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�áâ ®¢«¥ë áãé¥áâ¢®¢ ¨¥ ¨ ¥¤¨áâ¢¥®áâì à¥è¥¨ï § ¤ ç¨ á ¢ãâà¥¨¬¨ ãá«®¢¨ï-

¬¨ ¤«ï ¯á¥¢¤®¯ à ¡®«¨ç¥áª®£® ãà ¢¥¨ï.

�ãáâì D = f(x; t) : 0 < x < H; 0 < t < Tg| ª®¥ç ï ®¤®á¢ï§ ï ®¡« áâì

¥¢ª«¨¤®¢®© ¯«®áª®áâ¨ ¥§ ¢¨á¨¬ëå ¯¥à¥¬¥ëå x ¨ t, D | § ¬ëª ¨¥ D, J |

¨â¥à¢ « 0 < t < T ¯àï¬®© x = x0 2]0; H[, D0 = DnJ .

�«ï ®¡é¥£® ¯á¥¢¤®¯ à ¡®«¨ç¥áª®£® ãà ¢¥¨ï [1]

L(u) � uxxt + d(x; t)ut + �(x; t)uxx + a(x; t)ux + b(x; t)u = �q(x; t) (1)

à áá¬ âà¨¢ ¥âáï á«¥¤ãîé ï

� ¤ ç . � ©â¨ à¥£ã«ïà®¥ ¢ D0 à¥è¥¨¥ u(x; t) ãà ¢¥¨ï (1) ¨§ ª« áá 

u(x; t), ux(x; y) 2 C(D), uxy 2 C(D0), ã¤®¢«¥â¢®àïîé¥¥ ãá«®¢¨ï¬

u(x; 0) = h(x) 8x 2 [0; H]; (2)

ux(x0; t) = f(t) 8t 2 [0; T ]; (3)

u(x1; t) = u(x2; t) 8t 2 [0; T ]; (4)

£¤¥ x1 < x0 < x2 | ¯à®¨§¢®«ì® ä¨ªá¨à®¢ ë¥ â®çª¨ ¨§ ¨â¥à¢ «  ]0; H[,

h(x) ¨ f(t) | § ¤ ë¥ äãªæ¨¨,  = const.

�â¬¥â¨¬, çâ® ãá«®¢¨ï (3) ¨ (4) ï¢«ïîâáï ¢ãâà¥¨¬¨, ¯à¨ç¥¬ ¢ãâà¥¥¥

¥«®ª «ì®¥ ãá«®¢¨¥ (4) ®â®á¨âáï ª â¨¯ã ¥«®ª «ìëå £à ¨çëå ãá«®¢¨© �¨-

æ ¤§¥ | � ¬ àáª®£® [2], ª®â®à®¥ ¥áâ¥áâ¢¥ë¬ ®¡à §®¬ ¢®§¨ª ¥â ¯à¨ à¥è¥¨¨

¬®£¨å ¯à¨ª« ¤ëå § ¤ ç ¨ ®¡®¡é¥® �. �. � åãè¥¢ë¬ ¢ [3].

�¬¥¥â ¬¥áâ® á«¥¤ãîé ï

�¥®à¥¬ . �á«¨ ª®íää¨æ¨¥âë ãà ¢¥¨ï (1) ¨ ãá«®¢¨© (2){(4) ã¤®¢«¥â-

¢®àïîâ âà¥¡®¢ ¨ï¬

�x(x; t); dt(x; t); ax(x; t); b(x; t); q(x; t) 2 C(D); (5)

h(x) 2 C2[0; H]; f(t) 2 C1[0; T ]; (6)

d(x; t) < 0 8(x; y) 2 D0;  6 0; (7)

â® § ¤ ç  (1){(4) à §à¥è¨¬  ¨ ¯à¨â®¬ ¥¤¨áâ¢¥ë¬ ®¡à §®¬.

c 2001 � ¯á® �. �.
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C �¯à ¢¥¤«¨¢®áâì áä®à¬ã«¨à®¢ ®© ¢ëè¥ â¥®à¥¬ë ¤®ª ¦¥¬ ¬¥â®¤®¬

äãªæ¨¨ �¨¬  , à §à ¡®â ë¬ ¢ [4].

�à¥¤¯®«®¦¨¬, çâ® à¥è¥¨¥ § ¤ ç¨ (1){(4) áãé¥áâ¢ã¥â ¢ ®¡« áâ¨

D1 = f(x; t) : 0 < x < x0; 0 < t < Tg ¨ u(x0; t) = '(t) 8t 2 [0; T ]; (8)

£¤¥ '(t) 2 C1[0; T ] | ¥¨§¢¥áâ ï ¯®ª  äãªæ¨ï.

�®£¤ , ¨â¥£à¨àãï â®¦¤¥áâ¢®

#L(u)� uM(#) =
@

@x

h
#uxt + u#xt + �ux#� (�#)xu+ au#

i
+

@

@t
[du�� ux�x] (9)

¯® ®¡« áâ¨ 
1 = f(x; t) : 0 < � < x < x0; 0 < t < �g á ¨á¯®«ì§®¢ ¨¥¬ á¢®©áâ¢

äãªæ¨¨ �¨¬   wx(x; t;�; �) [4] ¨ ãá«®¢¨© (2), (3), (8), ¨¬¥¥¬

u(�; �) = F1(�; �) + '(�)wx(x0; �;�; �) +

�Z

0

k1(�; �; t)'(t)dt; (10)

£¤¥ (�; �) | ¯à®¨§¢®«ì ï â®çª  D1,

k1(�; �; t) = wxt(x0; t;�; �)� �x(x0; t)w(x0; t;�; �)

� �(x0; t)w(x0; t;�; �) + a(x0; t)w(x0; t;�; �);

F1(�; �) =

x0Z
�

�Z

0

w(x; t;�; �)q(x; t)dxdt

+

x0Z
�

�
d(x; 0)h(x)w(x; 0;�; �)� wx(x; 0;�; �)h

0(x)
�
dx

�

�Z

0

�
w(x0; t;�; �)f

0(t) + �(x0; t)w(x0; t;�; �)f(t)
�
dt:

�¥à¥å®¤ï ¢ (9) ª ¯à¥¤¥«ã ¯à¨ �! x1, ¯®«ãç¨¬

u(x1; �) = F1(x1; �) + '(�)wx(x0; �;x1; �) +

�Z

0

k1(x1; �; t)'(t)dt: (11)

�«ï  å®¦¤¥¨ï ¥¨§¢¥áâ®© äãªæ¨¨ '(t) à áá¬®âà¨¬ ¢ ®¡« áâ¨ D2 =

f(x; t) : x0 < x < x0; 0 < t < Tg å à ªâ¥à¨áâ¨ç¥áªãî § ¤ çã �ãàá  (2), (3), (8)

¤«ï ãà ¢¥¨ï (1).
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�â¥£à¨àãï â®¦¤¥áâ¢® (9) ¯® ®¡« áâ¨ 
2 = f(x; t) : x0 < x < �; 0 < t <

� < Tg á ãç¥â®¬ á¢®©áâ¢ äãªæ¨¨ �¨¬   #(x; t; �; �) [4] ¨ ãá«®¢¨© (2), (3) ¨ (8)

¨¬¥¥¬

u(�; �) = F2(�; �) + '(�)#x(x0; � ; �; �) +

�Z

0

k2(�; �; t)'(t)dt; (12)

£¤¥ (�; �) | ¯à®¨§¢®«ì ï â®çª  D2,

k2(�; �; t) = #xt(x0; � ; �; �)� �x(x0; t)#(x0; t; �; �)

� �x(x0; t)#x(x0; t; �; �) + a(x; t)#(x0; t; �; �)dt;

F2(�; �) =

�Z
x0

�Z

0

q(x; t)#(x0; t; �; �)dxdt

�

�Z
x0

h
d(x0; t)h(x)#(x; 0; �; �)� #x(x; 0; �; �)

i
dx

�

�Z

0

h
#(x0; t; �; �)f

0(t)� �(x0; t)#(x0; t; �; �)f(t)
i
dt:

�¥à¥å®¤ï ¢ (12) ª ¯à¥¤¥«ã ¯à¨ � ! x2, ¯®«ãç¨¬

u(x2; �) = F2(x2; �) + '(�)#x(x0; � ;x2; �) +

�Z

0

k2(x2; �; t)'(t)dt: (13)

�à¨¨¬ ï ¢® ¢¨¬ ¨¥ (11), (13) ¨ ¯®«ì§ãïáì ¢ãâà¥¨¬ ¥«®ª «ìë¬

ãá«®¢¨¥¬ (4) ¯à¨ � = � , ¯®«ãç¨¬ ¤«ï  å®¦¤¥¨ï ¥¨§¢¥áâ®© äãªæ¨¨ ¨â¥£-

à «ì®¥ ãà ¢¥¨¥ â¨¯  �®«ìâ¥àà 

�(�)'(�) =

�Z

0

k(�; t)'(t)dt+ �0(�); (14)

£¤¥

�(�) = wx(x0; � ;x1; �)� #x(x0; � ;x1; �);

�0(�) = �F2(x2; �) + F1(x1; �); k(�; t) = k2(x2; �; t)� k1(x1; �; t):

�§ ¯®áâà®¥¨ï äãªæ¨© �¨¬   #(x; t; �; �) ¨ w(x; t;�; �) á«¥¤ãîâ ¥à -

¢¥áâ¢ 

#x(x0; � ;x2; �) > 1; wx(x0; � ;x1; �) > 1; (15)
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¥á«¨ â®«ìª® d(x; t) < 0 8(x; t) 2 D0, ª®â®àë¥ ï¢«ïîâáï ¯àï¬ë¬ á«¥¤áâ¢¨¥¬

«¥¬¬ë ¨§ [4].

�®£¤ , á ãç¥â®¬ (5){(7), (15) ¨ á¢®©áâ¢ äãªæ¨© �¨¬   #(x; t; �; �) ¨

w(x; t;�; �) å à ªâ¥à¨áâ¨ç¥áª¨å § ¤ ç, ¥¤¨áâ¢¥®¥ à¥£ã«ïà®¥ à¥è¥¨¥ '(�)

¨â¥£à «ì®£® ãà ¢¥¨ï �®«ìâ¥àà  ¢â®à®£® à®¤  (14) ¨§ ª« áá  C1[0; T ] ¯à¥¤-

áâ ¢¨¬® ¢ ¢¨¤¥

'(�) = �(�) +

�Z

0

R(�; t)�(�)dt; (16)

£¤¥ '(�) = �0(�)=�(�), R(�; t) | à¥§®«ì¢¥â  ï¤à  k(�; t)=�(�).

�®á«¥ ®¯à¥¤¥«¥¨ï u(x0; t) = '(t) ä®à¬ã«®© (16), ¨áá«¥¤ã¥¬ ï § ¤ ç 

¤«ï ãà ¢¥¨ï (1) à á¯ ¤ ¥âáï   ¤¢¥ å à ªâ¥à¨áâ¨ç¥áª¨¥ § ¤ ç¨ ¢ D1 ¨ D2,

¥¤¨áâ¢¥ë¥ à¥£ã«ïàë¥ à¥è¥¨ï ª®â®àëå ¤ îâáï, á®®â¢¥âáâ¢¥®, ä®à¬ã-

« ¬¨ (10) ¨ (12).

�§ ¥¤¨áâ¢¥®áâ¨ à¥è¥¨ï ãª § ëå å à ªâ¥à¨áâ¨ç¥áª¨å § ¤ ç �ãàá 

¤«ï ¯á¥¢¤®¯ à ¡®«¨ç¥áª®£® ãà ¢¥¨ï (1) á«¥¤ã¥â á¯à ¢¥¤«¨¢®áâì â¥®à¥¬ë. B
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