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Answer all question, choose the correct answer:

Ged(-6, -10)= (a) -2 (b)—10 {c) —6 (d) none of the above
If (a,b) = 1, then (a™, b) = (a) ] (bya (c)b (d)none of the above
E wdy= (a)1(b)0 (c)6 (d) none of the above

arl15s

(u=g)(®)= (a)1 (b)2 ()3 (d)4

A's)= (a) 0 b1 (¢)2 (d) -1

6. Which of the following statements is not true? (a) I(n) is completely multiplicative (b) 4
is multiplicative but not completely multiplicative (¢c) Only multiplicative function has
dirichlet inverse (d) If  is multiplicative then f{1) = 1

7. Let fbe any arbitrary function and g(x) > 0 for all x = a. Then f(x) is asymptatic to

Six)

g(x)1f Iim? = (2)0(b) ! (c)neither (a) nor (b) (d}none of the above
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8. The number of lattice points in the region {x,y & R:{x| 2] <2} (a)4(b) 8 (c) 16 (d) 25
im»  _A(m) =(@0 (b1 (c) logx (d) none of the above
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10. x—[x]= (a) n[{-] (b) 0(:}5) (¢} ofx) (d) none of the above

Povs k£ = B Answer (a) or (b) in each question (5x5 =25marks)
1a) State and prove the division algorithm. State Euclidean algorithm Cos)
b) (i) State and prove Euclid’s lemma. (ii) State and prove the commutative, associative, and
distributive  properties of the ged of (a, b)
12a) State and prove the relation between Euler totient funetion and the Mohius function. (&%)

2d
b) Prove that$ = Py 2

Pl
13a) Define Mobius function. Is the Mobius function multiplicative or completely
multiplicative? Justify your answer. (es)

b) Assume f is multiplicative. Prove that (i) /~'(n)=u(n)f(n) where n is square free. (ii)

£ =) - f(p?) for every prime p. .

14a) State and prove the Euler summation formula ®n)
bﬂ?f B> {];\Iet § = max{0,1 — B). then if x > 1, prove that Ty 0 p(n) ={(F+ Dx +
0(x%) if B # 1;={(2)x + 0(logx) if f=1



| 5a) Prove that (i) forall x2>1; <1 with equality holding only if x <2, (1i) For

()
i =

x = 2 prove that Yo Xllogp = xlogx + 0(x) (o
PEX Ip

b) State and prove Abel’s identity.
| §as £ - € Answer (a) or (b) in each question (5x8 = 40marks)

16a) Given integers a and b, prove that there is a unique number d with the following
properties: (a) d =0; (b) dla and d{b; (c) ela and e|b = eld ( o}
b) i)State and prove the fundamental theorem of arithmetic, i) prove that n* + 4 is composite
17a) For n = 1 prove that @(n) = n[]pm(1— i} . If the same primf:ﬁ d.ividgxm and n, then
np(m) = me(n) e
b) Define the Euler totient function and prove that if n = 1 Yam(d) =n

18a) State and prove the associative property relating » and * and the generalized inversion
formula and generalized Mobius inversion l"ngmula. Cos)
b) 1) let fbe multiplicative. Then f is mrtﬁﬁl':-.tely multiplicative if and only if £~ (n)= u(n) f(n)
for all m=11i) Find the inverse c-lh the Euler totient function and Liuvelle’s function.

19a) If x > 1 prove that (i) Epsx 1/n = logx + € + 0 (3) (i) Dnsx 1/n = 4 gs) +

@+l

0x~) if s>0ands#1 (i) Zamagz =00 if s>1 (V) Zpeen®= 2

i+l
0(x*) ifaz0 o4l
h}htiaii’-wn lattice points (a, b) and (m, n) are mutually visible if and only if a-m and b-n are
relativelv prima (ii) The set of lattice points visible from the origin has density ;{;-

20a) Prove that (i) timm=1«:~ (ii}) iim—%{'—ﬂ=l<::-{iii} iimmzl —
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b) For every integer n = 2 prove that — T n(n) <6
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