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B. Sc. (Part 111) EXAMINATION, 2021
MATHEMATICS
(Optional)
Paper Third (B)

(Discrete Mathematics)

Time : Three Hours ] [ Maximum Marks : 50
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Attempt any two parts of each question. All questions
carry equal marks.

THE—1

(UNIT—1)

X| + Xo + X3 + X4 =13
0<% <5,i=0 ¥ 53T%, & G [Nd gl B I
BIfT |

P.T.O.
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Find the integer solutions of equation :
X +Xo + X3+ X4 =13

0<x<5,i=0tob5.
Rrg @IfTg -

M2C 1 ="Cp+27"C +2"Cry
Prove that :

20 1 ="Ch+29"C+2"Cry
UIRIGAT &7 o 1 foflRed v Rig #iforg |
State and prove multiplicative law of probability.

TPE—2
(UNIT—2)

Rrg #IfvTT f& 1,00,000 Afdal # &0 F 7 a1 Afdd
W € e &6 e ana (ger, fe, Jave) § o
forar 2|

Prove that among 1,00,000 people, there are at least
two who were born at exactly the same time (hour,

minute and second).
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Prove that if R is an equivalence relation on a set A,

then prove that R is also an equivalence relation on A.
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(@) b I G=(V, E) fear g &, for -

V={M,V,,V3,V,,Vs}
E={(M,V,),(M,V5),(V2,V3),(V2,Vs)
(V3,V4),(V3,V5), (V4 V5)}

SWJE WG B AT 9 UG AGE S DI |

The following graph G = (V, E), where :
V={M,V,,V3,V,,Vs}
E={(M,V;).(M,V5).(V2,V3),(V2,V,)
(V3,V4),(V3,V5), (V4 Vs )}

is given. Find the adjacency and incidence matrix of

the above graph.
g §—3

(UNIT—3)

P.T.O.



[4]

Determine a * b, where :

1, 0sr<2
=10, r>3

, _[L 0s<r<2
710, r>3
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Using generating functions, evaluate the sum of the

following series :

L={a“p" :k>1}
T GRMT afaver 9T =8 B
Show that the language :

L={a"b":k>1}

is not a finite state language.
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IPIE—4
(UNIT—4)
4, (@) FreforRad SR THERT @ gt BN -
4a, —20a, 5 +17a,_, —4a, 3 =0
Solve the following difference equation :
4a, —20a,_y +17a,_, —4a,_ 3 =0
@ <We e fafr gRT fHfoRed iR IiaRT @1 'a
a'ﬂ'i\llfq .
a, —5a,_,+6a,_,=2"+r, r>2
3 =1
=1

Solve the following difference equation by method of

generating function :
a, —5a,_,+6a,_,=2"+r, r>2
with the boundary condition :
ag =1

P.T.O.
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@) frg BT G @ 98 G & o IRMT Iueg=d H

& U% IUGE B @ foly 3MMaead 9 yaiq yfae I8 2
f H, I7 G 91 fgwr Wk & sria dga 8T =IfRv |

Prove that the necessary and sufficient condition for a
finite subset H of a group G to be a subgroup that is H

must be closed under the binary operation of group G.
3PIE—5
(UNIT—5)
o Ao &1 R ax frfiR Sl Rig
Eﬁf\lrfq .
abc + abc' + ab'c +a'bc = ab + bc + ca

By using Boolean Algebra, prove the the following

statement
abc + abc' + ab'c +a'bc = ab + bc + ca
el ISR (B, v, A, 7) ¥ &2l 1 ofqwal a @1 b &
fory Rrg #Ifer b -
() (avb)=a Ab

(i) (anb)y=a'vh
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For any two elements a and b in a Boolean algebra

(B,Vv, A, ), prove that :
(i) (avb)y=a' Ab’

(i) (anb)y=avh

(R Tl -
F(X,y,2)=xyz+xyz'+ xX'yz' + X'y'2' + X'y'z
BT el Raad gRUY H yRReniid $ifor |

Find the simpler switching circuit for the following

switching function :

F (XY, 2) =xyz + xyz' + X'yz' + Xy'z' + Xy’



