
 

                                  Assessment                          2x10=20 

Topic: Compact Metric Spaces 
Choose the correct option 

 

1. If 𝐴𝐴 is a closed subset of a compact metric space (𝑋𝑋, 𝑑𝑑), then 

 

(𝑎𝑎) A may not be compact  (𝑏𝑏) A is compact and bounded 

(𝑐𝑐) A is compact but not bounded           (𝑑𝑑) none of these 

 

2. A metric space (𝑋𝑋, 𝑑𝑑) is sequentially compact, then the statements 

𝑃𝑃:  Every sequence {𝑥𝑥𝑛𝑛} from 𝑋𝑋 have convergent subsequence. 

𝑄𝑄:  (𝑋𝑋, 𝑑𝑑) is complete and totally bounded. 

 

(𝑎𝑎) P is true, Q is false                    (𝑏𝑏) P is false, Q is true 

(𝑐𝑐) Both P and Q are false             (𝑑𝑑) both P and Q are true 

 

3. The set 𝑋𝑋 = ℝ with the metric 𝑑𝑑(𝑥𝑥, 𝑦𝑦) = |𝑥𝑥−𝑦𝑦|
1+|𝑥𝑥−𝑦𝑦| is 

 

(𝑎𝑎) Bounded but not compact         (𝑏𝑏) bounded but not complete 

(𝑐𝑐) Complete but not bounded          (𝑑𝑑) compact but not complete 

 

 
 

4. Let𝑋𝑋 = (0,2]. In (𝑋𝑋, 𝑑𝑑𝑢𝑢) consider 𝐴𝐴 = (0,1] , then 



 

(𝑎𝑎) A is closed but not compact       (𝑏𝑏) A is open and compact 

(𝑐𝑐) A is closed and compact                (𝑑𝑑) A is open but not compact 

 

5.  Which of the following is not totally bounded? 

 

(𝑎𝑎) 𝐴𝐴 = {𝑥𝑥 ∈ ℝ: 1 ≤ 𝑥𝑥 ≤ 5}                                 (𝑏𝑏)𝐴𝐴 = {𝑥𝑥 ∈ ℝ: − 5 < 𝑥𝑥 < 2} 

(𝑐𝑐) 𝐴𝐴 = �𝑥𝑥 ∈ 𝑙𝑙2: �∑ 𝑥𝑥𝑖𝑖2∞
𝑖𝑖=1 � = 1                          (𝑑𝑑)𝐴𝐴 = {(𝑥𝑥,𝑦𝑦) ∈ ℝ × ℝ ∶  𝑥𝑥2 +

𝑦𝑦2 ≤ 1} 

 

6. Let  (𝑋𝑋,𝑑𝑑) and (𝑌𝑌,𝜌𝜌) be metric spaces and 𝑓𝑓:𝑋𝑋 → 𝑌𝑌 be a map, then which 
of the following statements is false? 

 

(𝑎𝑎) If 𝑓𝑓 is continuous and 𝐴𝐴(⊆ 𝑋𝑋) is compact, then 𝑓𝑓(𝐴𝐴) is closed and bounded in 
𝑌𝑌 

(𝑏𝑏) If 𝑓𝑓 is continuous and 𝑋𝑋 is compact and 𝐴𝐴(⊆ 𝑋𝑋) is closed in 𝑋𝑋, then 𝑓𝑓(𝐴𝐴) is 
closed and bounded in 𝑌𝑌 

(𝑐𝑐) If 𝐴𝐴(⊆ 𝑋𝑋) is compact and 𝑓𝑓(𝐴𝐴) is compact, then 𝑓𝑓 is continuous 

(𝑑𝑑) If 𝑓𝑓 is continuous and 𝐴𝐴(⊆ 𝑋𝑋) is compact then 𝑓𝑓(𝐴𝐴) is compact 

 

7. A metric space (𝑋𝑋,𝑑𝑑) satisfies Bolzano Weierstrass Property then 

 

(𝑎𝑎) Every infinite sequence {𝑥𝑥𝑛𝑛} has no cluster point 

(𝑏𝑏) Every infinite sequence {𝑥𝑥𝑛𝑛} has at least one cluster point 

(𝑐𝑐) (𝑋𝑋,𝑑𝑑) is not sequentially compact 

(𝑑𝑑) (𝑋𝑋,𝑑𝑑) is not compact 

 



 

8. Which of the following subset of  ℝ is closed but not compact 

 

(𝑎𝑎) ℕ                                                    (𝑏𝑏) [−2,5] 

(𝑐𝑐) {−8, −1, 5,7}                                              (𝑑𝑑)  𝑍𝑍 ∩ (−10,10) 

 

9. Let (𝑋𝑋, 𝑑𝑑) be a metric space. Consider the following statements: 
 
P:  𝐴𝐴 ⊆ 𝑋𝑋 is compact ⇒ 𝐴𝐴 is totally bounded 
Q:  𝐴𝐴 ⊆ 𝑋𝑋 is totally bounded ⇒  𝐴𝐴 is compact 
R:  𝐴𝐴 ⊆ 𝑋𝑋 is bounded ⇒  𝐴𝐴 is totally bounded 
S:  𝐴𝐴 ⊆ 𝑋𝑋 is totally bounded ⇒  𝐴𝐴 is bounded,    then 
 
 
(𝑎𝑎) 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑃𝑃 𝑎𝑎𝑎𝑎𝑎𝑎 𝑄𝑄 𝑎𝑎𝑎𝑎𝑎𝑎 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡   
(𝑏𝑏) 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑄𝑄 𝑎𝑎𝑎𝑎𝑎𝑎 𝑅𝑅 𝑎𝑎𝑎𝑎𝑎𝑎 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡  
(𝑐𝑐) 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑃𝑃 𝑎𝑎𝑎𝑎𝑎𝑎 𝑆𝑆 𝑎𝑎𝑎𝑎𝑎𝑎 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡  
(𝑑𝑑)  𝑃𝑃 , 𝑄𝑄, 𝑅𝑅, 𝑆𝑆 𝑎𝑎𝑎𝑎𝑎𝑎 𝑎𝑎𝑎𝑎𝑎𝑎 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡  
 
 
 

10. If F is a closed and bounded subset of ℝ, then each open covering of F have 

(𝑎𝑎)  Finite sub-covering of F 

(𝑏𝑏)  No finite sub-covering of F 

(𝑐𝑐) Infinite sub-covering of F 

(𝑑𝑑) None of the above 


