
300 ¢»·¨±«¨²¥«¼»¥ ¬¥²®¤» ¨ ¯°®£° ¬¬¨°®¢ ¨¥. 2009. �. 10��� 517.632.8� �������� ���������� �������� ������ ������������������� ��������� �� ��������� � ���������������������� ����������.�. �®ª³°¨1�±±«¥¤³¥²±¿ ¤¢³¬¥° ¿ ¥«¨¥© ¿ ®¡° ² ¿ § ¤ ·  ¤«¿ ¢®«®¢®£® ³° ¢¥¨¿. �® ±¥¬¥©±²¢³°¥¸¥¨© ³° ¢¥¨¿, § ¤ ®¬³   § ¬ª³²®¬ ª®²³°¥, ²°¥¡³¥²±¿ °¥ª®±²°³¨°®¢ ²¼ ª®½´´¨-¶¨¥² ¯°¨ ¢²®°®© ¯°®¨§¢®¤®© ¯® ¢°¥¬¥¨. � ±±¬ ²°¨¢ ¥¬ ¿ ®¡° ² ¿ § ¤ ·  ±¢®¤¨²±¿ ª ®¤-®§ ·® ° §°¥¸¨¬®¬³ «¨¥©®¬³ ¨²¥£° «¼®¬³ ³° ¢¥¨¾ ¯¥°¢®£® °®¤ . � ¡®²  ¢»¯®«¥ ¯°¨ ¯®¤¤¥°¦ª¥ ���� (ª®¤ ¯°®¥ª²  09{01{00273a).�«¾·¥¢»¥ ±«®¢ : ®¡° ² ¿ § ¤ · , ¥ª®°°¥ª² ¿ § ¤ · , ¢®«®¢®¥ ³° ¢¥¨¥, «¨¥©®¥ ¨²¥£° «¼-®¥ ³° ¢¥¨¥, ¥¤¨±²¢¥®±²¼.1. �¢¥¤¥¨¥. �¡º¥ª²®¬ ¨±±«¥¤®¢ ¨¿ ¢ ° ¡®²¥ ¿¢«¿¥²±¿ ¥«¨¥© ¿ ®¡° ² ¿ § ¤ ·  ®¯°¥¤¥«¥¨¿ª®½´´¨¶¨¥²  ¯°¨ ±² °¸¥© ¯°®¨§¢®¤®© ¢ ¤¢³¬¥°®¬ ¢®«®¢®¬ ³° ¢¥¨¨ ¯® ¤ »¬ ® °¥¸¥¨¿µ ½²®£®³° ¢¥¨¿, ®²¢¥· ¾¹¨µ  ¡®°³ ±®±°¥¤®²®·¥»µ ¨±²®·¨ª®¢. � ±¯°®±²° ¥¨¥ ª®«¥¡ ¨© ¢ ±°¥¤¥ ®¯¨-±»¢ ¥²±¿ ¢®«®¢»¬ ³° ¢¥¨¥¬1c2(x) utt(x; t) = �u(x; t); x = (x1; x2) 2 R2; t > 0; (1)±  · «¼»¬¨ ³±«®¢¨¿¬¨ u(x; 0) = 0; ut(x; 0) = '(x); x 2 R2: (2)� ¤ ·  (1), (2) ¢®§¨ª ¥² ¯°¨ ¬ ²¥¬ ²¨·¥±ª®¬ ¬®¤¥«¨°®¢ ¨¨  ª³±²¨·¥±ª¨µ ¨ ½«¥ª²°®¬ £¨²»µª®«¥¡ ¨© ¢ ²°¥µ¬¥°®© ±°¥¤¥ R3 = �(x; x3)	, ±¢®©±²¢  ª®²®°®© ¥ ¬¥¿¾²±¿ ¯®  ¯° ¢«¥¨¾ x3 ¢ ³±«®-¢¨¿µ, ª®£¤  ¨±²®·¨ª ¢®« ±®±°¥¤®²®·¥ ¢ ¶¨«¨¤°¥ supp' � R ¨ ¨¬¥¥² ¨²¥±¨¢®±²¼, ¥ § ¢¨±¿¹³¾®² ª®®°¤¨ ²» x3. � ±«³· ¥  ª³±²¨·¥±ª¨µ ª®«¥¡ ¨© u(x; t) ¥±²¼  ª³±²¨·¥±ª®¥ ¤ ¢«¥¨¥ ¢ ²®·ª¥ x 2 R2 ¢¬®¬¥² ¢°¥¬¥¨ t, ¢¥«¨·¨  c(x) > 0 ®¯°¥¤¥«¿¥² ±ª®°®±²¼ §¢³ª  ¢ ½²®© ²®·ª¥.�±±«¥¤³¥¬ ¿ ®¡° ² ¿ § ¤ ·  § ª«¾· ¥²±¿ ¢ ®¯°¥¤¥«¥¨¨ ª®½´´¨¶¨¥²  c(x) ¯® °¥§³«¼² ² ¬  ¡«¾-¤¥¨¿ ¯®«¥© u(x; t), ®²¢¥· ¾¹¨µ ¥ª®²®°®¬³ ±¥¬¥©±²¢³ ´³ª¶¨© '. �°¥¤¯®« £ ¥²±¿, ·²® ±°¥¤  ®¤®°®¤ ¢¥ ¥ª®²®°®©  ¯°¨®°¨ § ¤ ®© ¯®¤®¡« ±²¨ R � R2, ² ª ·²® c(x) = c0 ¯°¨ x 2 R2 n R, £¤¥ ª®±² ² c0 > 0 ¨§¢¥±² ,   ´³ª¶¨¿ c = c(x) ¯°¨ x 2 R ¯®¤«¥¦¨² ®¯°¥¤¥«¥¨¾. � ¡«¾¤¥¨¥ ° ±±¥¿®£® ¥®¤-®°®¤®±²¼¾ ¯®«¿ ¯°®¢®¤¨²±¿ ¢ ²®·ª µ £« ¤ª®£® ª®²³°  Y , ¥ ¯¥°¥±¥ª ¾¹¥£®±¿ ± R. �¥®¤®°®¤®±²¼®¡«³· ¥²±¿ ¢®«®¢»¬¨ ¯®«¿¬¨, ¨±²®·¨ª¨ ª®²®°»µ ®¯¨±»¢ ¾²±¿ ´³ª¶¨¿¬¨ '(x) = '(x; q), q 2 X. �¤¥±¼q | ¯ ° ¬¥²°, ®¯°¥¤¥«¿¾¹¨© ¢¨¤ ¨ ¯®«®¦¥¨¥ ¨±²®·¨ª  ª®«¥¡ ¨©, ¬®¦¥±²¢® X ®¯¨±»¢ ¥² ±¥¬¥©±²¢®¨±²®·¨ª®¢ ° ±±¥¨¢ ¥¬»µ ¢®«. �°¥¤¯®« £ ¥²±¿, ·²® ®±¨²¥«¨ supp'(�; q) ±®±°¥¤®²®·¥» ¢ ¯°¥¤¥« µ ª®¬-¯ ª²®© ®¡« ±²¨ ¨§«³·¥¨¿, ¥ ¯¥°¥±¥ª ¾¹¥©±¿ ± §®¤¨°³¥¬®© ®¡« ±²¼¾ R. � · «¼ ¿ § ¤ ·  (1), (2)¤®¯³±ª ¥² ½ª¢¨¢ «¥²³¾ ´®°¬³«¨°®¢ª³ ¢ ¢¨¤¥ [1, ±. 223]1c2(x) utt(x; t)��u(x; t) = 1c2(x) '(x; q)�(t); u(x; t)��t<0� 0: (3)� ª ·¥±²¢¥ '(x; q) ¢ (2) ¨ (3) ¬®£³² ¢»±²³¯ ²¼ ¨ ®¡®¡¹¥»¥ ´³ª¶¨¨,  ¯°¨¬¥°, · ±²® ° ±±¬ -²°¨¢ ¾²±¿ '(x; q) = �(x � q). � ½²®¬ ±«³· ¥ X ¥±²¼ ¬®¦¥±²¢® ²®·¥ª q 2 R2, ±«³¦ ¹¨µ ¨±²®·¨ª ¬¨¬£®¢¥®£® ¢®§¡³¦¤¥¨¿ ±°¥¤» ¯°¨ t = 0.� ¤ ·  ®¯°¥¤¥«¥¨¿ ª®½´´¨¶¨¥²  c(x) ¯® ° §«¨·»¬ ¤ »¬ ® °¥¸¥¨¨ ³° ¢¥¨© ¢¨¤  (3) ± x 2 Rn¯®¤°®¡® ¨§³· « ±¼ ª ª ¢ ±«³· ¥ n = 2, ² ª ¨ ¯°¨ n > 3 [2{7]. � ¢»·¨±«¨²¥«¼®© ²®·ª¨ §°¥¨¿ | ½²®±¨«¼® ¥«¨¥© ¿ ¥ª®°°¥ª² ¿ § ¤ · . �®±² ²®·® ¯®«® ®  ¨±±«¥¤®¢   ¤«¿ ³° ¢¥¨© ¢¨¤  (3), ¢1� °¨©±ª¨© £®±³¤ °±²¢¥»© ³¨¢¥°±¨²¥², ´¨§¨ª®-¬ ²¥¬ ²¨·¥±ª¨© ´ ª³«¼²¥², ¯°®±¯. �¥¨ , ¤. 1,424001, £. �®¸ª °-�« ; ¯°®´¥±±®°, e-mail: kokurin@marsu.ruc � ³·®-¨±±«¥¤®¢ ²¥«¼±ª¨© ¢»·¨±«¨²¥«¼»© ¶¥²° ��� ¨¬. �.�. �®¬®®±®¢ 



¢»·¨±«¨²¥«¼»¥ ¬¥²®¤» ¨ ¯°®£° ¬¬¨°®¢ ¨¥. 2009. �. 10 301ª®²®°»µ ¯° ¢ ¿ · ±²¼ ¨¬¥¥² ¢¨¤ f(x; t) =  (x; q)e�i!t ¨ ®¯¨±»¢ ¥² £ °¬®¨·¥±ª¨© ¯® ¢°¥¬¥¨ ¢®§¡³¦¤ -¾¹¨© ¨±²®·¨ª. �±«¨ ±·¨² ²¼, ·²®  ¡«¾¤ ¾²±¿ ³±² ®¢¨¢¸¨¥±¿ £ °¬®¨·¥±ª¨¥ ª®«¥¡ ¨¿, ².¥. °¥¸¥-¨¿ ³° ¢¥¨¿ (3), £ °¬®¨·¥±ª¨ ± · ±²®²®© ! § ¢¨±¿¹¨¥ ®² ¢°¥¬¥¨, ²® § ¤ ·  ®¯°¥¤¥«¥¨¿ ´³ª¶¨¨c ±¢®¤¨²±¿ ª ¥«¨¥©®© ª®½´´¨¶¨¥²®© ®¡° ²®© § ¤ ·¥ ¤«¿ ½««¨¯²¨·¥±ª®£® ³° ¢¥¨¿. �±«¨ n = 3, (x; q) = �(x�q) ¨ ¤«¿ ¨§¬¥°¥¨¿ ¤®±²³¯»  ¬¯«¨²³¤» £ °¬®¨·¥±ª¨µ ª®«¥¡ ¨© ±°¥¤»   ° §»µ · ±²®-² µ !1; !2; : : : , limn!1!n = 0, ²® § ¤ ·  ®¯°¥¤¥«¥¨¿ ´³ª¶¨¨ c ±¢®¤¨²±¿ ª «¨¥©®¬³ ¨²¥£° «¼®¬³ ³° ¢-¥¨¾ �°¥¤£®«¼¬  ¯¥°¢®£® °®¤  [2, ±. 224]. � ±«³· ¥ n = 3 ¯°¨ ®¡«³· ¾¹¥¬ ¯®«¥ ¢¨¤  f(x; t) =  (x; q)g(t), (�; q) 2 C(R3), g 2 C[0;1), limt!+1 g(t) = 0, ®¡° ² ¿ § ¤ ·  ¤«¿ ³° ¢¥¨¿ (3) ¨±±«¥¤®¢ « ±¼ ¢ [8, 9]. �[6, 8, 9] ¯®ª § ®, ·²® ¤  ¿ ¥«¨¥© ¿ ®¡° ² ¿ § ¤ ·  ¢® ¬®£¨µ ±«³· ¿µ ¤®¯³±ª ¥² ½ª¢¨¢ «¥²³¾°¥¤³ª¶¨¾ ª ®¤®§ ·® ° §°¥¸¨¬®¬³ «¨¥©®¬³ ¨²¥£° «¼®¬³ ³° ¢¥¨¾ ¯¥°¢®£® °®¤ . �¥¬ ± ¬»¬ª ¥© ®ª §»¢ ¥²±¿ ¯°¨¬¥¨¬»¬ ¸¨°®ª¨© ±¯¥ª²° ¨§¢¥±²»µ ¬¥²®¤®¢ °¥¸¥¨¿ «¨¥©»µ ¥ª®°°¥ª²»µ§ ¤ ·. � ¦»¬ ¤®±²®¨±²¢®¬ ½²®£® ¯®¤µ®¤  ¯® ±° ¢¥¨¾ ±  «¼²¥° ²¨¢»¬¨ ±µ¥¬ ¬¨, ²° ª²³¾¹¨¬¨§ ¤ ·³ ®¯°¥¤¥«¥¨¿ ª®½´´¨¶¨¥²  c ¥¯®±°¥¤±²¢¥® ª ª ¥°¥£³«¿°®¥ ¥«¨¥©®¥ ®¯¥° ²®°®¥ ³° ¢¥-¨¥, ¿¢«¿¥²±¿ ¥«®ª «¼ ¿ ±µ®¤¨¬®±²¼ ¯®«³· ¥¬»µ ¨²¥° ¶¨®»µ ±µ¥¬  µ®¦¤¥¨¿ c.� ¯®¤²¢¥°¦¤¥¨¥ ±ª § ®£® ±®¸«¥¬±¿   ¨§¢¥±²®¥ ±¢®©±²¢® £«®¡ «¼®© ±µ®¤¨¬®±²¨ ¨²¥° ¶¨®»µ¬¥²®¤®¢ °¥¸¥¨¿ «¨¥©»µ ¥ª®°°¥ª²»µ ®¯¥° ²®°»µ ³° ¢¥¨© [10, 11]. �²® ±¢®©±²¢® ®²±³²±²¢³¥² ³¨²¥° ¶¨®»µ ¬¥²®¤®¢ °¥¸¥¨¿ ¥«¨¥©»µ ³° ¢¥¨© ®¡¹¥£® ¢¨¤ , ª ª °¥£³«¿°»µ, ² ª ¨ ¥°¥£³«¿°-»µ [11, 12]. �±¯®«¼§³¥¬ ¿ ¢ [6, 8, 9] ±µ¥¬  ¯°¥¤¯®« £ ¥² ¯°¨¬¥¥¨¥ ª ³° ¢¥¨¾ (3) ¯°¥®¡° §®¢ ¨¿� ¯« ± , ¯°¨¢®¤¿¹¥£® ®¯¥° ²®° ¢ «¥¢®© · ±²¨ ª ¢¨¤³ c�2(x)p2 ��, £¤¥ p 2 C | ¯ ° ¬¥²° ¯°¥®¡° §®¢ -¨¿. �°¨¿² ¿ ¢ ½²¨µ ° ¡®² µ ¬¥²®¤¨ª  ±³¹¥±²¢¥® ¨±¯®«¼§³¥² ²®² ´ ª², ·²® ¯°¨ n = 3 ´³ª¶¨¿ �°¨ ±®®²¢¥²±²¢³¾¹¥© § ¤ ·¨ ± ¯®±²®¿»¬ ª®½´´¨¶¨¥²®¬ c�20 p2 ¯¥°¥µ®¤¨² ¯°¨ p ! 0 ¢ ´³ª¶¨¾ �°¨ ®¯¥° ²®°  � ¯« ±  (��). �±«¨ n = 2, ²® ½²  ¬¥²®¤¨ª  ²°¥¡³¥² ¬®¤¨´¨ª ¶¨¨, ¯®±ª®«¼ª³ ´³ª¶¨¿ �°¨ ,®²¢¥· ¾¹ ¿ ®¯¥° ²®°³ c�20 p2 ��, x 2 R2, ¨¬¥¥² ¯°¨ p = 0 «®£ °¨´¬¨·¥±ª³¾ ®±®¡¥®±²¼.�¥«¼¾  ±²®¿¹¥© ±² ²¼¨ ¿¢«¿¥²±¿ ®¡®±®¢ ¨¥ °¥¤³ª¶¨¨ ¥«¨¥©®© ®¡° ²®© § ¤ ·¨ ®¯°¥¤¥«¥¨¿ª®½´´¨¶¨¥²  c ¢ ¤¢³¬¥°®¬ ¢®«®¢®¬ ³° ¢¥¨¨ (1) ª ®¤®§ ·® ° §°¥¸¨¬®¬³ «¨¥©®¬³ ¨²¥£° «¼-®¬³ ³° ¢¥¨¾.2. �®±² ®¢ª  § ¤ ·¨. �®¯°®± ® ° §°¥¸¨¬®±²¨ § ¤ ·¨ �®¸¨ (1), (2) ¤®±² ²®·® µ®°®¸® ¨§³·¥,®±®¡¥® ¢ ±«³· ¥ £« ¤ª®© ´³ª¶¨¨ ' ¨ ª®½´´¨¶¨¥²  c. �«¥¤³¿ [13, ±. 183], ®²¬¥²¨¬ «¨¸¼, ·²® ¥±«¨´³ª¶¨¿ c ¨¬¥¥² ¢ R2 ¥¯°¥°»¢»¥ ¯°®¨§¢®¤»¥ ¤® (k � 1)-£® ¯®°¿¤ª  ¨ ' 2 W (k)2 (R2) (k > 3), ²®§ ¤ ·  (1), (2) ¨¬¥¥² ®¡®¡¹¥®¥ °¥¸¥¨¥ u 2 W (k)2 �R2 � [0; T ]� ¯°¨ «¾¡®¬ T > 0. � ±«³· ¥ k > 4 ½²®°¥¸¥¨¥ ¿¢«¿¥²±¿ ª« ±±¨·¥±ª¨¬. �±«¨ ´³ª¶¨¨ ' ¨ c ¡¥±ª®¥·® ¤¨´´¥°¥¶¨°³¥¬», ²® ½²¨¬ ¦¥ ±¢®©±²¢®¬®¡« ¤ ¥² ¨ °¥¸¥¨¥ u(x; t).�«¿ ¤ «¼¥©¸¥£® ±³¹¥±²¢¥®  «¨·¨¥ ³ ´³ª¶¨¨ u = u(x; t) ¨ ¥¥ ¯°®¨§¢®¤»µ utt, ux1x1 , ux2x2 ¢³° ¢¥¨¿µ (1) ¨ (3) ¯°¥®¡° §®¢ ¨¿ � ¯« ±  ¯® ¯¥°¥¬¥®© t, ®¯°¥¤¥«¥®£® ¢ ®²ª°»²®© ¯° ¢®© ¯®-«³¯«®±ª®±²¨ C+ = �p 2 C : Rep > 0g. �«¿ «®ª «¼® ¨²¥£°¨°³¥¬®© ´³ª¶¨¨ v = v(t), v(t)��t<0� 0, ² ª®©,·²® ��v(t)�� 6 Ae�t ¯°¨ t! +1, ¯°¥®¡° §®¢ ¨¥ � ¯« ±  ®¯°¥¤¥«¿¥²±¿ ´®°¬³«®©ev(p) = 1Z0 e�ptv(t) dt; Re p > �: (4)�ª § ®¥ ¯°¥®¡° §®¢ ¨¥ ®¯°¥¤¥«¿¥²±¿ ² ª¦¥ ¨ ¤«¿ ®¡®¡¹¥»µ ´³ª¶¨© ¬¥¤«¥®£® °®±² , ².¥.¤«¿ u 2 S0 [1, ±. 177]. �²¥°¥±³¾¹ ¿  ± ¢®§¬®¦®±²¼ ¢»·¨±«¥¨¿ ¯°¥®¡° §®¢ ¨¿ � ¯« ±  ¤«¿ ´³ª¶¨¨u(x; t) ¨ ¥¥ ¯°®¨§¢®¤»µ ¨¬¥¥²±¿ ¯® ª° ©¥© ¬¥°¥ ¢ ±«³· ¥ ¡¥±ª®¥·® ¤¨´´¥°¥¶¨°³¥¬»µ ´³ª¶¨© c ¨ '.�±¾¤³ ¨¦¥ ±·¨² ¥¬, ·²® supp (c � c0) � Sa � �x 2 R2 : jxj 6 a	, a > 0: �¡»·»© ±¯®±®¡ ®¡®±®¢ ¨¿¯°¥®¡° §®¢ ¨¿ � ¯« ±  °¥¸¥¨¿ (1), (2) ¨ ¥£® ¯°®¨§¢®¤»µ ± ¯°®¨§¢®«¼»¬ p 2 C+ ±®±²®¨² ¢  «®¦¥¨¨  ¯ ° ¬¥²°» § ¤ ·¨ ±«¥¤³¾¹¥£® \³±«®¢¨¿ ¥«®¢³¸¥·®±²¨".�±«®¢¨¥ A [14, ±. 234]. � §°»¢» ´³ª¶¨¨ �°¨  E(x; t;x0) ³° ¢¥¨¿ (1) ³¤ «¿¾²±¿ ¢ ¡¥±ª®¥·®±²¼¯°¨ t! +1, ².¥. ¤«¿ «¾¡®£® d > 0 ±³¹¥±²¢³¥² ² ª®© ¬®¬¥² � = � (d), ·²® E(x; t;x0) ¿¢«¿¥²±¿ ¡¥±ª®¥·®¤¨´´¥°¥¶¨°³¥¬®© ´³ª¶¨¥© ¯°¨ jx0j 6 a, jxj 6 d, t > � (d).�³ª¶¨¿ �°¨  E(x; t;x0) ®¯°¥¤¥«¿¥²±¿ ª ª °¥¸¥¨¥ § ¤ ·¨ (1), (2) c '(x) = �(x � x0).� [14, ±. 269] ¯°¨¢¥¤¥  ½ª¢¨¢ «¥² ¿ ´®°¬³«¨°®¢ª  ³±«®¢¨¿ � ¢ ²¥°¬¨ µ £ ¬¨«¼²®®¢®© ±¨±²¥¬», ±±®¶¨¨°®¢ ®© ± ³° ¢¥¨¥¬ (1). �±«®¢¨¥ � ¨ ¥£® ¢ °¨ ²» ¸¨°®ª® ¨±¯®«¼§³¾²±¿ ¯°¨ ¨±±«¥¤®¢ ¨¨ ±¨¬¯²®²¨·¥±ª®£® ¯®¢¥¤¥¨¿ °¥¸¥¨©  · «¼»µ ¨  · «¼®-ª° ¥¢»µ § ¤ · ¤«¿ £¨¯¥°¡®«¨·¥±ª¨µ ³° ¢-¥¨© [14]. �¨  µ®¤¿² ¯°¨¬¥¥¨¥ ¨ ¯°¨ ®¡®±®¢ ¨¨ ·¨±«¥»µ ¬¥²®¤®¢ °¥¸¥¨¿ ª®½´´¨¶¨¥²»µ®¡° ²»µ § ¤ · ¤«¿ ±®®²¢¥²±²¢³¾¹¨µ ³° ¢¥¨© [3, 15].



302 ¢»·¨±«¨²¥«¼»¥ ¬¥²®¤» ¨ ¯°®£° ¬¬¨°®¢ ¨¥. 2009. �. 10�°¥¤«®¦¥¨¥ 1 [14, ±. 273]. �³±²¼ ´³ª¶¨¨ c, ' ¿¢«¿¾²±¿ ¡¥±ª®¥·® ¤¨´´¥°¥¶¨°³¥¬»¬¨   R2,¢»¯®«¿¥²±¿ ³±«®¢¨¥ A ¨ supp' � Sa. �®£¤  ±³¹¥±²¢³¾² ² ª¨¥ ¯®±²®¿»¥ T1, T2, ·²® ¤«¿ °¥¸¥¨¿u(x; t) § ¤ ·¨ (1), (2) ¯°¨ jxj 6 b, «¾¡»µ ¶¥«»µ �1, �2, j > 0 ¨ «¾¡»µ t > T1 + jT2 ±¯° ¢¥¤«¨¢  ®¶¥ª ���� @j+�1+�2@tj @x�11 @x�22 u(x; t)���� 6 C(�1; �2; j) t�j�1 k'kL2(R2): (5)�§ (4) ¨ (5) ± ³·¥²®¬ £« ¤ª®±²¨ u(x; t) ¯°¨ t > 0 ±«¥¤³¥², ·²® ¯°¨ ¢»¯®«¥¨¨ ³±«®¢¨© ¯°¥¤«®¦¥¨¿1 ¯°®¨§¢®¤»¥ ¢±¥µ ¯®°¿¤ª®¢ ´³ª¶¨¨ u(x; t) ®¡« ¤ ¾² ¯°¥®¡° §®¢ ¨¥¬ � ¯« ±  ¤«¿ ¢±¥µ p 2 C+ .�«¿  ¸¨µ ¶¥«¥© ³±«®¢¨¿ ¯°¥¤«®¦¥¨¿ 1 ¿¢«¿¾²±¿ ¨§¡»²®·»¬¨. �³ª¶¨¾ c ¢±¾¤³ ¨¦¥ ¡³¤¥¬±·¨² ²¼ ¤¢ ¦¤» ¥¯°¥°»¢® ¤¨´´¥°¥¶¨°³¥¬®©   R2, ´³ª¶¨¾ ' ¢»¡¨° ¥¬ ¢ ¢¨¤¥ '(x; q) = �(x � q).�¢¥¤¥¬ ±«¥¤³¾¹¥¥ ¯°¥¤¯®«®¦¥¨¥, § ¬¥¿¾¹¥¥ ³±«®¢¨¿ ¯°¥¤«®¦¥¨¿ 1.�±«®¢¨¥ �. �¥¸¥¨¥ u(x; t) § ¤ ·¨ (1), (2) (¨«¨, ½ª¢¨¢ «¥²®, § ¤ ·¨ (3)) ² ª®¢®, ·²® ¯°¨ ¥ª®²®°®¬� > 0 ´³ª¶¨¿ �1 + jxj2+ t2���u(x; t) ¨²¥£°¨°³¥¬    R3 = �(x; t)	.�°¨ ¢»¯®«¥¨¨ ³±«®¢¨¿ � «®ª «¼® ¨²¥£°¨°³¥¬ ¿ ´³ª¶¨¿ u(x; t)e��t ¯°¨ «¾¡®¬ � > 0 ¯®°®¦¤ ¥²®¡®¡¹¥³¾ ´³ª¶¨¾ ¬¥¤«¥®£® °®±² , ².¥. ½«¥¬¥² ¯°®±²° ±²¢  S0(R3) [1, ±. 151]. �²¬¥²¨¬, ·²® ¢³±«®¢¨¿µ ª®¥·®© £« ¤ª®±²¨ ª®½´´¨¶¨¥²  c ¯°®¨§¢¥¤¥¨¥ c�2(x)utt(x; t) ¢ (3) ¯®¨¬ ¥²±¿ ¢ ±¬»±«¥ ®¯°¥-¤¥«¥¨¿, ¤ ®£® ¢ [16, ±. 85]. �±«¨ ¢»¯®«¿¥²±¿ ³±«®¢¨¥ �, ²® ´³ª¶¨¿ u ¨ ¥¥ ¯°®¨§¢®¤»¥ ¯® ¯¥°¥¬¥»¬x1, x2, t ®¡« ¤ ¾² ¯°¥®¡° §®¢ ¨¥¬ � ¯« ± , ®¯°¥¤¥«¥»¬ ¤«¿ ¢±¥µ p 2 C+ , ¯°¨ ½²®¬ ¯°¥®¡° §®¢ ¨¥� ¯« ±  ®² ¯°®¨§¢®¤»µ ¯®¨¬ ¥²±¿, ¢®®¡¹¥ £®¢®°¿, ¢ ±¬»±«¥ ®¡®¡¹¥»µ ´³ª¶¨© [1, ±. 176].�«¥¤³¾¹¨¥ ±®®¡° ¦¥¨¿ £®¢®°¿² ® ²®¬, ·²®  «®¦¥®¥ ³±«®¢¨¥, ¯®-¢¨¤¨¬®¬³, ¥ ¿¢«¿¥²±¿ ¨§«¨¸¥®¡°¥¬¥¨²¥«¼»¬. �®-¯¥°¢»µ, ¢ ±«³· ¥ ¯®«®±²¼¾ ®¤®°®¤®£® ¯°®±²° ±²¢ , ª®£¤  c(x) � c0, ¨¬¥¥¬u(x; t) = E(x; t; q) = ��t� jx� qj=c0)2�c20qt2 � �jx� qj=c0�2 ; (6)£¤¥ � | ´³ª¶¨¿ �¥¢¨± ©¤ , �(� ) = 0, � 6 0, ¨ �(� ) = 1, � > 0. �»¯®«¥¨¥ ³±«®¢¨¿ � ¢ ¤ ®¬ ±«³· ¥¯°®¢¥°¿¥²±¿ ¥¯®±°¥¤±²¢¥®. �³ª¶¨¿ (6) ¢¡«¨§¨ µ ° ª²¥°¨±²¨·¥±ª®£® ª®³±  c0t = jx � qj ¨¬¥¥² ¨-²¥£°¨°³¥¬³¾ ®±®¡¥®±²¼ ¯® t,   ¯°¨ t ! +1 ³¡»¢ ¥² ª ª O�t�1�. �®±«¥¤¿¿  ±¨¬¯²®²¨ª  ±®¢¯ ¤ ¥²± ¯®°¿¤ª®¬ ¯° ¢®© · ±²¨ ®¶¥ª¨ (5) ¯°¨ j = 0, ¨§¢¥±²®© ¤«¿ § ¤ · ± £« ¤ª¨¬¨ ¤ »¬¨ c, '. �®¦®®¦¨¤ ²¼, ·²® ² ª®© ¦¥ ¯®°¿¤®ª ��u(x; t)�� ¯® t! +1 ¢® ¬®£¨µ ±«³· ¿µ ±®µ° ¨²±¿ ¨ ¢ § ¤ · µ ± ª®½´´¨-¶¨¥²®¬ c(x) ª®¥·®© £« ¤ª®±²¨ ¯°¨ '(x) = �(x� q). �²® ¦¥ ª ± ¥²±¿  ±¨¬¯²®²¨ª¨ °¥¸¥¨¿ § ¤ ·¨ (3)¢¡«¨§¨ µ ° ª²¥°¨±²¨·¥±ª®£® ª®³± , ²® ®  ®±² ¥²±¿ ¨²¥£°¨°³¥¬®© ¯® t ¨ ¢ ±«³· ¥ ¥®¤®°®¤®£® ¯°®-±²° ±²¢ . �«¿ x 6= q ¯®«®¦¨¬ � (x) = sup�t > 0 : u(x; s) = 0; 0 6 s 6 t	. �¥«¨·¨  � (x) ¥±²¼ ¢°¥¬¿ ¯°¨µ®¤ ±¨£ «  ¢ ²®·ª³ x ¯°¨ ¢®§¡³¦¤¥¨¨ ±°¥¤» ¬£®¢¥»¬ ¨±²®·¨ª®¬, ° ±¯®«®¦¥»¬ ¢ ²®·ª¥ q. � ±«³· ¥c(x) � c0 ¨¬¥¥¬ � (x) = jx� qjc0 . �®£« ±® [3, c. 30, 31], ¤«¿ °¥¸¥¨¿ § ¤ ·¨ (3) ± '(x) = �(x�q) ¨ ´³ª¶¨¥©c(x) ª®¥·®© £« ¤ª®±²¨ ¢¬¥±²® ¿¢®© ´®°¬³«» (6) ¨¬¥¥¬ ®¶¥ª³ u(x; t) = ��t� � (x)�O 1pt2 � �2(x) !,0 6 t 6 � (x) + �: �°¨¢¥¤¥»¥ ®¶¥ª¨ ¯®ª §»¢ ¾², ·²® ¯°¨ ´¨ª±¨°®¢ ®© ²®·ª¥ x 6= q ´³ª¶¨¿ u(x; t)®¡« ¤ ¥² ¯°¥®¡° §®¢ ¨¥¬ � ¯« ±  ¤«¿ «¾¡®£® p 2 C+ . �±«¨ ¦¥ ª®½´´¨¶¨¥²» ½²¨µ ®¶¥®ª ¤®±² ²®·®°¥£³«¿°® § ¢¨±¿² ®² x, ²® ¬®¦® ®¦¨¤ ²¼ ¢»¯®«¥¨¿ ³±«®¢¨¿ �.� ¥¥ ¢ [17] ¡»« ¨§³·¥ ¢®¯°®± ® ¥¤¨±²¢¥®±²¨ °¥¸¥¨¿ ±«¥¤³¾¹¥© ®¡° ²®© § ¤ ·¨.�®±² ®¢ª  § ¤ ·¨. �³±²¼ R � R2 | ®£° ¨·¥ ¿ ®¡« ±²¼ ± ª³±®·®-£« ¤ª®© £° ¨¶¥©, X, Y |§ ¬ª³²»¥ ª³±®·®-£« ¤ª¨¥ ª°¨¢»¥, ¥ ®µ¢ ²»¢ ¾¹¨¥ ®¡« ±²¼ R ¨ ² ª¨¥, ·²® X \R = ;, Y \R = ;.�³¤¥¬ ° ±±¬ ²°¨¢ ²¼ ±¥¬¥©±²¢® °¥¸¥¨© u(x; t) = u(x; t; q) § ¤ ·¨ (1), (2), ®²¢¥· ¾¹¨µ ´³ª¶¨¿¬'(x; q) = �(x� q), q 2 X. �® ¨§¢¥±²»¬ § ·¥¨¿¬ u(x; t; q), x 2 Y , t > 0, q 2 X, ²°¥¡³¥²±¿  ©²¨ª®½´´¨¶¨¥² c(x) ¯°¨ x 2 R. �°¨¢ ¿ Y ¨£° ¥² °®«¼ ¬®¦¥±²¢ ,   ª®²®°®¬ ° ±¯®«®¦¥» ¤¥²¥ª²®°»,´¨ª±¨°³¾¹¨¥ ¢®«®¢®¥ ¯®«¥, ¨¨¶¨¨°®¢ ®¥ ¨±²®·¨ª®¬ '(�; q), ¯°¨ ½²®¬  ¡«¾¤¥¨¿ ¯°®¢®¤¿²±¿ ¤«¿¢±¥µ § ·¥¨© q 2 X.� [17] ³±² ®¢«¥®, ·²® ¯®±² ¢«¥ ¿ § ¤ ·  ¨¬¥¥² ¥¤¨±²¢¥®¥ °¥¸¥¨¥, ².¥. ·²® ª®½´´¨¶¨¥² c(x),x 2 R, ®¤®§ ·® ¢®±±²  ¢«¨¢ ¥²±¿ ¯® ¤ »¬  ¡«¾¤¥¨¿ u(x; t; q) = E(x; t; q), (x; q) 2 Y �X. �«¿ ²°¥µ-¬¥°»µ ¢®«®¢»µ ³° ¢¥¨© ± ° ±¯°¥¤¥«¥»¬¨ ¨±²®·¨ª ¬¨ ¢®«   «®£¨·»¥ ³²¢¥°¦¤¥¨¿ ¨¬¥¾²±¿¢ [8, 9]. �¨¦¥ ¯®ª ¦¥¬, ·²® ±´®°¬³«¨°®¢  ¿ ®¡° ² ¿ § ¤ ·  ±¢®¤¨²±¿ ª «¨¥©®¬³ ¨²¥£° «¼®¬³³° ¢¥¨¾ ¯¥°¢®£® °®¤ , ¨¬¥¾¹¥¬³ ¥¤¨±²¢¥®¥ °¥¸¥¨¥.3. �¥¤³ª¶¨¿ ª «¨¥©®¬³ ¨²¥£° «¼®¬³ ³° ¢¥¨¾. �¢¥¤¥¬ ®¡®§ ·¥¨¥ �(x) = 1c2(x) � 1c20 ,



¢»·¨±«¨²¥«¼»¥ ¬¥²®¤» ¨ ¯°®£° ¬¬¨°®¢ ¨¥. 2009. �. 10 303x 2 R. �·¥¢¨¤®, ·²® ° ±±¬ ²°¨¢ ¥¬ ¿ ®¡° ² ¿ § ¤ ·  ±¢®¤¨²±¿ ª ®¯°¥¤¥«¥¨¾ ´³ª¶¨¨ �(x), x 2 R.�§ (3) ¯®«³· ¥¬ �u(x; t; q)� 1c20 utt(x; t; q) = � 1c20 �(x � q)�(t) + �(x)utt(x; t; q):�»·¨±«¿¿ ¯°¥®¡° §®¢ ¨¥ � ¯« ±  ¯® t ®² ®¡¥¨µ · ±²¥© ¯®±«¥¤¥£® ° ¢¥±²¢  ± ¨±¯®«¼§®¢ ¨¥¬ ±®-®²®¸¥¨¿ u 2 S0(R3) ¨ ²®¦¤¥±²¢ ¨§ [1, ±. 163, ´®°¬³«  (22); ±. 178, ´®°¬³«  (10); ±. 179, ´®°¬³«  (12)], µ®¤¨¬ �eu(x; p; q)� p2c20 eu(x; p; q) = � 1c20 �(x� q) + p2 eu(x; p; q)�(x); p 2 C+ : (7)�³ª¶¨¿ �°¨  ¤«¿ ®¯¥° ²®° , ±²®¿¹¥£® ¢ «¥¢®© · ±²¨ ³° ¢¥¨¿ (7), ¨¬¥¥² ¢¨¤G(x; x0; p) = � 12� K0�pjx� x0jc0 �; jarg pj < �; (8)£¤¥ K0(z) = �I0(z)�ln z2 + � + 1Pk=1 1(k!)2� kPm=1 1m��z2�2k (arg zj < �) | ´³ª¶¨¿ � ª¤® «¼¤  [18,±. 124], I0(z) = 1Pk=0 1(k!)2�z2�2k (z 2 C ) | ´³ª¶¨¿ �¥±±¥«¿ ¨  = 0:5772 : : : | ¯®±²®¿ ¿ �©«¥° .�¥¯®±°¥¤±²¢¥® ¯°®¢¥°¿¥²±¿, ·²® ¯°¥¤±² ¢«¥¨¥ K0(z) = ��ln z2 + z24 ln z2 +  + ( � 1)z24 � + O�jzj3�,jarg zj < �; ¨¬¥¥² ¬¥±²® ¯°¨ z ! 0. �¥°¥§ ln z ¢±¾¤³ ®¡®§ · ¥²±¿ £« ¢ ¿ ¢¥²¢¼ «®£ °¨´¬ , ®¯°¥¤¥«¥ ¿¯°¨ jarg zj < �. � ª¨¬ ®¡° §®¬, ¤«¿ ´³ª¶¨¨ �°¨  G(x; x0; p) ¨¬¥¥¬G(x; x0; p) = 12��ln p+  + ln jx� x0j2c0 + jx� x0j24c20 p2 lnp++ jx� x0j24c20 p2 ln jx� x0j2c0 + ( � 1)jx� x0j24c20 p2�+ O�jpj3�; p! 0: (9)�±¯®«¼§³¿ ´³ª¶¨¾ �°¨  (8), ¨§ (7) ¯®«³·¨¬eu(x; p; q) = � 1c20 G(x; q; p)+ p2 ZR G(x; x0; p) eu(x0; p; q)�(x0) dx0; x 2 R2; q 2 X: (10)�³±²¼ � > 0 ¢»¡° ® ² ª, ·²® X;Y;R � S�, ²®£¤  ±®£« ±® (10)eu(x; p; q) = � 1c20 G(x; q; p)+ p2 ZS� G(x; x0; p) eu(x0; p; q)�(x0) dx0; x 2 S�; q 2 X: (11)�«¿ p ¨§ ¯®«®¦¨²¥«¼®© ¯®«³®ª°¥±²®±²¨ S+" = �z 2 C : jzj 6 ";Re z > 0	, " < 1; ° ±±¬®²°¨¬ ´³ª¶¨¾v(x; p; q) = (ln p)�1 eu(x; p; q), x 2 S�. �§ (11) ±«¥¤³¥², ·²®v(x; p; q) = G(x; q; p)�c20 lnp + p2 ZS� G(x; x0; p) v(x0; p; q)�(x0) dx0; x 2 S�; q 2 X: (12)�¢¥¤¥¬ ®¯¥° ²®° Bp : L2(S�)! L2(S�) ±«¥¤³¾¹¨¬ ®¡° §®¬:(Bpw)(x) = p2 ZS� G(x; x0; p) �(x0)w(x0) dx0; x 2 S�: (13)�³±²¼ g(x; p; q) = (�c20 lnp)�1G(x; q; p). �®£¤  ³° ¢¥¨¥ (12) § ¯¨¸¥²±¿ ¢ ¢¨¤¥ v(x; p; q) = g(x; p; q) +(Bpv)(x), x 2 S�; p 2 S+" , q 2 X. �®±ª®«¼ª³ ´³ª¶¨¿ � ¥¯°¥°»¢ , ¨§ (9) ¨ ®¡¹¨µ ±¢®©±²¢ ®¯¥° ²®-°®¢ ²¨¯  ¯®²¥¶¨ «  [19, ±. 159] ±«¥¤³¥², ·²® ¯°¨ ¢±¥µ p 2 S+" ®¯¥° ²®° Bp ¢¯®«¥ ¥¯°¥°»¢¥. �°®¬¥²®£®, ¢ ±¨«³ (9), kBpkL(L2(S�);L2(S�)) = O�jpj2��ln jpj���, ² ª ·²® ¯°¨ ¬ «®¬ " > 0, 8p 2 S+" ¢»¯®«¿¥²±¿kBpkL(L2(S�);L2(S�)) < 1. � ª¨¬ ®¡° §®¬, ¤«¿ ´³ª¶¨¨ v ±¯° ¢¥¤«¨¢® ¯°¥¤±² ¢«¥¨¥v(x; p; q) = (I �Bp)�1 g(x; p; q) = �I +Bp + B2p + : : :� g(x; p; q): (14)



304 ¢»·¨±«¨²¥«¼»¥ ¬¥²®¤» ¨ ¯°®£° ¬¬¨°®¢ ¨¥. 2009. �. 10�£° ¨·¨¬±¿ ¢¥¹¥±²¢¥»¬¨ § ·¥¨¿¬¨ p 2 S+" , ².¥. ¯®« £ ¥¬ p 2 (0; "]. �§ (9), (13) ¨ (14) ±«¥¤³¥²g(x; p; q) = g0(x; p; q) + O�jpj3�;g0(x; p; q)=� 12�c20�1 + ln p + 1lnp ln jx� qj2c0 + jx� qj24c20 p2 ++ jx� qj24c20 p2ln p ln jx� qj2c0 + ( � 1)jx� qj24c20 p2ln p�: (15)�  ®±®¢ ¨¨ (14), (15) ¯°¨ x 2 Y , p 2 (0; "], " 2 (0; e�), q 2 X, ¨¬¥¥¬v(x; p; q) = g0(x; p; q) + p24�2�1 + ln p�2 lnp ZR �(x0) dx0 + p24�2�1 + ln p��� ZR �ln jx� x0j2c0 + ln jx0 � qj2c0 ��(x0) dx0 + p24�2 lnp ZR ln jx� x0j2c0 ln jx0 � qj2c0 �(x0) dx0 + O�jpj3�: (16)�¡®§ ·¨¬ h(x; p; q) = 4�2�v(x; p; q)� g0(x; p; q)��1 + lnp�2p2 lnp ; x 2 Y; p 2 (0; "]; q 2 X: (17)�§ (16), (17) ¯®«³· ¥¬ ±«¥¤³¾¹¥¥ ³²¢¥°¦¤¥¨¥.�¥®°¥¬  1. �«¿ ´³ª¶¨¨ h(x; p; q), x 2 Y , p 2 (0; "], " 2 (0; e�), q 2 X, ¨¬¥¥² ¬¥±²® ° §«®¦¥¨¥¯® ±²¥¯¥¿¬ ¬ «®£® ¯ ° ¬¥²°  (lnp + )�1:h(x; p; q)= ZR �(x0) dx0 + 1lnp +  ZR �ln jx� x0j2c0 + ln jx0 � qj2c0 ��(x0) dx0 ++ 1(ln p+ )2 ZR ln jx� x0j2c0 ln jx0 � qj2c0 �(x0) dx0 +O�jpj�: (18)�¥°¥µ®¤¿ ¢ (18) ª ¯°¥¤¥«³ ¯°¨ p! 0, ¯®±«¥¤®¢ ²¥«¼®  µ®¤¨¬ZR �(x0) dx0 = H0 � limp!0h(x; p; q) 8x 2 Y; q 2 X; (19)ZR �ln jx� x0j2c0 + ln jx0 � qj2c0 ��(x0) dx0 = H1(x; q) 8x 2 Y; q 2 X; £¤¥ (20)H1(x; q) = limp!0(ln p+ )�h(x; p; q)�H0�; (21)ZR ln jx� x0j2c0 ln jx0 � qj2c0 �(x0) dx0 = H2(x; q); x 2 Y; q 2 X; £¤¥ (22)H2(x; q) = limp!0(ln p+ )2�h(x; p; q)�H0 � H1(x; q)ln p+  �: (23)�¥¬ ± ¬»¬ ¤®ª § ® ±«¥¤³¾¹¥¥ ³²¢¥°¦¤¥¨¥.�¥®°¥¬  2. �³±²¼ ¢»¯®«¿¥²±¿ ³±«®¢¨¥ �. �®£¤  ´³ª¶¨¿ �(x), x 2 R, ³¤®¢«¥²¢®°¿¥² «¨¥©®¬³¨²¥£° «¼®¬³ ³° ¢¥¨¾ (22), ¢ ª®²®°®¬ ´³ª¶¨¿ H2 ®¯°¥¤¥«¥  ±®®²®¸¥¨¿¬¨ (19), (21), (23).�¤®¢°¥¬¥® ± (22) ¯®«³·¥» ¥¹¥ ° ¢¥±²¢  (19), (20), ª®²®°»¬ ² ª¦¥ ³¤®¢«¥²¢®°¿¥² ´³ª¶¨¿ �.�¥²°³¤® ¢¨¤¥²¼, ·²® ±®¢®ª³¯®±²¼ ³±«®¢¨© (19), (20) ¥ ®¯°¥¤¥«¿¥² ¨±ª®¬³¾ ´³ª¶¨¾ ®¤®§ ·®. �²®±«¥¤³¥² ¨§ ²®£®, ·²® ±³¹¥±²¢³¾² ¥³«¥¢»¥ ´³ª¶¨¨ � 2 C(R), ³¤®¢«¥²¢®°¿¾¹¨¥ ±®®²®¸¥¨¿¬ZR �(x0) dx0 = 0; ZR ln jx� x0j2c0 �(x0) dx0 = 0 8x 2 R2nR: (24)



¢»·¨±«¨²¥«¼»¥ ¬¥²®¤» ¨ ¯°®£° ¬¬¨°®¢ ¨¥. 2009. �. 10 305�®±² ²®·® ¢»¡° ²¼ ¯°®¨§¢®«¼³¾ ´³ª¶¨¾ ' ª« ±±  C2(R2) ± ®±¨²¥«¥¬, ¯°¨ ¤«¥¦ ¹¨¬ R, ¨¯®«®¦¨²¼ �(x) = �'(x), x 2 R2. C®®²®¸¥¨¿ (24) ¢»²¥ª ¾² ¯®±«¥ ½²®£® ¨§ ¯¥°¢®© ¨ ¢²®°®© ´®°¬³«�°¨  [1, ±. 331]. �¤®§ ·® ° §°¥¸¨¬»¬ ®ª §»¢ ¥²±¿ «¨¸¼ ³° ¢¥¨¥ (22). �®ª § ²¥«¼±²¢® ½²®£® ¯°®-¢®¤¨²±¿   «®£¨·® ±«³· ¾ n = 3 [8] ¨ ¨±¯®«¼§³¥² ´ ª² ¯«®²®±²¨ «¨¥©»µ ª®¬¡¨ ¶¨© ´³ª¶¨© ¨§±¥¬¥©±²¢  �w1w2 : �w1(x) = �w2(x) = 0; x 2 Rg ¢ L2(R) [4, ±. 47{52] ¨ ±¢®©±²¢® ¯«®²®±²¨ «¨¥©»µª®¬¡¨ ¶¨© ´³ª¶¨© �ln jx� qj2c0 �q2X ¢ �w : �w(x) = 0; x 2 R	. �°¨ ½²®¬ ±³¹¥±²¢¥®, ·²® £ °¬®¨-·¥±ª ¿ ¯°¨ x 2 R2nfqg ´³ª¶¨¿ ln jx� qj2c0 «¨¸¼ ª®½´´¨¶¨¥²®¬ ¨ ¯®±²®¿»¬ ±« £ ¥¬»¬ ®²«¨· ¥²±¿ ®²´³¤ ¬¥² «¼®£® °¥¸¥¨¿ (2�)�1 ln jx� qj ³° ¢¥¨¿ �u(x) = �(x� q) [1, ±. 117].� ¬¥· ¨¥. �¥«¨·¨  ZR �(x0) dx0 = ZR �c�2(x0) � c�20 � dx0 ¨¬¥¥² ±¬»±« ¬®¹®±²¨ °¥ª®±²°³¨°³¥¬®©¥®¤®°®¤®±²¨. � ª ¯®ª §»¢ ¥² ° ¢¥±²¢® (19), ½²  ¬®¹®±²¼ ¬®¦¥² ¡»²¼  ©¤¥  ¢ °¥§³«¼² ²¥ °¥ -«¨§ ¶¨¨ ¥¤¨±²¢¥®£® ½ª±¯¥°¨¬¥²  ¯® §®¤¨°®¢ ¨¾ ¥®¤®°®¤®© ±°¥¤»: ¯°®¨§¢®¤¨²±¿ ¬£®¢¥®¥¢®§¡³¦¤¥¨¥ ±°¥¤» ¢ ²®·ª¥ q 2 R2nR, °¥§³«¼² ² ´¨ª±¨°³¥²±¿ ¢ ²®·ª¥ x 2 R2nR. �¯°¥¤¥«¿¥¬ ¿ ¢ ±®®²¢¥²-±²¢¨¨ ± (19) ¢¥«¨·¨  ZR �(x0) dx0 ¥ § ¢¨±¨² ®² ¯ °» ¢»¡° »µ ²®·¥ª (q; x). �²®±¨²¥«¼ ¿ ¯°®±²®² ·¨±«¥®£®  µ®¦¤¥¨¿ ¯° ¢®© · ±²¨ ° ¢¥±²¢  (17) ± v(x; p; q) = (ln p)�1 eu(x; p; q) ¯® ±° ¢¥¨¾ ± °¥-¸¥¨¥¬ ³° ¢¥¨¿ (22) ¯®§¢®«¿¥² ° ±±¬ ²°¨¢ ²¼ ¤ ³¾ ³¯°®¹¥³¾ ±µ¥¬³ §®¤¨°®¢ ¨¿ ¢ ª ·¥±²¢¥¯°¨¥¬  «®ª «¨§ ¶¨¨ ¬®¦¥±²¢  supp �, ª®²®°»© ¯®²¥¶¨ «¼® °¥ «¨§³¥¬ ¢ °¥¦¨¬¥ °¥ «¼®£® ¢°¥¬¥¨.������ ����������1. �« ¤¨¬¨°®¢ �.�. �° ¢¥¨¿ ¬ ²¥¬ ²¨·¥±ª®© ´¨§¨ª¨. �.: � ³ª , 1971.2. � ¢°¥²¼¥¢ �.�., �®¬ ®¢ �.�., �¨¸ ²±ª¨© �.�. �¥ª®°°¥ª²»¥ § ¤ ·¨ ¬ ²¥¬ ²¨·¥±ª®© ´¨§¨ª¨ ¨   «¨§ .�.: � ³ª , 1980.3. �®¬ ®¢ �.�. �±²®©·¨¢®±²¼ ¢ ®¡° ²»µ § ¤ · µ. �.: � ³·»© ¬¨°, 2005.4. � ¬¬ �.�. �®£®¬¥°»¥ ®¡° ²»¥ § ¤ ·¨ ° ±±¥¿¨¿. �.: �¨°, 1994.5. Colton D., Kress R. Inverse acoustic and electromagnetic scattering theory. Berlin: Springer, 1998.6. � ¢°¥²¼¥¢ �.�. �¡ ®¤®¬ ª« ±±¥ ®¡° ²»µ § ¤ · ¤«¿ ¤¨´´¥°¥¶¨ «¼»µ ³° ¢¥¨© // ��� ����. 1965.160, Â 1. 32{35.7. �®· °±ª¨© �.�., �®¬ ®¢ �.�. �¡ ®¤®© ²°¥µ¬¥°®© ®¡° ²®© § ¤ ·¥ ¤¨ £®±²¨ª¨ ¢ ¢®«®¢®¬ ¯°¨¡«¨¦¥-¨¨ // ��� ¨ ��. 2000. 40, Â 9. 1364{1367.8. � ª³¸¨±ª¨© �.�., �®ª³°¨ �.�., �®§«®¢ �.�. �¡ ®¤®© ®¡° ²®© § ¤ ·¥ ¤«¿ ²°¥µ¬¥°®£® ¢®«®¢®£® ³° ¢-¥¨¿ // ��� ¨ ��. 2003. 43, Â 8. 1201{1209.9. �®ª³°¨ �.�., � ©¬¥°®¢ �.�. �¡ ®¡° ²®© ª®½´´¨¶¨¥²®© § ¤ ·¥ ¤«¿ ¢®«®¢®£® ³° ¢¥¨¿ ¢ ®£° ¨·¥®©®¡« ±²¨ // ��� ¨ ��. 2008. 48, Â 1. 115{126.10. � ©¨ªª® �.�., �¥°¥²¥¨ª®¢ �.�. �²¥° ¶¨®»¥ ¯°®¶¥¤³°» ¢ ¥ª®°°¥ª²»µ § ¤ · µ. �.: � ³ª , 1986.11. � ª³¸¨±ª¨© �.�., �®ª³°¨ �.�. �²¥° ¶¨®»¥ ¬¥²®¤» °¥¸¥¨¿ ¥ª®°°¥ª²»µ ®¯¥° ²®°»µ ³° ¢¥¨© ±£« ¤ª¨¬¨ ®¯¥° ²®° ¬¨. �.: �¤¨²®°¨ « ����, 2002.12. � ª³¸¨±ª¨© �.�., �®ª³°¨ �.�. �²¥° ¶¨®»¥ ¬¥²®¤» °¥¸¥¨¿ ¥°¥£³«¿°»µ ³° ¢¥¨©. �.: ������,2006.13. � ¤»¦¥±ª ¿ �.�. �¬¥¸  ¿ § ¤ ·  ¤«¿ £¨¯¥°¡®«¨·¥±ª®£® ³° ¢¥¨¿. �.: �®±²¥µ¨§¤ ², 1953.14. � ©¡¥°£ �.�. �±¨¬¯²®²¨·¥±ª¨¥ ¬¥²®¤» ¢ ³° ¢¥¨¿µ ¬ ²¥¬ ²¨·¥±ª®© ´¨§¨ª¨. �.: �§¤-¢® ���, 1982.15. Beilina L., Klibanov M. A globally convergent numerical method for a coe�cient inverse problem // SIAM J. Sci.Comput. 2008. 31, N 1. 478{509.16. �³¡¨ �.�. �¥ª¶¨¨ ®¡ ³° ¢¥¨¿µ ¬ ²¥¬ ²¨·¥±ª®© ´¨§¨ª¨. �.: �����, 2003.17. � ¢°¥²¼¥¢ �.�. �¡ ®¤®© ®¡° ²®© § ¤ ·¥ ¤«¿ ¢®«®¢®£® ³° ¢¥¨¿ // ��� ����. 1964. 157, Â 3. 520{521.18. �³§¥¶®¢ �.�. �¯¥¶¨ «¼»¥ ´³ª¶¨¨. �.: �»±¸ ¿ ¸ª®« , 1965.19. �° ±®±¥«¼±ª¨© �.�., � ¡°¥©ª® �.�., �³±²»«¼¨ª �.�., �®¡®«¥¢±ª¨© �.�. �²¥£° «¼»¥ ®¯¥° ²®°» ¢ ¯°®-±²° ±²¢ µ ±³¬¬¨°³¥¬»µ ´³ª¶¨©. �.: � ³ª , 1966. �®±²³¯¨«  ¢ °¥¤ ª¶¨¾16.06.2009


