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Part A (Short Answer Questions)
Answer any eight questions.

Weight 1 each.
1. Define the identity function I{n) and prove thatf % f = f« I = fwhere f is any arithmetical function.

Prove that if f and g are multiplicative then so is their Dirichlet product.
3. Define the divisor function o (n). Show that it is multiplicative.

4. Prove that the following relations are logically equivalent.
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5. Provethatvz > 1,5,

8. State and prove cancellation law

7. (ive an example of a linear congruence having no solution.
8. Solve the congruence 5z = 3{mod24).
9. Define quadratic residues. Find the quadratic residues for p=11

10.  {(a) Define the exponent of @ modulo m
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Part B (Short Essay/Problems)
Answer any six questions.
Weight 2 each.

If £ has a continuous derivative f'on the interval [y, =], where 0 < y < «, then prove that

T pense F(m) = [ F@)dt + [ (¢ — DS @)dt + f@)([z] - 2) - F)(] — )

fh=f*gH@) =Y., h(n), F(z) = YLoc, f(n), G(@) = Fpg, 9(n), prove that
(:U) L_Jﬂ L f(n)G( ) e .._Jnfx g(n)F( )

iz} ¥{xz)

Prove that lim (
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For any prime p > 5 , prove that Z = 0 (mod p*) .

Let £'be a polynomial with integer coefficents. let my. my. ..., m, be positive mteger relatively prime in pairs. and let
M = myma. .. m, Then prove that the congruence f(z) = 0(mod )} has a solution if and only cach of the congruence

f(z) = 0(modm;). =1,2....1, has a solution.
Determine those odd primes p for which 3 is a quadratic nonresidue.

Let{a,m) =1 and f = ezpn(a). Prove that expm(a®) = expn(a) Wandonly if (k,f) = 1.

(6x2=12 weightage}

Part C (Essay Type Questions)
Answer any two questions.
Weight 5 each.

Prove that (2)a lattice point {a, b) is visible from the origin if and only if q and b arc relativ ely pmm

(b)if the two integers @ and bare chosen at random, then the probability that they are relatively pnme is :6;

Ly

State and prove Shapiro's Taubarian Theorem.

State and prove the Chineese remainder theorem. Hence prove that the linear system o { congruences
az=h (mod My )yen, Qe = by { mod m.) has exactly one solution modulo my, ..., m, Asume that ms, ..., m. are positive

integers. relatively prime in pairs, by,..., b be arbitrary integers and @, ..., 4, satisty (ag,mp) =1 fork=1,...,r.

—(glp) ifp=g=3modd

If p and g are distinct odd primes prove that {pig) = { tals} £ otherwis
\gp; IOTeTwiSe
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