Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 17CS36
Third Semester B.E. Degree Examinaj:i()n, Jan./Feb. 2023
Discrete Mathematical Structures

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosmg ONE full question from each module.
Module-l ;

1 Construct the truth tables for the f@llong compound statement :

1) pv(qQAar) ? . (06 Marks)

Simplify the following logical . tement using laws of loglc ;

~[~[(pvg Ar]v~q]. (07 Marks)

Establish the validity of the following argument.

p= (g =21)
pv~s
q 5
TS—>T ’ o : (07 Marks)

Deﬁne"Tautology. Prove that, for any propositions p, q, r, the compound proposition

[(p—q A(qg—1)]—> (p— 1) is tautology. (06 Marks)
Determine the truth value of each of the following quantified statements, the universe being
the set of all non — zero mtegcrs

) 3Ix, dy,[xy=1] 1) Hx,Vy,[xyz 111) ‘v’x,EIy[xy=1]

v) 3x,3y,[2x+y=15) /\(x—3y=-8)]

v) 3% 3y,[Bx-y=17) A (2x +4y=3)]. (07 Marks)
If m 1s an even integers then prove that m + 7 is odd. (07 Marks)
Prove by mathematical induction, that

P+88% 5+ +(2n— 1y*= n(2n-D@n+1) | for all integersn > 1. (06 Marks)

3
Define Sum rule and Product rule. Find the number of permutations of the letters of the word

MASSASAUGA. In how many of these, all four A’s are together? How many of them

+ begin Wlth s? b (07 Marks)

questions in. part B and six in part“C It is requlred to answer seven questions selectmg at
least two questions from each part. In how many different ways can a student select his

seven questions for answering? (07 Marks)
: OR .

Show that 2" > n” for all positive integers n greater than 4. (06 Marks)

How many positive integers n can we form using the digits 3, 4,4, 5, 5, 6, 7, if we want n to

exceed 5, 0000007 _ (07 Marks)

If Fo, F,, F,..... are Flbonacc1 numbers, prove that ZFI = F, x Fy1. For all positive
i=0
integers n. (07 Marks)
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i) Write down the relation R and matrix m(R)..

17CS36

Module-3
For any sets A, B, C C U, show that 5 A
) Ax(BAC) =(AxB)N(AxC) i) (AUB)xC=(AxC)U (BxC). ©6Marks)
Let A = {1,2,3, 4, 6} and R be a relation on A defined by a R b iff “a is multiple of b”.

i) Write Digraph and list indegree and outdegre of every vertices. (07 Marks)
Let A= {1,2,3,4,5} and define R on A X A by x1 1) R(x2y2) 1fand only if
Xityi=x2+ ¥y ,

i) Verify that R is an equivalence relatxon

ii) Determine the partition of A induced by R. ‘ (07 Marks)
, OR

Prove that a function f: A — B'is invertible if and only if it is bijective. (06 Marks)
Draw the Hasse diagram representing the positive d1v1sors of 36. (07 Marks)
Let f g : R —> R with fix) =ax+band g(x) =1 —x+x.

If(g.H)(x)= 9x? — 9x +3, determineaand b. (07 Marks)

Module-4

In how many ways can the 26 letters of th Enghsh alphabet be permuted so that none of the
patterns CAR, DOG, PUN or BYTE occurs? (06 Marks)
Determine the number of positive integers n such that 1 < n < 100 and n is not divisible by
2,30r5. (07 Marks)

Solvethc recurrence relation a, +

n1—6an2—0 forn>2g1venthat ao=-1and a; =8.
(07 Marks)

OR . : o
Solve that recurrence relation Fr42 =Fq+1 + Fy for n>0,givenFo=0, Fi=1. (10 Marks)
Determine in how many ways can the letters in the word ARRANGEMENT be

arranged so that three are exactly two pairs of consecutive identical letters. (10 Marks)
Module-5

Define Konigsberg Bridge Problem with neat sketch. (06 Marks)

Define Complete graph, Regu]ar graph , Blpartlte graph Complete Bipartite graph with

examples. V (07 Marks)

list 6,2, 7, 3,4, % 5, 1, 8. (07 Marks)

Using the merge sort, sorts t

‘D’éﬁne Isomorphicﬁig”raphs with exampylye\ and show that the following two graphs are

isomorphic. ‘ ' (10 Marks)

Flg Q10 (a) (1) Fig. Q10 (a) (1)
Obtain the Optimal prefix code for the message ROAD IS GOOD. Indicate the code.
(10 Marks)
% % k% X
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