(:‘/G,-ff_ﬁf g Zf' ?_ ;%

Q-1. (a)

(b)

Q-1. (a)
(b)
Q-2. (a)
(b)
Q-2. (a)
(®)
Q-3. (a)
(b)
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APR i —2 elS i}
M. Sc. Semester-IV (MATHEMATICS)
Paper 16: Analytic Number Theory-II

Marks: 70

If {'is a character of a finite abelian group G with identity element e, then
show that fle)=1.

Let G be a finite abelian group of order » and (A} be the set of its » distinct
characters. If multiplication of characters f; and f, is defined by the

!

relation (f, f,)Xa)= f,(a)f,(a), forevery ae G , then show that é forms
an abelian group with this operation.

OR
Find all characters for group of order 5.
Let G={a, =e,a,,...a,} be a finite abelian group of order » and

6? ={f1s 25 Ja} be the group of its n distinct characters of G. Prove that

Find all Dirichlet characters modulo §.

Let y be real-valued .character modulo k. Prove that Z x(d) =0 forevery

u'!n
positive integer n.

OR

Let # be nonprincipal Dirichlet character modulo k. Show that

Z Z(”)l‘)g”:z E’MJFQ()C“ logx) forall x>e.
n Hi

nEY n=i

Prove that L(1, y) = 0 for any nonprincipal Dirichlet character ¥ modulo .

For nonprincipal Dirichlet character y mod £, show that
Ly HAZT) 61y forall x>1.
nEx n
For nonprincipal Dirichlet character y mod £, show that

¥ z(p);og_p 20T A2 o0 forall x> 1.
H

pex nex
p.prime

[4]

[10]

[7]

[4]

7]
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OR
Q-3. (@) Let y be nonprincipal Dirichlet character mod . If L(l, ¥} =0 then, show [7]

that L’(],;{)Z A x(m) =logx +O(1) forall x>1.
n

nEy

(b) If ged(h, k) =1, then show that the arithmetical progression {nk + h}”, [7]
contains infinitely many primes.

Q4. State and prove Lagrange’s interpolation theorem. [14]
OR
Q-4. (a) 2 7
Let r (n)= Z ic— If ged(a, k) =1, then show that r,, (a) = r, (a)k?. L7}
dl(nky @

(b) Let y be any Dirichlet character modulo k. If ged(m, k) =1, then show that  [7]
G(n, x) = (MG, z).

Q5. @ 1f Gn, %) is separable for every #, then show that |G(1, z)|2 =k. 71

(b) Let y bea Dirichlet character mod & Prove: x 1s primitive mod k if and [7]
only if the Gauss sum G(n, y)is separable for every n.

OR

Q-5. If x isany primitive character mod %, then prove that [14]

> xlm)

HISX

<\/}c—10gk forall x>1.
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