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og | &
a8 5% q SECTION - A (10 X 1 = 10 Marks)
38| 842 | No. Answer ALL Questions.
S2 | g«
CO1 | K1 1. | Which of the following is not true?
a) 1|n b) n|0 c) 0|n implies n=0 dnito
Cco1 K2 2. | Ifd|n and n # 0 implies .
a) |d| < In b) In| < |d| c) ldl = Inl d) n| <|d|
CO2 | K1 3. | p(10) = where ¢ is Euler totient function.
a) 2 b) 4 c) 6 d) 8
CO2 | K2 4 | If n=21, By A(d) = where A is Mangoldt’s function.
a) logn b) logd c) p(n) d) ¢(d)
CO3 | K1 5. | Which one of the following is correct one(A(n) denotes Liovillie’s function)?
a) 1(108) =0 b) A(108) =1 ¢) A(108) = —1 d) A(108) =2
CO3 | K2 6. | A formal power series is called a if all its coefficient are O from some
point on.
a) geometric series b) inverse series
c) formal polynomial d) Cauchy product
CO4 | Kl 7. | Asymptotic value of error E(x) = (2C — 1)x + 0(+/x) is .
a) Vx b) 2C — 1 c C d) 2¢ — 1)x
CO4 | K2 8. | The average order of g,(n) is .
n? w?n T n
)5 b ° % UT)
CO5 | K1 9. | Ifx > 0, the Chebyshev 9-function is defined by the equation where p
runs over all primes < x.
a) 9(x) = X<y logx b) 9(x) = X<y logx
c) 9(x) = Xp<xlogp d) 9(x) = Xpexlogp
COS | K2 10. | Let p, denote the n‘" prime. Then lim —22— =
n-ooconlogn
a)l b) O c) n d) p
08 | &
w § g o SECTION - B (5 X 5 = 25 Marks)
g 818 -%-’ No. Answer ALL Questions choosing either (a) or (b)
O3 | m™
Col1 K2 11la. | Write down the statement and proof of Euclid’s lemma.
(OR)
Col1 K2 | 11b. | Illustrate a proof of the statement “there are infinitely many primes”.
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CO2 | K2 | 12a. |Ifn >1, show that Yane(d) =n
(OR)

CcO?2 K2 12b. | Explain that mobius function is multiplicative but not completely
multiplicative.

CO3 | K3 | 13a. | Write down the proof of that if fand g are multiplicative, so is their
Dirichlet product f * g.

(OR)

CO3 K3 13b. | For any arithmetical function a and S, determine a proof that a o (8o F) =
(@xp)oF

CO4 | K3 | 14a. | For x > 1, determine that Y, 0;(n) =%{(2)x2 + O(xlog x).

(OR)
CO4 | K3 | 14b. | For x > 1, construct a proof of Y, <, ¢(n) = %xz + O0(xlogx).
COS5 | K4 | 15a. | Illustrate a proof of the Legendre’s identity with its statement.
(OR)
COS5 | K4 | 15b. | gxamine that 0 < Y& 20  (og .k forx >0
- x x — 2vxlog2 ’

0o g | 8

® § g2 Q SECTION - C (5 X 8 = 40 Marks)

g 818 < | No Answer ALL Questions choosing either (a) or (b)

S2 | g«

CO1 | K4 | 16a. | Given any two integers a and b, examine that there is a common divisor d of
a and b of the form d = ax + by where x and y are integers. Moreover,
inspect that every common divisor of a and b divides this d.

(OR)

CO1 | K4 | 16b. | llustrate proof of the fundamental theorem of arithmetic with its
statement.

CO2 | K5 |17a. | Forn>1, prove that o(n) = nll,, (1 - i)

(OR)

CO2 | K5 | 17b. |If f is an arithmetical function with f(1) # 0,prove that there is a unique
arithmetical function f~1, called the Dirichlet inverse of f, such that f *
f~t = f71 « f = I. Also derive the recursion formula for f~1.

CO3 | K5 | 18a. | Let f be multiplicative. Prove that f is multiplicative if and only if f~*(n) =
um)f(n) for all n > 1.

(OR)
CO3 | K5 | 18bhb. 1if nisasquare
> = .
For every n > 1, prove that %, A(d) { 0 otherwise Also, deduct that
A71(n) = |u(n)| for all n.
CO4 | K5 | 19a. | State and prove Euler’s summation formula.
(OR)

CO4 | K5 | 19b. | Prove that two lattice points (a, b) and (m,n) are mutually visible if and only
ifa — m and b — n are relatively prime.

COS | K6 | 20a. | Construct the proof for Abel’s identity with statement.

(OR)
CO5 | K6 |20b. | Propose that the following statement are logically equivalent:

299 — 9 (i) lim 2 =1

X x—oo X

(i) lim Z218% _ 4 ij) lim
xX—00 x X—00




