A-0006
Total Pages : 5 | 200) | I\ T

MT (N)-220

Discrete Mathematics

Examination February, 2026

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

(& 3T uve) (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.

e wue'w H Ui (05) < g uE e T E, uoe
9T & fere S+ (19) @i fuifa €1 frenfeat =
T G Had & (02) I & W A T

1. Prove that a field is non-zero finite integral domain.

g wifvT fF T wice T& = Hifd a9 &4
B B |

2. Prove that a graph G is disconnected if and only if its
vertex set V is partitioned into two non—empty, disjoint
subsets V, and V, such that there exists no edge in G

whose one end vertex is in A\ and the other is in V,.
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3. Let £ = {a, b}. Design a DFA that accepts all the
strings containing exactly one a.

HH WIS = = {a, b} T% TH DFA fese shifST s
Had a Tk a9t g &1 WieR sifu

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

TuTiEY T quiehi o1 SH== Z qUiiehl & AFT & A9 Th
TeIfera T oA S

5. Write about pigeon hole principle.
s g fagr= & =R ¥ foe |
Section-B
(Tvs-—w)
Short Answer Type Questions
(T I T9) (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 on ly.
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1. Find whether the following functions are surjective or

not :
f: R — R given that f(x) =2x> -1 ¥V x € R

g: I > Igiventhat g(X)=3x+2Vxel
T Shitee for Freafaied wom smeses € o1 &l .

f:RoRfTmmefmix)=2x)-1VxeR
g: I IfmmmeEfmgx)=3x+2Vxel

2. Show that the sum of two odd integers is an even

number.
Turtzn for <1 fasm quifel 1 2 T |9 HEA B

3.  Solve the recurrence relation :

a =285 =584 T 63, _g

n+3 n
TGN We¥ a, , 5 — 28, ., — 58, , | T 68, P &
I |

4. Prove that a non—empty subset H of a group G is a

subgroup of G if :

a,beH=ab!leH
fag wifsT fe w98 G &1 @& R-Red 398 g=a9 H, G
1 T STEHE Bl § A< G ¢

a,beH=ableH
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5. Prove that the multiplicative group {1, w, W2} is a cyclic
group.
g HITST 61 oA T8 {1, w, w2} T =i 98
gl

6. Prove that there is one and only one path between every
pair of vertiees in a tree T.
fag wifve f& 391 T & s i g9 & o9 & iR
hael Th & 99 B T

7. Prove that ifa graph G (connected or disconnected) has

exactly two vertices of odd degree, there must be path

joining the two vertices.

fag wifve fe afs w% G (51 gem = fafwsa) # faum
feit & dir 1 e ¥ S S wiel @ Sied aren U™
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8.  Find the number of diagonals of polygon having n sides.
T gy | fowul 1 gen freen & fau 9 9@
HITSTC |
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