
QP Code       Register Number         

VELALAR COLLEGE OF ENGINEERING AND TECHNOLOGY 
(An Autonomous Institution, Affiliated to Anna University, Chennai) 

Semester Examinations – Nov/Dec 2017 Regulations-2016 

Programme: B.E.- CSE Semester: 3 Max. Marks: 100 Duration 3 Hrs 
Course Code & Title: 16MAT32 DISCRETE MATHEMATICS 

 
Knowledge 
Levels (KL) 

K1 - Remembering K3 - Applying K5 – Evaluating 
K2 - Understanding K4 – Analysing K6 – Creating 

 
Part A - Answer ALL Questions.                    10 x 2 = 20 Marks 

No. Question KL 
1. Construct the truth table for QP ¬→ .  K2 
2. What are the contra positive, converse and inverse of “If you work hard then you will be 

rewarded”. 
K2 

3. Symbolize the following statement:    “Every mammal is warm blooded”. K2 
4. Define quantifiers with examples. K1 

5. How many different words are there in the word MISSISSIPPI? K3 

6. State the Pigeon hole principle. K1 
7. Define a regular graph. Can a complete graph be a regular graph? K1 

8. Let G be a graph with ten vertices. If four vertices has degree four and six vertices has 
degree five, then find the number of edges of G. K3 

9. Prove that the identity element is unique in a group. K1 

10. Define a field in an algebraic system. K1 
Part B - Answer ALL Questions.                    5 x 16 = 80 Marks 

No Question Marks KL 
11. (a) (i) Show that SR → can be derived from the following premises 

PR,)SQ(P ∨¬→→ and Q. 8 K3 

(ii) Without using truth  table, find the PCNF and PDNF of  
)PQ()RP( ↔∧→¬  8 K3 

OR 
 (b) (i) Show that the following premises are inconsistent: 

           If Jack misses many classes through illness then he fails high 
school. If Jack fails high school then he is uneducated. If Jack reads 
a lot of books then he is not uneducated.  Jack misses many through 
illness and reads a lot of books. 

8 K4 

(ii) Show that R)RP()RQ())RQ(P( ⇔∧∨∧∨∧¬∧¬ , without using 
truth table. 

8 K3 

 
12. (a) (i) Show that 

)]()()[()]()()[()],()()[( xPxRxxQxRxxQxPx ¬→∀⇒¬→∀→∀  8 K3 

(ii) Is the following argument valid? 
  All lecturers are determined. Anyone who is determined and 
intelligent will give satisfactory service. Michael is an intelligent 
lecturer. Therefore Michael will give satisfactory service. 

8 K4 



OR 

 (b) (i) Show that the following is valid. Babu is in this class watches whale 
watching. Every one who watches whale watching cares about ocean 
pollution. Therefore, someone in the class cares about the ocean 
pollution. 

8 K4 

(ii) Show that )()()()())()()(( xQxxPxxQxPx ∃∨⇒∨ . 8 K3 
 
13. (a) (i) Find the number of integers between 1 and 250 that are divisible by 

any of the integers 2, 3 ,5 and 7. 8 K3 

(ii) Use generating function to solve the recurrence relation 
nnSnS 4)(2)1( =−+ with .0,1)0( ≥= nS  8 K3 

OR 
 (b) (i) Using induction principle, prove that nn 23 + is divisible by 3. 8 K3 

(ii) There are six men and five women in a room. Find the number of 
ways four persons can be drawn from the room if (1) they can be 
male or female, (2) two must be men and two women, (3) they must 
all are of the same gender. 

8 K3 

 
14. (a) (i) Prove that number of vertices of odd degree in a graph is always even. 8 K2 

(ii) Prove that the maximum number of edges in a simple graph with 

n vertices and k components is 
2

)1)(( +−− knkn . 8 K2 

OR 
 (b) (i) Prove that a connected graph G is Euler graph if and only if every 

vertex of G is of even degree. 8 K2 

(ii) Define isomorphism between graphs. Examine whether the 
following pairs of graphs G and H are isomorphic or not. 
 

 
 

8 K3 

 
15. (a) (i) Prove that the intersection of two subgroups of a group G is again a 

subgroup of G. 6 K2 

(ii) State and prove Lagrange’s theorem on groups. 10 K2 
OR 

 (b) (i) Prove that every subgroup of a cyclic group is cyclic. 8 K2 
(ii) Show that a subgroup H of a group G is normal if and only if 

1x h x H−∗ ∗ = for all x G∈ . 
8 

 
K3 
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