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All questions are compulsory. Attempt any fwo parts
of each Unit. All questions carry equal marks.
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Define language. Construct a grammar for the

language L = {a'b* |i >1}.
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Four squares are chosen at random from a
chessboard. Find the probability that these squares

lie in a diagonal.
Rrg @I -

nC, +1C, =",
Prove that :

nC, +1C,  ="C,
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Show that if five points are selected in a square of
unit sides then there are two points whose distance is

at most ﬁ

Tl b Ao & gy Qfoie | afe R-1 den
S~ HHY: WEET R @1 S @ ufodd &, @ RNig
BIfoT &

(SoR)!' =R 1os™!

Define composition of relations. If R~! and S7! be
the inverse of the relation R and S respectively, then
prove that :

(SoR)' =R 1oS™!
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110
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(i1) 1 1 0 1
01 10

Draw the graphs represented by the following
adjacency matrices :

0 1 1
G |1 01
110
01 1 0
. 1 01 1
(ir) 1 101
0110
TPE—3
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State and prove Pumping Lemma.
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Let a and b be two numeric functions. The quotient

a . . .
of a and b denoted by 5 is a numeric function

whose value at 7 is equal to Z—r. Let d 2%. Show
.
that :
_b.Aa, —a, AD,
" b,, br+1
frefaled oMe wem & |a fafded s
Herd B R B

Ad

1
A(z)=———
@ 5—6z+z%

Determine  the  discrete  numeric  function
corresponding the generating function :

1
5-6z+2z2
SHR—4
(UNIT—4)
TRIGIT o
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Solve the recurrence relation :

A(z) =

9a, —6a,_;+a._, =0
given that :
ao = 0

and a =1.
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1
a.—2a,._1+a,._, = Z2r, r=2
g afte @
ao = 2
al = 1
Solve by the method of generating function the
recurrence relation :

a.—2a,._y+a,._, = %2”, r>2

with the boundary conditions :

ag =2

a =1.
feargd 1 Ay <wfhan 4 3 afed w1 F9-qoriael
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Show that the set of all even integers with zero is an

abelian group in additive operation.
THIE—5
(UNIT—S5)

A ST

L={1,2,3,4,5,6,809,12}
= ¢ R BT €, TRl x|y @I 3 § “x, y B
forfoTa axar 27| sy f5 L & qorie 12 & 9
faurstel @1 Ww™ Dy, ofed (L, 1) B B
Iafed 2
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Let :
L={1,2,3,4,56,8,9,12}

be ordered by the relation ‘|” where x | y means ‘x
divides y’. Show that D,, the set of all divisors of

the integer 12 of L is a sublattice of the lattice (L, 1).
@) Raed wad -
Fx,y,2)=xyz+xy'z+x'y'z
BT ARelipd Raas gRuy | ferenfig #Ifv |
Replace the switching function :
FG,y,z)=xyz+xy'z+x'y'z
by a simpler switching circuit.

@) woar wreft @ dGEma 9@ g oIl &
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[p= (qg= 1)
CIN [(p A gq) = r]

Establish equivalence of the following statements
with the help of truth table :

[p = (¢ =r1)]

and [(prgq)=r]
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