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Course Outcomes :

CO1: Understand the nofion of mathematical thinking, mathematical proofs, and algorithmic thinking, and be able

to apply them in problem solving.

CO2: Understand the basics of combinatorics, and be able to apply the methods from these subjects

in problem solving.

CO3; Be able to use effectively algebraic fechniques to analyse basic discrete structures and algorithms.
CO4: Understand asymptotic notation, its significance, and be able to use it to analyse asymptatic performance for

some basic algorithmic examples.

-CO5: Understand some basic proparties of gréphs and trees and related discrete structures, and be able

to relate these to pracfical examples.

Part A
Choose the Correct Answer

1. The number of relations on a set A with n elements is

a. 2" ‘ b. 27
c. 2% d. (2™)?

2. If n and r are non-negative integers with n < r, then .
a.c(n,r)=cln,n—7r) b. c(n, ) = ni/rl
c.c(nr)y=nlfri(n—r) d.c(n,v) =nirl

3. The sum of cube of first n even natural numbers is

a. n2(2n% —-1) b. 2(n(n + 1))2
¢ (n+1)? d. 2n? + 1)
4, The sum of the geometricseries 1+2+3 + .-+ 2% is .
a 2"t +1 b.2"1+1
c.2nl 1 d.2n1-1
5. If G(x) = ——then a,= .
a. (5)T b, (-5)"
c. (5)°T d. (=57
8. The time complexity of the recurrence relation T(n) = a + T("/Z) +n?is
a.6(n/2) b.6(1/2)
c. 6(n) d. 6(n?)
7. If n is the number of vertices in the graph, then .
a. deglv) €n-1 b.deg(v) <n+1
c.deg(v) <n-—1 d. deg(v) <n+1
8. In any bipartite graph, the chromatic number is always .
a. 1 b. 2
c 3- d 4
9. A complete graph with 5 vertices can have number of Spanning trees.
a. 125 b. 150
c. 175 d. 200

10. The relation ~[(PVQ@Q)A~ P} = Qisa .
a. Tautology b. Contradiction
c. Neither anor b d. None
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Part B 5x6 =30
Answer ALL questions
Each answer should not exceed 400 words or two pages

11.a. Define function F: Z»Z and G: Z-Z by the rules F(a)=a” and G(a)=a mod 5 for all integers CO1K1
i) Find (F 0 G) (12), (G o F} (12), (F 0 G} (6) and (G o F) (6).
(or)
11.b. How many ways are there to select 3 males and 2 females out of 7 males and 5 females? CO1K1

12.a. Explain Big Theta Notation with example. CO2K2
12.b. Find the sum of first 10 natural numbers grea'feo::)than 5, using the summation formula. CO2K2
13.a. Explain types of Recurrence relation using e>.<ample. CO3K3
13.b. What is the generating function for the sequel(ge} (1, 6, 36, 216, ...)7? CO3K3
14.a. Explain the concept of Adjacency Matrix with example. CO4K4
14.b. Discuss Planar graph with example. n ) CO4K4
15.a. List out the properties of Spanning trees. CO5KS5
15.b. Prove that ~[([PVQ)A~ Pl = Qis a contradigizn. CO5K5

Part C 5x12 =60

Answer ALL questions
Each answer should not exceed 800 words or four pages

16.a. Define function. Explain the types of function with suitable examples. CO1K1
{or)
16.b. Discuss the method of Mathematical induction and show that CO1K1
12 4 22 4 32 4 - 4 2 = HOIDERED
6
17.a. Explain Big Oh Notation and Big Omega Notation with example. CO2K2
(or)
17.b. Explain any 12 techniques for Bounding summations. CO2K2
18.a. Solve the following recurrence relation:a, = —3a,-1 — 3ap-z — An-3, Where a; = 3, CO3K3
a, =3,az;=7.
. (or)
18.b. Solve the following Recurrence relation using substitution method: CO3K3
T(n) = lifn=1andT(n) = 2 * T(n/2) + nifn>1.
19.a. Discuss the types of graphs with suitable examples? CO4K4
(or)

19.b. Explain Cut Vertex and Cut Edge with example. CO4K4
20.a. Explain Prim’s Algorithm with example. CO5K5
(or)

20.b. Using Rule CP, show that R — S is a valid conclusion for the given premises P - (@ —» 5), CO5KS
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