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MTC-112: Discrete M athematics
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Time: 2Hourg] [Max. Marks: 35
I nstructions to the candidates:

1) All questions are compulsory.

2) Figuresto theright indicate full marks.

3) Useof single memory, non programmable scientific calculator is allowed.

Q1) Attempt any flve of thefollowing. [10]
a Inhow many ways can the letters in the word ‘ MIRROR’ be arranged?

b) Find the terms a, and a, of the sequence(a ) if the recurrence relation

for (a)isa =a  +a ,, n>3withinitial conditiona =1,a,=1.

c) DrawthedigraphfortherelationR={(1,2), (2, 2), (2, 1), (3,4), (4, 3)}
ontheset X ={1, 2, 3, 4}

d) Statetheconverseand contrapositive of the following implication.
‘If it.snows today, | will ski tomorrow’.
e) + Isthefollowing Hasse diagram alattice? Justify.
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f)  Statepigeonholeprinciple.
g) Trandatethefollowinginto symbolicform
)  Thereexistsanatural number x such that “x>+ 1 =0".

i) All rationalsarereal numbers.
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Q2) Attempt any three of thefollowing. [15]

a Show that in aBoolean agebraevery element x has unique complement
X such that.
xvX=1and xAXx=0.

b) How many 4digit numberswhosedigitsaretakenfromthesst S={1, 2, 3,4, 5}
(without repetition) are there? How many of them aredivisible by 5?

c) Finddigunctive normal form for the function F(x,y, 2) = (xv y)AZ

d) Solvethe recurrance relation given below. a —a_, —2a_, =0.

e) Verify whether the following statements are tautology, contradiction or
neither. (pAQ)A ~ p.

Q3) Attempt any one of thefollowing. [10]

d How many integers between 1 and 1000 are divisible by
) 2or3or5
i) 2and 3 but not 5.

b) Find transitive closure of relation'R = {(a, b), (b, a), (b, ¢), (c, d)} Also

draw digraph of transitive'closure of R.
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