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\19_ Suppose that n>0, and let N(n) denote the : S.No. 6044 , ; P 16 MAE 5 C

number of solutions  of “the - congruence
S%=(-1)(modn). Then prove that r(n)=4N(n),
and R(n):Er(n,/ dz) where the sum is extended

over all those positive d for which d*/n.

: ‘(Fc'n' candidates admitted from 2016-2017 onwafds)
M.Sc. DEGREE EXAMINATION, APRIL 2019.

90. Find all solutions in integers of the simultaneous Mathematics — Elective

equations 20v+44y+502=10; 17x+13y+112=19. ' ALGEBRAIC NUMBER THEORY
. Time : Three hours ' Maximum : 75 marks
" SECTION A — (10 x 2 = 20)
Anéwe_r ALL questions.
1.. State Division Algorithm.

 2. »Let f(x) =x®+x+7. Find all roots of the
congruence f(x)=0(mod15). '

3.  State Hensel's lemma.
4. Define : Order of modulo m.

5. ~ Define : Quadratic non-residue modulo .
6. Define : Legendre symbol (%) :

7 _Define : class number of d.

4 S.No. 6044

Scanned with CamScanner



@»

10.

11

13.

State Mobius inversion formula.

Write down the three row operations to alter the

coefficients of the equation.

Deﬁneiz Unimoduiar matrix.
SECTION B — (5 x 5 = 25)
Answer ALL tﬁe questions.

@ If (a,m)=(b,m)=1,
(ab, m)=1.

then = prove

Or -

(b) Prove that the product of any K consecutive
integers is divisible by K. '

(@) Show that 1763 is composite.
Or
() Solve: x*+x+47= 0}(mod73).
(a) The order of an element of a finite group G is
a division of the order of the group. If the

order of the group is denoted by n, then prove
that a" =e for every element a in the group.

Or

(b) State and prove Gauss lemma.

2 S.No. 6044

‘that .

14.

15.

16.

17.

18.

(a) Show that an odd prime p can be written in ¢

the form p=x*-2y* if and only if
p=+t1(mod8).

Or

(b) Prove that for every positive integer n,

Ded)=n.

dfn

(a) Find all solutions in
2x+3y+4z=5.

integers  of

Or

() Prove that the equation x*<«2y® +42° =9W?
has no non trivial solution.

SECTION C — (3 x 10 = 30)
Answer any THREE questions.

State and prove the Chinese remainder theorem.

If p is an odd and g is a primitive root modulo P’
then prove that g is a-primitive root modulo p*
for «=3,4,5...

If p and g are distinct odd primes, then prove

that (B) [gj =(- 1)<(P—1)/2}{(q—1)/2> '
' q/\p
3 S.No. 6044
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