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Sequences (#3%!)

lim a, = L exists provided that for any given € > 0, there exists N € N such that

n—oo

la, — L| < ¢ foralln > N

B, a, FOW#RME L #9728 B2/ LR %/, RE n RHK,
FURIBE BRI B

If a, /" and {a,} is bounded above
e Ifa, 7 and {a,} is bounded above | then {a,} converges.
If a, / xor Y\ and {a,} is bounded

e Let f(x) be an arbitrary function and define a,, := f(n) for n € N. Then,

lim f(zr)=L = lima,=1L

BB R “% form” B¢ “%° form” KyEPIRF M L'Hopital Rule BUSEERE lim f(x)o

Tr—00

o BHEFIRLUEEANER, TameEGRKEHE closed form, Fe8H HRIEREIL, B —EREHBLILET S faki

%o

—EEIEMEERAMBI T T (R a, WBIER L), I EEERAF BRRBEE n — oo KHITHENR
(FXPATE an, anyr, - UL BR) BERADRHAKAE,

Series (%)

4 n-sum s, 1= Z a;, B Zai < lim s,. B2 Z a; = ay + as + as + - - - REPRAFR, T—EFE.
i—1 i—1 i—1
PRI B SR H TS

o n"-Term Test : If 3" a,, converges, then lim a, = 0 (EREMAMEE BB L BB
— ®E Y, a, WHMERR, %£FE lim a, BER 0, W1R= 0, FEEREMAGNE, DRES R,

n—oo

o BB LB E D a, WK, A Jim_a, = 0; B a, F n RRKHE B TEZ0 )BZ. B f(v)

76 [1, 00) Ll H> 0, %5 an = f(n), BV f FREFER, REGE—HEERM 58 f(x)\ 0 for
x> M, ], B integral test RX%:
-1

o) M o) o)
Zan = Z an + Z a, BT, = Z a, BT,
n=1 n=1 n=M n=M
BRIERF, <oco
[e) M 00 :[I
/ fz)de = fa)de + | f(z)de WHES, <= [ f(2)de KHET,
1 1 M
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i, SR ERBREOIMRE, FARIRE HARRRAL (FRIMESK, T, o, M (5
) FBEIE, M o, EM (v UE) BB —E")

o ERE (D, an, D, bns an >0, b, > 0Vn) FE#kiE ZHHEHRNA
1. Integral Test: a, := f(n), f(x) > 0 and continuous on [k, c0). Then,
Yoo L ap converges <= f,:o (x) dx converges.

2. p-series test : If p>1, then ) - converges;
If p <1, then ), - diverges;

3. Ordinary Comparision Test: 0 < a,, < b, for all n. Then,
> b, converges = > a,, converges, i.e. Y a, diverges = > b, diverges.

4. Limit Comparision Test : Let r = lim Z—n. BER, & n EBEERN M 2%, a, KEZ b,
1 i, '

Fir A ian% ir-bn:r-an.
n=M n=M

5. Ratio Test : let r = lim nH. BERE, £ n @BEMEEBERN M 2, a1 KZ a, B rff.

n—oo  (y,

Fit A Z an & apr + apr + ayr? 4+ ayr + - zaMZr".
n=M
6. Root Test: let r = lim /a,. BEE, £ n %ﬁ%{l{f’dﬁé’} M 2%, a, KEIZ e

Bl Y anm Y rm
n=M n=M

Ratio Test 1 Root Test &2/ BOHREN Y M BRI, EZ T HER T 2 (FARBEES: a1 K
a, % (HF) ’THE n FHEA),

o (BARIEIERE)

1. HRERRE, @Sk Aat. Bl BERE > |an| Bk, BIERE > (an + |a,]) Bk (HE
O < a, + |a,| < 2lan]), AT Zn an FI Zn(an + [an|) — Zn |an|, Y8k BETER “Zn ||
feax D, an BEC BYTED

2. @%*&%K%H&TH&Z LRRAZABIN (B n'"-term test), TREBRAIRER BRAKAK, WETTREE @
ESRVEAN
ﬁﬁi*]‘ﬂﬁlmﬂ’]%&%& Eawmel Y la.] B Y, a, ME, AEEERBSANIET WA G2 EHLKME,
BEERFTE MREFTE R ERAWME, 20 BAERREIHRE A e EEE.

3. HKHI—RBRE R BEER, RARE EREENE T 285 g E A,

Power Series (ZE##)

o i f(2) BREBZER, 4 fo(2) == f(2), BITUEE fopi(z) = 2000 g o o B fo(2) =
fula) + for1(x)(x — ), x%ao MR —E T HE ¢ I??Tf” =gl

f(@) = fo(z) = fola) + fi(z)(z —a)
= fola) + fila)(z — a) + folz)(z
= fola) + fila)(z — a) + fala)(z — a)* + f3(z)(z — a)’

2

—~
|
QL
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FOBAERBRT: fo(0) BEMEERME, B f, % o MAR, BIEE L'Hopital Rule, fu1(a) =
tim fp1(2) = lim 222D g g0y = g,

r—a xr —

# fo(x) 7 a BRI, Al fi(a) = }}m fel i) f’(a),
% fi(z) T a B B fo(a) = lim fi@)-fi(a) _ hm

Tr—a —a r—a

f@)—fla)=f"(a )(x—a) ['(@)—f"(a)

- }:ILICIL (z—a)? - ilir(lz 2(z—a)
= lim 50 = 10 R ERR f(0) % o BRE 2 KM
U, & f(x) 78 o B n KA, BIFUGE f,(a) = L@,
# f(2) T o BEBRAM, A f(z) BREATER:
/ d (n)
f@) = @)+ L — a4 Lo gy L

FERAZUM f(x) B power series (F#E) in (v — a) B Taylor expansion of f(x) about a(a =0
K X% Maclaurin series), WHKRIESREAL, 1] © TE.

o TENT—EhER, AL —(ERMEEAFEE RER—EE » = o B BETM(infinitely differentiable) #
KL f(x) B power series in (z —a) B

f(x)=co+ci(x—a)+ex(r —a)* +cz(xr —a)® +---, converges for v € I
Hl, f(2) = nm-1)-21¢4 + (n+1)n-32Cny1 (T — @) + (n42)(n+1)-43 Cpya (T — )% + - -
=nle, + (nJlr'l) Cn+1($ _ a) + ("+2)'cn+2(a: N a)2 bt (n+k)‘cn+k( a)k N

(n)
— fMW(a) =nlc,, Bl ¢, = f (a)o HIE f(x) B power series in (z — a) FERIHER

n!

f/a L f//a 9
%(w—a} +%(w—a) +-+

fx) = fla) +

o —fiil power series REEE GRHIFER T I EES, TaBEMETEREERN closed form,

o —{AEHKEA closed form KIEKEL f(x), BEHCHERS Dy ARMFIEENE FEHERRT, ekt
f(x) FIER power series Z[H F L&5%, BB power series of f(x) BIRAIMIE (C D) iz,

o KHGTE power series ZWaE(—E %, WHEE) TFEERRZF

FE— : TE{BE% power series fE¥UHK FIRTRE T, B IERBEME (20 “ratio test”) BE,
FEZ - BEHK power series B closed form, #EEHRIERRE R EE

AR MR AR B U A S LB IR M Bt 2 R EEREF “inconclusive” BIIEHL, A DUEf ] —1E
power series in (x —a) £ B BERL (v —a)" # BIREIERIREKE, B radius of convergence
M. FrAFRFIRT LAE—B R 5. . 'L (v — o)™ £, BB BT, (B2, MERE
power series —EBE1EE MBI LI F R LUEITIE Z IR ER, MIAIEE LS HH I # R,

o WAfHE power series #HER, 7] LARBRE (Long Division) 38R, JRA] DSk R

N s, _ap+ayx + agax® + - -
v (CO+C1IE+CQ$ * ) b0+bll'+bg$2+

Bl (co + a1z + cox® + - ) (bo + bix + be® + - - +) = (ag + a1 + agz® + - - +) |
— RBAR, FEHWE FIRERIRBULEME, TS co. c1n con - o

b
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o HEK Maclaurin &

n(l+z) =% -5+5-5+ f [ Ay O Tk

arctan x :%_§+%5_x_77+ T’/Ef1+xz+cﬁﬁ5{6

sin @ =Tty -t (1)
= oS :1_§+%_§+" 7% Lsinz ik (2)
- DR (3
— sinhz :x+$3_?+x5_?+x7?+" f# sinha = <= Tigk
= cosha =145 +5 +5+ {/’écoshxd_efe“ IS

B (1)(2)(3) BHURIRER Fuler’s formula: e = cosx + isinz,
. def

1 = _10

o BAILARTHESE In(1 + x), arctan z # derivatives, BEARE “In(1+2) = [ 7, B “ arctanz =
g o
Jo 7% 7 AGRBBUER, REMRIIET © f(x) & Lf(t)dt = f(x) — fla) " HUSHERR (BHRETE

Fla) = 0 BT F KAL) BV, EFIZ cose, BMBAE cosz = — [sina + C Tilde:

2 4 6 8

cost=— (5~ Zi g~ o) 40, 5 BEAR C =1
Al cosw = — [7sint dt RHHFE, o BETR 0, TEHLR T OFME. TETELS o 82 0

MR, Lf () RIS power series i, B f(z) = [ 4f(z) dz + C ) power series:
9f(x) F power series £k, Bor, MBEAARE v = o TIBEH C.

o & f(x) B n+ 1 KA, Al

n_ (k) (g
f(x)sz kf )<x—a>k+fn+1< ) — oy
}:'I,\ R (x)

n+1

» ¢ e
EE g(t) = kz_: :E—t Rn(m)%, Al g(t) & = M o ZHEERH, B

(.

¥t @ﬁ?ﬂ nﬁ
. HUR$E Rolle’s Theorem (R_EEHIEED), 77 (£ « Ml o 2/, H5 ¢(€) =0, ie.

=g(a
|: :| [ k—H)(t)(x_t)k_ f(k)<t)k($_t)k—1+Rn(x)(n+1)<x_t>n
(t)

k! | _ 4)n+1
! k! (x —a) e

[ , @1t

Fr(E)
(z —a)"™. (HERE, HEREERA, WEHEKRR

RO, URRRMIRER R.(x) = 7

W)

" fk)

MR f R o BREREE o B power series, Bl f(z) = lim Z fk—'(CL)(x —a)*, Bl lim R,(z) =0,
k=0 ' e

SEM power series W#ER—[EIEE.

o “IEXERF (Binomial Expansion) W

4k €NU{0}. Forp € Zy, (1) 1= 5lipy = Blpeji—(eob2ilonhel) _ 2o kinoktl),
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EREBHERYE p TE, () = ey EHKQ pl 7 (p — k) REEEEN. FBRMFLLE R
#ik)[a ﬁﬁE&J/‘/{p(p_l)'"(p_,;JrQ)(p_rH KEE (L), peR:

(p) _pp=1) - p—k+2)(p—k+1)

k k!
a flr) =1+, f(0) =1,
= f(z) =p(l+ 27, f'(0) =
= f'(z) =plp—- 11 +z)"72, f"(0) =plp = 1),

— 9 =plp D)k DL FO0) =plp— 1) (p— k4 1)
g, f(z) B Maclaurin B 5

’ " (k)
fx) = f0)+ Lt SOz SO0k
p(p—1)--(p—k+1) o
S B
_|_(2)x +...+(k)g;_|_ ......

Tl p € NU{0} toffi. FR#HE (1) #E%, (D) = 0 for k > p € NU {0}, Aibl (7) BERE
p+ 1 7, RURMBLET R — o —

o & f(x) B—M n XBIEW (polynomial of degree n). BIER Maclaurin BB ARHEAS,; i H, Hi
& a # 0 ZEBR(Taylor series in z — a), FIHIREIRE(Synthetic Division) 52, 1R,
BfF(z) =0 for k > n, R Maclaurin 5 Taylor B, [HZHE n+1 H

f(x) —co—l—clx +02:c + - ey
= £(0) + +f”(0) 224 . +f< (0) pm
(ﬁﬂ%?}if'ﬁﬂ f )(0 )i‘?ﬁ’\%’) ?&T’ggﬂﬁﬂl‘ f(z) K& & RE?)
= fla)+ L2 @ —a) + L0 — a2+ + LD (w —a)
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