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Power series of f(x) in (z — a)

1 f(x) BE power series in (z — a), Bl: # f(x) BHE * + *@-0a) + *@@-a)® + *@@-a)® + -+, Hl: K f(2)
¥ a B Taylor BB, f(r) BB ZEREZHEAE A (closed form) il AREKH (generating function)o
a =0 BERIEBRR * 4 *2 + *22 + x5 + -+ - X Maclaurin EBR.

B f(z) REREER Dy 8 H power series FIHIR Deony N—EHHE ( Deony € Dy ) FIARMF & —
# EARRE ij3ZZ|'JIJ AL f( ) * + k(z—a) + *(z— a)2 + *(m_a)i’* 4+ ey

PR FERRIFER T TH#E power series BFEEBR, BT UBERKAE, KEKSFHRERIE. REEE KE
BB E BIRE, ERERHESIIERER, H5E20EE, HKEIMEE power series B closed form, FAEE
Fo RRWAEE, FTRIELEETE power series BB

AN SR ragksk (Heak  F] )

B * + *(v—a) + *(z—a)® + *(z—a) - BB Deony, R, Deony —EEE a. AR Deony T R—H,
B, HMREEL o 1 ﬁﬁn, “7%%&%17 Eth gk, PREMEFE: H o MAGERIMERE,
SRR BRI gk

B % + *(2—a) + k@-a)® + x@—a)® + -+ M D, an(x), BB a,(z) B +/— B » BW (F—ERERBER
SERE), FrABRFIRZMER S RER >, an(z) conv. abs. DUKE Deony: MR ratio test KB ERBUBEHE,
WL B [ L

1. nhrgo GZHS)‘ < 1, HEEWER, WMEMAERZ » FIRNES S HER Deony;
2. lim | & a”“ \ — 1, FREMH, BERRRE S (058 RE.
an(x)
. 2 3 -~
Example 1 #R L, In(14+2) =2 — & + % — % =, (-t
O%Iim‘lzz—(l())<1<:>hm|x| S <1, = 7] <1,
a . —1:— Z (ﬁﬁ@&ﬂ*ﬂ%&ﬁ&): div.
n+1 — — S =T, 'n
L nILHQO an (m) L B o] = 1 OfRe: { =41 Z (ﬁcfﬂ%&ﬁﬂl) conv.

R Deony = {2| — 1 <2 <1} = (—1, 1.

a
o In(1+ ) SEN oz = l—z+a> -3+t =25+ if|—z2| <1
[ da 22 23 24 b 26 .
= In(l+2) =C+ z-S+5 S +%T %+ iffz) <1
RAz=0: 0 =C.

WEE x| <1 K&, B |z| = 1 B9 (FER),
A Doy = {2 — 1 <2 < 1} = (—1,1].

Example 2 3k Zn(n + )" BRI Deone KEFEAR .

n=1

Copyright © March, 2004 by Dr. Mengnien Wu : mwu@mail.tku.edu.tw



Emphases of Calculus — Ezxamples of Infinite Series Page 2

<1, & lim |&t2e

n—oo

(n+1)(n+2)zn !
L T

— lim |||z < 1, = [z < L.

n—oo

<1,

INTS oo r=1:377 n(n+1) EE
BB el =1 TS 1)) B
R HFERE R Deony, EEKRE closed forms

o & fla) =3 n(n+ e Bl

Fi2A Deony = (—1,1).

@ = oy (n+ na !
f:f> ff@ 22220:113”—’_14—011’4‘02
== +Cx+Cy aslz] <1
= —r—1+=+Ciz+Cy
:%+0313+C4
i
2 10— 2 $)3:>f():(13—“”) as|3:|<1

B |o| = 10 EEHRLL DY 2 n(n+1)2" = = x)S, Deony = (—1,1).
ERMBAMERE Deony, EHEKRH closed forms,

Example 3 5 Y (nl”— HIBARS, Deone BT,
n=0

+1)3k
zn+1
o B lim || <1, <= lim i (2H) [z <1, < [z <3.
n—od (n+1)3™ n—od
O = _3 . N A
B |2 =3 { N e o FTLUBARIEL Deony = [—3,3)s
o YU gz > 2 B AR
SR k1 7~
/@) =Xiowm
af(®) =300
%[xf(x ] =Y a"=1=, as x| <1
f(z) =[{ZE+C, =C=0
f(l’) _ In(1—2)
ESp hmln(1 @) — = lim In [(1 — x)%w} =Ine=1,
ﬁﬁb&ﬁﬁ_ﬂi .
Z " _ ln(i;.’t)’ -1 S r < 1, X ?é 0
—n+t 1 1, x=0
= " SBn(l-%), -3<z<3, x#£0
e - = x 3/ — I
S el

Copyright © March, 2004 by Dr. Mengnien Wu : mwu@mail.tku.edu.tw



Emphases of Calculus — Ezxamples of Infinite Series Page 3

Example 4 # Z— REWHE,
n=1

e” :ZZO_O%T,VxER

d
Eé x
€ - Zn 1 n' )
X

e’ = anl nl

d
dz, z x o n? _n-1
== [ze®] = ze” + e :En:1mx ,
o 9
n
. E — = [xem + e”’} = 2e.

[e.9]

k
DR, ANAE Z %, k=2,3,4,5, - KHMNK EEHRIME ORME, FEEHE. HTEREEHRR.
n=1 !

o0

Example 5 #& ZnQ(g)” Wesk, SKEIBRAE,
n=1

an 1 | < 1;
n=1
L o 1 1
:I> n— =
2= iy
P x 1 1
—— TL: e —
an (1—-2)? (1-22 1-=x
4 2 1
£> 2 _n— 1 -
Zn 1—x)3 (1—x)2
2 :z:+x
— Zn T (-2

B = 2 RS iFT (TR, BS [3] < 1),

Copyright © March, 2004 by Dr. Mengnien Wu : mwu@mail.tku.edu.tw



