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Third Semester B.E. Degree Exa4tffiion, Feb. lMlar.2022
Discrete Mathemati;8il Structur€s s..:'=4"= w\

Time: 3 hrs. il,,*h ffiWax. Marks: 100
-ffiil/ %d

Note: Answer any FIVE full questionsi'&rA,..9iing ONE full question lgnm each module.

|a.Writetheconverse,inverse..,,.u#u.ffieforthemi;;uimp1ioation.Foreach,
determinethetruthvalue: "IiOiitF0 :0then 1+ 1:1'l ,f (06Marks)

b. State the rule ofuniversal"$F,ptification. Show that the"following argument is valid.
--' r(c) ;,n:'+i1.,,:: ,jft.r",n

vt(tp(t) -+ q(t)lk d:-+'i svt([p(t) -+ q(t)]M;#
vt([q(t) -+ r(t)il\J\r

.'. -,p(cJ .* ffi

)...Sq**-+ ru#J ld"{Y}', .",_____ffi; Jrys$ss,

,(cJ .* ffi #; (06Marks)

&il6ryi"g without using Truth Pb'ld:

kffin n (r v--q)l e -,(q%pf
r.L n\ a /n ,l n\ s r ;,i,i*:*i.iiffi. -i"&, fOf, t\ltorlrs\ii) p-+(q+q)e(p^q)+r .'' . :'r:"', (08Marks)

-i' OR '.',, "t:::':,-: *k-
2 a. lf a proposition q has the trufh value 1, determine alJ truth value assigrffi-'ior the primitive

propositions p, r and s for,w[.ich the truth value of tlic following comflffid proposition is 1.

[q+{(--pvr)n--s}]n{i,s)(--rr,.q)}-."";::.'..i...
b. Prove the statemeqJ'olf n is an odd integer themn + 9 is ur, 

"ve{ru*i}ffi"ger" 
using :

(i) Direct ,rr",1ro4:..,,,iii) Indirect method (iii) Proof by contr#i$tton (06 Marks)
c. Show that the ffigWing arguments F&ii$id using Rules o$nfdrences: (08 Marks)

i) p+9* ii) q -)r->s * q-+t *ry*
r{ rz r e-&M 4r 

'- 
t

3 ri.',',,,itrove by mathematicaT'induction
I

12 +32 + 52 +.,:.;.+ (2n - l)' = jn,rrr - IX2n + l)

,4r,

$In*ee, OR
Prove that 4n ffi 7) for all positive integers n > 6.

b. Find the nurnb,.br of permutations of;the letters of the word MASSASAVGA. In how many
of these all fttlr A's are togetherfl How many of them begin with S? (06 Marks)

(06 Mark9

(06 Marks)

c. Find the coefficient of : ,==,*lirn,

J'-i*'lu
(i) *'y' in the expansiffit (2x-3y)tz (ii) x0 in the expansion ot(z*'-1'.)" (08 Marks)/ \' ( x)

4a.
b. A box contai6s 15 IC chips of which 7 are defective and 8 are nondefective. In how many

ways 5 c,,$."hfi can be chosen so that:
(i) A['a,gg,non deflective (ii) All are defective (ii| 2 are non-defective (06 Marks)

"'',',,,,", I of 2
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c. In how many ways can 10 identical pencils are dishibuted 5 children in the following
cases:
(i) These are no restriction
(iD Each child get atleast one pencil
(iii) The youngest child gets atieast 2 pencils.

, ',. :..:: . 
;]il,

5a.

b,

Module-3u - '

Define relation. Let A and B be finite seff::with lAl = :. If these u{d'4,q?'6 relations from

A to B, what is lBl? lffi; "' 'Y; (06 Marks)

Define equivalence relation. Let S Qqhe"Ttt of all non zero in1egg................1-s ind A : S x S on A
define the relation R by (a, b) R 

.(ct4Jitrad 
: bc. Show,t",*#t3 equivalence .],,3fff;*r,

Define parrial orderrelatio".kS}$ffi"{1,2,3,4,6,8,12) ad6ffibe the partial ordering on A
defined by aRb iffa dividet 6. S ,, nfl

(il Construct Hasse dipryai *

(ii) Find maximal and,pjf;hal elements
(iii) Find upper boundb:rdifrd lower bounds if the suh5ot B = {2, 3, 6) (08 Marks)

(08 Marks)

(06 Marks)

(06 Marks)

(06 Marks)

c.

'::'::' ll ':': OR '.

6 a, Define one to one,and onto ftinctions. Let the set A : {u, b, c, d, 
", 

f, g} and B: {1 ,2, 3, 4} .

How manyr,p' 'functions exist from A to B?
b. Let A: ",&inbqs*?, 

4l and let R be the rplation on A defined by xRy iff"x divides y".

}+:il ' -.11i:r !8r

w 
'qh,r-:ioR

Let A: .UJ; iq+*r, 4| and let K be the rplat on on A oermeo Dy xKy lrr x olvlqes y
(D W{rd t}ib relation R (ii)D,ifuM the digraph of Rad-fnatrix of R (06 Marks)

State&h&eonhole nrincinle. Pdff#::;that if 101 inte&&'' are selected from the setc. Stateep&eonhole principle. Pffi::;{1a1 if 101 inpffi= are selected from the set

S = { I , 2, 3,.. . .200} then atleast drdof these are sugb ,@, 6ne divides the^other. (08 Marks)

.- 
{P - \ 

* 
."rd&\" rr- r--r^ / '*--;\ Module-4 ; t ,:; 

-

7 a. Debrmine the number6h$U.itirr" integers o"sui*tithat 1 < n < 100 aiid n is not divisible
by 2, 3 or 5. , = 

,,.,*,tni,i'...i.. 

"s 
,,"rr',, , "'"' (06 Marks)

b. Find the Rook polynofiial for the : x : Uo{aftf,uiing expansion fonirula. (06 Marks)
c. Solve the recurgghc#telation to find the.1n Fibonacci numbdxs\ (08 Marks)

:{",r ;W

who arrive l*lffiFr a dinner party find that only one chair at

nd T5 is vactii$fl will not sit at Tr orT2, Pz will not sit at Tz,€aph of 5 tables TtTz, L,+$a and T5 is vacant*Fr will not sit at Tr orT2, Pz will not stt at'l'2,

^W#*iff not sit at T@rT; and Pa will notffi'ai T+ or Ts. Find the number of ways they can'{St."pythevacan&aid. ;,-x" (08Marks)"*fu*bCCupy the vacanfuC€Alfs. t (ud NtarKs,

.
h J dlw{ry:{ -

Module-5
9 a. Construct d$b$'timal prefix code$ff the symbols a, o, Q, u, y, z that occur with frequencies

20,28,4, 17 ,':-12,7 respectively, (08 Marks)

b. Write notes on: (i) Spanning .subgraph (ii) tnduced subgraph (iii) isomoryhic graphs
(12 Marks)

OR
10 a. Define complete gr?ph. Show that acomplete graph with n vertices has n(n - l)12 edges.

w (06 Marks)

b. What is a reffigraph? If a graph with n vertices and m edges is K-regular. Show that
M = Kn/2. ,sd' (06 Marks)

c. Write notqs oS: (i) Euler circuits and Euler trails (ii) Connected and disconnected graph
.wfu (08 Marks)
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