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

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

Important Note :

50, will be treated as malpractice.
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Sﬁl)nester B.E. Degree Exammatlon, J uly/August 2021
iscrete Mathematlcal Structures

/, @ Max. Marks: 80
Note: Answer any FIVE full questtons

Sgie \_Prove that for any propositions p, g, r the compound proposition

b.

[p>qr(g=r1)]>(por1)isa Tautology Ay (05 Marks)
Consider the followmg open statements ‘with set of all real numbers as the universe.
p(x):x>0, q(x):x*>0, 1(x): p. —3x 4=0.
Determine the truth values of the followmg statements.

@@ 3x,p(x) Aq(x) ,

i  Vx,p(x) - q(X) - 2

Gi) I, p(x)A r(x) A= (05 Marks)
Write down the negatlon of each of the followmg statements

(1) For all, mtegers n, if n is not divisible by 2, then n is odd.

(i)  Ifk,m,nare any integers where (k-m) and (m-n) are odd, then (k-n) is even.
B (06 Marks)

Prove the Wfollowlng logical equlvalences Wlthout using truth tables:
@ 4 [+pv~a)=(prgar)]epag.
(@ ~[~{pvaarv~glegar L (05 Marks)
Test the validity of the following.argument. i
If Gopi goes out with friends, he will not study.
If Gopi does not study, h1s father becomes angry
His father is not angry..

- Gopi has not gone out'with friends. 4 ¢ (05 Marks)
G1ve (1) a direct proof (i1) an mdlrect proof and (111) Proof by contradiction for the
fo llowmg statement:’ §°
“If n is an odd.integer, then n+9 is,an even integer”. - (06 Marks)

Using mathematical mductlon prove that for each nez’
1+2% 3%+ __+n —n(n +)2n+1). w (05 Marks)

A bit is elther Oor 1. Ar byte isa sequence of 8 b1ts Find :
(1) the number of bytes, ,
- (i) the number of bytes that bemg w1th 11 and end with 11
(iii)  the number of bytes that begin with 11 and do not end with 11
(iv)  number of bytes that begm with 11 end with 11. (06 Marks)

Find the co- eﬂiment of x2y’z* in the expansion of (3x-2y- -47)". (05 Marks)

Suppose U is'a universal set and
AB,B,-—-B, cU prove that

An(B,UB,uU.... uB) (AnB,)U(ANB,)...u(ANB,). (05 Marks)
How many positive integers n can be formed using the digits 3, 4, 4, §, 5, 6, 7 if we want n
to exceed 5,000,0007? (06 Marks)

A total amount” of Rs.1500 is to be distributed to 3 students A, B, C of a class. In how many
ways the distribution can be made in multiples of Rs.100.

(i) Ifeveryone of these must get atleast Rs.3007?

(11) If A must get atleast Rs.500, and B and C must get atleast Rs.400 each? (05 Marks)
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Show that if any n+1 numbers from 1 to 2n are chosen, then 2 of them will have their sum
equal to 2n+1. (05 Marks)
If f:A—B and g:B—>C are 1nvert1b1e functlons then prove that gof:A — C is an
invertible function and (gof)" :fog™ : (06 Marks)
On the set of all positive divisors of 36 D, 3 a relatlon R is defined by aRb if and only if
“a divides b”. Prove that R is a partial order and dtaw its Hasse dlagram (05 Marks)

Let A={1,2,3,4,6} andRbea relatlon onl A defined by aRb if and only if a is a multiple
ofb. Represent the relation R as a matrix and draw its digraph. (05 Marks)
Let f:A — B, g:B— C be 2 functions then prove that

(6] If fand g are one-to-one so is gof.

(i)  If gofis one-to-one then f is one-to-one.

(i) If fand g are onto, s0'is gof. (06 Marks)
On the set Z of all integers, ‘a relation R is defined by aRb if and only if a* = b’. Verify that
R is an equivalence relation. Determine the partition induced by this relation. (05 Marks)

There are eight letters to eight different people to be placed in eight different addressed
envelopes. Find the ‘number of ways of domg this so that atleast one letter gets to the right

person. \ (05 Marks)
In how many ways can the 26 letters of Engllsh alphabet be permuted so that none of the
patterns CAR, DOG, PUN or BYTE occurs? (06 Marks)
Solvethe recurrence relation a = 3a ,=5%3" for n>4d} glven that ap = 2. (05 Marks)
Find the number of derangements ofa,b,c,d. j «”{‘?’* (05 Marks)

Four persons Py, Py, P3,; P4 ‘who arrive late fora'dinner party find! that only chair at each of
the five tables T, T2, T3, T4 and Ts is vacant. P;’ will not sit at Ty or T, P, will not sit at T,
P; will not sit at T3 or T4 and P4 will not sit.at T4 or Ts. F1nd the number of ways they can

occupy the vacant: chalrs - (06 Marks)
Solve the recurrence relation al,, 5an+l % 4a =0 forn> O fglven a,=4 and a, =13,

f { (05 Marks)

Prove that«in every graph, the. number of odd degree vertlces is even. (05 Marks)

Dlscuss the Konigsberg brldge problem (06 Marks)

Construct an optimal preﬁx code for the letters of the word “SWACH BHARAT”: Indicate

, the code. ,, o' (05 Marks)

k "Verify whether the«fdllowing graphs are i's'ornorphic: (05 Marks)
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Fig. Q10 (a)
Prove that a tree with‘n vertices has exactly n-1 edges. (05 Marks)
Define the followmg
(1) Regular graph (i) Complete graph. (1i1) Bipartite graph.
(iv) Path (v) Cycle. (06 Marks)
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