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Part A

I. Answer any Eight questions. Each question carries 1 weight (8x1=8)

Prove that d(n) is odd if and only if n is a square.

Show that [2x]-2[x] is either 0 or 1.

Find all integers n such that @(n)=¢(2n).

Wirite a short note on Chebishev's functions.

State Abel's Identity and deduce Euler Summation formula fromiit.
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Find the solutions of the quadratic congruence 2% = 1 (mod 8).

Show that if « = b (mod m) then «" =" (inod m).
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8. Find the remainder when 417 is divided by 3.

9. Prove that the number of partitions of n into m parts is equal to the number of partitions of n into parts, the
largest of which is m.

10. Prove or disprove : p(5) is a multiple of 7
PartB
ll. Answer any Six questions. Each question carries 2 weight (6x2=12)

11. Prove thatif f and g are multiplicative so is their Dirichlet product.

: ot .
12 Prove thatZ"ifr n® = f\‘*‘.‘-l +O@%)ifa 20
13, lim (@;@_ 9_@) =0
Showthat N\ x x _

14. Let as<az< ... <a=x be a set of positive integers such that no g; divides the product of the others then prove
that n=m(x).

15. State and prove Wilson's Theorem.

16. For a given modulus m show that the m residue classes 1,2,.. 10 are disjoint and their union is the set
of all integers.

17. Prove that m is prime if and only if exponent of a modulo m = m - 1 for some a

18. Let p be an odd prime and let d be any positive divisor of p - 1. Then prove that in every reduced residue
system mod p there are exactly p(d) numbers a such that €TPp (a) =d and
in particular, when & = P(P) = P — Linere are exactly ¥ (P — 1) primitive roots mod p.

part © TN
ill. Answer any Two questions. Each question carries 5 weight f‘:;/{ s \\_\»;,:};“ (2x5=10)

19. a) Derive Dirichlet's formula for the partials sums of the divisor function d(n). “c\
b) Show that the set of lattice points visible from the origin has density 6/m2. R
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For every integer n 2 2, prove that 6 tog n <mn) < bfog n

21. State and prove Wolstenholme’s theorem.

22. (i) Define Pentagonal Numbers.

l-—e)"=1—-2+a2>—. ..

(i) If |x|<1, Show that =1
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