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            Solution of short test n°02 of Maths 03 (B) 

-----------------------------------------------------------------   

 Answer: 

             1)     ∑
(−1)𝑛

𝑛 2𝑛+1
 𝑥𝑛

𝑛≥1

    ,    𝑎𝑛=
(−1)𝑛

𝑛 2𝑛+1
     ,     lim

𝑛→+∞
|
𝑎𝑛+1

𝑎𝑛
| = lim

𝑛→+∞

1

2

𝑛

𝑛 + 1
=

1

2
.  

                                            ℜ =
1

𝑙
= 2 

𝑥 = 2  , ∑
(−1)𝑛

𝑛 2𝑛+1
 2𝑛

𝑛≥1

 = ∑
(−1)𝑛

2𝑛 
     Alternating serie ,   

𝑛≥1

    

                      Leinitz   ∶     {
𝑣𝑛 =

1

2𝑛
  Decreasing 

lim
𝑛→+∞

𝑣𝑛 = 0
   Then  ∑

(−1)𝑛

2𝑛 
   converges.   

𝑛≥1

 

𝑥 = −2  , ∑
(−1)𝑛

𝑛 2𝑛+1
 (−2)𝑛

𝑛≥1

 = ∑
1

2𝑛 
     Harmonic serie diverges.  

𝑛≥1

 

                              Then :  the interval of convergence is : 𝐼 = ]−2      2]. 

 

             2)   𝑆 = ∑
(−1)𝑛

𝑛 2𝑛+1
 𝑥𝑛

𝑛≥1

=
1

2
∑

1

𝑛 
(−

𝑥

2
)

𝑛

 

𝑛≥1

 

                   We have : ∑ (−
𝑥

2
)

𝑛

=
1

1 +
𝑥
2

=
2

2 + 𝑥
  ⟹

1

2
𝑛≥1

∑
(−1)𝑛

2𝑛
 𝑥𝑛

𝑛≥1

 =
1

2 + 𝑥
 

                    Divide by  𝑥 ∶   ∑
(−1)𝑛

2𝑛+1
 𝑥𝑛−1 =

𝑛≥1

1

𝑥(2 + 𝑥)
 

                   By integration :   ∑
(−1)𝑛

𝑛2𝑛+1
 𝑥𝑛

𝑛≥1

 = ∫
𝑑𝑥

𝑥(2 + 𝑥)
=

1

2
∫ (

1

𝑥
−

1

2 + 𝑥
) 𝑑𝑥 =

1

2
𝑙𝑛 (

𝑥

2 + 𝑥
).  

 

                            3)    𝑓(𝑥) =
3

2𝑥2 − 𝑥 − 1
=

3

(2𝑥 + 1)(𝑥 − 1)
=

−2

2𝑥 + 1
+

1

𝑥 − 1
=

−2

1 + 2𝑥
−

1

1 − 𝑥
 

 

                                   𝑓(𝑥) = −2 ∑(−2𝑥)𝑛 − ∑ 𝑥𝑛

𝑛≥0𝑛≥0

 = ∑((−1)𝑛+12𝑛+1 − 1)𝑥𝑛

𝑛≥0

 

 

 


