;q:ornt;

The first derivatve of f at a
f't) = lim  fath) - fla)
h=p =
h
This gives vs fta) which are.
Coefficits for our power Series

E R Favh) - F(a)

n=i

We notice that J/ (x-af = n(x-a)
dx

= 4" (x-a) =n!
da"
hesr_a, multiphicabive
Ta recove~ P’é ?{‘ Conkributio 0/ % @#@'v‘s‘ W okt J#“?‘/‘I”' W'P/F‘Gﬁo\
we excivde He Fctoricf Form = / x £ta)
n: This Fondion is contineus, Smooth,
Now we have coefficaiks from baning derivaives bok net Andtia.

wmmmuww \
Keat %}- & Conplen 4«%:6’.

E.’((JY}P(/ Smeoth & 10N - p{d_yb(f' Pm(b(‘n

=

Derivitives @xist evey whoe O*
Bot taylor Seas only conveges ot 0
Ardytic Cotinagin &A:/:hmy.yd.‘,&,
s not 7%:44 ’
The {:}imj abovt vt &nd,ns is that it Seas a&m-onpmbj piace Ir,t'\sm( cose, Fe Finctin
K is modlr . IT? m//of bc Smaoth ‘Arul,pk On one intewald and fail in the oo

The. Recd 25 hot no pattem o ensre Fe new Pee will be. well behared,

Complex anabysss *is more rigid, T? is dine « fractal. TH # is well behared
for onc Plece, Hen /4 isWell behucd tn-the cohole dormain . Aradiys ombinsabn is e Lok,




Reat Andytic. Foncions & Comyle andytic i

gf\cb’ons of Real Variables Can or Cannok be amlgh'c

This depends on the fingtion. e o #0
for the Real Case, it hes nohh’ma ko do with a F(x)‘{ , 06=0
functien being Smaoth (dffemntiability) / i
Smooth buk nok
Frictio doec not
egmd /7’//-.&-&4
or paintc 2= Z 0
Cornpbr Smodthress is Mo restrictive. A non - continvaus function
is not diffentioble at Point

Eordiums . Differmtiable 4 Amlgh’c, Conbnwous , Smoothness of break #hus camnc? b=
| _Smach on Helnteved.
Suppose We. howve o finction § and we are
inkerested ak pont @ .

The function Needs to be Continseus ab thak pank..(No gaps)
. The function moshh pard: order derivative [ diffontiable)

The function must be m‘nmtda differntiatle [Smooth )

The Taylar Series Must convoge. ko the fundtion [Analytic)

A fonction can also be. Smoath & non- diffemtiabie.

Stoathness does nok imply alﬂgtic}ﬁ in the feal domain but it does in the Complex One.
This hinges on differmtakiliy in cach.

_Son hav, cépbbé@lﬂ(;mb? dillowdiable ,/CM CScape Wk&irn R bt notin €
Grraphically how does differntiabion alow powo Series ko eSmpe in IR bt not.in € -

hat is diffemtintiond how chet powr Sete retate Zo (47




Igsrgﬂhmgbhwfg of an Anakic finckien

e tDlexd ak 2=

et _,,EEMLlc-S!b

«,,_ By the EIEEEEFPLEF
e T tigagﬁggﬁ%hﬁw

vl EQFLTE;L' w

— E,ﬁbscﬂ %Eghkbvmg EU

[




Ana{gﬁc Continuation (Exkension o the domain of an analyic finckion)
FCOOSi&r_a. perkicvlar analytic finction F.Il:js,.,g.iwn by ¥ a,poM_SMOS_“

_Cenkeed ok 2 =4 . ; nopits o sprs gy

REYIONS Z (=1)' (2 1) - T R

1By the Ca.uchs -Hadamwﬂ'ﬂzom,its radivs of convoeammisd. ThM:nSF,A§
lis defined and analytic on the open sck U = {lz-—a <1} which has
bownoy 2U -{lz ~a) =4’} . Tndeed, the Series diveges ak 220 €3U.

Leb US re Centns the powerScn&saka.deamtpomLa. gy 9

== 0 K e S = =

N {:(t) = Z au(a-,,—.a».)_._, SO ST S
L B Y B SRS .
‘We will Calea:be the Qs and dzhu'mloc whathv Ehlshempowcr Series
Convergen in an open stV which is nok contained in U.Ss If So, we. will
have analytically continued F o the. region U-u \/ which is skrictly lo:aar_ﬁ)m__,
U,

'Thc,Avstxme atodVis £ =4~|a-1) )D Tahc 0<r'<ﬁ
1l¢,t D be disu of redivs r arownd o, and let 2D be fks bouadcrﬂ
—nacn DUDRD )

!
Q&Ui (/.)m to do Ldhen (Lf: Singulerithes eg 0 Fm _L>
Kﬁy)ﬂ/}’hc thﬂw{m o ’Ba/l/dt/u( fmﬁm




