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M. Sc. Semester-IV (MATHEMATICS)
Paper 16: Analytic Number Theory-I1
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Find all characters for group of order 3. 4]
Let 4 be matrix of order » associated to finite abelien gloup G and its [10]
characters. Show that A4 is invertible.
OR
If f'is a character of a finite abelian group G with identity element, then (4]
prove that each function value f{a) is a root of unity.
A 10
Let G={a, =e,a,,..,a,} be afinite abelian group of order n and G be the [10]
group of its n distinct characters of G. Prove that
Z f(a,)=n if f isthe principal character
r=l
=0 otherwise.
Determine Dirichlet character modulo positive integer k. (7]
Let y be nonprincipal Dirichlet character modulo k. Show that [7]
Z (1) Z ;((n) O( ) forall x>1.
nsx n 7
OR
Find all Dirichlet characters modulo 5. [7]
Prove that L(l, y)#0 for any nonprincipal Dirichlet character y modulo k. [7]
For nonprincipal Dirichlet character y mod k, show that [7]
A
Z AN (”) ") _ i, )Z “(”)75 ") 4 0(1) forall x>1.
If ged(h, k) =1then show that [7]
lo 1 W X.(p)log p )
b P co(k) (k) e
p,[?l'illlb‘ P, [7II1NL
p=h(mod k)
forall x>1.
OR
For nonprincipal Dirichlet character y mod £, show that (7]
1
3 zpogp ;i DY “(”)Z ") 4 o@1) forall x>1.
nx p nsx
p,[’l‘llll(.’
If gcd(h, k) = 1 then show that the sequence {nk + %}, contains inﬁnitely [7]
many primes.
1 D ]
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-4, (a k »
Q4. @ Let s, (n)=. ,Z v (d)g(;’_) . Prove that s, (n) has the finite Fourier [10]
ey, e d N
s 2xinn |k ) k d
expansion s, (n) = Z a,(me , where a, (m) = Z g(d)f(—)—.
m mod k d(m k) d k
(b)  State Lagrange’s interpolation theorem. [4]
OR
-4. (a . 7
Q4. (@) Let ¢, (m)= > e™"'* Prove that ¢, (n) = > dy(ﬁ). 7]
m modk d|(n,k)
(m,k)=1
b 7
) Let ¢, (n) = Z Mk I ged(a, k) =1, then show that ¢,, (a) =1, (a)k . 7
d|(nk)
Q-5. (a)  Define: Primitive character x modulo £. (4]
(b) Let y be a Dirichlet character mod k. If x 1s primitive mod & then show [10]
that the Gauss sum G(n, y)is separable for every n.
OR
Q-s. State and prove Polya’s inequality for the partial sums of primitive [14] ,
characters.
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