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Course Outcomes: 

CO1: Distinguish between the Lebesgue and Riemann integrals. 

C02:Spply the concept of Lebesgue integral to broader class of functions. 

CO3:Test the convergence using Riemann’s localization theorem. 

CO4:Solve problems in a closed form using Fourier integrals. 

CO5:Evauate the multiple integrals using iterated integration. 

 

                                                                                       PART-A  

                                                               Choose the correct answer                       6x1=6 

1. If 𝑓(𝑥) ≤ 𝑔(𝑥) a.e. on I ,then                                                                                              CO1K2 

    a.∫ 𝒇
𝑰

≤ ∫ 𝒈
𝑰

 b.∫ 𝒇
𝑰

≥ ∫ 𝒈
𝑰

 c.∫ 𝒇
𝑰

= ∫ 𝒈
𝑰

d.∫(𝒇 + 𝒈)
𝑰

≤ ∫ 𝒇
𝑰

+ ∫ 𝒈
𝑰

 

2.  If 𝒇+ and 𝒇− are non negative functions, then                                                                    CO1K2 

    a.|𝑓| = 𝑓+ + 𝑓−  b.|𝑓| = 𝑓+ − 𝑓−c.𝑓 = 𝑓+ + 𝑓− d. 𝑓 = 𝑓+ − 𝑓− 

3. If f is measurable and bounded on a bounded interval, then                                               CO2K2 

    a.𝑓 ∈ 𝐿(𝐼)    b. 𝑓 ∈ 𝑀(𝐼)c.𝑓 ∈ 𝑈(𝐼)d. |𝑓| ∈ 𝐿(𝐼) 

4. If   𝝁(𝑺) = +∞,then                                                                                                           CO2K2 

   a.𝜒𝑆is measurable but not Lebesgue-integrable    

   b. 𝜒𝑆  is measurable also Lebesgue-integrable 

  c. 𝜒𝑆  is not measurable but Lebesgue-integrable   

  d. 𝜒𝑆  is not measurable and not Lebesgue-integrable 

 

5. The value of 𝛗𝟐𝐧−𝟏(𝐱)is                                                                                                 CO3K2 

   a.𝑐𝑜𝑠𝑛𝑥/√𝜋 b. 𝑠𝑖𝑛𝑛𝑥/√𝜋    c. 1/√𝜋    d.1/√2𝜋 

6.An orthonormal system of complex –valued functions on every interval of length  

   when n=0,1,2,..                                                                                                                   CO3K1 

   a.                           b.  c.                          d.  

 

                                                       PART-B 

                                                    Answer ALL questions                                                      3x6=18 

7.a. If  and {𝒔𝒏},{𝒕𝒎} are sequences generating f. Prove 

      that
       
  𝐥𝐢𝐦
𝒏→∞

∫ 𝒔𝒏𝑰
=   𝐥𝐢𝐦

𝒎→∞
∫ 𝒕𝒎𝑰

.                                                                              CO1K3 

(or) 

 



 

 

7.b. State and Prove Levi theorem for upper functions.                                                            CO1K3 

8.a. If f is Riemann-integrable on [a,b] ∀𝑏 ≥ 𝑎 and ∃ a positive constant M  such that 

      ∫ |𝑓(𝑥)|
𝑏

𝑎
dx ≤ 𝑀, Prove that both 𝑓 anf |𝑓| are improper Riemann-integrable on  

       [𝑎, +∞).                                                                                                                             CO2K4 

                                                                             (or) 

8.b. If A and B are disjoint measurable sets, show that                   CO2K4 

9.a. Write Parseval’s formula and establish it.                                                                        CO3K3 

                                                                          (or) 

9.b. State and Prove Bessel’s inequality.                                                                                CO3K3 

 

PART-C 

                                                         Answer ALL questions                                                  3x12=36 

 

10. a.If {  is a decreasing sequence of nonnegative step functions such that   0 a.e. on an  

        intervalI, Show that     = 0.                                                                                CO1K4 

                                                                         (or) 

 10.b. State and Prove additive property of the integral with respect to the interval of 

          integration.                                                                                                               CO1K4 

11.a. State and prove Lebesgue dominated convergence theorem.                                    CO2K5 

(or) 

11.b. (i) If 𝑆 and 𝑇 are measurable, so is 𝑆 − 𝑇.  

         (ii) If 𝑆1, 𝑆2, … are measurable, so are ⋃ 𝑆𝑖
∞
𝑖=1 and ∩𝑖=1

∞ 𝑆𝑖.                                      CO2K4 

 

12.a. If {∅0,∅1,∅2,…} is an orthonormal on I and 𝑓 ∈ 𝐿2(𝐼)and the sequence of functions                   

      {𝑠𝑛} and {𝑡𝑛} on I as follows.𝑠𝑛(x) = ∑ 𝑐𝑘
𝑛
𝑘=0 ∅𝑘(x) and 𝑡𝑛(x)= ∑ 𝑏𝑘

𝑛
𝑘=0 ∅𝑘(x)  

    where 𝑐𝑘 =   (𝑓, ∅𝑘)   for k = 0,1,2,… and 𝑏0 ,𝑏1 , 𝑏2 , …, are arbitrary  complex 

     numbers. Show  that for each n, ‖𝑓 − 𝑠𝑛‖ ≤ ‖𝑓 − 𝑡𝑛‖ ----(*). Moreover equality holds 

     in (*) if and only if         𝑏𝑘 = 𝑐𝑘fork=0,1,2…n.                                                        CO3K5 

(or) 

12.b. State and Prove Riesz-Fischer theorem.                                                               CO3K5 
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