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1. �¨­ ¬¨ª  ¯«¥­®ç­ëå â¥ç¥­¨© ­¥«¨­¥©­®-¢ï§ª®© ¦¨¤ª®áâ¨ á® áâ¥¯¥­­ë¬ à¥®«®£¨ç¥áª¨¬
§ ª®­®¬ ¢ ®¤­®¬¥à­®¬ ¯à¨¡«¨¦¥­¨¨ ®¯¨áë¢ ¥âáï ãà ¢­¥­¨¥¬ [1]{[3]

@l

@t
=
@q

@x
; t > 0; �1 < x <1; (1.1)

£¤¥ l | ¡¥§à §¬¥à­ ï â®«é¨­  ¯«¥­ª¨, q | ¡¥§à §¬¥à­ë© ¯®â®ª ¦¨¤ª®áâ¨

q = sgn
@l

@x

�
l2+n

n+ 2

���� @l@x
����n�; n > 1; (1.2)

t | ¡¥§à §¬¥à­®¥ ¢à¥¬ï, ¯®áâ®ï­­ ï n ®¯à¥¤¥«ï¥âáï à¥®«®£¨ç¥áª¨¬ § ª®­®¬.
�®¤ § ¤ ç¥© ® à á¯ ¤¥ à §àë¢  ¤«ï ãà ¢­¥­¨ï (1.1) ¯®­¨¬ ¥âáï âà¥¡®¢ ­¨¥ ®âëáª ­¨ï ¥£®

­¥¢®§à áâ îé¥£® ­¥®âà¨æ â¥«ì­®£® ­¥¯à¥àë¢­®£® ­  ¢á¥© ®á¨ x ¢¬¥áâ¥ á ¯®â®ª®¬ q à¥è¥­¨ï
l(t; x), ã¤®¢«¥â¢®àïîé¥£® ­ ç «ì­®¬ã ãá«®¢¨î

l(0; x) = l0(x); l0(x) = 1 (x � 0); l0(x) = 0 (x > 0): (1.3)

� ¦­ ï à®«ì § ¤ ç¨ ® à á¯ ¤¥ à §àë¢  ¯à¨ ¯®áâà®¥­¨¨ à¥è¥­¨ï § ¤ ç¨ �®è¨ á à §àë¢­ë¬¨
­ ç «ì­ë¬¨ ¤ ­­ë¬¨ å®à®è® ¨§¢¥áâ­  [4]. � ¯. 2 ¤ ­­®© à ¡®âë ¡ã¤¥â ¯®áâà®¥­® ¥¤¨­áâ¢¥­­®¥
 ¢â®¬®¤¥«ì­®¥ à¥è¥­¨¥ § ¤ ç¨ (1.1){(1.3) | ®á­®¢­®© à¥§ã«ìâ â à ¡®âë. � ¯. 3, ¨á¯®«ì§ãï à¥-
§ã«ìâ âë, ¯®«ãç¥­­ë¥ ¢ ¯. 2, à áá¬®âà¨¬  ¢â®¬®¤¥«ì­ë¥ à §àë¢­ë¥ à¥è¥­¨ï ãà ¢­¥­¨ï (1.1),
­¥áª®«ìª® ¬®¤¨ä¨æ¨à®¢ ¢ á íâ®© æ¥«ìî ãá«®¢¨¥ (1.3). � ¤ «ì­¥©è¥¬ ¡ã¤ãâ ¨á¯®«ì§®¢ âìáï ®¡®-
§­ ç¥­¨ï
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2. � íâ®¬ ¯ã­ªâ¥ ¤«ï § ¤ ç¨ ® à á¯ ¤¥ à §àë¢  ¤«ï ãà ¢­¥­¨ï (1.1) ¯®áâà®¨¬ ­¥¢®§à áâ î-
é¥¥ ­¥®âà¨æ â¥«ì­®¥ ­¥¯à¥àë¢­®¥ ¢¬¥áâ¥ á ¯®â®ª®¬ q = ��ln+2(�lx)n à¥è¥­¨¥ ãà ¢­¥­¨ï

lt = �(�ln+2(�lx)n)x; (2.1)

ã¤®¢«¥â¢®àïîé¥¥ ­ ç «ì­®¬ã ãá«®¢¨î (1.3). �à ¢­¥­¨¥ (2.1) ¢¬¥áâ¥ á ãá«®¢¨ï¬¨ (1.3) ¤®¯ãáª ¥â
£àã¯¯ã à áâï¦¥­¨© á ®¯¥à â®à®¬

X = t@t + �x@x: (2.2)

�¥è¥­¨¥ § ¤ ç¨ ® à á¯ ¤¥ à §àë¢  ¤«ï ãà ¢­¥­¨ï (2.1) ¡ã¤¥¬ áâà®¨âì ¢ ¢¨¤¥ l(t; x) = V (�),
£¤¥ � = xt�� | ¨­¢ à¨ ­â £àã¯¯ë (2.2). �§ ãà ¢­¥­¨ï (2.1) ¨ ­ ç «ì­®£® ãá«®¢¨ï (1.3) ­ ©¤¥¬
¤«ï ­¥®âà¨æ â¥«ì­®© ã¡ë¢ îé¥© äã­ªæ¨¨ V ­¥«¨­¥©­®¥ ãà ¢­¥­¨¥

��V� = (�V n+2(�V�)n)� (2.3)

� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­¤  äã­¤ ¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨©
(¯à®¥ªâ ò00-01-00128).
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¨ £à ­¨ç­ë¥ ãá«®¢¨ï

V (1) = 0; (2.4)

V (�1) = 1: (2.5)

�§ ãá«®¢¨ï ­¥¯à¥àë¢­®áâ¨ ¯®â®ª  á«¥¤ã¥â ­¥¯à¥àë¢­®áâì äã­ªæ¨¨ q1 = �V n+2(�V�)n ¯à¨ j�j <
1. �à ¢­¥­¨¥ (2.3) à áá¬®âà¨¬ á­ ç «  ¢ ¯®«ã¯«®áª®áâ¨ � > 0. � æ¥«ìî ¯®­¨¦¥­¨ï ¯®àï¤ª 
ãà ¢­¥­¨ï (2.3) ¯®«®¦¨¬

V = �
'(�);  = �'0�: (2.6)

�ã¤¥¬ ¨¬¥âì

V 0

� = ��n�W ('; ); (2.7)

W =  + 
'. �®á«¥ ¯®¤áâ ­®¢ª¨ á®®â­®è¥­¨© (2.6), (2.7) ¢ ãà ¢­¥­¨¥ (2.3) ­ ©¤¥¬, çâ® à¥è¥­¨ï
ãà ¢­¥­¨ï (2.3), ®â«¨ç­ë¥ ®â à¥è¥­¨© V = const, ¬®£ãâ ¡ëâì ¯®«ãç¥­ë á ¯®¬®éìî (2.6) ¨§
ãà ¢­¥­¨ï ¯¥à¢®£® ¯®àï¤ª 

d 

d'
= �

P1('; )
Q1('; )

; (2.8)

£¤¥

P1 = �
�

�
+ 'n+1(�W )n�2[
n' + �(3n + 2)'W + 1

�
 W ]; Q1 = n'n+2 (�W )n�2:

� ¦¤®¥ à¥è¥­¨¥  =  (') ãà ¢­¥­¨ï (2.8) ¯®à®¦¤ ¥â ®¤­®¯ à ¬¥âà¨ç¥áª®¥ á¥¬¥©áâ¢® à¥è¥­¨©
ãà ¢­¥­¨ï á à §¤¥«ïîé¨¬¨áï ¯¥à¥¬¥­­ë¬¨  = �'0�,   § â¥¬ á ¯®¬®éìî ¯¥à¢®£® ¨§ á®®â­®è¥­¨©
(2.6) ¨ ®¤­®¯ à ¬¥âà¨ç¥áª®¥ á¥¬¥©áâ¢® à¥è¥­¨© ãà ¢­¥­¨ï (2.3).

�à¥¦¤¥ ¢á¥£® ¯®áâà®¨¬ ¢ ¯®«ã¯«®áª®áâ¨ � > 0 ­¥¢®§à áâ îé¥¥ à¥è¥­¨¥ V1 ãà ¢­¥­¨ï (2.3),
ã¤®¢«¥â¢®àïîé¥¥ £à ­¨ç­®¬ã ãá«®¢¨î (2.4) ¨ ãá«®¢¨î ­¥¯à¥àë¢­®áâ¨ ¯®â®ª  q. � á¨«ã (2.7)
¨ ãá«®¢¨ï ­¥¢®§à áâ ­¨ï à¥è¥­¨ï V1 ãà ¢­¥­¨¥ (2.8) á«¥¤ã¥â à áá¬ âà¨¢ âì ¢ á¥ªâ®à¥ I, ï¢«ï-
îé¥¬áï ¯¥à¥á¥ç¥­¨¥¬ ¯®«ã¯«®áª®áâ¨ ' > 0 á ¯®«ã¯«®áª®áâìî W < 0. �¥âàã¤­® § ¬¥â¨âì,
çâ® á¥ªâ®àã I æ¥«¨ª®¬ ¯à¨­ ¤«¥¦¨â ­¥¯à¥àë¢­ ï ¢¥â¢ì  =  1(') ¨§®ª«¨­ë ­ã«ï (ªà¨¢ ï
P1('; ) = 0) ãà ¢­¥­¨ï (2.8).

�¨á. 1
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�â  ¢¥â¢ì ¯à¨ ' ! 0 ¨¬¥¥â ¢¥àâ¨ª «ì­ãî  á¨¬¯â®âã ' = 0,   ¯à¨ ' ! 1 | ­ ª«®­­ãî
 á¨¬¯â®âã  = k1', £¤¥ ã£«®¢®© ª®íää¨æ¨¥­â

k1 = �
��

2
(2n2 + 7n+ 4 + (4n4 + 16n3 + 21n2 + 8n)1=2);

¯à¨ç¥¬  1 � �(�'�n�1)1=n ¯à¨ ' ! 0. �á¯®«ì§ãï íâ®â ä ªâ, ¬®¦­® ¯®ª § âì, çâ® ¢ á¥ªâ®à¥ I
¨¬¥¥âáï ¤¢  á¥¬¥©áâ¢  ¨­â¥£à «ì­ëå ªà¨¢ëå ãà ¢­¥­¨ï (2.8). �à¨¢ë¥ á¥¬¥©áâ¢  L1 ­ ç¨­ îâ-
áï (à¨á. 1) ¢ â®çª å ¯àï¬®© A: W = 0. �à¨ ' ! 1 ®­¨ ¨¬¥îâ ¯àï¬ãî A á¢®¥© ­ ª«®­­®©
 á¨¬¯â®â®©, ¯à¨ç¥¬ á¯à ¢¥¤«¨¢   á¨¬¯â®â¨ª 

W ('; ) � B1'
�n�: (2.9)

� á®®â­®è¥­¨¨ (2.9) ª®íää¨æ¨¥­â B1 = B1('0) < 0 ('0 > 0) ®¤­®§­ ç­® ®¯à¥¤¥«ï¥âáï â®çª®©
('0;  0), ¢ ª®â®à®© ­ ç¨­ ¥âáï ¨­â¥£à «ì­ ï ªà¨¢ ï á¥¬¥©áâ¢  L1. �â¨ ªà¨¢ë¥ «¨¡® ­¥ ¨¬¥-
îâ íªáâà¥¬ «ì­ëå â®ç¥ª, «¨¡® ¨¬¥îâ ¯® ¤¢¥ íªáâà¥¬ «ì­ë¥ â®çª¨ (â®çªã ¬ ªá¨¬ã¬  ¨ â®çªã
¬¨­¨¬ã¬ ), à á¯®«®¦¥­­ë¥ ­  ¨§®ª«¨­¥ ­ã«ï  1. �­â¥£à «ì­ë¥ ªà¨¢ë¥ á¥¬¥©áâ¢  L2 ¨¬¥îâ
¢¥àâ¨ª «ì­ãî  á¨¬¯â®âã ' = 0 ¨ ­ ª«®­­ãî  á¨¬¯â®âã | ¯àï¬ãî A, ¯à¨ç¥¬ ¤«ï ­¨å á¯à ¢¥¤-
«¨¢ë  á¨¬¯â®â¨ª¨

 � A1'
�1=(n�) ('! 0); W ('; ) � c1(A1)'

�n� ('!1): (2.10)

�¤¥áì ª®íää¨æ¨¥­âë A1 < 0 ¨ c1 = c1(A1) < 0 ®¯à¥¤¥«ïîâáï ¨­â¥£à «ì­®© ªà¨¢®© á¥¬¥©áâ¢  L2,
¢á¥£¤  B1('0) > c1(A1). �à¨¢ë¥ á¥¬¥©áâ¢  L2 ¯¥à¥á¥ª îâ ¨§®ª«¨­ã ­ã«ï  1 ¢ â®çª¥ ¬ ªá¨¬ã¬ .
�¥¬¥©áâ¢  L1 ¨ L2 à §¤¥«ï¥â â ª¦¥ «¥¦ é ï ¢ á¥ªâ®à¥ I ªà¨¢ ï L | ¨­â¥£à «ì­ ï ªà¨¢ ï á
 á¨¬¯â®â¨ª®©

 � �

�
�

�
'n+1

��1=n
('! 0); (2.11)

W ('; ) � B'�n� ('!1): (2.12)

�®íää¨æ¨¥­â B ¢ á®®â­®è¥­¨¨ (2.12) ¬®¦¥â ¡ëâì ®¯à¥¤¥«¥­ «¨èì ç¨á«¥­­®. �â¬¥â¨¬, çâ®
¢á¥£¤  (â. ¥. ¤«ï ¢á¥å '0 > 0 ¨ A1 < 0) á¯à ¢¥¤«¨¢ë ­¥à ¢¥­áâ¢  B1('0) > B > c1(A1).

�¤­®¯ à ¬¥âà¨ç¥áª¨¥ á¥¬¥©áâ¢  L1 ¨ L2 ¯®à®¦¤ îâ ¢ á¨«ã á®®â­®è¥­¨© (2.6), (2.7) ¤¢ã¯ à -
¬¥âà¨ç¥áª¨¥ á¥¬¥©áâ¢  ­¥®âà¨æ â¥«ì­ëå ã¡ë¢ îé¨å ¯à¨ � > 0 à¥è¥­¨© ãà ¢­¥­¨ï (2.3), ªà¨¢ ï
L, ¢ á¢®î ®ç¥à¥¤ì, ¯®à®¦¤ ¥â ®¤­®¯ à ¬¥âà¨ç¥áª®¥ á¥¬¥©áâ¢® à¥è¥­¨© (¯ à ¬¥âà á¥¬¥©áâ¢  |
â®çª  äà®­â  �0 à¥è¥­¨ï V (�)). � ¯®¬®éìî  á¨¬¯â®â¨ç¥áª¨å á®®â­®è¥­¨© (2.9), (2.10) ­¥âàã¤­®
ã¡¥¤¨âìáï, çâ® à¥è¥­¨ï, ¯®à®¦¤ ¥¬ë¥ ¢ ¯®«ã¯«®áª®áâ¨ � > 0 ¨­â¥£à «ì­ë¬¨ ªà¨¢ë¬¨ á¥¬¥©áâ¢
L1 ¨ L2, ­¥ ¬®£ãâ ã¤®¢«¥â¢®àïâì £à ­¨ç­®¬ã ãá«®¢¨î (2.4) ¨ ãá«®¢¨î ­¥¯à¥àë¢­®áâ¨ ¯®â®ª  q
¯à¨ � > 0.

� ®¡®à®â, ¨§ á®®â­®è¥­¨ï (2.11) á«¥¤ã¥â

' � cn

�
�0 � �

�0

�n�

(� ! �0 � 0; �0 > 0); cn = (n�)�n�(�=�)� ;

®âªã¤  ¤«ï ­¥®âà¨æ â¥«ì­ëå ã¡ë¢ îé¨å ¯à¨ � > 0 à¥è¥­¨© V1 ãà ¢­¥­¨ï (2.3), ¯®à®¦¤ ¥¬ëå
ªà¨¢®© L, ¯®«ãç ¥¬ á«¥¢  ®â â®çª¨ äà®­â  �0, ª®â®à ï ¯®ª  ®áâ ¥âáï ¯à®¨§¢®«ì­®©,  á¨¬¯â®-
â¨ç¥áª¨¥ ¯à¥¤áâ ¢«¥­¨ï

V1 � cn�
�
0(�0 � �)n� (� ! �0 � 0): (2.13)

� ¯®¬®éìî á®®â­®è¥­¨© (2.7) ¨ (2.11) ­ å®¤¨¬  á¨¬¯â®â¨ªã ¯à®¨§¢®¤­®©

V 0

1 � �n�cn�
�
0(�0 � �)�
 (� ! �0 � 0): (2.14)

�§ (2.13), (2.14) ¡¥§ âàã¤  á«¥¤ã¥â, çâ® ¢ â®çª¥ äà®­â  �0 à¥è¥­¨ï V1 ¯®â®ª q = 0, ¯®íâ®¬ã,
¯à®¤®«¦¨¢ ¯®áâà®¥­­®¥ ­  ®âà¥§ª¥ 0 � � � �0 à¥è¥­¨¥ V1 á ¯®¬®éìî á®®â­®è¥­¨ï V1(�) = 0
¯à¨ � > �0, ¯®«ãç¨¬ ®¯à¥¤¥«¥­­®¥ ­  ¯®«ã®á¨ � � 0 ­¥®âà¨æ â¥«ì­®¥ ­¥¢®§à áâ îé¥¥ à¥è¥­¨¥
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ãà ¢­¥­¨ï (2.3), ã¤®¢«¥â¢®àïîé¥¥ £à ­¨ç­®¬ã ãá«®¢¨î (2.4) ¨ ãá«®¢¨î ­¥¯à¥àë¢­®áâ¨ ¯®â®ª 
¯à¨ � > 0.

�®á¯®«ì§ã¥¬áï â¥¯¥àì  á¨¬¯â®â¨ª®© (2.12). � ©¤¥¬, çâ® ' � V10�
�
 (� ! +0), ®âªã¤  ¢ á¨«ã

(2.6), (2.7) ¯®«ãç¨¬

V1(0) = V10; V 0

1(0) = BV �n�
10 : (2.15)

�®áâ®ï­­ ï V10 ¢ (2.15) ¢§ ¨¬­® ®¤­®§­ ç­® ®¯à¥¤¥«ï¥âáï â®çª®© äà®­â  �0 à¥è¥­¨ï V1(�).
�â®¡ë ¯à®¤®«¦¨âì ¯®áâà®¥­­®¥ à¥è¥­¨¥ V1 ­  ¯®«ã¯«®áª®áâì � < 0, ¯®«®¦¨¬  ­ «®£¨ç­®

(2.6)

V (�) = (��)
'(�);  = �'0�; � < 0; (2.16)

®âªã¤  ­ ©¤¥¬

V 0

� = �(��)
n�W ('; ): (2.17)

�®á«¥ ¯®¤áâ ­®¢ª¨ á®®â­®è¥­¨© (2.16), (2.17) ¢ ãà ¢­¥­¨¥ (2.3) ­ ©¤¥¬

d 

d'
= �

P2('; )
Q2('; )

; (2.18)

£¤¥

P2 =
�

�
+ 'n+1W n�2[
n' + �(3n+ 2)'W + 1

�
 W ]; Q2 = n'n+2 W n�2:

�¨á. 2
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�¥®âà¨æ â¥«ì­ë¥ ã¡ë¢ îé¨¥ ¢ ¯®«ã¯«®áª®áâ¨ � < 0 à¥è¥­¨ï V (�) ãà ¢­¥­¨ï (2.3) ¢ á¨«ã á®®â-
­®è¥­¨© (2.16), (2.17) ¯®à®¦¤ îâáï ¨­â¥£à «ì­ë¬¨ ªà¨¢ë¬¨ ãà ¢­¥­¨ï (2.18), ¯à¨­ ¤«¥¦ é¨-
¬¨ á¥ªâ®àã II ¯«®áª®áâ¨ ',  , ª®â®àë© ï¢«ï¥âáï ¯¥à¥á¥ç¥­¨¥¬ ¯®«ã¯«®áª®áâ¥© ' > 0 ¨ W > 0
(à¨á. 2).

�à¨¤¥âáï ¯® ®â¤¥«ì­®áâ¨ à áá¬ âà¨¢ âì âà¨ á«ãç ï: 1) n > 2; 2) n = 2; 3) 1 < n < 2. �®
¢á¥å âà¥å á«ãç ïå ¨§®ª«¨­  ­ã«ï ãà ¢­¥­¨ï (2.19) ¨¬¥¥â ¢ á¥ªâ®à¥ II ¢¥â¢ì  2 á ­ ª«®­­®©
 á¨¬¯â®â®©  = k2', £¤¥

k2 = �
��

2
(2n2 + 7n+ 4� (4n4 + 16n3 + 21n2 + 8n)1=2):

� á«ãç ¥ 1) ¨§®ª«¨­  ­ã«ï ¨¬¥¥â ¢ á¥ªâ®à¥ II ¥é¥ ¨ ¢â®àãî ¢¥â¢ì  3 á ­ ª«®­­®©  á¨¬¯â®â®©
W = 0, ¯à¨ç¥¬ á¯à ¢¥¤«¨¢   á¨¬¯â®â¨ª 

 3 � �
'+ c'�(n+3)�; c =
�

�3

n��2

��

('!1):

�¥â¢¨  2 ¨  3 ­¥ ¬®£ãâ ¯¥à¥á¥ª âìáï á £à ­¨æ¥© á¥ªâ®à  II ¨ á ®áìî ' ¨ á®¥¤¨­ïîâáï ¬¥¦¤ã
á®¡®© ¢ ­¥ª®â®à®© ¢­ãâà¥­­¥© â®çª¥ á¥ªâ®à  II. � á«ãç ¥ 2) ¢¥â¢ì  3 ¨áç¥§ ¥â,   ¢¥â¢ì  2 ¯¥à¥-
á¥ª ¥â £à ­¨æã á¥ªâ®à  II ¢ â®çª¥ ((50=27)1=5 ;�3(50=27)1=5=5), ¯à¨­ ¤«¥¦ é¥© ¯àï¬®© W = 0.
� á«ãç ¥ 3), ¯¥à¥¯¨á ¢ ãà ¢­¥­¨¥ (2.18) ¢ íª¢¨¢ «¥­â­®© ä®à¬¥  0' = �P3=Q3 (P3 = P2W

2�n,
Q3 = n'n+2 ), á­®¢  ¯®«ãç ¥¬, çâ® ¢¥â¢ì  3 ¨áç¥§ ¥â,   ¢¥â¢ì  2 ¯¥à¥á¥ª ¥â ¯àï¬ãîW = 0 ¢ ­ -
ç «¥ ª®®à¤¨­ â. �á¯®«ì§ãï íâ¨ à¥§ã«ìâ âë, ¬®¦­® ¯®ª § âì, ¨áá«¥¤ãï ¯®¢¥¤¥­¨¥ ¨­â¥£à «ì­ëå
ªà¨¢ëå, çâ® ¢ ª ¦¤®¬ ¨§ âà¥å á«ãç ¥¢ ¢ á¥ªâ®à¥ II áãé¥áâ¢ãîâ ¤¢  á¥¬¥©áâ¢  ¨­â¥£à «ì­ëå
ªà¨¢ëå ãà ¢­¥­¨ï (2.18) (à¨á. 2). �à¨¢ë¥ ®¡®¨å á¥¬¥©áâ¢ M1 ¨M2 ­ ç¨­ îâáï ¢ â®çª å ('0;  0)
¯àï¬®©W = 0, ­® ªà¨¢ë¥ á¥¬¥©áâ¢ M1 ¨¬¥îâ ¢¥àâ¨ª «ì­ãî  á¨¬¯â®âã ' = 0,   ªà¨¢ë¥ á¥¬¥©-
áâ¢  M2 | ­ ª«®­­ãî  á¨¬¯â®âã W = 0. �à¨¢ë¥ á¥¬¥©áâ¢  M1 ¢ á«ãç ¥ 1) «¨¡® ­¥ ¯¥à¥á¥ª îâ
­¨ ®¤­®© ¢¥â¢¨ ¨§®ª«¨­ë ­ã«ï, «¨¡® ¯¥à¥á¥ª îâ ®¡¥ ¢¥â¢¨  2 ¨  3 (¢¥â¢ì  2 ¨­â¥£à «ì­ ï
ªà¨¢ ï ¯¥à¥á¥ª ¥â ¢ â®çª¥ ¬¨­¨¬ã¬ , ¢¥â¢ì  3 | ¢ â®çª¥ ¬ ªá¨¬ã¬ ). �à¨¢ë¥ á¥¬¥©áâ¢  M2

¯¥à¥á¥ª îâ «¨èì ¢¥â¢ì  3,   § â¥¬, ã¡ë¢ ï ¯à¨ ' ! 1, ¯à¨¡«¨¦ îâáï ª  á¨¬¯â®â¥ W = 0. �
á«ãç ïå 2) ¨ 3) ªà¨¢ë¥ á¥¬¥©áâ¢ M2 ­¥ ¯¥à¥á¥ª îâ ¢¥â¢ì  2 ¨§®ª«¨­ë ­ã«ï. �à¨¢ë¥ á¥¬¥©áâ¢ 
M1 ¢ á«ãç ¥ 2) ¬®£ãâ ª ª ¯¥à¥á¥ª âì, â ª ¨ ­¥ ¯¥à¥á¥ª âì ¢¥â¢ì  2, ¢ á«ãç ¥ 3) ¢á¥ ªà¨¢ë¥
á¥¬¥©áâ¢  M1 ¯¥à¥á¥ª îâ ¢¥â¢ì  2. �¥¬¥©áâ¢  M1 ¨ M2 à §¤¥«¥­ë ¨­â¥£à «ì­®© ªà¨¢®© M ,
¢ëå®¤ïé¥© ¨§ ­¥ª®â®à®© â®çª¨ ( e'0; e 0) ¯àï¬®© W = 0 ¨ ãå®¤ïé¥© ¢ á¥ªâ®à¥ II ¢ ®á®¡ãî â®çªã
­  1 ¢ ­ ¯à ¢«¥­¨¨ á ã£«®¢ë¬ ª®íää¨æ¨¥­â®¬

k3 = �(3n+ 2)��=2; k2 > k3 > �
: (2.19)

�«ï ªà¨¢ëå á¥¬¥©áâ¢  M1 '0 < e'0, ¤«ï ªà¨¢ëå á¥¬¥©áâ¢  M2 '0 > e'0. �® ¢á¥å âà¥å á«ãç ïå
á¯à ¢¥¤«¨¢   á¨¬¯â®â¨ª  ¤«ï ªà¨¢ëå á¥¬¥©áâ¢  M1

 � A2'
�1=n� ('! 0); (2.20)

 ­ «®£¨ç­ ï ¯¥à¢®© ¨§ ä®à¬ã« (2.10). �«ï ªà¨¢ëå á¥¬¥©áâ¢  M2 â ª¦¥ á¯à ¢¥¤«¨¢   á¨¬¯â®-
â¨ª 

W ('; ) � B2'
�n� ('! 0); (2.21)

 ­ «®£¨ç­ ï ¢â®à®¬ã á®®â­®è¥­¨î ¢ (2.10). �®íää¨æ¨¥­âë A2 = A2('0) > 0 ¨ B2 = B2('0) > 0
¢ ä®à¬ã« å (2.20), (2.21) â¥¯¥àì ®¤­®§­ ç­® ®¯à¥¤¥«ïîâáï  ¡áæ¨áá®© '0 â®çª¨ ¯àï¬®© W=0, ¨§
ª®â®à®© ¢ëå®¤¨â ¨­â¥£à «ì­ ï ªà¨¢ ï, ¯à¨ç¥¬ á ¢®§à áâ ­¨¥¬ '0 ª®íää¨æ¨¥­â A2('0) ¢®§à -
áâ ¥â, ª®íää¨æ¨¥­â B2('0) ­¥¯à¥àë¢­® ã¡ë¢ ¥â ®â 1 ¤® 0 ¯à¨ ¢®§à áâ ­¨¨ '0 ®â e'0 ¤® 1.
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�áá«¥¤ã¥¬ ¯®¢¥¤¥­¨¥ ¨­â¥£à «ì­ëå ªà¨¢ëå á¥¬¥©áâ¢M1 ¨M2 ¢¡«¨§¨ â®çª¨ ¢ëå®¤  ('0;�
'0),
¯à¨­ ¤«¥¦ é¥© ¯àï¬®© W = 0, â. ¥. ¯à¨ '! '0,  !  0 = �
'0. �®«ãç¨¬

 �  0 = dn('� '0)� � 
('� '0) +O(('� '0)n�) ('! '0 � 0); (2.22)

dn =
�

�2

n���'n+30

��

:

� ¯®¬®éìî á®®â­®è¥­¨© (2.16), (2.17), (2.19) ¨  á¨¬¯â®â¨ç¥áª¨å ¯à¥¤áâ ¢«¥­¨© (2.20){(2.22)
â¥¯¥àì ­¥âàã¤­® ¨áá«¥¤®¢ âì ¯®¢¥¤¥­¨¥ ¤¢ã¯ à ¬¥âà¨ç¥áª¨å á¥¬¥©áâ¢ N1 ¨ N2 ­¥®âà¨æ â¥«ì-
­ëå ¬®­®â®­­® ã¡ë¢ îé¨å à¥è¥­¨© ãà ¢­¥­¨ï (2.3), ¯®à®¦¤ ¥¬ëå á®®â¢¥âáâ¢¥­­® ®¤­®¯ à -
¬¥âà¨ç¥áª¨¬¨ á¥¬¥©áâ¢ ¬¨ M1 ¨ M2,   â ª¦¥ ¯®¢¥¤¥­¨¥ ®¤­®¯ à ¬¥âà¨ç¥áª®£® á¥¬¥©áâ¢  N
­¥®âà¨æ â¥«ì­ëå ¬®­®â®­­® ã¡ë¢ îé¨å à¥è¥­¨©, ¯®à®¦¤ ¥¬ëå ¨­â¥£à «ì­®© ªà¨¢®© M . �ª -
§ë¢ ¥âáï, çâ® ¢á¥ à¥è¥­¨ï á¥¬¥©áâ¢  N ®¡à é îâáï ¢ ­ã«ì ¯à¨ � = 0,   ¢á¥ à¥è¥­¨ï á¥¬¥©áâ¢ 
N1 ¯¥à¥á¥ª îâ ®âà¨æ â¥«ì­ãî ¯®«ã®áì � < 0 (ª ¦¤®¥ ¢ á®®â¢¥âáâ¢ãîé¥© â®çª¥). �«¥¤®¢ â¥«ì-
­®, à¥è¥­¨ï, ¯à¨­ ¤«¥¦ é¨¥ íâ¨¬ á¥¬¥©áâ¢ ¬, ­¥¢®§¬®¦­® £« ¤ª® áà áâ¨âì ¢ â®çª¥ � = 0 á
à¥è¥­¨¥¬ V1. �®íâ®¬ã ¨­â¥à¥á­ë «¨èì à¥è¥­¨ï á¥¬¥©áâ¢  N2. �â¨ à¥è¥­¨ï ®¯à¥¤¥«¥­ë ¯à¨
0 > � > �1 (�1 ¨ '0 | ¤¢  ¯ à ¬¥âà , ®¯à¥¤¥«ïîé¨¥ à¥è¥­¨¥, ¯ à ¬¥âà �1 ¢ë¡¨à ¥âáï â ª, çâ®-
¡ë V 0

2(�1) = 0, ¢®§¬®¦­®áâì â ª®£® ¢ë¡®à  ®¡ãá«®¢«¥­  á¯à ¢¥¤«¨¢®áâìî  á¨¬¯â®â¨ª¨ (2.22)). �
à¥§ã«ìâ â¥ ¤®áâ â®ç­® £à®¬®§¤ª¨å ¢ëª« ¤®ª, ª®â®àë¥ ®¯ãáâ¨¬, á ¯®¬®éìî  á¨¬¯â®â¨ª¨ (2.22)
¯®«ãç¨¬ ¤«ï à¥è¥­¨© á¥¬¥©áâ¢  N2 ¯à¨ � ! �1 + 0

V2 = (��1)
'0

�
1�

�dn
n��(� 0)�=�

�
�1 � �

�1

�n�

+O((� � �1)w)
�
; w = minf2; �=�g;

V2 = (��1)
3=5'0

�
1 +

3
5

�
d2
2
�
8
5

��
�1 � �

�1

�2

+O((� � �1)
3)
�
; n = 2; (2.23)

V2 = (��1)

'0[1 + o((� � �1)

2)]; 1 < n < 2:

�§ (2.17) á ¯®¬®éìî (2.22) ¯à¨ � ! �1 + 0 ¤«ï ¢á¥å n > 1 ­ ©¤¥¬

V 0

2 = �(��1)
�n�dn(
'0)�

�
�1 � �

�1

��

+O((� � �1)n�): (2.24)

� ¤àã£®© áâ®à®­ë, á ¯®¬®éìî  á¨¬¯â®â¨ª¨ (2.21) ­¥âàã¤­® ã¡¥¤¨âìáï, çâ® ¤«ï à¥è¥­¨©
á¥¬¥©áâ¢  N2 ¯à¨ � ! �0 áãé¥áâ¢ã¥â ª®­¥ç­ë© limV2(�) = V20, § ¢¨áïé¨© ®â �1 ¨ '0, ¯à¨ç¥¬
V 0

2(0) = �B2V
�n�
20 , B2 = B2('0).

�¥¯¥àì, ¯®«®¦¨¢ �1 = �'
1=

0 , ¢ á¨«ã á®®â­®è¥­¨© (2.23) ¨ (2.24) ¯®«ãç¨¬ à¥è¥­¨¥ á¥¬¥©áâ¢ 

N2, ã¤®¢«¥â¢®àïîé¥¥ ãá«®¢¨ï¬ V2(�1) = 1 ¨ V 0

2 (�1) = 0. �à®¤®«¦¨¬ ¥£® ¤«ï §­ ç¥­¨© � < �1, ¯®-
«®¦¨¢ V2(�) = 1. � à¥§ã«ìâ â¥ ¢ ¯®«ã¯«®áª®áâ¨ � < 0 ¯®«ãç¨¬ à¥è¥­¨¥ V2(�), ã¤®¢«¥â¢®àïîé¥¥
£à ­¨ç­®¬ã ãá«®¢¨î (2.5) ¨ ãá«®¢¨î ­¥¯à¥àë¢­®áâ¨ ¯®â®ª  ¯à¨ � < 0. �â® à¥è¥­¨¥ § ¢¨á¨â ®â
¯ à ¬¥âà  '0, ª®â®àë© ¢ë¡¥à¥¬ â ª, çâ®¡ë ¨¬¥âì

B2('0) = �B: (2.25)

� ¯®¬­¨¬, çâ® B2('0) ­¥¯à¥àë¢­® ã¡ë¢ ¥â ®â 1 ¤® 0 á ¢®§à áâ ­¨¥¬ '0 ®â e'0 ¤® 1,   B < 0,
®âªã¤  á«¥¤ã¥â áãé¥áâ¢®¢ ­¨¥ ¥¤¨­áâ¢¥­­®£® à¥è¥­¨ï '0 ãà ¢­¥­¨ï (2.25).

� ª®­¥æ, ¢ë¡®à â®çª¨ äà®­â  �0 > 0 ¯®¤ç¨­¨¬ âà¥¡®¢ ­¨î

V20 = V10: (2.26)

�ãé¥áâ¢®¢ ­¨¥ ¥¤¨­áâ¢¥­­®£® à¥è¥­¨ï ãà ¢­¥­¨ï (2.26) á«¥¤ã¥â ¨§ «¥£ª® ¯à®¢¥àï¥¬®£® £àã¯¯®-
¢®£® á¢®©áâ¢  à¥è¥­¨© ãà ¢­¥­¨ï (2.3): ¢¬¥áâ¥ á à¥è¥­¨¥¬ V (�) à¥è¥­¨¥¬ ï¢«ï¥âáï ¨ äã­ªæ¨ï
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��
V (��), � > 0 ¯à®¨§¢®«ì­®. � á ¬®¬ ¤¥«¥, à áá¬®âà¨¬ ¯®à®¦¤¥­­®¥ ªà¨¢®© L à¥è¥­¨¥ eV (�)
ãà ¢­¥­¨ï (2.3) á â®çª®© äà®­â  �0 = 1 (®­® ®¯à¥¤¥«¥­® ®¤­®§­ ç­®) ¨ ¯®«®¦¨¬

V1(�) = ��
 eV (��): (2.27)

� ¯®¬®éìî ãà ¢­¥­¨ï (2.26) ¡¥§ âàã¤  ­ ©¤¥¬, çâ® ¯à¨ � = (V20= eV (0))�1=
 ®¯à¥¤¥«¥­­®¥ à ¢¥­-
áâ¢®¬ (2.27) à¥è¥­¨¥ V1 ãà ¢­¥­¨ï (2.3) á â®çª®© äà®­â  �0 = 1=� ¨ ­ã«¥¢ë¬ ¯®â®ª®¬ q1 ­ 
äà®­â¥ ã¤®¢«¥â¢®àï¥â ª ª á®®â­®è¥­¨î (2.26), â ª ¨ à ¢¥­áâ¢ã

V 0

1(0) = V 0

2(0); (2.28)

â. ¥. ï¢«ï¥âáï ¨áª®¬ë¬. �®«®¦¨¢

V (�) =

(
V1(�); � � 0;
V2(�); � < 0;

¯®«ãç¨¬ ®¯à¥¤¥«¥­­®¥ ­  ¢á¥© ®á¨ à¥è¥­¨¥ ãà ¢­¥­¨ï (2.3), ã¤®¢«¥â¢®àïîé¥¥ ª ª £à ­¨ç­ë¬
ãá«®¢¨ï¬ (2.4), (2.5), â ª ¨ ãá«®¢¨î ­¥¯à¥àë¢­®áâ¨ ¯®â®ª  q1, çâ® á«¥¤ã¥â ¨§ (2.15), (2.25), (2.26),
(2.28).

�à¥¤«®¦¥­­ë© ¢ëè¥  «£®à¨â¬ à¥è¥­¨ï § ¤ ç¨ ® à á¯ ¤¥ à §àë¢  ¨ ¯®«ãç¥­­ë¥ à¥§ã«ìâ âë
ã¤®¡­® áä®à¬ã«¨à®¢ âì ¢ á«¥¤ãîé¥¬ ¢¨¤¥.

�¥®à¥¬ . �ãé¥áâ¢ã¥â ¥¤¨­áâ¢¥­­®¥ ­¥¢®§à áâ îé¥¥ ¨ ­¥¯à¥àë¢­®¥ ¢¬¥áâ¥ á ¯®â®ª®¬ q
(1:2), ­¥®âà¨æ â¥«ì­®¥  ¢â®¬®¤¥«ì­®¥ à¥è¥­¨¥ l(t; x) = V (�), � = xt�� § ¤ ç¨ ® à á¯ ¤¥ à §àë¢ 
(1:1), (1:3).

�â® à¥è¥­¨¥ V (�) = 1 ¯à¨ � � �1 = �'
�1=

0 , £¤¥ '0 > 0 | ¥¤¨­áâ¢¥­­®¥ à¥è¥­¨¥ ãà ¢­¥­¨ï

(2.25), ¢ ª®â®à®¬ B < 0 | ª®íää¨æ¨¥­â ¢  á¨¬¯â®â¨ª¥ (2.12),   B2('0) > 0 | ª®íää¨æ¨¥­â
¢  á¨¬¯â®â¨ª¥ (2.21). �à¨ �1 < � < 0 à¥è¥­¨¥ V (�) á®¢¯ ¤ ¥â á à¥è¥­¨¥¬ V2(�) ®¡ëª­®¢¥­­®£®
¤¨ää¥à¥­æ¨ «ì­®£® ãà ¢­¥­¨ï (2.3), ¤«ï ª®â®à®£® ¯à¨ � ! �1+0 á¯à ¢¥¤«¨¢ë  á¨¬¯â®â¨ç¥áª¨¥
¯à¥¤áâ ¢«¥­¨ï (2.23), (2.24), â ª çâ® V2(�1) = 1, V 0

2(�1) = 0. �à¨ 0 � � � ��1 à¥è¥­¨¥ V (�) =
��
 eV (��), §¤¥áì eV (�) | à¥è¥­¨¥ ãà ¢­¥­¨ï (2.3) á â®çª®© äà®­â  �0 = 1 ¨  á¨¬¯â®â¨ª®© (2.13),
(2.14) ¯à¨ � ! 1�0 (®­® ®¯à¥¤¥«ï¥âáï ¥¤¨­áâ¢¥­­ë¬ ®¡à §®¬),   � = (V2(0)= eV (0))�1=
 . � ª®­¥æ,
V (�) = 0 ¯à¨ � > ��1.

3. �à¨¬¥­¨¬ ¯®«ãç¥­­ë¥ ¢ ¯. 2 à¥§ã«ìâ âë ¤«ï ¯®áâà®¥­¨ï  ¢â®¬®¤¥«ì­ëå à §àë¢­ëå ­¥®-
âà¨æ â¥«ì­ëå ­¥¢®§à áâ îé¨å à¥è¥­¨© ¬®¤¨ä¨æ¨à®¢ ­­®© § ¤ ç¨ (1.1), (1.3). � íâ®© æ¥«ìî
¯à¥¦¤¥ ¢á¥£® ¢ë¢¥¤¥¬ ­¥®¡å®¤¨¬®¥ ãá«®¢¨¥, ª®â®à®¥ ¤®«¦­® ¢ë¯®«­ïâìáï ¤«ï à §àë¢­®£® à¥-
è¥­¨ï l ­  «¨­¨¨ à §àë¢  x = x(t). �¡®§­ ç¨¬

l+ = lim
x!x(t)+0

l(t; x); l� = lim
x!x(t)�0

l(t; x); [l] = l+ � l�;

q+ = lim
x!x(t)+0

q; q� = lim
x!x(t)�0

q; [q] = q+ � q�;

x0(t) | â®çª  äà®­â  à¥è¥­¨ï l (l(t; x0(t)) = 0, qjx=x0(t) = 0), x1(t) | â®çª  áà é¨¢ ­¨ï ªà¨¢®«¨-
­¥©­®£® ãç áâª  à¥è¥­¨ï l(t; x) á ¯àï¬®© l = 1. �§ § ª®­  á®åà ­¥­¨ï ¬ ááë ­ å®¤¨¬ à ¢¥­áâ¢®

x(t)�0Z
x1(t)

l(t; x)dx+

x0(t)Z
x(t)+0

l(t; x)dx = �x1(t): (3.1)

�¨ää¥à¥­æ¨àãï â®¦¤¥áâ¢® (3.1) ¯® t, ¯®«ãç ¥¬

x0(l� � l+) +

x(t)�0Z
x1(t)

ltdx+

x0(t)Z
x(t)+0

ltdx = 0: (3.2)
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� ãç¥â®¬ ãà ¢­¥­¨ï (1.1) ¨§ (3.2) á«¥¤ã¥â ãá«®¢¨¥

x0(t)[l] = �[q]; (3.3)

ª®â®à®¥ ¨ ¤®«¦­® ¢ë¯®«­ïâìáï ­  «¨­¨¨ à §àë¢  x = x(t).
� áá¬®âà¨¬ ¢ ¯«®áª®áâ¨ x, t ®¡« áâì D, ®£à ­¨ç¥­­ãî á­¨§ã ¯®«ã¯àï¬®© R1 = f(x; t) : x <

0; t = 0g,   á¯à ¢  | ªà¨¢®©

R2 = f(x; t) : x = �0t
�; �0 > 0 § ¤ ­® g: (3.4)

� ®¡« áâ¨ D ¯®áâà®¨¬ à §àë¢­®¥ à¥è¥­¨¥ l ãà ¢­¥­¨ï (1.1), ã¤®¢«¥â¢®àïîé¥¥ á«¥¤ãîé¨¬ ãá«®-
¢¨ï¬ ­  £à ­¨æ¥ ®¡« áâ¨

l(t; x) = 1; (x; t) 2 R1; (3.5)

l(t; x) = 0; q = 0; (x; t) 2 R2: (3.6)

�à®¬¥ â®£®, ­  «¨­¨¨ à §àë¢ 

R3 = f(x; t) : x = �2t
�; �2 < 0 § ¤ ­® g (3.7)

¢ á®®â¢¥âáâ¢¨¨ á (3.3) ¯®âà¥¡ã¥¬ ¢ë¯®«­¥­¨ï á®®â­®è¥­¨ï

��2t
��1[l] = [eq]; eq = �q = �ln+2(�lx)n: (3.8)

�ã¤¥¬ à áá¬ âà¨¢ âì ®¡®¡é¥­­®¥ à¥è¥­¨¥ § ¤ ç¨ (1.1), (3.5){(3.8), ¤®¯ãáª ï, ª ª ®¡ëç­® [5], çâ®
¨áª®¬®¥ à¥è¥­¨¥ ¬®¦¥â ­¥ â®«ìª® ¨¬¥âì à §àë¢ ¯¥à¢®£® à®¤  ­  ªà¨¢®© R3, ­® ¬®¦¥â ­¥ ¨¬¥âì
¢á¥å ¢å®¤ïé¨å ¢ ãà ¢­¥­¨¥ (1.1) ¯à®¨§¢®¤­ëå ¨ ­  ­¥ª®â®àëå ¤àã£¨å ªà¨¢ëå ¢ ®¡« áâ¨ D.

� ¬¥ç ­¨¥. �â¬¥â¨¬ ­ «¨ç¨¥ à §àë¢  ¢ £à ­¨ç­ëå ¤ ­­ëå áä®à¬ã«¨à®¢ ­­®© § ¤ ç¨.
�¥©áâ¢¨â¥«ì­®, ¨§ (3.5) ­ å®¤¨¬ lim l = 1 (x ! �0, (x; t) 2 R1),   ¨§ (3.6) lim l = 0 (x ! +0,
(x; t) 2 R2).

�­®¢  ¡ã¤¥¬ áâà®¨âì  ¢â®¬®¤¥«ì­®¥ ­¥®âà¨æ â¥«ì­®¥ ­¥¢®§à áâ îé¥¥ (¢ â®çª å ­¥¯à¥àë¢-
­®áâ¨) à¥è¥­¨¥ § ¤ ç¨ (1.1), (3.5){(3.8) (íâ®© æ¥«¨ ¨ ®â¢¥ç ¥â ¢ë¡®à ªà¨¢ëå R2 ¨ R3 ¢ ¢¨¤¥
(3.4) ¨ (3.7)), ¯®«®¦¨¢ l(t; x) = V (�), � = xt��. �§ (1.1), (3.5){(3.8) á«¥¤ã¥â, çâ® äã­ªæ¨ï V (�)
¤®«¦­  ã¤®¢«¥â¢®àïâì ãà ¢­¥­¨î (2.3) ¯à¨ � < �0 ¢áî¤ã, ªà®¬¥ â®çª¨ à §àë¢  �2, ¢ ª®â®à®© ¢
á¨«ã (3.7), (3.8) ¤®«¦­® ¢ë¯®«­ïâìáï á®®â­®è¥­¨¥

��2[V ] = [q1]; q1 = �V n+2(�V�)n (3.9)

(¢ ­¥ª®â®àëå â®çª å ¯®«ã®á¨ � < �0 äã­ªæ¨ï V ¬®¦¥â ­¥ ¨¬¥âì ¢á¥å ¯à®¨§¢®¤­ëå, ¢å®¤ïé¨å ¢
ãà ¢­¥­¨¥ (2.3)). �à ­¨ç­ë¥ ãá«®¢¨ï (3.5), (3.6) ¤ îâ

V = 1 (� = �1); (3.10)

V = q1 = 0 (� = �0): (3.11)

� ª®­¥æ, äã­ªæ¨ï V ¤®«¦­  ¡ëâì ­¥®âà¨æ â¥«ì­®© ¨ ­¥¢®§à áâ îé¥©.
�¥à¥©¤¥¬ ª ¯®áâà®¥­¨î ¨áª®¬®£® à¥è¥­¨ï V (�) ãà ¢­¥­¨ï (2.3), ã¤®¢«¥â¢®àïîé¥£® ãá«®-

¢¨ï¬ (3.9){(3.11). �à¨ 0 � � � �0 ¯®« £ ¥¬ V (�) = V1(�), £¤¥ V1 | ¯®áâà®¥­­®¥ ¢ ¯. 2 à¥è¥­¨¥
ãà ¢­¥­¨ï (2.3), ã¤®¢«¥â¢®àïîé¥¥ ãá«®¢¨î (3.11). �­® ®¯à¥¤¥«¥­® ®¤­®§­ ç­®, ¯®áª®«ìªã â®çª 
äà®­â  �0 > 0 § ¤ ­ , ­¥®âà¨æ â¥«ì­o ¨ ­¥ ¢®§à áâ ¥â. � ª¨¬ ®¡à §®¬, ®¯à¥¤¥«¥­ë ¨ §­ ç¥­¨ï
V1(0) > 0 ¨ V 0

1(0) < 0. �¥¯¥àì ¯à¨ � < 0 ¬®¦­® ¯®áâà®¨âì ¥¤¨­áâ¢¥­­®¥ ­¥®âà¨æ â¥«ì­®¥ ­¥¢®§-
à áâ îé¥¥ à¥è¥­¨¥ V2(�), ã¤®¢«¥â¢®àïîé¥¥ ãá«®¢¨ï¬ V2(0) = V1(0), V 0

2 (0) = V 0

1 (0). �â® à¥è¥­¨¥
¯à¨­ ¤«¥¦¨â á¥¬¥©áâ¢ã N2 ¨ ¬¥â®¤ ¥£® ¯®áâà®¥­¨ï ãª § ­ ¢ ¯. 2.

�¬¥áâ¥ á à¥è¥­¨¥¬ V2 ®ª §ë¢ îâáï ®¯à¥¤¥«¥­­ë¬¨ §­ ç¥­¨ï V +
2 = limV2, q

+
1 = lim q1, � !

�2 + 0, á«¥¤®¢ â¥«ì­®, ®¯à¥¤¥«¥­® ¨ §­ ç¥­¨¥ m+ = ��2V
+
2 � q+1 (â. ª. �2 < 0, V +

2 > 0, q+1 > 0).
�®« £ ¥¬ V (�) = V2(�), �2 < � < 0.

�à¨ � < �2 ¯®áâà®¨¬ à¥è¥­¨¥ V3(�; �1; '0) ãà ¢­¥­¨ï (2.3), ¯à¨­ ¤«¥¦ é¥¥ á¥¬¥©áâ¢ã N1,
¥á«¨ 0 < '0 < e'0, á¥¬¥©áâ¢ã N , ¥á«¨ '0 = e'0, á¥¬¥©áâ¢ã N2 ¢ á«ãç ¥ '0 > e'0 (á¬. ¯. 2). �ã¤¥¬
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¨¬¥âì V3 = (��1)
'0, V 0

3 = 0 ¯à¨ � = �1. �®«®¦¨¢ �1 = �'
�1=

0 < 0, ¯®«ãç¨¬ V3 = 1, V 0

3 = 0
¯à¨ � = �1. �¥¯¥àì ®ª §ë¢ îâáï ®¯à¥¤¥«¥­­ë¬¨ §­ ç¥­¨ï V �

3 ('0) = lim
�!�2�0

V3(�; �1; '0) > 0,

q�1 = lim
�!�2�0

�V n+2
3 (�V 0

3)
n > 0,   ¢¬¥áâ¥ á ­¨¬¨ ¨ §­ ç¥­¨¥m�('0) = ��2V

�

3 �q
�

1 < 0. �®®â­®è¥­¨¥

(3.9) à ¢­®á¨«ì­® âà ­áæ¥­¤¥­â­®¬ã ãà ¢­¥­¨î

m�('0) = m+ (3.12)

®â­®á¨â¥«ì­® '0 > 0. �®á«¥ à¥è¥­¨ï ãà ¢­¥­¨ï (3.12) ®¯à¥¤¥«¨âáï äã­ªæ¨ï V3(�; �1; '0) (�1 =
�'

1=

0 ). �®«®¦¨¢ V = V3 ¯à¨ �1 < � < �2, V = 1 ¯à¨ � < �1, ¯®«ãç¨¬ ¨áª®¬®¥ à¥è¥­¨¥ V (�).
�«ï ¤®ª § â¥«ìáâ¢  à §à¥è¨¬®áâ¨ ãà ¢­¥­¨ï (3.12) à áá¬®âà¨¬ ¯®¢¥¤¥­¨¥ à¥è¥­¨ï V3 ¨ ¥£®

¯à®¨§¢®¤­®© V 0

3 ¯à¨ ¨§¬¥­¥­¨¨ '0 ®â 0 ¤®1. �á«¨ '0 < e'0, â® ªà¨¢ ï V3 ¯à¨­ ¤«¥¦¨â á¥¬¥©áâ¢ã
N1 ¨ ¯à¨ '0 ! 0 ¡ã¤¥¬ ¨¬¥âì '(�)! 0 à ¢­®¬¥à­® ¯® �,   ¢ á¨«ã (2.20) W ('; ) � A2('0)'�1=n�.
�âáî¤  ¨ ¨§ (2.16), (2.17) ¯®«ãç¨¬ ¯à¨ '0 ! 0

V �

3 ! 0; q�1 � �(��2)
n+1+�An

2 ('0)! 0;

â. ª. A2('0) ! 0 ¯à¨ '0 ! 0. �«¥¤®¢ â¥«ì­®, m�('0) ! 0 ¯à¨ '0 ! 0. �à¨ '0 > e'0 ªà¨¢ ï V3
¯à¨­ ¤«¥¦¨â á¥¬¥©áâ¢ã N2 ¨ ¯à¨ '0 ! 1 ¡ã¤¥¬ ¨¬¥âì �1 ! �0. �âáî¤  ­ ©¤¥¬ V �

3 = 1 (â. ª.
�2 < �1, ¥á«¨ '0 ¤®áâ â®ç­® ¢¥«¨ª®), q

�

1 = 0 (V 0

3 (�2 � 0) = 0, '0 � 1). �â ª, ¨¬¥¥¬ m� = ��2 < 0,
¥á«¨ '0 � 1. � ª¨¬ ®¡à §®¬, §­ ç¥­¨¥ m�('0) ¯à¨ ¨§¬¥­¥­¨¨ '0 ®â 0 ¤® 1 ¯à¨­¨¬ ¥â, ¢® ¢áï-
ª®¬ á«ãç ¥, ¢á¥ ®âà¨æ â¥«ì­ë¥ §­ ç¥­¨ï ¬¥¦ã ­ã«¥¬ ¨ ��2 (­¥âàã¤­® § ¬¥â¨âì, çâ® m�('0)
| ­¥¯à¥àë¢­ ï äã­ªæ¨ï '0). �«¥¤®¢ â¥«ì­®, ¤®áâ â®ç­ë¬ ãá«®¢¨¥¬ à §à¥è¨¬®áâ¨ ãà ¢­¥­¨ï
(3.12),   ¢¬¥áâ¥ á ­¨¬ ¨ ¤®áâ â®ç­ë¬ ãá«®¢¨¥¬ áãé¥áâ¢®¢ ­¨ï  ¢â®¬®¤¥«ì­®£® ­¥®âà¨æ â¥«ì­®-
£® ¨ ­¥¢®§à áâ îé¥£® à¥è¥­¨ï l = V (�) á¬¥è ­­®© § ¤ ç¨ (1.1), (3.5){(3.8) ¢ ­¥®£à ­¨ç¥­­®©
®¡« áâ¨ D ¡ã¤¥â ¢ë¯®«­¥­¨¥ ­¥à ¢¥­áâ¢  m+ > ��2, çâ® ¬®¦­® à áá¬ âà¨¢ âì ª ª ®¯à¥¤¥«¥­-
­®¥ ®£à ­¨ç¥­¨¥ ­  ¢ë¡®à §­ ç¥­¨ï ¯ à ¬¥âà  �0 (¨«¨ �2). �â¬¥â¨¬, çâ® ¯®áâà®¥­­®¥ à¥è¥­¨¥
l(t; x) ¯®¬¨¬® à §àë¢  ­  ªà¨¢®© R3 ¤®¯ãáª ¥â ¨ à §àë¢ ¢â®à®© ¯à®¨§¢®¤­®© ¯® x ­  ªà¨¢®©
x = �1t

�, t > 0.
�áªà¥­­¥ ¡« £®¤ àî �.�.� « ¬ â¨­  ¨ �.�.�ã£ã­®¢  §  ¯®«¥§­ë¥ ®¡áã¦¤¥­¨ï.
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