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Assignment-3  

1. Find the limit of each of these convergent sequences: 

(𝑎) {
1

𝑛𝑝
} (𝑝 > 0)  (𝑏) {

𝑛2 − 2𝑛 + 3

5𝑛3
}   (𝑐)  {

𝑛6 + 3𝑛4 − 2

𝑛6 + 2𝑛 + 3
}  (𝑑)  {

𝑐𝑜𝑠 𝑛2

𝑛
} (𝑒)  {

𝑠𝑖𝑛 
𝑛𝜋
2

𝑛
} 

 

2. Is the sum of two null sequences always null? Justify. 

3. Does an alternating sequence always converge? Does it always diverge? 

4. Is every convergent sequence monotone? Is every monotone sequence convergent? 

5. Can a bounded sequence be convergent without being monotone? 

6. Does every sequence have at most a countable number of subsequences? Does there exist a sequence with an 

uncountable number of subsequences? 

7. Let {𝑎𝑛}  converges to 0. Is {(−1)𝑛𝑎𝑛}  converge to 0? Justify. 

8. Let {𝑎𝑛}  converges to a nonzero real number 𝑎. Is {(−1)𝑛𝑎𝑛}  oscillate? Justify. 

9. Let {𝑎𝑛}  converges to ∞. Is {(−1)𝑛𝑎𝑛}  oscillate? Justify. 

10.  Let {𝑎𝑛}  and  {𝑏𝑛} be both convergent. Are {𝑎𝑛𝑏𝑛} and {𝑎𝑛 + 𝑏𝑛} convergent? Justify. 

11.  Let {𝑎𝑛}  and  {𝑏𝑛} be both divergent. Are {𝑎𝑛𝑏𝑛} and {𝑎𝑛 + 𝑏𝑛} divergent? Justify. 

12. Let {𝑎𝑛}  and  {𝑎𝑛𝑏𝑛} be both bounded. Is  {𝑏𝑛} bounded? Justify. 

13. Is every bounded monotone sequence Cauchy? Is every Cauchy sequence monotone? 

14.  Prove that  a sequence {𝑎𝑛} of real numbers is convergent if and only if  it is bounded and {𝑀𝑘 − 𝑚𝑘}  

converges to zero, where 𝑀𝑘  =  𝑠𝑢𝑝{𝑎𝑛 ∶  𝑛 ≥  𝑘} and  𝑚𝑘  =  𝑖𝑛𝑓{𝑎𝑛 ∶  𝑛 ≥  𝑘}. 

15. Consider the sequence {𝑎𝑛}  defined by 𝑎𝑛 = 
𝑛𝑛

(𝑛+1)(𝑛+2)∙∙∙∙(𝑛+𝑛)
 , 𝑛 ∈ ℕ .  Show that 𝑙𝑖𝑚 𝑎𝑛

1

𝑛  =  
𝑒

4
 . 

16. Suppose that β > 0 is given. Is it possible to construct a sequence of rational numbers converging to √𝛽 ? 

Justify. 

 

 

 


