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DISCRETE MATHEMATICAL STRUCTURES

Time: 3 Hours (CSE | IT) Max Marks: 70

Answer any Four Questions from Part A
Answer any Five Questions from Part B
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PART - A
Show that (p — (q = r)) = ((p—q) — (p—r)) is a Tautology using truth table. [5M]
Draw the Hasse diagram representing the positive divisors of 36. [5M]
State Multinomial theorem and find the coefficient of w?z?y22? in the expansion of (w+x +y+ 2z +1)1°. [5M]
Identify the co-efficient of z'® of 23(1 + 2)* / (1-x) . [5M]
Write a short notes on i) Matrix representation ii) Incidence matrix iii) Linked list representation of graph [5M]
Show that PAQ) V(—-PAQ V(PA—-Q) V(-PA—-Q) < T. [5M]
If the relations R and S are compatibility relations, prove that R N S is compatibility relation. [5M]
Find the generating function for the below sequences: i)1%, 22, 32.... ii) 0,1,2,3,4 ..... [5M]

PART - B

State tautology and contradiction. Verify whether the implications are tautology or contradiction using truth
tables.

HP—=(Q —R)]
i) (P — Q) A (Q = R)] =+(P—-R) [10M]

Write the negations of the following statements
i) Jan will take a job in industry or go to graduate school
ii) James will bicycle or run tomorrow

iii) If the processor is fast then the printer is slow [10M]

If f(x) = x + 1; g(x) = 222 + 3 for real number , find

i)fog

ii)gof

iii) fof

iv)gog [10M]
Let (L, <) be a lattice, * and @ be two operations such that a * b = glb{a,b}, a®b = lub{a,b}.Prove that both
* and @ satisfy Commutative law, Associative law, Absorption law and Idempotentlaw. [10M]
Suppose that the license plates of a certain state require 3 English letters followed by 4 digits

i) How many different plates can be manufactured if repetition of letters and digits are allowed?

ii) How many plates are possible if only the letters can be repeated?

iii) How many are possible if only the digits can be repeated?

iv) How many are possible if no repetitions are allowed at all? [10M]
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Suppose that 200 faculty members can speak Telugu and 50 can speak Hindi, while only 20 can speak both
Telugu and Hindi. How many faculty members can speak either Telugu or Hindi? Use principle of inclusion-

exclusion. [10M]

Solve the recurrence relation a,=7a,—1—10a,,_o with ag=2 and a;=3 for n > 2. [10M]

Find the complete solution to the homogeneous recurrence relation a,-5a,_146a,_s = 4n for n>2. [10M]

Let a graph G is a 4-regular connected planar graph having 16 edges. Find the number of regions of G. [10M]
[

Construct the minimal cost spanning tree for the above graph shown in Figure 1 using Prim’s algorithm? [10M]

Figure 1
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