o Rl a3

"E[, _T)qe, Lav‘jﬁ S‘{e\/&

A probl
eq. WPIRT

L Expmembaﬁ Sum_vexsion

Lot e(z)=e
aMQ conc idor the escjﬁcm@mf/aﬁ sum

M'rf\)

(61) s() = 2 anelnx),

T \OWLC €(2>'€(~Z) L&t M+,)'—)QM+N

e Estmaile S(/Q}(?) when P3P (s on‘ Loumolﬂi on AWNOLL

e C

n=mt
‘ &an I’f)/\é’_ v '(Mewoﬁ :

Tt s E&Sj *o WQ 44 tha aunoge 07[\ /S(X)/

S Jstol ' dx = S S&)Sk) Ax
= S (Za e(ix)) (Zo e(nx))ﬁx

- Z’_Qa S @((y\m)x)o@x Se(\wda?x 7(0‘
h%
= 2 la, ",
(’ﬂ«.s s Pmsgvaﬁ S 64%5#/) We derive a kmoo ; O(JLSCW%}[Q Maﬁﬁg
Defing 1] Xl mw\.ix n: V)ézzr ol ot Wl for xeR, We el o
fide oot §x,,;<2) %Y S-sppad of KNS whon 1#] 4 Eguvaletly |
Heo iomqug e (%) haw ngAyy\,U/d{'g O'A%Wj !DJZQ"’CS
>
(s.1), thau

mmmé TF 5%, % s S paceaé and SO 15 clofine J by
M+N
(6.2 Z)sm « C(N+ T)Z a[*

{=/

ere C9s an abol lude  copsdant.

Mz O
v F 0O




R@mwh(nm prove it with €= 20¢, T2 hoa been proven with C=1 due

/{J{o\n“g‘ -V é m&é‘( oA y b (ED/(
o M; aughan “ WMJ y S 9.
(ii) H[WWJ{’,O/ S=r, I¥ §= )J(LM Ao, Ky AL wa% sfaow/u? aww«éz
‘(:L\,Q (AVQ?L (/ZPC/@,J aV\OQ so g izZ}/S(N)IZ s o Riewomin  sum ‘;Cor Soi [S‘KX)E%{X.
ﬂws/ 2y ¥ —» =0 5 g:is(xé)}z_%’ ,}Z:;Iiamlz, o ﬂé #Vm -g/-—— Cavxm+ }mg g’\e\mé\/*éj\
Also, of ref, 0, =1 ¥n oondd %;:O/ﬁu:_ﬁ
el N= N 2 Jaf®, so tle Yo N enpost e removed.

Ty other WOéS) (¢.2) is &5“?" ipassézéfe wkv% C=1

(i) Aesume }ct,\}-'— [. T Hheseem says thot on avemge even L,
/S(&)} &« (’Y,T—(/\/"'g‘“)/\])% L. T[\é—- Z‘)C (; »"5' , Tn Paftttﬂtu,(?o\/bﬂLLl.S lwfoii
'ﬁﬁ( ot /éﬁp.@,L ol (:, This 1« a Sa\/'mgs 0’;5 Tif\: g H\L #W}G/Q
boumﬁ igf&)!é N
(iv) The fov\am&t'% M s ey

a l“;g;,: | 5 onelor)l= ;s*&)fr},:i,amm“”)i >

whore  g¥&)=elemx) S0,

Srvant snd WEOG may Ly dakes 4o bo zet.

Prm)}ﬁ l,él(?ah | X+E€
For o0 confinUous funchion fiR=C fx) ~ 7% dw if € sumall.
X-£

The ovn g@,%ﬁ»@"‘jS' on Ha Size @&i"{u)l}r w doag Yo A
e Will agprorinsate ST by [ Js) Ao wsing méf/w@ Jpvama.,

x-$fa

—e
Lo~ 334

Lamma, 6.1 (Gellashss,1967)
f {R>C hoo conbnuous Mw&fw& on [X'%:X*’%J/H“‘W‘

x+8/2 x+8/2.
ol « + 5 156 L {15
3 ;iS/i pldy + lég)/f_ s

&




fot WLDG 1m0, Vsing tiligeation by pocte,

Sz N
z

5(%—3%’/3% = - L4p) + § M

S — 5 Tlo — i )C[> .
_52( Se)fl)dy = Fe) ary
Su)ﬁmclﬂ/zj H\z % @ZV\DL)LLOV\S o (vedo

St

546) wg/ )by v swm - JEiy.
Hewce - 5/,
#6)] = f~§ ?@)Aﬂ - »5 HOIR

LD G M=0. Agply Lemma & | dr= Sx) ot esch X=X F gt

Jsx)]” = ——»5 Isen)dy + % J gsty)stylfely L7 %%, x+5)
,M/a//ﬂ»ﬂ’\fj MDML Oé

Sin 7%&760«/\45 aa&o&t}\e T aw nen
g SF W@pj}(g wirh WdJl)

e union wsdulo -’L s w‘w’mmﬂﬂ i [0)1] (SCX) "

Thore fore |
Z}szx )| = ——j (stofdy + §, jS(g)S’/g)Mﬁ

L=

Bj ?a»wmvéﬁ LGQM}’%
S(vz) olg Z

Aw m%nﬁ S’@)—— Z: Anin 4y @/Y\X) M&Q an Cauc}x3~§¢)\
[ Iss6]dy (S seol™)” ( 5! 1))

(g ()
£ 0N Z% .

warz ‘waim,dﬂy ,

Z




Thoretoce

- N

DI O Y 2!%/\!)2: o, |*
N Wl

1=

#23(2007).

€
L@t ot )O\M*N @ WA) /DM]% MLY\"/\/\*M

QC 7% s o ‘[‘NWLQ ,,-Q”f 0? m\Lngg < zMH "',MTN} Qp = 30 :;ﬁ )
H\N S[‘j, is t}\/& nuten bor d—}r poauts af /4% in AL residine hnad

ﬂ,vvmeﬂz,
Mmél I%rm\j ®>

(6.3) Z ;Z,/'/ ; /SM a)/ ¢ (N+Q? )M%w

Wl\u\é C s ﬁxﬁwﬂﬂf WCvaﬂ»WWI 6’
o daho the ﬁvi«j Loa cbions

me o the Po‘w}s X,
i Z éz)(@}3)=/}= {a{)éﬁy“‘) @)[}

Since /[’Z""‘Z&“// > '2‘/;72 Qr

gg/)a%é wivh §= 27 By Theoaw 60,
MFN
(6-%) Z Z Is(2)" < ¢ (n+a*) Z} a. |*.
(a‘z)

We must massagl e /9767L 5‘<J94/07p [0/%) Fz—v I’JMV(\%)W/‘\I\;—Q
T e 2

a=l

[“)7):/




ZX,S/G } in Jormeof o discetle Ponivad LJM%%!

We zmla(;md -
[t T(Z h %*3 ’)5( ‘m) Then

g

%2: TG0 = i 2 A NON, ) e (42 el5)
= 2 s )%@(L%LO)

a o’

=9 2N

a

zoélzm\}ﬂ\[ﬁ ﬁ(‘ pawxmgav\ Suw g
Z 6( ~)= ZOL/“«[J)

z aza’
&
(hney SUm = ada’

(/(Simﬁ Hx&
C (n) =

e )'\a\,ké
T{Z)},)>__ Z S/#)e(%a\

ZQ C(h—L)
= 24 Z d 1 (F) £ 2

d|(gn-0)
= D _aq, 7;*/4/}‘)
o flg
b

= ZMZ An
e A

2 L2 (%),
Thavede, the left side of (64 15

L - : (+) b

;% 7 21wl -jz;g /%-ﬁ——s/%,@/)

]




e have
F 2
L P > _ L 2C
(65) L ]T\fz?f} N 2| e 55 2 al”
Pﬁ*\/ﬁ' o=l M4h:’:N+N() MENeNtm N

B@DJ_CV Td}@@ Q:m aMaQ Pé%}v"'zct ‘LLL@ Sy WMZ 3% (6»3> o

o M Wﬁ%‘wﬁ D[P/OQ: ?S— Z An —”’ETZ An J Hi’ Jetf {}OQQ

ManonNtM  MEREMEN
@]C (6.5) bowous P Nzl )
P al*
iw P g}b/}? )},
D(PM) I m“ﬁ“ﬁ m OU%MMQ bo Joeom the awm% 07[\ Ap oW
V\Ea[mwof) ond) Fhe avorag e poen ol ... Cocollary 6.3 o
Saya- thad Dlpa) is swall, By oy %w pnat” o amd P

L
vj cans. 1§ MZJW a, 18 tLL c}/\wac‘tw‘u%'c ﬁam“ﬁm o7pm

[
2211

# AY\'LWW%Q
set 70 S ety MINS, Lrike

2o 171), 24y [Trem nza Gdpi].

géz&z azz;) 11 %@‘Z(g“)“))zé ¢ (/\J*QZ)Z
Also P . ,
(6) 37 *;15‘ ;[PZC%@/*Z] ¢ c(ViQ®)Z

T+ &:J}T/ /6.6) say s muﬁ“j *HM/{L o AU gL OUEA /D awcﬂq)

‘PZ[F,O\)-—Z} «W & NS/WW)

[',8.) % et o WJ /3J Z(ﬁ/q) A~ —}52:_‘) o 71 tomtaing 7"//\@ 8%}260[60(
mum ber of dmats & Hu residoe dase &wa@p, If[,oZ(p,d*Z/
s [m%e Lo many o zwd)f/ (6.6) ;szu thatl Z wust be smadl.

#34{(2007)




&

W (Larﬁe, Sieve — Siewe \/‘QT&’iM)
Lt 97 € SMt o MrN | el dehne Z, Zlpa) oo obove. SHFOIE,
][z;( (iac)\ /’JﬁM /D/ f,}\u\(; anrd f(ﬁ) M/ZW C,/@aﬂdﬁ/:b a M/Q w?ﬁ\

Z(P/Q.):O. Aggumg f(/)}é/b 7%( M/D W&é 7(;( gjuafﬁﬁfé ;) e
T S
L’(ﬁ_ ;I;'; pfr)
Thon. ) |
Z & C(N’f“Q) . J:’; /42(?)%@) (: G[&)%S&’W”ea
J 4 98

M % f(r)’P for sonns ;J,%/w 7=0.
Thosem 6.5 T vory simtlon Fo Slberg's stevt (Thooem 1),
ond both qive rauﬁMy the same Shenghh reavdls whe
f(/?)%s bouneled o amma:gz,a,, Whew f[p) is 7W¢€ /wx%ﬂtm
o Jerm th Szilwﬁls Sieve diflocn -t nﬂwa%{/wh&
Ha e in Thessom 6.5 (%ie &Q%M) Is 7@#@ easy.

Qg € €, 5. SCundzo S glp) a-veles

E@E, !A)e S"\a” vae Jclw\i ‘)%( angr Apst, -
Gr) IS k). =)

T)\va\) 103 (6‘4‘))
c(N+R*)Z Z Z%% Z k),
pG)=]
oa Mﬁ. Fiest we show ﬂg'7) whon 4
OF “Theprem 6!2, p

T s = 4 2 I,

whire T(p,k): P(S(ﬁ/‘»)“TQ-S)J s= S0
2 2 P
2SI = p i/sm)-%} = Péﬁ(s(ﬂk))- ;J%; S(P,%)JHS/Z

h=1 !

> P é!sﬁﬁk)r - IS,

:/D/)p afhw‘ Fromn the pm‘?

’):WZ%‘ The




Bﬂ Cauc}/wy"’ Schwarz
]S)Z: 4255(}0,@/?—/:)’%}) S(P,U/ 2

ED)

A P

(Fot N o) () Zls 6

Thus Z* }S[-%)}Z > ’%IS)Z”IS)zz h[F)ISiZ:h(P)}S[@)}Z

~ =y
N@(f)suﬁpo&a (4'7) L\ajogs gcor‘ %:Y“ &Mﬁ 3:5) w»i\,mz (P,S):-‘/,
E“”j ¢, jeezrs (grs)=l may be writn m\gw}%m c=ertfs frud rs)

ith [£e£s; 14547 (e,s)=1,(r)=]. Them

#29

S lse)= X, 2 fse A
J£CLvs |£etS  Jeder s
(c)”) =) (fif)’/ ['f')f)=(
Shce (67) heloa w}% Z:s oondd) Y sits Qpgys ) Iprn 070 Cﬁ'ﬂﬁé‘d muMLMS/
21tin T/ o
+

i holla wivh Ay replaced by aye
2_ }3(‘?‘*-‘?)/2 - Z ]S*(%)IZ ; S*(x)::;(ahf(gne(nx)

j£e£s jzets
(e,s)=1 (es)=!

o n(s) |6 = W6 SR

> %
—W\US };Zcérs IS(T%}II > L‘(fg) I{%}”/S(é)i Z ,'s (SM (Y") }5(}} /
g, rs)=1

ie. (6:7) hols W;H,z;lfs, Bﬁ tnduchion ox the number of prime Joucfocs ”fg;

(6:7) holds fe L sguare free g

y-25-11.43¢

Aﬁﬁ- f"‘!mes i (Y-‘j‘xj} E‘mn-’fb‘ciﬂmwzsls ‘Hﬁm




@

A. “pwdo»s?ww”. Suppene TN cgmel, o MrN] o d o s2p2lN, 7 anicha

R pmodile p, A det 2=, Ttk dabon of
Thoorem 62, Lo Al Swi\”ﬂﬁﬂ 7,
o(s)= T = i

W@\l\/\ 6&5}

ZM»QZW‘

()

2CN =
Z= | L ZL;Q
Zwlo(

~oh L ‘w;-J/LS A s

F}vs'l’) “'*'yw i’a (,Sn,’/)ov-a«vlC ?
fs/‘/n‘;o;"- l c{ﬁP \‘

N

M.m triviad loouch [ 7[(&)2@
’@@t Sidﬂi a E\lj (aucl\j- Scj,\wm,\z)

EYZ’JC Daonoke EJ H +he double sum om the
e (24 )(% P ({3})%)

35P5& Bép’é&

¢ re) Z 2, FIF)

3LpER :ffé

571’/&)34;& { )+ 2 Pl [T’ji'i)f

3{)#};"5@\




Lt N=5pp s aepep=@t €[] 5o z=P1
Ho ¢ p(6) + 21(@) Z % J (5 )}

LQ neN

Bﬂ Cauakﬁ—f Schwarz ogaun,

T(F)] ¢ Tl gg &(;;ﬁ

55})5@\ f héEN
USMS é('H:O) pe howe
£ h
T z:<~,>—> - fﬁ—bz(m
=

P
e h=1 he?’L

P
h=1
BU &vw‘f')\M c\ﬁ:zf)/xtox)@rm 07(‘ Cmc]fﬁd\uuarz

) e (EBIE )

ep 2 JZ(” -1

e Hee (o) + M(M%{ Za}’ =

nlp)= Mmgnﬂ (? ’-}}

onfimala : np) I Oj}> (Ao Pafawv
nip) < P Ete (bw+ knowns Buegess €5

nq;) & (ﬁbg f)z_

Ll (we)-1), Then

"

- >3 (260)- %)

woazuﬁﬁév 72\\!«)

+. Tt Vnogzw-@@ov ‘MC/< >

(ﬂnkewjj acsunes ERH %ﬂ D/mcui‘}‘ L’&Ad‘)




~ ﬂ\ﬁaﬂ?m 6.6 (Z.Enn‘p,/()
Fx ¢y0. Thu i o 5T
[{ a<pent: np)>NEf< e(e).

/_4_’2_1. }3( awj jClXeO{

[332pene ngd>p

A ofe) so thet fo S NZZ

>0,
5}} & /ZOjﬁe;? N,

P of torol i
Defire I by N Ww -/'F
]%aé sN'n(p)WPZ}I = i}{u <pél\l i ‘“be’iﬂ

J=

Zf pen® ()7 (N’ )1
c(i)f &, ﬁogﬂ@j/\i

IN

N

Fr‘aof -)f T]\@MM 66

Aﬂ’/j' 7@% vt {5’ WIY//\ f/\é
T4 Fa% P w(}o)»’"/\lg ‘HJMC/

set ?Z:g/sns/\/;’;f"m\/\}‘g}
>, | e prinetd jer Hewmce,

(._,—> ) V\é’?Z Mewce 72 avmcig -}Zgl:f(p) N/MW
l 1ARE r\«wé P} &f Q,wz/vj 5u¢£~ f)‘”“’ﬁv f; ’fakﬁ &_’/\/ 4&9
) )
L= Z: f;@ > Z = #% A/,L}\].n(p)ﬁ\l%
P)NS

Theorem 6 A N
c(na) 4N

m) ¢ S ¢ T

Dp Hhe pther L\w«ﬂ = &P(MZQN€> >>éN
Mczé +he &Mm *ﬁa b S

foy ﬂam-em ’%’ é




3 Chaocter sum versisn of longe sieve, &
%M bjert— \/?Lnag,kckaéa\/ Tlesrrovn

Qﬁ(aﬁ@ f'l"“% A D‘If?cwd' C}/‘w\,dmﬁéﬁ/& fX »/vw)os Z}g Qy';miﬁv*&

bﬁ ’}’,}\QMZ S N0 c)ﬂmaﬁ[@/\\ (?UMOOQg")?N/ngl‘éZ) o \k/"dj %":V%D/
M«"i\i&@- /><() s ‘W%\( F%”‘\V\C“\ [,/} cx/O\ c’i« oAl i‘fwé% vweél Z . E ZM‘N&‘Q}W#J ,
7CW 220 ZJ%, 7,<7 e 10 on VY. phat X{ﬁ;}—f/}égo,/f‘

Lomma 6.2 T4 X 1s o pnenrfivd c}/‘a/\aC“!-@/\ meZ>))+2AW %rcmy n,
%
oy e (R)= > 7el™ly)
h= |

| 5
phot e 3 Rmetnly) = 2 7@l

(~g)=1

e

(s He  Gaucs sum Le X,

Prood  TL (nig)=], thew
4,
L) ()= 2 Kl xme(™lg)

=

- 3 xie(%y)

W=l

mEY\%(MAZ>

g
I¥ z!”/ both sided ane 2€V0 Since g; X(W)y=O. Suppert («\@)tci?/
WOQ %’2‘4. W V\:V!I&‘ ZﬂZI(ZoQ;EaMOQ il
Eﬁm“%-:Zf%OZ%@Hd
=| :o'/\r_‘,‘#'

[ L
e

5(c)
Note S(C«‘il):S(c) (P@pim 7 with Q—/) Thoa, /"f (v,9)=1 od '\/él(w&gﬁ
‘“{‘%W,, 4-1 _ Sl
(V) S(e) = 2 T (g leve) = 5 w(agrve)= SCre)=SC).

I—( SCe) %O,”‘:‘éﬁ/«x F(v) € go,?} ‘{j&r A0 such v = X8 '/M/n‘mfﬁuke,
New ce S(c);‘;o Lor ooy ¢, hoce

LT - y\l‘\ -~

%%/W(T) = o= AMT(T),

=

#36(2607)




M If Ais o pamihve honaclen med g, Fheo
[ro]= g
E@ﬁ Bg Lovma 6.2,
J)” TR = i ‘i iﬂﬂ;)%[hﬁg(bﬁ%j‘j}} )
Summing over [1£M=q @;Zves
)| c 0" = 2. Zw/t«)x(»%) Z,@(“(‘“ ;)

ﬂ\ﬂ, Sum s N is Y‘DLAV\M L‘\ %1) I wmc{/\ ¢ aste Hhe suw KSZ H’W%

bla) Je (Ol ——p, 7= 695,
N9?. (’t(@/:\/—g,

Tl«eafem 6 7 (PO Vm03m0€féu )
e gﬁﬁfé‘f’ Cl/\M“aC‘{rM X MDAL 9 )OMOQ a"‘é A,B€é R,

Fo{ aY\y/\
} > K /« Ty 297
in=i
M (}Zm PhMH-}M cL\cwao { )
gy L¢W\W\,GL 6'2} ‘z:l h
S _ = % (h el ).
A%\A—:B?{(M - o) hz::t%( )A§B <%)
Nex (f(w}—mw)) — !
/ /-———
/% 7))+ | (%)~ |¢ et < A
)L[ OL\ Jpnn LM X % zM MWJA{ (;M»C ﬂ«aw @/LL
WO stmnsce T gen.
}),52:8 ,X(m} = [’C(XH = h/f/
= —= ya _3_
2\[5/ I%’:zglz +~g/2%;z,( Zpl'\>

ﬁwo/[%
0) nip)«Vp fap (show dstai)s)
(if) hip) 422,?7‘5“' Lo ald €70 (exercise)




D;f C[Z): sed of D}’Ncﬁﬁiei" C-ff\wg Ju,g mapéuéo 5
C*[@}:ge‘f‘“ of prmrhine honacters € C().

Thesrem 6.8 Lot By Compas e C and /aw'{'
W(xy= > a, Xk).

MHEREMIN
Foc any Q 2/, we have
S5 3wl e cla’) > lal”
Zé& J Ke c*(z) Myl sng MM

PV'BO\ﬁ APPJ\]J L&mma 6‘2 éwwl ¢y oM Wy oo
)
nh <A h
T(R)U(T) = AR IOP ana(—?)-) = 5 Tws(h)
h= | mrlenEMEN e
s S(x) = S aselnx),
M AN
Theve fore, . 5
2 = b
T < F0050) |
Te ety xects) 1P 2
¢ } - Z[MS{/%}}
e ) h=1 >
_ : h hs 52”\,)7((1’12
= kl%l S(Z) / XéC(Z}
0"‘127:’

By wﬂveﬁo«mﬂﬁ{) the faner sum (s O unless h,=h, yin shich

sum 1Is t#(@}, /A(‘pp{jmﬂ | ewama, 6:3) ;
2
S Jumlt £ 8G) %!S(%)}_

% Xec*(g) (k,q):l
By Theorem 6.1, )
;: }S(*‘/g)fzé c(NHQ?) 2O Jar I,

ST E S Jul ¢ 2
ZI;Q ¢6) e C4G) ZL-Q Ch,;i; ten M

#37(2007)




eve : af\mam(er version with bi;{m;m %WMS>

| we have

- Theorem 6.9 (bmge st
b“ )10,\/ Wa(‘ ﬂ\mj &7/)

m\/ (Wﬂé)( V\MW\OQ\IS Oy, - 5 4m,

5 WX} L Z o by %(w)/

U, m=]  nF

69) 5 5Q P ) et
<<(M+&)0JZ+Q)( ) (2 Z 7 g (o)

Fa)= 2 Xlo), Cf() b, X )

E@nazk double rune sn A ;flkj[c
PWO?C TD MWUQ H\JQ C&ﬂa&v‘m«a mw&%,r@m!/ AN go{ﬁxiﬁ’ﬂj WA lif/\

O ‘Wacawé}\ VTSN of Pew&n, “Amw o
| cHT gs y
e A e 5(#)*0(?‘",4:::)

27l

cT

J—

e $0)= 10 N WLOG U= Ut g

mi;—o by A lwn) = i Z s, X Gnn) S(a)
o Ty <2/a Kfom) W )(ikn?((n)n'g)ig

_ _.L_j
— ami wEl s

1T \“’/"”/A“( o

+ Q(" 2 %/amw})

T tan [l
T the eresr Ferm /
/E%Tr%? >7;,£; >
At Jusl ] omd [Tn) <] Thuw the [eFf

N
Put ¢ = TJog Gamns) ) Se

s\de PUSTVARIS T "
« § Lopewl-eolisl -+ 5 pu Y
c-1T
Mmhcorm%in ., Hence, the left side mf (6.9) ,'s 197 o Cauo Schwarz
U\%\Aﬂjﬂﬁ)
e+ T , 1/2
|AG, %) ) (Z_ % %C%) B(s/x)/) As

LS 2

W () (Tl

+ O =
5 Q # c’%)
O -

o(R*)




gy Thesrew 6.8
Z 2 N
cp’)zz/ | Ads,x)] s C(M+&> Z |G } w (0?) 2 la. i
ectt) )
M S'm:
N
Z <§>[a &-— B(E/X)izé(/\/*@z) Z )hnl?’
’)!’6[*([5}} =1
cHT T -
Fin Lt s It
) ;T = 0 el £ o zg/ = 42 40g @THN ).

/)M«,a-{wc the | ew[‘f‘ cde of /é 2) ts
& ( [Om] ) (Z ) <(M+&’)Z[A/w) bj(zrw) +Q

Takmg T‘—'(MN> WFMV@&» the /owaf,

Theorem BV (@amb:ém AT \/macgme?!ﬁv ?65>
thow ¢ & B 0 that

For every A>o
, Lily) X
pax war | w5t 55| < o

g4 o)™ ag)=l I

Theocew gy X
Foc every A7 thoe € @ B o Hat
Mmax max jq)(y;g}a)-— ;4—)—?2-/; « -@?@/A , lf"(/;q) ZA(f .
' —0(mﬁg>

3 e @D

Exencise Shew Theerem s BY, EV* AAL ezm‘guaﬁwdf‘,




: | Wiy A )= K (n A ~
: M 70((// /<> h%:‘y )

Lomme 6.4 For 15&5)@
o | W) e ~

;Z———Q O e 55"(542,@) j;(%l')} & Qly € by b ﬁ; > vwﬁx)q/(g/x),

“ gegeR  2eCG) =X '

}:)/UQ 0>SO IS At e at.
e MW&ﬂwaﬂw‘j el ation

frj@i W W'/%\ ffL\
D m@ Y40,

Py, ax = T3
(19,2)= 36 Fa)
wéﬂ}c?\. 'zm?ﬁes
Y \
;H"@;gﬁ} @1}5 -47’@5() w4t g(wlm,m)
/)@L“}CO
NOM) Y\QM' e ,DYDLLQW\ To sums k?“@,?i) wﬂ’é\ X th\m}ﬁ%' for gewd

xe ),
4 Hhoos with Pl3PTS Hewce

%Cp)s?(,(p) £ all phnas poexep
|9y, - 0,70 & 2 g
[T y, X)) & 2 Fg ézllw—”g’“
/ f;k f;&; /p ?5@}?%2503 }. oz p
P, P70 2
« tgg e mp <29
Setting E*(x)g); (:;}tj(; k;‘:;)( 3\5«?(333}05 -~ 5‘;;} | we oo Faan
% 1 '
E'(%g) < W WEW@'M v 2 @)‘V(MDH o( Mz)ﬂ»ﬁgxﬁ
x# %o

S~ v

—c, Jloex
2 xe ' [
A X+ — maxt
« oy T ORE gk
72 VA

bu[/ e Prne Mumber T}\ewem/ it €, 70 s & cmg%awWL, A qven %;MOJZ’

Zmlu\ces al'\macl@\s XW\&C{Z& a{\ﬂ(«;fﬁw g‘,/Z. {Jevxce
L
D mg/‘{’{%xﬂ)’ ) 205)

x i S

5 )« Qg X F xe “Igx ) 3t 6

9% T AeekG) S
o p( 45

Lastly, a(2) 42 6 §) oxed.
> e O g’;;:Pg(w#ﬂ,:@’:ww)=,;g(i-;i—)"(f+?%%>

ms Z F*(M)SZ
& Z@g Z.,

—#39[2» o',?)




: FT),\QMW\ Sw (Qtéag — Wal Jisz \’L}\‘?Mm)
For any fixed 70, and gnifocmly T
}‘Mﬂ X)} «CYS - 'Vl ‘/ /WOZ@QAC e >0,
QM‘M/‘E B C7 1, +he /Mfﬁ/\ea@ cw;ﬁlﬂvﬂ/' 7s FAQJ%G?L?VQ‘ — it OW’V“&LM < tmﬁﬂ/
bt a §,;uwzf/¢ VW cannoT be 7[‘00“"05 Fe me’F S H :bau“:”tf”’:f

Mhobbpli coctea nuviber thery

Lg g+ (leq EI))CM haue

py'*/v)'f‘g’}%g. % v

CN‘OHf% i ﬁfamj C7O
‘/?;3? WEQ@/U? Cf/:} o dfﬂg(‘pw &&/ o c.

i max}%,w% « X€ ,

e

&)
7_525&3@& &) ) g

Proot  rite
‘N\%X }Lf}(jjx)/
‘ﬁév‘!” ode

" < Wit g
, W (W!% WM@/ /%)/ C'f‘/) +o n

ob 'Dmcl'\tﬁ"*' SEY‘I@S ; 5

m e Sép/\isﬁfaéieoq a’ﬂcm:?ﬂ&é«:f?;ﬂ ‘ igwamujf@t M7/
An) = Zg/uz'a)ﬁaél» ,
Qtwﬁy WSIAM W“J oYU
; LS A, spmieh oide couye st
T‘)ch7M%’LMWLW AU, write jz} cfb ) sy ’
) oy b = Z_ /\(C) (a) \ ,
ar a?l/t
- ; /\(C) Z-_/M(Q <inel Z fa}=0 '@(‘ ce
(é.fO) cen/u a(&u all
= — %A(o) %/W) — 5 A %’ym
< g {nMc C.JV\ a Yl c
aEU

celh asU uesn/vo




‘M Lot K be o primihive chanaoter af WM;%Z) yzgm%

> 1, Thew
Yy, %)= = b); /\(C)X(bc)Z/u.(a) + 0 (u* 3/2@3&35’)
bw\,c%r%
E‘C’fi I gLu Fhomw Hho Lomma S llows f?’/wm/

N@/M} Z/\(m) wy « uw

NowM;ﬁ/{ By (é 10) | we hare
x) = vt Bt e

Py, x
u))nére
V= 2 wiph) « U,
VL g
t,V L%ﬂ/)xz)ﬂajé x() <<Z ]g_‘zw/ﬁm,) 9 [}
P ANICZOL S > k) (n=ahe)
wy, <b*® ﬂzc
o e
= - 2 A () x(be) Zﬂ/a) (hobe)
- betY a‘%

‘cru bzU
B] He %3a— \/‘mog\aélov mé’ZugJ/h‘y (ﬂememé '7)) P
S Xlwbgb = 2% ; IOR — gk Z K e) S L bZ 0,

A<b<B
& )4035 w—staxlz ’)((b)) & Z%@gg ﬁ”ﬂg

Heu e /
© IV, e ugtts LY

Mso éy Thoseem 647, .
[P [« = /\(c)a};{ i(iv%ffi> « Mzzdojig

e<u




Pl of Theaerm BV
Jo  Theseern SW fnhea cont of

Ctart with Lemma 65, The cm!’/’w‘b@;
the Jerms wivh jé(ﬂcjx)c, Suppoat Xz Qéx'@ |<U£Q . By Lowma 6.9,

} wax pax - = ~¢"/h
@) Z o elreen-dlexe U, g (D),

whare ‘ /
{ <~ 0 9 3J2

D= 2 L Wythgyx et Q" hg* ¥
2528 2eC?G)

and, wiing Theorerr 6.9

N b
D&— Z 54 ;_ max} Z A@X(bc}? /A(a))
alb

e CX(Z) Jex ch—‘\‘j
bru, >l a%iL

(‘on)CSZ‘SQ

V4 ,ﬁa3X ma X ,,_/_— ™ ax A Z (
c Z - ax N A [ Klo) 2 pt@)
77 upeapa B ety qgere® 7;(5) e Q’f;,i”zf > /;;'Z/M)

UL, EF cece26,

A,

3 | A L 'Lz
X ‘5’( L6, )(e,"+a )@=s ( > o) zﬁ(@%@
0' e& 20, b é2bp &

Q,, ba,: co o

& L"j

E)» CLe%y;l\ev’.c essz'mafes)
S AT « e log .

ce2¢,
Also, .
> bt £ 2b, 2 2, ST e
bz2b b42b b - b
° ° ptl)s25,
= 2bh, 7—{; (H— /§+/;?;+/—é-+-u> &b, (,@jég)%
peab,
‘TL\UA’A‘/ li ( \/7—
z b CO ¢
Dy (hogx) max o 2 ((Lbco)'ﬁ (b7+¢") (QO+Q:'> [ b X \
o by oo () z)

@D)E;cho
12
@ (bogx)* maX (-2;’ + ‘iffz'l’)(”z@fo>
& o
1N S S
« (o) ( log0® wm T X ZQ)
The lef+ side of (é-//) % W?ﬁcﬁfzﬁ,
5 2
xn/,@'w) 2,& + MZQS/ ﬂogs)(,

2 I, S X (e 3=
& 003)( -8k + —-——*‘-—% +
3 = x’/"ﬂogx)yg) g=A+19a aud e above is O(X/(;@»QQ

Toke C=A+'%, k= fogx S0

$#39(2007




—ﬂwM (Bau fﬁm‘?/; Dawven ;ﬁof’f - Ha/};gf. Sam {f/'?éé .)) 6
U"“g’““v*-;“' ‘fﬁ‘}" X/(ﬁajxjA YO X) e }‘/*m/*é

Foc ary A>0, proena

q/
~- . o x \* 2

6 B 2 () e
(ﬁ/z,):'}

Pm@{ L@/‘; (“U// /\ (?’}/V ?<// 7/ A e 5«'75»/\;”’/"”"’/99@) W““/j V{{_/K/)%}: P(Xf;{D)’x'

14%\ . . i
Shact W Vix;g,a) — ﬁ— = é’m o x) V’/X/?QJ

«ecg>

4
e A SUV sV, OO ]

3
s > f X )P T T, AOVICY
Z ($es2)- "5‘”) T ¢) oq,xlec/zijj P 3; o

(ﬁ?z/
N )Wx)%)/:ﬁ

#)(Z xecls)

(Cf fﬂﬁ{ o-,[ lowmm a 64)

5Zum o&‘f’/ Srcb/w

it

Ij(' ’X s /ncj»ucz’a{ 0/ /omm/*mé ’X ""Z\AY\
W 6 2) = %&}X)+O(/>@j x),

Su‘mm?ﬂg o Zé& g obWV\

- / z 2
Zze% ﬁ%lh)(xigﬂ)~f5)'1: ZL:_;_ %) %}}Wﬂg?{/}} +0(x@ﬁoj X)

Since )LP'/X,X ))« K The sum oa +he kA}i)\I Al

4 Z_”-"‘" Z:_ /W AJ%»/ LZ c?(r)

% 7<é C"(g )

«@%X)‘Z: max )!&X) +{2gx>zi__2Jf, j%lggéjWQXW%

g,é(/ogx)/* xec*s,) (ogxf <200 9,52

By T%ewew\ SW, Ho Lot svmn o 9, L K XIQ-CW e/ >0. 87 Thesrem 6. 8,

H«.L LU O %
« (x+2° Yy S_am)” « (x+2° J) x dog X.

neX

We 'F’/\é*/} hoot Yhe lef+ cide o4 56./2) /S

@ XQLsgx + éﬁajz)() X;C05X+ Pxhgx ) & X Qdog* X

<2‘<&

ng‘o‘ka /\/&n*ﬂm%ﬁ/ (?70j SMW@AZ #af #\ /P# [/Je mﬁ(g /2) /s acwaﬂéf
o XQ Log X




