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Write your roll number on question paper before start writing answers of qdestions.
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Attempi All questions in all, selecting one question from each Unit.
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UNIT -1/ 5%T¢ - 1
I. (a) IfA,B,B,........, B, are sets, then prove that A—(JB; = U(A -B;)
i=l i=]
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100 students were asked whether they had taken courses in any of the
three subjects, Mathematics, Computer Science and Statistics. The
results were given below: 45 had taken Mathematics; 18 had taken
Mathematics and Computer Science; 38 had taken Computer Scicnce;
21 had taken Statistics; 9 had taken Mathematics and Statistics; 4 had
Computer Science and Statistics and 23 had taken no courses in any of
these subjects. Draw a Venn diagram that will show the results of the
Survey.
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Use principle of mathematical induction to prove that;
1
1.2 423 + et (041) = En(n +1)(n+2)
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Let R and S be two relations from the set A to the set B. Show that: 3,4
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(b) Define extremal elements in a Poset. Prove that every finite nonempty

poset (A,<) has a minimal element. 3,4
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(c) Seven members of family have a total Rs. 2886 in their pockets. Show
that at least one of them must have at least Rs. 416 in his pocket.
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. A (a) If (B,S) is a distributive lattice, then prove that f(;r all elements a, l;, ¢
e B (anb)v(bac)v(caa)=(avb)a(bvec)a(caa). 4.5Y%
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g IR > (aAb)V(b/\C)V(C/\.a)=(aVb)A(bVC)/\(CAa).

(B) Find the disjunctive normal form of the following Boolean function.  4,5%

S (xxp,x5) = ((xlxz)'-"'s )"((xl "+ 23 ) (% "+ %3 '))'
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I (xX0,x%) = ((xlxz)'xz)'((xl +x3)(% '+ 1))
(a) Prove that every integer p > 2 either is a prime or can be expressed as a
product of primes uniquely. 4,5%

Rrg PR F vds qUiles 4> 2T @ T T Qoiid Bl & el
sﬂawwwﬁﬁ%w%wﬁa@?ﬁumﬁmﬁfmﬁﬂ
weal B |

(b) Define Euler's-phi function. Prove that a positive mteger p is a prime if

and only if §(p)=p—1. 4,5'%
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(a). Show that:
p>(g—=r)e(pag)2(g-r)e(pag)>r 4,5
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(b) Usc the method of indirect proof to show that if «? is an even integer

then o is an eveninteger.  rtuonline.com 4,5%
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6.

(b)

(a) Find the numeric function corresponding to the following generating
function: 23

( } 7‘)\
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_ = 11x+30x° ‘
(i) Solve the tollowing recurrence relation: 34

Apiy — 30, +6a, =5rr20
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(ii) Solve the following recurrence relation by the method of generating
functions: ' 3.4
Qyn =30, +2a,=0;r 20,0, =2,0,=3
Pt gRIgRY dae @1 gdl S Gerdl @t R gr1 wa AR
ar_'_') - 3ar+] + 2(?:. =0;f' 2 0,(?0 = 2,01 = 3

UNIT - IV / §&T8 -1V

(a) Let G be an undirected graph with 12 edges. If G has 6 vertices each of
degree 3 and the rest vertices have degree less than 3, then what is the
minimun number of vertices G can have? 4,5 -
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(b) Prove that a connected graph G contains an Eulerian path if and only ifit
has exactly two vertices of odd degree.
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(a) Let G beaconnected graph on n vertices and e edges. Prove that G has a
Hamiltonian path if. '
Y2 _a,
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(b) Ifeveryregion of a simple planar graph on v vertices and e edges embeded
L]

in a plane is bounded by k-edges, then show that e= k&n —-22) 4,5
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A tree T has n, vertices of degree 1. n, vertices of degree 2. n, vertices of degree
3 s \cmccsol degree k. Prove that n,=2+n+2n +3n+.... Hk-2)n,.
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n=2+n+2n +3n+..... +(k -2)n,.
(b) Let G be a graph with k components, where each component is a tree.
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I{ there are n vertices and e edges in G then prove that n = ¢ + k. 4,5
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Define out-degree and in-degree of a vertex in a digraph, Prove that in
a digraph G, the sum of all in-degrees is*equal to the sum of all out-
degrees. 4.5
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Define incidence matrix of a digraph. Draw the digraph. whose
incidence matrix is shown below: ' 4.5

e, e, e; e e ¢
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wli-1 -1 0 1t 1 0 0 0 0O
10 1 0 0 0 -1 0 0
)0 1 -1 0 0 -1 0 0 1
|0 0 0 -1 0 1 1 1 0
usJ] 00 0 0 -1 0 0 -1 -1
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