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State and prove the Chinese remainder theorem. Also show that 41 divides

220 _ 1. 15
Or

State and prove Wilson theorem. Also, solve the linear congruence

18x = 30 (mod 42).

Let the integer a have order £ modulo n, then prove that ¢" =1 (mod n) if

and only if £|A. Find two primitive roots of 10. 15
P.T.O.
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Or

For k>3, prove that 2® has no primitive roots. Also, verify that, 2

is a primitive root of 19, but not of 19.

Let p be an odd prime and ged (a, p) = 1, then prove that a is a

quadratic residue of p if and only if ¢»-V/2 =1 (mod p). Also, find the
values of the following Legendre symbols : 15

(@)  (19/23)
()  (=23/59).

Or

State and prove quadratic reciprocity law. Use Gauss-Lemma to compute

each of Legendre symbols : 15
@)  (8/11)

(1)  (5/19).

If n>1, then prove that : 15

1 1 if n=1
Zu(d):[—}:{ e
d/n n 0 1f 7’L>1

Also, define Mangoldt function A(n). Find the values of Mangoldt function
for :

n =1 to 10.
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Or

State and prove Selberg identity. Also, find :
(@) $(343)

(i) $(4300).

5. Attempt any three of the following : 5 each
(@) Give an example to show 42 =52 (mod n) does not implies
a=b (mod n).

b) Verify that 2340 = 1 (mod 341).
(c) Write a short note on a Pythagorean triple with suitable examples.

(d) Find all integers n such that ¢(n) = ¢(2n).
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