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AI/AL/CD-401 (GS)
B.Tech./B.Tech.(Working Professional) IV Semester
Examination, June 2024
Grading System (GS)

Introduction to Discrete Structure and Linear
Algebra

Time : Three Hours
Maximum Marks : 70

Note: 1) Answer any five questions.

=gl Ut st & g B

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 T be the set of positive integers less than 10 and let “R be the
relation on T defined by aRb if and only if [a? — b?| is a multiple of 5.
Prove that R 1s reflexive, symmetric, but not transitive.
AH AR T, 10 ¥ &9 4-TdAS Qulip] &1 I=d § 3R HF wifoe "R,
T W &Y aRb GRT IRYIT 8 afe 3R dad g a2 - b2, 5 & O 7
g’ Rig = & R Roxifdva, gafta g, dfes I%as 41 8

b) Consider a set C = {1, 2, 3, 4, 5, 6, 8, 10, 12, 15} ordered by

divisibility. Draw its Hasse diagram. 7
fauTsTar gRT SMERIT T I C = (1, 2,3, 4,5,6,8, 10, 12, 15} W =R
| DT 5 3RY IR

AI/AL/CD-401 (GS) P.T.O.



[2]
2. a) Consider two sets A and B. Let A= {2, 3,4, 5} and B = {4, 5, 6, 7}.
Using Venn diagrams, prove the following statements:
Prove that (A U B)'=A'N B 7
Prove that (AN B)'=A' U B".
AT AR BR AR BRI AMIA = {2, 3,4, 5 R B = {4,5,6,7} 81 a4
3Rl BT IYART Hrep, FAAfeRIT Hot Bl R B
g difse o (A 0B)' = A' OB
R pifsre fos (A OBy = A' OB,

b) Given the recurrence relation a, = a,-1 + 4a,2 with initial conditions ao

=2 and a1 = 5, determine the closed-form expression for the sequence.

RIS U a0 = 2 3R a1 = 5 ® T TRIGRT GIY 2, = ap1 + dag2 B 7
39 gU, 3 & oy dg-%0 sifiaafaa FRuffa w1

3. a) Show that the set H = {e, a, a?, a*} is a subgroup of a group G where G
= {e, a, a>, a%, b, ab, a’b, a’b}.
fammey f =T H = {e, a a% a°} JHE G Pl T IUTHE & &gl G = 7
{e, a, a% a3 b, ab, a?b, a*b} T

b) Let (A, *) be a semigroup, Show that, fora, b, cin A,ifa*c=c * a
andb*c=c*b,then(a*b)*c=c*(a*Db).
AH T (A, %) T JHRU 8, SXfgu ff A H ab,c ® R afd a*c 7
=c*addl b*c=c*b, ar @*b)*c=c*(@*b) %I
4. a) Let G be a simple graph. Show that the relation R on the set of vertices
of G such that uRv if and only if there is an edge associated to {u, v} is

a symmetric, irreflexive relation on G. 7

A @l G T W I% gl RERt & ¢ © vl © 9= W
€Y R, 39 UPHR g f& uRv afe 3R @ad afe (u, v & Tefd &I
fPTRT 8, f 98 G W U JHNG, uRad-1g Jay gl
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b) 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 7
a flight between the two cities.
S UM% H U@ R B [O¢ TaY HH K gals [l arem A/
TS, Sgf fb R W YR 3 TRt & o9 I5H & foru Iuas gad
HH B B

Jammu $409

Chandigarh

5. The weighted graphs in the figures here show some major roads in New
Jersey.

Part (A) shows the distances between cities on these roads;

Part (B) shows the tolls.

Newark

35 = o7\ 5075
Asbury Park 50-7 Asbury Park
75 $1.25

Atlantic City
$0.75

a) Find a shortest route in distance between Newark and Camden, and 7
between Newark and Cape May, using these roads.

b) Find a least expensive route in terms of total tolls using the roads in 7
the graph between the pairs of cities in part (A).

Iel fou 7T w1 ¥ g o @Bt dw uHE vee fowk 7 2
YT (A) B 37 TSHhf R TERT & a9 B gl G@s TR g
YN (B) # <Id fo@mr a1 gl
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Newark

20

W;SOdbrfdge Trenton

Newark

$0.60
Woodbridge

Trenton

30 4 $0.75
Asbury Park $0.7 Asbury Park
Camden 75 . . Camden $1.25
Atlantic City Atlantic City
85 45 $0.75
Cape May Cape May

3) T GSHI T IUTNT TP 3P 3R DHSH & §d 3R 3P 3R
CapeMay@@ﬁﬁ@ﬁW@ﬂW’f@@fl

§) HET (A) H R S Ol @ §d TH A TSdh] & IUANT IRd @i

ad ® ded O qe9 $H Tdian 9nf gal

6. a) Calculate the gradient of the function f(X) = Tr(X"X), where X is a
matrix. 7
BERM f(X) = TrXTX) & AfSTe &I TUAT R, S|l X TH Al 3l

b) Write a short note on Cholesky Decomposition. 7

PIcih! 3UTcT W Higd fewult feRau|

7. a) Define Hypothesis. Write a short note on Null Hypothesis and
Alternative Hypothesis. 7
UReGeTT &1 IRYIT ST YT IRGeTT qUT dhfedd IREHe
R ¥fged fewuft fefau)

b) Suppose the average salary of a principal in a college in the private
sector is Rs. 45,000 per month, and a sample of 50 principals has a
mean of Rs. 48,326 with a significance level of a = 0.05. Can we
claim that principals earn Rs. 45,000 per month, given that the
standard deviation of the population is Rs. 1,523? 7

TH wifore & ot &7 & fadt siaw A Ufua &1 3igd da=
45,000 ¥UT Ufd A€ §, MR 50 TiRmUal & T &1 A1 48,326 I
g, fo9®T e TR a =005 81 &1 g4 I8 g6 &R I&hd o b
fifRga 45,000 ¥UT U4 A8 FHHG &, I8 aW@d gU fob SHIEAT PI
A% fagdT 1,523 U8 g
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8. Write short note on any two:

a) Recurrence Relation
b) Tautologies and Contradiction

c) Time Series Analysis

fpgl & R dfara feogoht fafaul

3) GRIGRT Hey
§) cleraret 3R faRierym
) U9 Y@a fazaw
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