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DISCRETE MATHEMATICS

Examination, June 2025

Time : 2:00 Hrs. Max. Marks : 70

Note :— This paper is of Seventy (70) marks divided into
two (02) Sections ‘A’ and ‘B’. Attempt the questions
contained in these sections according to the detailed
instructions given therein. Candidates should limit
their answers to the questions on the given answer
sheet. No additional (B) answer sheet will be

issued.
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Section—A
(@us-=h)
Long Answer Type Questions

(@ I 99) 2x19=38

Note :— Section ‘A’ contains Five (05) Long-answer
type questions of Nineteen (19) marks each.
Learners are required to answer any two (02)

questions only.
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1. Prove the following proposition
frefafer geme =1 fag w0
P(n) 1 1 1 1 n

— + +ot =
13)  3(5) 5(7) Qn-DQ2n+1) 2n+1

2. Show that the set of integers Z forms an abelian group
with respect to the addition of integers.

g HIa & quiieni Z 1 9= AN & 99 § Th
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3. Prove that the order of each subgroup of a finite group
is a divisor of the order of the group.
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4.  Draw a diagram for each of the following graphs
G = G(V, E)
fretfafed g o G = G(V, E) % fau % sm@
T |
(i) V={A B,C,D},
E =[{A, B}, {D, A}, {C, A}, {C, D}]
(i) V={ab,c,de,f}
E=[{a d}, {a f}, {b, c}, {b, f}, {c, e}]

5. Define the followings with suitable example.
(i) Reflexive relation
(i) Symmetry relation
(iii) Transitive relation
(iv) Equivalence relation
(v) Trees
Freferfien 1 S ST e TR
() T&I =
(i) THfHa Ty
(i) HhMES T
(iv) Joad Fr
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Section-B
(Tvs-@)
Short Answer Type Questions
(T T T99) 4x8=32

Note :— Section ‘B’ contains Eight (08) Short-answer type
questions of Eight (08) marks each. Learners are

required to answer any four (04) questions only.

dE:  wuE ‘"’ # eme (08) @Y Swid wvd T W™ ¥,
% T & AU eme (08) 3wk fawifea €1 forenfem
I TTH G Hhael A/ (04) T & W 3 |
1. IfP={1, 3,5, 7} and the relation R defined by “a
divides b” or “a | b”
Where R = {(1, 1), (1, 3), (1, 5), (1, 7), (3, 3), (3, 5),
3,7, (5,5), (5, 7), (5 8)}. Then draw the directed
graph of R.
A P = {1, 3, 5,7} 3R Gra=y R afinfod &am § “a, b”
=1 faafea ar & a1 “a | b” st&f R = {(1, 1), (1, 3), (1,
5), (1, 7),(3,3),(3,5), (3, 7). (5,5, (5,71, (5,8)} AR
1 Fefea ure Eife |
2. Iffisa function f: R — R such that f (x) =2x +2V X €
R. Prove that f is a one-one and on to both.
Ifg f Tk e g f: R —> Rk f(X) =2x + 2V x € R
g HIA &I e f T Thihl TF ST=a1ed SHl hod
gl
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3. Find the principal conjunctive normal form of
PV (~ pA~gGAT)

PV (~ pA~q A7) TIE TS FHE €9 T4 HIST

4. Prove with the contradiction method, /2 is not a rational

number.
o fafy & fag X 6 o = wRim deen =&
g

5. Find the solution of the recurrence relation a,, = -3a,,_;
—3a,,_, — a,_3 with initial condition a, =1, a; =—2 and
a.z =—1.
a.0=1, a1=—23fﬁTa2=—l SI(QMEF lwi% E%FTQI
TR §99 a, = -3a, | — 38, , — a, 3 hl FHEEN
s |

6. Determine the numeric function corresponding to each

of the following generating functions :

frAfafed ge SR TR @ TIET &S HeRT
fuffa =i
A Gx)=

¥ -2x-3

(i) G=1"3
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7. Prove that a non-empty subset H of a group G is a
subgroup of Gifa,b e H=ab! ¢ H

fag # i 998 G 1 & - ST e H, G &1 t&
SR At a,be H=ab' e H

8. Prove that the total number of vertices n in a full binary

tree is always odd.
fog X 6 wh qof s &t § 3l %1 e Fe n
zhen fawm At B
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