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MATHEMATICAL FOUNDATIONS OF COMPUTER SCIENCE AND ENGINEERING

(Com. to CSE, IT, ECC)

Time: 3 hours Max. Marks: 75
Answer any FIVE Questions
All Questions carry Equal Marks
1. @ Write the following statements into symbolic form and verify for the validity of (4M)
conclusion.
i) All men are mortal. ii) Socratesisaman. iii) Therefore Socratesisamortal.
b)  Show that - (pv(7"pAaQ)and "pA—qarelogicaly equivaent by developing a (5M)
series of logical equivalences
Show that Vx(P(x) A Q(X)) and VxP(x) A ¥YxQ(x) are logically equivalent (6M)
2. @ UseFermat’slittle theorem to compute 5°°° mod 7, 5°°° mod 11, and 5°® mod 13.  (8M)
b) Construct aformulafor the sum of the first n positive odd integers. Then prove your  (7M)
conjecture using mathematical induction.
3. @ Draw Venn diagramsfor each of these combinations of the sets A, B, C, and D. (9M)
i)(ANB)U(CND) i) AUBUCUD ii)A-(BNCND
b) LetA={ab,c},B={x,y},andC={0, 1}. Findi) A x B x C.ii) Cx B x A. (6M)
4. @) Find the adjacency matrix and incidence matrix for Kny, n, Kn? (8M)
b) Show that a graph G is self complementary;if it has 4n or 4n+1 vertices (nisnon (7M)
negetive integer).
5. @ Find the number of edgesin thefollowing trees. i) tree with 10,000 vertices (8m)
ii) full binary tree with 1000 internal vertices iii) full 3-ary tree with 100 vertices
b) What isthe Chromatic number of K, and C,? Color Ks and Cs graphs? (7™m)
6. @) Definethetermswith'examples: Group, Abelian Group, Semi Group, Monoid (8M)
b) Show that set G ={1, 2, 3, 4, 5} is not a group under addition and multiplication (7M)
modulo 6.
7. @ Suppose that there are 1807 freshmen at your school. Of these, 453 are taking a (8M)
course in computer science, 567 are taking a course in mathematics, and 299 are
taking courses in both computer science and mathematics. How many are not taking
acourse either in computer science or in mathematics?
b) Describe the circular permutation. Find the number of circular 3 — permutationsof 5 (7M)
people
8. @ What isthe solution of the recurrence relation &, = 6a, 1 — 9a, » with initial conditions  (8M)
a=landy =67
b) Solve the recurrence relation using generating function (7TM)

ah-6a,1=0forn>1landag=1
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