
MADHYA PRADESH BHOJ (OPEN) UNIVERSITY, BHOPAL 
e/; izns’k Hkkst ¼eqDr½ fo’ofo|ky;] Hkksiky 

Accredited with “A” Grade by NAAC 
MASTER OF SCIENCE (MSC) MATH FINAL YEAR (SESSION 2024-25) (June-July) 

SUBJECT: INTEGRATION THEORY & FUNCTIONAL ANALYSIS 
 

ASSIGNMENT QUESTION PAPER- FIRST       AXIMUM MARKS: 30 

funsZ’k%& 
01- lHkh iz’u Lo;a dh gLrfyfi esa gy djuk vfuok;Z gSA 
02- fo’ofo|ky; }kjk iznk; l=h; mRrj iqfLrdkvksa esa gh l=h; iz’ui= gy djuk vfuok;Z gSA 
03- l=h; dk;Z mRrjiqfLrdk ds izFke i"̀B dks lko/kkuhiwoZd iwjk Hkjsa vkSj mlesa mlh fo"k; dk iz’ui= gy djsa tks mRrjiqfLrdk ds izFke 

i"̀B ij vafdr fd;k gSA 
04- l=h; dk;Z mRrjiqfLrdk vius v/;;u dsUnz ij tek dj mldh ikorh vo’; izkIr djsaA 

 
Note: Attempt all questions. Each question carries equal marks. 
 

1. Prove that every normed linear space (X, ||.||) is a metric space relative to the natural metric 

defined by d(x, y) = ||x  y||  x, y  X and also prove that  x, y, z  X and for all  R  

(a) d(0, x) = ||x||  

(b) d(x + z, y + z) = d(x, y)  

(c) d(x, y) = || d(x, y). 

2. State and prove Riesz Lemma. 

3. If M is a closed linear manifold (subspace) in a normed linear space N, for each coset x + M in 

the quotient space N/M we define ||x + M|| = inf{||x + m||: mM} then ||x + M|| is a norm on 

N/M and therefore N/M is a normed linear space. 

4. Let T:D(T)  Y be a linear operator, where D(T)  X, Y are normed space then  

(a) T is continuous iff T is bounded. 

(b) If T is continuous at a single point is continuous. 

5. Prove that the dual space of L1 is L. 

6. State and prove the uniform boundedness theorem.  

7. An orthonormal set M in a Hilbert space H is total in H if and only if for all x H, ∑ | <

𝑥, 𝑒 > |ଶ = ||𝑥||ଶ is true. 

8. Show that the adjoint operator T* is liear and bounded and ||T*|| = ||T||. 

9. State and prove Bessel's inequality.  

10. Show that a bounded linear operator P:HH on a Hilbert space H is projection if and only if P 

is self adjoint and idempotent i.e. P2 = P. 
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SUBJECT: INTEGRATION THEORY & FUNCTIONAL ANALYSIS 
 

ASSIGNMENT QUESTION PAPER- SECOND      AXIMUM MARKS: 30 

funsZ’k%& 
01- lHkh iz’u Lo;a dh gLrfyfi esa gy djuk vfuok;Z gSA 
02- fo’ofo|ky; }kjk iznk; l=h; mRrj iqfLrdkvksa esa gh l=h; iz’ui= gy djuk vfuok;Z gSA 
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i"̀B ij vafdr fd;k gSA 
04- l=h; dk;Z mRrjiqfLrdk vius v/;;u dsUnz ij tek dj mldh ikorh vo’; izkIr djsaA 

 
Note: Attempt all questions. Each question carries equal marks. 

1. Define normed linear space and Banach space with example. 

2. Give an example to prove that normed linear space need not be a Banach space. 

3. Prove that a compact subset M of metric space is closed and bounded. 

4. Show that every finite dimensional subspace Y of a normed linear space X is complete. 

5. Prove that in a normed linear space every convergent sequence is Cauchy sequence. 

6. Show that every linear operator on a normed linear space X is bounded. 

7. Define adjoint of an operator and show that on a Hilbert space H if O and I are respectively null 

operator and operator then O* = O and I* = I. 

8. Define self adjoint operator and prove that if T1 and T2 are self adjoint operators then their 

product T1T2 is self adjoint if and only if T1T2 = T2T1. 

9. Define positive operator and strictly positive operator. 

10. Let H be a Hilbert space, then for the adjoint operators show that:  

 (i) (T1 + T2)* = T1* + T2* 

 (ii) (aT)* = 𝑎ത T* 

 (iii) (T1T2)* = T2*T1* 
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SUBJECT: PARTIAL DIFFERENTIAL EQUATION & MECHANIC 
 

ASSIGNMENT QUESTION PAPER- FIRST      MAXIMUM MARKS: 30 

funsZ’k%& 
01- lHkh iz’u Lo;a dh gLrfyfi esa gy djuk vfuok;Z gSA 
02- fo’ofo|ky; }kjk iznk; l=h; mRrj iqfLrdkvksa esa gh l=h; iz’ui= gy djuk vfuok;Z gSA 
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i"̀B ij vafdr fd;k gSA 
04- l=h; dk;Z mRrjiqfLrdk vius v/;;u dsUnz ij tek dj mldh ikorh vo’; izkIr djsaA 

 
Note: Attempt all questions. Each question carries equal marks. 
 
Q.1 What do you mean by Homogeneous equation Explain with suitable example.      
  
Q.2 Define envelope with example. 
                           
Q.3 Discuss about langrage’s equation of first Kind.     

  Q.4 Define  

 (i) Laplace transforms     (ii) Fourier transform 

Q.5 State & prove Gauss theorem. 

 

Q.6 State & prove mean value formulas.  
        
Q.7 Discuss about separation of Variables.  

Q.8 State & prove Hamilton principle.                

Q.9 Discuss on Poisson brackets undo canonical transform. 

Q.10 what do you mean by solid harmonic surface density of surface harmonic.  
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01- lHkh iz’u Lo;a dh gLrfyfi esa gy djuk vfuok;Z gSA 
02- fo’ofo|ky; }kjk iznk; l=h; mRrj iqfLrdkvksa esa gh l=h; iz’ui= gy djuk vfuok;Z gSA 
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Note: Attempt all questions. Each question carries equal marks. 
 

Q.1 Explain about PDF With its Classification.     
   
Q.2 State & prove Hopf - Cole transform. 
      
Q.3 What do you mean by Hamitions Variables.  
    
Q.4 Define Jacobi’s equations. 
 
Q.5 What do you mean by equipotential surface.  
 
Q.6 Discuss on Legendre transform.  
                                
Q.7 Explain in brief on potential surface. 
 
Q.8 State & prove cyclic coordinates routh’s equations. 
                
Q.9 State & prove Lee Hwo Chung’s theorem. 
 
Q.10 State & prove Poisson equations.  
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Note: Attempt all questions. Each question carries equal marks. 
 
Q.1 What is Objective of OR.   
     
Q.2 State about Hungarian method for assignment algorithm.  
                           
Q.3 Define Characteristics of Dynamic programming problems.    

 Q.4 Define a sequencing problem with suitable example. 

Q.5 State about Non-Linear programming with suitable. Example   

Q.6 Solve by simplex method of L.P. Problem  
 
 Maximize                        Z = 3x1 +5x2+4x3 
 Subject to                        2x1+3x2  ≤  8 
                                                    2x2 +5x2  ≤ 10 
                    3x1 +2x2+4x3 ≤ 15 
           and    x1 , x2 , x3  ≤ 0  
 
                           
Q.7 Describe methods to obtain an initial feasible for transportation problem.  

Q.8 Use the principle of optimality to find the maximum value of b1x1 + b2x2 +------ +bnxn , when  

x1+x2 +xn =C, xi≥ 0, i=1,2,……n. 
              

Q.9 Solve the travelling selsman problem given by following data: 

 C12 = 4, C13=7, C14=3, C23=6, C24=34, C34=7 Where cij =cji   

Q.10 State & prove Kuhn –Tucker necessary and sufficient conditions in non-Linear programming. 
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funsZ’k%& 
01- lHkh iz’u Lo;a dh gLrfyfi esa gy djuk vfuok;Z gSA 
02- fo’ofo|ky; }kjk iznk; l=h; mRrj iqfLrdkvksa esa gh l=h; iz’ui= gy djuk vfuok;Z gSA 
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Note: Attempt all questions. Each question carries equal marks. 

 
Q.1 Define operation Research with suitable Example.      
  
Q.2 Distinguish between simplex method and dual simplex method. 
                           
Q.3 What do you mean by Network simplex method with PERT-CPM.  

  Q.4 Define Dynamic programming with its characteristics.  

Q.5 Define integer programming with Branch and Bound technique.   
 

Q.6 Using simplex algorithms solve the L.P. problem 
 
 Min    Z = 4x1 +8x2+3x3 
         Subject to   x1+x2 ≥ 2 
                                 2x1+x3  ≥  5 
                                 X1,x2,x3 ≥ 0 
 
                                    
Q.7  Give in detail the computational procedure of solving the assignment problem.  

Q.8 Solve the following problem by dynamic programming. 

∑ yi
ୀଵ

2 , s.t. . y1y2 --- yn=c, y1, y2 --- yn≥ 0.             

Q.9 Describe sequencing decision problem for n Jobs on m nachine. 

Q.10 State & prove the necessary and sufficient conditions for optimality of NLPP with equality  

          constraints by the use of Lagrangian Multiplier.  
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Note: Attempt all questions. Each question carries equal marks. 
 
Q.1 Find out Laplace transforms of Sin2at and Cas2at. 
 

Q.2 Find        L -1 ൜

 
P +  1

P2 + 6P + 25
ൠ  

                                                          
Q.3 Find finite casine transform of f (x) =   𝜋 /3-x+x2 
                                                                                 2 𝜋 
         
 Q.4 State obout Linear Property and change of scale property of Henkel transform. 
 
Q.5 State about into dimensional loplace equation. 

 

Q.6 To express the laplace transform of the function 
ௗ

ௗ௫
 in terms of laplace transform of function f(n)                                               

Q.7  Evaluate      L-1   ቐ3p3 − 2p2 − 40p + 36
  (p2 − 4)2

ቑ  

                                       

Q.8 Using suitable Fourier transformation,  some  
ௗ௨

ௗ௧
 = 2  

ௗଶ௨

ௗ௫ଶ
   

        If u (o,t) =0 ,  u(n,o)=e-x, u(x,t) is bounded. 

 

Q.9 To obtain a solution of the three dimensional wave equation in spherical polar co-ordinates.  

 

Q.10 Explain in brief of application of Beam. 
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Note: Attempt all questions. Each question carries equal marks. 

Q.1 Find     L ൝    
ୱ୧୬ ௫

௫
 𝑑𝑥   

Q.2 Find      L -1 ቊ

 
P 

(P + 3)7/2
ቋ                            

 
Q.3 Define forier  transform. 
         

 Q.4 Explain about Hankel transform with properties . 

Q.5 State about into dimensional polar form of laplace’s equation. 

 

Q.6 If L [F(t) = f(s), then 
ଵ

௦
   f (s) = L ቐ∫ 𝐹(𝑢)𝑑𝑢

௧


ቑ 

                                    

Q.7  Evaluate L-1 ൝ 3s + 1
  (s + 1)(s2 + 1)

ൡ  

                          (S+1) (S2+1) 

Q.8 Find the finite cosine transform of (1-
୶

  ଵଵ
)2 

                                                                                                  

Q.9 The general solution of wave equation  

 
ௗଶସ

ௗ௧ଶ
 =C2 ௗଶସ

ௗ௫ଶ
 , is u= f(x-dt) + u (x+ct) 

 

Q.10 Explain about application of electrical circuit . 
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01- lHkh iz’u Lo;a dh gLrfyfi esa gy djuk vfuok;Z gSA 
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Note: Attempt all questions. Each question carries equal marks. 

Q1 What is the difference between a procedural programming language and an object-oriented 
programming language, and what are some examples of each? 

एक ᮧᳰᮓया᭜मक ᮧोᮕाᳲमग भाषा और एक व᭭तु-उ᭠मुख ᮧोᮕाᳲमग भाषा के बीच या अंतर ह,ै 
और ᮧ᭜येक के कुछ उदाहरण या ह?ᱹ 

Q2 
 

What is a conditional statement in programming, and how is it used? 

ᮧोᮕाᳲमग मᱶ कंडीशनल ᭭टेटमᱶट या ह ैऔर इसका उपयोग कैस ेᳰकया जाता ह?ै 
Q3 What are the good characteristics of programming language? 

ᮧोᮕाᳲमग भाषा कᳱ अ᭒छी िवशेषताए ंया ह?ᱹ 
Q4 What is an assignment operator in C programming, and how is it used? 

ᮧोᮕाᳲमग मᱶ असाइनमᱶट ऑपरेटर या ह ैऔर इसका उपयोग कैसे ᳰकया जाता ह?ै 
Q5 What is a pointer in programming, and how is it used? 

ᮧोᮕाᳲमग मᱶ पॉइंटर या ह ैऔर इसका उपयोग कैसे ᳰकया जाता ह?ै 
Q6 Explain operator overload in C programming with example? 

C  ᮧोᮕाᳲमग मᱶ ऑपरेटर ओवरलोड को उदाहरण सिहत समझाइए? 
Q7 What is a switch statement in C programming, and how is it used? 

C ᮧोᮕाᳲमग मᱶ ि᭭वच ᭭टेटमᱶट या ह ैऔर इसका उपयोग कैस ेᳰकया जाता ह?ै 
Q8 Difference between call by value and call by reference? 

म᭨ूय ᳇ारा कॉल और संदभᭅ ᳇ारा कॉल के बीच अंतर? 
Q9 What is the difference between an array and a structure in C? 

C मᱶ सरणी और संरचना के बीच या अंतर ह?ै 
Q10 How do you open and close a file in  C programming, and what are some common errors that 

can occur when working with files? 

आपसी ᮧोᮕाᳲमग मᱶ फ़ाइल कैस ेखोलते और बंद करत ेह,ᱹ और कुछ सामा᭠य ᮢुᳯटयां या ह ᱹजो 
फाइलᲂ के साथ काम करत ेसमय हो सकती ह?ᱹ 
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Note: Attempt all questions. Each question carries equal marks. 

Q1 What is the difference between a high-level programming language and a low-level 
programming language, and what are some examples of each? 

उᲬ᭭तरीय ᮧोᮕाᳲमग भाषा और िन᳜᭭तरीय ᮧोᮕाᳲमग भाषा के बीच या अंतर ह,ै और 
ᮧ᭜येक के कुछ उदाहरण याह?ᱹ 

Q2 
 

What is a variable in programming, and how is it used? 

ᮧोᮕाᳲमग मᱶ एकचर या ह ैऔर इसका उपयोग कैसे ᳰकया जाता ह?ै 
Q3 What is operator precedence in programming, and why is it important? 

ᮧोᮕाᳲमग मᱶ ऑपरेटर वरीयता या ह ैऔर यह मह᭜वपूणᭅ यᲂ ह?ै 
Q4 What is a function pointer in programming, and how is it used? 

ᮧोᮕाᳲमग मᱶ फंशन पॉइंटर या ह ैऔर इसका उपयोग कैसे ᳰकया जाता ह?ै 
Q5 What is the difference between a for loop and a while loop in programming, and when would 

you use each one? 

ᮧोᮕाᳲमग मᱶ लूप और थोड़ी दरे के लूप के बीच या अंतर ह,ै और आप ᮧ᭜येक का 
उपयोग कब करᱶगे? 

Q6 What is a break statement in programming, explain with example? 

ᮧोᮕाᳲमग मᱶ ᮩेक᭭टेटमᱶट या होता ह,ै उदाहरण सिहत समझाइए? 
Q7 What is the difference between a function declaration and a function definition in 

programming? 

ᮧोᮕाᳲमग मᱶ फ़ंशन घोषणा और फ़ंशन पᳯरभाषा के बीच या अंतर ह ै
Q8 What is the difference between an array and a structure? 

सरणी और संरचना के बीच या अंतर ह?ै 
Q9 How do you open and close a file in C programming? 

आप C ᮧोᮕाᳲमग मᱶ ᳰकसी फाइल को कैसे खोलते और बंद करते ह?ᱹ 
Q10 Explain the data types in  C language with  example? 

C भाषा मᱶ डाटा टाइप को उदाहरण सिहत समझाइए? 
 


