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B.A./B.Sc. (Part—III) Term End Examination, 2021-22
MATHEMATICS (Paper-III) Optional
(Discrete Mathematics)

Time : 3 hours] [Maximum Marks : 50

M- §AF 997 @ [l & 9 & 37 dforg | Yt got & o GErT &

Note : Answer any two parts from each question. All questions carry equal marks.
s®13—1/ Unit-I
1. (a) I IR Qo7 F@ATSH T Tg=AT O Y a1 1, af ey i orea | sifaq oie 1,3,7 a1 9
T A i 0 |
625

If four whole numbers taken at random are multiplied together, show that the chance that

the last digit in the productis 1,3, 7 or 9 is %

(b) AT L = {x|x € {a,b}" ,x ¥ a's B F&AT 3 & T § &} & [T ATHT Hl GEAT BT |
Construct a grammar for the language L = {x |x € {a,b}", the number of a's in x is a

multiple of 3}.
(c) T SR & &R g BT o6 n! > 2" a4 n > 4 & T

Prove that n! > 2" for n > 4 by mathematical induction.
s@rg—11/ Unit-11
2. (a) T (L, <) s s & ar Reg #ifoe o srafer
alceosavubne)L(avub)nc
-5 & |
If (L, <) is a lattice, then prove that the inequality
alceosavu(lbne)<(aub)nc
is self dual.
(b) A G T% Tg TG M@ & o v o, e BR T4T 7, G & qHAT feaor § &= &
qen &, a9 g #ig b

v—e+r=2
If G is a connected planar graph with v vertices and e edges and 7 is the number of regions in
the planar representation of G, then prove that

v—e+r=2

[P.T.O.]
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(c) AT [ g T qoTichl T T & TAT R TG 59 YR TR & foh x Ry A x¥ = p* ol
x,y € I T #1 G R Us Joodr qae 87

If 7 is the set of non-zero integers and a relation R is defined by x Ry if x* = y*, whenever

x,y € 1. Istherelation R an equivalence relation ?

ghIs—III / Unit-III

3. (a) URMT €A I M B FAqHIGA BT, et M ifhd stawm arel & far mr g—

JqeqT frraer frta
0 1
= So S5 Sy 1
S Sy S 0
Sy S; So 1
Ss S, S; 0
S4 S So 1
Minimize finite state machine M, where M is given by the following state table :
State Input Output
0 1
= So S; S 1
S Sy Si 0
S, S; So 1
Ss S, S3 0
S4 S So 1

(b) fag #ifsT f5 L = {017 |i > 1} fafaa =8 2

Prove that L = {0'1' |i > 1} is not regular.

arerar / OR

(c) H&ATE®D & a, =3 7 > 0 & T9H BA-T I Hifg |

Obtain the generating function of the numeric function a, =3""*,r > 0.

sPIs—IV / Unit-1V
4. (a) AW FHHT a, —4a, | +4a,_, =2 B &A BT |

Solve the following difference equationa, —4a, |, +4a, , =2".

(b) ST e fafer &1 g e faefafad siaw aeiimr e #ifm—

a —5a, ,+6a ,=2"+r r=2

afdmr gfadg 8— a, =1 q, =1
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Solve by the method of generating functions the recurrence relation

a, —5a, , +6a, , =2" +rr =2 the boundary conditions are a, = land a, =1
(c) fag FIfT &6 G & sifkaa Suaq=ag H & Us SUaqe &M & {0 sasas U6 gare yiade g &
fhaeHbeH= ab' e HWE b',b e H % Ufdai™ 21
Prove that a necessary and sufficient condition for non empty subset H of a group G to be
subgroup is thata € H,b € H = ab™' € H where b is the inverse of b in G
$HIZ—V / Unit-V
5. (a) ¥ T ®ad @1 QAT JHMHRT 9 S0 hio0—
F(x,y,z)=x"-y-z+x-y -2
Find the conjuctive normal form of following Boolean function :
F(x,y,z)=x"-y-z+x-y -2
(b) =t qRTe 1 Gl T S T AR 38 qEAih &9 § Teiiad Hifu—

Find the Boolean function of following circuits and design them in simplified form :

1, 1.

X
|y 7]
(c) e (B,+, -, ’)W@wﬁm%a‘r%@aﬁﬁqﬁwﬁa+x =b+x3Ma+x' =b+x'dl
a=>b
In a Boolean algebra (B,+, -, "), prove that if a + x =b + x and a + x" = b + x/, then

a =b.



