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MATH 539 - Enter phi-functionnti
Analytic Number Theory - Mabins function M(r)

- # of prime factors of

-GregMartinCheli
a

(with or without multiplicity) :
What is its distribution on "randomly

Motivating questions
(vague forms):

Chosen integers"?

· What is the "probability" that -minimum /maximum
randomly chosen integer has a

particular property ?
- overage values

- prima
- typical values

- squrefire (not divisible by any To make these questions rigorous :

d
2 other thor 12)

- odd of number factors · Let x3l be o porometer .

· Given a multiplicative or
odditive fruction· Answer ony of the

above questions

like-dlu
,
the number of Positive whenis chose uniformly from
divisors of n i 51

,

2
, ...

2x] 3
-

- answer depends anX

- cal
,
the sum those divisors; · Toke limits as** (possiblelise



1
-

Exymple: The prime number theorem: "Elementary" (not using complex
analysis) distribution statementslet&) = # primes =x3 . We will
The bookto Dirichlet series our J(s).

show thati & Mox . More precisely
lim Notation for error terms :
X-* -Tieg

- I.

(Note: in this course ,
log means
networke/Section 1 of MV)

l g(x) be o nonnegative function.

Notations. The expression O(g(x)) denotesPreJona,im on technical toa
· Fundamentals of "Dirichlet selks"

on unspecified function , wi , such
that

luks]SCg(),for some
constantC.

a(s)= anns Con whatever domah we're considers
n= 1

· Properties of Riemann Leto function Example1 : Let's show that
①

&(s) = [vis
,
and consequences e-1 =2x00(x2) forxsI

.

n=1

for finde suns& Yu Intuition: target like
to y e- of

x0 is yex; "fits quotaticalling
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=xymple1 : Let's show that Exercises Show that +O)
e-1 =2x00(x2) forxsI

.

for xo [1
,
0

.
(Hin Mean valuethere

Sotia: The function e22-1-22 is Nationsf(g() is a Synonym
entire our has a double ze o 250·

for f(x)-OlgE) . [Tex : 111]
Therefore e22 has a removable

Examples·-1-22 1212 for
22 S1213 .

singulate of 200, out
this extends to

on entire function h(z]
· 2xx for xo,b).

Define C = moxSIh1 : 12113 . · XX for x[10), but

The IhrlSC X <fr x (1) .

le2-1-22)[Cl2P Question : Suppose f
,
() g.(x)

and

e-122 = 0(12) a SkisF gold

·
Es f) 5seD?

Thes
e2x-1-2x = 0(1)

on Ec]
YES : <CS ) and If]< [Sald

ex - 1 = 2x + 0(x
*)

.

Multiplying: IIIE) SPESScl .
U

Hilofcc -
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What aboutis Station . F(-g() mans

No - wewould new o love bond Im "fisosymptotic to to
on fa

,
not on upper boue.

Eerises #) ,s) ad fullso, Loften h ,

o from conteo

show that fixf) moxg,
3
· Also

,
f(x) = oLg(x) mins

Exercises let f(x), g2)
be continuous Im = 0.

on ,0) , with g(x)
-0.

Exymple: The prime number there
is

Supposethat f(x) g) on [S39
,
%).

uD-osX
.

Also,

Show that fle on [0
,
b). =

Hid : Hiscontinuous a [0
,
59

- Here we can say
"fgeston

= (Holi -

-Similarly : e-1-2212p"for
new

o
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Examples let G,BER , and X*R
.

Decibe For only A, 210, showthat

· sin (D) +cost) 1
.

(trionghe
Hox)

*
= 0 (x) an [,0).inequality

AE

· a six + BrosXl+pl - Hist : use l'Hopitol on t
If wewate a six+pos 1,
this world depend on whether has
were restricted or not . But If we're

okay with the uppe bout depending on

dow p , we can wate

a six + BOSX <
, p)
-

The "implica constant" can depend a

I ad i , but not X


