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ED-4021

B.Sc. B.Ed. (IVth Year) Examination, 2022
MATHEMATICS
Paper - II (CC-))

(Discrete Mathematics)

Time : 3 Hours | [ Maximum Marks : 60
Section—-A (Marks : 2 x 8 = 16)
Note .—  Answer all eight questions (Answer limit 50 words). Each question carries

e —

Note —

M —

Note —

M -

2 marks.

(|ue-37) (3T® : 2 x 8 = 16)
[l S Y¥HI & SW T (SW-E91 50 I1=5) | TAF YA 2 3 HT ¥
Section-B (Marks : 4 x 5 = 20)

Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 4 marks.

(@ue-—a) 3Tk : 4 x 5 = 20)
T Ofer el % S SISl TS e H foeeq @1 e #ifeg (Sw-dmE
200 I1) | TAF YU 4 3F T

Section—C (Marks : 8 x 3 = 24)
Answer any three questions out of five (Answer limit 500 words). Each
question carries 8 marks.

(Tue-|) (3® : 8 x 3 =24)

o § 9 fe=l @9 9v % SW SIS (SW-E 500 I5) | TAE WY 8 3
Ealkd
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Section—A
(@ues-3)

1. (@ Define equivalence relation with example.

Joaa gy el Hied qRefa wifsw)
(ii))  Define Inverse Image.
gfaam wfafes s aRwfa wifs
(ii1)  State Pumping Lemma.
afeT T w1 e fafe
(iv)  State principle of Inclusion and Exclusion.
affafte-ervasy fagra &1 sad <ifSu |

(v)  Define Walk in Digraph.

fose o H g 1 gRfa wifsa
(vi) Define Binary Tree.

fg=rR g4 =1 aRwiftg =i
(vii) Explain Grammar.

S0 hl FHHATET |
(viii) Define Groupoid.

THRIY oh! qRIfod s |
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Section-B

(TUs-9)
2. Explain Pigeon Hole Principle.
FUIA HIse o 1 qHeET |
Or
(3=

If (L, <) is a lattice with binary operations v and A, then for arbitrary element

a, b, c,deL :

g (L, <) TF o IR fgemadt 9fwand v aean A 99== L R Ry €, a0 @
SFIAl a, b, ¢, d e L & fauw :

(1) a<bdMc<d=>anc<bnd
(i) a<bd@Mc<d=>avcec<bvd

3. Explain types of grammar.

AR & WhRI ol THAET |
Or
(3Teram)
Write a note on finite state autometa.
TRfaa stawen sfiemer W Ak fafew)
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4.  Write a note on traveling salesperson problem.
a1 1gen W fasar gEen ) AR fateaw)
Or

(Irgam)

Explain the following with example :

(1) Weighted graph

(i) Eular graph

(ii1)) Multigraph

Trfatea 1 3eu died T9esy

(i) Rka %

(i) SAFER TH

(iii) WeeT®

5. Define partial order relation with example.

3T A TR I SSELUl Hied gRWIfed wifera |
Or
(3=
In a Boolean algebra <B, +, *, ’> prove that :
frdt gefta sismfoa <B, +, -, > # fag *ifsT fF .
a+b=1<a+b=0,
YV a, beB
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6. Every complemented distributive lattice (L, <) with 0 # 1 determines a Boolean

algebra <L, v, A, *, 0, 1>.

YA eAeHd IRd Sah (L, <) Sl 0 = 1 T gaid ssmo| <L, v, A, 5, 0, 1>

qftefe shear §
Or

(g

Simplify the following Boolean expressions :

freafafea e =S ®1 W SIS
() (ab) + (abo) + (6.0
(i) [@.b) + al.a+ b)Y
Section-C
(@re-w)
7. Define the following with examples :
(i)  Pendunt vertex
(i) Modulus function
(iii) Bounded lattices
(iv) Regular expression
(v)  Chains and antichains
frferfea =1 Seeeor Hfed aRwftE wifsy -
(i) Frem=t wis
(i) T woH
(il) Res SR
(iv) frafa ==
(V) el TE gfiseren
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8. Find the shortest path from A to Z in the weighted graph :

frfafed o § A 9 Z 9% o™ 9nl 9 Fife

9. If X=R-{2}and Y = R - {1}, then show that the function f : X — Y, where

x—1
Ax) = Y V x ¢ X is one-one and onto.

g X =R - {2} M Y = R — {1}, 79 %R Hifww f&F ®e £ X > Y, &
x—1
Ax) = EVxSX@HﬁW%I
10. Solve the following recurrence relations :
frefafed gREfe =l # 8 Fie
(1) a=a_ta, ;rz2a,=0a =1
(i) a=4@a,,-a.,);r=22,a,=1a =1
(i) a =6a,, —1la _, + 6a,5;a,=1,a =2,a,=06

(iv) 4a,—20a,, + 17a,, —4a _,=10
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11. Let R be an equivalence relation on a non-empty set A, then :
() ace[a) for each a e A
(i) [a] =[8]iff (& ) e R
(iii)  Either [a] ~ [6] = ¢ or [a] = [b], @, b e A
A R 1Rk 9o A W HE Joad Ty ¥, a9 ¢
() Yk aeA® T ac[a)
(i) [q] = [b] T IR waw AR (¢, b) € R

(i) =@ [a] A [b] = ¢ 31T [a] = [0], @, b e A
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