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;�<*=�>@?BA,<*C@DFEHGJI,K$L ∫ 3x+1
x3−4x

dx MON�P KRQ�S�T x3 − 4x = x(x − 2)(x + 2) U�VXWZY,[:\:] K P^\�_K \2`a_cb1d�W#\�e�W!N:[�fg_ih�ha_cda_je:_ Q P^k!N�P1ha`�W Q P^kg_lha_cb1[�_1M
3x + 1

x3 − 4x
=

A

x
+

B

x − 2
+

C

x + 2
=

Ax2 − 4A + Bx2 + 2Bx + Cx2 − 2Cx

x3 − 4x
m P KRQaS�Ton [�_iha`aPge:_cp�_jp1W#VR_cda_�N�_cdqP^b1\ K x U�h K�S W.M







A + B + C = 0
I P1h�h K W KrQ P2_"s QcK _c\2` K e K x2 L

2B − 2C = 3
I P1h�h K W KrQ P2_"s QcK _c\2` K e K x

L
−4A = 1

I P1hah K W K `a_cdtk K \ K \�P^` K$L
u K haP^Vvp�_c\�e:P K Vrh K ht`a_ckZW!h K d KRQ Wwp^W Q�S _ A = −1

4 U B = 7
8 _ C = −5

8 U
n [ K \�e K M

∫

3x + 1

x3 − 4x
dx = −1

4

∫

dx

x
+

7

8

∫

dx

x − 2
− 5

8

∫

dx

x + 2
=

= −1

4
ln |x| + 7

8
ln |x − 2| − 5

8
ln |x + 2| + c

I,KvK$L m P KRQ�S�TgK Vxb1d�W^e:P/e:_cVx\2[:kg_cd�W#`aP^da_Zht[:N�_cd�W n [�_cVvVRP&_cVye:_c\�P^k K \HW#`aP^da_1U Q P^\.z
p K _c\�_{e K p K e:_cda_ K V|N:d K kgP}N�_cd K V�ha_ Q P^\�e:P:M�P^`t`a_c\ K W#kgP QaS _ x5 − 6x3 + 2x2 + 5 =
(x3 +3x2 −x− 3)(x2 − 3x+4)− 10x2 − 5x+17 ~.W#\�e�W#\�e:P{W�haP1ht` K `t[ K da_ n [�_iha`aP
d K ha[:Vv`�W#`aP!\�_cVvV�� K \B`a_cb1d�W#VR_{_jha_ck!N:V K��HQ W#\�e:PZP^`t`a_c\ K W#kgP:M
∫

x5 − 6x3 + 2x2 + 5

x3 + 3x2 − x − 3
dx =

∫

(x2 − 3x + 4)dx −
∫

10x2 + 5x − 17

x3 + 3x2 − x − 3
dx =

=
x3

3
− 3x2

2
+ 4x −

∫

10x2 + 5x − 17

x3 + 3x2 − x − 3
dx

� d�W Q W#V Q P^V K W#kgP K V@ha_ Q P^\�e:P K \B`a_cb1d�W#VR_1M�N�P KRQaS�T x3 + 3x2 − x − 3 = (x − 1)(x +
1)(x + 3) U�VXW{Y,[:\:] K P^\�_ K \B`a_cb1d�W#\�e�W!N:[�fZ_ihaha_cda_je:_ Q P^k!N�P1ht`�W Q P^kg_lha_cb1[�_1M

10x2 + 5x − 17

x3 + 3x2 − x − 3
=

A

(x − 1)
+

B

(x + 1)
+

C

(x + 3)

�



� W Q _c\�e:P K V@k K \ K kgP Q P^k�[:\�_Jko[:Vv` K N:VRP:Ur_od K haP^Vvp�_c\�e:P K V�h K ht`a_ckZW Q P^kg_JhaP^N:d�W P^` z
`a_c\:b�P K ha_cb1[�_c\2` K p1W#VRP^d K M A = −1

4 U B = 3 _ C = 29
4 U

n [ K \�e K V�� K \B`a_cb1d�W#VR_ K \ K ] K W#VR_
Wwp2d��ghaP^Vv[:] K P^\�_1M

x3

3
− 3

2
x2 + 4x +

1

4
ln |x − 1| − 3 ln |x + 1| − 29

4
ln |x + 3|

I,KvKvK$L ∫ dx
x3(x2+1)2 : 1

x3(x2+1)2 = A
x

+ B
x2 + C

x3 + Dx+E
x2+1 + Fx+G

(x2+1)2 ~.d
K haP^Vvp�_c\�e:P K V

h K ht`a_ckZW QaS _!\�_{p K _c\�_!h K P^`t` K _c\�_ QaS _ A = −2 U B = 0 U C = 1 U D = 2 U E = 0
F = 1 _ G = 0 U n [ K \�e K h K�S W.M

∫

dx

x3(x2 + 1)2
= −2

∫

dx

x
+

∫

dx

x3
+

∫

2x

x2 + 1
dx +

∫

x

(x2 + 1)2
dx =

= −2 ln |x|− 1

2x2
+ln(x2 +1)− 1

2(x2 + 1)
+c = − 2x2 + 1

2x2(x2 + 1)
+ln

x2 + 1

x2
+c.

I,K p L ∫ cot x
sinα x

dx =
∫

cos x
sinα+1 dx = − 1

α sinα + c U@_ihaha_c\�e:P [:\ K \2`a_cb1d�W#VR_Ze:_cVx` K N�P
∫

f ′(x)fα(x)dx �
I p L ∫ e2x

√
ex−1

dx M N�P^\�_c\�e:P t =
√

ex − 1 h K P^`t` K _c\�_ ex = t2 + 1 U n [ K \�e K dx =
2t

t2+1
~:h�P1ht` K `t[�_c\�e:P QcK f!\�_cVvV�� K \2`a_cb1d�W#VR_{W���� K W#kgP
∫

e2x

√
ex − 1

dx =

∫

(t2 + 1)2

t

2t

t2 + 1
=

2

3

√

(ex − 1)3 + 2
√

ex − 1 + c

�
I p K$L ∫

√
x

1+x
√

x
dx = 2

3

∫
3

2

√
x

1+x
√

x
dx = 2

3 ln |1 + x
√

x| + c U _ihaha_c\�e:P 2
3

√
x VXW

e:_cd K p1W#`�W!e K 1 + x
√

x U:_ n [ K \�e K V�� K \2`a_cb1d�W#VR_�e:_cVr` K N�P ∫ f ′(x)
f(x) dx �

I p KvK$L ∫ cos ln xn

x
dx = 1

n

∫

n
x

cos(n lnx)dx = 1
n

sin(n lnx) + c U d K ht[:Vv`�W#`aP P^` z
`a_c\2[:`aP Q P^\�h K e:_cd�W#\�e:P QaS _ (n lnx)′ = n

x
UH_ n [ K \�e K V�� K \2`a_cb1d�W#VR_��je:_cVr` K N�P

∫

f ′(x) sin(f(x))dx �
I p KvKvK$L ∫ dx

ex+e−x
=

∫

ex

e2x+1dx = arctan ex + c U�N�P KRQaS�T V�� K \B`a_cb1d�W#VR_	�{e:_cV�` K N�P
∫

f ′(x) 1
1+(f(x))2

dx �
I,K�
�L ∫

e−x2+ln xdx =
∫

eln xe−x2

dx =
∫

xe−x2

dx = −1
2e−x2

+ c Uy_ih�ha_c\�e:P
V�� K \2`a_cb1d�W#VR_�e:_cVr` K N�P ∫

f ′(x)ef(x)dx �
I�
�L ∫ dx

sinx cos x
=

∫

dx
sin x

cos x
cos2 x

=
∫

1
tan x

1
cos2 x

dx = ln | tan x| + c U�Wip�_c\�e:PZ\�P#z
`�W#`aP QaS _ 1

cos2 x
= (tanx)′ U:_ Q�S _ n [ K \�e K V�� K \B`a_cb1d�W#VR_��je:_cVvVXWJY�P^dtkZW ∫ f ′(x)

f(x) dx





;�<*=�>@?BA,<*C@D���G��2K W f(x) [:\HW Y�[:\:] K P^\�_ Q P^\2` K \B[HW K \ [:\ K \B`a_cdtp1W#VvVRP [a, b] ��� V� D2<��#D
	��� <*C�����	 D2C � ��=,D��@D�=�����=��B<*=,< A�C � D�������=,D ha`�W�� K V K h Q _ QaS _!VXW}ha_cb1[�_c\2`a_
funzione integrale

F (x) =

∫ x

x0

f(t) dt (
Q P^\ x0 ∈ [a, b])

��e:_cd K p1W�� K VR_ K \ [a, b]
I,K \gNHW#dt` KRQ P^VXW#da_ F (x) ��[:\HW
Y�[:\:] K P^\�_ Q P^\B` K \2[HW L _ VXW�e:_cd K p1W�z

`�W{p1W#VR_ F ′(x) = f(x) N�_cdqP^b1\ K x ∈ [a, b] �
I,K$L � K h�h K W#kgP![:\&\B[:kg_cdaPZda_wW#VR_ x0 U.VXW{Y�[:\:] K P^\�_ K \2`a_cb1d�W#VR_ F (x) h K N:[�fgd�W#N:N.z

da_ih�_c\B`�W#da_l\�_cVvVXWJY�P^dtkZW

F (x) =

∫ x0

2x

cos2 t dt +

∫ 3x

x0

cos2 t dt =

∫ 3x

x0

cos2 t dt −
∫ 2x

x0

cos2 t dt

� \ �HW^ha_yW#V�`a_iP^da_ckZW Y�P^\�e�W#kg_c\2`�W#VR_ e:_cV Q W#V Q P^VRP K \2`a_cb1d�W#VR_1U^VXW e:_cd K p^W#`�W�p^W#VR_ F ′(x) =
3 cos2(3x) − 2 cos2(2x)

I,KvK$L�� P^\�h K e:_cd K W#kgPFVXW Y�[:\:] K P^\�_ K \2`a_cb1d�W#VR_ F (x)
Q P^k!N�P1ht`�W `td�W#k K `a_ VR_ e.[�_

Y�[:\:] K P^\ K y =
√

x _ G(y) =
∫ y

0 et2dt UHP1hah K W F (x) = G(
√

x) �� W e:_cd K p1W#`�W e:_cVvVXW�Y,[:\:] K P^\�_ G(y) U K \ �HW^h�_}W#V `a_iP^da_ckZW Y�P^\�e�W#kg_c\2`�W#VR_&e:_cV Q W#V�zQ P^VRP K \B`a_cb1d�W#VR_1U@p^W#VR_ G′(y) = ey2 � m _cd�VXW}da_cb�P^VXW&e K e:_cd K p1W#] K P^\�_Ze:_cVvVR_JY�[:\:] K P^\ KQ P^k!N�P1ht`a_lP^`t`a_c\ K W#kgP:M

F ′(x) = G′(
√

x)
1

2
√

x
=

1

2
√

x
ex

;�<*=�>@?BA,<*C@D���GZI,K$L m _cd!VXW kgP^\�P^`aP^\ K W e:P ��� K W#kgP Q P^\�h K e:_cd�W#da_/VXW e:_cd K p1W#`�W N:d K z
kZWoe:_cVvVXW F (x) U QaS _�h K�Q W#V Q P^VXW{W#N:N:V KRQ W#\�e:P K V�`a_iP^da_ckZW�Y�P^\�e�W#kg_c\2`�W#VR_je:_cV Q W#V Q P^VRPK \2`a_cb1d�W#VR_1M N�_cd Q [ K W���� K W#kgP QaS _ F ′(x) = 1 − sin2 x

x2 N�_cd x > 0 �! yhah�_c\�e:P
| sinx| < |x| ∀ x 6= 0 U:d K ht[:Vv`�W F ′(x) > 0 ∀ x > 0 � m _cd QcK f F (x) �jht`tda_c`t`�W#kg_c\B`a_Q da_ih Q _c\B`a_l\�_cVvV�� K \2`a_cdtp^W#VvVRP (0,+∞) �

I,KvK$L m _cd�VRP ht`t[�e K P}e:_ K N:[:\B` K e K#" _ih�haP W���� K W#kgP � K haP^b1\�P e:_cVvVXW e:_cd K p^W#`�W}ha_ Q z
P^\�e�W.M F ′′(x) = −2 sinx

x3 (x cos x − sinx) �$ yh�h�W _ih K ht`a_ N�_cd x 6= 0 _ h K W#\:\:VvVXW
h�_ sinx = 0 UrP^N:N:[:da_gh�_ tan x = x � � � _ n [HW#] K P^\�_ tanx = x \�P^\ S W haP^Vv[:] K P^\ K
\�_cVvV�� K \2`a_cdtp^W#VvVRP (0, π) U�N�P KRQaS�T N�_cd 0 < x < π/2 d K ht[:Vv`�W tanx > x U�kg_c\B`tda_gN�_cd
π/2 < x < π h K*S W Q�S _ tan x < 0 < x �&%�W#`aP Q�S _�V�� _ n [HW#] K P^\�_ sinx = 0 \�P^\ S W
h�P^Vv[:] K P^\ K \�_cVvV�� K \B`a_cdtp1W#VvVRP}W#N�_cdt`aP (0, π) UHVXW F (x) \�P^\ S W!N:[:\B` K e K'" _ih�haPJV)( �
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