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(Semester-I) Theory Examination, 20ll-12

DISCRETE MATHEMATICS

Time: j HoursJ [TotalMarlcs: 100

Note : Atternpt questions from each Section as indicated.

Section-A

1. Allpartsofthisquestionarecompulsory: 2xl0:20

(a) Define apower set. Illustrate with an exarnple.

(b) Show that the relation nequalrty" defined in any

setl is an equivalence relation.

Definethe orderofa finite group.

Show that the set of integers Z with respect to the

operatlons + ancl x ts a nng.

Show that (p nq) +p is tautology.

Cornputethe truthvalue ofthe statement :

(p+q)+>(*q=+-p). -

(c)

(d)

(e)

(0
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(g) Let A: {3;'4,12,i24,48;"72} and the relation <
l

be suchthat a3b,if a divides A. Ora*'tfreHaCie

diagramof (A,3).

(h) Frovethat0'=l and l' :0.

(i) Explain the extended pigeonhole principle.

C) DiscussPascalstriangle.

Section-B

2. Attemptany threeparls: 10x3:30

(a) If/: R+R be a function defined by f (x):4x3-7,

show that the function / is objective.

(b) Define permutation and find the inverse of :

(t 2 3 4 5\lt.
[z 3 I s 4)'

(c) Let G be an abelian group and Nis a subgroup of

G. Prove that G/Nis an abelian group

(d) Prove that the formula Pv (P + Q)is a tautology.

(e) Solve the recurrence relation T(n)=27(nl2)+n for

. n22ardnisapowerof2,

7304 (2)
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' r+r::i erdtiiliifitilffiafl'361ve the rectfuenceuslng gpn

relation.ar*34..n4r-!0ia n/z-} for n22 and ao=l;

.r. .; i.,::..';4"l*4s*t $-"Jffi& ,'.1;;;lr,i ', , .'i j.

i.,.rrl,6*-**'.thffi,qFrury,f,ffi&sird:i€&*I$ductionthat

. ,ri!_"..# ii'*' is ai"iiifie by' 4:'fur each'iusitive

integern.

(c) Write'tfiortnoteshthese':

(i) BipartitegraPh

(ii) Chromaticnumber

(d) Deflnq.pgqp and ring . Showthatthe set Zofall

definedbya *6=a*b*lVa,b e Z.
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(e) Letf : G +HbeaE6"ph""tomorphism' Prove
.l - 

i i i ,];-l iiil.;" .;':'.' ;1.'.i:i-r'.rl.jl r-:'i::,:11

thatKer(fl isanormalsubgtoqiof!'G''''
: . :t.. :": i'

r.,t- ,it ,j- " .,1. ,:1;'',r...'L, l;. Il.i:.t:;.,;rr,ij; :.la . ":'iil',1:.r ::'(0 Show that I + -E'is a valid conclusion drawn

from the following Prernises :

' Av (B +D\,*C+('D*' E); A+C md - C'

-(g) .,":(i),,,Solve ttle$orryeneqrala$gn ;,

,u,: ; i:,; ,' ,.,. :!ra2-!it-!r-n2. .," ;ii,li:.:'l

(ii) Let Lbe alattice' Prove that for otery a'b

, .. ,',',, r.,rarid:ein L;tf aSbmdog'd;Mave S bvd

.{
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