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Q-1: Answer Five any of the following:

(10)

(1) Write the condition that the linear congruence ax = b (mod 7) has a solution.

(2) Ifged(a,35) =1, show that a'? =1 (mod 35).

(3) Find the all forms of positive integers satisfying t () = 15, what is the

smallest positive integer for which this is true.
(4) Ifnisan even integer then prove that ¢ (2n) = 2¢(n).
(5) Find a solution of the linear congruence 5 x = 2(mod 26).

(6) Without using Wilson’s theorem, verify that (p-1)! =-1 (mod p) where p = 7.

(7) For k> 2, show that n = 2K-! satisfies 6 (n) =2n -1.

(8) Deduce the Fermat’s theorem from Euler’s theorem.

Q-2: Answer any two questions:

(10)

1) Letny,n,,....,n be positive integers such that gcd (n;, nj) =1fori=#j.

Then the system of linear congruence
x=a; (modn))

x = a, (mod n,)

x=a.(modn)
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has a simultaneous solution, which is unique modulo the integer n,.n, ...

Solve the linear congruence 9x = 21 (mod 30).

Obtain the three consecutive integers each having square factors.

Answer any two questions:

Define Pseudo Prime. Prove that if n is odd pseudo prime then

M, =2"-11is a larger one.

(i)  For prime p show that 171 + 271 + _+ (p - 1)®D =-1 (mod p).
(11)) For odd prime p show that 17 + 2P+ ...+ (p-1)? = 0 (mod p).

If p is a prime then (p - 1)! = -1 (mod p).

Answer any two questions:
Find the highest power of 10 which divides 100!.
Prove that Mobius function is multiplicative.

If 2% - 3 is prime then show that n = 2K1 (2% -3) satisfies ¢ (1) = 2n + 2.

Answer any two questions:
: . _ k2 12).
If P is a prime and k& > 2 then show that ¢ (¢ (p")) P ((p 1) )

(10)

(10)

(10)

If the integer #»> 1 has r distinct odd prime factors then prove that 2" | ¢ (n).

Using Euler’s theorem to find the last two digits in the decimal expansion

of 3233,
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