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Il Semester M.Sc. Degree (CBSS — Reg./Supple./imp.) Examination,
October 2023
(2020 Admission Onwards)
MATHEMATICS
MAT3C11 : Number Theory

Time : 3 Hours Max. Marks : B0

PART - A

Answer any four guestions from Part A. Each guestion carries 4 marks.
1. Prove that if (a, b) = 1 then'(@", b¥)=1 foralln = 1:k= 1.

2. Find all integers such that él{n]=g ;

3. Find the quadratic residues and.non residue modulo 11.

4. Encrypt the message “RETURN HOME" using.caeser ciphar.

5. Define an R-module. Find all submodules of Z-module.
2\ .
6. Check whether eﬁg is algebraic integer or not ?

PART - B.

Answer any four questions from Part B pot omitting any Unit. Each question
carries 16 marks.
Unit -1

7. a) State and prove fundamental theorem of arithmetic.

b) Given thal a and b are integers with b > 0. Then prove that there exists a
unique pair of integers gand rsuch thata=bg+r, withO<r<bandr=20
if and only if bja.

8. a) fn=1, prove that Zdl,nq:(d}:n.

b) Assume fis multiplicative. Prove that f is completely multiplicative if and only
if ©1(n)=u(n)f(n)forallnz1.
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8.

10.

11.

12:

13.

14.

1

a) State and prove Chinese remainder theorem.
b) Find all positive integers n for which n'? = n(mod 1365).
Unit -2
a) State and prove Gauss’ lemma. 3

p-1 P -1

b) Define Jacobi symbol and prove that (-1/p) = (-1) “.and (2/p) - (-1) & |

a) Suppose (a, m) = 1. Prove that a is a primitive root modulo m if and only if
the numbers a, a2, ..., a®™ form a reduced. residue system modulo m.

b) If pis an odd prime and « < 1 then prove that there exist odd primitive roots
g modulo p* and each such.g is alsa a primitive root modulo 2p*.
a) Explain RSA public key algorithm withsan-example.

b) Obtain all solutions of the knapsack problem
28 = 3xy + 5x; + 11x5 + 20%, H41%..

Unit - 3

a) Given R is aring. Then prﬂve that- every symmetric polynomial in
Rty 1,188 expresmbre as a polynomial with coefficients in R in the
elementary symmietric polynomials s,,...;8;,.

b) Let G be a free abeliah-gmup of rank r and H is a-subgroup of G. Then prove
that G, is finite if and 6nly if the rank of G and H are equal.

a) Prove that the set A of algebralcnumbers is a subfield of the complex field .
b) Prove that a complex number 8 is an algebraic integer if and only if the
additive group generated by all powers 1, 8, 82, ... is finitely generated.
a) It dis a square-free rational integer, then prove that the integers of ( Q(x/d) are
éi[ud it d# 1(mod4)
N =
E[— f —\.-'d] it d=1(mod4)
-l

b) Prove that the ring © of integers (J(C) is Z[{].




