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Answer the following questions:                                                                           (𝟐 × 𝟓 = 𝟏𝟎) 

                                                                          

01. Let 𝑓:  𝑎, 𝑏 → 𝑅 be a bounded function on  𝑎, 𝑏  and 𝑃 be a partition of  𝑎, 𝑏 . Then 

prove the following inequality - 𝐿 𝑃, 𝑓 ≤ 𝑈 𝑃, 𝑓 .  

[Symbols have their usual meaning] 

 

02. Let 𝑓:  𝑎, 𝑏 → 𝑅 be a bounded function on  𝑎, 𝑏  and 𝑃, 𝑄 be any two partitions of 

the interval  𝑎, 𝑏 . Prove that 𝐿 𝑃, 𝑓 ≤ 𝑈 𝑄, 𝑓 .  

03. Let us consider the function 𝑓:  0,1 → 𝑅 defined as 𝑦 = 𝑓 𝑥 =  
1, if 𝑥 is rational

0,  if 𝑥 is irrational
  

Show that the function is not Riemann Integrable on  0,1 .  
04. Let a function 𝑓:  𝑎, 𝑏 → 𝑅 be continuous on the closed and bounded interval  𝑎, 𝑏 . 

Then prove that the function is Riemann Integrable function on  𝑎, 𝑏 .  
05. Let 𝑓:  𝑎, 𝑏 → 𝑅 be bounded and monotone increasing function on the closed and 

bounded interval  𝑎, 𝑏 . If 𝑃𝑛  be a partition of the interval  𝑎, 𝑏  dividing into 𝑛 

number of sub – intervals of equal length, prove that  𝑓 ≤ 𝑈 𝑃𝑛 , 𝑓 ≤  𝑓
𝑏

𝑎
+

𝑏

𝑎

𝑏−𝑎𝑛𝑓𝑏−𝑓𝑎.  
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Answer the following questions:                                                                                                         (𝟐 × 𝟓 = 𝟏𝟎) 

                                                                          

01. Let 𝑓:  𝑎, 𝑏 → 𝑅 be defined as 𝑓 𝑥 =  
𝑎𝑛+1, if 𝑥 = 𝑛 ∈  0,2019 ∩ 𝑍

0, otherwise
  . Prove that the function 𝑓 is 

Riemann Integrable and evaluate  𝑓
2019

0
 .  

[Symbols have their usual meaning] 

 

02. Let 𝑓 𝑥 =  𝑥 , 𝑥 ∈  1,3 ; 𝜑 𝑥 =  
𝑥, 𝑥 ∈  1,2 

2𝑥 − 2, 𝑥 ∈  2,3 
 . Show that the given function 𝑓 is Riemann 

Integrable function and without evaluating the integral show that  𝑓 = 𝜑 3 − 𝜑 1 
3

1
.  

03. Let 𝑓, 𝑔:  𝑎, 𝑏 → 𝑅 be both Riemann Integrable functions on  𝑎, 𝑏 . Prove that 𝑚𝑎𝑥 𝑓, 𝑔 :  𝑎, 𝑏 → 𝑅 is 

also Riemann Integrable function.  

04. For each 𝑛 ∈ 𝑁, let 𝑓𝑛 𝑥 = 𝑥 −
1

𝑛
, 𝑔𝑛 𝑥 = 𝑥 +

2

𝑛
, 0 ≤ 𝑥 < ∞. Show that the given sequences are 

uniformly convergent on  0, ∞ . Determine the nature of the sequence  𝑓𝑛𝑔𝑛 .  
05. Prove that the uniform limit of a sequence of continuous functions is continuous on the same domain of 

definition.  

************ 
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