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B.-A. / B. Sc. (Part-1II)
Term End Examination, 2020-21

MATHEMATICS
Paper : Third (Optional)
(Discrete Mathematics)
Time Allowed : Thf'ee hours

Maximum Marks : 50
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Note : Answer any two parts from each
question. All questions carry equal
marks.
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Show that 27" »p* for p210 by

mathematical induction.
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Construct .a grammar for the language:
L={a'bli,j21;i#j}.
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- In-four squares are ‘chosen at random on a

2. {(a)

chess board, find the chance that they should
be in a diagonal line.

gets-11

Unit-11
LI ! ;;{%y;' 52,3, e} TR
R={(a, b)la—b=3k} k o ¥ sefa

| aquﬁ_aﬁ'{Wﬁ a 3R b & W



3]

(b)

(c)

3 faenfia &) oo 2 A1, fag wifd fe
R qedal €8y )

Let A= {0, 1,2, 3, e } and

R={(a, b)la—b=3k}, ‘where k is an

integer, that is aRb iff difference of @ and b
is divisible by 3, prove that R is an
equivalence relation.
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lcm{a,_ gcd(a,-b)} =qa

LRl g_cd{a; lem(a, b)} =a

" For any positive integer @ and b, show that

lem {a, gcd(.a, b)} =a
and géd {a, lem(a, b)} =a
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Find the shortest path between ¢ and 7 in the
following weighted graph :
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Design a finite state machine M which can

add two binary numbers.
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4. (a)
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Design a finite state machine having an output
of 1 exactly when the input sequence ends
with digits 101.
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Find the generating function for the
Fibonacci sequence {a,} defined by

a =a_ +a,, r=2with a,=0, a =1.
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a —da_ +da_, =(r+1)2"
Solve the difference equation

a,~4a,+4a,_,=(r+1)7
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a —-4a,_,+3a, _,=0,r22
el a,=2,a =4I

Solve by the method of generating functions
the recurrence relation

a,-4a_ +3a_,=0,r>2
with the boundary condition g, =2, ¢, =4.
fag =ifsd fs d6R n, nd 7@ & OIS
sTaeht wg, uRifgg B 4 g7

Show that the set of ™" roots of unity form

a finite abelian multiplicative group of order
n.
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5. (a) uﬁﬁa,g;,cﬁﬁqﬁaﬁhwa%aﬁ a<h

ﬁrﬁ:l:; Hifsd fF av(bac)<balave)l
Let a, b, ¢ be elements in a lattice (L, <).
Show that if a < b, then

aV(};AC)SbA(aVC)
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The order relation < is partial order relation

in a boolean algebra.
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Replaé’e the following switching circuit by a
simpler one :
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