wcc&nesd)mi, Q/ZO @
Sums,_end) ayerages of grdhmetic functions
(Ch- 3).

GOAL: ﬁl\l&h o Cridhumetic function -C to S‘fu&.r
H«e grow“\ o'(’ SOmS /tl:e-_

(o) Z £l) (b) % Z 46
os X =00,
Nd{'os"

l) Alw&lri; (&) dcb\o'}cs 'Hc som over hE Z+
wh n&Xx.
a) (b) 12 a aind of average of the First

Cx] values of £
Some fc.rmmlggc(i

(1) usv(, Cuuertly lo C.”Mco_u.s Za, for Sowe
aé IR+, 1 g:‘ )

(2) § F:IR-C ond o IRSIR
Lbofd ‘\Uﬁng;?() for x sb"',‘c. (o.ge. = (.),.m'{e

£(x) = Oéﬁ(x)\ ("f&) i L’Jf\ oh @\03&3”)

f’)c()/(xl&bum&ccopr £
(e lwvc,JXc\T\@ >: 3;//70 such ‘I';L\CjJ /Fé(){sﬁ%cjéﬁ“gc

for x soff. Io.&c).

(%) For swuch £ q ard hilR3C, e woride
PO = hIFO(g6 ) i £1x) =) =g (x)).
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M) We voude Fx)~o&) (£ s asymptatic
bo o) 1
),cu;-goo £0J = L.
,3 X)
E xcmples
(i) v axa: O(Xa>
() x%x = ox*)
(i) §a+>< = x%+ O .
(i) X&+ X+ L5smlx) = XtxtO()
(v) x%+x ~ x2
(vi)
> 1~ X _ ithisis the Prime. Mowber 72_&;.
Péx [ocsx

(Lol prove this lader).

(vii) Hosdes result (wc. U.:OIA"E EM W

I crror
2L =x_ +O( X '). terin”
p=x logyX (loac&x)a

A priwary tool for dedbocing, O ) and S
resulls Mor sows ke oxdl (b) b Ts

kﬁ}“&w 3_1_ Eiler sumuation Foru-ula..) or
I.‘r £: [y,x]‘* IR s cmw‘flnuoushr
cﬁr@mwfu‘o.ble Oh [y,x], ond O<y <%, then

> 20 = S:F(f)&’c ; S:(f-[ﬁ])f'(f)&f
x; nsx
<, nek £ +£‘(x)(£x]-x)+\cfy)([ﬂ'y).
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_Procf.
Dencte the sum 6«.( 5({’ Y)X) ond] nete

thed
,'\/, X)= Z £(nl.
r\=|:\, t]

Then
Sxm Vat +§) (-DF (24t

=y #(ewd Tt lat S “L41R At
.wt rake b

w'fk%’( p) ‘r_q’o
—-SYX(—’(£S&£+£1“(£)|X g eeat -8 T41P0) 24

= %460 - yPG) - S [+1€ 104

Lyl
- ,ﬁ— G-y fG) -5 T T e1e that j‘ FRALONT
[y wte
hterials =" ¢ el s
h= l:y.'l%'(

I/\ LyJ+|
s comdost — XF00-y 1)~ -Lylf, st
on eackga)lvcw nt)

XJ"
subuderval - [x] SEX-J F(f)&f - h S £HAL

n= y H
‘—'-X‘p(x)-y(-\(y [y](e(iy:l*l p(y))
Lx3-1
- [x1($60-£(0x1)) ;g%jm fonel)-nfln))

[ Y xf0)-y£)-Ly ](P(Cy:l*d"‘(y”

make SUM

mee = Lx1(60-A(Ex T I +l)- D)



Cx1
=>  (nfl+\-nlEn))

n=Lyl H

aﬁ&& X xP0) -y £6) - Ly 1((Lyd+1)-£)

S(F59,x) - [xJ€0d + LxIP(CxT+1) + 5((} sz)
Cx1

-n=%]+, (nf(n+1)- (n-1)£(n))

[

t::l;\::r: x£(x) =y £6y) ~Ly1($(Cya*l) - f(y)
~[xI€(x) + [x10(ExT+1) + S(; ,x)
= L CrxI1 )+ Lyd 0Ly T4 )
= (x~Lx1)f(x) -(y-[yﬂwe(y) + S5y, ),
as r:ttblreco. 0
R =R T

c.dds one wore teru. to oLl SLW; Mmoneerer, o

such Yy Ey]-y=o. ) Eﬁr)nel&s)f

Coxollary ESF: For yeZ+ and averyth:
eb= o5 a.bch, ! Y'é ~

> fi= § A4t + 5, G-H et
yﬁ. haX
+{6([xT-x J+£6y).



