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9.1 #7]

9.1.1 #7]
9.1.2 #3694k

Definition 9.1 (#7|694&R). 3% {a,} £— B > L T—EETK - RET—B > 0>
AR M > 00 #4F n > M TR |a, — L| < e > BIRHERI] {a,} 8947 (Limit)
& LA

lim a, = L
n—oo

L BAERR BT > T A E) L 93P > A MBI (converges) T ; 4ok
I\ 694 T B L skAE B (diverges) o

Theorem 9.1 (#F|694&R).
TR f £ x— oo BWAHAAER L JREP

lim f(x)=1L

1o f(n) = an, n BEEH > JHF] {a,} T L BIER

lim a, = L
n—oo

Theorem 9.2 (7R EGHEE).
B4 lim, oo @y, = L #2 lim,, oo b, = K > B
1. lim, o (a, £b,) =L+ K 2. lim, ,oca, =cL, c REETH
3. lim, ,oo(anb,) = LK 4 limy o0 82 = £, b, #0 FEF K #0
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FROBEFFTR, BFa>0Fb>1> 8
Inn<n*<b" <nl<n”

EF ap < by A7 limp o0 §2 =00

Theorem 9.3 (7| & # T ¥ (Squeeze Theorem for sequences)). &%=

lim a, = L = lim b,
n—oo n—oo

tHEE—BAEEH N EHREL> N> 5N a, <c, <b, R 8]

lim ¢, = L
n—0o0

Theorem 9.4 (£#{4€ 3 (Absolute Value Theorem)). %=X

lim |a,| =0  ZHEX lim a, =0

n—oo n—oo

9.1.3 ERHI|GHAE

9.1.4 BREI|FH T

Definition 9.2 (#7## 7| (Monotonic sequence)). 4R —1BA#& 7| {a,} 9% ALIEIEH

ap Sag<az3 <o <Ay <

Ay > Ay > 03>+ > Qp > -+
#I13A {a,} AEH (monotonic) ¥ -

Definition 9.3 (A 7#7%| (Bounded sequence)).

1 WwRAE—EEH M- 2% {a,) PHE-BHHL o, < M t#HEEI {a,}
#H L (bounded above) ##E M % {a,} 89—ELF (upper bound) -

2. R A —BEHR N> EF5%7 {a,} TOEAHLHRE a, > N> t#EET {a,}
H T (bounded below) > #wtg N & {a,} 89— TF (lower bound) -

3. wR I {a,} ABAERFTR - stk {a,) 2AR (bounded) #7) o

Theorem 9.5 (¥4 +#7%| (Bounded monotonic sequences)). =X {a,} £—EE
BERGEI] > A {a,) — ML o




9.2. BB ALEL

9.2 AL
9.2.1 #EHHK
Definition 9.4 (4 #Ulst R4 #). A S, = a1 +ax + -+ + an RAEFERE Y a

8 % n FAHH A (nth partial sum) o =R E&7| {S,} »liy‘;ié' Bl E S > an HHL
(converges) > £ B A S B#EA (sum of the series) &,

S=at+a+ - ta+ - XS=) a,

w® {S,} B8 B Y a, K (diverges)

Oo&#y >~ (t——)=G-3)+ (% —3)+ (53— 7))+ RAFTE AR S
(telescoplng series) » Ade— B &% S Eb KRB NIERHERGZER > AT HAKX
248

(by — b)) + (by — b3) + (bg — by) + (by — bs) +
EE B e L B AR o by Mk W EHZARF > by HEFE > b S n MBI AR
Sn - bl - bn+1

BT VA LB AR 8 BOR S R b ZAEH A E 1 — 00 B > b, AAEIR o sbBF > s F by FasT

S - b1 — lim bn+1
n—00

9.2.2 HATém#E

Theorem 9.6 (KT M AEHK). W REFTEI (geometric series)ig N’ o
For| > 18 BEEE; RE 0<|r| <18 ks LA

= a
Zar"zl—, 0<|rl<1
n=0 -

Theorem 9.7 (& FHFHHH). R > 7 a, = A, > b, =B @ c Z—BEHK
BT 7] 48 B I Ak B 0 A 1% 69 A o

1. 5> ca, =cA
2.3 (an+b,)=A+B
8.y (a,—b,)=A—-DB

9.2.3 AH—AARIREHK

Theorem 9.8 (M4 H—A AN HBE). 4R > 7 a, ¥ Bl lim, 0a, =00

Theorem 9.9 (FIHA—HZARRER). 4R lim, o a, 0 Bl Y a, #H#k o
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9.3 %I p B

9.3.1 #MrKRT

Theorem 9.10 (7F >4 (Integral Test)). =R f /& (1,00] LA —fEEH ~ B4 EH
iR HE > 4 a, = (n) » Al

Zan Fa /100f(x)dx

FlEFI AL > Rl 2K o

O EEAEBRTET  wREHEERALT KRN DA AL R TG E 24306 F|

B o
PR R G HZRBAEE SRR BR T @A BRSER) ki Btk
@ﬁ«ﬁ&%%)*s e
y
Circumscribed rectangles:
\ Y f(i) = area
i=1
a, =f(1)
a, =f(2)
as =f(3)
=f(n—-1)
——
1 2 3 4 n—1 n g

9.3.2 p-#ERFAAE K
[ AAFHEF > BNETRE 5 — Mg IR T IR

o0

1—1+1+1+
nP 1P 2p 3P

n=1

B p I (p-series) X F p R—EER > ABT p BEOKBHIFEFHE > L TEE
il % p=10F wk

oo

Zl—1+1+1+
n 2 3

n=1

# B FE 4 # (harmonic series) o

O Hde > (an1+b) B K RAMEEK (general harmonic series) o




9.4. HIE LI 6

Theorem 9.11 (p-# M HEH). p % HK (p-series)

o0

1 1 1 1 1
PRI TR TN T

n=1

1% p>18 p-mPolkh -

2. % 0<p<1H  p&BEHH-

9.4 LI

O sty Bl R R0, > ERE LR R AR B A B A B &M G a3 (]
e B AVHE G RFF LB p-BEK) > KB FEATHE o

O] ARk AREA B LB R A A Mg B £k - B ARERI MR T Z s AsEg K
W% > REHER MBI Z R B ER > DRERFTH st o

9.4.1 (A#%) LR

Theorem 9.12 (E i Z i (Direct Comparison Test)). &4 0 < a,, < b, AT
A n ARARGEL o

1 4% b, Meh 0 B a, s

n=1

2. 4R D a, BEO B Y b, Bk e

9.4.2 HERILET

Theorem 9.13 (4R Z b ® (Limit Comparison Test)). #83% a, >0, b, >0 £ A

. an .
ﬁ&(a>—L

A L A AATRGES - Bl Y, A 3 b, FIEHA S Rl o
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9.5 X4EsmE

9.5.1 48K

Theorem 9.14 (X ##% A (Alternating Series Test)). 4 a, > 0> &4 &K

i(—l)"an and i(—l)”“an
n=1 n=1

REH T 7 Bt
1. lim, ,a, =0

2. HAPTAN n, ap1 < a, > TEHEAGIH o

[ X% BT EA REERES (B3R A FI860 — AL BR M BAB L AR) AR &AM
FEBIE 3 AR T REC S B BB T AP REEF AR NEER—F
IS o

0] 2 & Pl AR B P ik R AR L BAEE > 5 PIROGAEE R R > T2 @A oL/AE 3
B R P TS B

9.5.2 B IAIRA

Theorem 9.15 (X444 kA (Alternating Series Remainder)). 4R — B s 69 X
BEBE AR ap < a, BIEERA Ry =5 — Sy 98 HEHRL

|S = Sn| = |Rn| < ania

9.5.3 &% iErrlak

Definition 9.5 (2% feifHlsk).
1. =R Y |a,| sk > ROVEE S a, BEKSL (absolutely convergent) -
2.4 R Ya, K g2 & Sa,| B > &R M A D afEtPka

(conditionally convergent) -

Theorem 9.16 (2#Mlist (Absolute convergence)). R & EK > |a,| kst > Bl
> a, EBAHL o

9.5.4 #H¥FAGEHE

[ &ME— Ve siti Ry AR A FEMPRE > T R2RALE R AZBEYT 4T
BERIFET S AL RR S ERF A0 R RIS FILT 4 A LR -



9.6. AR XA 8

9.6 IR XAET

9.6.1 BT

Theorem 9.17 (:L#l#E (Ratio Test)). 4 > a, E—B—ABETE 0 8943 o

1. o R limy e |22 <1 8] S a, @A -

an

An+41 |
an

2. 4R lim, o |22 > 1 & lim,,_o0

Qn

oo Al > a, BH o

3. R lim, o |2 =1 AT Y aER o

an

9.6.2 HRAKZT

Theorem 9.18 (X #: % (Root Test)). 4 > a, £—E%K
1. 4R lim, e V/an] <1 81 Y a, ¥l o
2. 4o lim, o0 /]an] > 1 K im0 /]an] =00 Bl 3 a, ## o
3. 4R lim, o0 V/an] = 1> REE Y REH o

[ P Rk 69 8k R A S L U BRAE - AR AR AR R R RO > B
ERIUERZ 54 1 AT o

& #&ﬂ#‘ii%%*ﬁiﬁ&%ﬁiﬁ%“ FLER B o B Bl A ru g ) — AT HHE M n RARIEAR
G HAA c EZIEREEE 1 BIRE KK o

9.6.3 HBTHR

e QAL N

[ MR — AT T 02 mRAZ 036 > BB+

O G R B RN g K- KT~ p-2r 3~ RAAH BB ?

[ 25— AL E 0 snim 8T VA A& T AArbE 2

O bl ® > RABRE IMAI R AT HE?
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9.7 ZK¥LAXIUIME

9.7.1 AKRREL % AXLNM
9.7.2 A¥fE F iK% AN

Definition 9.6 (n XR&#$FHuihk $28X). R [ £ c A n BEHA
f"(e) e

21 n!

Puz) = f(©O + PO -+ 2 @ P4t

(x = o)

B f et n LAY EAN (nth Taylor polynomial for f at c)> 4% c=0> 2

" " @)
Rmﬂ=ﬂ®+f®ﬂ+fgnﬁ+iéqﬁ+~~+fJmﬂ

HAEE [ c 8 n BHLSKSEXN (nth Maclaurin polynomial for [ at c)-

O &#h 2 AKMERAAFIARR AL B0 BT HEABE—MEAX > #4557 58X
TR BE R AR AN SR B B ~ R S R FHRE AR o

0S40 5K A B RA AR B I 174 © st ALK 5 ARG » AR
BARAAS (BRI E B GIRATRR > §ARRE AR BE D TR

A nl) o

[ KT A A2 Bl E @B 7 kB R BRI ) 5 AKX Al
https://www.geogebra.org/m/TDjHnQRS

9.7.3 HL#%AXMRAE

Theorem 9.19 (## %3 (Taylor’s Theorem)). =% f £— @& 4 c 89EH I ET A
REMS N+ 1R BME—E T T8 2> ATE v Fr c LMBE-T 2 47
. e (n) c
f@ =1+ F -+ T @t + D oyt R
A ¥ )
fn n+1
Ry (x) (nt1) (z —¢)
O 2&E n=0ge s~k ETE -

O % lim, oo Ry = 0 BIASHB BRI RIBAEH IO ERBEEFTHET > R4
SR BB R B o F R SR S FEBR B~ B EOR B AR B AT R B o

O &MRiE 2 LTS ¢ P20 ¢ ZMG LR FHERME NS @NHGEE
TERRBIHRERS S o


https://www.geogebra.org/m/TDjHnQRS
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9.8 FHE

9.8.1 E&¥

Definition 9.7 (F# ). 8% v AT+ —E%E > BT EE

o0
n __ 2 3 n
E anx" = ag + a1 x + asx” +asxr” +---+axr + -

n=0

A EFREI (power series) o —fXRFH > WwRA v —c KRk z > FEBRLTHFEK

Zan(x—c)”:ao+a1(:1:—c)~|—a2(a:—c)2+a3(a:—c)3+---+an(:v—c)”+---

n=0

HAE—BL ¢ BF KR EE (power series centered at c¢) > ¢ BF ¥ o

O] AT e T2 a0 2 & 5 a8 AR ABNMEHE S » ERENRA—EEARE ] — KRB H
BB A BB R RIBGTRABARAL 18 88 BOR BTG & o

DETTEY PRI EUNCT GRS R AR TR B SRS S S UEE E
Bt 2R B BB -

9.8.2 K&FIEA SR M

Theorem 9.20 (F&ZFAGsHME). — B ¢ BPSHFHE > LHATI=HZ—-

1. B E A ¢ gk o

2. BE—ETH R >0 #IFEHE |2 — ¢ < R EBHNS > Mk v —c > R EFH
o

3. HAAM v BB -

R # AR F g # s F1E (radius of convergence) > 4w R B A AL ¢ Wk KsiF
BE R =0; A RafHAFTAD 1 FHA > IKAFER R = oo EAMME N
(interval of convergence)shAA% T g M #5869 © 288 -

O] B M sl B A L P Ak 8 R AT > MR RGH AL S 51 HEE| R 69k
FLFAZ o 2 F KT AP AUIELEE R B AT B E M o
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9.8.3 fsmEagakHi

9.8.4 FHBHEY G Antay

Theorem 9.21 (AFEIT ZJEOHH). TEaLZ—EARFLEELTORE f(2)

[e.9]

fl@)=) anlz—o)"

n=0
=ag+ai(r—c)+ag(zr—c)?+az(x—c)P+---

B IR R>00 BEEM (c— R, c+R) £ f TH (Ak@4)o f R R g &
HHTAE A 4T

1. fl(z) = >0 nay(z — )"t = a1 + 2as(x — ¢) + 3as(z — )+
2. ff(a;)d:z:zC%—EZo:Oan%:C’—irao(a;—c)—l—al (xzc) + ay = C)3+~~-

A ERRNL () &R R PRAFE A f(2) —HAVE R (2
HAE M TR E A B R 0ITARA £E o

9.9 UEHBIEETHK

9.9.1 EfFFRHHK

£ATHH (geometric series) Y > " = - FHEX [z] <1

9.9.2 FimBuyEH

Ra B EEAI A flo) = Y anz® Fo g(z) = Y bua™ » Al
1. flkz) = 50 ankma”
2. f@V) = % ana™N
3. fz) £ g(z) = >0 o(an £ by)z”

[) Fem ol By Aol SIS T AL R B BT B T RERT A o

O] st Fie B R OFRER E—AhE kL BRSEFEGER R/|k| > mFEA oV HilisF
/f(((»@“‘iﬁk Rl/N °

O] {3 42 BGEAT il o MR BE PTAT 3748 S0 M sk & B By R B R FR e B9 X & o
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9.10 Z#Hmikai

9.10.1 HHIHEFHREIK

Theorem 9.22 (a4 #8692 X (The form of a convergent power series)). 4R
FHE Y ap(x—c)" E—AES c 9HER | ERXRE [ TR A [ T8 o 12F
f(@) =Y a(z—c)" 8l a, = f™(c)/n! > B

fle)
2!

f™(c)

n!

f(x) = fe)+ flc)(x —c) + (x—c)?+-+ (@ —c)" -

Definition 9.8 (Z#FH L FHEHK). wRIE [ £ 2 =c BERTHR > BRMET 7%

#
Z / () (c)

n!
Baph# (Taylor series); W% ¢ = 0> @ FH LB A [ 9HLFHER

(Maclaurin series) °

(z—c)"=flc)+ flle)(w—c)+ -+ (x—c)"+---

Theorem 9.23 (Z#HH I &HNM). wRHEEM [ A x A4 lim, o R, =0 2]
[ 89534 S8t BB F 7 f(z) -

ifn Z’—C

n=0

KA ey 45E R
B f(r) 2F k% £ o=c REMBEH

fO, @, O @ . 1)
AAETGCRERIE -
2. MEE an = [™(c)/nl §T RSk
" (n)
O+ F@e-+ L@t DD oy
kMR o
3. EM#ERT > R —FHEAETHHSE f(x) -
[ R3EICT LA B 038 T X5 69 3918 2 32 o
O] 3BTV R AE T — 2 &k MM 7 kR B o9Aa 0 Pl RS ET R BAE o AN T

B A R R R BOR 7 IR 3T FE A B P BT 4% sk o o

O edhsmdcsy 5 —BERZ Ea s S8 o
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9.10.2 =A% ¥
9.10.3 AEAALA¥HIEL

B NSRS EHE X i
O £ sk B B
I
—=1-(z-1D+(z-12-(z-13+@@-D' =+ (-D)"(z—-1D"+--- 0<z<?2
X
1
=l-z4+2? -3+t 25+ 4 (=)™ +.-- -l<z<1
1+
_12 _13 _14 _1(n—1) — 1"
YR C ) T C ) C ) PPN A i SIS WP
2 3 4 n
T _q x?2 23 2t ad x™
e’ = +$+§+§+1+a+“‘+m+"' —o<r<o
) 373 w5 :E7 x9 (_1)nx2n+1
T T T O T oSS0
_ .’E2 $4 1.6 .’E8 (_1)n$2n
cosx = —§+Z—a+§—---+w+“' —o00<x <00
o B R L (_1)nx2n+l
tanz =2 — — + — — — F— — - f —1<z<1
aretane =T ot e Tty ot =Ts
. +x3+1-3x5+1 3~5m7+ N (2n)!z2n+! N L<pel
arcsinT = x — x
2-32:4-5 2:4-6-7 (27n))2(2n + 1) -
k(k—1)2?  k(k—1)(k—2)2% k(k—1)(k—2)(k—3)z*
(l+a)"=1+kv+ ( 51 )z - ( )?f' )z + ( i i I Jz +o —l<az<1

3 RE—EEECF R o = 1 gakBekEsE kAR M o
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INDEX

f & c 8 n ¥ %X nth Taylor polyno-
mial for f at C,E

f A ctyn BEHLSHKSEX nth Maclaurin
polynomial for f at c,

absolute convergence ¥k #X, H

Absolute Value Theorem # #H14 € 32
absolutely convergent series & ¥ st 42 ¥,
Alternating Series Remainder X 444 #3278,

Alternating Series Test X 4% 4 AR T , H
arcsine function K iE7% % #

series for 4% %,
arctangent function & E 7% #

series for 4% %,

bounded # 5~
above k|
below T,
sequence 7|,

center &
of a power series &4 ¥, @
comparison test PRI E X
direct A3
limit A&R
conditional convergence & #X, H
conditionally convergent series #&#i #k 48 3¢,

convergence J 4L
absolute %%t
conditional /&4
interval of &R,
of p-series p 48 ¥,
of a geometric series %1748 #, @
of a power series &4 #,
of a sequence 7|,
of a series 4 ¥,
of Taylor series #4445 ¥, @
radius of F4&, 10,
tests for series 48 #M T

Alternating Series Test X 4% %% # A <,

Direct Comparison Test ZILARE, B
geometric series %174 #, @

guidelines # 3],

Integral Test #AH4R T, B

Limit Comparison Test #&[R Z tuix <,

p-series p % ¥, B

Ratio Test pufl#

Root Test #& XM 2,
convergent power series, form of a4 >
convergent series, limit of nth term of J & 4%

%o n A ER |
converge 5L, B,
cosine function #x7% % #
series for % 3,

differentiation #%%-
of power series % ¥,
Direct Comparison Test B # Z IR B
divergence ##&
of a sequence %7/, E
of a series % #,
tests for series 4 #Ak T
nth-Term Test % n BRI,
Direct Comparison Test Z AR, B
geometric series #1745 &, @
guidelines & 3],
Integral Test A9 4RT, B
Limit Comparison Test ¥R Z btk €,

p-series p 4 ¥, a
Ratio Test Huf# /’i,g
Root Test FERAR T,
diverge #4&, P,
domain & &%
of a power series F# ¥, @

elementary function(s) &A%
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polynomial approximation of % & X JT4,

power series for &4 #, @
error % £
in approximating a Taylor polynomial
WA ¥h % AKX,
exponential function 4&# & #&
series for 42 %K,

form of a convergent power series # #% % %
e
function(s) &%
defined by power series, properties of &

%Q%\é&:%( ? ']-i)ja?a

general harmonic series & & Af 4 ¥, B
geometric series %17 4% H Et
convergence of Mk E
divergence of #4#&, E
guidelines % 3]
for ding a Taylor series 3t 7= )45 #k,
12
for testing a series for convergence or di-
vergence € 48 AP AL A,

harmonic series F#F45 #, B

infinite series (or series) #& %3 4% &
nth partial sum_% n B304 Fa,
p-series p #¥k,
absolutely convergent %%k sk, H
alternating = 4%
remainder #4278,
conditionally convergent #4HILEL, H
convergence of J &,
convergent, limit of nth term 4 #L > n &
a4, []
divergence of ##&,
nth term test for % n R T, @
guidelines for testing for convergence or
divergence of 4% &k A 89 F 51,

harmonic =, E
p-series p %,
properties of &
sum of #=,
terms of &, @
Integral Test FAH#E, B
integration #&4%-
of power series ###, El
interval of convergence H &% M, @

Limit Comparison Test #&R Z A€, B
limit(s) #&MH&
of nth term of a convergent series JX#x4%
#0507l
of a sequence # 7,
properties of 1'%
lower bound of a sequence # 7| T &,

Maclaurin series % %% 4z 2,
monotonic sequence ¥ 37,
bounded # -,

natural exponential function B &R48#%
series for 4% ¥,
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sequence of partial %4571, @
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convergence of J#X,
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upper bound EJ-
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of a sequence 7, E % 7] guidelines
5 B A ALK for testing a series

P18 .
£+ upper bound for convergence or divergence,
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N i%é&%‘!/(\ (?f a power §eries, @ AT 4 $L geometric series @, EI
xfa B HAME Alternatlpg Serlfss Test, H MK # convergence of @
R 544 B HRA Alternating Series Remainder, #4 divergence of. E
J& & FAF B3 general harmonic series, B

F 48 # power series #4- differentiation

%0 f ¢ centered at c, F 4 of power series,

F ¥ H properties of functions defined
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g E M interval of convergence of m
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E A2 for elementary functions,

#6894’ of Limits of sequences, B
# 85 48 3 of infinite series,(g
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34 ¥ power series for, ﬁ &R ez g Limit Comparison Test,

% A XL polynomial approximation of,
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%% Taylor’s, series,
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B #L convergence of,
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##% divergence of, E
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KB 5% n 7B of nth term of a con-
vergent series,
#7] of a sequence,
H properties of,
A& B Az € Limit Comparison Test, B
I test(s)
s for convergence
p % ¥ p-series,
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B #L convergence of,
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p 4% p-series,

R 4% alternating

#4£78 remainder,

Fo sum of,

MH properties of, @

B #L convergence of,

WKL > n PAE9 AR convergent, limit of nth
term,

&4 conditionally convergent, H

R AL A A9 F 5] guidelines for test-
ing for convergence or divergence of,

a5 divergence of, @
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A%~ integration
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o & Integral Test, B
% n ’& nth term
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% n JA34F= nth partial sum,
4% 3 series
p #& % p-series, %
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Z R ® Direct Comparison Test, B
R BT Alternating Series Test, H
3 power, %
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It convergence of @
##% divergence of,g
AL convergence of,
M #0895 n A nth term of convergent, @
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A E Root Test, E
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AR e & Limit Comparison Test,
ML X AL 7] guidelines for testing
for convergence or divergence,
Al € Ratio Test,
7% Taylor,
# % infinite
MWH properties of @
F#% divergence of, @
% n A E nth term test for, @
s Integral Test,
% n fB3R9F= nth partial sum,
BIk sk absolutely convergent,
#4# harmonic,
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% %% # Maclaurin,
B¥1E 32 Absolute Value Theorem, a
B absolute convergence,
B H I A4 3L absolutely convergent series, H

B A ¥ #/ ¥ natural logarithmic function
48 3¢ series for,

B A 4835 3 natural exponential function
%5 ¢ series for,

F A AR K telescoping series, @

3R £ error
WA % PA S\ in approximating a Tay-

lor polynomial,
FFe 4% # harmonic series,

i# & operations
F 43 with power series,

Ry-Fe > #F| partial sums, sequence of, @
A terms

4 % of a series, @
#2732 % ¥ cosine function

%5 & series for,
#£78 remainder

R &% 3 alternating series, H

%) %78 of a Taylor polynomial, g
B %54 3 Maclaurin series, [12
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