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M. Sc. EXAMINATION, 2023
(Third Scmester)
(w.e.f 2020 UTD’s)
MATHEMATICS
Code : MATH-231
Analytical Number Theory

Zime : 3 Hours Maximum Marks : 80

Before answering the question-paper candidates
should cnsure that they have been supplied to correct
and complete question-paper. No complaint, in this

regard, will be entertained afier the examination.

Note : This question paper consists of five Sections.
Question No. 1 in Section I is compulsory,
consisting of eight short answer type
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1. (a)

(®)

(©)
(d)
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t)
(8)
(h)

questions each carrying 2 marks. Each of the
last four Sections (II-V) contains two

qucstions eech carrying 16 marks. Attempt

one question from each Section.

Section I

What does Euclid’s Theorem tell us about
primc numbers ?

What are Fermat Numbers ? Give an
example.

Find the units in Zg.

Find thc number of elements of order 4
in Ujg.

What is completely multiplicative
function ? Give an example.

What is Diophantine equation ?

Find the value of ¢(12).

Find the value of 1(21)/ 8x2=16
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Section 11

2. (#) Let g22, n22 be natural numbers. T

a" -1 is a prime, then show that o - 2
and n = p for some prime number p. 8

(b) Show that F; is a composilc number. 8

3. (&) Prove that x is irrational. 8
) Given any irrational number £ . show that
there exist infinitely many pairs (5, k)

h ]
1 —— . 8
of integers such that |& T < 5
Section I11
4. (a) Solve the simultaneous congrucnces :
x=2mod(7), x=7mod(9),
x=3mod(4). 8
(b) Find all the solutions of x*+)* =27,
where 0<z<24. - 8

5. (a) Prove that every natural number n can
be written as a sum of four squares. 8
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) Letpbca prime such that p > 2 (tha jg,
an odd prime), then show iy,

(b -
P 18
o[ (p-D]2 P 8

Section IV

6. (a) Let p be an odd prime. Then, the
quadratic congruence x’+1=0(mod p)
has a solution if and only if

p=1{mod 4) . https://iwww.haryanastudy.comg

(b) Prove that thc Group U, is cyclic if
and only ifi:l'ori=2. 8

7. (a) Find the order of elements of U,. 8

(b) Find primitive roots in U, for n=28,

8

Section V
8. (1) Prove that the Mobius function KL(n) is
a multiplicative function. . 8
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(b) Show that :
¢(n)=25u(d)(-3)=-2.§du(%). 8

9. (@ lLetn>land n=phiph  p where

s Paees Py 8re distinct primes. Then
prove that :

oY) 3.

(b) Prove that o(n) is odd o n=m* or

n=2m*. 8
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