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[ore : Flease fill subject code and paper 13 an (IME]

Time : 13 Hours : Maximmm Marks : 60
Instruction to Candidates:

B Auempl any Ome guestion from each Sections A, B, C & D.

2} Secction - [ 15 Compulsory.

3y Use of Non-programmable Scientific Calealator iz allowed.

Section - A
= 10=1I
1) {a) LetAand B be sets, then (AmB) L {ANDTAL
: (k) A town has population of 60,000, Out it 32,000 read “The Hindustan
Tivnes' paper and 35,000 read *Times of [ndia® paper, while 7,501 both
the newspapers. Indicate how many read neither The Hindustan Times
not Times of India.

2] Prove thar eveiy equivalence relation on g sel generates a unique partition of
the set. The blocks of this partition correspond to the R-equivalence classes,

Section - B
fl =t =14
(34 (2} Prove by using induction that il nz=1, then L.l + 2.2 +... —nnl =
(m-1)-L.
(hy Prove {pag)— pvg is atautology bul (pv gl —={p A g) 1snot

() ) Lot M) bex iz amanmmal™, Let Afx) be ®x s an animal” and let W{x)
be “x is warm blooded”.
(1)  Translate into formula : Every mammal is warm blooded.

(i} Tramslateinto English ; {3 JA(x) A ~ M (2],
(b} Prove by construction of truth tables that
~(p=g)l=~(-pvgl=pr~q.
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Section - €
(1 = 13 = [}

Salve the following system of cquations by Guuss elimination method .
% -'-_1};1—3:{ +4x,=10

Ty = L0x, + 5x, +2:«: = 40

133-: +ﬁ:'L —?x —3': =34

llx + ]41»:_+E:-L -x, = 64

(a}

(b)

(a)
(b}
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(b}

a)
b)
c}
d)
g}
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Find the inverse ol the matrix A= Alszo determine 1ts ranl.

L N
LN
F= . k2 L

Prove thal inverse of non-singular symmelric matrix is symmetric.

Section - I
f1.x 10 = 1)
Deline Euler graph. F'mw thata c:nnnected graph (G is an Tulm wraph if
and only ifall the vertices of G are of'even degree.,
Dicline a bipartite graph. Prove that a graph is bipartite if and only i£it
containg no circuit of odd lengths.

Detine planar graph. Prove that the graph k. is not planar.,
Deseribe an algorithm for Anding shortest path,

Section - E
(i = 2= 24)

What do you mean by equivalent scts?

State De-Morgan's law.

Define complement of a set,

What is meant hj, domain and range of a relation? _

Let X={1,2}, R={(1,1), (2,1}, {2,2)}, § = {(1.2), (2,1}, (2,2)}. Verify
that (SoR)!' = RS !,

Construet a truth table for pa~ p.

Use universal quantifers to state that the swm ol two rational numbers
1s rational.

What do you understand by the rerm rank of a matrix?

Does the inverse of a square matrix always exist? Tf ves, prove the
statement and if not state the condition underwhich the inverse of square

. Mmarrx exists.

What is a simple graph? Give an example.
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