CMR
INSTITUTE OF USN
TECHNOLOGY
Internal Assessment Test | — September 2016
Sub: | Discrete Mathematical Structures Code:
Date: 8/09/16  Duration: 90 mins  Max Marks: 50 Sem: 3 Branch:
Q1. This question is compulsory. [1x8]

Define a Tautology and a contradiction. Examine whether the compound proposition
[(pv q)— r]e> [-r = <(p v g)]is a tautology.

Answer any six of Q2 to Q8.
Q2. Verify the principle of duality for the following logical equivalence:
Q3. Write the following propositions in symbolic form and find their negation:_

(i) For all x if x is odd then x> — 1 is even.
¢
(ii) All the integers are rational numbers and some rational numbers are not integers.
Q4. Give a direct proof, an indirect proof and proof by contradiction for the following statement.

“If m is an even integer then m+7 is an odd integer.”
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Q5. Test the validity of the following argument: -
P9
g—rnrs)
—Fv (=t v u)
oAt
R /)

Q6. Let p(x): x> — 8x+15 =0, q(x): x is odd, r(x): x>0 with the set of all integers as the
universe. Find the truth values of the following statements. If a statement is false, give a
counter example

() vx,[{p(x) v g(x)} = r(x)], (i) Vx,[g(x) = p(x)], (i) 3x, [ p(x) > {g(x) A ()],
(iv) Vx,[~g(x) = —r(x)]

Q7. Define the Well-ordering principle. Using Mathematical induction, prove that
4n < (n* —7) for all positive integers n > 6.

Q8. Find an explicit formula for a, =7,a, =2a,_, +1 for n22.
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Q6. Let p(x): x> — 8x+15 =0, q(x): X is odd, r(x): x>0 with the set of all integers as the
universe. Find the truth values of the following statements. If a statement is false, give a
counter example

D) Vx,[{p(x) v g(x)} = r(x)], (i) Vx,[q(x) = p(x)], (iii) 3x,[ p(x) = {g(x) A r(x)],
(iv) Vx,[—g(x) = —r(x)]

Q7. Define the Well-ordering principle. Using Mathematical induction, prove that
4n < (n® —7) for all positive integers n > 6.

Q8. Find an explicit formula for @, =7,a, =2a,_, +1 for n=2.
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