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 CS3BS03/IT3BS06 Discrete Mathematics 

Programme: B.Tech.  Branch/Specialisation: CSE/IT 

Duration: 3 Hrs.                     Maximum Marks: 60 

 

Note: All questions are compulsory. Internal choices, if any, are indicated. Answers of Q.1 

(MCQs) should be written in full instead of only a, b, c or d. 
 

Q.1 i.  Let I be the set of integers, such that �: � ⟶ � defined by f(x) = 5x + 3. 

Then this function is  

(a) One-one onto    (b) One-one not onto 

(c) Many one onto    (d) None of these. 

1 

 ii.  If A ={1, 2, 3} and R = {(1, 1), (2, 2), (3, 3), (1,3)} then relation R is called  

(a) Reflexive relation   (b) Anti-symmetric relation 

(c) Identity relation   (d) Symmetric relation.   

1 

 iii.  Let (�, ≤) be a partially ordered set. An element n in P is said to be a 

minimal element if for any 
 ∈ �   

(a) � ≤ 
 ⇒ 
 = �    (b) 
 ≤ � ⇒ 
 < � 

(c) 
 ≤ � ⇒ 
 = �   (d) 
 ≤ � ⇒ 
 ≠ �. 

1 

 iv.  In Boolean algebra the value of boolean expression (a+b). a’. b’ is 

(a) 1    (b) a.b   (c) 0  (d) a+b. 

1 

 v.  Let A be a non empty set and * be a binary operation on A. Then algebraic 

structure (A, *) is called a semigroup if it satifies _ _ _ _  laws. 

(a) Closure and Associative  (b) Commutative and Associative 

(c) Closure and Inverse   (d) Identity and Commutative. 

1 

 vi.  Which one of the following statements is false? 

(a) Set G = {1, 2, 3, 4} forms a Group under addition modulo 5. 

(b) A group which has a generating set consisting of a single element is 

called a Cyclic group. 

(c) The algebraic structure of the set of natural number (N, +) is a 

Groupoid. 

(d) The multiplicative group G = {1, -1, i, -i} is a Torsion group.   

1 

P.T.O. 
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 vii.  A graph in which all nodes are of equal degrees is known as 

(a) Multigraph    (b) Regular graph  

(c) Complete graph    (d) Euler graph. 

1 

 viii. The maximum number of edges in a simple connected graph with 12 

vertices is 

(a) 60  (b) 62   (c) 64  (d) 66.  

1 

 ix.  For recurrence relation a r+2 – 6 a r+1 + 8 ar = 0, the respective degree and 

order are: 

(a) 1 and 1 (b) 2 and 2   (c) 1 and 2  (d) 2 and 1. 

1 

 x.  If 4 �� = 5 ������  then  

(a) n = 25 (b) n = 10  (c) n = 15 (d) n = 20. 

1 

    

Q.2 i.  Show that the relation  

 � = {(�, �): � − � = ���� �� �!�" ��# �, � ∈ �}   
in the set I of integers is an equivalence relation.  

4 

 ii.  (a) By the Pigeonhole Principle find the minimum number of students 

required in a class to be sure that at least 5 will receive the same grade if 

there are possible grades are A, B, C and D? 

(b) If A, B, C are three sets then prove A×(B∩C) = (A×B) ∩ (A×C) 

6 

 

 

OR iii.  In a class of 100 students, 39 play Tennis, 58 play Cricket, 32 play Hockey, 

10 play Cricket and Hockey, 11 play Hockey and Tennis, 13 play Tennis 

and Cricket. Using Principle of Inclusion and Exclusion find how many 

students play 

(a) All the 3 games,  

(b) Just one game, 

(c) Tennis and Cricket and not Hockey?  

6 

    

Q.3 i.  Prove that in a distributed lattice (%, ≤) if an element has a complement 

then this complement is unique. 

4 

 ii.  Use the Quine-McCluskey method to simplify the sum of products 

expansion 
&' + 
&('+
̅&'+
̅&('+
̅&(' ̅

6 

OR iii.  Define partial order relation. In a Boolean algebra(*,∧,∨, ′) if a relation ≤ is 

defined by � ≤ � ⇒ � ∨ � = � , � ∧ � = � 

then prove that the relation ≤ is a partial order relation in B. 

6 
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Q.4 i.  Prove that the set of all positive rational numbers forms a group under the 

composition defined by a*b= ab/2. 

4 

 ii.  Define Normal subgroup. Prove that the intersection of any two normal 

subgroup of a group is a normal subgroup. 

6 

OR iii.  If the system (R, +, .) be a ring R, then prove that 

(a) a.0 = 0.a = 0 ∀ a ∈R. 

(b) a.(-b) = (-a).b = -(a.b) ∀ a, b ∈R 

(c) (-a).(-b) = a.b ∀ a, b ∈R. 

6 

    

Q.5 i.  Prove that a tree with n vertices has exactly n-1 number of edges. 4 

 ii.  If ∆(/) is the maximum degree of any vertex of a graph G, then prove that  

0 (/) ≤ 1 + ∆(/). 

6 

OR iii.  Define- Circuit, Multigraph, Complete graph, Hamiltonian graph with 

suitable example and diagram. 

6 

    

Q.6 i.  (a) Determine the generating function of the given numeric function ar 

where  

  ar =      3 25           �� " �6 ����
 −25         �� " �6 7##.          

(b) Prove that nCr = n-1 C r + n-1 C r-1.  

4 

 ii.  Solve the recurrence relation a r – 5 a r - 1 + 6 a r - 2 = 2 + r,  r ≥ 2 

with boundary conditions �9 = 1 = 1 and �� = 1. 

6 

OR iii.  Solve &:;��&: = ℎ with &9 = 1 by using the method of generating 

function. 

6 
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