏÅÆiÃi¤ÎÔi× p0, p1:p0 = hh(0)m0��1p(m0��1)20 i�1 ; (3.22)p1 = �h(1)m0��1 �1� p(m0��1)21 h(0)m0��1�+ p(m0��1)22 �(0)m0��1�(1)m0��1:÷iÄÍiÔÉÍÏ, ÝÏ ÐÒÉ ÃØÏÍÕ ÄÌÑ F2(hm0��1; �m0��1) ÍÉ ×ÉËÏÒÉÓÔÁÌÉ ÒÏÚ-ËÌÁÄ iÚ [15], ÑËÉÊ Ú ÔÏÞÎiÓÔÀ ÄÏ ��1 ÄÏÚ×ÏÌÑ¤ ÏÔÒÉÍÁÔÉ ÓÐi××iÄÎÏ-ÛÅÎÎÑ:F2(hm0��1; �m0��1) = p(m0��1)20 h1� �p(m0��1)21 h(0)m0��1h(1)m0��1++p(m0��1)22 �(0)m0��1�(1)m0��1� ��1i ; (3.23)p(m0��1)20 = F �(m0��1)2 ; p(m0��1)21 = F �(m0��1)4F �(m0��1)2 � F �(m0��1)2 ;p(m0��1)22 = F �(m0��1)8F �(m0��1)2 � F �(m0��1)6 :ôÕÔ F �(m0��1)2l = I�(m0��1)2l =I�(m0��1)0 , ÄÅI�(m0��1)2l = 1Z0 x2l exp(�h(0)m0��1x2 � x4 � �(0)m0��1x6) dx: (3.24)ú ×ÒÁÈÕ×ÁÎÎÑÍ (3.21) ÄÌÑ P (m0��1)2 , ~dm0� (k) iÚ (3.16) ÚÎÁÈÏÄÉÍÏP (m0��1)2 = (12 s�2(m0��1)� ~�(0)p0(�r(0)m0��1 + �q)"1++0@ �r(1)m0��1�r(0)m0��1 + �q + p11A ��1#)�1;~dm0� (k) = s�2(m0��1)� ~�(0) ~G+ 2� ~�(0)b2k2; (3.25)~G = g0(1 + g1��1);g0 = 12 h�r(0)m0��1p0 + (p0 � 2)�qi ;g1 = 12 p0g0 hp1(�r(0)m0��1 + �q) + �r(1)m0��1i :

ICMP{97{06U 22óÕÍÕ 12 Bm0�Pk=0 ln ~dm0� (k), ÝÏ ×ÈÏÄÉÔØ Õ F (2)ççò (3.15), ÌÅÇËÏ ÒÏÚÒÁÈÕ×ÁÔÉ:12 Bm0�Xk=0 ln ~dm0� (k) = Nm0� �12 ln( ~G+ s�2) + ln s�m0� ln s+ (3.26)+12 ln(� ~�(0))� 13 + ~Gs2 � ( ~Gs2)3=2 arctg h( ~Gs2)�1=2i� :ïÄÅÒÖÁÎi ×ÉÒÁÚÉ (3.25), (3.26) ÄÁÀÔØ ÍÏÖÌÉ×iÓÔØ ÚÁÐÉÓÁÔÉ F (2)ççòÕ ×ÉÇÌÑÄiF (2)ççò = �kTN 0s�3m0� hf (0) + f (1)��1i� �Nh2s2(m0��1)�� h2� ~�(0)g0i�1 (1� g1��1);f (0) = �12 ln�s�2 + g0g0 + �q �+ 13� (3.27)�g00 "1�pg00 arctg 1pg00!# ;f (1) = 12 � g0g1g0 + �q � g1(g00)�1 + 1 � g00g1(g00)�1 + 1���g00g1 "1� 32 pg00 arctg 1pg00!# ;g00 = s2g0:÷ÉÄiÌÑÀÞÉ ÔÅÍÐÅÒÁÔÕÒÎÕ ÚÁÌÅÖÎiÓÔØ Õ ÍÎÏÖÎÉËÁÈ s�3m0� , s2(m0��1),ÐÒÉÈÏÄÉÍÏ ÄÏ ÏÓÔÁÔÏÞÎÏ§ ÆÏÒÍÕÌÉ ÄÌÑ F (2)ççò:F (2)ççò = �kTN 0 hf (0)0�3� + f (1)0�3�+�1i���N+4 h2��2�(1 + a+� ��1);f (l)0 = c3�cl�1 �f (l)0 ; l = 0; 1;�f (0)0 = s�3( ~m0+1)f (0); (3.28)�f (1)0 = �f10 + 3��0 �f (0)0 ; �f10 = c�1�1s�3( ~m0+1)f (1);+4 = c�2� �+4 =(� ~�(0));�+4 = s2 ~m0=(2g0);a+� = �g1 � 2�c�1�0:



23 ðÒÅÐÒÉÎÔäÌÑ ÚÁÇÁÌØÎÏÇÏ ×ÉÒÁÚÕ Fççò = F (1)ççò+F (2)ççò, ÑËÉÊ ×iÄÐÏ×iÄÁ¤ ×ËÌÁ-ÄÕ Õ ×iÌØÎÕ ÅÎÅÒÇiÀ ×iÄ ÄÏ×ÇÏÈ×ÉÌØÏ×ÉÈ ÍÏÄ ËÏÌÉ×ÁÎØ ÇÕÓÔÉÎÉ ÓÐiÎÏ-×ÏÇÏ ÍÏÍÅÎÔÕ, ÎÁ ÏÓÎÏ×i (3.13), (3.28) ÍÁ¤ÍÏFççò = �kTN 0 hf (0)ççò�3� + f (1)ççò�3�+�1i���N+4 h2��2�(1 + a+� ��1); (3.29)f (l)ççò = c3�cl�1 �f (l)ççò;�f (l)ççò = �f (l)ðï + �f (l)0 ; l = 0; 1:ðÒÉ H = 0 ÅÎÔÒÏÐiÑ, ×ÎÕÔÒiÛÎÑ ÅÎÅÒÇiÑ i ÔÅÐÌÏ¤ÍÎiÓÔØ ÓÉÓÔÅÍÉ,ÝÏ ×iÄÐÏ×iÄÁÀÔØ ççò, ×ÉÚÎÁÞÁÀÔØÓÑ ÎÁÓÔÕÐÎÉÍÉ ÓÐi××iÄÎÏÛÅÎÎÑÍÉ:Sççò = kN 0 hu(ççò)(0)3 �1�� + u(ççò)(1)3 �1��+�1i ;Uççò = kTN 0 hu(ççò)(0)3 �1�� + u(ççò)(1)3 �1��+�1i ; (3.30)Cççò = kN 0 hc(ççò)(0)3 ��� + c(ççò)(1)3 ��1��i ;ÄÅ u(ççò)(l)3 = c3�cl�1 �u(ççò)(l)3 ; l = 0; 1;�u(ççò)(0)3 = 3� �f (0)ççò;�u(ççò)(1)3 = (3� +�1) �f (1)ççò; (3.31)c(ççò)(l)3 = c3�cl�1�c(ççò)(l)3 ;�c(ççò)(0)3 = 3�(3� � 1) �f (0)ççò;�c(ççò)(1)3 = (3� +�1)(3� +�1 � 1) �f (1)ççò:ôÅÐÅÒ × ÒÅÚÕÌØÔÁÔi ÐÏÓÌiÄÏ×ÎÏÇÏ ×ÒÁÈÕ×ÁÎÎÑ ËÏÒÏÔËÏ- i ÄÏ×ÇÏÈ×É-ÌØÏ×ÉÈ ÍÏÄ ËÏÌÉ×ÁÎØ ÓÐiÎÏ×Ï§ ÇÕÓÔÉÎÉ ÒÏÚÒÁÈÕ¤ÍÏ ÐÏ×Îi ×ÉÒÁÚÉ ÄÌÑ×iÌØÎÏ§ ÅÎÅÒÇi§ ÔÁ iÎÛÉÈ ÔÅÒÍÏÄÉÎÁÍiÞÎÉÈ ÆÕÎËÃiÊ ÔÒÉ×ÉÍiÒÎÏ§ ÍÏ-ÄÅÌi IÚiÎÇÁ ÂiÌÑ ÔÏÞËÉ ÆÁÚÏ×ÏÇÏ ÐÅÒÅÈÏÄÕ.4. ôÅÒÍÏÄÉÎÁÍ¦ÞÎ¦ ÈÁÒÁËÔÅÒÉÓÔÉËÉ ÍÏÄÅÌ¦ ÐÒÉT > Tc Ú ×ÒÁÈÕ×ÁÎÎÑÍ ÐÅÒÛÏ§ ËÏÎÆÌÕÅÎÔÎÏ§ ÐÏ-ÐÒÁ×ËÉðÒÉ ×iÄÓÕÔÎÏÓÔi ÚÏ×ÎiÛÎØÏÇÏ ÐÏÌÑ ×iÌØÎÁ ÅÎÅÒÇiÑ ÓÉÓÔÅÍÉ ÚÇiÄÎÏ(1.12) Ú ×ÒÁÈÕ×ÁÎÎÑÍ (2.22) i (3.29) ÚÁÐÉÛÅÔØÓÑ Õ ×ÉÇÌÑÄiF = �kTN 0 h0 + 1� + 2�2 + (0)+3 �3� + (1)+3 �3�+�1i ;
ICMP{97{06U 240 = s30 ln 2 + (ëò)0 ; (4.1)(l)+3 = c3�cl�1�(l)+3 ;�(l)+3 = ��(ëò)(l)+3 + �f (l)ççò; l = 0; 1:ëÏÅÆiÃi¤ÎÔÉ 1, 2 ÚÁÄÁÎÏ × (2.22). äÏÄÁÎËÉ, ÐÒÏÐÏÒÃiÏÎÁÌØÎi ÃiÌÉÍÓÔÅÐÅÎÑÍ � × (4.1), ×ÉÎÉËÁÀÔØ ×ÉËÌÀÞÎÏ ÚÁ ÒÁÈÕÎÏË ×ÒÁÈÕ×ÁÎ-ÎÑ ËÏÒÏÔËÏÈ×ÉÌØÏ×ÉÈ ÆÁÚ ÆÌÕËÔÕÁÃiÊ. þÌÅÎÉ, ÐÒÏÐÏÒÃiÏÎÁÌØÎi �3� ,�3�+�1 (ÎÅÁÎÁÌiÔÉÞÎÁ ÞÁÓÔÉÎÁ ×iÌØÎÏ§ ÅÎÅÒÇi§), ÐÏÑ×ÌÑÀÔØÓÑ × ÒÅ-ÚÕÌØÔÁÔi ×ÒÁÈÕ×ÁÎÎÑ ÑË ËÏÒÏÔËÏ- ÔÁË i ÄÏ×ÇÏÈ×ÉÌØÏ×ÉÈ ÆÁÚ ÆÌÕË-ÔÕÁÃiÊ. ðÒÉÞÏÍÕ ÐÅÒÛÁ ËÏÎÆÌÕÅÎÔÎÁ ÐÏÐÒÁ×ËÁ ×ÉÎÉËÁ¤ ÚÁ ÒÁÈÕÎÏË×ÒÁÈÕ×ÁÎÎÑ × ÒÏÚ×'ÑÚËÁÈ (ä.4) (ÄÉ×. ÄÏÄÁÔÏË) òó (ä.2) ÍÅÎÛÏÇÏ ×ÌÁÓ-ÎÏÇÏ ÚÎÁÞÅÎÎÑ E2 ÍÁÔÒÉÃi ÐÅÒÅÔ×ÏÒÅÎÎÑ (ä.5).ïÓÎÏ×ÎÁ ÐÅÒÅ×ÁÇÁ ×ÉÒÁÚÕ ÄÌÑ F ÐÏÌÑÇÁ¤ × ÎÁÑ×ÎÏÓÔi ÓÐi××iÄÎÏ-ÛÅÎØ, ÑËi Ú×'ÑÚÕÀÔØ ÊÏÇÏ ËÏÅÆiÃi¤ÎÔÉ Ú ÍiËÒÏÓËÏÐiÞÎÉÍÉ ÐÁÒÁÍÅÔÒÁ-ÍÉ ÓÉÓÔÅÍÉ i ËÏÏÒÄÉÎÁÔÁÍÉ ÆiËÓÏ×ÁÎÏ§ ÔÏÞËÉ òó. ÷ ËÏÅÆiÃi¤ÎÔÁÈ(l)+3 (l = 0; 1) ÚÁÌÅÖÎiÓÔØ ×iÄ ÍiËÒÏÓËÏÐiÞÎÉÈ ÐÁÒÁÍÅÔÒi× ×ÉÄiÌÅ-ÎÁ (ÄÉ×. (4.1)). ÷ÏÎÉ ÐÒÅÄÓÔÁ×ÌÅÎi Õ ×ÉÇÌÑÄi ÄÏÂÕÔËÕ ÕÎi×ÅÒÓÁÌØ-ÎÏ§ ÞÁÓÔÉÎÉ �(l)+3 i ÎÅÕÎi×ÅÒÓÁÌØÎÏÇÏ ÆÁËÔÏÒÕ, ÚÁÌÅÖÎÏÇÏ ÞÅÒÅÚ ~c(0)1(ä.18), c(0)20 (ä.19) ×iÄ ÍiËÒÏÓËÏÐiÞÎÉÈ ÐÁÒÁÍÅÔÒi×. ðÏÄiÂÎÉÍ ÞÉÎÏÍÐÒÅÄÓÔÁ×ÌÑÀÔØÓÑ ÏÓÎÏ×Îi ËÒÉÔÉÞÎi ÁÍÐÌiÔÕÄÉ i ÁÍÐÌiÔÕÄÉ ËÏÎÆÌÕ-ÅÎÔÎÏ§ ÐÏÐÒÁ×ËÉ ÔÅÐÌÏ¤ÍÎÏÓÔi ÔÁ iÎÛÉÈ ÔÅÒÍÏÄÉÎÁÍiÞÎÉÈ ÈÁÒÁËÔÅ-ÒÉÓÔÉË ÓÉÓÔÅÍÉ. ÷ÅÌÉÞÉÎÉ 0, 1, 2 Í¦ÓÔÑÔØÓÑ × ÔÁÂÌÉÃ¦ 2, Á �(l)+3 {× ÔÁÂÌÉÃ¦ 3.ëÏÅÆiÃi¤ÎÔÉ ÅÎÔÒÏÐi§, ×ÎÕÔÒiÛÎØÏ§ ÅÎÅÒÇi§, ÔÅÐÌÏ¤ÍÎÏÓÔi ×ÉÒÁÖÁ-ÀÔØÓÑ ÞÅÒÅÚ ËÏÅÆiÃi¤ÎÔÉ ×iÌØÎÏ§ ÅÎÅÒÇi§. äÌÑ ÅÎÔÒÏÐi§, ×ÎÕÔÒiÛÎØÏ§ÅÎÅÒÇi§, ÔÅÐÌÏ¤ÍÎÏÓÔi ÓÉÓÔÅÍÉ ÐÒÉ H = 0 Ú ×ÒÁÈÕ×ÁÎÎÑÍ ÐÅÒÛÏ§ ËÏÎ-ÆÌÕÅÎÔÎÏ§ ÐÏÐÒÁ×ËÉ ÏÄÅÒÖÕ¤ÍÏS = kN 0 hs(0) + c0� + u(0)+3 �1�� + u(1)+3 �1��+�1i ;U = kTN 0 h1 + u1� + u(0)+3 �1�� + u(1)+3 �1��+�1i ; (4.2)C = kN 0 hc0 + c(0)+3 ��� + c(1)+3 ��1��i :ôÕÔ s(0) = 0 + 1;u(l)+3 = c3�cl�1 �u(l)+3 ; l = 0; 1;�u(0)+3 = 3��(0)+3 ;�u(1)+3 = (3� +�1)�(1)+3 ; (4.3)



25 ðÒÅÐÒÉÎÔôÁÂÌ. 2: ëÏÅÆ¦Ã¦¤ÎÔÉ 0, 1, 2 ×¦ÌØÎÏ§ ÅÎÅÒÇ¦§ F (4.1).b bI bII bIII c 2cs = 2:00000 1.8758 2.7464 3.1962 61.1798 486.6991 �0:8032 �0:7759 �0:7651 �0:6734 �0:67012 �4:4816 �3:9551 �3:7548 �2:0482 �1:9599s = 2:73490 1.8776 2.7496 3.2000 61.1930 486.7131 �0:7063 �0:6952 �0:6913 �0:6924 �0:69782 �4:6948 �4:1735 �3:9764 �2:2672 �2:1665s = 3:00000 1.8789 2.7516 3.2023 61.1999 486.7201 �0:6867 �0:6795 �0:6773 �0:7020 �0:71002 �4:5304 �4:0342 �3:8466 �2:1971 �2:0936ôÁÂÌ. 3: õÎ¦×ÅÒÓÁÌØÎ¦ ÞÁÓÔÉÎÉ ËÏÅÆ¦Ã¦¤ÎÔ¦× ÎÅÁÎÁÌ¦ÔÉÞÎÏ§ ÞÁÓÔÉÎÉ×¦ÌØÎÏ§ ÅÎÅÒÇ¦§ F (4.1). s �(0)+3 �(1)+32.0000 0.9699 0.65082.7349 1.8654 0.72633.0000 2.1770 0.7162c(l)+3 = c3�cl�1�c(l)+3 ;�c(0)+3 = 3�(3� � 1)�(0)+3 ;�c(1)+3 = (3� +�1)(3� +�1 � 1)�(1)+3 :ëÏÅÆiÃi¤ÎÔÉ c0, u1 ÐÒÉ×ÅÄÅÎi × (2.24).æÏÒÍÕÌÕ ÄÌÑ ÔÅÐÌÏ¤ÍÎÏÓÔi (ÄÉ×. (4.2)) ÄÏÓÌiÄÖÕ×ÁÎÏ§ ÍÏÄÅÌiÍÏÖÎÁ ÐÅÒÅÐÉÓÁÔÉ × iÎÛÏÍÕ ×ÉÇÌÑÄi [20,21], Á ÓÁÍÅ:CkN 0 = A+� ���(1 + �a+c ��1) +B+; (4.4)A+ = c3���c(0)+3 ; a+c = c�1� �c(1)+3�c(0)+3 ; B+ = c0:ôÁËÕ ×ÁÖÌÉ×Õ ÈÁÒÁËÔÅÒÉÓÔÉËÕ ÓÉÓÔÅÍÉ ÑË ÓÐÒÉÊÎÑÔÌÉ×iÓÔØ ÎÁ
ICMP{97{06U 26ÏÄÎÕ ÞÁÓÔÉÎËÕ� = � 1N @2Fççò@H2 (4.5)ÍÏÖÎÁ ÏÂÞÉÓÌÉÔÉ, ×ÉËÏÒÉÓÔÏ×ÕÀÞÉ (3.29). ðÒÉ ÎÅÓËiÎÞÅÎÎÏ ÍÁÌÉÈÚÎÁÞÅÎÎÑÈ ÚÏ×ÎiÛÎØÏÇÏ ÐÏÌÑ H ÐÏÂÌÉÚÕ Tc ×ÏÎÁ ÚÁÄÁ¤ÔØÓÑ ×ÉÒÁÚÏÍ� = ç+��(1 + a+� ��1) �2â~�(0) ;ç+ = 2c�2� �+4 ; (4.6)a+� = c�1�a+� ;�a+� = ��g1 � 2��0;�g1 = g1c�1 ; = 2�:ôÕÔ ×ÅÌÉÞÉÎÁ �g1 ÎÅ ÚÁÌÅÖÉÔØ ×iÄ ÍiËÒÏÓËÏÐiÞÎÉÈ ÐÁÒÁÍÅÔÒi×. ÷Ï-ÎÁ ÏÄÅÒÖÁÎÁ × ÒÅÚÕÌØÔÁÔi ×ÉËÌÀÞÅÎÎÑ iÚ g1 (3.25) ÎÅÕÎi×ÅÒÓÁÌØÎÏÇÏÆÁËÔÏÒÕ c�1 = c(0)20 [~c(0)1 =(f0�)]�1 . ëÏÅÆiÃi¤ÎÔ �+4 ÐÒÉ×ÅÄÅÎÉÊ × (3.28).ëÏÅÆ¦Ã¦¤ÎÔÉ ÄÌÑ ÔÅÐÌÏ¤ÍÎÏÓÔ¦ C=kN 0 (4.4) ÔÁ ÓÐÒÉÊÎÑÔÌÉ×ÏÓÔ¦ �(4.6) ÐÒÉ×ÅÄÅÎ¦ × ÔÁÂÌÉÃ¦ 4. óÌ¦Ä Ð¦ÄËÒÅÓÌÉÔÉ, ÝÏ ÏÂÞÉÓÌÅÎ¦ ÁÍÐÌ¦ÔÕ-ÄÉ ËÏÎÆÌÕÅÎÔÎÉÈ ÐÏÐÒÁ×ÏË a+c , a+� ÕÚÇÏÄÖÕÀÔØÓÑ ¦Ú ÒÅÚÕÌØÔÁÔÁÍÉÒÏÂÏÔÉ [22], ÄÅ ÒÏÚÇÌÑÄÁÀÔØÓÑ ×ÅÄÕÞ¦ ÐÏÐÒÁ×ËÉ ÄÏ ÓËÅÊÌ¦ÎÇÏ×ÉÈ ÁÍ-ÐÌ¦ÔÕÄ ÄÌÑ ÍÏÄÅÌÅÊ ¶Ú¦ÎÇÁ ¦Ú ×ÚÁ¤ÍÏÄ¦¤À Í¦Ö ÎÁÊÂÌÉÝÉÍÉ ÓÕÓ¦ÄÁÍÉÎÁ ÐÒÏÓÔ¦Ê ËÕÂ¦ÞÎ¦Ê, ÏÂ'¤ÍÏÃÅÎÔÒÏ×ÁÎ¦Ê ËÕÂ¦ÞÎ¦Ê ¦ ÇÒÁÎÅÃÅÎÔÒÏ×ÁÎ¦ÊËÕÂ¦ÞÎ¦Ê ÇÒÁÔËÁÈ. õ [22] ÐÏËÁÚÁÎÏ, ÝÏ ÁÍÐÌ¦ÔÕÄÉ ×ËÁÚÁÎÉÈ ÐÏÐÒÁ-×ÏË ÄÌÑ ÓÐÒÉÊÎÑÔÌÉ×ÏÓÔ¦, ËÏÒÅÌÑÃ¦ÊÎÏ§ ÄÏ×ÖÉÎÉ, ÔÅÐÌÏ¤ÍÎÏÓÔ¦ ÔÁÓÐÏÎÔÁÎÎÏ§ ÎÁÍÁÇÎ¦ÞÅÎÏÓÔ¦ ÍÁÀÔØ ×¦Ä'¤ÍÎÉÊ ÚÎÁË ÄÌÑ ×Ó¦È ÔÒØÏÈ ÇÒÁ-ÔÏË. ÷¦ÄÚÎÁÞÁ¤ÔØÓÑ ÕÚÇÏÄÖÅÎÎÑ ÏÄÅÒÖÁÎÉÈ ÒÅÚÕÌØÔÁÔ¦× Ú ÒÅÚÕÌØÔÁ-ÔÁÍÉ ×ÉÓÏËÏÔÅÍÐÅÒÁÔÕÒÎÉÈ ÒÏÚËÌÁÄ¦× ¦ ÄÁÎÉÍÉ ÔÅÏÒÅÔÉËÏ-ÐÏÌØÏ×ÏÇÏÁÎÁÌ¦ÚÕ.òÏÂÏÔÁ ×ÉËÏÎÁÎÁ ÐÒÉ Ð¦ÄÔÒÉÍÃ¦ äÅÒÖÁ×ÎÏÇÏ ÆÏÎÄÕ ÆÕÎÄÁÍÅÎ-ÔÁÌØÎÉÈ ÄÏÓÌ¦ÄÖÅÎØ ÐÏ ÐÒÏÅËÔÕ N 2.4/173.äÏÄÁÔÏËáÎÁÌiÔÉÞÎÉÊ ÒÏÚ×'ÑÚÏË ÒÅËÕÒÅÎÔÎÉÈ ÓÐi××iÄÎÏÛÅÎØÄÌÑ ÛÅÓÔÉÒÎÏ§ ÇÕÓÔÉÎÉ ÍiÒÉúÁÐÉÛÅÍÏ òó, ÑËi ×ÉÎÉËÁÀÔØ ÐiÓÌÑ ÐÏÓÌiÄÏ×ÎÏÇÏ iÎÔÅÇÒÕ×ÁÎÎÑ ÓÔÁ-ÔÉÓÔÉÞÎÏ§ ÓÕÍÉ ÍÏÄÅÌi ÐÏ ÛÁÒÁÈ ÆÁÚÏ×ÏÇÏ ÐÒÏÓÔÏÒÕ ëú i Ú×'ÑÚÕÀÔØ



27 ðÒÅÐÒÉÎÔôÁÂÌ. 4: úÎÁÞÅÎÎÑ ËÏÅÆ¦Ã¦¤ÎÔ¦× ÄÌÑ ×ÉÒÁÚ¦× ÔÅÐÌÏ¤ÍÎÏÓÔ¦C=kN 0 (4.4)ÔÁ ÓÐÒÉÊÎÑÔÌÉ×ÏÓÔ¦ � (4.6).b bI bII bIII c 2cs = 2:0000A+ 1.0876 0.9960 0.9609 0.6620 0.6471a+c �1:2609 �1:8262 �2:0389 �3:7773 �3:8634B+ �10:5696 �9:4620 �9:0397 �5:4430 �5:2601ç+ 1.8711 1.9842 2.0321 2.6052 2.6450a+� �0:0691 �0:1001 �0:1118 �0:2071 �0:2118s = 2:7349A+ 0.8113 0.7439 0.7184 0.5050 0.4944a+c �2:3816 �2:7420 �2:8773 �3:9838 �4:0397B+ �10:8022 �9:7375 �9:3355 �5:9193 �5:7286ç+ 2.1659 2.2948 2.3488 2.9709 3.0134a+� �0:1177 �0:1355 �0:1422 �0:1969 �0:1996s = 3:0000A+ 0.7238 0.6644 0.6420 0.4558 0.4465a+c �2:6494 �2:9650 �3:0832 �4:0460 �4:0947B+ �10:4343 �9:4274 �9:0478 �5:7981 �5:6074ç+ 2.4427 2.5860 2.6459 3.3248 3.3710a+� �0:1291 �0:1445 �0:1502 �0:1971 �0:1995ÍiÖ ÓÏÂÏÀ ËÏÅÆiÃi¤ÎÔÉ ÛÅÓÔÉÒÎÉÈ ÇÕÓÔÉÎ ÍiÒ n+1-Ï§ i n-Ï§ ÂÌÏÞÎÉÈÓÔÒÕËÔÕÒ. ÷×i×ÛÉ ÐÏÚÎÁÞÅÎÎÑdn(Bn+1; Bn) = s�2n(rn + q);a(n)4 = s�4nun; (ä.1)a(n)6 = s�6nwn;ÄÅ s { ÐÁÒÁÍÅÔÒ òç, q = �q� ~�(0) (�q ×iÄÐÏ×iÄÁ¤ ÓÅÒÅÄÎØÏÍÕ ÚÎÁÞÅÎÎÀk2 ÎÁ iÎÔÅÒ×ÁÌi (1=s; 1]), ÏÄÅÒÖÕ¤ÍÏ ÎÁÓÔÕÐÎi òó [8,12]:rn+1 = s2 h�q + u1=2n Y (hn; �n)i ;un+1 = s4�dunB(hn; �n); (ä.2)wn+1 = s6�2du3=2n D(hn; �n):æÕÎËÃi§, ÝÏ ×ÈÏÄÑÔØ × (ä.2), ÍÁÀÔØ ×ÉÇÌÑÄY (hn; �n) = sd=2F2(�n; �n) [C(hn; �n)]�1=2 ;
ICMP{97{06U 28B(hn; �n) = s2dC(�n; �n) [C(hn; �n)]�1 ; (ä.3)D(hn; �n) = s7d=2N(�n; �n) [C(hn; �n)]�3=2 :ôÕÔ d { ÒÏÚÍiÒÎiÓÔØ ÐÒÏÓÔÏÒÕ (× ÎÁÛÏÍÕ ×ÉÐÁÄËÕ d = 3), ÆÕÎËÃi§ F2,C, N ÚÁÄÁÎi × (1.5), (1.6), §È ÁÒÇÕÍÅÎÔÉ hn, �n { × (1.9), Á �n, �n { ×(1.11).òó (ä.2) × ÏÂÌÁÓÔi ËÒÉÔÉÞÎÏÇÏ ÒÅÖÉÍÕ, ÑËÏÍÕ ×iÄÐÏ×iÄÁÀÔØ ÓÉÌØ-ÎÏ ÓËÏÒÅÌØÏ×ÁÎi ËÏÒÏÔËÏÈ×ÉÌØÏ×i ÆÌÕËÔÕÁÃi§ �k, ÄÏÐÕÓËÁÀÔØ ÒÏ-Ú×'ÑÚËÉ [12]rn = r(0) + c1En1 + c2w(0)12 (u(0))�1=2En2 + c3w(0)13 (u(0))�1En3 ;un = u(0) + c1w(0)21 (u(0))1=2En1 + c2En2+ (ä.4)+c3w(0)23 (u(0))�1=2En3 ;wn = w(0) + c1w(0)31 u(0)En1 + c2w(0)32 (u(0))1=2En2 + c3En3 ;ÄÅ El { ×ÌÁÓÎi ÚÎÁÞÅÎÎÑ ÍÁÔÒÉÃi R ÌiÎÅÁÒÉÚÏ×ÁÎÏÇÏ ÐÏÂÌÉÚÕ ÆiËÓÏ-×ÁÎÏ§ ÔÏÞËÉ (r(0); u(0); w(0)) ÐÅÒÅÔ×ÏÒÅÎÎÑ0@ rn+1 � r(0)un+1 � u(0)wn+1 � w(0) 1A = R0@ rn � r(0)un � u(0)wn � w(0) 1A : (ä.5)ëÒÉÔÉÞÎÕ ÐÏ×ÅÄiÎËÕ ÓÉÓÔÅÍÉ ÏÐÉÓÕ¤ ÆiËÓÏ×ÁÎÁ ÔÏÞËÁ, ÝÏ ÍÁ¤ ÔÉÐ"ÓiÄÌÁ" (E1 > 1; E2 < 1; E3 < 1) (ÄÉ×. ÔÁÂÌÉÃÀ 5). äÌÑ ËÏÏÒÄÉÎÁÔôÁÂÌ. 5: ÷ÌÁÓÎi ÚÎÁÞÅÎÎÑ ÍÁÔÒÉÃi ÌiÎÅÁÒÉÚÁÃi§ òó.s E1 E2 E32.0000 3.0649 0.4811 0.00352.5000 4.2450 0.4500 0.00322.7349 4.8468 0.4367 0.00323.0000 5.5581 0.4221 0.00303.5000 6.9794 0.3964 0.00273.5862 7.2336 0.3923 0.00274.0000 8.4878 0.3737 0.0024ÆiËÓÏ×ÁÎÏ§ ÔÏÞËÉ ÍÁ¤ÍÏr(0) = �f0� ~�(0); u(0) = '0(� ~�(0))2; w(0) =  0(� ~�(0))3:(ä.6)



29 ðÒÅÐÒÉÎÔîÅÚÁÌÅÖÎi ×iÄ ÔÅÍÐÅÒÁÔÕÒÉ ÐÏÓÔiÊÎi f0, '0 i  0 ÚÁÐÉÓÕÀÔØÓÑ Õ ×É-ÇÌÑÄi f0 = �q �Y (h(0); �(0))� h(0)p6 � �Y (h(0); �(0))� h(0)s2p6��1 ;'0 = ��q(1� s�2)�2 �Y (h(0); �(0))� h(0)s2p6��2 ; (ä.7) 0 = '3=20 D(h(0); �(0)):ðÒÉ ÃØÏÍÕ ×ÅÌÉÞÉÎÉ h(0) ¦ �(0), ÑËi ×iÄÐÏ×iÄÁÀÔØ ÚÎÁÞÅÎÎÑÍ hn ¦ �n× ÆiËÓÏ×ÁÎiÊ ÔÏÞÃi, ×ÉÚÎÁÞÁÀÔØÓÑ iÚ Òi×ÎÑÎØs�1 = B(h(0); �(0)); �(0) = p615 D(h(0); �(0)): (ä.8)îÅÚÁÌÅÖÎi ×iÄ ÔÅÍÐÅÒÁÔÕÒÉ ×ÅÌÉÞÉÎÉ w(0)il ÚÁÄÁÀÔØÓÑ ×ÉÒÁÚÁÍÉw(0)12 = (E2 �R22 � c0R(0)23 )=R(0)21 ;w(0)13 = (E3 �R33 � d0R(0)32 )=R(0)31 ; (ä.9)w(0)21 = (E1 �R11 � b0R(0)13 )=R(0)12 ; w(0)23 = d0;w(0)31 = b0; w(0)32 = c0; R(0)ij = Rij(u(0))(j�i)=2:ôÕÔ Rij { ÅÌÅÍÅÎÔÉ ÍÁÔÒÉÃi R, Á ÄÌÑ b0, c0, d0 ÓÐÒÁ×ÅÄÌÉ×i ÓÐi××iÄ-ÎÏÛÅÎÎÑ b0 = (E1 �R11)R(0)32 +R(0)31 R(0)12(E1 �R33)R(0)12 +R(0)13 R(0)32 ;c0 = (E2 �R22)R(0)31 +R(0)32 R(0)21(E2 �R33)R(0)21 +R(0)23 R(0)31 ; (ä.10)d0 = (E3 �R33)R(0)21 +R(0)23 R(0)31(E3 �R22)R(0)31 +R(0)32 R(0)21 :èÁÒÁËÔÅÒÎÏÀ ÏÓÏÂÌÉ×iÓÔÀ ÒÏÚ×'ÑÚËi× (ä.4) ¤ ÓÐÅÃÉÆiÞÎÁ ÚÁÌÅÖ-ÎiÓÔØ ËÏÅÆiÃi¤ÎÔÁ c1 ×iÄ ÔÅÍÐÅÒÁÔÕÒÉ. ñË ÂÕÌÏ ÐÏËÁÚÁÎÏ × [12], ÄÌÑc1 iÚ (ä.4) ÍÁ¤ÍÏc1 = ~c1� ~�(0)�; (ä.11)ÄÅ ~c1 = V1 "1� f0 + v(0)12 '1=20 + v(0)13  0'�10 + a04v(0)12 '�1=20�c ~�(0)� ~�(0)+ (ä.12)
ICMP{97{06U 30+ a06v(0)13 '�10(�c ~�(0))2� ~�(0) T + TcTc # ;Á ÄÌÑ c2 i c3 ÏÄÅÒÖÕ¤ÍÏc2 = c20(� ~�(0))2; c3 = c30(� ~�(0))3; (ä.13)ÄÅ c20 = V2 "�'0 � v(0)21 (1� f0)'1=20 � v(0)23  0'�1=20 + a02v(0)31 '1=20� ~�(0) ++ a04(� ~�(0))2 + a06v(0)23 '�1=20(� ~�(0))3 # ; (ä.14)c30 = V3 "� 0 � v(0)31 (1� f0)'0 � v(0)32 '3=20 + a02v(0)31 '0� ~�(0) ++a04v(0)32 '1=20(� ~�(0))2 + a06(� ~�(0))3 # :÷ÅÌÉÞÉÎÁ �c ~�(0) (ÄÉ×. ÔÁÂÌÉÃÀ 6) ×ÉÚÎÁÞÁ¤ ÔÅÍÐÅÒÁÔÕÒÕ ÆÁÚÏ×ÏÇÏÐÅÒÅÈÏÄÕ ÓÉÓÔÅÍÉ, Ò¦×ÎÑÎÎÑ ÄÌÑ ÑËÏ§ ÐÒÉ×ÏÄÉÔØÓÑ × [12]. äÌÑ ×ÅÌÉ-ôÁÂÌ. 6: úÎÁÞÅÎÎÑ �c ~�(0) ÄÌÑ Ò¦ÚÎÉÈ b ¦ s.b bI bII bIII c 2cs = 2:0000�c ~�(0) 1.0333 1.0925 1.1069 1.1204 1.1181s = 2:7349�c ~�(0) 1.0389 1.1022 1.1184 1.1506 1.1495s = 3:0000�c ~�(0) 1.0419 1.1068 1.1236 1.1628 1.1621ÞÉÎ V1, V2, V3 ÚÎÁÈÏÄÉÍÏV1 = "1 + e0b0 + (E1 �R11 � e0R(0)31 )(E1 �R11 � b0R(0)13 )R(0)12 R(0)21 #�1 ;V2 = "1 + c0l0 + (E2 �R22 � l0R(0)32 )� (ä.15)



31 ðÒÅÐÒÉÎÔ� (E2 �R22 � c0R(0)23 )R(0)12 R(0)21 #�1;V3 = "1 + g0d0 + (E3 �R33 � g0R(0)23 )(E3 �R33 � d0R(0)32 )R(0)13 R(0)31 #�1 :ëÏÅÆiÃi¤ÎÔÉ b0, c0 ¦ d0 ×ÉÚÎÁÞÅÎi × (ä.10), Á ÄÌÑ e0, l0 ¦ g0 ÍÁ¤ÍÏe0 = (E1 �R11)R(0)23 +R(0)21 R(0)13(E1 �R33)R(0)21 +R(0)23 R(0)31 ;l0 = (E2 �R22)R(0)13 +R(0)12 R(0)23(E2 �R33)R(0)12 +R(0)13 R(0)32 ; (ä.16)g0 = (E3 �R33)R(0)12 +R(0)13 R(0)32(E3 �R22)R(0)13 +R(0)12 R(0)23 :÷ÅÌÉÞÉÎÉ v(0)lj ÚÁÄÁÀÔØÓÑ ÆÏÒÍÕÌÁÍÉv(0)12 = (E1 �R11 � e0R(0)31 )=R(0)21 ; v(0)13 = e0;v(0)21 = (E2 �R22 � l0R(0)32 )=R(0)12 ; v(0)23 = l0; (ä.17)v(0)31 = (E3 �R33 � g0R(0)23 )=R(0)13 ; v(0)32 = g0:õ ×ÉÒÁÚÁÈ ÄÌÑ ~c1, c20, c30 ÍÏÖÎÁ ×ÉÄiÌÉÔÉ ÔÅÍÐÅÒÁÔÕÒÎÕ ÚÁÌÅÖ-ÎiÓÔØ. ôÏÄi × ÏËÏÌi Tc ÏÄÅÒÖÕ¤ÍÏ ÄÌÑ ~c1~c1 = ~c(0)1 + ~c(1)1 �;~c(0)1 = V1 "1� f0 + v(0)12 '1=20 + v(0)13  0'�10 + a04v(0)12 '�1=20(�c ~�(0))2 + (ä.18)+2a06v(0)13 '�10(�c ~�(0))3 # ;~c(1)1 = V1 "a04v(0)12 '�1=20(�c ~�(0))2 + 3a06v(0)13 '�10(�c ~�(0))3 # ;ÄÌÑ c20 c20 = c(0)20 + c(1)20 � + c(2)20 �2;c(0)20 = V2 "�'0 � v(0)21 (1� f0)'1=20 � v(0)23  0'�1=20 + a02v(0)21 '1=20�c ~�(0) +
ICMP{97{06U 32+ a04(�c ~�(0))2 + a06v(0)23 '�1=20(�c ~�(0))3 # ; (ä.19)c(1)20 = V2 "a02v(0)21 '1=20�c ~�(0) + 2a04(�c ~�(0))2 + 3a06v(0)23 '�1=20(�c ~�(0))3 # ;c(2)20 = V2 " a04(�c ~�(0))2 + 3a06v(0)23 '�1=20(�c ~�(0))3 # ;ÄÌÑ c30 c30 = c(0)30 + c(1)30 � + c(2)30 �2;c(0)30 = V3 "� 0 � v(0)31 (1� f0)'0 � v(0)32 '3=20 + a02v(0)31 '0�c ~�(0) ++a04v(0)32 '1=20(�c ~�(0))2 + a06(�c ~�(0))3# ; (ä.20)c(1)30 = V3 "a02v(0)31 '0�c ~�(0)) + 2a04v(0)32 '1=20(�c ~�(0))2 + 3a06(�c ~�(0))3# ;c(2)30 = V3 "a04v(0)32 '1=20(�c ~�(0))2 + 3a06(�c ~�(0))3# :ì¦ÔÅÒÁÔÕÒÁ[1] àÈÎÏ×ÓËÉÊ é.ò. ôÅÏÒÉÑ ÆÁÚÏ×ÙÈ ÐÅÒÅÈÏÄÏ× ×ÔÏÒÏÇÏ ÒÏÄÁ. íÅ-ÔÏÄ ËÏÌÌÅËÔÉ×ÎÙÈ ÐÅÒÅÍÅÎÎÙÈ. { ëÉÅ×: îÁÕËÏ×Á ÄÕÍËÁ, 1985. {224 Ó.[2] Yukhnovskii I.R., Kozlovskii M.P., Pylyuk I.V. A method for thecalculation of thermodynamic functions for the 3D model systemsin the critical region // Z. Naturforsch. { 1991. { 46a. { P. 1-7.[3] ëÏÚÌÏ×ÓËÉÊ í.ð., ðÙÌÀË é.÷., àÈÎÏ×ÓËÉÊ é.ò. ôÅÒÍÏÄÉÎÁÍÉ-ÞÅÓËÉÅ ÆÕÎËÃÉÉ ÔÒÅÈÍÅÒÎÏÊ ÍÏÄÅÌÉ éÚÉÎÇÁ ×ÂÌÉÚÉ ÔÏÞËÉ ÆÁÚÏ-×ÏÇÏ ÐÅÒÅÈÏÄÁ Ó ÕÞÅÔÏÍ ÐÏÐÒÁ×ÏË Ë ÓËÅÊÌÉÎÇÕ. I. óÌÕÞÁÊ T > Tc// ôíæ. { 1991. { 87, N 2. { ó. 293-316.[4] ëÏÚÌÏ×ÓËÉÊ í.ð., ðÙÌÀË é.÷., àÈÎÏ×ÓËÉÊ é.ò. ôÅÒÍÏÄÉÎÁÍÉ-ÞÅÓËÉÅ ÆÕÎËÃÉÉ ÔÒÅÈÍÅÒÎÏÊ ÍÏÄÅÌÉ éÚÉÎÇÁ ×ÂÌÉÚÉ ÔÏÞËÉ ÆÁÚÏ-×ÏÇÏ ÐÅÒÅÈÏÄÁ Ó ÕÞÅÔÏÍ ÐÏÐÒÁ×ÏË Ë ÓËÅÊÌÉÎÇÕ. II. óÌÕÞÁÊ T < Tc// ôíæ. { 1991. { 87, N 3. { ó. 434-455.



33 ðÒÅÐÒÉÎÔ[5] ðÙÌÀË é.÷., ëÏÚÌÏ×ÓËÉÊ í.ð. éÓÓÌÅÄÏ×ÁÎÉÅ ÍÏÄÅÌÉ éÚÉÎÇÁ ÓÉÓÐÏÌØÚÏ×ÁÎÉÅÍ ÎÅÇÁÕÓÓÏ×ÉÈ ÂÁÚÉÓÎÙÈ ÍÅÒ. { ëÉÅ×, 1987. { 28 Ó.{ (ðÒÅÐÒÉÎÔ / áî õóóò. éôæ; éôæ-87-31ò).[6] ðÙÌÀË é.÷. ëÒÉÔÉÞÅÓËÏÅ ÐÏ×ÅÄÅÎÉÅ ÔÒÅÈÍÅÒÎÏÊ ÏÄÎÏËÏÍÐÏ-ÎÅÎÔÎÏÊ ÓÐÉÎÏ×ÏÊ ÓÉÓÔÅÍÙ × ÍÅÔÏÄÅ ËÏÌÌÅËÔÉ×ÎÙÈ ÐÅÒÅÍÅÎÎÙÈÐÒÉ ÕÓÌÏÖÎÅÎÉÉ ÂÁÚÉÓÎÏÊ ÍÅÒÙ. { ëÉÅ×, 1988. { 33 Ó. { (ðÒÅ-ÐÒÉÎÔ / áî õóóò. éôæ; éôæ-88-107ò).[7] ëÏÚÌÏ×ÓËÉÊ í.ð.,ðÙÌÀË é.÷. òÁÓÞÅÔ ËÒÉÔÉÞÅÓËÏÇÏ ÐÏËÁÚÁÔÅÌÑËÏÒÒÅÌÑÃÉÏÎÎÏÊ ÄÌÉÎÙ ÔÒÅÈÍÅÒÎÏÊ ÍÏÄÅÌÉ éÚÉÎÇÁ Ó ÉÓÐÏÌØÚÏ-×ÁÎÉÅÍ ÎÅÇÁÕÓÓÏ×ÙÈ ÂÁÚÉÓÎÉÈ ÍÅÒ // ôÒÕÄÙ ÷ÓÅÓÏÀÚÎÏÊ ËÏÎÆ."óÏ×ÒÅÍÅÎÎÙÅ ÐÒÏÂÌÅÍÙ ÓÔÁÔÉÓÔÉÞÅÓËÏÊ ÆÉÚÉËÉ", ìØ×Ï×, 3-5ÆÅ×ÒÁÌÑ 1987 Ç. ô. 2. { ëÉÅ×: îÁÕËÏ×Á ÄÕÍËÁ, 1989. { ó. 50-56.[8] ëÏÚÌÏ×ÓËÉÊ í.ð. îÅÁÓÉÍÐÔÏÔÉÞÅÓËÁÑ ÆÏÒÍÁ ÒÅËÕÒÒÅÎÔÎÙÈ ÓÏ-ÏÔÎÏÛÅÎÉÊ ÔÒÅÈÍÅÒÎÏÊ ÍÏÄÅÌÉ éÚÉÎÇÁ // ôíæ. { 1989. { 78,N 3. { ó. 422-433.[9] ëÏÚÌÏ×ÓØËÉÊ í.ð., ðÉÌÀË I.÷. äÏÓÌiÄÖÅÎÎÑ ËÒÉÔÉÞÎÉÈ ÈÁÒÁË-ÔÅÒÉÓÔÉË ÔÒÉ×ÉÍiÒÎÏ§ ÍÏÄÅÌi IÚiÎÇÁ Ú ×ÉËÏÒÉÓÔÁÎÎÑÍ ÎÅÇÁÕÓÓÏ-×ÉÈ ÇÕÓÔÉÎ ÍiÒ // õæö. { 1990. { 35, N 1. { ó. 146-147.[10] ëÏÚÌÏ×ÓËÉÊ í.ð., ðÙÌÀË é.÷. ôÅÒÍÏÄÉÎÁÍÉËÁ ÔÒÅÈÍÅÒÎÏÇÏÉÚÉÎÇÏ×ÓËÏÇÏ ÆÅÒÒÏÍÁÇÎÅÔÉËÁ × ÏËÒÅÓÔÎÏÓÔÉ ÔÏÞËÉ ÆÁÚÏ×ÏÇÏ ÐÅ-ÒÅÈÏÄÁ × ÒÁÍËÁÈ ÍÏÄÅÌÉ �6. óÒÁ×ÎÅÎÉÅ Ó ÍÏÄÅÌØÀ �4. { ëÉÅ×,1990. { 53 Ó. { (ðÒÅÐÒÉÎÔ / áî õóóò. éôæ; éôæ-90-81ò).[11] ëÏÚÌÏ×ÓËÉÊ í.ð. ëÒÉÔÉÞÅÓËÉÅ Ó×ÏÊÓÔ×Á ÍÏÄÅÌÉ éÚÉÎÇÁ. íÏ-ÄÅÌØ �6. ïÂÝÉÅ ÒÅËÕÒÒÅÎÔÎÙÅ ÓÏÏÔÎÏÛÅÎÉÑ. { ëÉÅ×, 1982. { 32Ó. { (ðÒÅÐÒÉÎÔ / áî õóóò. éôæ; éôæ-82-104ò).[12] ëÏÚÌÏ×ÓËÉÊ í.ð. òÅÛÅÎÉÑ ÕÒÁ×ÎÅÎÉÊ ÒÅÎÏÒÍÇÒÕÐÐÙ ÄÌÑ ÓÉÓÔÅ-ÍÙ ÉÚÉÎÇÏ×ÓËÉÈ ÓÐÉÎÏ× × ÍÏÄÅÌÉ �6. { ëÉÅ×, 1984. { 38 Ó. {(ðÒÅÐÒÉÎÔ / áî õóóò. éôæ; éôæ-84-35ò).[13] Kozlovsky M.P., Pylyuk I.V. Free energy and other thermodynami-cal functions above the second-order phase transition point. { Kiev,1985. { 48 p. { (Preprint / Acad. Sci. Ukr. SSR. ITP; ITP- 85-23E).[14] ëÏÚÌÏ×ÓËÉÊí.ð., ðÙÌÀË é.÷. òÁÓÞÅÔ ÔÅÒÍÏÄÉÎÁÍÉÞÅÓËÉÈ ÆÕÎ-ËÃÉÊ ×ÂÌÉÚÉ ÔÏÞËÉ ÆÁÚÏ×ÏÇÏ ÐÅÒÅÈÏÄÁ × ÐÒÉÂÌÉÖÅÎÉÉ ÛÅÓÔÅÒ-ÎÏÊ ÂÁÚÉÓÎÏÊ ÍÅÒÙ. { ëÉÅ×, 1987. { 29 Ó. { (ðÒÅÐÒÉÎÔ / áîõóóò. éôæ; éôæ-87-9ò).[15] ðÉÌÀË I.÷. óÐÅÃ¦ÁÌØÎ¦ ÆÕÎËÃ¦§ ÄÌÑ ÄÏÓÌ¦ÄÖÅÎÎÑ ËÒÉÔÉÞÎÉÈ×ÌÁÓÔÉ×ÏÓÔÅÊ ÔÒÉ×ÉÍ¦ÒÎÏ§ ÍÏÄÅÌ¦ ¶ÚÉÎÇÁ × ÒÁÍËÁÈ ÛÅÓÔÉÒÎÏ§ ÇÕ-ÓÔÉÎÉ Í¦ÒÉ // õæö. { 1996. { 41, N 9. { ó. 885-894.[16] àÈÎÏ×ÓËÉÊ é.ò., ëÏÚÌÏ×ÓËÉÊ í.ð., ëÏÌÏÍÉÅÃ ÷.á. þÉÓÌÅÎ-ÎÏÅ ÉÎÔÅÇÒÉÒÏ×ÁÎÉÅ ÓÔÁÔÉÓÔÉÞÅÓËÏÊ ÓÕÍÍÙ ÔÒÅÈÍÅÒÎÏÊ ÍÏÄÅÌÉ
ICMP{97{06U 34éÚÉÎÇÁ ÍÅÔÏÄÏÍ ËÏÌÌÅËÔÉ×ÎÙÈ ÐÅÒÅÍÅÎÎÙÈ // õæö. { 1982. {27, N 6. { ó. 925-930.[17] àÈÎÏ×ÓËÉÊ é.ò., ëÏÚÌÏ×ÓËÉÊ í.ð., ëÏÌÏÍÉÅÃ ÷.á. éÓÓÌÅÄÏ×Á-ÎÉÅ ÔÒÅÈÍÅÒÎÏÊ ÍÏÄÅÌÉ éÚÉÎÇÁ Ó ÐÏÍÏÝØÀ ÍÁÓÛÔÁÂÎÙÈ ÐÒÅ-ÏÂÒÁÚÏ×ÁÎÉÊ // õæö. { 1982. { 27, N 6. { ó. 930-935.[18] àÈÎÏ×ÓËÉÊ é.ò., ëÏÚÌÏ×ÓËÉÊ í.ð., ëÏÌÏÍÉÅÃ ÷.á. áÎÁÌÉÔÉÞÅ-ÓËÏÅ ÒÅÛÅÎÉÅ ÕÒÁ×ÎÅÎÉÊ ÒÅÎÏÒÍÁÌÉÚÁÃÉÏÎÎÏÊ ÇÒÕÐÐÙ // õæö.{ 1982. { 27, N 9. { ó. 1399-1403.[19] ëÏÚÌÏ×ÓËÉÊ í.ð., ðÙÌÀË é.÷., ëÏÌÏÍÉÅÃ ÷.á. þÉÓÌÅÎÎÏÅ ÉÓ-ÓÌÅÄÏ×ÁÎÉÅ ÓÔÁÔÉÓÔÉÞÅÓËÏÊ ÓÕÍÍÙ ÔÒÅÈÍÅÒÎÏÊ ÍÏÄÅÌÉ éÚÉÎÇÁÎÁ ÏÓÎÏ×Å ÛÅÓÔÅÒÎÏÇÏ ÂÁÚÉÓÎÏÇÏ ÒÁÓÐÒÅÄÅÌÅÎÉÑ. { ëÉÅ×, 1984. {41 Ó. { (ðÒÅÐÒÉÎÔ / áî õóóò. éôæ; éôæ-84-177ò).[20] Bagnuls C., Bervillier C. Critical conuent corrections: Universalityand estimates of amplitude ratios from �eld theory at d = 3 //Phys. Rev. B. { 1981. { 24, N 3. { P. 1226-1235.[21] Nicoll J.F., Albright P.C. Background uctuations and Wegner cor-rections // Phys. Rev. B. { 1986. { 34, N 3. { P. 1991-1996.[22] Liu A.J., Fisher M.E. On the corrections to scaling in three-dimensional Ising models // J. Stat. Phys. { 1990. { 58, N 3/4.{ P. 431-442.
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