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v-    nwj f’k{k.k dsanzkP;k loZ ekU;rkizkIr vH;kldsanzkoj laidZ l=kaps vk;kstu dsys tkrs- rjh 
fo|kF;kZauh osGksosGh vH;kl dsanz leUo;d ;kaP;k’kh laidZ lk/kwu  laidZl=] ijh{kk] osGk 
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?ks.ks o R;kizek.ks v/;;u dj.ksph tckcnkjh fo|kF;kZaph vkgs-    

d-    vkiY;k jftLVªs’ku QkWeZoj vlysY;k vH;kl dsanzke/;sp Lok/;k; tek djkos tj nqlÚ;k vH;kl 
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M.Sc. (Maths) Part II (Sem. III) 

Assignment Questions 

Sub. : Functional Analysis (MT-301) 
Q.1 Is the conjugate of a separable space is separable?  Justify. 

Q.2 Prove that a normed linear space is finite dimensional if and only if every closed ball 
in it is compact. 

Q.3 If Banach space B is isometric to normed linear space N, then prove that N is also 
Banach space. 

Q.4 If T is normal on H and f is a polynomial with complex coefficients then prove that       
f (T) is normal. 

Q.5 Show that any two complete orthonormal set in a Hilbert space H have the same 
cardinal number.  

Q.6 Show that an idempotent operator on Hilbert space H is a projection on H if and only if 
it is normal. 

 
 

Sub. : Advanced Discrete Mathematics (MT-302) 

Q.1 Choose the correct alternative. 
1. Let � =  {2,3,4,6,12,24} be a poset under the relation divisibility. The number of 

edges in the Hasse diagram of (�, ≤) is 
          A)5      B) 6    C)4   D)7 
2. Every finite lattice is 
        A)Bounded       B) Distributive       C) Complemented     D) Boolean algebra 

3. If the lattice (�, ≤) is a complemented chain, then 

      A)│�│ ≤  1    B) │�│ ≤   2         C) │�│ >  1             D) C doesn't exist. 
4. Every Boolean algebra B is 
      A)distributive lattice             B) bounded lattice    
      C)complemented lattice          D)all of the A,B,C. 
5. Every finite subset of a lattice has  
      A) a LUB and a GLB           B) many LUBs and a GLB 
      C)many LUBs and GLBs    D) either some LUBs or some  GLBs.  

6. Let ��� = {1,2,3,5,6,10,15,30} be a lattice order by divisibility. The lower 
bounds of {10, 15} are  
       A) 1,2     B) 1,3   C) 1,5  D)1,3,5 

7. In a Boolean algebra the expression � + � ∗ � is equivalent to 
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       A) �     B) � + �          C) �    D) 1 

8. The Boolean expression �� +  ��′ +  �′� +  ��′ is independent of the Boolean      
     variable:  

      A) �    B) �       C) �  D) None of these 
9.  Consider a simple connected graph G with n vertices and n edges (n>2). Then   
     which of the following statements are true? 
      A) G is acyclic                                     B) G has at least one cycle  
      C) the graph obtained by removing any edge from G is not connected  
      D) None of these. 
10. Which of the following graph is connected? 
      A)Simple graph                                   B)Regular graph    
      C)Bipartite graph                                    D)Complete bipartite graph. 
11. For which of the following does there exist a graph G = (V,E) ,satisfying the 
specified conditions? 
      A) a tree with 9 vertices and the sum of the degrees of all the vertices is 18                                      
      B) a graph with 5 components, 12 vertices and 7 edges 
     C) a graph with 5 components, 30 vertices and 24 edges 
     D) a graph with 9 vertices, 9 edges and no cycles. 
12.Which of the following graph is complete? 
     A) K1,1        B) Wn , n ≥ 4           C) any simple graph         D) Star graph 
13.The Wheel graph Wn , n ≥ 4 is 
     A) Connected graph                                         B)Regular graph    
     C) Acyclic graph                                             D) Complete graph. 
14. Let G be a graph such that minimum degree of each vertex is at least 2 then 
      A) G is acyclic                                       B) G is always connected        
      C) G contains at least one cycle            D) G is always simple 
15. Let G be an acyclic graph. Consider the two statements: 
      I : There is at most one path between any two given vertices of G. 
      II : Every edge of G is a bridge.   
      Then 
  A)only I is true   B) only II is true    C) both I and II are true  D) both I and II are false 

Q.2 Attempt the following. (Any Two ) 

1. a) Prove that for any connected graph �, 

                ��� � ≤ ���  � ≤ 2 ��� �. 
     b) Let L be a finite distributive lattice. Prove that every element a in L can be      
           written uniquely as the join of irredundant join irreducible elements. 

 2.  a). Find the numeric function corresponding to the generating function 

           !(") = #$%&
(#'%)(        
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      b).Find the generating function corresponding to the numeric function     
          (0), 1), 2), … . . , �), … . . ). 

 3. a). Let , and - be two numeric functions given by   

               �. = /0,                   0 ≤  � ≤ 4
2'. + 3,             � ≥ 5 1 

              and 2. = 31 − 2. ,             0 ≤  � ≤ 2
� + 2                     , � ≥ 31         Obtain , + - and ,. - 

     b) Solve ar + 5 ar-1 + 6 ar-2 = 3�) − 2� + 1. 
 

 

Sub. : Number Theory (MT-303) 
Q.1 Show that the linear Diophantine equationax by c+ = , has a solution if and only if|d c , 

where gcd( , )d a b= . If 0 0,x y  is any particular solution of this equation, prove that all 

other solutions are given by 0 0,
b a

x x t y y t
d d
   = + = −   
   

 

Q.2 Prove that there are an infinite number of primes of the form 4 3n + . 

Q.3 Prove that 561 is an absolute pseudo prime. 
Q.4 Let F  and f  be number theoretic functions related by the formula 

|

( ) ( )
d n

F n f d=∑  

Prove that 
| |

( ) ( ) ( )
d n d n

n n
f n d F F d

d d
µ µ   = =   

   
∑ ∑ . 

Q.5 If the integer 1n >  has prime factorization 1 2
1 2

rk k k
rn p p p= L , prove that  

  
1 2

1 1 1
( ) 1 1 1

r

n n
p p p

φ
     

= − − −    
     

L . 

Hence or otherwise deduce that, for 2n > , ( )nφ  is an even integer. 

Q.6 If p is an odd prime, prove that there exists a primitive root r of p such that 
1 21(mod )pr p− ≡ . 

 

Sub. : Operation Research - I (MT-307) 
Q.1 Let f be differentiable on an open convex set nT R⊂ . Show that f is convex function iff 

2 1 1 2 1 1 2( ) ( ) ( ) ( ) , ,Tf x f x f x x x x x T≥ + ∇ − ∈  

Q.2 Solve by simplex method the following LPP 
Max 1 2 33 2z x x x= − +  

Subject to 1 2 3 1 2 1 2 3 1 2 33 2 7, 2 4 12, 4 3 8 10, , , 0x x x x x x x x x x x− + ≤ − + ≤ − + + ≤ ≥  

Q.3 If the pth variable of the primal is unrestricted in sign then show that the pth constraint 
of the dual is an equation. 
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Q.4 Solve the following all integer programming problem using the branch and bound 
method. 
Max 1 23 5z x x= +  

Subject to 1 2 1 2 1 22 4 25, 8,2 10 , 0x x x x and x x+ ≤ ≤ ≤ ≥  and are integers. 

Q.5 Solve the quadratic programming problem 
Max 2 2

1 2 1 1 2 24 6 2 2 2xz x x x x x x= + − − −  

Subject to , 1 2 1 22 2, , 0x x x x+ ≤ ≥  
 

Sub. : Fuzzy Mathematics (MT-313) 
Q.1 Prove that a fuzzy set A on R is convex iff for all x1, x2 ∈ R and  λ ∈ [ 0, 1 ] ,  

A (λ x1 + (1 - λ ) x2) ≥ min (A (x1), A (x2)). 

Q.2 State and prove first decomposition theorem.  

Q.3 Find the equilibrium point of the Sugeno’s class of fuzzy complements.  
 

Q.4 Let c : [ 0, 1 ] → [ 0, 1 ] be a function. Prove that c is an involutive fuzzy complement 
if and only if there exists an increasing generator g : [ 0, 1 ] → R such that  
c (a) = g-1   ( g(1) – g(a) ) .  

Q.5 Show that < min, max, cw > is a dual triple where cw is a Yager’s class of fuzzy 
complements.  

Q.6 Prove that for all a, b ∈ [ 0, 1 ] , max (a, b) ≤ u (a, b) ≤ umax (a, b) .  

Q.7 If A and B are fuzzy numbers then prove that MIN ( A, B ) = MIN ( B, A ).  

Q.8 If hα ( a1, a2, - - - - - an ) = (567$ 8&7 $ ''''''''''''' $ 597 : 
; )# 8<  then show that 

limA→� ℎA (�#, �), − − − − − − �;) =  (�#, �), − − − − − − �;)# ;<  

 


