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AI/AL/CD-401
B.Tech./B.Tech.(Working Professional) IV Semester
Examination, June 2025

Grading System (GS) / Working Professional
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) Define Venn diagram. Draw the Venn diagrams for each of these 7

combinations of the sets A, B and C.

I gl Bl uRUINT PR A, B 3R C & 31 ol # 8 UdD & forg o
3RE SIS
)ANB-C)
ii)(ANB) U (ANC)
b) Explain Reflexive, symmetric, Transitive, equivalence relations with 7

example.
yfafds, Tafta, Ipae, Jeaar Jedt o IaTerur afgd Hesu|

2. a) LetA=1{1,2,3,4,6,8,9, 12, 18, 24} be ordered by divisibility. Draw 7

Hasse diagram.
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AT A = (1,2, 3,4,6,8,9, 12, 18, 24} &I faUTTdl & R HiHd
fopaT T B 1 B9 3RW §ARY|

b) Provethat G = {—1, 1,1, —1} is an abelian group under multiplication.

Rrg PN fF G = (-1, 1,1, -i} TOH ® Sfa¥id U TaerH Tg g

3. a) Find all the subgroups
Ut ITTE I B

i) (Z15,+15)
i) (Z),x,)

b) Solve the recurrence relation a, = 2a,-1 + 3a,-2 for n > 2 where ao = 2

and a1 = 2.
n>2 @ﬁ’ﬂ! li"l(l(}l_l?‘l Y a, = 22,1 + 32,2 ﬁﬁaﬁ\ﬁ_{ﬁ’ao=2 GﬁTa1=2
gl

4. a) Define compound proposition. Explain different operations on
propositions with truth tables.

Yo AT ! URHTIRE R qUT I RO & 1 TRaral R i foanat
DI TRHAT B

b) Show that (P V Q) A (=P A (=P A Q)) © (—P A Q).
R HIEIFE PV QA (P A (P A Q)& (—P A Q)

5. a) Whatis a Graph? Write about various ways of representing graphs.

U T 82 ATH &l gUH & e el & IR A faf@ul

b) Using properties of determinants, prove that

a b c
a—b b—c c—al|l=a>+b>+c®— 3abc

b+c e+a a—+b

fafRad & Tl &1 IUTRT B Rieg Pifore fos

a b c
a—b b—c c—al|l=a>+b>+c®— 3abc

b+c c+a a—+b
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6. Find Single Value Decomposition of 14

1 -1
A=|-2 2
_2 2_
S 1 1
A=|-2 2
_2 2_

&1 THd HH fUge JTd B |

7. a) Explain Type-I and Type-II errors. 4
T3U-1 3R e=3U-1I Ffedt & gHIST
b) Three samples, each of size 5, were drawn from three uncorrelated 10

normal populations with equal variances. Test the hypothesis that the
population means are equal at 5% level.

Sample1l| 10 | 12 9 16 13
Sample2| 9 7 12 11 11
Sample3| 14 | 11 15 14 16

dH T, 9 @ Ud® &1 PR 5 8, diF Siag I ek 9
U faeRr & 1Y o U 31 59 URSBeUAT BT TRIe0 & b
WS & HIE 5% ¥R W I B

Il 10 | 12 | 9 | 16 | 13
2| 9 | 7 |12 |11 | 11
T3] 14 | 11 | 15 | 14 | 16

8. Write short note on (any two) 14
a) POSET

b) Normal forms
c) Gradient of a matrix
d) Ring and fields.
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Sferd feuoft o @1 d )
§) IR =Y
) Hice 1 Afgte
) R R wiee
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