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ANSWER ALL QUESTIONS

a ) Write a product formula fap(n) .
[OR]
b) Prove that ii =1 then > A(d) =logn. (5)

dln
¢ ) Prove that Euler’s functiop n (has the following properties:

i)qp(p”): p? - p°" forpanda = 1

i) ) = qo(m)qp(n)‘{%],whered - )
iii) g(mn) = gdm)eAn) if (m,n) =1.

iv) ¢(n) is even forn= 3Moreover, ifn hasr distinct odd prime factors , the@' /(o(n).
4+5+2x4
[OR]
d i) Prove thatif > then) A(d) =logn.

dln
i)Let the arithmetic functioh be multiplicative. Then prove thatis completely

multiplicative if, and only iff ™*(n) = g(n)f n( Yorall n>1. 8+7)

a) Write a note on the test for divisibility I3.

[OR]
b) Derive the average ordergfn ( ) (5)
c) State and prove Euler’s summation formula. (15)
[OR]

d) If x= 1 prove that

: 1 1

| —=logx+C+0Q —|.
) 2. =log (Xj

nsx

i) Zn—ls = o(xs) 8 )7

n>x

Il a)LetF, = 2 +1 .Prove that~, is composite.

[OR]
b) State and prove Wilson’s theorem. (5)




c) State and prove Chinese remainder theoMdso.write an application of the
Chinese remainder theorem. (15)

[OR]
d) i) State and prove Lagrange’s theorenpfdynomial congruences mod p.

i) Solve the congruen@bx =15(mod120) . (10 +5)

a) Prove that Legender’s symbol is completalyltiplicative.

[OR]
b) Find the value of (20 wherep is odd prime. (5)
c) State and prove Gauss’ lemma.

[OR]
d) State and prove Euler’s criterion. (15)

a) Write an application of the reciprocity law
[OR]
b) Derive Euler’s recursion formula fg@{n). (5)

c) State and prove Euler’s pentagonal-nurttiossrem.

[OR]
d) State and prove Quadratic reciprocity.law (15)
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