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Tuesday
, February 4 Consider ((x)-2LE) :

Group Work #3 moved to Thursday · = (xlogX - x + 04mx))
Suggested Problems #2 postedThursday

- Lets - +OLk)
#heheranMongol Hombo-function -

> (log2) x + OlleX

AnGlog F,
· - [Ald() -2[Ald()

dEX &%z
dSX

loguA -AE, where

· Exercise Compre tobath
:

El =Lt)-2L]↳sib

Define ↑(x) = [Ad).

logn =Xx-xOL Thes
dX

Define (C)= log [AADELEAdeX
&X

PG-PE
.

= f(x)
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Summary: LW)-2L() =12 X +Olax) Method is duck Chebysher :
o YM-Hd LI)-2LLs MX) - Weuse ((x) -2H) ; he used

Consequences :
L(x) - LLE)-L2s) - LEG) +215)

· P(X) > (log2 X +Cllag) ·
to prove 0

. 9212x + OCIex] < P(x)

· 4x) +(4(x) - +(e) +H() - (E)+.. In particular,

-> 1
. 1056x + 0(lega)

b 6
-> Cloga)x + 0(gh) + (a)(2) + 42x) - ↑(x) > 0.9212 · 2x +Olley)

OLIg - 1
.
1056x + OLIg2x)

toz
= 0

. 3368x + 0((g2x) ? 8- (212) X + O(losax : lugx)
when x is sufficiently large ; so there

= L22x + 0LleX). exists a prime power between y ad

Notation : f(x) Ig() means
& when XB large .

f(x)g() our g()f(x) - Minor modification establishes
Tex lasymp ↓frondsposthu

this is

So 4()-X .
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#tens'sTheorns(2)
Fax2 : Dividingya

nSX

1x +01)[
(b) Suffices to show

(b)[logey +lox
+ OL, [AEl = 04

USX PSX

(d)[ =glox + 6 +O But this diference equals

Geosp
(e)T = elogx +OL prsX

r32

for some constants b, C . (d) diverges ·

Elogpp
roof"
(GX10gX +O(x) = LX)+A .

Notation :-( +O
RG)[logy , so to

-XEN + O(Y C
says R$1 . Also R12) = log2-
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(d)=glox + 6 +O -Inglos +b +0L )~

Sketch of (e) : consider

i ↳=Clos
pu -)

-So We get

log" = logla +C2-

=du Exponentistry both!a

-> leglogu+R =ex
- loglogx-Inglog2 +OL-s

= logy-e
Note: we can show that

·godu- C =C LEuler's constant) and

-loskaa
3 = G -[

Toleways& voglogx;e.
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temmo : [wh(eglegx]" +O(xIglex)-
nSXlictiontoorithmetiisa fortors: Throughout, powd a denote prices- of

2) = of prime forters of, [Wins = [LE) = [E24
counted with multiplicity n nsX Plu nex pln alr

position: The overage order of was - [E#nsx : plu and glas
p(xq3x

is loglogn. (This means sexercise -El +Elitwhleglegn-xx)
[ ↳
· - + +(b)
=+O

= O(xkglyx) + x(((x +0x))
-> x ((glyx + b+0()) +O(CA)

+ O(x(g(x) +x((gle)02 ·0/1 -git)
+ 02).

= XIoglogx + 0(x) .
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&position. The "variance" of wh is Claim: For most integersa close to x,
-

Olkgbsd . was is close I loglogx :

actualstatement - The number of nex for which

* [(w(n) - Eglegx)2 /whis-IgleX) >Cagle
*
29

is :

n5X

-wegkxw &)
nex /whis-lagkex1 >Cagk+ nex

- * (x(k(x)+0(x(y(x))

- Kaglyx · (xkylyx+O(x) + (ly
*Cz(w(n)-((x)]x
--2x) +(lg 00(bylax). aglyx)2 .

= oX) ·

# profof

Compore: Var(X) = E((X - E(X)D) ⑪ Compare by Chevyshev's

- [(x2) - 2E(XE(x)+E(E(x)))
inequality :

-
= [(x) - 2[T(x)[(x) + ((x)

Pr((X-EX] > XVor(E)<2.

= E(x2) - E(X)2.


