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NJ-1357 T
B.Sc. (Part-III) Examination,

Mar.-Apr., 2023
MATHEMATICS

Paper - lll (B)
(Discrete Mathematics)
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 1 7
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Note : Answer any two parts from eacﬁ question. All
questions carry equal marks.
UNIT-I/ o13-1
Q. 1. (a) 4Find the integer solutions of the equation :

X+ Xy + X3 +%,=13,0<x<51i=0t05
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(2)

“o @~
Hﬁmmx1+x2+x3+x4=13,ogxii5v Lo}

i=0to 5 &1 gfs & sTa Sy

(b) Construct a grammer for the language :
L={@™"b" :m=n m>n> Q)

= uw & foe aexur @ 9 S
L={@"b" :m=nm>n>0)

(c) A has 3 sharés in a lottery containing 3
prizes and 6 blanks, B has one share in a
lottery containing one prize and 2 blanks.
Compare their chances of success.

AS U U5 @ 4§ 3 3R # Bt 3 ReoR

IR 6 Rp & B # ot 1 ve fewar & ot

Q.
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UNIT-II/ goprf-11

(a) Show that dual of 3 iattice is 2 lattle

(b) Let G be a simple graph with n vertices. If G

has k componsnts, then the maximum

number of edges that G can nhave are

(n-k)(n-k=+1)
—

09 G U8 oRa 75 2 =4 n o6 2 TR

¥k we & a1 G B g B Fusad T

A T 2
(n-k)(n-k+1)
2

(c) Find the shortest path between Aand Z in the

following weighted graph using Dijkstra's
Algorithm
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UNIT-III / so18-111

Q3. (a Using generating functions, evaluate the
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sum

321+432+543 4 .o....... +(r+1).r1.

(r—1)

(b)

(c)
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(5)
BikG)
Wmmmmmm:

32144324545,

r-1)

Construct a finite state machine M that
recognizes the set of strings of Os and 1s
each of which starts with a 1 and ends with
010.

% URMT 31 7f9 M &1 BT & 3 Os
AR 1s & T & ¢ o EIEd & o A
ye 1 I g & & 3R 010 W A g
d

State and prove pumping lemma.
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UNIT-IV / So78-1IV

(a) Find the particular solution of the following

(b)

difference equation :

a-5a,+6a ,=2+r

frfefad 3R wiiexur & fadw g s
P

a-5a_+6a,=2"+r

Show that the set of cube roots of unity is an
abelian group with respect to multiplication.
e T 3oR & T @ 9gEd PH &
T TS el TE &

Solve by the method of generating function
the recurrence relation :

a -5 ,+6a_,=2r>2

with the b.c. ay = 1 and a, = 2

S

Q.5 (a)
(b)
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(7)

a —%a_q+ ear_z =2 1322
b.c. a0=1ama1=2

UNITV/ s3-v
Prove that a lattice (L, <) is distributive iff :
(avb)a(bve)a(cva) = (anb)v(bac)v
(cra) ¥abcel
fig DT 5 w0 510w (L, <) fRaxones &
# oft 3k Faw ok
(avb)a(bve)a(cva) = (anb)v(bac)v
(cra) M-a,b,cel
Design a 4-terminal circuit which gives feal
form to the following three’functions :
fzab+cd) (x+y).9= a(bc + cd),
h = a(bc' + b'cd)
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(- al+cd (XY G a(bc + cd),

h = a(bC' + b'Cd)

(c) Replacé the boolean function :

r-t+[s—(s’+t)-{r’+(s-t)}]

by simple one by

creating switching circuit.

Raf afbe @ HET &=J g g W
r-t+[s-(s’+t)-{r'+(s't)}] P welpd A

gect |
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