
∫
x sinx dx.

−x cosx+ sinx

∞∑

n=1

(4 + (−1)n)n

n
xn.

(
−1

5
;
1

5

)

R4 (3,−2, 2,−1)
x1 − 2x2 + x3 + 2x4 = −3√

10

M(24, 5) y = ± 5

12
x

x2

a2
− y2

b2
= 1,

b

a
=

5

12
.

M
b2 = 75 a2 = 432

x2

432
− y2

75
= 1.

{
ẋ = 3−

√
4 + x2 + y,

ẏ = ln (x2 − 3),

ẋ = 0 ẏ = 0

{
0 = 3−

√
4 + x2 + y,

0 = ln (x2 − 3),
⇔

{
4 + x2 + y = 9,
x2 − 3 = 1,

⇔





{
x = 2,
y = 1,{
x = −2,
y = 1.



f1(x, y) = 3−
√
4 + x2 + y f2(x, y) = ln (x2 − 3)

A(x, y) =





∂f1
∂x

∂f1
∂y

∂f2
∂x

∂f2
∂y




=





−2x

2
√
4 + x2 + y

−1

2
√
4 + x2 + y

2x

x2 − 3
0




.

(x0, y0) = (2, 1) A(2, 1) =




−2

3
−1

6

4 0



 ,

|A(2, 1)− λE| =

∣∣∣∣∣∣∣

−2

3
− λ −1

6

4 −λ

∣∣∣∣∣∣∣
= λ2 +

2

3
λ+

2

3
.

x0 = 2 y0 = 1

(x0, y0) = (−2, 1) A(−2, 1) =





2

3
−1

6

−4 0



 ,

|A(−2, 1)− λE| =

∣∣∣∣∣∣∣

2

3
− λ −1

6

−4 −λ

∣∣∣∣∣∣∣
= λ2 − 2

3
λ− 2

3
.

x0 = −2
y0 = 1

y′′ − 2y′ − 3y = e4x.

C1e−x + C2e3x +
1

5
e4x

J =

1∫

0

(ẋ2 − x) dt → extr , x(0) = 0, x(1) = 0.

L(x, ẋ) = (ẋ2 − x)

Lx =
∂L

∂x
= −1, Lẋ =

∂L

∂ẋ
= 2ẋ.

− d

dt
Lẋ + Lx = 0

−2ẍ− 1 = 0 ẍ = −1

2
, ẋ(t) = − t

2
+ C1, x(t) = − t2

4
+ C1t+ C2.



x(0) = 0 C2 = 0 x(1) = 0 C1 =
1

4

x0(t) = − t2

4
+

t

4
.

(x1(t), x2(t)) {x1, x2}

{
ẋ1 = x2

ẋ2 = u,

{
x1(0) = 0,
x2(0) = 3,

{
x1(2) = 2,
x2(2) = 0.

J =
1

2

2∫

0

u2 dt.

u0(t) =
3

2
t− 3 x1(t) =

1

4
t3 − 3

2
t2 + 3t x2(t) =

3

4
t2 − 3t+ 3



∫
x cos2 x dx.

x2

4
+

1

4
x sin 2x+

1

8
cos 2x

∞∑

n=1

x2n−1

2n− 1
.

∑
=

∞∑

n=1

x2n−1

2n− 1
= x+

x3

3
+

x5

5
+ . . .

d

dx

∑
= 1 + x2 + x4 + . . . ,

d

dx

∑
·(1− x2) = 1 ⇒ d

dx

∑
=

1

1− x2
⇒

∑
=

1

2
ln

1 + x

1− x
, |x| < 1.

∞∑

n=1

xn

n(1− 2n)
.

[−2; 2)

R4 (2,−1, 3,−2)
x1 − x2 + x3 − x4 = 4

2

x2 − y2

4
= 1,

M(1; 4)
M0(x0; y0)

4x0x− y0y − 4 = 0.

M

4x0 − 4y0 − 4 = 0.



y0 = x0 − 1 M0

4x2
0 − (x0 − 1)2 − 4 = 0 ⇔ 3x2

0 + 2x0 − 5 = 0 ⇔ (3x0 + 5)(x0 − 1) = 0.

(1; 0) x− 1 = 0

(
−5

3
;−8

3

)
5x− 2y + 3

{
ẋ = ln(y2 − x),
ẏ = x− y − 1,

ẋ = 0 ẏ = 0

{
0 = ln(y2 − x)
0 = x− y − 1

⇔
{

y2 − x = 1
x− y − 1 = 0

⇔
{

y2 − y − 2 = 0
x = y + 1

⇔





{
x = 0
y = −1{
x = 3
y = 2

f1(x, y) = ln(y2 − x) f2(x, y) = x− y − 1

A(x, y) =





∂f1
∂x

∂f1
∂y

∂f2
∂x

∂f2
∂y




=





−1

y2 − x

2y

y2 − x

1 −1



 .

(x0, y0) = (0,−1) A(0,−1) =

(
−1 −2
1 −1

)
,

|A(0,−1)− λE| =
∣∣∣∣
−1− λ −2

1 −1− λ

∣∣∣∣ = (λ+ 1)2 + 2 = λ2 + 2λ+ 3.

x0 = 0 y0 = −1

(x0, y0) = (3, 2) A(3, 2) =

(
−1 4
1 −1

)
,

|A(3, 2)− λE| =
∣∣∣∣
−1− λ 4

1 −1− λ

∣∣∣∣ = (λ+ 1)2 − 4 = λ2 + 2λ− 3.

x0 = 3
y0 = 2

ẍ+ 5ẋ+ 6x = q,

x q M [q(t)q(s)] = δ(t− s) Dx(t) Dẋ(t) t → +∞
Dx =

1√
60

Dẋ =
1√
10

n ! 2
∣∣∣∣∣∣∣∣∣∣∣

1 2 3 . . . n
−1 0 3 . . . n
−1 −2 0 . . . n

−1 −2 −3 . . . 0

∣∣∣∣∣∣∣∣∣∣∣

.

∆n = n!



∫
x sin3 x dx.

3

4
sinx− 3

4
cosx− 1

36
sin 3x+

1

12
x cos 3x

∞∑

n=1

3n + (−2)n

n
(x+ 1)n.

R

R = lim
n→∞

∣∣∣∣
an

an+1

∣∣∣∣ = lim
n→∞

∣∣∣∣
3n + (−2)n

3n+1 + (−2)n+1

n+ 1

n

∣∣∣∣ = lim
n→∞

∣∣∣∣∣
1 + (− 2

3 )
n

3− 2
(
− 2

3

)n
(
1 +

1

n

)∣∣∣∣∣ =
1

3
.

x = −2

3

∞∑

n=1

3n + (−2)n

n

1

3n
=

∞∑

n=1

1 +
(
− 2

3

)n

n
,

1 +
(
− 2

3

)n

n
! 1 +

(
− 2

3

)

n
=

1

3n
,

∞∑

n=1

1

3n

x = −4

3

∞∑

n=1

3n + (−2)n

n

(−1)n

3n
=

∞∑

n=1

(−1)n +
(
2
3

)n

n
,

∞∑

n=1

(−1)n

n

∞∑

n=1

1(
3
2

)n
n

I =

[
−4

3
;−2

3

)

R4 (5,−1, 4,−3)
x1 + x2 − x3 − x4 = 2

1
2

(x+ 1)2 + (y − 2)2 + (z + 2)2 = 49, 2x+ 2y − z + 4 = 0

P (−1, 2,−2) (x+ 1)2 + (y − 2)2 + (z + 2)2 = 49 M
Q(xQ, yQ, zQ) O(0, 0, 0) N

P Q M
2x+2y− z+4 = 0 (2, 2,−1) Q

xQ = 2q − 1, yQ = 2q + 2, zQ = −q − 2.



QO2 = QN2 = QM2 +MN2 = QM2 + PN2 − PM2.

PN = 7, PM =
|2xP + 2yP − zP + 4|√

22 + 22 + (−1)2
=

8

3
.

QO2 = (2q − 1)2 + (2q + 2)2 + (−q − 2)2 = 9q2 + 8q + 9, QM =
|2xQ + 2yQ − zQ + 4|√

22 + 22 + (−1)2
=

|9q + 8|
3

.

9q2 + 8q + 9 =
81q2 + 144q + 64

9
+ 49− 64

9
, q = −5.

Q(−11,−8, 3) QO2 = 121+64+9 = 194
(x+ 11)2 + (y + 8)2 + (z − 3)2 = 194 x2 + 22x+ y2 + 16y + z2 − 6z = 0

{
ẋ = ey − ex,
ẏ =

√
3x+ y2 − 2,

ẋ = 0 ẏ = 0

{
0 = ey − ex,
0 =

√
3x+ y2 − 2,

⇔
{

x = y,
x2 + 3x = 4,

⇔





{
x = 1,
y = 1,{
x = −4,
y = −4.

f1(x, y) = ey − ex f2(x, y) =
√

3x+ y2 − 2

A(x, y) =





∂f1
∂x

∂f1
∂y

∂f2
∂x

∂f2
∂y




=





−ex ey

3

2
√
3x+ y2

2y

2
√
3x+ y2



 .

(x0, y0) = (1, 1) A(1, 1) =




−e e

3

4

1

2



 ,

|A(1, 1)− λE| =

∣∣∣∣∣∣∣

−e− λ e

3

4

1

2
− λ

∣∣∣∣∣∣∣
= (λ+ e)(λ− 1

2
)− 3

4
e = λ2 + (e− 1

2
)λ− 5

4
e.

x0 = 1
y0 = 1

(x0, y0) = (−4,−4) A(−4,−4) =





− 1

e4
1

e4

3

4
−2



 ,

|A(−4,−4)− λE| =

∣∣∣∣∣∣∣∣

− 1

e4
− λ

1

e4

3

4
−2− λ

∣∣∣∣∣∣∣∣
= (λ+

1

e4
)(λ+ 2)− 3

4e4
= λ2 + (2 +

1

e4
)λ+

5

4e4
.



x0 = −4 y0 = −4

ẍ− 3ẋ+ 2x = sin t

x(t) = C1xt + C2e2t +
1

10
sin t+

3

10
cos t

|z − 3 − 4i| " 1 z

i
Im z

Re z

6−
√
6

4
" Im z

Re z
" 6 +

√
6

4
.

{z = x+ iy : x ∈ [0, ln 3], y ∈ [0,π]} ez

4π



x ∈ R
∫

x ctg2 x dx.

−x2

2
− x ctg x+ ln | sinx|

x ∈ R
∞∑

n=2

(x+ 1)2n cosnx

9n
.

x ∈ (−4; 2)

R4 (−1, 2, 4, 1) x1−x2+3x3−x4 = 2√
3

F1 (−3; 0) F2 (3; 0) x + y − 5 = 0

√
(x− 3)2 + y2 +

√
(x+ 3)2 + y2 = C = const .

x+ y − 5 = 0

(x− 3)2 + (5− x)2 + (x+ 3)2 + (5− x)2 + 2
√

((x− 3)2 + (5− x)2)((x+ 3)2 + (5− x)2) = C2

B = C/2

(9− 2B2)x2 + 10B2x+B2(B2 − 34) = 0.

(9− 2B2) = 0 C = 3
√
2 < |F1F2|

(9− 2B2) $= 0

8B2(B4 − 26B2 + 153),

B2 = 9 B2 = 17 B = 0 C = |F1F2|

x2

17
+

y2

8
= 1.

{
ẋ = y − x2 − x,
ẏ = 3x− x2 − y.



ẋ = 0 ẏ = 0

{
0 = y − x2 − x,
0 = 3x− x2 − y,

⇔
{

0 = y − x2 − x,
0 = 2x− 2x2,

⇔





{
x = 0,
y = 0,{
x = 1,
y = 2.

f1(x, y) = y − x2 − x f2(x, y) = 3x− x2 − y

A(x, y) =





∂f1
∂x

∂f1
∂y

∂f2
∂x

∂f2
∂y




=

(
−2x− 1 1
−2x+ 3 −1

)
.

(x0, y0) = (0, 0) A(0, 0) =

(
−1 1
3 −1

)
,

|A(0, 0)− λE| =
∣∣∣∣
−1− λ 1

3 −1− λ

∣∣∣∣ = (λ+ 1)2 − 3 = λ2 + 2λ− 2.

x0 = 0 y0 = 0

(x0, y0) = (1, 2) A(1, 2) =

(
−3 1
1 −1

)
,

|A(1, 2)− λE| =
∣∣∣∣
−3− λ 1

1 −1− λ

∣∣∣∣ = (λ+ 3)(λ+ 1)− 1 = λ2 + 4λ+ 2.

x0 = 1
y0 = 2

R e

E =
e

ε04πr2

L(x, y, ẋ, ẏ) =
1

2
(ẋ2 + ẏ2)− α2

2
(4x2 + 2xy + 4y2) .

m l


