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� áá¬ âà¨¢ ¥âáï ªà ¥¢ ï § ¤ ç  ¤«ï ãà ¢­¥­¨ï ¯ à ¡®«¨ç¥áª®£® â¨¯  ¢ æ¨«¨­¤à¨ç¥áª¨å ª®®à-

¤¨­ â å á ­¥«®ª «ì­ë¬ ãá«®¢¨¥¬ ­  ¯à ¢®© £à ­¨æ¥. �«ï à¥è¥­¨ï à áá¬ âà¨¢ ¥¬®© § ¤ ç¨

¯®áâà®¥­  à §­®áâ­ ï áå¥¬  ¨ ¤®ª § ­  áå®¤¨¬®áâì ¯®«ãç¥­­®© áå¥¬ë á® áª®à®áâìî O(h
3
2 + �2):

1. �®áâ ­®¢ª  § ¤ ç¨. � ®¡« áâ¨ QT = f(x; t) : 0 < x < l; 0 < t < Tg
à áá¬®âà¨¬ § ¤ çã
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x!0

xk
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= 0; (2)

@
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lZ
0

xu dx = �(t); (3)

u(x; 0) = u0(x); (4)

£¤¥ k(x; t) > c1 > 0, jqj 6 c2, q(0; t) > c3 > 0, k(x; t) 2 C(3;0)(QT ), q(x; t); f(x; t) 2
C(2;0)(QT ),   C

(m;n)(QT ) | ª« áá äã­ªæ¨©, ®¯à¥¤¥«¥­­ëå ¨ ­¥¯à¥àë¢­ëå ¢¬¥áâ¥ á®

á¢®¨¬¨ ¯à®¨§¢®¤­ë¬¨ ¤® ¯®àï¤ª  m ¢ª«îç¨â¥«ì­® ¯® x ¨ ¤® ¯®àï¤ª  n ¯® t ¢ ®¡« áâ¨

QT .

�¥«®ª «ì­®¥ ãá«®¢¨¥ â¨¯  (3) ¢¯¥à¢ë¥ ¢®§­¨ª«® ¢ â¥®à¨¨ ¢« £®¯¥à¥­®á  [1]. �®«ì-

§ãïáì ãà ¢­¥­¨¥¬ (1), ãá«®¢¨¥ (3) ¬®¦­® ¯¥à¥¯¨á âì ¨­ ç¥:
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xqu(x; t)dx+ �1(t); (30)

£¤¥ �1(t) =
lR
0

xf(x; t)dx� �(t):

�â ª, ¬ë ¡ã¤¥¬ § ­¨¬ âìáï ¢ ¤ «ì­¥©è¥¬ § ¤ ç¥© (1), (2), (30), (4).
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2. � §­®áâ­ ï áå¥¬ . �¢¥¤¥¬ ¢ § ¬ª­ãâ®© ®¡« áâ¨ QT á¥âªã !h � !� ; £¤¥ !h =

fxi = ih; i = 1; 2; : : : ; N � 1; Nh = lg; !� = ftj = j�; j = 0; 1; : : : ; j0; j0� = Tg:
�à¨ ­ ¯¨á ­¨¨ ¤¨áªà¥â­®£®  ­ «®£  ãá«®¢¨ï ®£à ­¨ç¥­­®áâ¨ (2) ¬ë á«¥¤ã¥¬ ¬¥-

â®¤¨ª¥ [2]. �¨ää¥à¥­æ¨ «ì­®© § ¤ ç¥ (1), (2), (30), (4) ¯®áâ ¢¨¬ ¢ á®®â¢¥âáâ¢¨¥ à §-

­®áâ­ãî áå¥¬ã
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zt = 0; 5��(ẑ + z) + 	; (6)
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	 =

8>>><
>>>:
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�¯à¨®à­ãî ®æ¥­ªã ¤«ï à¥è¥­¨ï § ¤ ç¨ (6) ¯®«ãç¨¬ ¬¥â®¤®¬ í­¥à£¥â¨ç¥áª¨å ­¥-
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xidi(ẑ+z)i~ = �
1

2

�
�xa; (ẑ+z)2�x
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xd; (ẑ+z)2

�

��x1

�h
2
d0(ẑ+z)0+

h�

2
zt;0�

�1

2

�
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d0(ẑ + z)0 +

h�

2
zt;0 �

�1

2

�
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xidi(ẑ + z)i~�
h

4
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�
kx

1
2
z]j

2

0

�
t
+ 0; 5

�
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�2(ẑ + z)N 6

l

2
�22 +

l

2
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(ẑ + z)2N

+
�c22l2 + c2 + 1

2

�
kx

1
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� ©¬¥¬áï ®æ¥­ª®© ¢¥«¨ç¨­ë (ẑ + z)2N . �®§ì¬¥¬ ­  ®âà¥§ª¥ [0; l] ¯à®¨§¢®«ì­ãî
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C �®ª § â¥«ìáâ¢® «¥¬¬ë ¡ã¤¥¬ ¯à®¢®¤¨âì ¯®  ­ «®£¨¨ á [4]. � ¯¨è¥¬ ¯à¥¤áâ ¢-

«¥­¨¥
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�à®áã¬¬¨àã¥¬ (12) ¯® j0 ®â 0 ¤® j :
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£¤¥ M3 = max
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â® �
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£¤¥ M = max(2M3; 16M2) ¨ ­¥ § ¢¨á¨â ®â á¥âª¨.

�à¨¬¥­ïï «¥¬¬ã ¨§ [3], ¯®«ãç ¥¬ ¯à¨ ¬ «®¬ � 6 �0 âà¥¡ã¥¬ãî  ¯à¨®à­ãî ®æ¥­ªã

kx
1
2
zj+1]j20 +

jX
j0=0

k�x
1
2
�
zj

0

+1zj
0�
�x
]j20� 6M

 
jX

j0=0

�
kx

1
2
 j

0

]j20 + �21 + �22

�
�

!
: (16)

�§ ®æ¥­ª¨ (16) á«¥¤ã¥â áå®¤¨¬®áâì à §­®áâ­®© áå¥¬ë (5) á® áª®à®áâìî O(h
3
2 + �2)

¢ ­®à¬¥, áâ®ïé¥© ¢ «¥¢®© ç áâ¨ (16). B
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