78456

M. Se. (Mathematics) 4th Semester
Examination — December, 2014

ANALYTICAL NUMBER THEORY - i
Paper ; MM-525(C2)

Time : Three Hours ] [ Maximum Marks : 80

Before answenng the questions, candidates shoyld ensure that they
have been supplied the correct and. cormplete question paper. No
complaint in this regard, will be entertained after exammatzon

Note: Attempt fwe questions in aIl selecting exactly one
question from Unit - I, II, IIT and 1V, bmt -V
(Q.No. 9) is compulsory

UNIT -

1. (a):Let o, be the abscissa of the absolute convergence of
= the Dirichlet series A(s) = Z- If ¢ > max (0, ),
‘then prove that Zla |-O(x ) as x 5> o and

ol e WEX
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(b) Suppose s is a real number for which the Dirichlet
; By 1 b

series Zm—”; and Z;’s‘- are both absqlutely

convergent. Let C, = de b, . Then, the Dirichlet

_ dir 3 : :

series C(s) = Z%— is absolutely convergent. Also,
y8 -7 : )

find its sum. ‘8-

2. (a) Prove that for 5> 1, the following : 8

O 6= —+oq)

@ ¢ 6= 2o

(s
holds simmﬂtaneously.

oo

(b) Ifs>l,thenprovéthat——l——=zﬁ(~ml. 8= .

&s) = mt

UNIT -1

3. Letp be a prime such that p= 3(m'od 4). Then, prove
 that the Mersenne number M =2 _ 1 j5 4 prime iff
2Pl 2Pl

(\/S_HJ +(l_2;/—5—) N sb(mod(zp—l)). 16

2

4. Prove that the number of real Eﬁclidean fields Q («/n—z )

where m is either of the form 4k + 2 or of the form 4k + 3
is finite, : _ 16

78456- 100 -(P-4)(Q-9)(14) (2)
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UNIT -1l

5. (@) If m > 1, prove that sum of &(m) positive integers
 which are less than m and relatively prime to  is

mo(m)
2

4(b) Prove that for arithmetic functions ¢(n) and o(n),

there  exists a constant A, such that

8

A<D _gq, R 8
- | _ .

6. (a) Prove that there exists no any A > 0 such that

d(n)<A|(logn)” | forall A > g, | 8
(b) Prove that every even perfect number must be of

the form 2" (271 _ 1), where 271 _ 1 is a prime

. number, S : 8.
UNIT - Iv

7. (@ State and.prove Merten's Theorem, _ 8

(ﬁ) Prove that,f)(n) <2nlog2Vvn>1. 8

iy = :
8. (a) State and prove Abel's Identity, - 8 -
(b) Prove that W(x) = v(x) + 0 (x* (log i)z). 8.

B d ’
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9.

" (9) Find the value of w(10).

UNIT-vVv

(@) Prove that ¥(m) =m ¢(m) for every posmw

lnteger m.

1¢

(b) Prove that ip(lﬂ)zl.

n=1

(d) State Prime N umber Theorem,

(e) Define Riemann.Zeta function.

() Prove that

C(CS(*) foralls > 2.

(8) Prove that+1 and £7 are ‘only unities of Q7).

(h) Prove that any Gaussian integer with norm equal |

- to '715 a pnme in Q(z)
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