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Paper :MMATG201 

(Real Analysis-II) 

 

Answer any one question. Only first answer will be evaluated.                                                                   1×5 = 5 

 

       1.     If  {𝑓𝑛}  is a sequence of measurable function on a measurable set  E  and if   lim
𝑛→∝

𝑓𝑛 (𝑥) = 𝑓(𝑥)  for  

               almost all  𝑥 ∈ 𝐸 , then show that  f  is measurable on  E . 

 

       2.     Let  f  be a Lebesgue integrable periodic function with period  2𝜋 . If  f  is a function of bounded  

               variation in a neighbourhood of  x , prove that the Fourier series of  f  converges at  x  to  

               
1

2
{𝑓(𝑥 +) + 𝑓(𝑥 −)} . 

 

Paper :MMATG202 

 (Complex Analysis-II) 

 

Answer any one question. Only first answer will be evaluated.                                                                   1×5 = 5 

 

       1.     State and prove the Argument principle . 

 

       2.     Using Cauchy’s residue theorem evaluate   ∮
𝑑𝑧

 (𝑧−1)2(𝑧2+9)|𝑧|=2
 . 

                    

 

Paper:MMATG203 

(Topology-II) 

 

Answer any one question. Only first answer will be evaluated.                                                                    1×5= 5 

 

        1.      Prove that the image of a locally connected space under a mapping which is both open and  

                 continuous is locally connected . Does this result hold if the function is only continuous ? Support  

                 your answer . 

 

         2.     State and prove Urysohn’s metrization theorem . 

 

Paper :MMATG204 

(Differential Geometry-II) 

 

Answer any one question. Only first answer will be evaluated.                                                                     1×5=5 

 

      1.    Determine the geodesics on a circular cylinder by solving the geodesic equations.    

 

      2.     State and prove Meusnier’s theorem. 

 

 

 

 



Paper :MMATG205 

(Calculus of ℝ𝒏-I) 

 

Answer any one question. Only first answer will be evaluated.                                                             1×5 = 5 

 

         1.     State and prove Cantor’s intersection  theorem over  ℝ𝑛 . 

 

         2.     Let  𝑓: ℝ3 → ℝ2  be a function defined by  

                                              𝑓(𝑥, 𝑦, 𝑧) = (𝑥𝑦𝑧, 2𝑥 + 3𝑦 + 4𝑧), ∀ (𝑥, 𝑦, 𝑧) ∈ ℝ3 . 

                 Find  D𝑓(1,2,0). 

 

Paper :MMATG206 

(Abstract Algebra-I) 

 

Answer any one question. Only first answer will be evaluated.                                                                     1×5=5 

 

          1.     Let  G  be a finite group of order  𝑝𝑛 , where  p  is prime and  𝑛 > 𝑎𝑛𝑑 ≠ 0 . Then show that  G  has  

                  non-trivial center  𝑍(𝐺). 

 

          2.     Let  G  be a non-commutative group of order  2𝑝 , p odd prime . Show that the order of the group of  

                  inner automorphisms of  G  is  2𝑝 . 

 

Paper :MMATG207 

(Operations Research) 

 

Answer any one question. Only first answer will be evaluated.                                                             1×10= 10 

 

           1.       a)   Use revised simplex method to solve the following LPP: 

                           Maximize 𝑧 = 5𝑥1 + 4𝑥2 

                           Subject to  6𝑥1 + 4𝑥2 ≤ 24 , 𝑥1 + 2𝑥2 ≤ 6 , −𝑥1 + 𝑥2 ≤ 1 , 𝑥2 ≤ 2 , 𝑥1, 𝑥2 ≥ 0  

 

                     b)   Discuss the effect of discrete change of requirement vector on the optimal solution of an LPP. 

                                                                                                                                                                           (5+5) 

 

           2.       Consider the following LPP: 

                     Max 𝑧 = 𝑐𝑥 

                     Subject to  𝐴𝑥 ≤ 𝑏 , 𝑥 ≥ 0 , 𝑤ℎ𝑒𝑟𝑒  𝑐, 𝑥𝑇 ∈ ℝ𝑛 , 𝑏𝑇 ∈ ℝ𝑚 𝑎𝑛𝑑   

                              𝐴  𝑖𝑠  𝑚 × 𝑛  𝑟𝑒𝑎𝑙 𝑣𝑎𝑙𝑢𝑒𝑑 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑚𝑎𝑡𝑟𝑖𝑥 . 

                    Determine the range of the discrete changes of the components  𝑎𝑘𝑗   of the coefficient matrix A ,  

                    which does not belong to basis , so as to maintain the optimal feasible solution of the LPP . 

               

 

Paper: MMATG208 

(Integral Transforms) 

 

Answer any one question. Only first answer will be evaluated.                                                                     1×5=5 

 

           1.        Determine the Fourier transform of  𝑒−
𝑥2

2  . 

 

           2.        Is  𝑓(𝑡) = 𝑒𝑡2
  a function of exponential order ? Justify your answer . 

 

 

 

 

 



Paper: MMATG209 

(Integral Equations) 

 

Answer any one question. Only first answer will be evaluated.                                                                 1×5=5 

 

     1.   Convert the boundary value problem  
𝑑2𝑦

𝑑𝑥2 + 𝑥𝑦 = 1 , 𝑦(0) = 0 , 𝑦(1) = 1  into an integral  

           equation . 

 

      2.   Solve the integral equation  𝑢(𝑥) = 𝑥 + ∫ (𝑡 − 𝑥)𝑢(𝑡)𝑑𝑡
𝑥

0
 . 

 

Paper: MMATG210(Theory) 

(Numerical Methods) 

 

Answer any one question. Only first answer will be evaluated.                                                                 1×5=5 

 

         1.    Discuss the power method to find the largest eigen value of a square matrix of order  n . 

 

         2.    Discuss Milne’s method for solving initial value problem . 

 

 

 

 

 

 

 


