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M.C.A.

(Semester-I) Theory Exammatlon, 2011- 12
_ ' _ DISCRETE MATHEMATICS
Time: 3 Hours] a " [Total Marks: 100

- Note: Attempt questions from each Section as indicated.
SeétioniA | '
1.  Allpartsofthis questlon are compulsory 2x10=20
. (a) - Deﬁne apower set. Illustrate with an example
~(b) Show that the relatlon equahty" defined in any _
setAisan equlvalence relatlon

(c) Definethe order of a finite group.

@ Show that the set ofi mtegers Zwith respect to the
| operatlons + and x 1s a nng
. (¢) - Show that(pAg) —-)p is tautolo 2y.

“(§) Computethetruth value of the statement :

(Pq) > (~g>~p)-
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Let 4 = {3,4, 12,24, 48;72)-and the relation <

- ~‘Be such that a < b, ~ifc‘l,tiﬂ'i\‘7iaes_b:5¥*i& vihie H

()

@

)

dlagram of (A <) D
Prove thatO 1 and 1 —0
Explainthe extended pigeonhole principle‘.

Discuss Pascals triangle.

Sectlon-B

Attemptany three parts 10x3=30

(@

(b)

(©)

@

©

Iff:R>Rbea functlon deﬁned by f (x)—4x -7,
show that the functlon [ isobjective.

Deﬁne permutatlon and find the inverse of :

12345’7_
23154

kLet G be an abehan group and N isa subgroup of

G.Provethat G/Nisan abehan group.

Prove that the formula Pv(P->Q) is a tautology.
Solve thé recurrence relation T{n)=2T(n/2)+n for
n>2andnisapowerof2. .
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Se‘ction-C\
| ,Atte’mpt_a‘.ny.ﬁve parts: 10x5=50
(@) Thegenerating function ofa sequence ay, ,, @y......
istheexpression: -
5% —-A(x)=a0+a’1r¥a2x2+, ........ +a )X t.........
using generating function solve the recurrence
relation a,+3a, =10 a,_,=0 for n>2 and a,=1,
a4 v ' |
" (b - “Show: that'‘by * Mathematical -Induction that
6" +7"" is divisible by 43 for each .i)ositive
Vinteger n. |
(c) Write shortnotes onthese:
(i) Bipartite graph
(ii) Chromatic number
(iii) Binary tree. .
@ Deﬁi;e group and ring . Show that the set Z of all
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integers form a group w.;. to binary operation '*'
definedbyas b=at+b+1Va,beZ

&)
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o (e) Let f: G —->H be a group homémorphlsm Prove

% T3
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(f) Shqw {hat B —)“E isa vahd conclusxon drawn

from the followmg premises:
%V(B—-)Dj;:&c%&*ﬁ)mﬁcandﬂc. .
3 «(g) s(i)- - Solve thezecusrencerelation :, .

a5 PR TN

e z\:"!&:; ) Yn+2"’J’n§1 ¥ =ﬂ = ma%}g}"
(i1). Let L be a 1attlce Prove that for every a, b
marid emL,afa<baﬂd<¢$d,Mpvc< bvd
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