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 ! 13456783 f(x) = |x|(π−|x|) 9:;<7=7 3 13978>?< 9>@ 4: A>BC>4=3 [−π, π]D !: ?A4?<3

@?E78>4?B 9:;<?8: 4:F7 A3C> 9>@?<:

∞
∑

n=1

1

n2
7

∞
∑

n=1

1

n4
.

"! !:F7 3 ?EG753 A=>H>4?B 9>@: H:9=753G:94? 98>I>J> @7K>9>4678:G4> 8>@4:L74>

x2y′′ + x(x− 3)y′ + (4− x)y = 0 .

M?E78>4? 98>I>J> 7;9:;7=7 H9>5? >G>C>4=:947N K345678:D

#! 1345678?C w =
z − 1

z − 2
H9>AG75:=7 H?8:A 0 < Re z < 1 D

$! /?4=394?C 74=>B9:678?C 7;9:L34:=7 74=>B9:G

∞
∫

0

sin ax

x(x2 + b2)
dx, (a, b ∈ R, a, b > 0).

%! %78>I7=7 A7A=>C @7K>9>4678:G47N 8>@4:L74:

−x′′ + 3x′ − 2x+ y′ − y = 0 ,

−x′ + x− y′′ + 5y′ − 4y = 0 ,

x(0) = x′(0) = 0 , y(0) = 1 , y′(0) = 0 .
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 ! "3456789:;<= ><=<?@ A45>53:B 75C<D8 38?: <>E45 7;5E5F5 C:G57539:;8H35 ;5C38I

J:35 (1−x)y′+y = 1+x , y(0) = 0 . K<L:;53< 7;5E5F5 :M78M:4: >75N< 5H5=534873:B
G@3N9:;8O

"! %:;5E:4: A:A45= C:G57539:;8H3:B ;5C38J:38

ẋ = 3x− 2y − z,
ẏ = 3x− 4y − 3z,
ż = 2x− 4y.

#! )C75C:4: 838H:4:JN@ G@3N9:;@ f(z) = u+ iv J:;: :=86:3873: C:< :=8 <LH:N

v =
x

x2 + (y − 1)2
.

$! 1@3N9:;<= w =
sin z

eiz
>75AH:N84: <LH8A4

π

6
< Re z <

π

4
O

%! 1@3N9:;@ f(x) =
1

5 + 4 cosx
78MD:4: @ 1@7:;5<D 75CO

&! %:;5E:4: A:A45= C:G57539:;8H3:B ;5C38J:38

x′′ − 3x′ + 2x+ y′ − y = 0 ,

x′ − x− y′′ + 5y′ − 4y = 0 ,

x(0) = x′(0) = 0 , y(0) = 1 , y′(0) = 0 .

K% P" /).)/#"- +Q M8C89: RS TS US V

"(W"'Q M8C89: XS YS TS US V

Y
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 ! !345 6787 9:;3

∞
∑

n=2

(−1)n
n2 + n− 2

.

"! !:<3 =: −1 < α < 1 . 17><?5=7 f(x) = cosαx 93@A5B5 7 1795=:CA 9:; >3 6:D8:>B7

[−π, π]E !3 C6>CA7 ;CF5=:>CD 93@AC=3 >345 6787 9:;3
∞
∑

n=1

1

α2 − n2
.

#! 17><?5=C8 w = th z G9:6H5<3B5 CFH36B −π

4
< Im z <

π

4
E

$! /C>B79>C8 5>B:D93?5=C8 5@93I7>3B5 5>B:D93H

∫ 2π

0

cosx

(a− cosx)2
dx, (a ∈ R, a > 1).

%! %5=:J5B5 656B:8 5>B:D93H>5K =:;>3I5>3

x(t) = et +

∫

t

0
x(u)du−

∫

t

0
et−uy(u)du,

y(t) = −t−
∫

t

0
(t− u)x(u)du+

∫

t

0
y(u)du.

&! );9:;5B5 C>7 5>B:D93H>7 GCA9J G39?5=3H>: =:;>3I5>:

x
∂z

∂x
+ y

∂z

∂y
= z − x2 − y2

<C=3 63;9L5 <95A7 y = −2, z = x− x2E

M% N" /).)/#"- +O @3;3?5 PQ RQ SQ T

"(U"'O @3;3?5 VQ WQ PQ RQ S

P
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 ! "3456765 89:;<=><:?5@A 5 :7B5 3ACA =<D7

∞
∑

n=1

n

n+ 2

xn

n!
.

"! 1A:8?5@A

f(x) =

{

x , 789 @< |x| ≤ π/2,
π signx− x, 789 @< π/2 ≤ |x| ≤ π

=7E;565 A 1A=5@<9; =<D :7 3<>C<:6A [−π, π]F !7 93:9;A D9G5@<:9> =7E;9@7 :7B5 3ACA

=<D7

∞
∑

n=1

1

(2n− 1)4
.

#! 1A:8?5@9C ω =
iz2 + 2z + 3i

z2 − 2iz − 1
4=<3H58765 9GH736 |z−i| < 2, −5π

6
< arg(z−i) < −π

2
.

$! !7B5 7:7H565I8A JA:8?5@A f(z) = u + iv, 789 @< f(0) = 2 , 7 5C7>5:7=:5 D59
JA:8?5@< 5C7 9GH58 v = 2 cosx chy − x2 + y2 .

%! K9C9BA 89:6A=:< 5:6<>=7?5@< 5E=7IA:765 5:6<>=7H

∞
∫

0

dx

(x4 + 1)2
.

&! K=5C@<:9C .74H739;< 6=7:3J9=C7?5@< =5@<L565 @<D:7I5:A

t
∫

0

e2(t−τ)f(τ)dτ = t2et.

M% N" /).)/#"- +O E7D7?5 PQ RQ SQ T

"(K"'O E7D7?5 UQ VQ PQ SQ T

R
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 ! !345 6787 9:;3

∞
∑

n=2

cosnx

n2 − 1
.

"! 17<=>5?7 f(x) = (cosx)signx 93@A5B5 7 1795?:CA 9:; <3 5<B:9A3D7 [−π, π]E !3

C6<CA7 ;CF5?:<CG 93@AC?3 <345 6787 9:;3

∞
∑

n=1

n2

(4n2 − 1)2
.

#! 17<=>5?C8 ω = i
z4 + 1

z4 − 1
H9:6D5=3B5 CFD36B |z| < 1, 0 < argz <

π

4
.

$! IC8C47 =C<B79<: 5<B:G93>5?: 5@93J7<3B5 5<B:G93D

∞
∫

−∞

(x− 1) cos 5x

x2 − 2x+ 5
dx.

%! I958?:<C8 .3HD36CA: B93<6KC983>5?: 95?:L5B5 656B:8 ?:;<3J5<3

f(t) = 2−
t

∫

0

(t− τ)f(τ)dτ − 4

t
∫

0

g(τ)dτ ,

g(t) = 1−
t

∫

0

f(τ)dτ −
t

∫

0

(t− τ)g(τ)dτ .

M
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 !  13456789 47: ;< =7>?7;@3 [−π, π] 4<A95@5 B3;CD563

f(x) =







sin 2x, <C8 67 |x| ≤ π

2
,

0 , <C8 67

π

2
≤ |x| ≤ π.

!< 8=;893 :8E567;8> 4<A986< ;<F5 =3?3 47:<

∞
∑

n=0

1

4n2 + 4n− 3
.

"! ";@7>4<D568? G8?8F3 =@7G7;5H 47:89< 4567I5@5 :5B747;D56<J;3 67:;<K5;3

(1 + x2)y′′ + xy′ − y = 0 ,

G< A<@5? :8E567;8 467I7L7 5A4<A5@5 G47C8 7J7?7;@<4;5H B3;CD56<M

#! ):47:5@5 8GI@7 467I7L7 =5=@7?< :5B747;D56<J;5H 67:;<K5;<

ẋ = z,
ẏ = x+ y,
ż = x+ y + z.

$! N8?8F3 C8;@34;7 5;@7>4<D567 5A4<K3;<@5 5;@7>4<J

∞
∫

0

x2 − 1

x2 + 1

sinx

x
dx.

%! N45?67;8? .<GJ<=897 @4<;=B84?<D567 4567I5@5 :5B747;D56<J;3 67:;<K5;3

tx′′′ + 2x′′ + x′ + (t− 1)x = 0 ,

x(0) = 1, x′(0) = −1, x′′(0) = 1.

O
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 ! "3456765 89:;<=><:?5@A 5 :7B5 3ACA =<D7E

∞
∑

n=1

(−1)n−1x2n
2n(2n− 1)

.

 !  !"#$%&! f(x) =
1

5 + 4 cosx
'()*%+% !  !'%&,-* ',./

"! 0(+( &, 1!"#$%&( ω =
z − i

z + i
eiα, 234 &, α ',(5(" 6'-&/

 7  !"#$%&-8 ω 9',:5%#(+% ;-'<! 9-5!'(*(" Im > 0.

! 7 =.',.%+% 9('(8,+(' α +(#- .( z = 1 6!., 1%#:"( +(>#( 1!"#$%&, ω.

#! ?)'(>!"(+% %"+,;'(5

∞
∫

0

x sinx

1 + x2 + x4
dx.

$! @'%8&,"-8 A(95(:-*, +'(":1-'8($%&, '%&,B%+% .%1,',"$%&(5"! &,."(>%"!

ÿ + 4y = sin2 t, y(0) = ẏ(0) = 0.

C
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 ! 13456783 f(x) = (π2−x2)2 9:;<7=7 3 13978>?< 9>@ 3 74=>9<:A3 [−π, π]B !: ?C4?<3

@?D78>4?E 9:;<?8: 4:F7 C3G3 9>@:

∞
∑

n=1

(−1)n
n4

.

"!  # H?5:;:=7 @: 8> I345678: y = (arcsinx)2 J:9=753A:94? 98>K>L> @7I>9>467M
8:A4> 8>@4:N74> (1− x2)y′′ − xy′ = 2, y(0) = y′(0) = 0.

!# %:;<7=7 I3456783 y = (arcsinx)2 3 C=>J>47 9>@ 3 ?5?A747 =:N5> x = 0B

$!  O !:F7 D7A74>:943 I3456783 ω 5?8: =:N53 ∞ J9>CA75:<: 3 5??9@74:=47

J?N>=:5P 5??9@74:=47 J?N>=:5 3 1P : Q 3 ∞B

! O !: 5?87 C53J =:N:5: I345678: ω1 = zω J9>CA75:<: ?DA:C= |z − 4

3
| < 2

3
R

%! H?G?F3 5?4=394> 74=>E9:678> 7;9:N34:=7 74=>E9:A

∞
∫

0

cosx

(x2 + 1)2(x2 + 4)
dx.

&! %78>K7=7 74=>E9:A43 8>@4:N743 f(x) = sinx+ 2

x
∫

0

cos(x− u)f(u)du.

'! )@9>@7=7 ?43 74=>E9:A43 J?<9K J:9678:A4> 8>@4:N74>

x
∂z

∂x
+ 2y

∂z

∂y
= z + x

5?8: C:@9S7 597<3 y = x3, z = x2 − 1B

T% U" /).)/#"- +V ;:@:67 WP XP YP Z

"(H"'V ;:@:67 QP [P WP XP Y

\
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 ! "2345654 789:;<=;9>4?@ 4 96A4 2@B@ <;C6D

∞
∑

n=1

x2n−1

4n2 − 1
.

"! 0@97>4?@ f(x) = x(π− |x|) <6E:454 @ 0@<4?;8: <;C 96 2;=B;95@ [−π, π]F !6 8298:@
C8G4?;98= <6E:8?6 96A4 2@B; <;C8:6

∞
∑

n=0

(−1)n
(2n+ 1)3

,

∞
∑

n=0

1

(2n+ 1)6
.

#! !6A4 696H454I7@ J@97>4?@ f(x) = u+ iv I4?4 4B6=496<94 C48 4B6 8GH47

v = ϕ
(y

x

)

, =C; ?; ϕ C:6 3@56 C4J;<;9>4?6G4H96 J@97>4?6F

$! 0@97>4?8B ω =
e−z + i

e−z − i
3<;2H47654 8GH625 0 < Im z <

π

2
.

%! K8B8A@ 7895@<9; 495;=<6>4?; 4E<6I@9654 495;=<6H

∞
∫

−∞

xdx

(x2 + 4x+ 13)2
.

&! K<4B?;98B 163H628:; 5<692J8<B6>4?; <4?;L454 2425;B C4J;<;9>4?6H94M ?;CN

96I496

ẋ+ 9ẏ + x = 2e−3t,

5ẏ + ẋ− y = 3e−3t,

x(0) = −5, y(0) = 0.

O% P" /)1)/#"- +D E6C6>4 QR SR TR U

"(K"'D E6C6>4 VR WR SR TR U

X
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 ! "2345654 789:;<=;9>4?@ <;A8:6

∞
∑

n=1

(

n− 2

n+ 2

)

n(n+1)

4

∞
∑

n=0

2n sin
1

3n
.

"! "2345654 789:;<=;9>4?@ 4 96B4 2@C@ <;A6D

∞
∑

n=0

n− 1

4n2 − 1
x2n .

#! 1@97>4?@ f(x) = | sinx| <6E:454 @ 1@<4?;8: <;A 96 2;=C;95@ [−π, π]F !6 8298:@

A8G4?;98= <6E:8?6 96B4 2@C@ <;A6

∞
∑

n=1

(−1)n
16n2 − 1

.

$! %4?;H454 2425;C A4I;<;9>4?6J94K ?;A96L496

ẋ = x+ 2y + t,
ẏ = 2x+ y + t.

%!  M !6B4 G4J49;6<9@ I@97>4?@ ω 78?6 56L7@ N 3<;2J476:6 @ 788<A496594 38L;567O
56L7@ PQ @ 56L7@ 3iO 6 3<6:@ Re z = 0 96 ?;A494L9@ 7<@R94>@F

! M !6 78?4 27@3 56L676 2; ?;A494L94 7<@= 3<;2J476:6 I@97>4?8C lnωS

&! T8C8B@ 7895@<9; 495;=<6>4?; 4E<6L@9654 495;=<6J

∞
∫

0

dx

1 + x6
.

'! T<4C?;98C .63J628:; 5<692I8<C6>4?; <4?;H454 2425;C A4I;<;9>4?6J94K ?;AP

96L496

ẍ− 2ẏ − 2x = 0, ÿ − 2ẋ− 2y = 0,

x(0) = 0, ẋ(0) = 1, y(0) = 0, ẏ(0) = 0.

(! )A<;A454 89@ 495;=<6J9@ 38:<H 36<>4?6J9; ?;A96L49;

x
∂z

∂x
+ y

∂z

∂y
= z − xy

78?6 26A<R4 7<4:@ x = 2, z = y2 + 1F

T%#" /).)/#"- +D E6A6>4 NO QO UO V

W% X" /).)/#"- +D E6A6>4 YO ZO [O \

"(T"'D E6A6>4 QO UO YO ZO [

N]
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 ! 13456783 f(x) = sgnx cosx 9:;<7=7 3 13978>?< 9>@ 4: A>BC>4=3 [−π, π]D !: ?A4?<3

@?E78>4?B 9:;<?8: 4:F7 A3C3 9>@:

∞
∑

n=0

(−1)n 2n+ 1

4(2n+ 1)2 − 1
.

"! !:F7 3 ?EG753 A=>H>4?B 9>@: 98>I>J> @7K>9>4678:G4> 8>@4:L74>

(1− x2)y′′ − 4xy′ − 2y = 0, y(0) = 0, y′(0) = 1,

H: ;:=7C @?E78>4? 98>I>J> 7;9:;7=7 H9>5? >G>C>4=:947M K345678:D

#!  N !:F7 | sin z| :5? 8> z = π + i ln(2 +
√
5) .

! N )@9>@7=7 :4:G7=7L53 K3456783 f(z) = f(x+ iy) = u+ iv :5? J>4 9>:G47 @7?
7C: ?EG75 u = 2 sinx ch y − x.

$! 1345678?C w =

(

1− e3z

1 + e3z

)3

H9>AG75:=7 ?EG:A= Re z < 0 , 0 < Im z <
π

3
.

%! O?C?F3 5?4=394> 74=>B9:678> 7;9:L34:=7 74=>B9:G

π
∫

0

sin2 x

2 + cosx
dx.

&! %78>I7=7 74=>B9:G43 8>@4:L743 f(t) = t+ 2

t
∫

0

(u− sinu)f(t− u)du.

P% Q" /).)/#"- +R ;:@:67 ST UT VT W

"(O"'R ;:@:67 XT YT ST VT W

XX
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3%#" /).)/#"- +4 567887968:7

 !  ; )<=><?@? AB=C?DBEFG HGIG4 ?HA?@B@? JKFL>=M>FC?DG ? FBN? HGIG =><B

1

1 · 4 +
1

4 · 7 +
1

7 · 10 + · · · .

! ; )<=><?@? <B E? JKFL>=M?=B =><

∞
∑

n=1

√
n!

(a+
√
1)(a+

√
2) · · · (a+

√
n)

(a > 0) .

 !  !"#$%&! f(x) = (π − |x|) signx '()*%+% !  !'%&,-* ',. "( /,01,"+! [−π, π]2 3(

-/"-*! .-4%&,"-0 '()*-&( "(5% /!1, ',.-*(

∞
∑

n=0

(−1)n
2n+ 1

,
∞
∑

n=1

1

n2
.

"! 3(5% ! -46%#! /+,7,"-0 ',.( '&,8,9, .%:,',"$%&(6", &,."(;%",

xy′′ + 2y′ + xy = 0, y(0) = 1, y′(0) = 0,

7( )(+%1 .-4%&,"- '&,8,9, %)'()%+% 7',#- ,6,1,"+('"%< :!"#$%&(2

#! =%&,8%+% /%/+,1 .%:,',"$%&(6"%< &,."(;%"(

ẋ = −4x− 2y +
2

et − 1
,

ẏ = 6x+ 3y − 3

et − 1
.

>?
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 ! 13456783 f(x) = max{sinx, 0} 9:;<7=7 3 13978>?< 9>@A B: ;:=7C 4:D7 E3C3 9>@:
∞
∑

n=1

(−1)n
4n2 − 1

.

"! )@9>@7=7 3 ?FG753 E=>B>4?H 9>@: ?BI=> 98>I>J> @7K>9>4678:G4> 8>@4:L74>

x2y′′ − x(x+ 3)y′ + (x+ 4)y = 0,

B: ;:=7C @?F78>4? 98>I>J> B975:;:=7 3 ?FG753 >G>C>4=:947M K345678:N

#! 1345678?C w =
sin z

eiz
B9>EG75:=7 ?FG:E=

π

6
< Re z <

π

4
N

$! ";9:L34:=7 74=>H9:G

∞
∫

−∞

x3 sinx

x4 + 5x2 + 4
dx.

%! %78>I7=7 74=>H9:G43 8>@4:L743

f(t) = t+ 2− 2 cos t−
∫

t

0
(t− u)f(u)du.

OP
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 ! 13456783 f(x) = x sinx 9:;<7=7 3 13978>?< 9>@ 3 74=>9<:A3 [−π, π]B /?97C=>D7

@?E78>47 9:;<?8F 4:D7 C3G3 9>@:

∞
∑

n=2

(−1)n
n2 − 1

.

"! "4=>H9:678?G I?G?D3 C=>I>47J 9>@?<: 978>K7=7 @7L>9>4678:A43 8>@4:M743

(1− x2)y′′ − 2xy′ + 2y = 0 ,

: ;:=7G N>4? 98>K>N> 7;9:;7=7 I9>5? >A>G>4=:947J L345678:B

#! 1345678?G w = ctg z I9>CA75:=7 ?EA:C= D = {z : 0 < Re z <
π

4
}B

$! ";9:M34:=7 74=>H9:A

π
∫

0

cosx

(a− cosx)2
dx , |a| > 1 .

%! %78>K7=7 C7C=>G 74=>H9:A47J 8>@4:M74:

f(x) = 2x−
∫

x

0
(x− t)f(t)dt+

∫

x

0
g(t)dt,

g(x) = −2− 4

∫

x

0
f(t)dt+ 3

∫

x

0
(x− t)g(t)dt.

OP
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 ! "3456765 89:;<=><:?5@A 5 :7B5 3ACA =<D7

∞
∑

n=0

n− 1

4n2 − 1
x2n .

"! 1A:8?5@A f(x) = x(π−|x|) =7E;565 A 1A=5@<9; =<D A 5:6<=;7FA [−π, π]G /9=536<B5
D9H5@<:5 =7E;9@I :7B5 3AC< =<D9;7

∞
∑

n=0

(−1)n
(2n+ 1)3

,
∞
∑

n=0

1

(2n+ 1)6
.

#! 1A:8?5@9C w =

(

z − 1

z + 1

)2

4=<3F58765 49FA8=A> |z| < 1, Im z < 0 .

$! "E=7JA:765 5:6<>=7F

∞
∫

−∞

x(cos ax+ sin ax)

x2 + 4x+ 13
dx (a > 0) .

%! K=5C@<:9C .74F739;< 6=7:3L9=C7?5@< =5@<M565 3536<C D5L<=<:?5@7F:5N @<DO

:7J5:7

ẍ+ ẏ + x = et, ÿ + ẋ = 1,

x(0) = 1, ẋ(0) = 0, y(0) = −1, ẏ(0) = 2.

PQ



 !"#$%&"'$'  "(')*!)+ (,%,-$# 

$.$/'%)'$0!"*/" 1,/ .'$'

+,2"!(/" 1,/ .'$'

 !"#$!"%&! ' 17.09.2015.

 !  13456789 47: ;< =7>?7;@3 [−π, π] 4<A95@5 B3;CD563

f(x) =







sin 2x, <C8 67 |x| ≤ π

2
,

0 , <C8 67

π

2
≤ |x| ≤ π.

!< 8=;893 :8E567;8> 4<A986< ;<F5 =3?3 47:<

∞
∑

n=0

1

4n2 + 4n− 3
.

"! ";@7>4<D568? G8?8F3 =@7G7;5H 47:89< 4567I5@5 :5B747;D56<J;3 67:;<K5;3

(1 + x2)y′′ + xy′ − y = 0 ,

G< A<@5? :8E567;8 467I7L7 5A4<A5@5 G47C8 7J7?7;@<4;5H B3;CD56<M

#! !<F5 E5J5;7<4;3 B3;CD563 C86< 5?<>5;<4;3 8=3 G47=J5C<9< 3 67:5;5K;3 C43NO

;5D3P @<KC3 Q 3 C884:5;<@;5 G8K7@<CP < C884:5;<@;5 G8K7@<C 3 @<KC3 i .

$! 13;CD568? w =
z

z − 1
G47=J5C<@5 @483><8 0 < Re z < Im z < 1 .

%! "A4<K3;<@5 5;@7>4<J

∞
∫

0

sinx

x(x2 + 4)2
dx .

&! %567I5@5 5;@7>4<J;3 67:;<K5;3

x
∫

0

(

t− t3

3

)

f(x− t) dt = sin2
x

2
.

R% S" /).)/#"- +T A<:<D5 UP VP WP X

"(Y"'T A<:<D5 QP ZP VP WP X

QX
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 ! "3456765 89:;<=><:?5@A =<B7

∞
∑

n=1

(

n− 2

n+ 2

)

n(n+1)

.

"! !7C5 3ADA =<B7E f(x) =
∞
∑

n=2

cosnx

n2 − 1
.

#! !7C5 A 9FG58A 36<4<:9> =<B7 =@<H<I< B5J<=<:?5@7G:< @<B:7K5:<

(x− x2)y′′ − 3y′ + 2y = 0 ,

47 L765D B9F5@<:9 =@<H<I< 5L=7L565 4=<89 <G<D<:67=:5M JA:8?5@7N

$! %5@<H565 3536<D B5J<=<:?5@7G:5M @<B:7K5:7

ẋ = x− y − z,
ẏ = x+ y,
ż = 3x+ z.

%! !7C5 F5G5:<7=:A JA:8?5@A 89@7 5D7>5:7=:A 93A 4=<3G587;7 A @<B5:5K:A 8=AOP

:5?AQ 67K8A R A 899=B5:76:5 49K<678Q 7 899=B5:76:5 49K<678 A 67K8A i .

&! 1A:8?5@9D w = e
π(z−1)
z−1−i

4=<3G58765 9FG736 D = {z : |z − i| > 1 , Re z < 1 .}

'! %7L;565 JA:8?5@A f(x) =
1

2 + cosx
A 1A=5@<9; =<B :7 3<>D<:6A [−π, π]N

(! %5@<H565 B5J<=<:?5@7G:A @<B:7K5:A

x′′ + tx′ + (t− 1)x = 0 ,

y(0) = 1 , y′(0) = −1 .

S%#" /).)/#"- +E L7B7?5 RQ TQ UQ V

W% X" /).)/#"- +E L7B7?5 YQ ZQ [Q \

"(S"'E L7B7?5 TQ VQ ZQ [Q \

R[
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 ! "3456765 89:;<=><:?5@A =<B7

∞
∑

n=1

a(a+ 1) · · · (a+ n− 1)b(b+ 1) · · · (b+ n− 1)

n! c(c+ 1) · · · (c+ n− 1)
.

 !  !"#$%&! f(x) = (π2−x2)2 '()*%+% !  !'%&,-* ',. "( /,01,"+! [−π, π]2 3( -/"-*!

.-4%&,"-0 '()*-&( "(5% /!1! ',.(

∞
∑

n=1

(−1)n−1
n4

.

"! 3(5% ! -46%#! /+,7,"-0 ',.( '&,8,9, .%:,',"$%&(6", &,."(;%",

(x− x2)y′′ − 3y′ + 2y = 0 ,

7( )(+%1 .-4%&,"- '&,8,9, %)'()%+% 7',#- ,6,1,"+('"%< :!"#$%&(2

#! =%&,8%+% /%/+,1 .%:,',"$%&(6"%< &,."(;%"(

ẋ = 2x− y + 2z,
ẏ = x+ 2z,
ż = −2x+ y − z.

$! >.',.%+% ("(6%+%;#! :!"#$%&! f(z) = u + iv , (#- &, u = ex(x cos y − y sin y) %
f(0) = 0.

%!  !"#$%&-1 w =
1

a− e−iz
7',/6%#(+% -46(/+ D = {z : 0 < Im z < ln a , 0 < Re z < π}2

&! ?)'(;!"(+% %"+,0'(6

2π
∫

0

cos2 3x

1− 2a cosx+ a2
dx, |a| 6= 1 .

'! @'%1&,"-1 A(76(/-*, +'("/:-'1($%&, '%&,8%+% /%/+,1 %"+,0'(6"%< &,."(;%"(

x(t) = t+

t
∫

0

e−(t−u)x(u) du+

t
∫

0

(t− u)y(u) du ,

y(t) = 1 +

t
∫

0

sh(t− u)x(u) du−
t

∫

0

et−uy(u) du .

@=B? C>A>CB?DEFG )(.($% HI JI KI L

M=EN? C>A>CB?DEFG )(.($% OI PI QI R

?S@?TG )(.($% JI KI PI QI R

HR
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 ! "3456765 89:;<=><:?5@A 5 :7B5 3ACA =<D7

∞
∑

n=1

n

n+ 2

xn

n!
.

"! 1A:8?5@A

f(x) =

{

x , 789 @< |x| ≤ π/2,
π signx− x, 789 @< π/2 ≤ |x| ≤ π

=7E;565 A 1A=5@<9; =<D :7 3<>C<:6A [−π, π]F !7 93:9;A D9G5@<:9> =7E;9@7 :7B5 3ACA

=<D7

∞
∑

n=1

1

(2n− 1)4
.

#! !7B5 A 9GH58A 36<4<:9> =<D7 =@<I<J< D5K<=<:?5@7H:< @<D:7L5:<

x2y′′ − x2y′ + (x− 2)y = 0 ,

47 E765C D9G5@<:9 =@<I<J< 5E=7E565 4=<89 <H<C<:67=:5M KA:8?5@7F

$! %5@<I565 3536<C D5K<=<:?5@7H:5M @<D:7L5:7

ẋ = 2x− y + 2z,
ẏ = x+ 2z,
ż = −2x+ y − z.

%! )D=<D565 7:7H565L8A KA:8?5@A f(z) = u+ iv , 789 @< u = ln(x2 + y2) + x− 2y .

&! )D=<D565 89@< A3H9;< 6=<G7 534A:< =<7H:< 89:367:6< a, b 5 c D7 G5 4=<3H587;7J<C

w =
z + a

bz + c
8=AN:5?7 |z| = 1 4=<H7E5H7 A 4=7;A Rew = 2 .

'! "E=7LA:765 5:6<>=7H

∞
∫

−∞

x

(x2 + 4x+ 13)2
dx .

(! O=5C@<:9C .74H739;< 6=7:3K9=C7?5@< =5@<I565 5:6<>=7H:A @<D:7L5:A

x
∫

0

(x− t)2φ(t) dt = 2φ(x)− 2e−x .

O%#" /).)/#"- +P E7D7?5 QR SR TR U

V% W" /).)/#"- +P E7D7?5 XR YR ZR [

"(O"'P E7D7?5 SR TR YR ZR [

Q\



 !"#$%&"'$'  "(')*!)+ (,%,-$# 

$.$/'%)'$0!"*/" 1,/ .'$'

+,2"!(/" 1,/ .'$'

 !"#$!"%&! ' 14.05.2015.

 ! !345 6787 9:;3

∞
∑

n=0

2n(n+ 1)

n!
.

"! 17<=>5?7 f(x) ;:@5<563<7 63

f(x) =

{

|x+ π/2| − π/2 , A3 −π ≤ x ≤ 0 ,
π/2− |x− π/2| , A3 0 ≤ x ≤ π ,

93AB5C5 7 1795?:DB 9:;E !3 D6<DB7 ;DF5?:<DG 93ABD?3 <345 678: 9:;DB3

∞
∑

n=1

1

(2n− 1)2
,
∞
∑

n=1

1

(2n− 1)4
.

#! %3AB5C5 7 9:; HD 6C:H:<583 x @7<=>5?7 ln(x+
√
1 + x2).

$! %5?:I5C5 656C:8 ;5@:9:<>5?3J<5K ?:;<3L5<3

ẋ = 2x+ y + 2et,
ẏ = x+ 2y − 3e4t.

%! );9:;5C5 3<3J5C5L=7 @7<=>5?7 f(z) 3=D ?: u = x2 − y2 + 5x+ y − y

x2 + y2
.

&! 17<=>5?D8 w =
z + 2i

2iz − 1
H9:6J5=3C5 DFJ36C D = {z : |z| < 1 , Im z > 0}E

'! "A93L7<3C5 5<C:G93J

∞
∫

0

sin2 x

x(x2 + 4x+ 5)
dx .

(! M958?:<D8 .3HJ36DB: C93<6@D983>5?: 95?:I5C5 ;5@:9:<>5?3J<7 ?:;<3L5<7

xy′′′ + 2y′′ + y′ + (x− 1)y = 0 ,

y(0) = 1 , y′(0) = −1 , y′′(0) = 1 .

M%#" /).)/#"- +N A3;3>5 OP QP RP S

T% U" /).)/#"- +N A3;3>5 VP WP XP Y

"(M"'N A3;3>5 OP QP WP XP Y

QZ
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 ! "3456765 89:;<=><:?5@A 5 :7B5 3ACA =<D7

∞
∑

n=0

(−1)n(n+ 1)

2n+ 1
x2n .

"! 1A:8?5@A f(x) = ex =7E;565 A 1A=5@<9; =<D :7 3<>C<:6A [−π, π] . !7 93:9;A D9F5G
@<:9> =7E;9@7 :7B5 3AC< =<D9;7H

∞
∑

n=1

(−1)n
1 + n2

,

∞
∑

n=1

1

1 + n2
.

#! ":6<>=7?5@9C 49C9BA 36<4<:5I =<D9;7 :7B5 94J6< =@<J<K< D5L<=<:?5@7M:< @<DG

:7N5:< y′′ + y = 0.

$! %5@<J565 3536<C D5L<=<:?5@7M:5I @<D:7N5:7

ẋ = x− z,
ẏ = −6x+ 2y + 6z,
ż = 4x− y − 4z.

%! )D=<D565 7:7M565N8A LA:8?5@A f(z) = u+ iv N5@5 @< =<7M:5 D59 u = ϕ(x2 + y2) .

&! 1A:8?5@9C w =
e−z + i

e−z − i
4=<3M58765 9FM736 D = {z : 0 ≤ Im z ≤ π

2
}O

'! "E=7NA:765 5:6<>=7M

∫

|z|=3

z
sin z

z2 − 7z + 10
dz .

(! %5@<J565 5:6<>=7M:9GD5L<=<:?5@7M:A @<D:7N5:A

16

x
∫

0

y(x− t) sin 2t dt+ y′′(x) + 2y′(x)− 4y(x) = 0 ,

y(0) = 1 , y′(0) = −4 .

P%#" /).)/#"- +H E7D7?5 QR SR TR U

V% W" /).)/#"- +H E7D7?5 XR YR ZR [

P"(+$!" "(P"' $.$/'%)'$0!"*/" 1,/ .'$'H E7D7?5 SR UR YR ZR [

P"(+$!" "(P"' +,2"!(/" 1,/ .'$'H E7D7?5 SR TR UR XR Z

SQ
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 ! !345 6787 9:;3

∞
∑

n=1

cos
2nπ

3
2n

.

"! 17<=>5?7 f(x) = sgn(sinx)+sgn(cosx) 93@A5B5 7 1795?:CA 9:; 7 5<B:9A3D7 [−π, π]E

!3 C6<CA7 ;CF5?:<CG 93@AC?3 <345 6787 9:;3

∞
∑

n=0

(−1)n
2n+ 1

.

#! "<B:G93>5?C8 HC8C47 6B:H:<5I 9:;CA3 <345 CHJB: 9?:J:K: ;5L:9:<>5?3D<: ?:;M

<3N5<: (1 + x2)y′′ + xy′ − y = 0 . OCF5?:<C 9?:J:K: 5@93@5B5 H9:=C :D:8:<B39<5I
L7<=>5?3E

$! %5?:J5B5 656B:8 ;5L:9:<>5?3D<5I ?:;<3N5<3

ẋ = 2x− y + 2z,
ẏ = x+ 2z,
ż = −2x+ y − z.

%! );9:;5B5 3<3D5B5N=7 L7<=>5?7 f(z) = u+ iv N5?5 ?: 583G5<39<5 ;5C
v = ln[x2 + (y − 1)2] .

&! 17<=>5?C8 w =
i

z − i
H9:6D5=3B5 CFD36B D = {z : |z − 4i| < 3 , |z − i| < 1}E

'! "@93N7<3B5 5<B:G93D

∫

|z−1|=1

z tgπz dz .

(! %5?:J5B5 656B:8 ;5L:9:<>5?3D<5I ?:;<3N5<3

x′′ − 3x′ + 2x+ y′ − y = 0 ,

x′ − x− y′′ + 5y′ − 4y = 0 ,

x(0) = x′(0) = 0 , y(0) = 1 , y′(0) = 0 .

P%#" /).)/#"- +Q @3;3>5 RS TS US V

O% W" /).)/#"- +Q @3;3>5 XS YS ZS [

P"(+$!" "(P"'Q @3;3>5 TS US YS ZS [

TT
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 ! 13456783 f(x) = |x+ π

2
|−2|x|+ |x− π

2
| 9:;<7=7 3 13978>?< 9>@ 3 74=>9<:A3 [−π, π] 

!" #$%#&' (#)*+,%#- ."/&#+" %"0* $'1' .,("

∞
∑

n=1

1

(2n− 1)2
.

 ! 2%3,-."4*+#1 5#1#0' $3,5,%*6 .,(#&" %"0* #573, .+,7,8, (*9,.,%4*+":%, +,(%";

<*%, (1−x)y′+y = 1+x . =#)*+,%# .+,7,8, */."/*3* 5.,># ,:,1,%3".%*6 9'%>4*+" 

"! ?(.,(*3* "%":*3*<>' 9'%>4*+' f(z) = u+ iv <*+* *1"-*%".%* (*# *1" #):*>

v =
x

x2 + (y − 1)2
.

#! @'%>4*+#1 w =
sin z

eiz
5.,$:*>"3* #):"$3

π

6
< Re z <

π

4
 

$! 2/."<'%"3* *%3,-.":

π
∫

0

sinx sin kx

1− 2a cosx+ a2
dx (a ∈ R\{0} , |a| < 1).

%! A*+,7*3* *%3,-.":%' +,(%"<*%'

f(x) = e2x + cos 3x+

x
∫

0

sin(x− t)f(t)dt .

=ABC2 D?E?DF2GBHI /"("4* JK LK MK N

O2PHQ!2 2PO2RI /"("4* SK TK LK MK N

TJ
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 !"#$!"%&! '

3%#" /).)/#"- +4 56768785697

 ! ":;<=>=< ?@ABCDECAF<GH < A>I< :HJH DCK>

∞
∑

n=1

(−1)n 2n
2 + 1

(2n)!
x2n .

"! 1HA?F<GH f(x) = cos
x

6
D>LB<=< H 1HD<GC@B DCK A> <A=CDB>MH [−π, π]7

!> @:A@BH K@N<GCA@E D>LB@G> A>I< :HJC DCK@B>O

>P

1

5 · 7 −
1

11 · 13 +
1

17 · 19 −
1

23 · 25 + · · · ,

NP

1

11 · 13 −
1

23 · 25 +
1

35 · 37 −
1

47 · 49 + · · · .

#! )KDCK<=< H @NM<?H :=C;CA@E DCK> DGCQCRC K<SCDCAF<G>MAC GCKA>T<AC

y′′ + 2xy′ + 4y = 0, y(0) = 0, y′(0) = 2,

;> L>=<J K@N<GCA@ DGCQCRC ;D<?>L>=< ;@J@IH CMCJCA=>DA<U SHA?F<G>7

$! %<GCQ<=< :<:=CJ K<SCDCAF<G>MA<U GCKA>T<A>

ẋ = 3x− 2y − z,
ẏ = 3x− 4y − 3z,
ż = 2x− 4y.
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 ! 12345672 f(x) = x2| sinx| 89:;6<6 2 12867=>; 8=? 2 63<=8;9@2 [−π, π]A

"! )?8=?6<6 2 >B@642 C<=D=3>E 8=?9 >DF<= 87=F=G= ?6H=8=35679@3= 7=?39I63=

x2y′′ − x(x+ 3)y′ + (x+ 4)y = 0,

D9 :9<6J ?>B67=3> 87=F=G= D8649:9<6 2 >B@642 =@=J=3<9836K H2345679A

#! )?8=?6<6 939@6<6I42 H2345672 w = f(z) 4>79 2E9>
π

6
< arg z <

π

3
D8=C@649;9 39

7=?636I36 482EA

$! ":89I239<6 63<=E89@

∞
∫

0

sin 3x

(1 + x2) sinx
dx.

%! L86J7=3>J .9D@9C>;= <893CH>8J9567= 867=F6<6 C6C<=J ?6H=8=35679@36K 7=?M

39I639

ẍ+ ẏ + x = et, ÿ + ẋ = 1,

x(0) = 1, ẋ(0) = 0, y(0) = −1, ẏ(0) = 2.
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 ! !234 5676 89:2

∞
∑

n=0

(2n2 + 3)x2n

n!
.

"! 16;<=4>6 f(x) = (π2 − x2)2 82?@4A4 6 1684>9B@ 89: 6 4;A98@2C6 [−π, π]D
!2 B5;B@6 :BE4>9;BF 82?@B>2 ;234 5676 89:2

∞
∑

n=1

(−1)n
n4

.

#! 16;<=4>B7 w =
z

z − 1
G895C4<2A4 BEC25A

π

4 < arg z < π

2 .

$! "?82H6;2A4 4;A9F82C

π
∫

0

1 + cosx+ cos 2x+ cos 3x

5 + 4 cosx
dx.

%! %4>9I4A4 545A97 :4J989;=4>2C;4K >9:;2H4;2

x′ + 7x− y = 0 ,

y′ + 2x+ 5y = 0 ,

x(0) = 1 , y(0) = 1 .
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 !"#$!"%&! ' 04.09.2014.

 ! !234 5676 89:2

∞
∑

n=0

(2n2 + 3)x2n

n!
.

"! 16;<=4>6 f(x) = (π2 − x2)2 82?@4A4 6 1684>9B@ 89: 6 4;A98@2C6 [−π, π]D
!2 B5;B@6 :BE4>9;BF 82?@B>2 ;234 5676 89:2

∞
∑

n=1

(−1)n
n4

.

#! 16;<=4>B7 w =
z

z − 1
G895C4<2A4 BEC25A

π

4 < arg z < π

2 .

$! "?82H6;2A4 4;A9F82C

π
∫

0

1 + cosx+ cos 2x+ cos 3x

5 + 4 cosx
dx.

%! %4>9I4A4 545A97 :4J989;=4>2C;4K >9:;2H4;2

x′ + 7x− y = 0 ,

y′ + 2x+ 5y = 0 ,

x(0) = 1 , y(0) = 1 .
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 ! !234 5676 89:2

∞
∑

n=1

n

n+ 2

xn

n!
.

"! 16;<=4>6 f(x) = x sinx 82?@4A4 6 1684>9B@ 89: ;2 4;A98@2C6 (−π, π)D
/B>4 59 ;67984E<4 89: :BF4>2 ?2 x = π 4 <BC4<2 >9 G9HB@2 5672I

#! a$ JB<2?2A4 :2 >9 K6;<=4>2 y = (arcsinx)2 8>9L9G9 :4K989;=4>2C;9 >9:;2E4;9

(1− x2)y′′ − xy′ = 2, y(0) = y′(0) = 0.

 ! /B845A934 89?6CA2A MB: aNO 4C4 ;2 ;9<4 :86H4 ;2E4;O 82?@4A4 K6;<=4>6
y = (arcsinx)2 6 5A9M9;4 89: 6 B<BC4;4 A2E<9 x = 0D

%! %4>9L4A4 545A97 :4K989;=4>2C;4P >9:;2E4;2

ẋ = 3x− y + z,
ẏ = x+ y + z,
ż = 4x− y + 4z.

&! ):89:4A4 2;2C4A4E<6 K6;<=4>6 f(z) = u+ iv E4>4 892C;4 :4B 472 BFC4<
u = ϕ(x2 − y2)O H:>9 >9 ϕ :@2 M6A2 :4K989;=4>2F4C;2 K6;<=4>2D

'! 16;<=4>B7 w = th z M895C4<2A4 BFC25A −π

4
< Im z <

π

4
D

(! "?82E6;2A4 4;A9H82C

∫ 2π

0

cosx

(a− cosx)2
dx (a > 1).

)! %4>9L4A4 545A97 4;A9H82C;4P >9:;2E4;2

x(t) = et +

∫

t

0
x(u)du+

∫

t

0
et−uy(u)du,

y(t) = −t−
∫

t

0
(t− u)x(u)du+

∫

t

0
y(u)du.
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