
ASSIGNMENT 

1. Prove that limit of a sequence if it exists is unique. 

 

2. Let {𝑥𝑛} and {𝑦𝑛} be convergent sequences. Then show 

that 

a) lim
𝑛→∞

(𝑥𝑛 ± 𝑦𝑛) =  lim
𝑛→∞

𝑥𝑛 ± lim
𝑛→∞

𝑦𝑛. 

b) lim
𝑛→∞

(𝑥𝑛𝑦𝑛) =  (lim
𝑛→∞

𝑥𝑛)( lim
𝑛→∞

𝑦𝑛). 

c)   lim
𝑛→∞

(𝑥𝑛/𝑦𝑛) =  lim
𝑛→∞

𝑥𝑛 / lim
𝑛→∞

𝑦𝑛, provided lim
𝑛→∞

𝑦𝑛 ≠ 0. 

d) lim
𝑛→∞

(𝛼 𝑥𝑛) =  𝛼 lim
𝑛→∞

𝑥𝑛 𝑓𝑜𝑟 𝑒𝑣𝑒𝑟𝑦 𝑟𝑒𝑎𝑙 𝛼.      

 

3. Prove that every convergent sequence is bounded. 

 

4. If 𝑝(𝑥) and 𝑞(𝑥) are polynomials with leading coefficients 

as 𝑙 > 0 and 𝑚 respectively then show that 

a)  lim
𝑛→∞

𝑝(𝑛)

𝑞(𝑛)
=  

𝑙

𝑚
 if 𝑝(𝑥) and 𝑞(𝑥) are of same degree. 

b) lim
𝑛→∞

𝑝(𝑛)

𝑞(𝑛)
= 0 if degree of 𝑞(𝑥) exceeds that of 𝑝(𝑥). 

c)  lim
𝑛→∞

𝑝(𝑛)

𝑞(𝑛)
= ∞ if degree of 𝑝(𝑥) exceeds that of 𝑞(𝑥). 

 

5. If the series  ∑ 𝑥𝑛 ∞
𝑛=1  and the series  ∑ 𝑦𝑛 ∞

𝑛=1  are 

convergent then prove that the series ∑ (𝑥𝑛 ± 𝑦𝑛 )∞
𝑛=1  is 

convergent and 

∑(𝑥𝑛 ± 𝑦𝑛 )

∞

𝑛=1

= ∑ 𝑥𝑛 ± ∑ 𝑦𝑛

∞

𝑛=1

.

∞

𝑛=1

 

 



6.  If the series  ∑ 𝑥𝑛 ∞
𝑛=1 converges and 𝛼 ∈ ℂ, then prove 

that the series  ∑ (𝛼𝑥𝑛) ∞
𝑛=1  converges and 

∑ 𝛼𝑥𝑛 

∞

𝑛=1

= 𝛼 ∑ 𝑥𝑛 .

∞

𝑛=1

 

 


