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1)  Definitions and Propreties 

 

 Definition 01:      

                           Consider the function  𝑓 ∶   𝐼 ⊆ ℝ →  ℝ   

                           We say that the function  𝑓 is locally integrable if it is integrable over any closed and bounded 

                           sub-interval of 𝐼 .  

Examples :    1)   Any continuous function on 𝐼 ⊆ ℝ is locally integrable.      

                      2)   The step functions are locally integrable. 

                      3)   All monotonic functions are locally integrable.   

  

Definition 02 :     

 Let  𝑓 ∶   𝐼 = [𝑎     𝑏[  →  ℝ  be  localement integrable.  Put :    𝐹(𝑥) = ∫ 𝑓(𝑡)𝑑𝑡

𝑥

𝑎

 

                                 If   lim
𝑥→𝑏

𝐹(𝑥) = 𝑙 ( finite),We say the integral ∫ 𝑓(𝑡)𝑑𝑡 

𝑏

𝑎

is convergent. 

                             The limit 𝑙  is called a generalized (an improper) integral of 𝑓 on [𝑎     𝑏[ .  And is                               

                                 denoted by ∶   ∫ 𝑓(𝑡)𝑑𝑡 

𝑏

𝑎

= 𝑙. 

                                Otherwise ∶  (lim
𝑥→𝑏

𝐹(𝑥) = ±∞  ) , The integral∫ 𝑓(𝑡)𝑑𝑡 

𝑏

𝑎

is said to diverge . 

Examples :      

                       1)    ∫
1

(t + 1)2
𝑑𝑡 ?       𝐹(𝑥) = ∫

1

(t + 1)2
𝑑𝑡 = [

−1

1 + 𝑡
]
1

𝑥

=
−1

1 + 𝑥
+
1

2

𝑥

1

+∞

1

 

                                 

                               lim
𝑥→+∞

𝐹(𝑥) =
1

2
  . Then   ∫

1

(t + 1)2
𝑑𝑡 

+∞

1

converges  and  ∫
1

(t + 1)2
𝑑𝑡 =

1

2

+∞

1

  . 

                     

                       2 )   ∫ 𝑡 𝑒−𝑡 = ?

+∞

0

    𝐹(𝑥) = ∫ 𝑡 𝑒−𝑡𝑑𝑡 

𝑥

0

     By parts ∶  {
𝑢 = 𝑡
𝑣′ = 𝑒−𝑡

 ⟹ { 𝑢′ = 1
𝑣 = −𝑒−𝑡

 

                        𝐹(𝑥) = [−𝑡 𝑒−𝑡 − 𝑒−𝑡]0
𝑥 = 1 − 𝑥𝑒−𝑥 − 𝑒−𝑥                                          

                                lim
𝑥→+∞

𝐹(𝑥) =1 Alors ∫ 𝑡 𝑒−𝑡

+∞

0

 converges, and  ∫ 𝑡 𝑒−𝑡 = 1

+∞

0

 .  
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3)  ∫
𝑑𝑡

1 − 𝑡
=?   𝐹(𝑥) = ∫

𝑑𝑡

1 − 𝑡
= −𝑙𝑛|1 − 𝑥|

𝑥

0

1

0

  

      

        lim
𝑥→1

𝐹(𝑥) = +∞   Then ∫
𝑑𝑡

1 − 𝑡

1

0

 is divergent .  

Remark :     In the case  𝐼 = ]𝑎  𝑏]  we put :   𝐹(𝑥) = ∫𝑓(𝑡)𝑑𝑡

𝑏

𝑥

 

                      If lim
𝑥→𝑎

𝐹(𝑥) = 𝑙  (finite), then  ∫ 𝑓(𝑡)𝑑𝑡

𝑏

𝑎

 is convergent .  

                      If  lim
𝑥→𝑎

𝐹(𝑥) = ±∞ or the limit don't exists , then we say ∫ 𝑓(𝑡)𝑑𝑡

𝑏

𝑎

  diverges . 

Examples :     

                 1) ∫ ln(𝑡) 𝑑𝑡 =?

1

0

  𝐹(𝑥) = ∫ ln(𝑡) 𝑑𝑡 

1

𝑥

  By parts ∶    𝐹(𝑥) = −1 − 𝑥 𝑙𝑛(𝑥) + 𝑥 

                                       

                                         lim
𝑥→0

𝐹(𝑥) = −1  Then ∫ ln(𝑡) 𝑑𝑡

1

0

 is convergent, and ∫ ln(𝑡) 𝑑𝑡 = −1

1

0

. 

                            

              2)  ∫
dt

t2 + 2t + 2
𝑑𝑡 =?    𝐹(𝑥) = ∫

dt

t2 + 2t + 2
𝑑𝑡 

0

𝑥

= ∫
dt

(t + 1)2 + 1
𝑑𝑡 = (𝑎𝑟𝑐𝑡𝑎𝑛(𝑡 + 1))

𝑥

0
 

0

𝑥

0

−∞

 

                                                                  

                                          𝐹(𝑥) = arctan(1) − arctan(𝑥 + 1) =
𝜋

4
− arctan (𝑥 + 1)                                 

           lim
𝑥→−∞

𝐹(𝑥) =
𝜋

4
+
𝜋

2
=
3𝜋

4
 Then ∫

dt

t2 + 2t + 2
𝑑𝑡

0

−∞

 converges, and ∫
dt

t2 + 2t + 2
𝑑𝑡 =

3𝜋

4

0

−∞

 . 

 

Definition 03 :    Consider the function 𝑓 ∶  ]𝑎    𝑏[ →  ℝ  locally integrable. 

  

                              we say that intgral ∫ 𝑓(𝑡)𝑑𝑡

𝑏

𝑎

is convergent if , for any  number  𝑐 ∈ ]𝑎   𝑏[  

                                the improper integrals ∶  ∫ 𝑓(𝑡)𝑑𝑡 and ∫ 𝑓(𝑡)𝑑𝑡 are both convergent.   

𝑐

𝑎

 

𝑐

𝑎
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                           And ∫ 𝑓(𝑡)𝑑𝑡

𝑏

𝑎

= 𝑙1 + 𝑙2     With :       lim
    𝑥→𝑎

∫𝑓(𝑡)𝑑𝑡 = 𝑙1  et    lim
𝑥→𝑏

 ∫ 𝑓(𝑡)𝑑𝑡 = 𝑙2 

𝑥

𝑐

 

𝑐

𝑥

 

   

Examples :  

                       1)   ∫
𝑑𝑡

1 + 𝑡2
= 

+∞

−∞

∫
𝑑𝑡

1 + 𝑡2

𝑐

−∞

+∫
𝑑𝑡

1 + 𝑡2
   (We take  𝑐 = 0)

+∞

𝑐

 

     

                              ∫
𝑑𝑡

1 + 𝑡2

𝑐

−∞

= lim
𝑥→−∞

∫
𝑑𝑡

1 + 𝑡2

0

𝑥

=  lim
𝑥→−∞

−arctan(𝑥) =
𝜋

2
 

                        

                                ∫
𝑑𝑡

1 + 𝑡2

+∞

𝑐

= lim
𝑥→+∞

∫
𝑑𝑡

1 + 𝑡2

𝑥

0

= lim
𝑥→+∞

arctan(𝑥) =
𝜋

2
 

                        

                              ∫
𝑑𝑡

1 + 𝑡2
= 𝜋 ( ∫

𝑑𝑡

1 + 𝑡2
   converges

+∞

−∞

) 

+∞

−∞

 

                       

                    2) ∫
𝑑𝑡

𝑡(𝑡 − 1)
 

0

−∞

= ∫
𝑑𝑡

𝑡(𝑡 − 1)

𝑐

−∞

+∫
𝑑𝑡

𝑡(𝑡 − 1)

0

𝑐

      (We take  𝑐 = −2) 

                               

∫
𝑑𝑡

𝑡(𝑡 − 1)

−2

−∞

= lim
𝑥→−∞

∫
𝑑𝑡

𝑡(𝑡 − 1)

−2

𝑥

= lim
𝑥→−∞

[−∫
𝑑𝑡

𝑡

−2

𝑥

+∫
𝑑𝑡

𝑡 − 1

−2

𝑥

] = lim
𝑥→−∞

(ln(2) + 𝑙𝑛 |
𝑥 − 1

𝑥
|) = ln(2) 

.        

               ∫
𝑑𝑡

𝑡(𝑡 − 1)

0

−2

= lim
𝑥→0

∫
𝑑𝑡

𝑡(𝑡 − 1)

𝑥

−2

= lim
𝑥→0

[− ∫
𝑑𝑡

𝑡

𝑥

−2

+ ∫
𝑑𝑡

𝑡 − 1

𝑥

−2

] = lim
𝑥→0

(− ln (
3

2
) + 𝑙𝑛 |

𝑥

𝑥 + 1
|) = −∞ 

       

                  ∫
𝑑𝑡

𝑡(𝑡 − 1)

0

−2

 is divergent, Then so is ∫
𝑑𝑡

𝑡(𝑡 − 1)
 

0

−∞

  .  

  

Remarks :     1)  The nature of the integral of  𝑓 on ]𝑎   𝑏[  does not depend on choice of  the real 𝑐 . 

                        

                          2)   Attention :  ∫ 𝑓(𝑡)𝑑𝑡 ≠

+∞

−∞

lim
𝑥→+∞

∫𝑓(𝑡)𝑑𝑡

𝑥

−𝑥
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Example :         ∫ 𝑡𝑑𝑡 = [
1

2
𝑡2]

−𝑥

𝑥

= 0  but

𝑥

−𝑥

 ∫ 𝑡𝑑𝑡 is divergent .

+∞

−∞

 

       

                         

 Properties :    Let   𝑓, 𝑔 ∶  [𝑎     𝑏[  →  ℝ  et 𝛼 ∈ ℝ. Then :   

                         1)    If  

{
  
 

  
 
∫𝑓(𝑡)𝑑𝑡  converges

𝑏

𝑎

∫𝑔(𝑡)𝑑𝑡  converges

𝑏

𝑎

      Then  

{
  
 

  
 
∫(𝑓(𝑡) + 𝑔(𝑡))𝑑𝑡

𝑏

𝑎

     converges

∫ 𝛼𝑓(𝑡)𝑑𝑡   

𝑏

𝑎

     converges

        

 

 

             2)   If  ∫ 𝑓(𝑡)𝑑𝑡  diverges (or

𝑏

𝑎

∫𝑔(𝑡)𝑑𝑡  diverges

𝑏

𝑎

) Then 

{
  
 

  
 
∫(𝑓(𝑡) + 𝑔(𝑡))𝑑𝑡

𝑏

𝑎

 diverges

∫𝛼𝑓(𝑡)𝑑𝑡   

𝑏

𝑎

     diverges

  

                          3)   If   

{
  
 

  
 
∫𝑓(𝑡)𝑑𝑡  diverges

𝑏

𝑎

∫𝑔(𝑡)𝑑𝑡  diverges

𝑏

𝑎

           We can′t conclude .      

 

 Example :       

                       Let ∶ ∫
𝑑𝑡

𝑡
   and  

+∞

1

∫
𝑑𝑡

𝑡 + 1
  

+∞

1

are both divergent . 

                  

                 ∫
𝑑𝑡

𝑡
 +

+∞

1

∫
𝑑𝑡

𝑡 + 1
= lim

𝑥→+∞
𝑙𝑛𝑥(𝑥 + 1) = +∞  Then :  ∫

𝑑𝑡

𝑡
 +

+∞

1

∫
𝑑𝑡

𝑡 + 1
   diverges . 

+∞

1

   

+∞

1

 

                                                          

          ∫
𝑑𝑡

𝑡
 −

+∞

1

∫
𝑑𝑡

𝑡 + 1
= lim

𝑥→+∞
ln(2) + 𝑙𝑛

𝑥

𝑥 + 1
= ln(2) Then :∫

𝑑𝑡

𝑡
 −

+∞

1

∫
𝑑𝑡

𝑡 + 1
  

+∞

1

converges.  

+∞

1
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 Riemann's integrals  :    ∫
𝑑𝑡

𝑡𝛼
     ,   ∫

𝑑𝑡

𝑡𝛼
     

1

0

,  and    ∫
𝑑𝑡

𝑡𝛼
     

+∞

0

 

+∞

1

   

                                         We have ∶      ∫
𝑑𝑡

𝑡𝛼

+∞

0

=  ∫
𝑑𝑡

𝑡𝛼
+ ∫

𝑑𝑡

𝑡𝛼
     

+∞

1

    

1

0

 

             

                        For 𝛼 = 1  ∶

{
 
 
 

 
 
 

 ∫
𝑑𝑡

𝑡
= lim

𝑥→0
∫
𝑑𝑡

𝑡
= lim

𝑥→0
[−𝑙𝑛|𝑥|] = +∞

1

𝑥

1

0

     ∫
𝑑𝑡

𝑡
= lim

𝑥→+∞
∫
𝑑𝑡

𝑡
= lim

𝑥→+∞
[𝑙𝑛|𝑥|] = +∞

𝑥

1

+∞

1

 

             

                      For   𝛼 < 1  ∶  ∫
𝑑𝑡

𝑡𝛼
= lim

𝑥→0
∫
𝑑𝑡

𝑡𝛼

1

𝑥

 =  lim
𝑥→0

 ∫ 𝑡−𝛼𝑑𝑡 =

1

𝑥

 lim
𝑥→0

 
1

1 − 𝛼
 [1 − 𝑥1−𝛼] =

1

1 − 𝛼
 

1

0

 

             

               ∫
𝑑𝑡

𝑡𝛼
= lim

𝑥→+∞
∫
𝑑𝑡

𝑡𝛼

𝑥

1

 =  lim
𝑥→+∞

 ∫ 𝑡−𝛼𝑑𝑡 =

𝑥

1

 lim
𝑥→+∞

 
1

1 − 𝛼
 [𝑥1−𝛼 − 1] = +∞ 

+∞

1

 

                                

                 For 𝛼 > 1 ∶    ∫
𝑑𝑡

𝑡𝛼
= lim

𝑥→0
∫
𝑑𝑡

𝑡𝛼

1

𝑥

 =  lim
𝑥→0

 ∫ 𝑡−𝛼𝑑𝑡 =

1

𝑥

 lim
𝑥→0

 
1

1 − 𝛼
 [1 − 𝑥1−𝛼] = +∞ 

1

0

 

                               

                    ∫
𝑑𝑡

𝑡𝛼
= lim

𝑥→+∞
∫
𝑑𝑡

𝑡𝛼

𝑥

1

 =  lim
𝑥→+∞

 ∫ 𝑡−𝛼𝑑𝑡 =

𝑥

1

 lim
𝑥→+∞

 
1

1 − 𝛼
 [𝑥1−𝛼 − 1] =

1

𝛼 − 1
 

+∞

1

 

 

   Conclusion :      

∫
𝑑𝑡

𝑡𝛼
 

+∞

1

  {
converges   if   α>1
diverges      if   α≤1

        ,              ∫
𝑑𝑡

𝑡𝛼
 

1

0

  {
converges   if  α<1
diverges      if  α≥1

    

       

                                                                               ∫
𝑑𝑡

𝑡𝛼
 

+∞

0

  is divergent . 
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            Integral of Bertrand :   ∫
𝑑𝑡

𝑡 ln
𝛽
(𝑡)
 

+∞

𝑎

  , 𝑎 > 1 

    

                    𝐹(𝑥) =  ∫
𝑑𝑡

𝑡 ln𝛽(𝑡)
     By change of variable : 𝑢 = ln (𝑡)

𝑥

𝑎

 

   

                   For 𝛽 = 1     𝐹(𝑥) = ln(ln (𝑥)) − ln(ln (a)), lim
𝑥→+∞

(ln(ln (𝑥)) − ln(ln (a))) = +∞ .   

                   For 𝛽 ≠ 1     𝐹(𝑥) =
1

1−𝛽
 [(ln (𝑡))1−𝛽]

𝑎

𝑥
=

1

1−𝛽
 ((ln (𝑥))1−𝛽 − (ln (𝑎))1−𝛽)             

                                        

                    lim
𝑥→+∞

𝐹(𝑥) = {

+∞               𝛽 < 1

(ln (𝑎))1−𝛽

𝛽 − 1
     𝛽 > 1

    Then : ∫
𝑑𝑡

𝑡 ln𝛽(𝑡)
 is {

Convergent  if  𝛽 > 1
Divergent     if  𝛽 ≤ 1

 

+∞

𝑎

     

                            

2)  Convergence of  integrals of positive functions :  

                 Let 𝑓, 𝑔 ∶   [𝑎     𝑏[   →  ℝ+    (𝑓, 𝑔 ≥ 0)   Locally integrals  

        Theorem (01) :  (Test of comparison)                         

     If   𝑓(𝑡) ≤ 𝑔(𝑡) on [𝑎     𝑏[  Then   

{
  
 

  
 
∫𝑔(𝑡)𝑑𝑡  converges ⇒   ∫ 𝑓(𝑡)𝑑𝑡  converges 

𝑏

𝑎

𝑏

𝑎

∫𝑓(𝑡)𝑑𝑡  diverges ⇒   ∫𝑔(𝑡)𝑑𝑡  diverges 

𝑏

𝑎

𝑏

𝑎

 

   

 Examples :            1)   ∫ 𝑒−𝑡
2
𝑑𝑡            

+∞

1

 

                                   

We have on [1   + ∞[  ∶ 𝑒−𝑡
2
≤ 𝑒−𝑡 et  ∫ 𝑒−𝑡𝑑𝑡 = lim

𝑥→+∞
(𝑒−1 − 𝑒−𝑥) = 𝑒−1

+∞

1

 

                                                                

                                      ∫ 𝑒−𝑡𝑑𝑡 Converges  Then ∫ 𝑒−𝑡
2
𝑑𝑡

+∞

1

+∞

1

 is convergent. 
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                         2)    ∫
sin2( 𝑡)

𝑡2
 𝑑𝑡          On a pour  𝑡 ∈ [1   + ∞[   

sin2( 𝑡)

𝑡2
 ≤

1

𝑡2

+∞

1

 

                                                                              

∫
𝑑𝑡

𝑡2
 Integral of Riemann converges (𝛼 > 1) Then ∫

sin2( 𝑡)

𝑡2
 𝑑𝑡 converges.

+∞

1

 

+∞

1

 

  

          Theorem (02) :  (Test  of equivalence)  

                                    

If lim
𝑥→𝑏

 
𝑓(𝑡)

𝑔(𝑡)
= 1   We say that fonctions 𝑓 and 𝑔 are equivalent. 

                                   

                                        The integrals∫ 𝑓(𝑡)𝑑𝑡

𝑏

𝑎

 and ∫𝑔(𝑡)𝑑𝑡  have  the same  nature.

𝑏

𝑎

 

     

     Examples :      1)  ∫
𝑡 + 1

𝑡(𝑡2 + 1)
          𝑓(𝑡) =

𝑡 + 1

𝑡(𝑡2 + 1)
 

+∞

1

 

                               

 We have lim
𝑥→+∞

𝑓(𝑡)

1
𝑡2

= lim
𝑥→+∞

 
𝑡 + 1

𝑡(𝑡2 + 1)
 𝑡2 = 1 Then 𝑓 and 𝑔(𝑡) =

1

𝑡2
 are equivalent in   

                          the neighborhood of (+∞).   

   

                 We know that ∫
1

𝑡2
 𝑑𝑡  of Riemann converges 

+∞

1

 (𝛼 > 1) Then∫
𝑡 + 1

𝑡(𝑡2 + 1)
𝑑𝑡

+∞

1

 is convergent . 

                                      

              2)    ∫
1

sin (𝑡)
𝑑𝑡 We have

𝜋
2

0

 lim
𝑥→0

𝑡

sin (𝑡)
= 1  Then ∫

1

sin (𝑡)
𝑑𝑡 and ∫

1

t
𝑑𝑡

𝜋
2

0

𝜋
2

0

are the same nature.  

       

                       ∫
1

t
𝑑𝑡 Of Riemann diverges (𝛼 = 1) Then ∫

1

sin (𝑡)
𝑑𝑡

𝜋
2

0

 is divergent.

𝜋
2

0

 

  

  Remark :  To find  the equivalence of functions use limited developments . 
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Examples :     1)  ∫
𝑙𝑛(1 − 𝑡2)

𝑡2
 𝑑𝑡

1
2

0

 

                              We have in the neighborhood of zero: 𝑙𝑛(1 − 𝑡2) = −𝑡2 −
1

2
𝑡4 −

1

3
𝑡6 + 𝑜(𝑡6) 

                       

                                 
𝑙𝑛(1 − 𝑡2)

𝑡2
= −1 −

1

2
𝑡2 −

1

3
𝑡4 + 𝑜(𝑡4) 

                            

                               Then  ∫
𝑙𝑛(1 − 𝑡2)

𝑡2
 𝑑𝑡

1
2

0

is convergent, as sum of convergent integrals . 

                        

                         2)  ∫
𝑑𝑡

𝑒𝑡 − cos (𝑡)

1

0

 

  

                             In the neighborhood of zero:  𝑒𝑡 = 1 + 𝑡 + 𝑜(𝑡)   and   cos(𝑡) = 1 + 𝑜(𝑡)         

 𝑒𝑡 − cos(𝑡) = 𝑡 + 𝑜(𝑡) (Means 𝑒𝑡 − cos(𝑡)~𝑡  )   

                               ∫
1

𝑡
𝑑𝑡  Diverges, so is

1

0

  ∫
𝑑𝑡

𝑒𝑡 − cos (𝑡)

1

0

  . 

 

  Theorem (04) : (Test of Abel) 

                                       Consider  𝑓, 𝑔 two functions locally integrables on [𝑎    𝑏[ . 

                                         

If  

{
 
 

 
 

𝑓  is monotonic and  𝑙𝑖𝑚
𝑥→𝑏

 𝑓(𝑡) = 0   

There exists 𝑀 > 0 such that  ∀𝑥 ∈ [𝑎   𝑏[  ∶  |∫ 𝑔(𝑡)

𝑏

𝑎

𝑑𝑡| ≤ 𝑀 
 

  

                                                   Then :   ∫ 𝑓(𝑡)𝑔(𝑡)𝑑𝑡   is convergent.

𝑏

𝑎
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Examples :     1)    ∫
sin (𝑡)

𝑡
 𝑑𝑡

+∞

1

 

                        Put :  𝑓(𝑡) =
1

𝑡
  Decreasing on [1 + ∞[  and  𝑙𝑖𝑚

𝑥→+∞
 𝑓(𝑡) = 0 

                                  

                           We have  |∫ sin(𝑡) 𝑑𝑡

𝑥

1

| = |cos(1) − cos (𝑥)| ≤ |cos(1)| + |cos (𝑥)| ≤ 2 

  

                           |∫ sin (𝑡)

+∞

1

𝑑𝑡| ≤ 2 , Then  the integral ∫
sin (𝑡)

𝑡
 𝑑𝑡

+∞

1

 is convergent. 

 

  Theorem (03) : (Test of  Cauchy) 

                                       Let 𝑓 be a function locally integrable on [𝑎    𝑏[ . 

                                       

                                               ∫ 𝑓(𝑡)𝑑𝑡  converges if and only if ∶      

𝑏

𝑎

 

  

∀𝜀 > 0, ∃𝑐 ∈ [𝑎    𝑏[ , ∀𝑥, 𝑥′ ∈ [𝑎   𝑏[ ∶  (𝑥 > 𝑐  and  𝑥′ > 𝑐 ⟹  |∫ 𝑓(𝑡)𝑑𝑡

𝑥′

𝑥

| < 𝜀) 

3)  Absolute convergence and  semi convergence : 

    Let 𝑓 be a function locally integrable on [𝑎    𝑏[ . 

  Definition (01) :     

We say that∫𝑓(𝑡)𝑑𝑡 is absolutely  convergent iff 

𝑏

𝑎

∫|𝑓(𝑡)|𝑑𝑡 is convergent.

𝑏

𝑎

 

  Definition (02) : 

We say that∫𝑓(𝑡)𝑑𝑡 is  semi convergent if ∫ 𝑓(𝑡)𝑑𝑡  converges and ∫|𝑓(𝑡)|𝑑𝑡

𝑏

𝑎

 𝑖𝑠 not

𝑏

𝑎

𝑏

𝑎

 convergent. 
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 Theorem :      ∫|𝑓(𝑡)|𝑑𝑡

𝑏

𝑎

converges ⟹ ∫𝑓(𝑡)𝑑𝑡 

𝑏

𝑎

converges  

Example :      1)      ∫
cos (𝑡)

𝑡2
 𝑑𝑡                   We have ∶    |

cos (𝑡)

𝑡2
| ≤

1

𝑡2

+∞

1

 

 

                              ∫
𝑑𝑡

𝑡2

+∞

1

 is convergent (Riemann) and ∫ |
cos (𝑡)

𝑡2
| 𝑑𝑡

+∞

1

 is absolutely Convergent.  

  

                              Then ∫
cos (𝑡)

𝑡2
 𝑑𝑡 is convergent.

+∞

1

 

                       


