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 Q.2 a. Let A = {Ф, b}, construct the following sets: (8) 
(i) A – Ф 
(ii) {Ф} – A 
(iii)  A∩ P(A) 

 
Answer: 

 
 
 
  b. Prove that (i) (A∩B)∪ (A∩ ~B) = A                                                             
                                   (ii) A∩  (~A∪B) = A∩B 
 
 

 
 
Q.3a. (i)   Given the value of p → q is true. Determine the value of ~ p∨ (p ↔ q).  
  (ii) Is the statement tautology? 
            (p ∧  (p → q)) → q      
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b.     Define logical equivalence. Construct the truth tables for the propositions     

             (P ∨  Q) ∧ ~ (P ∧ Q) and (P ∧ ~Q) ∨  (~P ∨  Q).  
          Also deduce that whether the above pairs are equivalent. 
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Q.4 a. Define quantifiers. Negate the statement:                                             

For all real x, if x > 3, then x2 > 9.  
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b. Define the validity of the following argument:   (8) 
“If Ram runs for office, he will be selected. If Ram attends the meeting, he will run for office. Either 
Ram will attend the meeting or he will go to London. But Ram cannot go to London. Thus Ram will 
be selected.” 
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 Q.5  a.  Define Cartesian product on sets. For the given sets X = {1, 2}, Y =                {a, b, c} 

and Z = {c, d}, find (X×Y)∩ (X×Z).                                                  
 

 
b. Let a and b be positive integers, and suppose A is defined recursively as follows:  
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 (i) Find: (i) A (2, 5), (ii) A(12, 5).  
    (ii) What does this function A do? Find A (5861, 7). 
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Q.6a. Let R be binary relation on the set of all strings of 0s and 1s such that  
        R = {(a, b) | a and b are strings that have same number of 0s}: 

(i) Is R reflexive?  
(ii) Is R symmetric?  
(iii) Is R transitive?  
(iv)      Is R a partial order relation?  
 (8) 
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b. Prove that if a and b are elements in a bounded distributive lattice and if a  has a  
   compliment a′ , then  

(i) babaa ∨=∧′∨ )(  

   (ii) babaa ∧=∨′∧ )(  
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Q.7   a. Let f : R → R be a function defined as, f(x) = |x|. Show that f is neither one-one  nor onto 
function.  

 
b. Define composite functions. Let f : R → R be a function given as, f(x) = 2-x2    and g : R+ → R+ be 
given as x)x(g = , where R+ is the set of non-negative real numbers. Compute fog(x) and gof(x). 
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Q.8   a. If Zn denotes the set of integers {0, 1, 2, …., n-1} and * be binary operation on Zn  such 
that a*b = the remainder of ab divided by n,        

(i) Construct the table for the operation * for n = 4  
(ii) Show that (Zn, *) is a semi-group for n = 4. 
 

 (8) 

 
 
b. Let (R, +) be the additive group of real numbers and (R+, ×) be a multiplicative group of 
positive real numbers. Prove that f : R → R+, defined by f(x) = ex,      for all x in R is an 
isomorphism from (R, +) to (R+, ×).  
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 Q.9   a. The generating function of an encoding function 6

2
3
2: ZZE →  is given by 

   















=

101100
110010
011001

G

  
  

(i) Find the code words assigned to 110 and 010.          4 
(ii)Obtain associated parity-check matrix.                  2 

       (iii)Hence decode the received word 110110.                2 
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b.Let n be an integer satisfying n > 1. Then prove that the ring Zn of congruence classes of integer 
modulo n is an integral domain if and only if n is a prime number. 
 

8 
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