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¢ Answer all the questions:

1. Write very short answer for each of the following
questions: 1x

a) Write the condition for the system of linear congruences :
ax + by = r (mod n)
cx + dy = s (mod n)
to have a unique solution modulo n .
)J)/ Find the order of 2 modulo 1

' 'c) Wn e the lnghest power of 5 d1V1d1ng 100 e
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' '/c)/State and prove Euler’s theorem.
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| If a|c and blc WIth (a, b) = 1, then prove that ab|c.
i) Show thatalcifalbc with (a,b) = 1.

: - Q/Let the"integer a has order k modulo n. Then prove that

g = 1 (mod n) iff k|h.
_ d) Prove that if n has a primitive root, then it has exactly ¢(¢(n))
- of them.
_e) Ifp is an odd prime, then prove that there are E;—1 quadratic

- =it . -
residues and 22— quadratic non residues of p.

¥ Prove that if p is any odd prime, and a relatively prime to p,

 then show that the Legendre symbol satisfies
a

©) =a= matr) wa(®)- ()0

4. Answer any two of the following questions: 6x2=12

a) Show that the linear congruence a= b (mod n) has a solution
iff d/b where d=(a, n). Also prove that if d|b, it has d mutually

incongruent solutions modulo n.

b) Prove that the Fermat number F, is prime iff
3(Fn=1/2 = —1 (mod F,).

5. Answer any two of the following questions: 6x2=12

a) Let p be a prime number and d|p — 1, then prove that the
congruence x% — 1 = 0 (mod p) has exactly d solutions.
}9/ §tate and prove Euler’s criterion.

~ )79/ Prove that for any odd prime p and k = 1, there exists a

primitive root for p*.
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