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� áá¬®âà¨¬ § ¤ çã

L"W (x; ") � "2W 0(x; ")�A(x)W (x; ") = h(x);

BW (0; ") + CW (x0; ") +DW (a; ") = "�1�+W 0 ¯à¨ "! +0; x 2 I = [0; a]:
(1)

�¤¥áì A(x) | ª¢ ¤à â­ ï ¬ âà¨æ  n-£® ¯®àï¤ª , h(x) | ¨§¢¥áâ­ ï ¢¥ªâ®à-äã­ªæ¨ï, W (x; ")
| ¨áª®¬ ï ¢¥ªâ®à-äã­ªæ¨ï, B = fbijg, C = fcijg, D = fdijg | ¬ âà¨æë, ¢ ª®â®àëå bii = 1,
i = 1; q � 1; cqq = 1; dii = 1; i = q + 1; n,   ¢á¥ ®áâ «ì­ë¥ í«¥¬¥­âë íâ¨å ¬ âà¨æ â®¦¤¥áâ¢¥­­®
à ¢­ë ­ã«î, � ¨ W 0 | § ¤ ­­ë¥ ­ ç «ì­ë¥ ¢¥ªâ®àë.

� ¤ çã (1) ¡ã¤¥¬ ¨§ãç âì ¯à¨ ¢ë¯®«­¥­¨¨ á«¥¤ãîé¨å ãá«®¢¨©.
�á«®¢¨¥ 1�. A(x); h(x) 2 C1[I].
�á«®¢¨¥ 2�. �¯¥ªâà ¬ âà¨æë A(x) ¤¥©áâ¢¨â¥«ì­ë© ¨ ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬

�1(x) � � � � � �p(x) < �p+1(x) < � � � < �q�1(x) < �q(x) <

< �q+1(x) < �q+2(x) < � � � < �q+s(x) � � � � � �n(x); (2)

£¤¥ �i(x) 6= 0, i = 1; q � 2 [ q + 2; n, x 2 I.
�¥áâ ¡¨«ì­ë¥ í«¥¬¥­âë á¯¥ªâà  ¬ âà¨æë A(x) ¯à¥¤áâ ¢¨¬ë ¢ ¢¨¤¥

�q�1(x) = xe�q�1(x); �q(x) =(x� x0)e�q(x); �q+1(x) = (x� a)e�q+1(x);e�m(x) < 0; m = q � 1; q + 1; 0 < x0 < a:
(3)

�§ áâàãªâãàë SpA(x) ¢¨¤­®, çâ® à¥è¥­¨¥ ­¥¢ëà®¦¤¥­­®£® ¢¥ªâ®à­®£® ãà ¢­¥­¨ï

�A(x)!(x) = h(x) (4)

¢ ®¡é¥¬ á«ãç ¥ ¨¬¥¥â à §àë¢ë ¢â®à®£® à®¤  ¢ â®çª å x = 0, x = x0 ¨ x = a.
�¥«ì ¤ ­­®© à ¡®âë á®áâ®¨â
1) ¢ ¯®áâà®¥­¨¨ ¤®áâ â®ç­® £« ¤ª®£® à¥è¥­¨ï á¨­£ã«ïà­® ¢®§¬ãé¥­­®£® ãà ¢­¥­¨ï (���)

(1) ¤«ï ¢á¥å x 2 I ¨ ¤®áâ â®ç­® ¬ «ëå §­ ç¥­¨© ¯ à ¬¥âà  0 < " < "0 � 1;
2) ¢ ¤®ª § â¥«ìáâ¢¥ â®£®, çâ® ¤«ï ¯®áâà®¥­­®£® à¥è¥­¨ï § ¤ ç¨ (1) ­  ­¥ª®â®à®¬ ª®¬¯ ªâ¥

®âà¥§ª  I, ­¥ á®¤¥à¦ é¥¬ â®ç¥ª x = 0, x = x0 ¨ x = a, ¨¬¥¥â ¬¥áâ® ¯à¥¤¥«ì­®¥ à ¢¥­áâ¢®

lim
"!+0

W (x; ") = !(x);

£¤¥ !(x) | à¥è¥­¨¥ ¢¥ªâ®à­®£® ãà ¢­¥­¨ï (4).
� ¤ ç  �®è¨ ¤«ï á¨áâ¥¬ë ��� (1) ¨§ãç¥­  ¢ [1],   § ¤ ç  (1) ¢ á«ãç ¥, ª®£¤  q+s = n, p = 1,

®§­ ç ¥â, çâ® SpA(x) á®áâ®¨â â®«ìª® ¨§ ¯à®áâëå í«¥¬¥­â®¢, â. ¥. á¯¥ªâà ¬ âà¨æë A(x) ­¥ ¨¬¥¥â
ªà â­ëå í«¥¬¥­â®¢. �¥®à¨¨ á¨­£ã«ïà­® ¢®§¬ãé¥­­ëå § ¤ ç (���) á ­¥áâ ¡¨«ì­ë¬ á¯¥ªâà®¬
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¯à¥¤¥«ì­®£® ®¯¥à â®à , ¢ â®¬ ç¨á«¥ ¨ á â®çª ¬¨ ¯®¢®à®â , ¢ á«ãç ¥ ¯à®áâëå í«¥¬¥­â®¢ á¯¥ªâà 
¯®á¢ïé¥­ë à ¡®âë [1]{[5]. �«ãç © ªà â­ëå í«¥¬¥­â®¢ á¯¥ªâà  ¯à¥¤¥«ì­®£® ®¯¥à â®à  ¯à¨ ¨á-
á«¥¤®¢ ­¨¨ ­¥®¤­®à®¤­ëå ��� á® áâ ¡¨«ì­ë¬ á¯¥ªâà®¬ ¨§ãç «áï ¢ [6]. � ¤ ç  (1) á ªà â­ë¬¨
í«¥¬¥­â ¬¨ á¯¥ªâà  ¬ âà¨æë A(x), ­ áª®«ìª®  ¢â®àã ¨§¢¥áâ­®, ¥é¥ ­¥ ¨§ãç « áì. �ã­¤ ¬¥­-
â «ì­ ï á¨áâ¥¬  à¥è¥­¨© ¤«ï ãà ¢­¥­¨ï (1) á ªà â­ë¬¨ í«¥¬¥­â ¬¨ á¯¥ªâà  ¨áá«¥¤®¢ « áì ¢
[7].

� ¤ ­­®© à ¡®â¥ ¡ã¤¥¬ ¯à¥¤¯®« £ âì, çâ® ªà â­ë¬ í«¥¬¥­â ¬ �p(x) ¨ �q+s(x) á®®â¢¥âáâ¢ã-
îâ ¯à®áâë¥ í«¥¬¥­â à­ë¥ ¤¥«¨â¥«¨, â. ¥. ¬ âà¨æ  A(x) ï¢«ï¥âáï ¬ âà¨æ¥© ¯à®áâ®© áâàãªâãàë.
�«ï ¨áá«¥¤®¢ ­¨ï ��� (1) á ªà â­ë¬¨ áâ ¡¨«ì­ë¬¨ í«¥¬¥­â ¬¨ á¯¥ªâà  ¬ âà¨æë A(x) ¡ã¤¥â
¯à¨¬¥­¥­ ¬¥â®¤, à §à ¡®â ­­ë©  ¢â®à®¬ ¤«ï ¯à®áâëå í«¥¬¥­â®¢ á¯¥ªâà  (á¬. [1]{[5]). �¨à®-
ª® ¯à ªâ¨ªã¥¬ë© ¯à®æ¥áá ¤¨ £®­ «¨§ æ¨¨ ¬ë ­¥ ¯à¨¬¥­ï¥¬. � ¤ ç  (1) á®¤¥à¦¨â ¢ á¥¡¥ ª ª
ç áâ­ë¥ á«ãç ¨ ¤¢ãåâ®ç¥ç­ãî ªà ¥¢ãî § ¤ çã (C = 0) ¨ § ¤ çã �®è¨ (C = D = 0) ¯à¨ ­¥-
§­ ç¨â¥«ì­®¬ ¨§¬¥­¥­¨¨ ãá«®¢¨© (2),   ¯®«ãç¥­­ë¥ à¥§ã«ìâ âë á®¤¥à¦ â ¢ á¥¡¥ ª ª ç áâ­ë¥
á«ãç ¨ à¥§ã«ìâ âë [8] ¨ á®®â¢¥âáâ¢ãîâ ª« áá¨ç¥áª®© â¥®à¨¨ ¨­â¥£à¨à®¢ ­¨ï ®¡ëª­®¢¥­­ëå á¨-
áâ¥¬ ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© (á¬. £« ¢ã �I ¬®­®£à ä¨¨ [9]).

� ¬¥ç ­¨¥. � ¤ çã (1) ¬®¦­® ¡ë«® ¡ë ¨áá«¥¤®¢ âì ¨ ¯à¨ ¡®«¥¥ ®¡é¨å ãá«®¢¨ïå (3) (á¬.
[3], á. 174-175). �¤­ ª® ®á­®¢­®¥ ¢­¨¬ ­¨¥ íâ®© à ¡®âë ¡ã¤¥â ®¡à é¥­® ­  ¯®áâà®¥­¨¥ «¨­¥©­®
­¥§ ¢¨á¨¬ëå à¥è¥­¨© ¨áá«¥¤ã¥¬®© § ¤ ç¨ ¯à¨ ­ «¨ç¨¨ ªà â­ëå í«¥¬¥­â®¢ á¯¥ªâà  ¬ âà¨æë
A(x).

1. � áè¨à¥­¨¥ ¢®§¬ãé¥­­®© § ¤ ç¨

1.1. �¯à¥¤¥«¥­¨¥ à¥£ã«ïà¨§ãîé¨å ¯¥à¥¬¥­­ëå. �á®¡ ï â®çª  " = 0 ¯®à®¦¤ ¥â ¢ à¥è¥­¨¨
§ ¤ ç¨ (1) ­¥ª®â®àë¥ áãé¥áâ¢¥­­® ®á®¡ë¥ ¬­®£®®¡à §¨ï (���). �«ï ¨å ¢ë¤¥«¥­¨ï, ®¯¨á ­¨ï
¨ á®åà ­¥­¨ï ª ª ¥¤¨­ëå æ¥«ëå ­ àï¤ã á ­¥§ ¢¨á¨¬®© ¯¥à¥¬¥­­®© x 2 I, ¨á¯®«ì§ãï á¯¥ªâà
¬ âà¨æë A(x), ¢¢¥¤¥¬ ¢ à áá¬®âà¥­¨¥ ­®¢ãî ¢¥ªâ®à-¯¥à¥¬¥­­ãî t = ftjg, tj = �j(x; "), j =
p; q + s, ª®¬¯®­¥­âë ª®â®à®© ¨¬¥îâ ¢¨¤

tj = "�2
Z x

0

�j(�)d� = "�2'j(x) = �j(x; "); j = p; q � 2;

tq�1 = "�1
�
�2

Z x

0

�q�1(�)d�
�1=2

= "�1'q�1 = �q�1(x; ");

tq = "�1'q(x) = �q(x; ") =

8>><
>>:
"�1

�
� 2

Z x

x0

�q(�)d�
�1=2

¯à¨ 0 � x � x0;

�"�1
�
� 2

Z x0

a
�q(�)d�

�1=2
¯à¨ x0 � x � a;

tq+1 = "�1
�
�2

Z x

0
�q+1(�)d�

�1=2

= "�1'q+1(x) = �q+1(x; ");

tj = "�2
Z x

a

�j(�)d� = "�2'j(x) = �j(x; "); j = q + 2; q + s:

(1.1)

�«¥¤®¢ â¥«ì­®, ¨á¯®«ì§ãï á¯¥ªâà ¬ âà¨æë A(x), ¬ë ®¤­®§­ ç­® ®¯¨á «¨ ¢á¥ ª®¬¯®­¥­âë
¢¥ªâ®à-¯¥à¥¬¥­­®© t, ª®â®àãî ¡ã¤¥¬ ­ §ë¢ âì à¥£ã«ïà¨§ãîé¥© ¢¥ªâ®à-¯¥à¥¬¥­­®©.

1.2. � áè¨à¥­¨¥ ¢®§¬ãé¥­­®© § ¤ ç¨. � ¢¢®¤®¬ ¢ à áá¬®âà¥­¨¥ ­®¢®© ¢¥ªâ®à-¯¥à¥¬¥­­®© t
¢¬¥áâ® ¢¥ªâ®à-äã­ªæ¨¨ W (x; ") ¡ã¤¥¬ ¨§ãç âì ­®¢ãî à áè¨à¥­­ãî ¢¥ªâ®à-äã­ªæ¨î fW (x; t; "),
¯à¨ç¥¬ à áè¨à¥­¨¥ ¯à®¢®¤¨¬ â ª¨¬ ®¡à §®¬, çâ®¡ë ¨¬¥«® ¬¥áâ® â®¦¤¥áâ¢®

fW (x; t; ")
��
t=�(x;")

�W (x; "); (1.2)

£¤¥ �(x; ") = f�i(x; "); i = p; q + sg.
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�¨ää¥à¥­æ¨àãï â®¦¤¥áâ¢® (1.2) ¨ ¯®¤áâ ¢«ïï §­ ç¥­¨¥ ¯®«­®© ¯à®¨§¢®¤­®© ¢ § ¤ çã (1),
¤«ï ®¯à¥¤¥«¥­¨ï à áè¨à¥­­®© ¢¥ªâ®à-äã­ªæ¨¨ fW (x; t; ") ¯®«ãç¨¬ á«¥¤ãîéãî à áè¨à¥­­ãî
§ ¤ çã:

eL"
fW (x; t; ") = h(x);

GfW � BfW (M0; ") + CfW (Mx0 ; ") +DfW (Ma; ") = "�1�+W 0:
(1.3)

�¤¥áì

eL" � D� �A+ "2
@

@x
;

D� =
q+sX
i=p

"2�pi'0i(x)
@

@ti
;

(1.4)

£¤¥ pi = 2, i = p; q � 2 [ q + 2; q + s, pi = 1, i = q � 1; q + 1, Mm = (m;�(m; ")), m 2 f0; x0; ag.
�ë ¯®«ãç¨«¨ ¤¨ää¥à¥­æ¨ «ì­®¥ ãà ¢­¥­¨¥ ¢ ç áâ­ëå ¯à®¨§¢®¤­ëå á â®ç¥ç­ë¬¨ ªà ¥¢ë¬¨

ãá«®¢¨ï¬¨, ç¥£® ¢ ®¡é¥¬ á«ãç ¥ ­¥¤®áâ â®ç­® ¤«ï ®¤­®§­ ç­®© à §à¥è¨¬®áâ¨ íâ®© § ¤ ç¨. �¤-
­ ª® ¢¯®á«¥¤áâ¢¨¨ ¡ã¤¥â ¯®ª § ­®, çâ® à áè¨à¥­­ ï § ¤ ç  (1.3)  á¨¬¯â®â¨ç¥áª¨ ª®àà¥ªâ­  ¢
®¯¨á ­­®¬ ­ ¬¨ ¯à®áâà ­áâ¢¥ ¡¥§à¥§®­ ­á­ëå à¥è¥­¨© (���).

2. �­¢ à¨ ­â­®áâì ¯à®áâà ­áâ¢ ¡¥§à¥§®­ ­á­ëå à¥è¥­¨©

2.1. �à®áâà ­áâ¢  ¡¥§à¥§®­ ­á­ëå à¥è¥­¨©. �®áª®«ìªã ¬ âà¨æ  A(x) ï¢«ï¥âáï ¬ âà¨æ¥©
¯à®áâ®© áâàãªâãàë, â®

1) ª ¦¤®¬ã ¯à®áâ®¬ã í«¥¬¥­âã �i(x), i = p+ 1; q + s� 1, á¯¥ªâà  ¬ âà¨æë A(x) á®®â¢¥â-
áâ¢ã¥â ®¤¨­ á®¡áâ¢¥­­ë© ¢¥ªâ®à bi(x) ¤«ï ¢á¥å x 2 I;

2) ªà â­ë¬ á®¡áâ¢¥­­ë¬ §­ ç¥­¨ï¬ �p(x) ¨ �q+s(x) ¡ã¤ãâ á®®â¢¥âáâ¢®¢ âì á®¡áâ¢¥­­ë¥ ¢¥ª-
â®àë bi(x), i = 1; p, ¨ bi(x), i = q + s; n;

3) á¨áâ¥¬  á®¡áâ¢¥­­ëå ¢¥ªâ®à®¢ fbi(x)g, i = 1; n, ¯®«­ ï ¨ «¨­¥©­® ­¥§ ¢¨á¨¬ ï ¤«ï ¢á¥å
x 2 I.

�®áâà®¨¬ á¨áâ¥¬ã á®¡áâ¢¥­­ëå ¢¥ªâ®à®¢ b�k(x) ¬ âà¨æë A�(x), á®¯àï¦¥­­®© ª ¬ âà¨æ¥ A(x),
â ª¨¬ ®¡à §®¬, çâ®¡ë íâ  á¨áâ¥¬  ¢¬¥áâ¥ á ¢¥ªâ®à ¬¨ bi(x), i = 1; n, ®¡à §®¢ «  ¡¨®àâ®­®à-
¬¨à®¢ ­­ãî á¨áâ¥¬ã ¢¥ªâ®à®¢, â. ¥. çâ®¡ë ¨¬¥«¨ ¬¥áâ® à ¢¥­áâ¢  (bi(x); b�k(x)) = �ik (á¬. [11],
á. 218).

� ¬¥ç ­¨¥. �«ãç ©, ª®£¤   «£¥¡à ¨ç¥áª¨¥ ªà â­®áâ¨ í«¥¬¥­â®¢ �p(x) ¨ �q+s(x) ­¥ á®¢¯ -
¤ îâ á ¨å £¥®¬¥âà¨ç¥áª¨¬¨ ªà â­®áâï¬¨, âà¥¡ã¥â ¤®¯®«­¨â¥«ì­ëå ¨áá«¥¤®¢ ­¨©.

� áá¬®âà¨¬ ¬­®¦¥áâ¢  (¯®¤¯à®áâà ­áâ¢ ) äã­ªæ¨©

Yrij = fbi(x)�rij(x) exp etjg; i = 1; n; j = p; q + s;

Vril = fbi(x)gril(x) (tq+l�2)g; l = 1; 3;

Xri = fbi(x)!ri(x)g;

(2.1)

£¤¥ �rij(x); grip(x); !i(x) 2 C1[I]. �«ï ã¤®¡áâ¢  ¨á¯®«ì§®¢ ­¨ï §­ ª  áã¬¬ë ¢ ä®à¬ã« å (2.1)
¢¢¥¤¥­ë ®¡®§­ ç¥­¨ï etj � tj, j = p; q � 2 [ q + 2; q + s, etj = �t2j=2, j = q � 1; q + 1. �ãé¥áâ¢¥­­®
®á®¡ë¥ ¬­®£®®¡à §¨ï  (tq+l�2), l = 1; 2; 3, ï¢«ïîâáï à¥è¥­¨ï¬¨ § ¤ ç

 0(tj) + tj (tj) = 1;  (0) = 0; j = q � 1; q + 1;

â. ¥.

 (tj) = expf�t2j=2g
Z tj

0
exp

� 2

2
d�: (2.2)
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�«¥¤®¢ â¥«ì­®, ��� (2.2) ï¢«ïîâáï æ¥«ë¬¨ äã­ªæ¨ï¬¨ á  á¨¬¯â®â¨ç¥áª¨¬ á¢®©áâ¢®¬

 (k)(tj) � tk�1j ¯à¨ tj ! +1:

�§ ¯à®áâà ­áâ¢ (2.1) á®áâ ¢¨¬ ­®¢®¥ ¯à®áâà ­áâ¢®

Yr =
n
�
i=1
Yri =

n
�
i=1

h q+s

�
j=p

Yrij
3
�
l=1

Vril �Xri

i
: (2.3)

�«¥¬¥­â ¯à®áâà ­áâ¢  ¡¥§à¥§®­ ­á­ëå à¥è¥­¨© (2.3) ¨¬¥¥â ¢¨¤

Wr(x; t) �
nX
i=1

bi(x)
� q+sX

j=p

�rij(x) exp etj + 3X
l=1

gril(x) (tq+l�2) + !ri(x)
�
�

�
nX

i=1

bi(x)fWri(x) �
nX
i=1

Wri(x; t): (2.4)

2.2. �­¢ à¨ ­â­®áâì ¯à®áâà ­áâ¢ ¡¥§à¥§®­ ­á­ëå à¥è¥­¨©. �§ãç¨¬ ¤¥©áâ¢¨¥ à áè¨à¥­­®-
£® ®¯¥à â®à  eL" ­  í«¥¬¥­â á ��� (2.3), â. ¥. ­  Wr(x; t) 2 Yr. �­ ç «  ¯®¤¥©áâ¢ã¥¬ ®¯¥à â®à®¬
P0 = D� �A(x) ­  í«¥¬¥­â Wr(x; t) 2 Yr. � à¥§ã«ìâ â¥ ¯®«ãç¨¬ â®¦¤¥áâ¢®

P0Wr(x; t) �
nX
i=1

bi(x)
� q+sX

j=p

�rij(x)[�j(x)� �i(x)] exp etj + 3X
l=1

[�q+l�2(x)� �i(x)]gril(x) (tq+l�2) +

+ "
3X

l=1

'0q+l�2(x)gril(x)� �i(x)!ri(x)
�
: (2.5)

� «¥¥ ¨§ãç¨¬ ¤¥©áâ¢¨¥ ®¯¥à â®à  @=@x ­  í«¥¬¥­â á ��� (2.3). �¬¥¥¬

@Wr(x; t)
@x

=
nX

i=1

bi(x)
� q+sX

j=p

�0rij(x) exp etj +
3X

l=1

gril(x) (tq+l�2) + !0ri(x)
�
+

nX
i=1

b0i(x)Wri(x; t):

�«ï â®£® çâ®¡ë à¥§ã«ìâ â ¤¥©áâ¢¨ï ®¯¥à â®à  @=@x ¯à¨­ ¤«¥¦ « ��� (2.3), à §«®¦¨¬ ¢¥ªâ®àë
b0i(x) á«¥¤ãîé¨¬ ®¡à §®¬:

b0i(x) �
nX

�=1

(b0i(x); b
�
�(x)) � b�(x); i = 1; n: (2.6)

� ãç¥â®¬ à ¢¥­áâ¢ (2.6) ¯®«ãç¨¬

@Wr(x; t)
@x

=
nX

�=1

bi(x)
� q+sX

j=p

h
Di�rij(x) +

nX
�=1; � 6=i

(b0�(x); b
�
i (x))�r�j(x)

i
exp etj

�
+

+
nX

�=1

bi(x)
� 3X

l=1

h
Digril(x) +

nX
�=1; � 6=i

(b0�(x); b
�
i (x)) � gr�l(x)

i
 (tq+l�2) +Di!ri(x) +

+
nX

�=1; � 6=i

(b0�(x); b
�
i (x)) � !r�(x)

�
=

nX
i=1

bi(x) �
� q+sX

j=p

e�rij(x) exp etj + 3X
l=1

egril(x) (tq+l�2) + e!ri(x)
�
2 Yr;
(2.7)

£¤¥

di �
@

@x
+ (b0i(x); b

�
i (x)); i = 1; n:

�¡ê¥¤¨­¨¢ ¯®«ãç¥­­ë¥ à¥§ã«ìâ âë (2.5) ¨ (2.7), § ¯¨è¥¬ à¥§ã«ìâ â ¤¥©áâ¢¨ï à áè¨à¥­­®£®
®¯¥à â®à  (á¬. (1.4)) ­  í«¥¬¥­â ¯à®áâà ­áâ¢  ¡¥§à¥§®­ ­á­ëå à¥è¥­¨© (2.3). �¬¥¥¬

eL"Wr(x; t) � (R0 + "R1 + "2R2)Wr(x; t):
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�¤¥áì

R0Wr(x; t) �
nX

i=1

bi(x)
� q+sX

j=p

[�j(x)� �i(x)]�rij(x) � exp etj +
+

3X
l=1

[�q+l�2(x)� �i(x)] � gril(x) �  (tq+l�2)� �i(x) � !ri(x)
�
; (2.8)

R1Wr(x; t) �
nX

i=1

bi(x)
3X

l=1

'0q+l�2(x) � gril(x); (2.9)

R2Wr(x; t) �
@Wr(x; t)

@x
:

�®¤¢¥¤ï ¨â®£, ¬®¦­® á¤¥« âì á«¥¤ãîé¨¥ ¢ë¢®¤ë.
1. �á¯®«ì§ãï ­®¢ãî ¢¥ªâ®à-¯¥à¥¬¥­­ãî t = ftjg (á¬. ä®à¬ã«ë (1.1)), ¬ë ®¯¨á «¨ ¨ á®åà ­¨«¨

ª ª ¥¤¨­ë¥ æ¥«ë¥ ¢á¥ áãé¥áâ¢¥­­® ®á®¡ë¥ ¬­®£®®¡à §¨ï exp etj , j = p; q + s, ¨  (tq+l�2), l = 1; 3,
á®¤¥à¦ é¨¥áï ¢ à¥è¥­¨¨ à áè¨à¥­­®© § ¤ ç¨ (1.3).

2. �á¯®«ì§ãï á¯¥ªâà ¬ âà¨æë A(x) ¨ ®¯¨á ­­ë¥ ���, ¬ë ¢¢¥«¨ ¢ à áá¬®âà¥­¨¥ ��� (2.3),
ª®â®àë¥ ï¢«ïîâáï ¨­¢ à¨ ­â­ë¬¨ ®â­®á¨â¥«ì­® ®¯¥à â®à®¢ Rk, k = 0; 1; 2,   á«¥¤®¢ â¥«ì­®, ¨
®â­®á¨â¥«ì­® à áè¨à¥­­®£® ®¯¥à â®à  eL".

3. �¯¥à â®à R0 ï¢«ï¥âáï £« ¢­ë¬ ®¯¥à â®à®¬ à áè¨à¥­­®£® ®¯¥à â®à  eL" ¢ ¯à®áâà ­áâ¢¥
(2.3).

4. �§ ¢ë¢®¤®¢ 2 ¨ 3 á«¥¤ã¥â, çâ® à áè¨à¥­­ ï § ¤ ç  (1.3) à¥£ã«ïà­  ®â­®á¨â¥«ì­® ¬ «®£®
¯ à ¬¥âà  " > 0 ¢ ��� (2.3).

�«¥¤®¢ â¥«ì­®, ­ ¬¨ ¯à®¢¥¤¥­  à¥£ã«ïà¨§ æ¨ï á¨­£ã«ïà­® ¢®§¬ãé¥­­®© § ¤ ç¨ (1).

3. �¥®à¨ï à §à¥è¨¬®áâ¨ ¨â¥à æ¨®­­ëå ãà ¢­¥­¨©

3.1. �®à¬ «¨§¬ ¯®áâà®¥­¨ï àï¤  à¥è¥­¨ï à áè¨à¥­­®© § ¤ ç¨. �á«¥¤áâ¢¨¥ â®£®, çâ® à áè¨-
à¥­­ ï § ¤ ç  (1.3) à¥£ã«ïà­  ¯® ¬ «®¬ã ¯ à ¬¥âàã " > 0 ¢ ��� (2.3),  á¨¬¯â®â¨ªã à¥è¥­¨ï
íâ®© § ¤ ç¨ ¡ã¤¥¬ áâà®¨âì ¢ ¢¨¤¥ àï¤ 

fW (x; t; ") =
+1X
r=�1

"r �Wr(x; t); Wr(x; t) 2 Yr: (3.1)

�«ï ®¯à¥¤¥«¥­¨ï ª®íää¨æ¨¥­â®¢ àï¤  (3.1) ¯®«ãç¨¬ á«¥¤ãîéãî à¥ªãàà¥­â­ãî á¨áâ¥¬ã § ¤ ç:

R0W�1(x; t) = 0; GW�1 = �; (3.2)

R0W0(x; t) = h(x)�R1w�1(x; t); GW0 =W 0; (3.3)

R0Wr(x; t) = �R1Wr�1(x; t)�R2Wr�2(x; t); GWr = 0: (3.4)

� ¬ ­¥®¡å®¤¨¬® ¯®ª § âì, çâ® á¥à¨ï à¥ªãàà¥­â­ëå § ¤ ç (3.2){(3.4)  á¨¬¯â®â¨ç¥áª¨ ª®àà¥ªâ­ 
¢ ��� (2.3).

3.2. �¥®à¨ï à §à¥è¨¬®áâ¨ ¨â¥à æ¨®­­ëå ãà ¢­¥­¨©. � áá¬®âà¨¬ ãà ¢­¥­¨¥

R0Wr(x; t) = hr(x; t) (3.5)

¨ ¨§ãç¨¬ ¢®¯à®á ® à §à¥è¨¬®áâ¨ íâ®£® ãà ¢­¥­¨ï ¢ ��� (2.3). �®áª®«ìªã ��� (2.3) ¨­¢ à¨ ­â-
­ë ®â­®á¨â¥«ì­® ®¯¥à â®à  R0, â® á ­¥®¡å®¤¨¬®áâìî ¤®«¦­® ¢ë¯®«­ïâìáï ãá«®¢¨¥ hr(x; t) 2 Yr.
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�¯®á«¥¤áâ¢¨¨ ­ ¬ ­¥®¡å®¤¨¬® ¡ã¤¥â ¨¬¥âì ï¢­®¥ ¢ëà ¦¥­¨¥ ¯à ¢®© ç áâ¨ ¨â¥à æ¨®­­®£® ãà ¢-
­¥­¨ï (3.5). �®íâ®¬ã § ¯¨è¥¬

hr(x; t) �
nX

i=1

bi(x)
� q+sX

j=p

�rij(x) � exp etj + 3X
l=1

mril(x) �  (tq+l�2) + Sri(x)
�
�

�
nX
i=1

hri(x; t) �
nX
i=1

bi(x) � ehri(x; t); (3.6)

£¤¥ ª®íää¨æ¨¥­âë ¯à¨ ¡ §®¢ëå í«¥¬¥­â å ï¢«ïîâáï ¨§¢¥áâ­ë¬¨, ¤®áâ â®ç­® £« ¤ª¨¬¨ äã­ª-
æ¨ï¬¨ ¯à¨ x 2 I.

�á¯®«ì§ãï â®¦¤¥áâ¢® (2.8), «¥£ª® § ¯¨á âì áâàãªâãàã ï¤à  ®¯¥à â®à  R0. �¬¥¥¬

KerR0 = fbj(x) exp etj ; j = p+ 1; q + s� 1; bi(x) exp tp; i = 1; p;

bi(x) exp tq+s; i = q + s; n; bq+l�2(x) (tq+l�2); l = 1; 3g:

�ã¤¥¬ ¯à¥¤¯®« £ âì, çâ® ¯à ¢ ï ç áâì ¨â¥à æ¨®­­®£® ãà ¢­¥­¨ï (3.5) ­¥ á®¤¥à¦¨â í«¥¬¥­â®¢
ï¤à  ®¯¥à â®à  R0.

� ¬¥ç ­¨¥. �«ï ¨áá«¥¤®¢ ­¨ï áãé¥áâ¢®¢ ­¨ï à¥è¥­¨ï ãà ¢­¥­¨ï (3.5) ¢ [1]{[3] ¡ë«  ¨á-
¯®«ì§®¢ ­  â¥®à¨ï á®¯àï¦¥­­ëå ¯à®áâà ­áâ¢ ¨ ®¯¥à â®à®¢, â. ¥. ¨§ãç¥­ ¢®¯à®á ® ­®à¬ «ì­®©
à §à¥è¨¬®áâ¨ ®¯¥à â®à  R0. � ¯®á«¥¤ãîé¨å à ¡®â å  ¢â®à  (á¬. [4]{[5]) ¨ ¢ ¤ ­­®© à ¡®â¥,
¨á¯®«ì§®¢ ­® ¯®­ïâ¨¥ ¯à¨¢®¤¨¬®áâ¨ «¨­¥©­®£® ®¯¥à â®à  R0 ­ ¤ ��� (2.3) (á¬. [10], á. 36).

�§ â®¦¤¥áâ¢  (2.8) ¢¨¤­®, çâ® ®¯¥à â®à R0 ¯à¨¢®¤¨¬ ­ ¤ ¯à®áâà ­áâ¢®¬ Yri, i = 1; n. �â®
®§­ ç ¥â, çâ® ®¯¥à â®à R0 ¯®«­®áâìî ®¯à¥¤¥«ï¥âáï á¢®¨¬¨ ç áâï¬¨ R0i : Yr ! Yri, i = 1; n, â. ¥.
®¯¥à â®à R0 ï¢«ï¥âáï ¯àï¬®© áã¬¬®© ®¯¥à â®à®¢ R0i

R0 �
n
�
i=1
R0i:

� ãç¥â®¬ áâàãªâãàë äã­ªæ¨© (2.4) ¨ â®¦¤¥áâ¢  (2.8) ¢¥ªâ®à­®¥ ãà ¢­¥­¨¥ (3.5) ¬®¦­® § -
¯¨á âì á«¥¤ãîé¨¬ ®¡à §®¬:

R0Wr(x; t) �
n
�
i=1
R0i

nX
k=1

Wrk(x; t) �
nX
i=1

R0iWri(x; t) �

�
nX
i=1

bi(x)R0i
fWri(x; t) =

nX
i=1

hi(x; t) �
nX

i=1

bi(x)ehi(x; t):
�¨áâ¥¬  ¢¥ªâ®à®¢ bi(x), i = 1; n, «¨­¥©­® ­¥§ ¢¨á¨¬ . �«¥¤®¢ â¥«ì­®, ¢¥ªâ®à­®¥ ãà ¢­¥­¨¥

(3.5) à á¯ ¤ ¥âáï ­  n áª «ïà­ëå ãà ¢­¥­¨©

R0i
fW (x; t) = ehi(x; t); i = 1; n; (3.7)

â. ¥. ¢¬¥áâ® ¢¥ªâ®à­®£® ãà ¢­¥­¨ï (3.5) ¡ã¤¥¬ ¨áá«¥¤®¢ âì n áª «ïà­ëå ãà ¢­¥­¨© (3.7), ª ¦¤®¥
¨§ ª®â®àëå ã¦¥ § ¤ ­® ¢ ¯à®áâà ­áâ¢¥

eYri = q+s
�
j=p

eYrij 3
�
l=1

Vril �Xri; i = 1; n:

�«ï ª ¦¤®£® ¨§ ãà ¢­¥­¨© (3.7) á­®¢  ¯à®¤¥« ¥¬ ¯à®æ¥¤ãàã,  ­ «®£¨ç­ãî ¯à¥¤ë¤ãé¥©. � -
ä¨ªá¨àã¥¬ i = 1; n. �®£¤ 

1) ®¯¥à â®à R0i ¯à¨¢®¤¨¬ ­ ¤ ¯à®áâà ­áâ¢®¬ Yri;
2) ¯®¤¯à®áâà ­áâ¢® Yri ¨­¢ à¨ ­â­® ®â­®á¨â¥«ì­® ®¯¥à â®à  R0i;
3) ehri(x; t) 2 eYri;
4) ª ¦¤®¥ ¨§ ¯®¤¯à®áâà ­áâ¢ (q + s� p+ 4)-¬¥à­®£® ¯à®áâà ­áâ¢  ï¢«ï¥âáï ®¤­®¬¥à­ë¬;
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5) ¡ §¨á ¯®¤¯à®áâà ­áâ¢  Yri ¥áâì ¬­®¦¥áâ¢® äã­ªæ¨©

B(eYri) = fexp etj; j = p; q + s;  (tq+s�2); l = 1; 3g:

� ª¨¬ ®¡à §®¬, ¯à¨à ¢­ï¢ ª®íää¨æ¨¥­âë ¯à¨ ®¤¨­ ª®¢ëå ¡ §¨á­ëå í«¥¬¥­â å ¢ ãà ¢­¥-
­¨¨ (3.7), ®¤­®§­ ç­® ®¯à¥¤¥«¨¬ ¢á¥ ª®íää¨æ¨¥­âë à¥è¥­¨ï Wr(x; t), ªà®¬¥ ª®íää¨æ¨¥­â®¢,
­ å®¤ïé¨åáï ¢ ¢¨¤¥ ¬­®¦¨â¥«¥© ¯à¨ í«¥¬¥­â å ï¤à  ®¯¥à â®à  R0. �¬¥¥¬

�rij(x) = [�j(x)� �i(x)]�1 � �rij(x); i = 1; n; j = p; q + s; i 6= j; (3.8)

gril(x) = [�q+l�2(x)� �i(x)]
�1 �mril(x); i = 1; n; l = 1; 3; i 6= q + l � 2; (3.9)

!ri(x) = ��1i (x) � Sri(x); i = 1; n: (3.10)

� ¬¥ç ­¨¥. �«ï â®£® çâ®¡ë ª®íää¨æ¨¥­âë !ri(x) ¡ë«¨ ¤®áâ â®ç­® £« ¤ª¨¬¨ äã­ªæ¨ï¬¨
¯à¨ x 2 I, ­¥®¡å®¤¨¬® ¯à¥¤¯®«®¦¨âì, çâ® ¨¬¥îâ ¬¥áâ® â®ç¥ç­ë¥ ãá«®¢¨ï

Sr(q+l�2)(xl) = 0; l = 1; 3; (3.11)

£¤¥ x1 = 0, x2 = x0, x3 = a.

� ª¨¬ ®¡à §®¬, áä®à¬ã«¨àã¥¬ ¢ ¢¨¤¥ â¥®à¥¬ë ¯®«ãç¥­­ë¥ à¥§ã«ìâ âë.

�¥®à¥¬  1. �ãáâì: 1) ¯à ¢ ï ç áâì ãà ¢­¥­¨ï (3:5) ¯à¨­ ¤«¥¦¨â ¯à®áâà ­áâ¢ã (2:5) ¨
¯à¥¤áâ ¢¨¬  ¢ ¢¨¤¥ à ¢¥­áâ¢  (3:6);

2) hr(x; t) ­¥ á®¤¥à¦¨â í«¥¬¥­â®¢ ï¤à  ®¯¥à â®à  R0;
3) ¨¬¥îâ ¬¥áâ® â®ç¥ç­ë¥ ãá«®¢¨ï (3:11).
�®£¤  ¢ ¯à®áâà ­áâ¢¥ Yr áãé¥áâ¢ã¥â à¥è¥­¨¥ ¢¥ªâ®à­®£® ãà ¢­¥­¨ï (3:5), ¯à¥¤áâ ¢¨¬®¥ ¢

¢¨¤¥

Wr(x; t) = Zr(x; t) + yr(x; t); (3.12)

£¤¥

Zr(x; t) =
nX
i=1

bi(x)�rip(x) exp tp +
q+s�1X
i=p+1

bi(x)�rii(x) exp eti +
+

nX
i=q+s

bi(x)�ri(q+s)(x) exp tq+s +
3X

l=1

bq+s�2(x)gr(q+s�2)l(x) (tq+s�2); (3.13)

ª®íää¨æ¨¥­âë ¯à¨ ¡ §®¢ëå í«¥¬¥­â å ï¢«ïîâáï ¯à®¨§¢®«ì­ë¬¨, ¤®áâ â®ç­® £« ¤ª¨¬¨ äã­ª-

æ¨ï¬¨ ¯à¨ x 2 I,

yr(x; t) �
nX
i=1

bi(x)
� q+sX

j=p; j 6=i

�rij(x) exp etj + 3X
l=1; i 6=q+s�2

gril(x) (tq+s�2) + !ri(x)
�
; (3.14)

  ª®íää¨æ¨¥­âë ¢ à¥è¥­¨¨ (3:14) áãâì ®¤­®§­ ç­® ®¯à¥¤¥«¥­­ë¥ äã­ªæ¨¨ á®£« á­® ä®à¬ã« ¬

(3:8){(3:10).

4. �®áâà®¥­¨¥ £« ¢­®£® ç«¥­   á¨¬¯â®â¨ª¨ à¥è¥­¨ï à áè¨à¥­­®© § ¤ ç¨

�à¨áâã¯¨¬ ª ¯®á«¥¤®¢ â¥«ì­®¬ã à¥è¥­¨î á¥à¨¨ ¨â¥à æ¨®­­ëå § ¤ ç (3.2){(3.4). �¥è¥­¨¥¬
®¤­®à®¤­®£® ãà ¢­¥­¨ï (3.2) ¢ ¯à®áâà ­áâ¢¥ Y�1 ¡ã¤¥â äã­ªæ¨ï W�1(x; t) = Z�1(x; t), ®¯à¥¤¥-
«¥­­ ï ä®à¬ã«®© (3.13) ¯à¨ r = �1.

�¥à¥¤ â¥¬, ª ª ¯à¨áâã¯¨âì ª à¥è¥­¨î á«¥¤ãîé¥£® ãà ¢­¥­¨ï (3.3), á­ ç «  ¢ëç¨á«¨¬ ¥£®
¯à ¢ãî ç áâì. �ç¨âë¢ ï â®¦¤¥áâ¢® (2.9), ¨¬¥¥¬

H0(x; t) �
nX
i=1

bi(x)hi(x)�
3X

l=1

bq+l�2(x)'0q+l�2(x)g(�1)(q+l�2)(x) �
nX
i=1

S0i(x): (4.1)
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�«ï ¯à ¢®© ç áâ¨ ãà ¢­¥­¨ï (3.3) ¨¬¥îâ ¬¥áâ® ãá«®¢¨ï 1) ¨ 2) â¥®à¥¬ë 1. �«ï â®£® çâ®¡ë ¨¬¥«®
¬¥áâ® ãá«®¢¨¥ 3) íâ®© â¥®à¥¬ë, ¨á¯®«ì§ã¥¬ ¯à®¨§¢®«ì­®áâì ª®íää¨æ¨¥­â®¢, á®¤¥à¦ é¨åáï ¢
à ¢¥­áâ¢¥ (4.1). � ¤ ¤¨¬ â®ç¥ç­ë¥ ãá«®¢¨ï

g(�1)(q+l�2)(xl) = ['0q+l�2(xl)]
�1hq+l�2(xl) = ['0q+l�2(xl)]

�1(h(xl); b
�
q+l�2(xl)); (4.2)

£¤¥ xl 2 f0; x0; ag. �à¨ ¢ë¯®«­¥­¨¨ ãá«®¢¨© (4.2) ¢ ¯à®áâà ­áâ¢¥ Y0 áãé¥áâ¢ã¥â à¥è¥­¨¥ ãà ¢-
­¥­¨ï (3.3), ¯à¥¤áâ ¢¨¬®¥ ¢ ¢¨¤¥ (3.12) ¯à¨ r = 0, ¢ ª®â®à®¬

y0(x; t) � !0(x) �
nX
i=1

bi(x) � ��1i (x) � S0i(x):

�  á«¥¤ãîé¥¬ íâ ¯¥ ¤«ï â®£®, çâ®¡ë ª ¯®áâà®¥­¨î à¥è¥­¨ï ãà ¢­¥­¨ï (3.4) ¯à¨ r = 1 ¬®¦­®
¡ë«® ¡ë ¯à¨¬¥­¨âì â¥®à¥¬ã 1, ¯®«ãç¨¬ á«¥¤ãîé¨¥ ¤¨ää¥à¥­æ¨ «ì­ë¥ ãà ¢­¥­¨ï ¨ á¨áâ¥¬ë
¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© (r = �1):

�0rm(x) +Bm � �rm(x) = 0; m 2 fp; q + sg;

Di�rii(x) = 0; Digri(x) = 0; i = p+ 1; q + s;
(4.3)

  â ª¦¥ ¨ ­ ç «ì­ë¥ ãá«®¢¨ï

g0(q+l�2)(xl) = 0; l = 1; 3: (4.4)

�¤¥áì (ebij(x) = (b0i(x); b
�
j (x)), Bp(x) = ((ebij(x)))pi;j=1, bq+s(x) = ((eb(x)))ni;j=q+s | ª¢ ¤à â­ë¥ ¬ âà¨-

æë á®®â¢¥âáâ¢ãîé¨å ¯®àï¤ª®¢,   �r p = (�r 1 p; : : : ; �r p p), �r (q+s) = (�r (q+s) (q+s); : : : ; �r n (q+s)) |
¢¥ªâ®àë á®®â¢¥âáâ¢ãîé¨å à §¬¥à­®áâ¥©.

� ª¨¬ ®¡à §®¬, ¤«ï ®¯à¥¤¥«¥­¨ï í«¥¬¥­â®¢ �rii(x), i = p+ 1; q + s� 1, ¯®  ­ «®£¨¨ á ¯à¥-
¤ë¤ãé¨¬ (á¬. [3]), ¬ë ¯®«ãç¨«¨ áª «ïà­ë¥ ¤¨ää¥à¥­æ¨ «ì­ë¥ ãà ¢­¥­¨ï,   ¤«ï ®¯à¥¤¥«¥­¨ï
ª®¬¯®­¥­â ¢¥ªâ®à®¢ �rp ¨ �r(q+s) ¯®«ãç¨«¨ «¨­¥©­ë¥ á¨áâ¥¬ë ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©
¯®àï¤ª®¢, á®®â¢¥âáâ¢ãîé¨å ªà â­®áâï¬ í«¥¬¥­â®¢ �p(x) ¨ �q+s(x).

�«¥¤®¢ â¥«ì­®, ¯à¨ ¢ë¯®«­¥­¨¨ ãá«®¢¨© (4.3) ¨ (4.4)

1) ®¤­®§­ ç­® ®¯à¥¤¥«¥­ë äã­ªæ¨¨ g(�1)(q+l�2)(x), l = 1; 3;
2) äã­ªæ¨¨ �(�1)ii(x), i = 1; n, ®¯à¥¤¥«¥­ë á â®ç­®áâìî ¤® ¯à®¨§¢®«ì­ëå ¯®áâ®ï­­ëå ¬­®-

¦¨â¥«¥© �0(�1)ii;
3) ¢ ¯à®áâà ­áâ¢¥ Y1 áãé¥áâ¢ã¥â à¥è¥­¨¥ ãà ¢­¥­¨ï (3.4) ¯à¨ r = 1, ¯à¥¤áâ ¢¨¬®¥ ¯® ä®à-

¬ã«¥ (3.12) ¯à¨ r = 1.

�à®¤¥« ¢ ¥é¥ ®¤¨­ ¨â¥à æ¨®­­ë© æ¨ª«,

1) ®¤­®§­ ç­® ®¯à¥¤¥«¨¬ äã­ªæ¨¨ g0(q+l�2)(x) � 0, l = 1; 3;
2) äã­ªæ¨¨ �0ii(x), i = 1; n, ®¯à¥¤¥«¨¬ á â®ç­®áâìî ¤® ¯à®¨§¢®«ì­ëå ¯®áâ®ï­­ëå ¬­®¦¨-

â¥«¥© �00ii ª ª à¥è¥­¨ï ®¤­®à®¤­ëå ãà ¢­¥­¨© (4.3) ¯à¨ r = 0;
3) á®£« á­® â¥®à¥¬¥ 1, ®¡¥á¯¥ç¨¬ áãé¥áâ¢®¢ ­¨¥ à¥è¥­¨ï ãà ¢­¥­¨ï (3.4) ¯à¨ r = 2 ¢ ¯à®-

áâà ­áâ¢¥ Y2.

� ª¨¬ ®¡à §®¬, à¥è ï ¯®áâ¥¯¥­­® ¨â¥à æ¨®­­ë¥ ãà ¢­¥­¨ï (3.2){(3-4) ¯à¨ r = 1; 2, ¬ë ®¯à¥-
¤¥«¨«¨ äã­ªæ¨î

fW0(x; t; ") � "�1W�1(x; t) +W0(x; t) � "�1Z�1(x; t) + Z0(x; t) +
nX
i=1

bi(x)!0i(x):
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5. �¤­®§­ ç­ ï à §à¥è¨¬®áâì ¨â¥à æ¨®­­ëå § ¤ ç

�¥è¥­¨¥ ãà ¢­¥­¨ï (3.2) á®¤¥à¦¨â n ¯à®¨§¢®«ì­ëå ¯®áâ®ï­­ëå �0(�1)ii, i = 1; n. �«ï ®¯à¥¤¥-
«¥­¨ï íâ¨å ¯®áâ®ï­­ëå ¯®¤áâ ¢¨¬ ªà ¥¢ë¥ ãá«®¢¨ï (3.2) ¢ ¯®áâà®¥­­®¥ à¥è¥­¨¥ W�1(x; t) (á¬.
(3.12) ¯à¨ r = �1). � à¥§ã«ìâ â¥ ¯®¤áâ ­®¢ª¨ ¯®«ãç¨¬ á¨áâ¥¬ã n  «£¥¡à ¨ç¥áª¨å ãà ¢­¥­¨©
¢¨¤  (r = �1)

�(")Cr = �r; (5.1)

£¤¥ Cr = (Cr1; : : : ; Crn) | ­¥¨§¢¥áâ­ë© ¢¥ªâ®à,  

��1 = (�1; : : : ; �q�1 � �(�1)(q�1); �q � �(�1)q; �q+1 � �(�1)(q+1); 0; : : : ; 0)

| § ¤ ­­ë© ¢¥ªâ®à.
�¯à¥¤¥«¨â¥«ì ¬ âà¨æë �(") ¬®¦­® § ¯¨á âì ¢ ¢¨¤¥ ¡«®ç­®£® ®¯à¥¤¥«¨â¥«ï

j�(")j =

������
�11 �1s

a1q : : : bqq(x0) : : : anq
�s1 �ss

������ ;
£¤¥ ¢á¥ ç«¥­ë ®¯à¥¤¥«¨â¥«¥© j�s1j ¨ j�1sj ï¢«ïîâáï ¤®áâ â®ç­® ¬ «ë¬¨ ç¨á« ¬¨ ¯à¨ "! +0,  

�11 = kbik(0)k; i; k = 1; q � 1; �ss = kbik(a)k; i; k = q + 1;n:

�ãáâì
det�11 6= 0; det�ss 6= 0; bqq(x0) 6= 0:

�®£¤  ¯à¨ ¤®áâ â®ç­® ¬ «ëå §­ ç¥­¨ïå ¯ à ¬¥âà  " > 0 ®¯à¥¤¥«¨â¥«ì ¬ âà¨æë �(") â®¦¥ ­¥
à ¢¥­ ­ã«î, ¯à¨ç¥¬ ¨¬¥¥â ¬¥áâ®  á¨¬¯â®â¨ç¥áª®¥ à ¢¥­áâ¢®

det�(") = bqq(x0) det�11 det�ss +O("):

�«¥¤®¢ â¥«ì­®, ¨§ á¨áâ¥¬ë (5.1) ®¤­®§­ ç­® ®¯à¥¤¥«¨¬ ¢¥ªâ®à C�1, â. ¥. ­ ¬¨ ¡ã¤¥â ®¤­®-
§­ ç­® ®¯à¥¤¥«¥­® à¥è¥­¨¥ § ¤ ç¨ (3.2).

� ¬¥ç ­¨¥. �« £®¤ àï ã¡ë¢ îé¨¬ íªá¯®­¥­â ¬, ¤«ï ¤®áâ â®ç­® ¬ «ëå §­ ç¥­¨© ¯ à ¬¥-
âà  " > 0 ¯®áâà®¥­­®¥ à¥è¥­¨¥ "�1W�1(x; t) ¢á¥ ¦¥ ®áâ ¥âáï ®£à ­¨ç¥­­ë¬ ­  «î¡®¬ ª®¬¯ ªâ¥
®âà¥§ª  [0; a], ­¥ á®¤¥à¦ é¥¬ â®ç¥ª x = 0, x = x0 ¨ x = a. � áâ® ­  ¯à ªâ¨ª¥ ®£à ­¨ç¨¢ îâ-
áï â®«ìª® £« ¢­ë¬ ç«¥­®¬  á¨¬¯â®â¨ª¨ à¥è¥­¨ï. �®íâ®¬ã ¯®«¥§­® ¡ë ¯®«ãç¨âì £« ¢­ë© ç«¥­
 á¨¬¯â®â¨ª¨ à¥è¥­¨ï ¨áá«¥¤ã¥¬®© § ¤ ç¨ ¢ ­ ¨¡®«¥¥ ¯à®áâ®¬ ¢¨¤¥, çâ® ­ ¬¨ ¨ ¡ã¤¥â á¤¥« ­®.

�áå®¤ï ¨§ áâàãªâãàë ¨§¢¥áâ­®£® ¢¥ªâ®à  ��1, § ¤ ¤¨¬ ­ ç «ì­ë© ¢¥ªâ®à � á«¥¤ãîé¨¬ ®¡à -
§®¬:

� = B � y��1(M0) +C � y��1(Mx0) +D � y��1(Ma); (5.2)

£¤¥

y��1(x) �
3X

l=1

bq+l�2(x) � '
0
q+l�2(x) � g(�1)(q+l�2)(x): (5.3)

�à¨ § ¤ ­¨¨ ­ ç «ì­®£® ¢¥ªâ®à  � ¢ ¢¨¤¥ (5.2){(5.3), á¨áâ¥¬  (5.1) ¯à¨ r = �1 ¯à¥¢à é ¥âáï
¢ ®¤­®à®¤­ãî á¨áâ¥¬ã, â. ¥. C�1 = 0. �«¥¤®¢ â¥«ì­®, à¥è¥­¨¥¬ ¯¥à¢®© ¨â¥à æ¨®­­®© § ¤ ç¨ (3.2)
¡ã¤¥â äã­ªæ¨ï

y�1(x; t) �
3X

l=1

bq+l�2(x) � g(�1)(q+l�2)(x) �  (tq+l�2):

�«ï ®¤­®§­ ç­®£® ®¯à¥¤¥«¥­¨ï à¥è¥­¨ï ãà ¢­¥­¨ï (3.3) ¯®¤áâ ¢¨¬ ªà ¥¢ë¥ ãá«®¢¨ï (3.3) ¢
äã­ªæ¨î (3.12) ¯à¨ r = 0. �«ï ®¯à¥¤¥«¥­¨ï ­¥¨§¢¥áâ­®£® ¢¥ªâ®à  C0 ¯®«ãç¨¬ á¨áâ¥¬ã (5.1) ¯à¨
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r = 0. �¯à¥¤¥«¨¢ ¨§ ¯®«ãç¥­­®© á¨áâ¥¬ë ®¤­®§­ ç­® ¢¥ªâ®à C0, ¯®«ãç¨¬ ®¤­®§­ ç­® ®¯à¥¤¥-
«¥­­®¥ à¥è¥­¨¥ ¨â¥à æ¨®­­®© § ¤ ç¨ (3.3).

�à®¤®«¦ ï ¤ «¥¥ à¥è âì ¨â¥à æ¨®­­ë¥ § ¤ ç¨ (3.4) ¯à¨ r > 2, ¬¥â®¤®¬ ¬ â¥¬ â¨ç¥áª®© ¨­-
¤ãªæ¨¨ ¬®¦­® ¯®ª § âì, çâ® á¥à¨ï § ¤ ç (3.2){(3.4)  á¨¬¯â®â¨ç¥áª¨ ª®àà¥ªâ­  ¢ ¯à®áâà ­áâ¢ å
¡¥§à¥§®­ ­á­ëå à¥è¥­¨© Yr, r � �1.

6. �æ¥­ª  ®áâ â®ç­®£® ç«¥­   á¨¬¯â®â¨ç¥áª®£® àï¤  à¥è¥­¨ï

� ¯¨è¥¬ à¥è¥­¨¥ à áè¨à¥­­®© § ¤ ç¨ (1.3) ¢ ¢¨¤¥

W (x; t; ") �Wm(x; t; ") + �m+1(x; t; "); (6.1)

£¤¥ Wm(x; t; ") �
mP

r=�1
"r �Wr(x; t) | ç áâ¨ç­ ï m-áã¬¬  àï¤  (3.1),   �m+1(x; t; ") | ®áâ â®ç­ë©

ç«¥­ íâ®£® àï¤ .
�à®¢¥¤¥¬ áã¦¥­¨¥ ¢ â®¦¤¥áâ¢¥ (6.1) ¯à¨ t = �(x; "). �®«ãç¨¬

W (x;�(x; "); ") �Wm(x;�(x; "); ") + �m+1(x;�(x; "); "):

�á¯®«ì§ãï ¬¥â®¤¨ªã à ¡®â [4]{[5], ¬®¦­® ¯®ª § âì, çâ® ¨¬¥¥â ¬¥áâ® á«¥¤ãîé ï ®æ¥­ª  ®áâ -
â®ç­®£® ç«¥­   á¨¬¯â®â¨ª¨ à¥è¥­¨ï:

jjj�m+1(x;�(x; "))jjj < K"m+1; (6.2)

£¤¥ ª®­áâ ­â  K ­¥ § ¢¨á¨â ®â ¯¥à¥¬¥­­®© x 2 I ¨ ¬ «®£® ¯ à ¬¥âà  " > 0.
�ä®à¬ã«¨àã¥¬ ¢ ¢¨¤¥ ®¡é¥© â¥®à¥¬ë à¥§ã«ìâ âë, ¯®«ãç¥­­ë¥ ¢ íâ®© à ¡®â¥.

�¥®à¥¬  2. �ãáâì ¤«ï § ¤ ç¨ (1) ¨¬¥îâ ¬¥áâ® ãá«®¢¨ï 1� ¨ 2�. �®£¤  ¯à¨ ¤®áâ â®ç­®

¬ «ëå §­ ç¥­¨ïå ¯ à ¬¥âà  " > 0

1) ¢¢¥¤¥­¨¥¬ ­®¢®© ¢¥ªâ®à-¯¥à¥¬¥­­®© t ¯® ä®à¬ã« ¬ (1:1), ��� (1) ¯® ®¯à¥¤¥«¥­­®¬ã § -

ª®­ã ¯®áâ ¢«¥­  ¢ á®®â¢¥âáâ¢¨¥ à áè¨à¥­­ ï § ¤ ç  (1:3);
2) ¢ ¯à®áâà ­áâ¢¥ ¡¥§à¥§®­ ­á­ëå à¥è¥­¨© (2:3) à áè¨à¥­­ ï § ¤ ç  (1:3) à¥£ã«ïà­  ®â-

­®á¨â¥«ì­® ¬ «®£® ¯ à ¬¥âà  " > 0;
3) à¥è¥­¨¥ à áè¨à¥­­®© § ¤ ç¨ (1:3) ¯à¥¤áâ ¢¨¬® ¢ ¢¨¤¥  á¨¬¯â®â¨ç¥áª®£® àï¤  (3:1),

ª®íää¨æ¨¥­âë ª®â®à®£® ¯à¨­ ¤«¥¦ â ��� (2:3);
4) áã¦¥­¨¥  á¨¬¯â®â¨ç¥áª®£® àï¤  (3:1) ¯à¨ t = �(x; ") ¥áâì  á¨¬¯â®â¨ç¥áª¨© àï¤ à¥è¥-

­¨ï ��� (1);
5) ®áâ â®ç­ë© ç«¥­  á¨¬¯â®â¨ç¥áª®£® àï¤  à¥è¥­¨ï ��� (1) ¨¬¥¥â ®æ¥­ªã, ¯à¥¤áâ ¢«¥­-

­ãî á®®â­®è¥­¨¥¬ (6:2);
6) ­  «î¡®¬ ª®¬¯ ªâ¥ ®âà¥§ª  [0; a], ­¥ á®¤¥à¦ é¥¬ â®ç¥ª x = 0, x = x0 ¨ x = a, ¨¬¥¥â

¬¥áâ® ¯à¥¤¥«ì­®¥ à ¢¥­áâ¢®

lim
"!+0

W (x; ") = !(x);

£¤¥ !(x) | à¥è¥­¨¥ ¢ëà®¦¤¥­­®£® ¢¥ªâ®à­®£® ãà ¢­¥­¨ï (3).
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