
Ïîëèíîìû:
Pm (x) = amxm + . . .+ a1x+ a0, Qn (x) = anx

n + . . .+ a1x+ a0 (1)

Äåëåíèå ñ îñòàòêîì:
Pm (x) = Qn (x)Rm−n (x) + rl (x) , l < n (2)

Rm−n (x) - ÷àñòíîå, rl (x) - îñòàòîê. rl (x) = 0 - Pm (x) íà Qn (x) äåëèòñÿ íàöåëî.
Pm (b) = 0: b - êîðåíü.

Pm (x) = (x− b)Rm−1 (x) + r0 (3)

Pm (b) = 0 = (b− b)Rm−1 (x) + r0 = r0 (4)

Pm (x) = (x− b)Rm−1 (x) (5)

Pm (x) = (x− b)
2
Rm−2 (x) = . . . = (x− b)

k
Rm−k (x) (6)

k - êðàòíîñòü êîðíÿ b.
Åñëè δ + iγ - êîðåíü, òî δ − iγ - òîæå êîðåíü. Êðàòíîñòü ðàâíà.

Pm (x) = (x− δ − iγ)
k
(x− δ + iγ)

k
Rm−2k (x) =

[
(x− δ)

2 − (iγ)
2
]k

Rm−2k (x) =

=
(
x2 − 2xδ + δ2 + γ2

)k
Rm−2k (x) (7)

Â èòîãå
Pm (x) = (x− b1)

p1 . . . (x− bi)
pi
(
x2 + α1x+ β1

)q1
. . .

(
x2 + αjx+ βj

)qj
(8)

p1 + . . .+ pi + 2 (q1 + . . .+ qj) = m (9)

Èíòåãðàë ðàö. ôóíêöèè: ˆ
Pm (x)

Qn (x)
dx (10)

m ⩾ n (íåïðàâèëüíàÿ äðîáü):
Pm (x)

Qn (x)
= Rm−n (x) +

rl (x)

Qn (x)
, l < n (11)

m < n (ïðàâèëüíàÿ äðîáü): ìåòîä íåîïðåäåë¼ííûõ êîýôôèöèåíòîâ

Qn (x) = (x− b1)
p1 . . . (x− bi)

pi
(
x2 + α1x+ β1

)q1
. . .

(
x2 + αjx+ βj

)qj
(12)

Pm (x)

Qn (x)
= . . .+ . . . (13)

1)

(x− b) −→ A

x− b
(14)

2)

(x− b)
k −→ A1

x− b
+

A2

(x− b)
2 + . . .+

Ak

(x− b)
k

(15)

3) (
x2 + α1x+ β1

)
−→ Ax+B

x2 + α1x+ β1
(16)

4) (
x2 + α1x+ β1

)q1 −→ A1x+B1

x2 + α1x+ β1
+ . . .+

A1x+B1

(x2 + α1x+ β1)
q1 (17)

� 1877 ˆ
dx

(x+ 1) (x2 + 1)
(18)

Ðàçëîæèì
1

(x+ 1) (x2 + 1)
=

A

x+ 1
+

Bx+ C

x2 + 1
=

A
(
x2 + 1

)
+ (Bx+ C) (x+ 1)

(x+ 1) (x2 + 1)
. (19)

÷èñëèòåëè:
A
(
x2 + 1

)
+ (Bx+ C) (x+ 1) = 1, (20)

Ax2 +A+Bx2 +Bx+ Cx+ C = 1, (21)

(A+B)x2 + (B + C)x+ (A+ C) = 1. (22) A+B = 0,
B + C = 0,
A+ C = 1.

(23)

1



 B = − 1
2 ,

C = 1
2 ,

A = 1
2 ;

(24)

òîãäà ïî (19)

1

(x+ 1) (x2 + 1)
=

1
2

x+ 1
+

− 1
2x+ 1

2

x2 + 1
=

1

2

[
1

x+ 1
− x− 1

x2 + 1

]
, (25)

ˆ
dx

(x+ 1) (x2 + 1)
=

1

2

ˆ [
1

x+ 1
− x− 1

x2 + 1

]
dx =

1

2

[ˆ
1

x+ 1
dx−

ˆ
x

x2 + 1
dx+

ˆ
1

x2 + 1
dx

]
= (26)

=
1

2
ln |x+ 1| − 1

4
ln

∣∣x2 + 1
∣∣+ 1

2
arctg x+ C.

2


