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M.Sc. DEGREE (C.S.S.) EXAMINATION, APRIL 2019
Fourth Semester
Faculty of Science
Branch I (A)—Mathematics
MT 04 EO1—ANALYTIC NUMBER THEORY

(2012 Admission onwards)

Time : Three Hours Maximum Weight : 30

. Part A

Answer any five questions.
Each question has weight 1.

1. Show that Dirichlet multiplication is commutative.

2. Show that Euler totient ¢ (u) is multiplicative. Is ¢ (x) completely multiplicative. Justify.

3. Show that for x>1, Z u(n) [1:,_ 1
n

n<x

4. Define Chebyshev’s y functions, show that v (x) = Z Z log P.

m<log,xP <x'™

0]
‘ 5. Show that for x> 2 J(x) = n (x) log x - I Tdt'
2
6. Show that if @ = (modus) and d/a and d/m, then d/b.
7. Solve the congruence 5x = 3 (mod 24).

8. Ifg is a primitive root mod P, where p is an odd prime. Show that g% &, ... .gP 1 are quadratic
residues mod P.
Bx1=5)
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Part B

Answer any five questions.
Each question has weight 2.

9. If n<1show that 2 ¢(d)=n
d/n

10. Iffand g are multiplicative functions prove that their Dirichlet product /* g is multiplicative.
11. State and prove Euler’s summation formula.

12. For any arithmetical function « (n) Let A (x) = 2, (n), where A (x) = 0if x < 1. Assume fhas a

nsx

continuous derivative on the interval [y, x|, where 0 < y < x. Prove that ‘
X
2. aln)fn)= Alx)f(x) -A(y)F(y) —[A(t)f‘(z)dt-
y<nsx i /

13. Prove that if (@, m) = 1, the linear congruence a x = b (modus) has exactly one solution.
14. State and prove Euler-Fermat theorem.
15. State and prove Wilson’s theorem.

16. Let x be an odd integer and « > 3. Show that x%2°)/2 21 (mod 9u )
(56 x2=10)
Part C
Answer any three questions.

Each question has weight 5.

17. If x 21, prove the following :
1 il
(a) Z ——logx+C+O(;).
nsx

1 xl—s
oY e s+j (s)+O(xs)if 50,5 #1.
n<x

s Z—ls-= (i-2)if 8> 1.
nizX

+1

22 ;
d) Zna=a+1+0(x“)lf0,20.
nsx
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