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| PART A
(Answer all questions; each question carries 3 marks) Marks
1 Construct the addition and multiplication tables for the ring < Zg,+, - >and 3

identify the units and zero divisors.
2 What can you say about the characteristics of a field? Which field is contained in 3
any field of characteristic zero?

3 Let F, = {0,1} be the field containing two elements. Check whether the vectors 3

1 0 1
v, = [1],1}2 — [1‘.123 = [0‘ are linearly independent in FF,>.
0 1 1

1Is 3 a primitive element of GF (7).

"kﬁéﬁﬁé'ﬁ'(n), for a positive integer n. Find an approximation of m(100000).

W W W

" Let n be a positive integer. Find the ged(3n + 1,2n + 1).

(F5]

Find the Quadratic residues and the Quadratic non-residues of the set Z;;".

Find the order of all elements in Z;,".
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The mean and variance of a binomial random variable X are 48 and 12
- respectively. Find P(X = 0).
10 Suppose that the number of items produced in a factory during a week is a random

W

~ variable with mean 500. What can be said about the probability that this week’s

production will be at least 1000?

PART B
(Answer one full question from each module, each question carries 14 marks)

Module -1
11 a) Construct: the addition and multiplication tables for the quotient ring 7
Q = Z,[x]/< x* + x + 1 >.Is it a field? Justify your answer

b) Definea :ﬁeld and a finite field. Give one example for each. 7
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12 a)y Consider the primitive-polynomiai g(x}= x* +2x% + 1 over GF(2). Construct the
extension field GF(23). )
b) Construet the subfield structure of the Galois field GF(3%%)
' Module -2
13 Show that the polynomlakp(x} x3? x + 1~ls pnmltwe in GF(2)x}:

under standaru operations.
Findiagbasis. and the dimension for theforthdgonal complement of the vector
subspace;spanned.by, the set of vectors {(1,1,1,0, O)E@oa, 1,1,0) (0,0,1,1,1)Fin R5.
: Module -3 .
% igr
15 a)y Usmg Extended Euclidean algorithm, express gcd(320,84)- as a lidear

combination of 320 and 84.
b) Describe Extended. Euclidean Algorithm.
16 a)szState Fermat’s. Little Theofem Computei(a} 58 (mod 17).(b) 5~ *(mod 23).

b) Fm(tthe result of the followmcr usingtEuler’s theorem

Ve

S taneous equations
= %1(171&%@3};‘: 2(mod 5),x = 3(m0d 7‘} using. Chinese Remainder

o

G=< zy", X>have primitive roots,

£ ():50.. Also find.the no.of pn%ltwe roots, “%o;ﬁéach group.

I8 ay- Descnbe probabilistic algonthms. Determine whether 27 pass Miller Rabin.

ichivalue of n. docs.the group

Primality. test,
by Using Pollardrho method, factorize n = 1111 using the function f(x)-= xZ +1

d- the seed Xg = Yo

ModuIe -5
¢ discrete random variable w1th the folfo omo _probability mass function
=) ‘g‘O.JF«P(x‘r’i=2}~=- 0.2 P(X =13":‘r):“" J‘EP&%— 4) =04
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(iii) Determine the cumulative distribution finction (CDF) of X.
b) A manufacturer claims that at most 10% of his product is defective. To test this

claim, 18 units are inspected and his claim is accepted if among these 1§ units at

ST

i 4 accepted. if the actual probability thatjz'unit is defective is 0.05.
20 é)mgﬁﬁﬁﬁé%&dﬁvaﬁable X has the following probabilitydistribution:

most 2 are defective. Find the probabl'g that the manufacturer’s claim will be

B 2 -1 2 |2 -3 .
P @0l |15k? 02 k& |03 3k ‘
"D B * 1% B : _
& (i¥Find the value of k (ii)} the mean and variance ofi X.
b)#DiEie:

he mean-and variance of Bino;}g‘ﬁﬁiﬁfg;@p‘tion.

g?;éy




