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Symbols and notations have Athezr usual meamngs.

1. Answer any ten questions: - 2x10=20
a) If a prime p d1v1des ab then prove that p|a, or
- plb

b) Let ged(a, b)=1. Prove that ged(a + b, a— b)
is either 1 or 2.

c¢) Provethatif 2"+ 1 is prime, then n isa power
of2. = L

d) Let u denotes the Mdbious functlon neNand
~ n>1..Then show that

Y u(d)= ( )

din
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g)
h)

9

2.  Answer any four questions:

Show that r(n) is odd if and only if » is a square,

where r(n) denotes the number of positive
-divisors of n.

Lot ¢(n)denotes the Euler totient function. if
m|n, then prove that ¢(m)|¢(n). |

State Wolstenholme's thorem.

Solve the congruence 4x = 26(mod 33).

Let p be a natural number such that

(p-1)!=-1(mod p). Prove that p is a prime

" number.

Fmd all n for whlch ¢(n) = 2(mod 4)

Define Legendre’s symbol (n | p).
Calculate (2 | 5).

Prove that m is prime if and only if
exp | (a)—m—l for some a.

Determine whether 219 is a quadratic re51due

_or non-resndue mod 383 .

Discuss RSA encryption and decryption.

| 5%x4=20
a)  State and prove the Euclidean algorithm.
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d)

o

b)
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Answer any two questions:

a) .

Thé sum of two positive integers is 526.4v and

their least common multiple is 200340. -

Detrmine the two integers.

Let ¢(n) denotes the Euler totient functlon If

_n>1, then prove that

Zu

din
State and prove the F érmat's little ‘.theorem. ‘
State and prove the principle of cross-
classification.
Prove that 5n° + 7n* = 0(mod12) for allintegers
n. ) ’
10x2=20

i) . State and prove the Lagrange’s theorem for

" polynomial congruence.

ii) Solve the ‘following system of .

congruences:
x= 1(mod 4), x=2(mod 5) x=3(mod 7).
' ' 5+5

i)  Stateand prove the Eulers criterion relatéd
to the Legendre's symbol.

ii) Evaluate (5]3)(3|5). " 545
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c) Prove that o . .

Qi)
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123252,..112 =—1- (mod 13).
22426%...122 =1 (mod 13). 5+5

State and prove the Mobious inversion
formula. '

Solve -8*=3 (mod 43). » 5+5 .

(4)




