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MATHEMATICS
Optional
Paper - III (B)

Discrete Mathematics

Time : Three 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 by Mathematical induction

1 1 1 1 n

—t—t—t..F =—
1.2 23 34 nn+l) n+l

(b) T Vy=1{S, B}, Vr={a, b},
P={S— aBa, B— aBa, B— b} dd L(G)
@ I |
Let Vy=1{S, B}, Vy=1{a, b},
P={S—>aBa, B— aBa, B— b}. Then
find L(G).

(©) A, 75% %9 ¥ TF dcal & 991 B,
80% H¥ W U el §1 a9 Th &
T &l e H fead wfaem ww o
I TH T @ faly s ®2

A speaks the truth in 75% cases and B

speaks the truth in 80% of the cases. In
what percentage of cases are they likely
to contradict each other in stating the
same fact ?

18 / Unit-IT

2. (o) A N &9 YUl ol T=F T qAT NxN
R Uh Ha¥ R 39 YhR qRufua foan
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S € T (4, b)R (c,d) @ a+d=b+c;
a,b,c, deN, dd s Tﬁﬁl@ f& R Tch
qoIdT oY T

If N be the set of positive integers and a
relation R on NxN is defined such that
(a,b)R(c,d) = a+d=b+c; a,b,c,

d €N, then prove that R is an equivalance
relation.

(b) Tag =wifvT fo © arw G | @it i
% W@ H AN G H BRI H A H
T H TR Tl T

Prove that the sum of degrees of all the
vertics in a graph G is equal to twice the
number of edges in G.

(¢c) T=fafEa e & foe =R A= 9@

B hifSIY :
1 C
G 3
2 D
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Solve the travelling salesman problem for
the following graph:

A 2 B 1 C

18 / Unit-111

3. (o) TAfafEg oRfa staeer Wi =1 ST
%L 101110 TAT 010011 & JWT bl TTUMAT

Rk C
00 [ O1 |10 | 11

Compute the sum of 101110 and 010011
by wusing the following finite state
machine :
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State Output

SIS | s || 8 1

(b) <M oo a0 L={(dbk|k>1} T
yfifaq srewen o EY ¥

Show that the language L = {akb*|k>1}
is not a finite state language.

(¢) a"=3", r>0 o fau S9& WHed @
IS |

Find the generating function for the
a =3" r>20.

T&1. / Unit-IV
4. (o) TAfafEd =R 9HR &1 T
BIG) hIfSTU :
ar+6ar_1+12ar_2+861r_3=0

Find the homogeneous solution of the
following difference equation :

a,+6a,_ +12a, ,+8a, ;=0
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(b) TfafEad =X gt &1 faftre @
M@ HifeT

ar+5ar_1+6ar_2=3r2—2r+1

Find the particular solution of the
following difference equation :

ar+5ar_1+6ar_2=3r2—2r+1
() Todl w® G & fou fag =T o
(a@Hl=a Yae G
For a group G prove that
(a@Hl=a YVae G
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5. (q) AT (L,<) Uk S &1 YA ae L

& fou fag wifsg

() ava=a dAU1 (ii)) arna=a

Let (L,<) be a lattice. For every ae L
prove that

() ava=a and (Gi) ana=a

(b) M1 (I,<) Tk &g e &1 dd
UGS

(avb)acLavibac)Va, b,celL
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Let (L,<) be a distributive lattice. Then
show that

(avb)acLavibac)Va,b,cel

(c) T=fafEd 9fqy 1 SR HifSIT :
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