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P.E.S. College of Engineering, Mandya - 571 401
, (An Autonomous I ntitution affiliated to VTU, Belgaum)
Third Semester, B.E. - Computer Science and Engineering
Semester End Examination; Dec. - 2014
Discrete Mathematical Structures
Time: 3 hrs Max. Marks: 100

Note: i) AnswerFIVE full questions, selectinQNE full question from each Unit.
if) Assume suitable missing data if any.
Unit - |

1. a. In how many ways can 10 identical pencils be disted among 5 children in the following

cases;
(i) There are no restrictions 6
(i) Each Child gets at least one pencil
(i) The youngest child gets at least two pencils

b. How many arrangements are there of all the leite8OCIOLOGICAL such that
i) letter A and G are adjacent 7
i) are all the vowels adjacent

c. How many positive integers n can we form using digits 3,4,4,5,5,6,7, if we want n to
exceed 5,000,0007?

2 a. Define a set, proper subset and power set, wigxample. 6

b. The probability that a contractor will get a plumdicontract is2 and the probability that he

will not get an electric contract is 5/9, if theopability of getting at least one contract is 4/5, 7
what is the probability that he will get both thentracts?

C. For any sets A,B,C,D, prove by using laws thain B) 0 ( An Bn Cn D)D (_An E): E 7
Unit - 11
3 a. Define Tautology and contradiction, prove that the proposition
_ 7
[(P~r)O(a-r)]-[POqg- r]is atautology.
b. Define converse, inverse and contra positive obrdiional with truth table, also state the
converse, inverse and contra positive of the falgwstatement. 7
“If triangle is not isosceles, then it is not eqiral”
c Prove the logical equivalence without using trable.
6

(p-a)0(-90(r0-9) = = (a0 P
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4 a. Establish the validity of the following argument

Ox[ p(¥)0 o ]
Ox[{-p(x)0a( %} - (¥]
O0x[=r(x) - p(¥]
b. if p(x): x=0, q(x): 20, r(x): ¥-3x-4=0
S(x) = ¥— 3 >0 Find truth values of

) O p(Q 0 R] i) Ox[ p(¥) - a( R] i) Ox,a(x) - o} iv) Ox[r(x)Os(¥]
c. Negate and simplify each of the following:ix[ p(x) 0= o X ]

i) D[ p(¥Da(R] - (3]

d. Find whether the following argument is valid

if a triangle has two equal sides, then it is istss
if a triangle is isosceles, then it has two equales,

The triangle ABC does not have two equal angles

[0 ABC does not have two equal sides
Unit - 111

5 a. Define principle of mathematical induction. Estahlithe following by mathematical
induction® i (2i ) =2+(n-3 2"
t=1

b. Find a unique solution for the recurrence reladian-5a,_, =0, n> 13 = _.
c. Let F, denote N Fibonacci number Prove that

Z”:F(i -1) _-F (n+2)

= 2 2

6 a.If f: A-B, g:B-C andh: C.D are three functions. Then prove that (hog)of=hf(g
b. Let f: Z— Z be defined by f(a) = a + 1 forJ@ show that f is a bijection.

c. Find the number of ways of distributing four distrobjects among three identical containers

with some container possibly empty.
Unit - IV
7 a. A={1,2,3,4}, B={w, X, y, z} and C= {5,6,7} also leR; be a relation from A to B, defined by

Ri1={(1, x), (2, x), (3, y) (3, 2)} and R& R3 be relation from B & C be defined by
Ro={(w, 5), (X, 6)} Rs={(w, 5), (w, 6)} Find ROR,and ROR;

b. Define partially ordered set and draw and Hassgrdia of all positive divisior of 36.

c. A={1,2,3,4,5,6,7,8,9,10,11,12} on this set defihe telation R by (x,¥)R if and only if (x-y)

is a multiple of 5. Verify the R is an equivalenegation.
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8 a. Define least element, greatest element, minimakimal element of a relation R on A.

b. Find the number of equivalence relations that @adéfined on a Finite set A WitIA\l =6
c. Let (A, R) and (B, R) be posets, on A X B, define the relation R bybaR (x, y) if aRx
and bRy prove that R is a partial order.
Unit -V
9 a. Define a group, subgroup with example.

b. State and prove Lagrange’s theorem.
c. Let G be the set of all non-zero real numbers ahd* b=% ab, show that (G,*) is an

Abelian groups.
10 ¢ Show that Zis an integral domain.
b. Prove that the set Z with binary operatidisand(l defined byxd y= x+ y-1 and
X[ y= x+ y— Xyis a commutative ring.
c. Write short notes on:

i) Encoding and Decoding of a message

i) Hamming matrix and Generator matrix

* k% k% %



