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AL/CD-401 (GS)
B.Tech./B.Tech.(Working Professional) IV Semester
Examination, November 2023
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) Prove that:

g Bl
HA-BNC)=(A-B) U (A-C)
ii)Ax (BN C)=(AxB)N (AxC)

b) With the help of Venn-diagram, prove that
(AUB)=A'NB'and (AN B)=A"'U B'
d1-3RW B! Tgal ° g dife fs (A U B = A' N B 3R (AN B) =
A' U B' gl
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2. a) Consider the set Z of integers m > 1. We say that x is congruent to y
modulo m written as x =y (mod m)
if x — y 1s divisible by m. Show that this defines an equivalence relation
on Z.
W m > 1 $WZWW¢§I gd ded %%x,ymodulom &
Faq € 9 x = y (mod m) & ¥4 ¥ forar S gl
gl x -y, m ¥ faursy g1 fCERt fo 98 z W U Joadl ddy &l
aRuIfa &= g

b) Let Dy denotes the positive divisors of m ordered by divisibility. Draw the

Hasse diagrams of the following:

i) Dis

i1) D24

A difT D, f[AUTd @ YR IR m P YAIHAD HSdh bl =il B
Fafifed @ s SiRE §13U|

i) Dis

i) Das

3. a) Consider the set Q of rational numbers and let * be the operation on Q
defined by:
a*b=a+b—ab
1) Is (Q, *) a semi-group. Is it commutative.
i1) Find the 1dentity element for *.
i11) Do any elements in Q have inverse? What is it?
oRag gE&meff ® 9= Q W fdaR &R R * & Q W dfhar gN
EIREINCIGE R
a*b=a+b-ab
) T (Q *) TH 3e-Tg g7 1 I8 HHAMIT 82
i) * @ ¢ Uga dd @l |
i) T Q ¥ fhdl d@ &1 HopH g2 I8 T &7
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b) Define Ring with example. Also explain Commutative ring and Ring
homomorphism.
ReT @1 Iarerur Aiga uRHiitg w31 swafdFEY K1 iR 9oy euar &
SIRSEEIRY

4. a) Solve the following recurrence relations
an=3ap-1—3ap2t+ a3, a0=0,a3=3,as=10

faferiRad gRigh Sl ! g @11

an=3a-1—3ap2+ a3, a0=0,a3=3,as=10
b) Show that

(v A= (=pA(=gV "))V (PA-g)V(pA-T)=T
is a tautology by laws of algebra of propositions.
feams fo
(v A= (=pA(=gV-r))V(pA—=g)V(~pA—-r) =T
Jal & oI ® fgHl @ AR U cledr gl

5. a) Obtain the conjunctive normal form of
TS R T U B
DpA(P=9q
i)~p=[rA(p=q]

b) Check for Euler and Hamiltonian graphs:

IR 3R T 7% B} Sig B
Vv, Vo
AV Vs
2
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6. a) What is coloring problem? Hence define coloring of graph.

AT WRA B AT AT 87 AT I% P I B GRHINT B3|

b) Solve the simultaneous equations:
25x+ 15y —52=35,15x+ 18y + 0.z=33, -5x +0.y=11z=6
Using Cholesky Decomposition.
THAHS FHIBIUT DT A DR
25x + 15y —52=35,15x+ 18y + 0.z=33, -5x + 0.y =11z=6
AIACD] U BT IGART B
7. a) What is null hypothesis? What is its significance in statistical variance?

I UR&EHT 1 87 WiRAdg fiaar § 9% o1 Agd 7

b) An agricultural research organization wants to study the effect of four
types of fertilizers on the yield of crop. It divided the entire field into 24
plots of land and used fertilizer at random in 6 plots of land. Part of

calculations are given below:

Source of Sum of | Degree of | Mean Test
Variation Squares | freedom | Squares | Statistic
fertilizers 2940 3 -

Within . - ] 5.99
groups

Total 6212

1) Fill in the blanks in the ANOVA table.

i1) Test at a = 0.5, whether the fertilizers differ.

TH HY Y W67 Hod &1 3UsT IR IR YHR @ Iad! & THE
H T AT I8l g1 I R WA Bl 24 Y@e!l H fquiiord foar SR
6 YEs! ¥ TRfwd U A Iaxd &I IUINT fbdl| TTUET & YET - e
Tt %:
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fafSuarser | anif o1 | Tad=dr | AT | 9dt&or
ada anr | wrfear | it | Ok 3
3dIB 2940 3 -

5.99
gl b Hlar | - - .
ol 6212
i) ANOVA difeiaT & Rad =M &1 gfid &1

i) o = 0.5 TR T &2, foh 71 IRF Heayol =0 ¥ 7 gl
8. a) A coin was tossed 400 times and the head turned up 216 times. Test the

hypothesis that the coin is unbiased.
TP Rad B 400 IR IS T 3R 1 216 IR MTI T URBU!
BT Te HR T Rigs Fwer gl

b) Find the singular value decomposition of the matrix:

A [_14 _47}

Afee &1 Udhd AF 3Ugc Jid HR|

o [_14 _47}

kkkkk*k
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