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Solving the second series (Numerical sequences(  

:01xerciseE 

  Study of monotonicity and convergence  

𝟏) 𝒖𝒏+𝟏 − 𝒖𝒏 = (𝒏 + 𝟏)𝟐 + 𝟑 − 𝒏𝟐 − 𝟑 

= 𝟐𝐧 + 𝟏 > 𝟎 ,       ∀𝐧 ∈ 𝐈𝐍. 
𝒍𝒊𝒎  𝒖𝒏 = + ∞   

           The sequence is completely increasing and diverging. 

 

𝟐) 𝒖𝒏+𝟏 − 𝒖𝒏 = −𝟒(𝟓)𝒏+𝟏 + 𝟒(𝟓)𝒏 = −𝟏𝟔(𝟓)𝒏 < 𝟎 

𝒍𝒊𝒎  𝒖𝒏 = + ∞ .  
 

             The sequence is completely diminished and divergent. 

Exercise02: 

I) 

→ 𝒓 =
𝟓

𝟐
   𝟏)  𝒖𝟎 + 𝟐𝟎𝒓 −  𝒖𝟎 − 𝟏𝟎𝒓=25 

 𝒖𝟑 =  𝒖𝟎 + 𝟑𝒓 = 𝟏𝟑    and  𝟐)  𝒖𝟕 = 𝒖𝟎 + 𝟕𝒓=37 

  → 𝒖𝟎 = −𝟓, 𝒓 = 𝟔, 𝑺𝟖 = ( 𝒖𝟎 +  𝒖𝟖)
𝟗

𝟐
= ( 𝟐𝒖𝟎 + 𝟖𝐫)

𝟗

𝟐
 

II) 

( 𝒖𝟑 +  𝒖𝒏)
𝒏 − 𝟐

𝟐
= 𝟔𝟒𝟓𝟔 → ( 𝟐𝒖𝟎 + 𝟑𝐫 + 𝐧𝐫)

𝒏 − 𝟐

𝟐
= 𝟔𝟒𝟓𝟔 

→ (𝟏𝟗 + 𝟓𝐧)
𝒏 − 𝟐

𝟐
= 𝟔𝟒𝟓𝟔 → 𝟓𝒏𝟐 + 𝟏𝟎𝐧 − 𝟑𝟖 = 𝟐 ∗ 𝟔𝟒𝟓𝟔 

:30xerciseE 

1) First, we have 

𝑼𝟏 = 𝑼𝟎 + 𝟔𝟎𝟎𝟎 ∗ 𝟖% = 𝟔𝟒𝟖𝟎 

And since the increase is constant,  
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2) Since the increase is constant, we conclude that : 𝑼𝒏+𝟏 − 𝑼𝒏 = 𝟒𝟖𝟎. 

Hence, the value of the amount each year is arithmetic successive terms, where the    

general term is 

𝑼𝒏 = 𝑼𝟎 + 𝒏𝒓 = 𝟔𝟎𝟎𝟎 + 𝟒𝟖𝟎𝒏 

The number of years that must be waited for the initial amount to double to 3 

times : 

𝑼𝒏 = 𝟑 ∗ 𝟔𝟎𝟎𝟎 = 𝟏𝟖𝟎𝟎𝟎 

𝟏𝟖𝟎𝟎𝟎 = 𝟔𝟎𝟎𝟎 + 𝟒𝟖𝟎𝒏 → 𝒏 = 𝟐𝟓 

:04xerciseE 

  𝟏) 𝒖𝟐 = 𝟒 , 𝒖𝟏 = 𝟐,  𝒖𝟎 = 𝟏.     

2)  𝑺𝒊𝒏𝒄𝒆 ∶    𝒖𝒏+𝟏 = 𝟐 𝒖𝒏, ∀𝒏 ∈ 𝑰𝑵, we conclude that (𝒖𝒏)   

is a geometric sequence whose base is 2. 

.  𝟑) 𝒖𝟎 + 𝒖𝟏 + ⋯ + 𝒖𝒏 =  𝒖𝟎
𝟏−𝒒𝒏+𝟏

𝟏−𝒒
 

4) Since    𝒒 = 𝟐 > 𝟏 , we have  (𝒖𝒏)𝒏∈𝑰𝑵, is divergent. 

Exercise05 
 

1) Since  

 

we conclude that (𝒘𝒏)  is a geometric sequence whose base and general term are  

𝒒 =
𝟏

𝟑
, 𝒘𝒏 = (

𝟏

𝟑
)

𝒏

. 

2) We show that the two sequences are adjacent. 

𝒖𝒏+𝟏 − 𝒖𝒏 = 𝒘𝒏,   𝒗𝒏+𝟏 − 𝒗𝒏 = −𝒘𝒏   

Then (𝒖𝒏) 𝐢𝐬 ↑  , and (𝒗𝒏) 𝐢𝐬 ↓  , 𝐚𝐧𝐝  lim((𝒖𝒏)  − (𝒗𝒏)  )=0. 

Exercise06: 
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and 

 

2) From the definition of complex interest, we are concluded 

 

3) We conclude that (𝒖𝒏)  is a geometric sequence. 

:70xerciseE 
1) 

 

2) Backward proof 

First : 

 

Then, we have : 

 

3) The attached function of the sequence (𝒖𝒏)  is 

 

It is an increasing function, then (𝒖𝒏) is a monotonous sequence,  and we have 

 

We conclude that  (𝒖𝒏)  is increasing. 

4) From the previous answers, the sequence  (𝒖𝒏)    is increasing and limited from 

above, and from there it is convergent. 


