
� ¤ ç¨ ¯® ªãàá ¬ ¢ëáè¥© ¬ â¥¬ â¨ª¨ ¨

¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¨

� â¥¬ â¨ç¥áª¨©   «¨§

1. � ©â¨ ¯à¥¤¥« ¯®á«¥¤®¢ â¥«ì®áâ¨:

 ) lim
n!1

100n

n2 + 2
; ¡) lim

n!1

2 � 5n

10 � 5n + 2
; ¢) lim

n!1
(
p
n2 + 3n� n):

2. � ©â¨ ¯à¥¤¥« äãªæ¨¨:

 ) lim
x!2

x2 � 4

x2 � 5x+ 6
; ¡) lim

x!4

p
1 + 2x� 3
p
x� 2

; ¢) lim
x!0

cos x� cos 2x

x2
; £) lim

x!1

ln (x2 + 1)

ln (x4 + 1)
:

3. � ©â¨ ¯à®¨§¢®¤ãî äãªæ¨¨:

 ) y =
p
x+

p
x; ¡) y = ln sinx; ¢) y = sin(lnx); £) y = arctg ex; ¤) y = xcos x;

¥) y = cos xtg x:

4. �§®¡à §¨âì âà ¥ªâ®à¨î â®çª¨, ¤¢¨¦¥¨¥ ª®â®à®©   ¯«®áª®áâ¨ (x; y) § ¤ ® ãà ¢¥-

¨ï¬¨:

 ) x = t; y = t2; �1 � t <1; ¡) x = a cos t; y = b sin t; 0 � t <1;

¢) x = et; y = e2t; �1 < t <1:

� ©â¨  ¡á®«îâãî ¢¥«¨ç¨ã áª®à®áâ¨ â®çª¨ ¢ ¬®¬¥â t = 0.

5. � ©â¨ ¤¨ää¥à¥æ¨ « äãªæ¨¨:

 ) y = sin2 x ¢ â®çª¥ x = �
4 ; ¡) y = arcsin x ¢ â®çª¥ x = 1

2 :

6. � ©â¨ ¯à®¨§¢®¤ãî n{£® ¯®àï¤ª  äãªæ¨¨:

 ) y = cos 2x; ¡) y = x10; ¢) y = 2x ¤«ï n=10; £) y = xex; ¤) y = x2 sinx;

¥) y = sinx sin 3x:

7. � ©â¨ ¨â¥£à «:

 )

Z p
x + 1

x
dx; ¡)

Z
dx

(2x+ 3)10
; ¢)

Z
2x � 3xdx; £)

Z
dx

p
2x+ 1

; ¤)

Z
sin(3x� 1)dx;

¥)

Z
xdx

1 + x2
; ¦)

Z
dx

p
x(1 + x)

; §)

Z
3
p
1 + 5x dx; ¨)

Z
xe2xdx; ª)

Z
x sinxdx;

«)

Z
dx

x(x + 1)
; ¬)

Z
dx

x2 � 5x+ 6
; )

Z
dx

p
2x2 + 1

:

8. �ëç¨á«¨âì ®¯à¥¤¥«¥ë© ¨â¥£à «:

 )

2�Z
0

x cos xdx; ¡)

1Z
0

dx

(x + 1)(x+ 2)
; ¢)

1Z
�1

jxjdx; £)

�

2Z
�
�

2

sin jxjdx:
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9. � ©â¨ ¤«¨ã ¤ã£¨ ªà¨¢®©, § ¤ ®© ãà ¢¥¨ï¬¨:

 ) y = x3=2; 0 � x � 4; ¡) x = R cos t; y = R sin t; 0 � t � �
2 ;

¢) x = et; y = 2
3 e

(3=2)t; 0 � t � ln 3:

10. � ©â¨ ¯«®é ¤ì ä¨£ãàë, ®£à ¨ç¥®© § ¤ ë¬¨ ªà¨¢ë¬¨:

 ) y = x2; x + y = 2; ¡) x = a cos t; y = b sin t; 0 � t � 2�:

11. � ©â¨ ®¡ê¥¬ â¥« , ®£à ¨ç¥®£® ¯®¢¥àå®áâìî, ¯®«ãç¥®© ¢à é¥¨¥¬ § ¤ ëå

ªà¨¢ëå:
 ) y = a

p
x (0 � x � 1); x = 1 ¢®ªàã£ ®á¨ Ox;

¡) y = sinx (0 � x � �) ¢®ªàã£ ®á¨ Ox;

¢) y = x2 (0 � x � 1); y = 1 ¢®ªàã£ ®á¨ Oy:

12. � ©â¨ ª®®à¤¨ âë æ¥âà  âï¦¥áâ¨:

 ) ¤ã£¨ ®ªàã¦®áâ¨ x = a cos', y = a sin', ��
2 � ' � �

2 ;

¡) ®¤®à®¤®© ¯«®áª®© ä¨£ãàë, ®£à ¨ç¥®© ¯ à ¡®« ¬¨ ax = y2, ay = x2 (a > 0);

¢) ®¤®à®¤®£® ¯®«ãè à  x2 + y2 + z2 � a2, z � 0.

13. �®áâà®¨âì £à ä¨ª äãªæ¨¨:

 ) y = (x+ 1)x2; ¡) y =
1

1� x2
; ¢) y = xe�x

2

:

14. � ©â¨ ç áâë¥ ¯à®¨§¢®¤ë¥ ¯¥à¢®£® ¨ ¢â®à®£® ¯®àï¤ª®¢ äãªæ¨¨:

 ) u = x2 + y3 + sin xy; ¡) u = xey + yex; ¢) u = xy:

15. � ©â¨ â®çª¨ «®ª «ì®£® íªáâà¥¬ã¬  äãªæ¨¨:

 ) u = x2 � xy + y2; ¡) u = x2 � xy � y2; ¢) u = x2 + 2y2 + z2 � 2x+ 4y � 6z + 1:

16. � ©â¨ â®çª¨ ãá«®¢®£® íªáâà¥¬ã¬  äãªæ¨¨:

 ) u = x2 + y2 ¯à¨ ãá«®¢¨¨ á¢ï§¨ x + y = 1;

¡) u = x + y ¯à¨ ãá«®¢¨¨ á¢ï§¨ x2 + y2 = 1:

17. �à¥®¡à §®¢ âì ¤¨ää¥à¥æ¨ «ì®¥ ãà ¢¥¨¥:

 )

x2y00 + xy0 + y = 0;

¢¢¥¤ï ®¢ãî ¥§ ¢¨á¨¬ãî ¯¥à¥¬¥ãî t ¯® ä®à¬ã«¥ x = et;

¡)

x
@z

@x
+ y

@z

@y
= z;

¢¢¥¤ï ®¢ë¥ ¥§ ¢¨á¨¬ë¥ ¯¥à¥¬¥ë¥ u ¨ v ¯® ä®à¬ã« ¬ u = x, v =
y
x .
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18. �ëç¨á«¨âì ¤¢®©®© ¨â¥£à «:

 )

ZZ
G

xdxdy, £¤¥ G | ®¡« áâì, ®£à ¨ç¥ ï ªà¨¢ë¬¨ y = 3x2, y = 6� 3x;

¡)

ZZ
G

x2dxdy, £¤¥ G | ªàã£: x2 + y2 � 1.

19. �ëç¨á«¨âì âà®©®© ¨â¥£à «:

 )

ZZZ
T

(x+y+z)dxdydz, £¤¥ T | ®¡« áâì, ®£à ¨ç¥ ï ¯®¢¥àå®áâï¬¨ x+y+z = 1,

x = 0, y = 0, z = 0;

¡)

ZZZ
T

x2dxdydz, £¤¥ T | è à: x2 + y2 + z2 � R2.

20. �ëç¨á«¨âì ªà¨¢®«¨¥©ë© ¨â¥£à « ¯¥à¢®£® à®¤ :

 )

Z
L

(x+ y)dl, £¤¥ L | ®âà¥§®ª, á®¥¤¨ïîé¨© â®çª¨ A(1; 0) ¨ B(0; 1);

¡)

Z
L

y2dl, £¤¥ L | ¤ã£  ®ªàã¦®áâ¨ x = R cos t, y = R sin t, 0 � t � �
2 .

21. �ëç¨á«¨âì ªà¨¢®«¨¥©ë© ¨â¥£à « ¢â®à®£® à®¤ :

 )

Z
OA

xdy � ydx, £¤¥ OA | ®âà¥§®ª, á®¥¤¨ïîé¨© â®çª¨ O(0; 0) ¨ A(1; 2);

¡)

I
L

xdx + ydy, £¤¥ L | í««¨¯á x2

a2
+
y2

b2
= 1, ¯à®¡¥£ ¥¬ë© ¯à®â¨¢ å®¤  ç á®¢®©

áâà¥«ª¨.

22. �ëç¨á«¨âì ¯«®é ¤ì:

 ) ç áâ¨ ¯®¢¥àå®áâ¨ z = x+ 2y, à á¯®«®¦¥®© ¢ãâà¨ æ¨«¨¤à  x2 + y2 = a2;

¡) ç áâ¨ áä¥àë x2 + y2 + z2 = a2, § ª«îç¥®© ¢ãâà¨ æ¨«¨¤à  x2 + y2 = b2, ¥á«¨

0 < b < a.

23. �ëç¨á«¨âì ¯®â®ª ¢¥ªâ®à :

 ) ~a = x~i + 2y~j + 3z~k, ç¥à¥§ ¢¥èîî áâ®à®ã ¯®¢¥àå®áâ¨ x2 + y2 + z2 = a2;

¡) ~a = x~i + y~j + z~k, ç¥à¥§ ¢¥èîî áâ®à®ã ç áâ¨ æ¨«¨¤à¨ç¥áª®© ¯®¢¥àå®áâ¨

x2 + y2 = a2, 0 � z � 1.

24. �ëç¨á«¨âì à ¡®âã ¢¥ªâ®à®£® ¯®«ï:

 ) ~F = x~i+ y~j + z~k ¯® ®ªàã¦®áâ¨ fx2 + y2 + z2 = R2; x = 2yg, ¯à®¡¥£ ¥¬®© ¯à®â¨¢

å®¤  ç á®¢®© áâà¥«ª¨, ¥á«¨ á¬®âà¥âì ¨§ â®çª¨ M(2R; 0; 0);
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¡) ~F = x~i + y2~j + z3~k ¯® í««¨¯áã fx2 + y2 = a2; z = x + yg, ¯à®¡¥£ ¥¬®¬ã ¯à®â¨¢

å®¤  ç á®¢®© áâà¥«ª¨, ¥á«¨ á¬®âà¥âì á® áâ®à®ë ¯®«®¦¨â¥«ì®© ¯®«ã®á¨ z.

25. �áá«¥¤®¢ âì   áå®¤¨¬®áâì àï¤:

 )

1X
n=0

1

2n+ 3
; ¡)

1X
n=2

10

n2 � 1
:

26. �áá«¥¤®¢ âì   áå®¤¨¬®áâì ¥á®¡áâ¢¥ë© ¨â¥£à «:

 )

1Z
2

dx

x lnx
; ¡)

1Z
0

dx

x3 + 1
; ¢)

1Z
0

dx
p
x(1 + x2)

:

27. � §«®¦¨âì ¯¥à¨®¤¨ç¥áªãî äãªæ¨î ¢ àï¤ �ãàì¥:

 ) f(x) = cos x sin 3x; ¡) f(x) = sin3 x:

� «¨â¨ç¥áª ï £¥®¬¥âà¨ï

1. � ¯¨á âì ãà ¢¥¨¥ ¯àï¬®©, ¯à®å®¤ïé¥© ç¥à¥§ â®çªã M(1; 2) ¯ à ««¥«ì® ¯àï¬®©

x + y = 1.

2. � ¯¨á âì ãà ¢¥¨¥ ¯àï¬®©, ¯à®å®¤ïé¥© ç¥à¥§ â®çªãM(1; 2) ¯¥à¯¥¤¨ªã«ïà® ª ¯àï-

¬®© x + y = 1.

3. � ©â¨ à ááâ®ï¨¥ ¬¥¦¤ã ¯àï¬ë¬¨ x� y + 1 = 0 ¨ 2x� 2y � 5 = 0.

4. �  í««¨¯á 9x2 + 25y2 = 225. � ©â¨: 1) ¥£® ¯®«ã®á¨, 2) ä®ªãáë, 3) íªáæ¥âà¨á¨â¥â,

4) ãà ¢¥¨ï ¤¨à¥ªâà¨á.

5. �   £¨¯¥à¡®«  16x2�9y2 = 144. � ©â¨: 1) ¥¥ ¯®«ã®á¨, 2) ä®ªãáë, 3) íªáæ¥âà¨á¨â¥â,

4) ãà ¢¥¨ï  á¨¬¯â®â, 5) ãà ¢¥¨ï ¤¨à¥ªâà¨á.

6. � ë ¢¥àè¨ë âà¥ã£®«ì¨ª  A(3; 2;�3), B(5; 1;�1) ¨ C(1;�2; 1). � ©â¨ ¥£® ã£®« ¯à¨

¢¥àè¨¥ B.

7. �®áâ ¢¨âì ãà ¢¥¨¥ ¯àï¬®©, ¯à®å®¤ïé¥© ç¥à¥§ â®çªãM(2;�3;�5) ¯¥à¯¥¤¨ªã«ïà®

ª ¯«®áª®áâ¨ 6x� 3y � 5z + 2 = 0.

8. �®áâ ¢¨âì ãà ¢¥¨¥ ¯«®áª®áâ¨, ¯à®å®¤ïé¥© ç¥à¥§ â®çªã M(1;�1;�1) ¯¥à¯¥¤¨ªã-

«ïà® ª ¯àï¬®© x+ 3
2

=
y � 1
�3

= z + 2
4

.

9. � ©â¨ à ááâ®ï¨¥ ®â â®çª¨ M(1;�1; 2) ¤® ¯«®áª®áâ¨ 2x� 2y + z = 3.

10. � ©â¨ à ááâ®ï¨¥ ®â â®çª¨ M(1;�1;�2) ¤® ¯àï¬®© x + 3
3

=
y + 2
2

= z � 8
�2

.

11. �¥à¥§ â®çª¨ A(2;�1; 3) ¨ B(0; 2;�1) ¯à®¢¥¤¥  ¯àï¬ ï. � ©â¨ â®çªã ¯¥à¥á¥ç¥¨ï

íâ®© ¯àï¬®© á ¯«®áª®áâìî 3x� y + z = 0.

12. �®¦¥â «¨ ¢¥ªâ®à á®áâ ¢«ïâì á ®áìî Ox ã£®« 150�,   á ®áìî Oz ã£®« 30�?

13. � ©â¨ áã¬¬ã áª «ïàëå ¯à®¨§¢¥¤¥¨© (~a; ~b) + (~b;~c) + (~c; ~a), ¥á«¨ ~a + ~
b + ~c = ~0,

¨ ¢¥ªâ®àë ~a, ~b, ~c | ¥¤¨¨çë¥.
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�¨¥© ï  «£¥¡à 

1. �ëç¨á«¨âì ®¯à¥¤¥«¨â¥«ì:

������
2 2 1

1 2 1

3 1 0

������ :

2. �¥è¨âì ãà ¢¥¨¥:

������
3 x �4

2 �1 3

x + 10 1 1

������ = 0:

3. �¥è¨âì ¥à ¢¥áâ¢®:

������
2 x + 2 �1

1 1 �2

5 �3 x

������ > 0:

4. �á¯®«ì§ãï ®¯¥à æ¨¨  ¤ ¬ âà¨æ ¬¨, à¥è¨âì ãà ¢¥¨¥:�
1 2

2 5

�
X =

�
4 �6

2 1

�
:

5. �ëç¨á«¨âì à £ ¬ âà¨æë:

0
@ 2 �1 3 �2 4

4 �2 5 1 7

2 �1 1 8 2

1
A :

6. � ©â¨ äã¤ ¬¥â «ìãî á®¢®ªã¯®áâì à¥è¥¨© (¡ §¨á ¢ ¯à®áâà áâ¢¥ à¥è¥¨©) ¤«ï

á¨áâ¥¬ë ãà ¢¥¨©: �
x1 + x2 + x3 = 0;

x1 + x2 � x3 = 0:

7. � ©â¨ ®¡é¥¥ à¥è¥¨¥ á¨áâ¥¬ë ãà ¢¥¨©:8><
>:
x1 � 2x2 + x3 + 3x4 = 2;

x2 � x3 � x4 = �1;

x1 � x2 + 2x4 = 1:

8. � ©â¨ á®¡áâ¢¥ë¥ § ç¥¨ï ¨ ¢á¥ á®¡áâ¢¥ë¥ ¢¥ªâ®àë ¬ âà¨æë:

 )

0
@ 2 �1 �1

0 �1 0

0 2 1

1
A ; ¡)

0
@ �1 �2 �2

0 1 0

0 0 1

1
A ; ¢)

0
@ 2 �1 0

0 1 �1

0 1 3

1
A :

9. �¥â®¤®¬ � £à ¦  ¯à¨¢¥áâ¨ ª¢ ¤à â¨çãî ä®à¬ã x21 + x2x3 ª ª ®¨ç¥áª®¬ã ¢¨¤ã.

10. � «¨¥©®© ®¡®«®çª¥ L = L(sinx; cos x) áª «ïà®¥ ¯à®¨§¢¥¤¥¨¥ í«¥¬¥â®¢

f1 = a1 sin x+ b1 cos x ¨ f2 = a2 sinx+ b2 cos x

¢¢¥¤¥® ä®à¬ã«®©

(f1; f2) = a1a2 + b1b2 +
1

2
(a1b2 + a2b1):
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 ) �®ª § âì, çâ® í«¥¬¥âë e1 = 1p
3
sinx + 1p

3
cos x ¨ e2 = sin x � cos x ®¡à §ãîâ

®àâ®®à¬¨à®¢ ë© ¡ §¨á ¢ «¨¥©®¬ ¯à®áâà áâ¢¥ L.

¡) � ©â¨ ¬ âà¨æã ®¯¥à â®à  ¤¨ää¥à¥æ¨à®¢ ¨ï bD ¢ ¡ §¨á¥ e1, e2.

¢) � ©â¨ ¬ âà¨æã á®¯àï¦¥®£® ®¯¥à â®à  bD� ¢ ¡ §¨á¥ e1, e2.

11. �ãáâì G | ¬®¦¥áâ¢® ¢á¥å ¥¢ëà®¦¤¥ëå ¬ âà¨æ n{£® ¯®àï¤ª  á ¢¥é¥áâ¢¥ë¬¨

í«¥¬¥â ¬¨,   £àã¯¯®¢®© ®¯¥à æ¨¥© ï¢«ï¥âáï ®¯¥à æ¨ï ã¬®¦¥¨ï ¬ âà¨æ. �¡à §ã¥â «¨

¬®¦¥áâ¢® G á ãª § ®© ®¯¥à æ¨¥© £àã¯¯ã?

12�. � ¯à®áâà áâ¢¥ P2 ¬®£®ç«¥®¢ áâ¥¯¥¨, ¥ ¯à¥¢®áå®¤ïé¥© 2, ¢¢¥¤¥® áª «ïà®¥

¯à®¨§¢¥¤¥¨¥ ä®à¬ã«®©

(f; g) = f(�1)g(�1) + f(0)g(0) + f(1)g(1):

�®áâà®¨âì ®àâ®®à¬¨à®¢ ë© ¡ §¨á ¢ íâ®¬ ¥¢ª«¨¤®¢®¬ ¯à®áâà áâ¢¥.

13�. �ãáâì e1, e2 | ®àâ®®à¬¨à®¢ ë© ¡ §¨á ¢ ã¨â à®¬ ¯à®áâà áâ¢¥ E2. �¨¥©ë©

®¯¥à â®à bA, ¤¥©áâ¢ãîé¨© ¢ íâ®¬ ¯à®áâà áâ¢¥, ¨¬¥¥â ¢ ¡ §¨á¥ f1 = e1 + e2, f2 = e1� ie2
¬ âà¨æã

Af =

�
2 1 + i

�1� i 1� i

�
:

� ©â¨ ¬ âà¨æã á®¯àï¦¥®£® ®¯¥à â®à  bA� ¢ ¡ §¨á¥ f1, f2.

14�. �¢ ¦¤ë ª®¢ à¨ âë© â¥§®à ¨¬¥¥â ¢ ¡ §¨á¥ e1; : : : ; en «¨¥©®£® ¯à®áâà áâ¢  Rn

ª®®à¤¨ âë �ij =

�
1 ¯à¨ i = j

0 ¯à¨ i 6= j
, i; j = 1; : : : ; n. � ª ¯à¥®¡à §ãîâáï ª®®à¤¨ âë íâ®£®

â¥§®à  ¯à¨ ¯¥à¥å®¤¥ ª ¤àã£®¬ã ¡ §¨áã?

15�. �¥â®¤®¬ ®àâ®£® «ìëå ¯à¥®¡à §®¢ ¨© ¯à¨¢¥áâ¨ ª¢ ¤à â¨çãî ä®à¬ã x1x2+x1x3
ª ª ®¨ç¥áª®¬ã ¢¨¤ã.

�¥®à¨ï äãªæ¨© ª®¬¯«¥ªá®£® ¯¥à¥¬¥®£®

1. �ëç¨á«¨âì: j cos(1 + i)j.

2. �ëç¨á«¨âì: Ln
�
1 + i
1� i

�
.

3. �¥è¨âì ãà ¢¥¨¥: ez = i.

4. �¥è¨âì ãà ¢¥¨¥: z3 = 8.

5. � §«®¦¨âì ¢ àï¤ �®à   äãªæ¨î f(z) = 1
z2 + z

¢ ª®«ìæ¥ 1 < jzj < +1.

6. � §«®¦¨âì ¢ àï¤ �®à   äãªæ¨î f(z) = sin z
z

¢ ª®«ìæ¥ 0 < jzj < 1.

7. � ©â¨ ¢á¥ ®á®¡ë¥ â®çª¨ äãªæ¨¨ f(z) = 1
z � z3

¨ ®¯à¥¤¥«¨âì ¨å â¨¯.

8. � ©â¨ ¢á¥ ®á®¡ë¥ â®çª¨ äãªæ¨¨ f(z) = sin 1
z
+ 1
z2

¨ ®¯à¥¤¥«¨âì ¨å â¨¯.
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9. �ëç¨á«¨âì:

I
jzj=4

ez � 1

z2 + z
dz.

10. �ëç¨á«¨âì:

1Z
�1

dx

(x2 + 9)(x2 + 1)
.

11. � ©â¨ äãªæ¨î, ª®ä®à¬® ®â®¡à ¦ îéãî ¯à ¢ãî ¯®«ã¯«®áª®áâì Re z > 0   ¥¤¨-

¨çë© ªàã£ jwj < 1.

12. � ©â¨ äãªæ¨î, ª®ä®à¬® ®â®¡à ¦ îéãî ¢¥è®áâì ªàã£  jz � ij > 1 ¢ ªàã£

jz � 1j < 1.

�¨ää¥à¥æ¨ «ìë¥ ãà ¢¥¨ï

1. �¥è¨âì ãà ¢¥¨¥:

 ) 2xy0 = 1� y2; ¡) xy00 = y0; ¢) y00 � 2y0 + y = 0; £) y00 + 3y0 + 2y = 1;

¤) y(4) � y = 0; ¥) y00 + y = 4xex; ¦) y00 + y = 4 sinx:

2. �¥è¨âì á¨áâ¥¬ã ãà ¢¥¨©:

 )

8><
>:

_x = x� y + z;

_y = x+ y � z;

_z = 2z � y;

¡)

�
_x = 3x� 4y + e�2t;

_y = x� 2y � 3e�2t:

3. �¥â®¤®¬ äãªæ¨¨ �à¨  à¥è¨âì ªà ¥¢ãî § ¤ çã:

y00 + y0 = f(x); y(0) = 0; y0(1) = 0:

4. � ©â¨ ®¡é¥¥ à¥è¥¨¥ ãà ¢¥¨ï:

y
@z

@x
+ x

@z

@y
= x� y:

5. � ©â¨ ¨â¥£à «ìãî ¯®¢¥àå®áâì ãà ¢¥¨ï

x
@z

@x
� 2y

@z

@y
= x2 + y2;

¯à®å®¤ïéãî ç¥à¥§ ªà¨¢ãî

y = 1; z = x2:
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�¥â®¤ë ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¨

1. � ©â¨ á®¡áâ¢¥ë¥ § ç¥¨ï ¨ á®¡áâ¢¥ë¥ äãªæ¨¨ ¤«ï ãà ¢¥¨ï

y00 + �y = 0

  ®âà¥§ª¥ 0 � x � l á £à ¨çë¬¨ ãá«®¢¨ï¬¨ y(0) = 0, y(l) = 0.

2. � ©â¨ á®¡áâ¢¥ë¥ § ç¥¨ï ¨ á®¡áâ¢¥ë¥ äãªæ¨¨ ¤«ï ãà ¢¥¨ï

y00 + �y = 0

  ®âà¥§ª¥ 0 � x � l á £à ¨çë¬¨ ãá«®¢¨ï¬¨ y(0) = 0, y0(l) = 0.

3. � ©â¨ á®¡áâ¢¥ë¥ § ç¥¨ï ¨ á®¡áâ¢¥ë¥ äãªæ¨¨ ¤«ï ®¯¥à â®à  � ¯« á  ¢ ªàã£¥

0 � r � a, 0 � ' � 2� á £à ¨çë¬ ãá«®¢¨¥¬ �¨à¨å«¥.

4. � ©â¨ á®¡áâ¢¥ë¥ § ç¥¨ï ¨ á®¡áâ¢¥ë¥ äãªæ¨¨ ¤«ï ®¯¥à â®à  � ¯« á  ¢ è à¥

0 � r � a, 0 � � � �, 0 � ' � 2� á £à ¨çë¬ ãá«®¢¨¥¬ �¥©¬  .

5. �¥è¨âì ªà ¥¢ãî § ¤ çã ¤«ï ãà ¢¥¨ï � ¯« á  ¢ãâà¨ ªàã£  0 � r � a, 0 � ' � 2�

á £à ¨çë¬ ãá«®¢¨¥¬ u(a; ') = 1 + sin2 '.

6. �¥è¨âì ªà ¥¢ãî § ¤ çã ¤«ï ãà ¢¥¨ï � ¯« á  ¢¥ è à  r � a, 0 � � � �, 0 �'� 2�

á £à ¨çë¬ ãá«®¢¨¥¬ u(a; �; ') = cos � + 1.

7. �¥è¨âì  ç «ì®-ªà ¥¢ãî § ¤ çã ¤«ï ãà ¢¥¨ï ª®«¥¡ ¨©   ®âà¥§ª¥ 0 � x � l:

@2u

@t2
=

@2u

@x2
; u(0; t) = u(l; t) = 0; u(x; 0) = sin

3�x

l
;

@u

@t
(x; 0) = 0:

8. �¥è¨âì  ç «ì®-ªà ¥¢ãî § ¤ çã ¤«ï ãà ¢¥¨ï ª®«¥¡ ¨© ¢ ªàã£¥ 0 � r � a,

0 � ' � 2�:

@2u

@t2
= 4u; u(a; '; t) = sin'; u(r; '; 0) = 0;

@u

@t
(r; '; 0) = 0:

9. �¥è¨âì  ç «ì®-ªà ¥¢ãî § ¤ çã ¤«ï ãà ¢¥¨ï â¥¯«®¯à®¢®¤®áâ¨ ¢ ªàã£¥ 0 � r � a,

0 � ' � 2�:
@u

@t
= 4u+ 1;

@u

@r
(a; '; t) = 0; u(r; '; 0) = 0:

10. �¥è¨âì  ç «ì®-ªà ¥¢ãî § ¤ çã ¤«ï ãà ¢¥¨ï â¥¯«®¯à®¢®¤®áâ¨ ¢ è à¥ 0 �r� a,

0 � � � �, 0 � ' � 2�:

@u

@t
= 4u; u(a; �; '; t) = t; u(r; �; '; 0) = 0:

11. �¥è¨âì § ¤ çã �®è¨ ¤«ï ãà ¢¥¨ï â¥¯«®¯à®¢®¤®áâ¨   ¡¥áª®¥ç®© ¯àï¬®©

@u

@t
= a2

@2u

@x2
; u(x; 0) = sgn x:

12. �¥è¨âì  ç «ì®-ªà ¥¢ãî § ¤ çã ¤«ï ãà ¢¥¨ï ª®«¥¡ ¨©   ¯®«ã¯àï¬®© 0�x<1:

@2u

@t2
= a2

@2u

@x2
; u(x; 0) = 0; u(0; t) = sin t:
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