
 

 

Answer on Question #49484 – Math – Complex Analysis 
 

Find if these sequence convergent of divergent ( details ) 

 

1) [ (1+i)^(1/n) ] / square root(n-1) 

2) [2^n! ] / [2^ (n+1)! ] 

3) sin ((1+i)/n) 
 
 

Solution 
 

We say that (𝑧𝑛) converges to 𝐴 (write 𝑧𝑛 → 𝐴 or lim
𝑛→∞

𝑧𝑛 = 𝐴), if for every real number 𝜀, there exists a 

natural number 𝑁  such that  

𝑛 ≥ 𝑁 ⇒  |𝑧𝑛 − 𝐴| < 𝜀 
 

1) |
(1+𝑖)

1
𝑛

√𝑛−1
| =

2
1

2𝑛

√𝑛−1
≤

√2

√𝑛−1
<

2

√𝑛−1
→ 0 as 𝑛 → ∞, besides,  2

1

2𝑛 → 20 = 1 as 𝑛 → ∞, √𝑛 − 1 → ∞ as  

𝑛 → ∞. We take for any 𝜀 > 0  natural number 𝑁 = [(
2

𝜀
)

2

] + 1  such that for all 

 𝑛 ≥ 𝑁 ⇒   
2

√𝑛−1
< 𝜀, hence 

   |
(1+𝑖)

1
𝑛

√𝑛−1
| < 𝜀.     Thus, the sequence 𝑧𝑛 =

(1+𝑖)
1
𝑛

√𝑛−1
  is convergent. 

2) 
2𝑛!

2(𝑛+1)! = 2(𝑛!−(𝑛+1)!) = 2𝑛!(1−(𝑛+1)) = 2−𝑛∙𝑛! =
1

2𝑛∙𝑛! → 0  as   𝑛 → ∞, so the sequence  𝑧𝑛 =
2𝑛!

2(𝑛+1)! with 

positive terms  is convergent. 
   

3) |𝑠𝑖𝑛 (
1+𝑖

𝑛
)| = |

𝑒
𝑖(

1+𝑖
𝑛 )

−𝑒
−𝑖(

1+𝑖
𝑛 )

2𝑖
| → 0  as  𝑛 → ∞, because  

1+𝑖

𝑛
→ 0 as 𝑛 → ∞ (here  |

1+𝑖

𝑛
| <

2

𝑛
→ 0 as 

𝑛 → ∞).  Thus, the sequence 𝑧𝑛 = 𝑠𝑖𝑛 (
1+𝑖

𝑛
) is convergent.  
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