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Grading System (GS)

Introduction to Discrete Structure and Linear
Algebra

Time : Three Hours
Maximum Marks : 70

Note: 1) Answer any five questions.
foeal dra Ueit & g Bl
i1)  All questions carry equal marks.
ot udl & 9 3% B
i11) In case of any doubt or dispute the English version question should

be treated as final.

fpdt +ff ypR @ Tdg 3uar faare &) Ry & et Uy & Uy
PI 3ifaH AFT S|

1. a) Let A be the set of even numbers between 10 and 20, and B be the set
of multiples of 5 between 15 and 35. If a is an even number from set A,
and b is a multiple of 5 from set B, find the set of ordered pairs such
that 'a' is a factor of 'b' and a is less than b.

A TRTE A, 10 3R 20 & & 99 T&msfi &1 9= 8, AR B, 15 3R 35 7
® S 5 @ U & 9= gl A o, TY=d A ¥ T 9 §=1 6 3R b,
T B I 5 HIIUN, af Hidd IO T T T F1d B o o,
b PI1UH UGS &l 3R a, b T BT g
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b) Consider the relation R on the set of integers Z defined by aRb if and

only if a*> — b? is divisible by 4. Determine the common relations on Z

that are the transitive closures of R.

quifs 7 & TH=d W aRb gRT GRUING Iey R W faaR &% afg sk 7
HId TG a% - b% 4 ¥ AU 31 z R IWAMY Fefy FeiRa # & R
b shHUl §¢ B

2. a) Suppose that the relation R is irreflexive. Is R2 necessarily irreflexive?

Give a reason for your answer.

AH «ifole f gdy R 3ufdade g1 o1 R2 o ®u ¥ sufdades 7
g2 A IR P oIt HRUT Fa5U|

b) Solve the recurrence relation a, = a1 + 6a,2 given the initial

conditions ao = 3 and a1 = 6.

TRIGRT T&Y a, = ap1 + 62, DI A B, URMID AT a0=3 R ai=6 7
RIS

3. a) Prove that a subgroup H of a group G is normal if and only if xHx ! =
H, Vx € GlI
g PINT f& g G &1 SUTHg H IH § Ife 3R Paa afe /

xHx'=H, Vx € GiI

b) Let G= {0, 1, 2, 3, 4, 5} with addition modulo 6. Is G a group? Justify
your answer.
A & G=1{01,2 3,4 5 SIS Alegdl 6 & WY g1 T G TH I8 87 7
3T IR B! Sl Rig Siferg

4. a) Construct a niche overlap graph for six species of birds, where the

hermit thrush competes with the robin and with the blue jay, the robin
also competes with the mockingbird, the mockingbird also competes 7
with the blue jay, and the nuthatch competes with the hairy wood-

pecker.
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ufert @ B8 Ueiadl @ folu U offal Sflavald W% &1 i &,
et gftfe U= A 3R T (ay) & Gy gfereaef d=ar g, oA
Aifbae @ Ty ot ufawaef o g, Afbes & o (Gay) ® Ty ot
gfaeef @R €, 3R -ced 3ad) g8-UaR & U1y ufawusf Hedr 5l

b) Let p and q be the propositions
p : It is below freezing.
q : It is snowing.
Write these propositions using p and q and logical connectives
(including negations).
1) It is below freezing and snowing.
i1) It is below freezing but not snowing.
i11) It is not below freezing and it is not snowing.
1v) It is either snowing or below freezing (or both).
v) If it 1s below freezing, it is also snowing.
vi) Either it is below freezing or it is snowing, but it is not snowing if
it is below freezing. 7
vii) That it is below freezing is necessary and sufficient for it to be
snowing.

AH WY p 3R q UE &
p: duaA feHie ¥ R gl
q: 9% US @ &

2 TRAIAl ®l p 3R g IUT dlfbd o] (BRIAD Hled) Bl
ITINT IR ford|

i) IOHH I ¥ A @ 3R TmeaR! 8 W@ gl

i) AOHE Y A 8, dfed shart T8l | W@l Bl

iii) AU Y A 8 8 3R dwert ot 781 |1 W@ g

iv) T1  THERT B W AT
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4. a) Find a route with the least total airfare that visits each of the cities in
this graph, where the weight on an edge is the least price available for
a flight between the two cities.

U U ¥ TS AR P AU I HH Hd gdlg (bRl el Jnf
G, 9igt R IR YR @ AR ® §ig 38F & [T Iuasy 9ed 4
$H BT B

$329 Detroit

San
Francisco

Los Angeles

Denver

b) Given a matrix F with SVD F = UXVT, where:

- [0 I])z_ [0 3];[\_ [0 I]
I 0 S O I 0
Find the original matrix F. 7

e Afcaw F faar mr g fS9H SVD F = UzvT 8§, SEl

o=t o =<5 o =17
0d Ace F 91 &1

6. a) Find the Determinant and trace of the matrix:

A &1 FuRe iR ¢ 1 H .

-1

0
4 2
0

—_— W N

=3
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b) Using Cholesky decomposition, Verify that whether the following
matrix is positive definite or not.

DICRP! 3T HT IYAN FPb, JAMUd B [ HFfarad Afcad
JeRIAS ¥ g a1 78

7. a) Write a detail note on Analysis of Variance.

TR0 & fa=awo R e fawqd fewoft ferfau|

b) A sample of 100 B.Sc. Student is taken from a medical college with
height having standard deviation (S.D.= 10 cm). The mean height of
sample of student is found 168.8 cm. Can we accept that the mean
height of student is 170 cm. Justify your answer.

AfSHd dIas & 100 B.Sc. BT &1 T FHAT ferdn 141 8, St 3HdTs ol
A faaa (S.D. = 10 THY) B 1 BF & T4 P! 39d 3T 168.8 THT.

7% 75 ¢ | 31 §H U8 WIHR IR Iohd & [ B BI 3d SHars 170 I,
g1 30 IR DI i g R

8. Write short note on any two:

a) Type-I and Type-II Errors
b) Eigen decomposition

c) Abelian group and cyclic group

fbgl & W dfera femoh fefaul
3)) TRY-I 3R TRU-Il Fea

§) 3T 3UcH

) usfea g 3R =hia 9ig

Arkkkk*k
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