
¨�A��� �Of��

�Fwm�� ��Akt��

±∞. Yl� �Fwm�� ��Akt�� 1.2

�§CA`� .1.1.2

 � �wq� , [a,+∞[ Yl� �W� ¨� rmts� ¤� rmts� f  A� �Ð� : 1.1.2 �§r`�∫ +∞

a

f (t) dt

+∞. Yl� �Fw� ��Ak�

A¡dn� 	tk�¤ M → +∞ A�dn�  ¤d�� T§Ah� �bq§
∫M
a
f (t) dt  A� �Ð� 
CAqt§

lim
M→+∞

∫ M

a

f (t) dt =

∫ +∞

a

f (t) dt.

.−∞ Tq§rW�� Hfn� (.d�Abt§ ¢��� ¯�¤)

.¢tmy� 	s�� �� 
CAqtm(+∞ dn� �Fw�)
∫ +∞

0
e−xdx  � �y� : 1 �A��

∫ M

0

e−xdx =
[
−e−x

]M
0

= −e−M + 1→ 1

1. ¢tmy�¤ 
CAqt§
∫ +∞

0
e−xdx ¢n�¤

.α 6 1  A� �Ð� d�Abt§ ¤ 
CAqt§
∫ +∞

0
1
xα
dx  �� α > 1  A� �Ð� ¢�� �y� : Am§C �®�Ak� : 1 �§rm�
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P¶AO�

, ��@� �k§ �� �Ð� 
CAq� TlkK� ¢y� d�w� ¯ ©@�� ¨¶z��� ��Akt�� Y��  w`�� w¡ AhWs��

.�m`�� �b� ºz� �� 
CAq� �Ab�� ¾¯¤� ©C¤rS�� �m�

: 1 ��rt��

 �� 
CAqt�
∫ +∞
b

f (t) dt  A� �Ð� :�AJ T�®� (1∫ +∞

a

f (t) dt =

∫ b

a

f (t) dt+

∫ +∞

b

f (t) dt

 A� �Ð� :TyW��� (2∫ +∞

a

f (t) dt ¤

∫ +∞

a

g (t) dt,

: �� 
CAqt�∫ +∞

a

αf (t) + βg (t) dt = α

∫ +∞

a

f (t) dt+ β

∫ +∞

a

g (t) dt

 A� �Ð� :Ty�A�§³� (3∫ +∞

a

f (t) dt ¤

∫ +∞

a

g (t) dt

:�y� 
CAqt�

f (t) 6 g (t) Yl� [a,+∞[

: ��∫ +∞

a

f (t) dt 6
∫ +∞

a

g (t) dt

 A� �Ð� : ¤d�� T�� ��Ak� (4∫ a

−∞
f (t) dt

: �� 
CAqt�

G (x) =

∫ x

−∞
f (t) dt

¤ rmts� f T��d��  wk� �§� �AqtJ²� Tl�A�

G′ (x) = f (x)

¨�db�  Ahy� :ÐAtF±�36rks� rSy� dm�� T`�A�



�Fwm�� ��Akt�� .¨�A��� �Of��±∞. Yl� �Fwm�� ��Akt�� .1.2

�ky� : 2 �A��

F (x) =

∫ x

−∞

et

t2
dt.

:¨l§ Am� T�r`m�� T��d�� �tKm�� 	s�� �� ]−∞, 0[ Yl� �AqtJ²� Tl�A� F  � b��

f (t) =
et

t2

R∗. Yl� rmtsm��

:−∞Yl� �Fwm�� ��Akt�� a < 0, ��� ��∫ a

−∞

et

t2
dt

¤ ]−∞, a] Yl� �AqtJ²� Tl�A� F ¢n�¤ .Tb�wm�� ��¤dl� (
et

t2
≤ 1

t2
)  ¤d�� ¤ 
CAqt�

F ′ (x) =
ex

x2
.

	s�� .¨¶z��� ��Akt�� Y��  w`� : 2 �§rm�∫ +∞

1

ln (t)

t2
dt

∫ +∞
a

f  A� �Ð� ¢��� ( f = o (g) ¤�) [a,+∞[ Yl� f 6 g ¤ Tb�w� g ¤ f  A� �Ð� : 1.1.2 T§r\�

." Tb�wm�� T��dl� ¨lfs�� d��� �§rV �� Å AS§� d�Abt�
∫ +∞
a

g  �� d�Abt�

. Å Tb�wm�� T��dl� ©wl`�� d��� �§rV �� Å AS§� 
CAqt�
∫ +∞
a

f  �� 
CAqt�
∫ +∞
a

g  A� �Ð�

 �� +∞ Yl� f ∼ g �y� Tb�w� g ¤ f  A� �Ð� : 2.1.2 T§r\�∫ +∞

a

f ¤

∫ +∞

a

g

.Tb�wm�� ��¤d�� ¥�Ak� �Am`tF�� ,T`ybW�� Hf� �� �¡

 Am§C ��Ak� : 1 T\�®�∫ +∞

0

1

xα
dx

rks� rSy� dm�� T`�A�37¨�db�  Ahy� :ÐAtF±�



TWq� Yl� �Fwm�� ��Akt�� .2.2�Fwm�� ��Akt�� .¨�A��� �Of��

α 6 1.  A� �Ð� d�Abt�¤ α > 1  A� �Ð� 
CAqt�

: TyF±� T��d��∫ +∞

1

eαxdx

α ≥ 0  A� �Ð� d�Abt�¤ α < 0  A� �Ð� 
CAqt�


CAq� �Ab�� : 3 �A��∫ +∞

1

x2 + e−x

x4 + x
dx

.+∞ dn� �Fw�

:®�� �¤r`� ¥�Ak� �� ��b�

x2 + e−x

x4 + x
=
x2 (1 + e−x/x)

x4 (1 + 1/x3)
∼ 1

x2
≥ 0

Tb�wm�� ��¤d�� ¥�Ak� �Am`tF�� ,¢n�¤ +∞. dn� 
CAqt§ ��Akt�� �y�∫ +∞

1

x2 + e−x

x4 + x
dx

.
CAqt§


CAqt� �Ð� wh� .AqlW� 
CAqt�
∫ +∞
a

f �wqn� 
CAqt�
∫ +∞
a
|f |  A� �Ð� : 3.1.2 T§r\�

.ry�tm�� CAJ³� ��Ð ��¤d�� Yl� Tq�As�� T�CAqm�� ry§A`� �ybW� Ty�Ak�� T§r\n�� £@¡ �yt�∑
k≥0 f (k) :Tlsls��  �� ,TO�Ant�¤ �W� Yl� rmts� ¤� rmts� Tb�w� T�� f �A� �Ð� : 1 T�yt�

.T`ybW�� Hf� Ah� +∞ :
∫ +∞

0
f (t) dt Yl� �Fwm�� ��Akt�� ¤

Annkm§ �y� Tyl}±� ��¤d�� �� d§zm�� AnyW`§ Tlsls�� 
CAq� �� ¾¯d� ��Akt�� 
CAq� TF�C zy�

.Ty¶z� ��Ak� �Aylm`� �Ayq��

TWq� Yl� �Fwm�� ��Akt�� 2.2

a. dn� �Fw� ��Ak�
∫ b
a
f  � �wq� ]a, b] . �W� Yl� rmts� ¤� rmts� f T��d�� �kt� : 1.2.2 �§r`�

¤ 
CAqt§
∫ b
a
f  � �wq� x→ a, Am� Tyhtn� T§Ah� �bq§

∫ b
x
f  A� �Ð�∫ b

a

f = lim
x→a

∫ a

x

f.

¨�db�  Ahy� :ÐAtF±�38rks� rSy� dm�� T`�A�



�Fwm�� ��Akt�� .¨�A��� �Of��TWq� Yl� �Fwm�� ��Akt�� .2.2

∫ 1

0
ln (t) dt. 	s��¤ 
CAqt�� b�� : 1 �A��

��� ��

x > 0 :

∫ 1

x

ln (t) dt = [t ln (t)− t]1x = −1 + x ln (x)− x→ −1,

1 Tmyq�� w�� 
CAqt§
∫ 1

0
ln (t) dt ¢n�¤

Hk� w¡) α < 1.  A� �Ð� d�Abt�  wk§ ¤ α ≥ 1  A� �Ð� 
CAqt�
∫ 1

0
1
xα
dx  Am§C ��Ak� : 1 T\�®�

( +∞ dn� �wls��

A�� Tqq�� Yqb� Tb�wm�� ��¤dl� «rbk��¤ «r�O�� Tmyq�A� rO���¤ T�CAqm�� �A§r\� : 1.2.2 T§r\�

.ºz� �� 
CAq� �� �q�t�� d`� ¯� �q�t�¯ Ty�A�§³�¤ TyW��� Ty}A���¤ �AJ T�®�

�wF .	¶�wK�� ªAq� �� TWq� �� �z`� An��� ,ªAq� d� ¨� �Fw� ry� ��Akt��  A� �Ð� : 2 T\�®�

.T`Fwm�� Ty¶z��� �®�Akt�� �wm��  wktF 	¶�wK�� ªAq� �� TWq� �� dn� �CAq� �Ð� 
CAqt�

 A� �Ð� f (x) = 1
x2

�ky� : 2 �A�� f (x) = 1√
−x  A� �Ð� x ∈ [0, 1]

f (x) = e−x  A� �Ð� x > 0.

	s��∫ +∞

−∞
f (t) dt

+∞ dn�¤ 0− dn� −∞, dn� �Fw�
∫ +∞
−∞ f (t) dt  �� [0,+∞[ ¤ ]−∞, 0[ �W� Yl� rmts� f T��d��

−∞ : dn� (a (1 : 1 ��rt��∫ −1

x

f (t) dt =

∫ −1

x

1

t2
dt =

[
−1

t

]−1

x

= 1 +
1

x
→ 1

¢n�¤∫ −1

−∞
f (t) dt = 1.

 Am§C �b� �� 
CAqt�� T§¦C A¾AS§� Annkm§

rks� rSy� dm�� T`�A�39¨�db�  Ahy� :ÐAtF±�



TWq� Yl� �Fwm�� ��Akt�� .2.2�Fwm�� ��Akt�� .¨�A��� �Of��

0− : dn� (b∫ x

−1

f (t) dt =

∫ x

−1

1√
−t
dt =

[
−2
√
−t
]x
−1

= −2
√
x+ 2→ 2

¢n�¤∫ 0

−1

f (t) dt = 2.

+∞ : dn� (c∫ x

0

f (t) dt =

∫ x

0

e−tdt =
[
−e−t

]x
0

= −e−x + 1→ 1

 ��∫ +∞

0

f (t) dt = 1.

w�� 
CAqt§
∫ +∞
−∞ f (t) dt : ��Akt�� ¢n�¤ (2∫ −1

−∞
f (t) dt+

∫ 0

−1

f (t) dt+

∫ +∞

0

f (t) dt = 4

¨�db�  Ahy� :ÐAtF±�40rks� rSy� dm�� T`�A�



3 ��C �§CAmt�� TlslF

:Ty�At�� �®�Akt�� T`ybV xC � : 1 �§rm�

∫ +∞
−∞

t

(1 + t2)2dt,
∫ +∞

1

ln(t)

t
dt,

∫ 1

0

t

(1− t)2dt,∫ +∞
2

(
1− cos

(
1

t

))
dt,

∫ +∞
0

e−t

t
dt,

∫ +∞
1

esin(t)

t
dt.

:¨l§ Am� T�r`m�� F T��d�� �kt� : 2 �§rm�

F (x) =

∫ x

1

ln(1 + t2)

t2
dt.

.F (x) 	s�� (1

.¢tmy� d�¤� ¤ 
CAqt� F (+∞) ��Akt��  � �tntF� (2

��Akt��  � b�� : 3 �§rm�

I =

∫ +∞

1

sin (t)

t
dt.

.AqlW� 
CAqt� Hy� �k� 
CAqt�

�S� : 4 �§rm�

In =

∫ +∞

0

ent

(1 + et)n+1dt, ∀n ∈ N∗.

.( 
CAqt� ��Akt�� ) In  w�¤ �� �q�� (1

. In �y� ���r� T�®� d�¤� (2

. limn→∞ In �tntF� (3
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