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�¨áæ¨¯«¨  �à ¢¥¨ï ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¨
�ãàá 3 �¥¬¥áâà 6 2003/2004 ãç.£.

� ¬¨«¨ï áâã¤¥â  ü £àã¯¯ë

�ã¬¬  ¡ ««®¢ �æ¥ª 
� ¬¨«¨ï
¯à®¢¥àïîé¥£®

� ¬¨«¨ï
íª§ ¬¥ â®à 

�¥è¨âì § ¤ ç¨:
1.©5 yuxx + (x + y)uxy + xuyy + ux + uy = 0 , y > |x| ,

u|x=1 = 1 , ux|x=1 = 1− 1

y
, y > 1 .

2.©4 16utt = uxx + 24e2x−t , x > 0 , t > 0 ,
u|t=0 = 4x , ut|t=0 = 2e2x − 1 , x > 0 ,

ux|x=0 = 4e−t + 8t , t > 0 .

3.©9 utt = 6uxx + 15u− 15xt + 9x2(π − x) sin 9t , x ∈ (0,π) , t > 0 ,
u|t=0 = 2 sin x , ut|t=0 = x− 3 sin x , 0 6 x 6 π ,

u|x=0 = 0 , u|x=π = πt , t > 0 .

4.©3 ∆u = 20r2 sin 6ϕ , r < 1 , r =

√
x2 + y2 ,

(3u + ur)|r=1 = 11 sin 6ϕ− 5 cos 7ϕ + 3 .

5.©4 ut = 5∆u +
ch(4y − 3z) cos 5x

(t + 3)2
, (x,y,z) ∈ R3 , t > 0 ,

u|t=0 = y ch(4y − 3z) cos 5x .

6.©5 ∆u =
3

r5
, 1

2
< r < 1 , r =

√
x2 + y2 + z2 ,

u|r=1/2 = 2 cos2 ϕ− cos 2θ cos 2ϕ , ur|r=1 = sin 2θ sin ϕ .

7.©5 � ©â¨ å à ªâ¥à¨áâ¨ç¥áª¨¥ ç¨á« , á®¡áâ¢¥ë¥ äãªæ¨¨ ¨â¥£à «ì-
®£® ®¯¥à â®à  ¨ à¥è¨âì ¯à¨ ¢á¥å ¤®¯ãáâ¨¬ëå § ç¥¨ïå λ ãà ¢-
¥¨¥
ϕ(x) = λ

∫ 1

0
(24x3y2 − 14x + 3)ϕ(y) dy − 12x3 + 1, 0 6 x 6 1.
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�¥è¨âì § ¤ ç¨:
1.©5 xuxx + 2(x + 1)uxy + (x + 2)uyy + ux + uy = 0 , x > 0 , y < 0 ,

u|y=0 = −x , uy|y=0 = 1− 2

x
, x > 0 .

2.©4 utt = 9uxx + 90 cos(2x + 9t) , x > 0 , t > 0 ,
u|t=0 = 8 cos 3x− 5 cos 2x , ut|t=0 = 0 , x > 0 ,

ux|x=0 = 18t− 2 sin 9t , t > 0 .

3.©9 utt + 6ut = 2uxx − 5xe−t + (2x− π)2e−4t , x ∈
(
0,

π

2

)
, t > 0 ,

u|t=0 = x , ut|t=0 = −x , 0 6 x 6 π

2
,

ux|x=0 = e−t , ux|x=π/2 = e−t , t > 0 .

4.©3 ∆u =
3

r4
cos ϕ , r > 1 , r =

√
x2 + y2 ,

(4u− ur)|r=1 = cos ϕ + 24 sin 4ϕ , |u(∞)| < ∞ .

5.©4 2ut = 3∆u +
√

t + 9 e−y cos z , (x,y,z) ∈ R3 , t > 0 ,
u|t=0 = (2x + y + z)e−y cos z .

6.©5 ∆u = 6r3 , 1 < r < 2 , r =

√
x2 + y2 + z2 ,

u|r=1 = (cos 2θ − 1) sin2 ϕ + sin2 θ , ur|r=2 = 15 + sin θ cos ϕ .

7.©5 � ©â¨ å à ªâ¥à¨áâ¨ç¥áª¨¥ ç¨á« , á®¡áâ¢¥ë¥ äãªæ¨¨ ¨â¥£à «ì-
®£® ®¯¥à â®à  ¨ à¥è¨âì ¯à¨ ¢á¥å ¤®¯ãáâ¨¬ëå § ç¥¨ïå λ ãà ¢-
¥¨¥
ϕ(x) = λ

∫ 1

−1
(15x3 − 3x2y + 4)ϕ(y) dy + 9x + 1, − 1 6 x 6 1.
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�¥è¨âì § ¤ ç¨:
1.©5 uxx − 2(x + 1)uxy + 4xuyy +

2uy − ux

x− 1
= 0 , x > 1 , y > 0 ,

u|y=1 = −1 , uy|y=1 =
1

x
− 1 , x > 1 .

2.©4 9utt = uxx + 54e3x−2t , x > 0 , t > 0 ,
u|t=0 = 6x , ut|t=0 = −2 , x > 0 ,

ux|x=0 = 6e−2t + 12t , t > 0 .

3.©9 2utt = 20uxx + 13u− 5e−2t + x(x2 − 4π2) sin 4t , x ∈ (0,2π) , t > 0 ,
u|t=0 = 3 sin

x

2
+ 1 , ut|t=0 = −2 , 0 6 x 6 2π ,

u|x=0 = e−2t , u|x=2π = e−2t , t > 0 .

4.©3 ∆u = r3 sin 3ϕ , r < 1 , r =

√
x2 + y2 ,

(u + 3ur)|r=1 = 11 sin 3ϕ + 5 cos 8ϕ− 3 .

5.©4 ut = 3∆u +
cos(3x− 4y) sh 5z

t + 2
, (x,y,z) ∈ R3 , t > 0 ,

u|t=0 = x cos(3x− 4y) sh 5z .

6.©5 ∆u =
6

r
, 1

3
< r < 1 , r =

√
x2 + y2 + z2 ,

u|r=1/3 = cos2 θ cos 2ϕ + 2 sin2 ϕ , u|r=1 = 1 + cos θ .

7.©5 � ©â¨ å à ªâ¥à¨áâ¨ç¥áª¨¥ ç¨á« , á®¡áâ¢¥ë¥ äãªæ¨¨ ¨â¥£à «ì-
®£® ®¯¥à â®à  ¨ à¥è¨âì ¯à¨ ¢á¥å ¤®¯ãáâ¨¬ëå § ç¥¨ïå λ ãà ¢-
¥¨¥

ϕ(x) = λ

∫ 1

0
(3x2 − 6xy + 1)ϕ(y) dy + 4x− 1, 0 6 x 6 1.
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�¥è¨âì § ¤ ç¨:
1.©5 xuxx − (2x + 1)uxy + (x + 1)uyy + ux − uy = 0 , x > 0 , y > 1 ,

u|y=1 = x + 1 , uy|y=1 = 1− 1

x
, x > 0 .

2.©4 utt = 4uxx + 60 cos(3x + 4t) , x > 0 , t > 0 ,
u|t=0 = 5 cos 3x + 2 cos 2x , ut|t=0 = 0 , x > 0 ,

ux|x=0 = 4t− sin 4t , t > 0 .

3.©9 utt + 10ut = uxx + 20x2− 4t + 12x(π− 2x)e−8t , x ∈
(
0,

π

4

)
, t > 0 ,

u|t=0 = 0 , ut|t=0 = 2x2 , 0 6 x 6 π

4
,

ux|x=0 = 0 , ux|x=π/4 = πt , t > 0 .

4.©3 ∆u =
1

r3
cos 2ϕ , r > 1 , r =

√
x2 + y2 ,

(2u− ur)|r=1 = 3 cos 2ϕ + 11 sin 9ϕ , |u(∞)| < ∞ .

5.©4 2ut = 7∆u +
sin x ch z√

t + 4
, (x,y,z) ∈ R3 , t > 0 ,

u|t=0 = (x− 2y + z) sin x ch z .

6.©5 ∆u = 12r , 1 < r < 3 , r =

√
x2 + y2 + z2 ,

u|r=1 = 0 , u|r=3 = cos 2θ sin 2ϕ + (sin θ − 2 cos ϕ) sin ϕ .

7.©5 � ©â¨ å à ªâ¥à¨áâ¨ç¥áª¨¥ ç¨á« , á®¡áâ¢¥ë¥ äãªæ¨¨ ¨â¥£à «ì-
®£® ®¯¥à â®à  ¨ à¥è¨âì ¯à¨ ¢á¥å ¤®¯ãáâ¨¬ëå § ç¥¨ïå λ ãà ¢-
¥¨¥
ϕ(x) = λ

∫ 1

−1
(x3 + 3xy + 10y)ϕ(y) dy + 3x + 5, − 1 6 x 6 1.
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