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(+ o0, WMR m > n,
P(z) | a,

lim —

Jm S =15 ARm=n,
k0, ﬁﬂ%m<n.

A
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='< 9 ﬁﬂ%?n:n,
b,
0, MBEm<n
[] 4 AT UE
S ﬁﬂﬁ'ﬁ:m,\/ns
o Pl a, .
LWQ( ) <b_0’ jﬂ%m—ﬂ,
0, ﬁﬂ%m<n
%l 10 *liirg l_t:x_l

B S y=V1tax, WM xz=y"—1, RAINTE
s N1tE=—=1 .. 3—1 1
l_-:l-I-Ig z —l;*n}yz—l lgg-rlly-i-l

B 11 3 lim sin(.sin x)

+e0 ST
M 2 y=sinz,N

. sin(sinx) sin
b B0 e PR
—0 Sln i y—=0 y

= 1.

ﬁﬂlZ 5kllm ;08x 3ﬁ] T tanx;—smx.

0 0

W HB 1—cos z="2in %‘” A

oiop
. 1 —cosx . Zein 2
lim —————=1lim

0 x? w=y X
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5.b FREMBRA -8 XENX

EBXT, #a,AER, FEERE (DT a SHFENZL4B
WM UG, FPEEXL. NMBEMEE S0, FHE SISO, HFH/RE
0<|lx—al|<é, KE

| fx) — A| <e,
MARNE B : 2—>a BFRE (OB RZ A, 12H
Li_{l:f(.r) = A,

JLARE RILANES, EARAEXAIBFRARIT: T A K
B4 e 4BIR U (Ae), F7HE a 0 6 4B U (a,0) , fH18 RE « i
A Ua,8), MBI EEAE f(OBMBEA UA,e):

Vex>03Q >0 z € U, f(x) € UA,)).

Bl 13 ®a€ R, a>0. KA -0 FXEH lim vz =Va.

EW RME -
| vV — Val|= & —2| & lz — a].

Vz+va va
YHFE & 0,8 6=min{a, v ae}, MY 0<|z—a|<6Bl.BLE
| vV — vVal|< lz —a| <e. [

a
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sin
=1
x

.

Gl 14 R -0 X EXUFA 1,,13.%
WM XF € 0,n/2),RTEAE

sinx << x < tan x,
sin
x

<1,

cosx <

sin x

2
0<1— <1—cosx=25in2%£2(%],

B
2

sin x x
=g

BH sinx/x fl 2°/2 BBRMEBEREBL BER ERXXNF z2€ (—=/2,0 1
BT, BT A

0<< 1=

0= 1~

sinx _ x° n
<Ea VIGU(OJE .

Xﬂ-ﬁ:ﬁ E>Osﬂm Szmin{ﬂ'/29 \/ﬂ} ’RE << l.r_0|= |I|<39
HA

sin =

2
<%<e. ]

-
EES Ra,ACRHFEREBEH ()T a BENEL P
Ua,) LA & X. WL FHR
Ligl fx) =A
B~ E L CGE SC T FE ST )R TF 4T
MERR e X 1 ARG E 3N R, AR IEH X & X 1
K &AW E ARIEE). REANRXE , RAFHE e=0,%F
FARIBER/N 6>0,8F 2/ €Ua, DR
0< | —a| <8, |f@@)—A|=e
¥ 503, FAEE nE N#EE 2. €U DHES
0< |z, —a| <1/n, |f(z) — A|=-
B X i FR {2, C Ula,, EWHT a, AL E K BAE FF 3
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(I REERHTF A. X—FFRHAT : M8 X 1 B F4E B
R, EX T MR —ERAIWHE.

WATHERIER . M2 X1, WAMGEEIWER,EX 1 KR MHF
W—FERAAHE RN TFEEN S0, FE O, HFAE
0<|lx—al|<o,BiH

| f(x) — A| <e.
T X F A4 16 2 A 2 —>a B FN {x,} CU(a» ) . 7 7E NE N, fi
Ba>NBA
0< |&, —al| << &
X B A
| flx,) — Al <e.
XA, BATSGER T : YEX T, MAGSRIWER, EX T K&
HFh—ERIHLE. ZH . RINEBRTHIARNEELEXL 1 5F X
I, MEHHE. L
M -6 & R, AR 2E 5 i A A 5% el B0 PR A 32 Bk .
513 &a,AER, lxl_gn flx)=A. WHFLE 7>0, 15 k%L f

U@, FER.
B Xt F e=1>0,F7 7>0, /W F 2€U0@. DA
| f(x) — A| < 1.
X ELA

1 f(2) |< | f(x) — A| + |A]
<14+ |A]. [

FEXNTF €U (a)F
| f(x)| > |Al/2.
B XTFe=|Al/2>0,FE 7>0. /M F €U, DA
| f(x) — Al < |Al/2.
X A
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| f(x)|= |A| — |fx) — A
> |A| — |Al/2 = |Al/2. []
EE3I #a,ABER, lim f(x)=A4, lim g(z)=B, N
L’Ln:(f(x) +g(x)) =A%+ B;
E*n}(f(x) g(x))=A-B;
lri*n;ll/f(r) = 1/A (A # 0).
iERl EIMAEAFR
| (f(x)+ g(x)) — (A + B)|
< |f(x) — A| + |g(x) — BY.
YAERE €0, 77 6,,0,>0,{#1%
0<|x—al|l <6 B, |f(x) —A| <e/2,
0< |x —a| <3, B, |glx) — Bl <e/2.
E3=min{31932},91ﬂ5fﬂ“ﬂ:
o< |lx—al <é,
A
| (f(x) £ g(x)) — (A £ B)|
< |f(z) — 4| + |gCx) — Bj
< €/2 4+ €/2 = ..
XIERA T —1 25K
H A BN A R B B AT AR . R B 4T R R E B 4
. BRMNXBERABEHAHAINAFERX: FE7>0, /XN TF z€
Ua,DH
| f(x)g(x) — AB|
= |f(x)g(x) — Ag(x) + Ag(x) — AB|
< |[f(x) — Allg@)| + |Al|g(zx) — B
< K|f(x) —A| + Llgl) — B
(K= |B|+1,L=|A| +1)
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-4
f(z) A

| f(x)A] |A

TETIE BA 1 FR 9 LA F — ek B i I 4%, R e-0 S CEEBR(E

.

TR 6 % hm f(x)<lim g(z) , WHFLE 6>0, /AN TF €

T—+=da

f](d ’3)%‘
flx) < g(a).

W % lim f(x)=A, limgx)=B, H A<B. WXfFe=

I—+a I—+*a

(B—A)/2>0,4F%E 0,,0,>0,{#15
0<|z—a| <& B, A—e<flz)<<A-+e,
0<|x—a|<d, B, B—e<g(x)<<B-+e.
it 6=min{0,,0,}, WX F x€U(a,OHEE
f(x)<A4+e=B—e<g(x). []
Fid EH 6 WILMEEBBMNFRELNT .

Q) W Sf()=ARKRY XAt EHRNA:

liin g >APBALFEIE >0, BN F 2€Ua,)EF
g(x) > A;

(2) ®Rg(x)=B R H R XM EBRRA:

lim f()<B,BBALFLE 0,8 F 2€UW@.NE
f(x) < B;

(3) LA/ MM, REBH.: MR
A <limh(x) < B,

R AFFHE 6>0, (B F 2€Ua,)F
A < h(x) < B.
it WRECHELEBUG,DFEHE
flz) < g(x),
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HEFEMRR
lj_f_I:f(x) = A, Eﬂg(r) = B,
MLBE
A < B.
BT 7 CETREBEBAOKHIEE) BB f(EF U,
E A X M RA TR lim (O F 45 5 R0 B Ak XY
HE S0OLFECHLERRE M LES
0<|lx—a|<<d, 0 |2 —a| <3,
A
| f(zx) — f(2")] <e.
EM %24 Rlimf@)=A€ R WM FEK >0, 7%
8>0, #1713
0< |z—a|l<d=>|f(x) — A| <e€/2.
TE,RE
0< |lz—al<d, O0< | —a| <07,
A
| f(x) — f@) K | fx) — Al + | f&') — A
<e/2+¢e/2=c¢
Aokl BIER eS0,FE >0,F#R/RREI<|z—al <6,
0< |2’ —a|<8, ME | f(x)—f&")|<e. BAIFKAEH X B —EFF
ERAGHR 11123 F(@). Bz, ) CUCa, ) W R 5 za—>a, WF
fENEN, 18 »>NBH
0< |z, — al| <.
TR, % m,n>N K,BRE
| f(zn) — flz) | <e.
RYE 5 WS R BR AT DA A€ - (f (o) PUSCSR. FRATTEERA T« AR 4]
W R &M z—>a BF ) (.} CU (a,n) ERAHE 15 48 I B9 06 50 1)
{f () P T X PT W 5E : BR B X AR B9 0 { f () RS T
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Ml — PR A. ATAH R UESIEA X G — . BEEFEFI (2]
) 6 2R

b}, {2} UGy,

lim f(z) = A", lim f(z") = A", A # A",
HBABATAT LAE L — 5 {x, AT -
[z, B n=2—1,
b {:rf{, MR n = 2k.

XA (2.} CU (ay ) Wk B &M za>a B {f (@) ) AR, 5 LT
BIEHAMNERTE. X RITERT ALMHERHE z.>a BF
51l (.} CU (a, ) EBASE 154 BL 9 B8 B0 7 9 f (o) VBT R — {8
A, XERER

lim f(z) = A. [

EEX I H,8%T:a€ R, a=—+o0, a=—o0o8 g=0f
AER, A=+4o0, A=—cof A=coBF X MFERX (a5 A HES
BEF+AMEE). MEX T, REEEFP e R, A€ RX—F
E%. (H R A ML AR RBESIA R, RATX B
24 m LA R A FH—— R,

EBX I(a=+o0, Ac RHEE) EREHS(ONFz>H
AEN-MEMER S0, FHE A>SLERBRE 2 >ARE

| f(x) — A| <k,
HBABATTHR B : 24 x>+ ool lREL f ()RR R A, i A
lim f(x) = A.

T +o0o

BX Lae R, A=F<fEE) WEH f(FE«HHE
LR Ula, ) LA E L. REMER E>0,#77E 6>0, 18 RE
0< |z —al| <9,

KA
f(x) >E,
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LRI : X 2—>a B R [ () HRB R +0,iE R
lrl_{lg f(zx) = oo,

EX I,(a=+o00, A=+ J1EE) WEE f()XF
x>H HEX. MRMER E>0,F7 A>0,ER/RRE >0 RF
f(z) > E,

LRI : 2 2>+ cobt BB f (D BIRFRZE +o0,i8H
lim f(x) =+ co.

T+ co

HAE RS —fhe LT i X g5 1.

SMAXEEE, F_MEXSE e XHHENEEHE
Yr 4, #R AT LA B e 3 7 - LAGE BA.

W SR R AT A T AR B T A SRR —U)EE. flan,
z>+ol B (OB THEFEBOTE T LEFHFE: MEE
0, FE A>0, B RE 2,2/ >A A

| f(x) — F@)| <&
Xt B A X B AF T, W SR B /Y BROR FUE BH AR AT { B E 3 7 4B .

§6 &R R

FEE—FP  BATERE S o SHENSEZLBBRUG@, D
FEENEREBETITET 2>a B EE FOBEBRB. EEEX
BHREE: R S R1E o SE9RM (WA H E XL, R EHRK
NTRESANHREE S o SEBE—MHRE. N XEHFIE, TESI
AR M #EE. RAVDIAE F A -6 (B E-OX B E L
;- 9

EX (FIHFRX) ®Ra€R, A€R, HFREE f(FE
(a—7)BEXL MRARMEBEHREEFHE z.>a BFH (2.} C
(a—7nya) , AN B BREEF I ( f () BB LA A JHR PR, AR 4 FA18E
Y z>a— BT R f(OBHBBR A, iEH
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lim f(zx) =
(B R AIES lim f(:r) A.)

I—>a—

){ (Eaﬁﬁ) ﬁa,AG ]R, %&Eﬁf(:r)ﬂ(a—%a)ﬁ
EN.MBAEE 0,75 6>0,FHEHRE

@ =10 LR By

wA
| f(x) — Al <&,

A FATRB : x—>a— B SR EK f(x)mﬁﬂﬂﬂﬂ A, iEA
lim f(zx) =

T—*=g—

EX (E-0 7)) ®aeR, HREE fDFEG@—7,0)F
EX. MBEXER E>0,787 6>0, B RE
a—o0<zx<<a,
]
fx) > E,
AR Y z—a— Bf REL f(x)B@JF&FE%J-f-Do,iE%J
lim fz) =

DL b ¥ B i R R 22 M AR BR . Xt A 0l 4% PR
lim f(2),

x—>a-+

ATLLARPB T TFUWE. X THRMBRB S MR BHXR. A
ATER:

EBE1 #a€ R, FEEE f(OFEa AHELHR U,
EA S MR Lim f (o) P B FE 53 0 B 2 1 R A S AU A PR

HFHEFHHSEF.
lim f(x) = hrn JCax)) ==

r—+a—

Y AR, RITAE
11111;1 fCx) =
R RIMTEAXNEFHBHOERLES HiEH. XHE R IBREE 8
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W EAEEFENSGT.

H% xEU(a,S)sﬁﬁ

| f(x) — Al <e.
FE,AEMNF 2€ (a—8,a) , BT =€ (a,a+8) . ZNA
| f(z) — A| <e.

Lor & li:;n f(.:c)=1iran+ f@x)=A. MM EBEK 0,7

I=rg—

£ 6,,0,>0,f# 15
z € (a — d8p5a) i, |fx) — Al <e,
z € (a,a+ 6, B, |f(x) —A| <e.
R 6=min{s,,0,}. TR, RE
z € U(a,d),
A
| f(x) — Al <e. [
5 F RS ISl F AT AT LU R R
lim f(x)

Tr—=oo

FRFA AR MUSE. AT ETFIR, RITAEL
U(oo,H)= (— o0, — H) U (H, + o0)
={z € R ||zx| > H},

FH X 52 A Y fifoo i) & L RB3R.

THE1 WEK (O U, H) LA E X, WK%
lim F(OBFER T NE KRB AR R A BAHE.

IET_HW Jflx) = IEE,nm f(zx) = A.
WX KRB, RATA
l&prg f(x) = A.
iRl A REHE 1MIEHEY. O
EX WEH fEES SCRAEEX.
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(1) MBIEAT z,,2,€ S, 2.<ax,, 8H
fla) < $(x:)s
MARNMIREE fEES S EREXMKIE LA LA,
(2) MBIEM 1,2, €S, 2,<x,,EE
f(zx) = fxy),
MARNMAR R fEES S LREBRKEE LA T HFR.
(3) B L R BUS BT MRS AR £ & 3.
Fid WMBEX FEM 2, 2,E€S, 01<x,, BHEZEREHAER
flz) < f(xy)s
MARNK A RE fHEER S LR EHRNEEHELAL
. {0l Hb AT DL SUAT 4 nY fi = 4 38 B B E = A6 28 T .
B A pR %50 B AR PR B R FEFE Y.
EE2 (D EREHSf(OEFXE (a—7,a) L#EHEGERD ,
1l
lim f(x) = aup f(:r)( it ).

r—=a— T Ca— z€ (a—7.a)

(2) BRH f(:r)ﬂE}HZI"](a,a-l—??)J:iiig(ﬁﬁi) il
lim f(z) = inf f(x)( sup f(x)).

x+*a-+ € (a,a+7) z€ (a,a+7)

MR RIS B f(OEFXE (a—7,a) LiE X —1F
o4 e . KA e B A EENE .
R
sup f(x) =+ oo,

z€ (@a—7,a)

HRAXMER E>0, 7 2:€ (a—75a2) ,[E158
f(xg) > E.
w®o0=a—xg, MX}F
a>zx>a—0=uxg
A
f(-r) }rf(l‘s) o K,
XUEBA T
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lim f(z) = sup f(x) =+ oo.

r—=a— € (a—7,a)

R
sup f(x)=A<—[—C>O,

€ (a—7,a)

BAHEM e>0,H A—e<A. BIFE LA E L FHE 2. €
(a—7n,a) . #18

A—e< f(zx) < A.
id 0=a—zx.» MIF 2€ (@a—38,a)F

a>xT>a—0 =2

A= fCr) 2 fla) >A —&
XUER T
lim f(x) = sup f(zx)=A. []

T—+=a— z€ (@a—7,a)
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F=E ELZRHE
§$1 FEZ5IHE W

WEZY B RREE N F M ELZELR,HlE HEENR
EaERA P EEORESS. BFRIMIE ¢ O REE I E ¢
A8 AT S AR, Ul & LR AR E UL, B ¢ (O
I BPARSRERBRER, RERH ¢ WEBCRIERE /DN HAKE ¢@)
3R N AR H /D AR R E TR R AR E

lith g&) =g {Es).

!—-"ta

— i s, B PR f () HE xo MARIEAR E L, IR
lim f(x) = f(x,),

.'C—"IQ

2 BATE VPRI f 7 xo ML, WIREE XH PR H K, &
SEHE ) E SCRT LA A3 B BR IR A UL T R IE R
EXT BERE O xo AR U (x,7) EBEX. 0
XA W6 R R 220 BFFN (2.} CU (20,7) » #BH
lim f(x,) = f(xy),
HRAATVREEE [T x0 MELE, BV x0 REBRE f &S
.
EX T R [ 2 SEPE U (x0,7) A E L. ANRXY
R S0, FESOLMERAE |z—2| <8 WA
| f(x) — f(zy) | <&,
AN K R [T 20 RIES, NEU 2o SRR f HEL
fHRE _ESS PHME. BEZIEHU LB E X TAB
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FEME.
Bl1 BEEBH f(OD=cHEB—HK z. LBRELEN. X-H
RXHEA] = F0 =, #H
|f(x) — f(z)| = 0.
Bl2 RP@OMQEEZMA. EHE _FE 5%, RATIEH

e
111’1’1 P(I) = P(Io)9
P(z) P(xy)
;lrf.,, QD Q) (R(xy) # 0).
TS MR EHK P(OFEER 2.6 RIS ABARERSD
EEMES Qx)F#0 B x, HAbELE.
Bl3 FEHE_FESSP,RIEIEHT
l'Lm sin z = sin x4,
lim cos x = cos x,.
HILE 553

i T
lim tanx = tanx, |x,7# kn + 5

.I‘—"IO

lim cotx =cotxy (z, 3 Ix).

I=+x
0

EMEX=MRPECIEE XM TR ELEN.

I~ RIBEGIN X THRBHEME R ZH.

EE1 R S E o RELE NFE O FHH/EH f 7
U(z,,8) L HH.

EE2 WERE (O g xo MESE, N

(1) f(2)FXg(2)EE = AbFESE;

(2) f(a) » g(x)FE x, Wb FESE;

(3) ﬁ?-sz% g(20) 70 B 7o kb ZE.

Ema ﬁ% REEH f(o)=c LT o REL,FTUMN(2)
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Al LAFR B .

(4) cg(x)TE =0 BIESE.

EE3 R (T xo RESE, WRE| (o) [ HTE 20 K
HEBE.

iR EANA

[f(@] — [fx) || < [f2) — flzp|. [T

EE 4 BB (O g x0 HEZ MFE f(:rg)<

g(xo) s IR AFFHE 0>0, /XN F 2€U (0, F
flx) < g(x).

Fid XEHMUTHRAEEEE B .

D) & f()=ARHEERE. X EM 4 BH: WE gOFE
o RIEZL, g () >A, BAFHE >0,/ F 2€U(1,,0)F

glx) > A.
(2) & g(x)=B BHEEE. X EH 4 BN MR f(OHE
zo ML, f(x)<B, PBAFE >0, FR/MF €U (5,0)H
f(z) < B.
(3) ZZEMM@QMEGR, ENEH: MR A(DE 20 RiE
8, A<h(z))<B, BALAFHE >0, F/XNTF 2€U(x,)F
A << h(zx) <B.

UTHERYARBATLUNERRYEXEE TN, EBhH FEES
HEHE, RMNHF—-KEHIEHGX—KHAH 6 ).

EES (ERBWESEN) REY ()T xo HES, K
BeWE y=f(x) REL , BLEGHE g - f(2)=g(f(x))
E xo MIELE.

WER WMHERE eS0L,FECLERRE|[y—y (<o, A

lg(y) — gy | <e.
XX 6>0, XFFHE 0>0, 1] RE [r—2,| <8, BiA
| f(x) — 3| = | fx) — flxy) | <o
:J:Eiﬁ |-I“_Io|<3 W!ﬁﬁ
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g o f(x) — g flzy)|= |g(f(x)) — g(f(z))]
= |g(f(@)) —gly) | <e. [
B, BB XOEE f()FE z ARPE M (EMKE
W) F L, REFTESTNEBERY (OF zo SENMRAZL. 5
X AT HHIE B, A ) % L2 v A
EX BWRE f(@TE(xo—7,2, ] LHEX. ME
lim f(x) = f(x,),

J.“"IO—

AR ANV UL R [ 7 xo R M4 4.
FADl b 7T AR S A= ) i 4k
RM5IAES:
flxo —) = lim f(x), f(z,4+)= lim f(2).

TR R [z REMZEZLENE XATLLE ] -
FCey—) = fCxyp);
MR f e o A MESEN E XA S R :
flzy +) = fz0).
FATHGE R lim f () 7B D B RGP B R R

I—"Io

I HAESE, B
flxy, —) = flx, +).
X R RN RAE
E.T f(x) = f(z, =) = f(z, +).

BT, BB f T xo RIEZERE XA LT B
F(xo —) = f(xs +) = fxy).

X BT, AR 3 -

EE6 WERE f(DEU(xe,D EFRESW f()FE 20 B
EENRTLEFMMECEX LM ESEH B AW EZ.

A, B f(DTFEU (o, DEEXBE 20 SAFELE. K L
I e, X B % B T RFE TR 2 —.
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B 1 BRSOz SN RMARER f(zo—) M

Sz +H) #FF# B
f(xy —) # f(xy +)
A
Jxy =) = flxy +) # f(x);

W2 BRSO z0 RHEL—NRMRRAFE.

EX WEH fOBEU(xy ) EBEN I o BRAFESE. W
RHBEREE 1, WBARNA B 20 SRR S B FH — £ 18] B
B WMRBH ERBER 2, WARMNAY z, SRR S HHF =X
4] BT .

B4 HEKH

sin x
L O,
Feo z{ MR = #~

xT

09 ﬁﬂ% =10,
RIMED: M € R\{0}# R f WELS, M =0 f HFE—
2 (6] it 1. XX — BB TE . A A
sin x

[0 =) =f0O+)=lim—

PR RERK R f 7 =0 AERIE R ZEN 1 BLAESR Bl — Ak Ak &
51 1 R 3

=1,

X

sin x
— ’ u 0,
f(.::):{ IRz~

1s ME > = 0.
HmMRATVE 2=0 R RE f # 7T (8] 7 .
Bls EHEERE
|
f(x)={sm}—, MmE « # 0,
0, ﬁﬂ%x = (),

RAVER: x=0 RRE / B9H I W7 L, T oA AR BRI S
RIS A
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Bl 6 % #Ik B 3u3€ (Dirichlet) B %
Duﬂ—{L mR x BAEHEY,
0, MWiR xEEHEH.
KATER : £ x€ REE KL D 255 R E B &
%7 *Z#EHE (Riemann) PR3
Ruﬁ={U% MR = BEEATE /9,9 > 0,
0, WRxEITHEH.
HATRAERA : HEE a € REE
R(a —) = R(a+) = 0.
WERBaBRIENBHE M ac C—1,2+1). HEBLEN
e0,Al LIER NEN, #15
1/N < e,
FEXE G—1,k+1DF, R FM 0<g<N HBEAZH p/qg RE
AREABHEPE o BIATXAEFET a B—12 6. BRINE

0= |b—al.
FERE
0< I.I'_al < 0,
]
R | < 5 <e.
XUEBH T
lim R(z) = 0,
2

R(a—) =R(a+) = 0.
BIMNED: FEREHEARERERB RVELEL; FANAE
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EB D RITEFLER
A=+ @—1))"=1+n@—1), ¥Yne&e N.
XHER E>0, T A= 2=+ 1,1 % 2> B, BA

aa=2a =1+ [z]a—1D
E

- R o (a—1) > E.
a—1
(2) lim & = lim —
r——00 r—=—00 A
; 1
= lim ==0. []

u—+oo

®a€ R,a>1. BATED: HEBENELZER y=a” LK
[B] (— o0, +00) — X — Hb Bt i, X 6] (0, +-o0). MMM ERH y€

(0,4+o2) ,ﬁlepE—*Hﬁ x€ (—oo,+00) 9&‘1&
a® =y,

RATEXFEH yE—TRER x FRAA a AR y 935 8,1EH
x = log,y.

YE R BR R y=a" B BRE X B R x=log.y B iELE

1. AT X —FLE LT E .
EE 4 :& QE Rv a>l;'1!']

(1) XFH R z=log.y TEX[E] (0, +o0) EFH E L, ™% 2 3
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HHEEL;
(2) lim log,y=-+oc, lim log,y=—cc.
y—=0+

b s a

R ZRAUNETR B —MBER(S 3 HEHE 3
/. QOMIERIT: SHERE E>0, ATl A=a">0, F &N
3:y>5’ﬁ;ﬁ

log,y > log,A = E.

XUEBH T
lim log,y =+ oo.
y=+oo
H it X A5 3|
lim log,y= lim | — log, —1—))
y—=0+4 y—=0+ y
= lim (— log,2)
z—=+oo
——o0, []

ERERHE R MM AT, W KA e ERRBERHEK

EXBERNE. XBEH e EXH
e =lim(l —{—%)ﬂ.
A e NRHIXTHFR A B R *F8,i0 0
Iny = log.y, VY y>0.

A BRB, 3R BOR B W BOR B FE RBEENA € X WG E AR E
SR XERBIHEAEAAF DK AEAVERELTERKIN
MEEMESTRARBEHFEAIMF2H. TE,RITA

EHES MERBPAEHECEXWTEENERREELY.

Bl1 FERBY y=2(2>0,p2€ ROBESENE. TATAT L
EERNE SR

3= g¥ = ef™,
H F5 20 R U B R B R 2T J . R RREPUE B A € X E
M= EZR.
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Bl 2 FHERY f(@)=u(@)"?, X8 u(x)f v(x) B RFELE
PR, u(2)>0. RITEXRBAER -

In«
Plagh =ogtnaan,

H MR B S
§5 XH/NMEGEFRKBEOMHLE, LTEZHRR

EX 1 BHEE a(@)fEa SHENSELEE U EEEX.
mR
liin a(x) = 0,
2T a() R z>a BT A S D F.
W a(x) M B() B z—~>a BT TG /NE, a(x)F0. X FHE

B(x)
a(x)
MR, TUASEMEHERNEE. 8 T EHF(EXEHFE,
BAIEZEE >0 B EF PR).
1 alx)=zx,B(x)=2".
lim 53 = lim = = 0.
Fl2 alzx)=2pLx)=n=.
Gty = lim = o

B3 alzx)=2z,B(x)=sinz.

limE 2 = ST
-0 a(x) 0 x

1.

Bl4 a(x)=2zx, f(x)==xsin %

im2E) e, mEE £,

~=0a(x) —alx)
BE atei=u' Blz)=—asdin %
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imEE Fgege, 0D 5.

2-»p a(x)
EX2 BEBRA@OE.EHENENEZLHBUWDEEE
X. R

HABRMNAN AR s>a BHA T X E.
B A@F B()ERE z—>a BT TEHF KB, Ax)F#0. XTI

(5 R BR a4 45 45 RE 0. 2 T I R T 6 0 1

— B 5, 4F thi HH B ) B 5k .
ATETFHEES/NE(EHF KR, BRITFIABELHIES.
EX 3 BEB () Fl ¢(2)FE a KIFENZLBB UG L
£ S IHBRAE Ula) E o) 70. R4 HI B S 07, “0” 54~

IR B S 1 o R ABIE R JLAR L

g&(.r)

(1)¢(x):O(go(.r))$ﬂ* Ex—*a M ERERE

(w“”& B 20485 B

e(x)
(2) ‘,b(x)_o(go(x))ﬁn—‘;((‘”;'g z—>a B 8 T3 /B
oCx) _ ).
(Elllm?( 0| ;
(3) ¢(x)~p(x)FTMN
. P(x)
lzlf:??(.r) =1

O,0 X EZ S HEMN T —E WK RE RS /Y. 68/
i HBEMW LSS (x—>a) , LULEA BT 3 B ik PR 22 il 2 -
sinx = o(zx) (x—> 00),
sinz ~ x (x = 0).
HAVFF AL : i85
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P(x) =001) (x—>a)
FHA ¢(@TE a BRRENEZLPBHEFFR; MicsS
w(x) =0(1) (z-—>a)
E-ZAN
Ijixgw(.r) = (.

Re(x) M9 BREF PR (EHF KB MR
$(x)=0(p(x)) , BARMNBU ¢ () BH p(x) EFHH L F
(BAEH A F K. R ¢ () ~e(2) , MARMNR YO RS
HD)FMHAEATPEFRGLFT K.

Ble & f()=G—a)" gx)=~(GE—a)" WA

0, ﬁﬂﬁ'ﬁm<n,
lim ?EI) 1, WMEm=n,
oo, ﬂﬂ%m>n.

XULEH : 2 B, (x—a)* EF /M RBE.
‘ i 1
BT /=g @ =, WA

{00, MEm <n,

1, MR m=n.
0, ﬁﬂ%m>n

X 1 B kﬁklﬁ's a)kﬂﬁ%%kﬂﬁﬁ?ﬁﬂ%
&l 8 lﬁf(:r)—x » g(x)=2x", A

() oQ, ﬁu%m<na
Lm ‘;gr(x 1, ﬁﬂ%ﬂ‘I:n,
0, ﬁﬂ%m>n.

RXULH : X TFIRBERE z—>o00, 2 BKE, 24 BT KA B 3t
(=]
Bl & f(x)=a*a>1), glx)=x*(p=>0).
BTG -
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g(x) "
IEwa()_xl»?-lma“ 0

PR T 46 SRR 4 @” I TE 55 R B O AR R el B = . 0 T BB X

— B, RITERE p=LeENKEE. CEMEGE _E 1 K6
10)

k

lim = = 0.
a
i I 5 15
k
i 2t 10, 1+i] —o.
a a n
SHEE 0, FEE NEN, FBa>NKE
k
0< (n -|- 1 2 &,
B A=N+1, M z>A HTgl[PEI
k
0< ([x][z 1l
XUERH T
lim —i =0
>+ 4

St F—MH >0, BATAT LU 2EN, k=p. TR T 221
A

A
ik
N

x
a*’

P i

xﬁ‘
lim = =0.
r++oe d

Bl 10 # f(@)=2"(>0),g(x)=log.z(a>1). A1¥ H
nmb%’
x40 v

3 158, B 2of B R 4 log.x B HAEfT R REL «* BB LS KE. F
% b,& y=log.z, WA

= 0.
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. log,x : y
lim < = |lim = i{);
z—=-+4oc0 l‘” z—=4c0 (a”)y

BAIXMFE O, 0o WHEE —REH. i 50@(2)) (BRH
(PN ARERA—TERNE, MEEXEFSBEHN—FLE. XF
P(2)=0(@p(2)) Tmn (O RBT O(p(x)) XFEBA—T&. K
FRFES="NZYERTHFS“c " kEHE. MKXF O(p(x))=
J(ORBEAHBHNEN. B, B EHFS O o W “FR", AER
IR A A WA .

BE1 oM@ a EHESNELPBR U@ EFE
X, o(x)5%0. MAF

P(x) ~ p(x) < J(z) = p(x) + o(p(x)).

R RATA:

¢(x) . [¢<x) B ] _
u @ ~ L e R
<= lim plz) — ple) _ 0
z—=a 5’0(.2:)

< ¢(x) — p(x) = o(gp(x))
<= ¢(x) = p(x) + o(p(x)). []
KXKTFOMo, HUTEKRK:
EBE2 e BWE—-ZLPHEEHENFEASET
0, A
(1) o(@(x))=0(g(x));
(2) O(p(x)) +0(p(x)) =0(p(x)) ;
(3) o(@(x)) +o(p(x)) =o0(e(x));
(4) o(p(x))O(1) =0(¢(x)),
o(1)O(p(x)) =0(p(x)).
iEll HEFHEESAWIT L EHAREERBT.
ZDOW: =P o(peNBH BV EBRRE O(p()) BH &,
B 2R ¢(x) =o0(p(x)) , B4 ¢(x)=0(p(2)). X-AN. thE
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D RENNEAEBLERA RER.

Zw@u: R f(2)=0p(x)), glx)=0(p(x)), {4

f(@) +g@=0(p(x)). KRB ﬂu%ﬁﬁiﬁuig;%ﬂ%ﬁﬁ

5 fCx)+glz) ,
AR ) thRAEHRZR.

e QB 5458 (2) KA.

SGHRWKENEXENHEL. LHFNESHRALZRBHOFRHA
=X ME. [

UTIL I RRES T HEFBIN, FEEERC.

sin &

f . lim =}

=0 X

X—BHEHNEHE R TE & §5 896 7.

I. lim(1+l~)x=e.
X

T—=0o0

HATRUER I . B % . MIEEXFH
lim(l + %]R = @,

i I AT 13
. 1 n+1 o 1 n . 1 .
11m(1—|—— -—llm(l—l——] 'hm[l—|———]—e,
n n n
1. ( + 1 n+1
" m| 1 W]
1"“(1+m)

TR MERE 0,47 NEN,EH >N WA

1 . ]y
e—€<(1—|—m) <(1+?] <e—|—e.

W A=N+1, W% z>AB®E[]>N, Hifif
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1 (=] 1)\°
e—e< 1+ i) <[1+7Z)

[z]+1

1
<(1+E;j < e+ &

XUERH T

lim

I +oo

H 1t 3R] 75 3

: 1 " | e
hm(l—l——] = lim 1——]
Ir—=—00 = Y=o y

= lim
y—= 4o y - 1

. 1 ¥
= lim |1+ )
y—h+00 y - 1

— lim |14+ —— ]H[1+—
8 ¢ b 4

y—p—{—oo

= e,
BATUERH T

lim

r—+-+oo T—=— 00

1—|—-—:1;]I= lim(l+-i—]x=e.
ESEEC

lim[l—l—i]x=e.
x

D

I By 7 —Fp Rk N

I, lim(1 + a)V* = e.
a—+0

F X BOR B FE St , RT3 2
limln(l + a)

a0

= lim In(1 4 &)
a—+0

= lne = 1.

KA
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Iimlog"(l +a 1 1

i a og,e = m.
X, RANTUER T -

@+ 1,

]I'[ a—+0 a
' fpoed t+o 1

a—=0 a o ln b’
H It X R 13 3]
. limea —1 = 1.

a—Q a

HE L, % B=e"—1,HTFE

g 80— g B .
=== e = L.
3 1)8: ¥ <]
h?—L — ins.
a—+Q
BE . RITA
V. lim(l-l-a)'“—l___#
a0 a
HEL
B o dn(1+4a) __
lim(1+a) l=1irne o 1
a0 a a0 o
et 1 uln(l 4 a)
N lalf-?.uln(l + a) a

= pu,
M EERTE, RGN R LY FREAN BB —EL
. X2/ AR R etk FRETR A FAL.
BE3 XTHRMRERE >0, FNEA:
(1) sinx=x+o0(x), tanx=x+o0(x);
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(2) cos x=l—%x2+o(a:z);

3) e"=1+x+o(x);

(L In(+zx)=zx+o0(x):
(5) A+z2)'=14pr+o(x).
R (D) RINA

sin x

lim = 1.,
z=—0 I
._tanx . sinx 1
lglg x =lzl-t—1; e cos:z:'_1
(2) MNRAEK
) x . &)
cosz—1 _ — 2sin? ?) _ sin =
. %Iz _ %Iz _‘;_:,
a8
1 cosx — 1 — 1.
=0 . ixz
2
(3) Bme—k — 1,
=0 v 3
@ L E) g
=0 T
. {4zt —1
(5) lj*ng e = 1. [}
T T Y 2 B BH , 78 SR e AR B R RO AR BR A% B4 5 AT DORE AR frT —
MHERXHE SN Bk,

EE 4 WNME xz—=a b ¢@)~plx), BRABE
(1) lim ¢(z2) f(x) = lim ¢(x) f(x) ;

r—a r—+~a

¢ f(@) _ . PO

?

) 1;:112 g(x) e glx)

. FCEY  w f{z)
(3) 1,3-11: g(x)g(x) 1;11: (x)g(x)’
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X B, BATTRFTA W RBAE o MR K OB E7E I 1F
R o B W R A £ OB ARy 0, & KA I B R RAF
TE.

iERl 450 (D) AEB B XA

lim () f () = hm[( “bg‘f))) (so(x)f(x))}

= lim @(x) f(x).

()54 QOWIEA A fEl. [
HATHE: z—~0 B H

2
. x
smx ~x, tanx~x, 1 —cCcOSx ~ —,

2
In(l 4 &) ~ay (15— 1~ pux.
FIAXBERSER 4, RITBA S K H LT & 6] 4 B9tk R
P11 fim SEEE g, £2_F

=0 SINAT o0 AX a’

&l 12 lim tan(tanx)zlim tanx=1.

=0 x =0 £
1.
P13 lim LEE—log 2
weg 10082 =0 1 ,
?I
. Int(Q+2) .. £
B114 lim 5— == =lim _1_x2_2.
2
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MR HEREERHENF







FHE &8 H

EHRES, RIELFD, MAMEREF R B H L, BES
B LA A B9 R
limf(.:r) — f(xo)_

>z, T — 1‘0

A B B K 2R G0 BT 9T X A OB R

§1 SEEMITHEE

l.a SHHENX

EX BWRE (T xo REPEFEX. MRFHERIFTHRR
limd ) — f(l‘o),
e
ARV R f(2)FE 20 B 7T F (derivable) , 3 H #2 £ AR
Iﬁﬁﬁﬁ‘ﬂ BRB f ()T xo BB F X (derivative) ,iB H f (o).
LiAME IEE,.RIMNELEFIH.: K y=F(OER
(o5 [ (xo) ) 20 1 D) 2 B R 3R O % 55 T3 PR
limf(x) . f(:ro)-

x_-.rg

S g

XL R T A LA X
Fie HAWEBHEDY x—z, AR R, rU5IALS A=
=z BT . TR z=z+h, BATTLUIHEFBR € XLE K-

. h) —
f’ (Iu) _ lhl_?gf(xo + 2 f(xo)’

0
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XBEHrRAIBEENNE. FERE WME h=2—2, WJIEA i, fi
FEBERIB A E. RS s R REREENEE. AN T AR
BIME 2, BAIVE f(@o+h) — ORI EE f ¥ EFEHE
) AMIBIMTFR/S A RABEE c WHE: dr=2—20,
ARES Ay=Af(x0) =f(xo+Ax) — f(x) BARBRE y=f () K
PR RAXHENIES, S B E LA B R

£y mlimd G+ B2) — o)

By Ax

az*-a Ax Az—-oA:c

SWHI, X TR y=f (O 2o SHWIFY.BRTRALEASR

B Pr#& B H (Lagrange) B2 f' (x) M 4h» 8 & % R FH 3 A JE 2%
(Leibnitz) #ic &

U (5.

Je—itSRAKRMNIFBEER

Fix— B, ATk 18 5 Fom] fig s 5

B PRI, R E 1B, R EEAXES
RBEXABENEH(FEN 2, REHRIEER). A ZRE
H, — R VI B N B B — AR T AR ORI X R AT E &
AiLE z RrBELAUXHENIESRERAE AT EHIES 2. Xt
XMFE . AMBE T RE RN EXERH T E:

P2 — ﬁii‘;f(x ) = f(x)

. fx+ Az) — f(x)
= [ Ax ’

WX —EE, MRRREENER . B22HHE XHRES K
o e F ) — T )
(z) = lim .

g_-l—u-x .21‘1 B— 4

S L LR T T

154



1.b RIHRBGF
Bil1 EREERHE f()=CHTFH.

® ®INA
F& 1Ry — Fix) _C=C_,
h h )
S HTiT]
F x) = lkin}f(x + h])l — f@) = 0.
B2 TEmeN, KKEH f()=z" HFH.
® RINE
fla+8)— fG) & +B)™ —a"
h h
(m — 1)

= ma™ h + L

: ™ 2h 4 ees —%—hm*l,

Bl

ff (.’I) siae llmf(x "l' h})l _ f(x) - mxm—l.‘
h—=0

B3 EmeN, RKEE f(2)=z2""(=F#0)KFH.
m RINA
f(-r-l-h)—'f(.r)=ll: 1 1]

h hl(x+m)" 7

Al 1 1 1 ] oo 1
_h(.:c—}—h x][(x+h)’”_1+(x —I—h)”‘_2x+ +x’"_1:r

. 1 1 1 e L1
= (x+h>x[<x+h>m-1+(x+h>m-2x+ +x]

B T

oo oS+ h) — f(x)
f(x)—lhglg 7
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Gl4 KEERE (O)=2"GC>0OHEH (e ZHERE L
TH11,2,3. XBitiE € RE—BHIER).

R ’INE
fx+h)— f(x) (x4 h)*— z*
h o h
= ek lE) — 1 ol - B —
=3 A = g 7z .
ZSHTiT]
re o~ 1 J@x+R) — flx)
f(:r)—lklg}l A
_ W S Y. s
_ e i‘f{}(l + h//? 1. ey
eI, X TF p=1/2 F1 p=—1/2,8A1H
(F)f=(1/2)f=l1/2: 1 ,
* * 2" 2 vz
1 )’z Sy o Loeam 1
(«/? Cx—H2) = i == s
Bl 5 Rk f(x)=sinx HFH.
® ’RITA\
fCx 4+ h) — flx) __sin(x + h) —sinx
h o h
2 cos x—i—i]sin-h— sini
= hz 2=cosx—|—%) hz’
2
A 1
i) = limf(x T h) — f2) = COS .
h—0 h
Bl6 SKeRE f(x)=cosx HFH.
g RIA
flx +h) — f(2) _ cos(x + h) —cosx

h h
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; h) . h
—Zsm(x—l—f)sm?

- 2 ,
ESHT0]
fl(z) = lhimf(x + h;)l —fey sin z.
7 KB f(x)=e Fl g(x)=a"(a>0) B F .
® RIMNA
flath) — flx) e —e _ .ef—1
h o h o h
B
f’(l‘) — Ihlmf(x = h})L _ f(x) —
& {BL 7T LAE BA

g'(x) = a’lna.
PLle HIREIIEBRE f(x) =" BF —MREF BT
S (zx) = f(x).
X—HLAEHFHLMEABENMRFAEREEEZENMNA.
Bl 8 RKEEE f(x)=Ilnzx M glx)=log.x K FE(x=>0).

& RINA
fe+h) —f@) In(z+h) —Inzx
h o h
_In@Q+A/x) _ 1 InQQ +A/x)
o h Tz h/x ’
B i
[ ¢ T HiE
' I .
g'(x) = s xlogae.

@it P EAB, AR — S EERN P FRYH PR R4S
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RAERWMT .

5 ¥ =
I T X % ¥

c 0

= mx™ 1 m B R
& —mx ™1 mEHRE, 2570

x* pxt=1 rREH, >0
sin x cos x
Cos X —sinx

e* e*

a* a*Ina a=>0

In x 1/z x>0
log.x —i—logae a>0, x>0

FAXTHRRZBECHRGER, SLEPRTE LU & 5 a5k ).
EHE1 RERP S Mg E2R/AR, ceE R, W f+gfMcf 1B
AR, HH
(f(x) + g@)) = f(x) + g (x);
(cf(@)) = cf (x).
XE M FERPERBESBREREAMBFULFEHHZR
Firfs ) — ) sR &0, ATt BB SR i - 8. Bl an, 3 F 20 R 3
f(x) = aex™ + a;2™ ! + o+ + @y
FATKE
f(x) =max™ '+ (m — Daa™ 4+ o + a,_;.
ETF—Td, F AR EIEAELZRRFEN, RIEBREES
i) bR B L.
Gl 9 S EABEE, ATk UE BA e 4 TE A ok 2 v R

il 7 28 y=$xz 255 B X BR B o= 0 HERE 7 AR A0 T A 2 4% 4% e

H . BAEER F0,p/2) 4 KL TRBr & H 898, 253 e ¥ f Y il
2 KA Z a8 BN AT R ATTA X — i a7 2 = 5
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FATERAT R, Bl . SEBATIRFER AT S LA 4-D.

1Y G
T
(4
F
/T
S
A 4-1

AT HAE B b SR P IR 18 Q2o v0) R HUHIZR y=$x2 FHE

| | yo=§xs A K IR

y:yo+?(‘r“—x‘o)9

XRS5 =0 ML FAH S(xisy1):

xy x_ﬁ
-731=0s.)’1=3’0_‘;‘—' 2p°
R TUEBAMNETE F KRB ER . S e ¥ Y m & 5 2 5, it
M2k QG FAT T X FREl =0, A48

LFQS = LFSQ = /GQT.

B FL,RNTAE
P 4
FS = 2 2p°
- — )% 4 z _ p\°
FQ \/(I" 0) (2;': 2)

_ [®x o x o PP
”&/4p3+2+4
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_ %

ol
Fir LA FS = FQ.
X 5E B, T iEBA.

¥l
+29

l.c BUSE,.ATFHEF

EX (RMIFPO WRE fE(@—y.2JHEXL. MEAHFER
55 B 72 P FR

limf(;r—khi—f(:c),

AR GBI [ = R AWM T 5,3 B8 LR MR R A
PREL /7 = KA 58,188

y e JCeB) — f(x)
f_(x)_hll,?l 3 ;

R AT LLSE R B f 7E = KBA WA DL A 5
f(2) = lim £ A = flx)

h—0+ h
FATHE ,  BR

limf(x + k) — f(x)
h>0 h

FHEH AT DLERMERFEN PR REAFEF BAHSE. B G
AR & 3 .
EM2 WA S SRR EL N fFE - SAFHNRE
HLELZEREIERX SN P S BRI HAESE
fl (@) = fly (@).
WX R EE A
flx) =1 (2) = [ (z).
BITREW T FEAFENHT.
Bl 10 ZEEERY (= |z|E =0 L REZ (WA 4-2).
B ‘IMNER
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fO+h) — f _ |h| _ [, WRA>0,
s 2 —1, mREr<O,

T2
o) =—1, f4 () =-+1.
KT RE f 7 =0 W RBAFE. BEZEF WL FE 2740 LT,

R [ N FBERFEN:
ro= {2, ame<o
v}
y=|=|
0 X
A 4-2

Bl11 ZEERP g(DE=0LREANR,XH
.1
g(x) :{ISIH ;9 ﬁﬂ%xio,

09 ﬁﬂ% x = 0.
B EIMA
g0+ h) — g0y 1

= sin —.

h h
BoA2 h—0 if EXBHHRR, rLARE g 7 =0 AR 7. B
A] LAUE B BB 4 g 7 =0 b B R — 7~ 5 = 5.

1.4 ARE. RS

S5RBE-FHNTHFREEFRRAEN - MRSETHRME. X
BELR B — B,
B 2 F, AT HEER p()=2" H# « SEAI R, AR
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PRECH) B
plx+ h) — p(x)
% h B 5 R EIT -
plx +h)— plx)

(m —1)
2

HE N TEETSHE.HFATETH - WERIAHEEE K,
INTEXHENFE: EMNE—HFH TR, B
plx + h) — p(x) = mx™ 'h + o(h).

= ma""h + =

2R A e 4 BT

i AT 45

plx +h) — plz) = mz™ ! 4 0(:)
h ’

ik A—0 B15 3]
P (x) = mx™ L.
EX WERE (T x SPERENL MR
f(x+h) — f(zx) = Ah + o(h),
Hb A5hrXECTUKBT o . BARNMBERE fE 2 57T
.
EE3 BB/ BAISRMATLERHFREEXLA

.
iEBR Aok mR
f(x+h) — f(zx) = Ah + o(h),
AR 4,
[t h) = f@ _ 44 o)
Hi ()7 z KAl F:

iz = Ef.?f(x + h})t — f@ _

Bt IR FEERR
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imf &R = F@ _ o

h—0 h
A4 =2 h—>0 B}
HEFE

fx+h) — f(x) = f(x)h + a(h)h.
XU
flx =+ h) — f(x) = f(x)h + o(h). []

Fizg (D BTFXEHPIEE AMIETFFTHIHAR
5 X R SCHEDRE . SR B Tk X4 ik

2) AEHMIEALESD , BRIMNFD: AESK

f(x+h) — f(x) = Ah + o(h),
A] LA W 8
A = f(z).

M A : ERERAF L R A RHE—TER.

EE4 WRY S(OFE 20 SATMGTR), PAEEXAE
2.

iR ®ATA
f(zo + h) — f(x0) = Ah + o(h),
S}

lim f(x) = lim f(x, + ) = f(z,). [

>z, h—0

EiE EHE 4 ZHHFAAL. e 10 FE 11 A R EER A
x=0 &b%ﬁy{gﬁﬁﬁxﬁ]‘%-

WERE fE xo BT (T30, MF
f(xo + h) — f(x,) = f (x)h + o(h).
RAIEE Az=h, Ay=f(x,+A0x)— f(xo) , X L RE B
Ay = f () Ax 4+ o(Ax).
X, BATIE R E Ay RAR AWML BT— TR AR
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BRAx W —RAGHER,F—ARL A HErBEFH/DE. &
OXY R EHME y=( I RXHRE o RRTIE GL
#EH [ (2)). BNBAMNTFTLHENEERYEE A, B [ (20
Az IERFRVIZ A B3 &2 (LA 4-3).

Yh

|
0 x, :r:u+le X

4-3

HRMAXTFEX T EHNEXBIES ="BBRIFE

. B 4n
flx) 3= o 4 2
Zn fORAXF L +H2kE N iB5" ="E M EXR".

EX WERH y= (O 2 KA. KNFIALS

dz : = Ax,
dy : = f'(z)dz = f' (z,)Ax,
FIC dy SRR y=/(2)FE 2o RHI .

FiE RTHOGHWECAEERTERINCELEM:

(1) NJLFTHI B R E, 85 dy=f" (x.)dx IEIF R LR G 3
R E.

@) MNRREHNAERE, M2 dy=/f(z)dzRIE R Ay=
f(xot+bx)— f() MERHEER, dy 5§ Ay MUHE-THEH KL
/MR o(Az) , AT Y Ax FE4r /N, AT LA dy 1ER Ay B
{H. X — 3 SCR 4T 1 22 S5 Br b A A 2R Al
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(3) %k, ﬁfl']%l/\ VE%X@&B@}E%’ ATHAHBEZ
Ja ,Rﬂblﬂiﬂ%d—xﬁﬁﬂa dy 5dz Z/:

d
Ii = f(xo)-

§2 RFEM,HHFH

ATHERERSBEHTIE.

R X, FEBRAA— TR, ﬁ'Eﬁﬁ%ﬁx%*ﬁ 15
R,AFAER—GASHE  ANREZMEND. FEANESR
KRBT —BENZIABHORTHRN. A HAXLEEN, R EEN S
23R HF L R R — SRR B9 55 R BN 2 5L

2.2 F.EZ.R.BURFEN

EE1 REH 2 Mo 20 AU MU TERE =2, &b
AL :

(1) (u(x)tv(x)) =u' (x)£v (2);

(2) w(@)v(x))' =o' (@)v(z)+ulx)v (z);

u(x) _u’ (Dv(x) —u(x)V (x)

v(x) (v(x))?
GXEEFER v(x)#0).

il S QOERTE—FH,HIEARBAN. XERE
HEZE# (2)F(3).
(2) it f(@)=u(x)v(x), MEF

flz+ k) — f(z)
= u(x + h)v(zx + h) — u(x)v(x)
= (u(x + h) — u(x))v(x + h)
+ u(zx) (v(x + h) — v(x)),

(3)
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Flx +h) = F(z)

h
_ u(x + h})l — u(.r)v(x B
L v(:r—l-h})t—'v(:r)’

B il A

h—=0

=u' (x)v(zx) + u(x)?v' (x).

y _u(x)
(3) {1 g(x)—v——(x) ,D'!'Jﬁ

_ulz+h)  ulx)
glz+h) —glx)= v(x +h) wvix)

u(x + hv(zx) — u(zx)v(zx + h)
v(x + h)v(x)

_ bz +h) — ulz) ulx)
o v(x + h)v(x)

_u(@)wx+h) —v(x))
v(x + h)v(x) ’

ulx + h) — ul(x)
v

gz +h) — gla)_ h -
h v(x + h)v(x)
v(x + h) — v(x)
u(x) 3
o v(zx + Wv(x) :
WA

g ek b)) —glx)
g'(x)=lim 7

_ v (@Dv(z) — u(x)v' (z) M
(v(x))* '

Fid EOQ)HHR u(x)=1 153
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1 V" Y(x)
) e
ARG X—BEELEHEAD, Fr AR S 548 H ok, F 528
IEE.
EE1T WE « o #E = KA A
(1) d(u(x) + v(x)) =du(z) £ dv(x);
(2) du()v(x)) = v(x)dulx) + u(x)dv(x);

_v(x)dulx) —ulz)dv(x)
) % = WD)
(XBEK v(x) 7% 0).

R KR 1 A PNARFLL do, 515 B 45 28 P A L
w¥. O

Bl 1 KeEE f(x)=e"sinx K FEL.
® ®RINA
f'(x)= (e*)'sinx + e“(sin x)’

u(x)

v(x)

= e’sin x + e"cos x
= e*(sinx + cos x).

Bl 2 SReEE tan = M cot = K FEL.

B®m RINA
e !
T sinx ',
cos x
__ (sinx)'cos x — sin x(cos x)’
(cos x)*
__cos’x + sin’x
cos’x
1 )8
— xFEhkr+ —|;
cos?x 27
!
(cot z) = | 22X
sin &
. 1
T sin’z G 7o)
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Gl 3 KeE¥e "HISH
B ®RITAE

(e—x)f —

!

1

ez

e-l'

— =—e_'2

 (e")?

B4 B¥chr=""T" —fshz=""C"JRRIBHN " b 2

M e ENIAFEZHERERK LS =ARERMELL, 6
n

ch(— z) =chzx, sh(—z) =—shuz,

ch(z 4+ y) = chachy + shxshy,

sh(x 4+ y) = shxchy + chxshy,

ch’x — sh’z =1,

ch2x = ch?x 4+ sh’x, sh2x = 2shxchx.
X Se AR AT LA E X HEERIE. & 55K XU A& 5% 5 XUl IE 5%
9SS @

(chz) =shzx, (hzx) =chaxz.

2.b EARVAIRE. WIRTHIFIEH

R 2 R BAT LA E 2 B B (R L 1 R 3 R A T AR . 31 2n ek 3K
sinx® Al LAFVER H R y=x" MR w=sin y B &1 BLHI , T 8K
e A AFEERBHER y=cosz M u=e EEMBH. &
BRI E A R H R FEN.

WERH y=f () 2o R F, BB u=g (W yo=F(x) K
AR WA, RXRFEEER u=g ° (T o RE ] T4, BATEE
BHEFRECR? X MENEEEREEEXE RN
EZR/.iIE¢x)=g° f(2),BRNA\
ox) — p(xy) _ g(f(x)) — g(f(xo))

(2.1)
X — Iy X — Xy
_ g @) — g(f @) | F(@) — Flay)
- I¢z) — e L — Iy .
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HIEELIFREER HXFERNEE L : BB ¢(x)=g ° [()FE z0 KT
.3 H ¢ () =g (f(x)) f (x0). Xy H4A BTy, H
A—Nwl AR : 7 2>z, BIEBEF, BR 275z, , AT BEXT
R f(o)=f(x,). BE T EHKHF.

B4 ZERH

Flz) — {J:zsin if, mE = # 0,

0; fl[l% x=0.
RMNED, B f(OFE x=0 40 &

b rmy fiend (O = A) — f(0)

1 . L___
—lgx{} hsin = 0.

75 0 B E R, U1 == n SR AN FE 40K 6 30 i

B f()=f(0).
By, FEAFNAERNERENER. KL RER LR
W 2R 7 A AE AR , 51 BB 15 B IE 5 Y fIE B
EHE2 BREYM(OE 2 RTS8 g(OWE yo=f(x) K
A, MNESEE p(2)=¢ ° f(DWE =, KA R, HH
@' (x,) = g (f (@) S (x0).
il FEH B R

gly) — g(f(-ro))’ By £z,
g(y) =

y — f(-rg)
g (Flxe)), WME vy = f(xo).
BRX BB f(x) HESE. B RINE
9’(1') = ‘P(xo) _ gb(f(.:t‘)) f(-?:; = f(xo).

xr — Ty —
HELEL, T @A () BEIE, (2. 2) 30 81 & e 5
Q.DR. MR f(@)=f(z) P4 Q2. 2)XHKLE

(2.2)

0
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g(f(x)) - g(f(x0)) _ 0= g (f(z)) f(z) - f(:::c.).
X o V8 Xy
2. 2)KXPik 2=z, B3
lim&EL = 280D (£ (203) f ()

= g (fCze) ) ST (x0).
XUEBA T E B 4. U

TH,BIRNBEASREKRFEMNN A —FRAFTX.BER

PR ()X} ¢t SR F15 .

(f(@))) = f(p®))¢' (2).
XA TFHREFLL de HiE 2

d(f(e(2))) = f (p(t))de).
XHERUR: Az BREZE , FH =0 RF TRt R
R f (o) B NE R A HERIER

df(z) = f' (x)dx.

X—ZpEm s AT AR TR EERBRESEERELAR
7 —FRRB, N AERPBAER. XEUEEIRNERITHEF
RERE.

EH 2 FARKE S RPOR FEN IR A4 X & 0. X F F
Wez=g(T5 y=f(@OWES,X—ENATLIEX#E 5

dz _ dz dy
dz dy dz’
HAIFRR AT -

HREAGRBXMN BEEMNIE AU AERENPREZENS
0, F 3R UL E A 2 X B AR B A 3.

L br e, FA—EBKHFMIESRAPEZR, HE
ELPRICERMNYEEPRIZENRNF fOBRTLUT. BrHb %
BX—HERBRARMBRITERE. BERNEEE Z

@) =g f@nNfx).
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A T EKBF.

%5 K(sinazx)',(tanbzx) Fl(e™) .

B ATRKGinazx) , RATELEHPIE y=az S1EFHZR,
FextpRIZRRS, BRUAXPRZREYN 2 B R RENBE

T
(sinax)' = (cosax) * (ax) = acosax.
2 0L b 7] SR 15
F s 1 4 R b
(tan bz)" = cos?bx (Bz)’ = cos’bx’
(e*) = (&™) » (cx) = ce*.

Bl 6 K(cos(xz+b)) Fn(x+c)) .
R FHESEECRFENTS
(cos(z 4+ b)) = (—sin(xz + b)) (= + b)’

=—sin(x + b),
r 1 r 1
(In(x 4+ ¢)) —x+c(x+c) =
B 7 R(sinz?) Fe) .
® RMNA
(sin %)’ = (cos x?) * (=)' = 2xcos x?%,

(e) = (e*) » (x2) = 2ze~.

B8 R In|x|@OHEE In|z+c|(xFE—)BF

B T 0, BIMNMELZLHE
(n|z|) = (nz) = %

B z<<0, M |z|=—z. N XBEELRNE
(In|lz|) = (n(— z))'
1

z—o(—x)":—l-.
X

HF >0 M 2<<0 XHFAFE , RINEHEZ .
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(In|z])' = 1/=z.

i I X A] 158 3
D | P |
(In|x 4+ ¢c]) —x_l_c(.:r—l—c) =
r—al\’
&9 *(ln'x—l—a
B RINA
(ln‘i_{__z = ((n|z —a| —In|z+ al)’
11
T x—a x+a
2a
=x2—a2'

RATRBEEEERNERNFE . TURESIRAES R
K2 A T IK.
&l 10 jk(esin(zzqtc))r .

® RiNAE
(es;n(;3+c))r — esin(zz+r)(sin(x2 + )
= e +9cos (2% + ¢) (2? + ¢)’

— 2z cos(x? + c)eE+o,
%) 11 K dn|sin 2%|)’.
B RINE

(sin %)’

(In|sin2?|) = ——
sin x

1
= ——cos x*(z?)’
sin x

= 2zxcotx? (x % VET).
#l 12 R(VxPta?)'.

@ &MAE
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(VEE @) = ———— (" + a®)’

2 vt a”
=
F) 13 Rdn(z+ vxtt+a?))'.
B ®’INA
| 1 !
(In(x + vVa* £ a?)) = -y m(ﬂ: + vxf + a?)

1 z 1
RPN A v
Bl 14 HRFE-HBHHER@@O)HIFECXE «(2)>0,RE
u flvTE x 5] .
B ®RINA

u(I)v(x) — ev(:c)lnu(x) "
S HiT]
(u (I)u(z) )F — (ew(z)ln u(x) )f

s ev(x)lnu(z) (‘U(.I')].n u (.1') )F

v(z)n u(x)

v (2)nu(x) + v(x)

=e

u (I))
u(x)
u' (a:)]
u(x)

= 2 (2)"? (In u(z))v' (x) + v(@)u(x)*? W (z).
BMNED: F-RBEEAHSFEOPIZ M, X2 52N T
R YERBRB AT RBCOR T BHER.

2.c REYWHRFE

KRB y=p(O BT xo KH—ANIFKIE T L™ 8EHF
HEZ &z RATRHH ¢ () F0. REHE=F I3 WEH 3, K
B y=p(x) IR B x=¢(DEFFX[E J=e(D) LFHE L. RAITEK
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L2 R AR 2=0(OTE yo=o(ao) AT S0 LT EWE TR
17,3 ) R A 2 RN B 8 R 1. B W 7E OXY B AR R P, %K y=
K RIER SR B 2= () K BRI %R 7 — & &, T &
W y=o()TE o BT FHESREB 2=¢ (W TE yo=g¢(x,) S K A]
S P HR 2 R X R AE K (2osy0) BB VIR, WKEIR 5 OX Bl &

fi ar 50 BiRAN B, M =7 —a FR

Bp
‘,[1 (yo) —_— gor—(xo—).

T EEANTH 2889757 XUE LRSS R,

EBE3 REE y=¢()ERE x ANFFXE I L™ 8H
HHEL. WRXBPIE 2, R RIFAHRE ¢ (2)7#0,H 4 R K
Wr=9WER yo= @(xo) Al 7, #H

1
V3 =Ty = 7@

ERl TEFTAMEG T, R x=¢(y) ™4 B8 3 H E 2.
FR, M yFyery>y0 B RNAH () FP(yo) ()¢ (y,). BT

limsb(y) — ¢(0) _ lim 1
¥+ Y — Yo ¥, Y — Yo
¢(y) — ¢(yo)

= lim 1
Tz GO(I) — §9(I0)

X — I
L 1 . 1
a ¢f () N 5";(9&(3’0))' D
Eid WRE y=¢()EF K] I A58 E, 71X X6 5
FB—HzHUFHEAR ¢ (=0, AT EE r=¢(ETX|H]
J=p(DWE—& y &R, HH
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1
] -
VO =T

ERTUERHBTEH
dy _ 1
dx dzr °
dy

Bl15 woelx)=e", ¢(y)=Iny. RNTHEXHREETL A
¥, 3 H B2 mE
1

¢ (x) = e*, sb(y)=—y—.

Hag, HE B H AT —A o8 B0 5 50, ) A S ok R 5 8 ) st
BRI —TEBENEE. MEEH ¢ (2)=¢", R4 H R BER
SN AT AE B
_ 1 . T )
‘p,(y) B g)r(s[}(y)) - elny - y‘
X, mBREem ¢ (»=1/y, B4t R EHRKFEN]H
50’(-2:)—_——*—'"—'"1 S -,
¢ (p(x)) 1 ’
o
Bl 16 K ¢(y)=arcsin y K%
R BR¥ ¢(y)=arcsin y ERT ¢(x) =sin x B X B EL, H T
P S 1 1
YT F@G)) T cosaresiny) | T —
# 17 R ¢(y)=arccos y B 3 %X.
R BRE ¢(y)=arccos y BRI ¢(x) =cos = B BEE, B
I T _ 1
o' (¢(y)) — sin(arccos y) 1—y
Bl 18 3K ¢(y)=arctan y .

R R ¢(y)=arctan y R ¢(x) =tan = B RE, BT

p _ 1 _ 1
Y OI=on 1

cos?(arctan y)

2.

2-
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B —RINBIE, RINEERB T AENELYFREH T

= cos?(arctan y) =

_ 1
1+ »?

1

B DR R B GIR I R E— /NG
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1 + tan?(arctan y)

MNERYHNSEE
RE f(2) S8 () &% ®
C 0 CR¥EH
™ mx™ 1 miEBHRE
x ™ —mzx ™1 mEERE, 70
z* pxt1 n LY, 2>0
sinx cosS T
cos x —sinx
1 rr
tan x s x?’:kx—I——z*
1
cotx e xFERT
sin’zx
1
arcsin x lz]<<1
11—
- |z <1
arccos x x
Vl—a?
. 1
arctan x T+ 22
t _1
arccot = 1322
e e*
a* a®ln z a>0, a#1
In|zx| 1 70
T
log. | x| —log.e a>0,a7%1,x70
1
In(z+ vz2+4a?) (gt
1
In(xz+ vz?—a?) [ lz|>|al




2.d BHAHBARTHERIRS

AR, AMMTASHERRSER y WER « HRBKR.

il 4n , B R R

y=+at — 7, —a<zr<a,
ATLARZERRNA

*=gcost, y=asint, 0SIt<Tn

— e, WHESHERRK

x=¢t), y=¢@), te&d,
Hf R XA J L™ &8 B S, Rl ¢ 7EX 6] J HE4ZE.

RATAT LA ¢ /R K = BIELE R
t=¢ (), z&€l=eJ),
FRyEMN  BEZLRE

y=¢@ ' (x)), zxel.
WMREE oM ¢ FAEXE J B A 20 2P 7,3 H ¢ (40) 70,8
LZHRRB SR A RPHRFENATH R ¢ ° ¢ "1 20=9(t,)
TS, HER
(Peog D) (x)=¢ (¢ (x)) (¢ ') (x4)
1 _ ¢ @)
' (o (x9)) ¢ (&)
BMBATWOTELN: MFSEERR R
z=0(t), y=4¢Q&),

= ¢' (g7 (2))

AT AR

dy _ ¢
dz ¢ ()

GXHEEXK ¢ )F#0).
B AT A, S804
=), y=¢),
FE 2o=0(te) » yo=0¢ () AR VIER B R H Ny
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@’ (t,)"
X YI& M T B B
X —¢t) _ Y — ¢(to)
@' () ¢ (&)

MILART 6 £ BE SR IR %%, i B 246 | P

(p(2e) s () F (@(2) ,p(2))
A WA DES IR

(p@) — ¢(t)s ¢@) — ¢(&))

L%
pt) — ¢(ty) ¢@) — ¢&)

£ —s i — ¥
ik >t AR RS B T WL T MR
(@' @)y ¢ (2:)).
Bl19 FEEHBAHFIBEESHAHBE
r = r(60).
BRRXMEERE R O TIZk.

R BRI EABHEANSH T E
x =r(@)cosf, y=r(f)sind.

TR
dy
dy_dé@
d.r_d_
dd

_ r"(@)sin @ + r(@)cos 0
_ r’ (@)cos 8 — r(@)sin b

r@

_ tand+ S
r(@) "

1 — tan @ —=< 70

DA o B VIR S5 H B (R OX BBy e fs LB 4-4), WA
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tanﬁ—}—{-%
r(@) °

r' ()

tan a =

1 — tand

M XA F X753

r(§)  tana — tan@
7 (6) 1+ tanatanf

= tan(a — @) = tan f.

XE f=a— 0 e RILSHER KA.

Yl

r=r(0)

4-4

TR, BINBH: X TFTHRLEFTE =r(OFRSH K, HIIX

5tk Az 0 3 f 9 IE VI N Dk

()

r' ()"

AR, By NTR R BXRET—-MHERAH.
Bl an, #% B 5 &2
t 4y =1,
B - ze[—1,1], FHE—K ye [0, +o) 5NN (EHE
B y=v1—2). TR, B 2*+y'=1 HETNES D=[—1,1]
BES E=[0,to)B—P R X —RIFE,. & DCR, ECR.
mRE RSB
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F(z,y) =0,
SHE—N 2EDWBFERE—H yEE SZX M AR : H
1
F(z,y) =0, z€ D,y€ E
BE T — A BReRE. AR, R EET DL BN & Blind X R

Z2+y=1 —-1<x<l, y=0
e RRE AT ABRRRA
y=V1—2, —1<z<1;
[ B
rt+y=1, —1<zr<l, y<0

WEREERE, AILLHBRRR N
y=— V1 —2zt, —-1<zx<]l.

M ERGIFAIUFBL , EHTEHE—TREE, X{UEL = 1
TARERAEN  AFERDY y WEALEE. ETHIERER
BRI 35 P — B 2% 14 LA B T 1 E B B R B0 A0 B M T, X SR R R T
BHEMRE. AHBEZTEHET S TS, X BULFE S X
FTREFFEFATENEE . A —EFTELMEEBEXERZRE
KF HEMNBEEFHEANTEBKRKR, EEENEN. FETHE
) 815

Bl20 RAUTHRERENBEY y=y@HIH:

Z2+y=1, =-1<z<l,y>0.

B Uy=y(@ORAFTE +y'=1 WixB 2 —MEEK.

xf X 48 K 218
2x + 2yy =0

y =—z/y.
ABXERRERERRE,RINER
y=(J/1—2%) = . (1 —z2)

2 V1 — 2
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I X

V11— 2 y'

AR NERHEEERAA RSB R E 2, s H A HED
RBRBAERX BB FHRIFEERE L. Frifsr &R F %
(EHTR-BEFRA L E M —LEFR) . R — B8 6] F.

Bl 21 (HEREBE) ITREHER y=u ()@
(u(x)>0) B 7 80, ¥ W0 BN m 15 3

Iny = v()Inu(x).

1% B R R BOR 7 (9 Ik, Xt E A ML K 217

3’; = o' (D)nu(z) + v(z)

u' (x)

u(x)’

H 13 3
u' (x)

u(x) |’

¥y =yl v (@nulx) + v(x)

2.e WS

WRE fEFXE I WE—KATS, M TN EREXLT
— A~ R
x> fl(x), VY x€l.
X R AR R S 5 R IEH [ TFRER S, RN AT
Ut e FEMIH. R SE z KRFERT)D @, FH
R Sz Q=8 F4&,8H
d?y

(), [fP@ BH e

RATAHMH T RRE X n 5K @), BRAE: /@)=
f@). R £ @R — 4] 2 € 1 #5A5E S H 4 B X R
T Hf(ﬂ_l)(I)
LT B S W n— 1 TR EB SO MBREK SOV 2 K
RASHSY @ BARMBIEX P EHN RER /1 = &
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) n Y S IE W
FO) R g-_-g
B SBELRFERBFHRE ZHMNMA. BlEES, R
Uz EABEL BN E B2, Ba2—FH 2 @O)FER
BHNEE, S B OREBERFEEBMEE. TR, 4
F_EBROBEERESRINZRE
dix

mz" = F ﬁ%‘ md—t—2=F.

B R E, BN EREERFENHRIEH. BESR
BT AT RERAERH BN LR HETERHA LK
TG F B WM B YOR R SR ML E, UETH b "E R0 —
BH K.

Bl 22 ¥ y=z",3K y™.

& y = ez,

yl'f = a(a _ l)xa—z,

¥y =ala— 1) (a—n+ Dz
MNP a=meN, A n>mBRE y»=0.
Bl 23 B y=e™, K y™.
ﬁ y! =ﬁeﬁx ,y"=‘82e’g’, ,y(n) =ﬁ"e‘9’.
Bl 24 | y=In(Q+=z),3K y™.

" L 1
iR y—(1+x)1~—l+x.

y(r:)= ((1 +x)—l)(n—l)
= (—1)(— 2)es— (n —1))C1 + )™

=3 r — 1))
— o n—1 .
VT A F o
# 25 & y=sinz,k y™.
fi# y =cosx, y"'=—sinzx,

182



Yy =—cosx, y* =sinz,
y®=D — (— 1)*cos x,
y(Zk) o (__ 1)*sin z.
HTHGE—RAREHRFER,AIRALUT e
y' = cos x = sin(x + ©n/2),
y" = cos(x + n/2) = sin(z + 2 * n/2),

y™ = sin

nw
x + ?] .
Xt F z=cos z, [FHEH

z™ = cos

fERFERRF AR
(wv) = d'v + uv'
BT, R ATA LU T B Leibnitz AR
BE 4 DR « Mo EIE 2o K »n KA F, WX P R BH) 3
Ruv W 2o R n KA R HFHEXRA

:c—!—%t)

n n n_
(uv)™ = ; i £ Py®
XE( | =C RZHARYH
"l=1
O = s
n) _n(n—De(n—k+1)
k] k)
(k = 1329“'971).

ERR RWATHHEAIEUEW Leibnitz A3X. SEB P RBH— 2
KRB TESK.
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k

n

T N |

n-i—l)
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X 3¢ R A LA 3 A E X PAKEHIE.

StF n=1 H1IEE ,Leibnitz AR BB FFRFARK. B
Bt F 2nENBERIEH T Leibnitz AR, AR EE n+1 BH1F
.

(u.v)(le) = ((uv) (u)).r

n !
o (Z n u(n—k)v(k)]
=\
n
— z ) (=D ® | =By, D))
k=0 k
= 0, + o,
ix B
= L. PR
61= Z k (74 v .
k=0
o, = i[" 0 =Dy GHD
=0 \ J
o, WERAP, S j=Lt—1 715
n+1 n
(n+1—k),, (k)
0'2 -_ u 'U .
D) P
F&,R11153
(uv)(n+l)= 01 + 0.2
n n+1
n n
_ (n+1—R),, (k) (n+1—8),, (&)
= u o' 4+ u v
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- n n
(n+1) (n 41—k, (B
= u v u v
+ 23+ (2]

+ uv(n+1)

n+
- 21 n + 1]u(n+1-—k) ® ]
k=0 k
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¥ E AR EMNEE TR SBTFENEESH. X
BrEBMHE . MFERSILE R TUNAELEFFHRFEE.
REH A g MELE_HTSEMN.FH S5 FAIER, X
MNESEH =g - fHELR_HTERHN,. E_HSRAT#HLT
JJ\FE*H’?L
W ()= g (f(@)f (x),
h"(x)= (h' (x))'
= (g (f(x)) ()Y
= (@ (@) @+ g f@))S (=)
= g"(f@)(f @)+ g (f@Nf(x).
EE SR AR UM TR
BREFXE I L, B y=F@)™HKEE, 2V _H 7,3
HWBEEHBEF (©)7Z0. M F HREBH 2=GCOOETHELE K
ARM. RITELME

G'(y) =
XXX ERKFHE
Grf(y) _

1
F'(G(y))®

F' (G
(F'(G(y)))?

_ F" (GG (y)
(F' (G(y)))?

~ F"(G»)
AEONE

B E B SR T AR I E RS
WEE O gOEFXE J BBl F; R (O J
PRI R R ¢ O)F#0. RITEFEHSHK
z=¢t), y=¢@), tecd,

P RE S H e 5K
y = f(x) = ¢(g (D).
B2 ME, X R K—Br 32 LLRAR N
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= fi@) = ¢ @)

HTRZB S8 RIE— m&&di"ﬁﬁéﬁﬁm—mﬁ

_ dy _¢'(@®
xr = ¢(t), dz = g o)’ t € J.

i 3X R 3 S AT B S 3SR R R B R B A
bl

d’y _(e@®
d z* o' @)
XHE, AR
d*y " gD @) — ¢ P
& = '@ = CAONE
R B T B eT BRI SR 1.
NFFEHNBAHOBREE B FEBERMEERUN
dzy . sb"(t)
d=z  Jd'@)’

AV X — R, FEEETI IR
§3 EHFPMEELAXSHEMREELK

BB FBOIRMN TR EALREETHIAFHNER.
EHFNMEBAXSAREELAARRINAHAFEMRRBHEER
TH.

3.a ZF/MEELAK

KN EFE: MRRE f 7 =0 KA IPBARE
F(x) = flxy) + f(x) (@ — xp) + oz = zp).
XA XA B
flze + h) = f(x,) + f ()R + o(h),
W&
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flxy + Ax) = f(xy) + F(x)Ax + o(Ax),

UEXEAXRAALT DI HEELAX,EfIRBRT Y Ac=h=
x— x>0 B BREH LR

VB B3R A8 BE A » FRATIR 1T o6 0 B AR 1H 5] 4.

BX ®’IR—AKE,z€1 EFLE 7>0,18 Ulx,Hp)
CI, IR 2R =0 BX[E] I B—~ A 5.

X6 I BREmATAANFTAENSBENR. ERN2ERNAR
EaR-—NFKXNE,iEH I°.

EX WEH fEXEIEBEEXL z.€I°. MEFE z, W—
ANEBIR U (20,8) CI B JHEMT 2 €U (20,0 EBH

Fly< flz) (Flx) = f(x0),
ARABRANTBR R EE S TE o MBS KA (B ME) f (o). X BT, 40
BIHEM €U (z,,0)HH
FeE) < J ) CfCz) > Fxa)),

AR A BRATERVE RN f TE zo SUBUR Z A& 694 K AL (R A5 69 A NED.

BR B3 A AR KB AR /IMEL G PR AR A 8 oR BUBUR RH ) 2 0 R
FHAR ..

Fid WMEE—-1RIMOBEE. FriEm f F£— 5 o BEHR
KA R /MED , UL B RE . SRS AW REEM LR, X AK
BREUE () BEBEKRH EB/DE). BRE S ZEXE I LB KE G
JMED W) B — B AR S

5138 ®’A€R, AFZ0. R

¢(h) = Ah + o(h) (h—>0),

AR LLWTRE . X TF T/ 70, o(h) 5 Ak A5 (B B K F
0 8t & [ BF/NF 0).

iEER HoA

. p(h)
lim™5= =120,

Brid |k | 3853 /Nt A
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¢(h)
Ah
XTI R A X B M AR EN L EREAUTH
% 4 (Fermat) & H.
EE1 (BENLEFSE HEH S AEXETAE L EX
EIE‘IE{JW}?\ Zo &hﬂl’ﬁ’l‘ﬁﬁ ﬁﬂ% f%E Iy ﬁmﬁ"‘ ’ﬂﬁff:\ﬂz\’ﬁ‘
Filx,) = 0.
iERR AR, 1B B L5 /MER AKX
fx) — flxy) = A(x — zy) +o(x — z0),

> 0. [

prgiil

A= frlw).
Bk A0, LAKB LE MG, Y h=a—z, BRA/DE, f(2)—
flx) 5 Alz—z) A5, IR A>0, 4
<0, XNFzx€ (x,—0,xy),
>0, XF x€ (moszxg + )5
XHEEAS/DPHWIER. RIMEFR, MR A>0, A f & 20 AAD
A GEBUE AR (E. 2RI m] DLUEBH, IR A<<O,BB4 f # =z, KEBA
ATREBURRE. B, RERY f EXEIRNAR = &7 2, EREZ
HEEARERNLEHFFRE [ ()=0 []

EX IS [ (x)=0 B x, MRS f HIEF 5.

Fid R S AERBEALTTUEE S AWK fi(x)=
|z | 7E z=0 AL BB R/ MEBEX SAFT R (WE 4-5). TR EE f
EWRES o IS 2B L EHATH 2, £ f e F <. BHEPEE
T SMEE RSB RRERERENLZFF AR
. Bl RE f.(2)=2" Lk =0 A H S BEEXSKH ARG
AR (WA 4-6).

ZROEHFEPRMNGNDNTHIRESNEE. FHEX T
f@)=0FFRMRYEL , RITR I X ERENHITRE,
Mo 3R R B ROR. X T 5 2 L BRI R U, 75 B T IR 2 R BN
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f2(x)=x?
g |
Ji(z)=|z|
0 X £
B 4-5 B 4-6

18 B R E B0 B /IME B AL X R B s 0 2R 2 X TE] B N et R 0
RRES UGB R FEEM A EET. TR, RIMNBAUT
EH,

EE2 BWEE fEle,b]EL, 1 (a,) ] F. MR FE
f()=0FE (@ :OFREFRNMR ziszss -z, BARE fEK
&) [asb] BB KA M Fifk/ME m 250k

M = max{f(a),f(x,) =, (x),f(®)}
i
m = min{f(a),f(x,) >, f(x:), f(B)}.

iERR AHKXE a0l LR R f DERBEWRKE M
(Fe/ME m). X KE MU&/ME m) a] BB 7E X (8] ) 35 5 BLAS ,
AT REAE X B B N R BUR. WREN K o BUE & KME (&/MED .
Loz MEREBR fH—PMwAR. U

Fid LFEEEX f @ .OPXERSANFERREH. X
NA

M = max{f(a),f(b)}
il
m = min{f(a),f(®)}.
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RN c BF . RITEEXRMAL T 0 FH4E—BITE.
3.bp FREEAR

KHF/NMEBARXRBRT X z—z, B RE f WEEES. ER
BEETHRBEHRBRE. A TEERBEBRRTEEPHRR,
BT EZZ X “H R E” LA N A K.

PITFEIF /R (Rolle) EHER D EHAEL. CRARBIHR
B HA.

EE3 R S EAKXE e, b]iELSE, EFFXE (a,b) ] F,
FHWR

fla) = f(b).
WFFFE c€ (a,b),fH15
S () = 0.

Bl 7ZEFM X [a,b LM RE f L ERBBRICHREKRE
M ME/ME m. Q1R M=m, B4 fRHEERE, YRR — K
c€ (a,0)FAH D=0 WME M>m, , LEVLEHF—-NMEENRN
McE@,bBBENY f(=fG). BEHADTER . EXSHRE
=0

FIREBRMILAI BRI T « W REES 6 il 2 B o 1 5%
EKFH R AFEX &R F(WmaZEDLER — RN TIZ%kd
K OLE 4-7). NX— L[ iR &, B 5 BB B LT #
J7: ARBRE N MEZEN RSN ZREKE EXMEEE W
b Z BD S ER — R TIL YT FX % (LA 4-8). X —3# 1
Y Brik , 5L 2 LA T B his B H (Lagrange) & 3.

EE 4 BER S EAXE a0 ]ESE, EFKE](a,b)F] T,
MEDLHEE—K cE (a,b) 815

flo =IO 1@

— a

UERA  YREHE B R K
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ri
=
: I
| |
| |
| _ |
0 a ¢ b X 0 = = b ?
B 4-7 B 4-8
F(z) = f(z) — fa) = 1@ =F@ 5

b—a

REED: B F 1Ela,b]iELE, 7 (a,0) V] T, 3+ B 2 &4
F(a) = F(b) = 0.

BED RER,FE cE (a,b) . 817

Ve =0,
Bp
y _ f) — f(a)
f@)=——>— [

D HEBYRAPAEE HALEE EHANEEA L

I:ﬁ["_%ﬁﬁ ﬁﬂ‘: Ce(a,b)sﬁfl%

f) = fla) + f ()b — a).
X—3F XA E A

f(a) = f(&) + f(c)(a — b).
HE,RIBEE—-RXECR—ERMAXED,IFEE fE ] &
S, I° A[ R, MXER zos2 € I(AIBR 20<zx BE R 2<<x0) , HB
FENT zo fl z ZREIE §(FHE 20<E<z, BHE z<5<z0) fH17
(3.1) Fle) = flay) + &)= a,).
ER@?XULIH':HZIH] [-To ’-‘r]ﬁﬁ;%[mxo]%ﬁﬁﬁﬂ H %Eﬁﬁ”&ﬂi i!l:i

191



Rid
§ — x,
= &

T — xs=h = Az,

= @,

)
§— z,

0<<l=

<1,

Iy
E=x,+0(x — zy) =z, + Oh = 2, + OAx.
FRARG. DA E B
Flx) = flxs) + M (xp+ @z — ) (x — )
flxg + h) = flxy) + f(xy + 6R)A,
&
f(xo + Ax) = f(xo) + [ (xo + 002)Ax.

GB.DAHMUE=XHFHRIAREEFAX. AXEARNP,HE
Ar=h=z—x, N HRER“TH /MR, €7 LR GE % 5
r=xct+h=z,+0z€] H“BRE".

BREXEAXFTEEANMERBUIME RAMEEEE § E
ORAMBEENT 2 52ZEL0NF 05 1ZED . HXHFAYR
FATT A FH 3k 2 20T R B0 R DL AR 8 P B 53

EES BRI S AEXE T ESE LI AT,

f=¥8<=f()=0, Yz€I.
ER  “=>7EaRBAKN. XERIER“<"%a. &
i) =0, Yaeel,
NFER 20 €1, FHENT 2 Mz, ZIEH &, #13
flzs) = f(x) + F () (x; — 21).
HE f(E)=0,UA
f(z3) = f(zy).

WA EXXMERR 202, €T #RSL,FTLL f BREMESER. [

I &S Mg EXE T &S, £ R
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g'x)=f(x), Yzl
MAFEFEHC, 8
gw) = fx)+C, Yzxel
g1 wRB S ERER B WA
f"(x)=0, Vz€R,

AR A
f(x) =Cyx + C..
iEBR BN
() (@)=f"(x)=0, Y z€R,
Fi LA
F(z) =C (B ED.
ic
p(zx) = f(x) — Cox,
E=)
o ()=f(x)—Cy=0, V zxz€ER,
SH]
p(x) = C,(EHD.
R
f(zx) — Cox=C,.
i 75 3

f@x)=Cux+C,. [
B2 WEHSARLEE»+1 B2 mE
fetP(x)=0, Y z€R,
7B 4 |
f(x)=Cx"+ Cix" ' 4+ -« + C,.
iER (AHAE) »=1HMBEEE LT LE—FTFP. BRE
F o=k BB SEIRRL. BITKREE n=2+1 WEE. X [
REE L+1 B 53,3 H
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(I (2)=f*(2)=0, V z€R,
B R B ANBRBOE
F@) =0t + Oz + o +Chs
XH Co,Chyee,Cr —EE T
Co k+1 (11 k

9’(x)=f(x)—k+1:r k-’r—"'-—Cix,
WA
@' (2)=f"(z) —Cha*—Ciz* 1 —+—C}
=0, Yz€R,
G
P(x) = Copy CHEO.
TATUEBR T
f(z) =Coatt! + Cyzt + +++ + Cox + Cisys
XH
G = %, O, = %,...’Ck =C. [

3.c BHMARSHE

ENERAHSREX LR B UL E R R H 8384
JE.“ERAEREEBEBDRE 2,.<z, BB f(@D<Sf(z); “F
BRPEREBR,PRE x,<z, E f(x)=f(x2).

EE e WHRE fAEXEIELE. AT, UNE

(D) fEI#EY<f()=0, V¥ z€I°%

2) fEI#EB<f (2)<0, VY z€I".

R SGERK (DB “>"82. R fETEE, 21,
ZXT T /N hA0, AR R h>0 B E R h<0,#—ER

f(.~z:+h})1 — f(x) >

0.

H 173 2
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f’(.ﬁl‘) — ];!l_{%f(r + h})l - f(l’)

R UEB S B (LD R “<"# 4. R
f'(x) =0, Yzl
RATHERBH x1,0.€ 1, 2,<x5,80F
Flzs) = filay) + €)Y, — ) = Flx).

HAFER T W (DORIER. W (O RIEBA A 5 iefEd. [

ER7 R S ERXE T ESE,EI AR NE

(D fET EREEA AT DERER: f(@)=0,Y z€
I° 38 ff (A E T HER—NFFXE EESFT 0;

2) fET EBEBHRTLERZER: f(2)<0,V z€
I° 3 H f (AR I MR — 4 HFFXE EESFT 0.

AR WAMTEXNEE(DE HIEH. FEFPLEEEBRY.
T W UE B R 74t BB B (D P R BN R, B e
6 ATHIRE fEXE I L RBYEEK. WRFE ., z.€1, 21<ay,
18 ()= (x) A F 2€ (x1,2)B0E

flz) = f(x) = fCx3)s
HAmEF X (z,,2,) EBEE
fi(zx) =0.

EXS5RINMNMWEZFGHTFE. X—FEHRE [T LR ™% E
. [

BRE f FHREME AR Z AL, B 2% AR 3K R B AR E . X — 1]
B WREE &, AT LATS B — S A B AR (H S B TR A & . EE LA B
wh, B RE fEXE I FEE XL 2o & T H—PHA.

BAEBRIMERD, WRE zo SEPIMIEY [ (O FAHERE
T8 A4 RE [ TE xo SRR HEHRAE. B 2R, BEE

(1) IEMN zo EZMB] z, HMW, FRE S (o) NAZEFIE, I
L RE ()T o BBUE A8 B R /IME 5

(2) MBRM o ZW B xo HW, TR S () NIEZE B 7, ]
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LR () FE zo RVBAR HG B AR K (E.

RIMEXERERERNER .

EE S BEMNE—RSEH) BRERSAEXEIFHEX,
FE U (z0,7) CI #ELE, 7 Uz, A §.

(1) R

Paila —z) >0 V.26 U (za)s
A BREL [ xo RBUR T4 B MR /ME 5
(2) A _
fl@)(x—z2y) <0, Vzx€U (x5,7),
HB 2 R f 7E xo S HUAR =48 B9 R K1H.

FEE, LHANEHEZRFERBR S = S0 %, B

BE D T3 R 1 BR 3K
f(zx)=|zx|, z€[—1,1]

FFIE xo BBl S A RE L BATH LT BT 8 75 (8 59 3 51
HL B R S TE o R AT R, BREERE fE x
BRIFEANSBE E—B Al 2. RIMEXHEMAEURRERES T
A PR 3.

EEI BENE-_RoFH) REH S EXEITHEX,
1E 2, €1° e Bl 7, i f (20)=0. MF

(1) R f"(x) >0, B4R [ x0 JBUS A& IR /IME ;

(2) IR f"(xo) <0, AR A R [ xo RBUE ™ HE B K{H.

iERR FRATUEBARNE (D EA

lim f'(z) = lim F () — f' (o) = f"(x,) > 0,
e N X — Xy >z, X — Xy
B AFEAE 7>0, (848 2 €U (zo, DA
S (x) > o.
F= .Io
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TS BT O RIERR AT bEH. [

EIE 10 R S EXE I EL,EI° B0 & f
7 1° ) E— A e R S A

(D) IR (x>0, 4 f(x) R R fEXE I RN
{H;

(2) R f"(x)<0,M4 f(x)REH fEXE I EHEKR
4.

ER (DREAXSOEDP EZEZFAREFE—HFTE 20,07
DT o NER f(ORFE—FS. ZEH I WIEAPRIIEE
ED . &z, EMEGELAR £ (<0 BxTFI° H z, EEDFE
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A S (@)>0. XEE, RITIERA T f(x) REE f ZEXIE] T B95H/IME.
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SE .

B3 BERFHIINFEIMT EENE I FHEER ¢,
HENE IR HEER ¢, BRI RS F 2. RE—R
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B AHZEBL ER—ITEP . ENRENEEAREEL. BRR
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| .
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1 T 1 | —x
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FHE FREYEFERS
$1 FRESAERTHBE

EX WERP S EXEIAEX. WRERFET F5,E1°

[, B R &G
F'(z) =f(zx), Yzel
a3
dF(zx) = f(zx)dzx, V¥ x € I°

RARMBEREF BB S W— PR EBH,BREFREF BRULSER
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EBE1 RERPB M ERXEIFTEX. MEER F(OREH f
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|

iEl B . MEMCER, BRF
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F(x)+C e R)
Zn I — VIR R . AT X ok B U A R 3 f (o) Y R AR
5, REWBEASER f()dx R ERSIEH

_[f(:r)dx = F(x) + C.

X E, fOBARAR B, f(Dde BHRRE SR, | R

IRARERIT RS
R E XA
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F
JF’(r)dx = F(z) + C, J.dF(x) = F() 4 C.
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R E XRS5 RAE LT B3 38 5 0.
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.
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.
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dr

= arctanx + C

J 1+ 22 "
P dx

= arcsinx + C,

. -

.cha:d.r= shx+C,

.sh.:r:d.r-—— chz+C,

i dx /
———— =In|z+ Vx*+ a?| +C.
" wat Loat

Hl1 sk Jtanzxdx.
201



B ®INA

1 — cos’x
Jtanzxdx= ———dx
cos’z

= J- d.:z; st Jldx
COos"x

=tanx — x + C.

dx
B2 3k .[ sin?2x”
dz _ 1 dz
ﬁ sin?2zx 4 J sin®x « cos®xz
1 ( sin’z + cosz.rd
T T2 7 4x
4 ) sin‘x * cos‘x
1 dx dx
T4 Jcoszx + J- sin’z
= %(tanx — cotx) + C.
FXARAUKE R
sin‘x — cos’x 1
Acos zsin x T —é-cotz.r +C.
ETF—YP.RITEAERHAWIIERBX LR,
dx
Bi 3 SRJ (z—a)(z—p)°
® RINA\

J dz 1 (J' dx __J' dx )
(x—a)(xz—B) a—Pllz—a z—PB
=alﬁ(1n|x—a|—1n|x—ﬁ|)+c

-+ G,

a— B |z—B

Bl 4 SRJ djaz'
d

xz
X

dz
i xz—a2=_|.(.:c——a)(x+a)
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ITr — a

g -+

-
- 2a1n’

IZ

" Tz 411
@ .[xz—i-ldx—J‘ 2 41 dz
. . 1
-I(l 1+x2)dx

= g — arctanx + C.

e & |-

dz dx
" J‘x“——l- (£ — 1@ + 1)

_lj dx _J' dx]
2 — 1 zt+ 1

x—-l} 1

Bl 5 :kj ‘ildx.

2
- - Earctan x + C.

x4+ x—1

— 2+ x— 2
P+ —1 _'[(x3+1)+(x~2)

# Jx3—2x2+x—zdx‘ (* 4+ 1)x — 2) az

=def2+jx2d-f—1

= In|x — 2| + arctanx + C.

&l 7 ij.xe, dz,

§2 BIUBn

B SERRAEH BT ERE B RN —F 5. XM h %
MR IE RIS T A . RATIEXRIERRAR N LT 5] 3.
518 mR
dG(u) = g(w)d u,
A w B AT R w=u(SE
dG(u(v)) = g(u(v))d u(v).
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X R A U A
Ig(u)du =G@w) +C
AT LAT5 3
[s@w@due) = Guw) +c.

LG EREH: EARRSBRARXNP AT UEZERESR. X
—ZRURMIERX A TRAERS  XRE T EHENARE
— BT SR Ik,

2.a F—W|LE

RAE—HEHE | (@dz, REBERERR /()dz B}

MEXWERA, BT—BEXEBRW g@@), F—HABRM
du(z). MR ENKRE

J.g(u)du = G) + C,
R4 |
jf(x)dx = Jg(u(:r))du(x) = Gu(x)) + C.

EEAKBEHEE, BNALEREHAREZEPHEZERNAS
u, REALEH P w(x) YE—NBERERFRITLLT.
1 (HMBXF a Kb EHBE a70)

J.e3"'d:;:= E 3 e3*d(3x) = -l—ea"‘ + C.
3J 3
ar e ]' ( ar ]' axr
e“*dr= —|e**d(ax) = —e** + C.
‘a ) a
dz _ 1(dQ@zx) _ 1
sin?2z 2 ) sin?2x 2 b S
.d,f — d.(c:'r) =— Lr:omx + C.
sinfax a ) sinfax a
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Jcos (ax + b)dx= % cos(ax + b)d(ax + &)

- %Sin(ax LBk C

B, RITH AKX

&

[gtaz + 0)dz = L{gtaz + Bdcaz + &)

2

i i
cos?z?

,, zetdxr = %Jezzd(xz) = %ezz + C.
x 1 d&®» 1 ’
., 1+x¢dx—— ) T (292 = parctanz + €.
o _1(dee® 1 ;
coszxgdx 3 J cos’zd 3 on% L

B— i, ATAE A

&l 3 5&[

Jg(x* Yot iddx = —i—J‘g (x)d(ah),

k
(In x) dz.
T

2 J (nz)'y, _ J‘(lnx)"d(ln.r)

X

1
=T l(lnx)"+1 + C.

B — e, AMA A

Jg-(-l—;j:—)dx = [g(ln x)d(ln ).

e.I

&l 4 EQJ T ezzdx'

w |

e* de = d e*
1+ e* 1+ (e*)?

= arctane® 4+ C.

#ls ok Jsinzx dz, jcoszx dzx.

R Jsinzx dx = J L= gosz.rdx = —x — iSinz.::: + G,

1

2 4
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jcoszx dig = j 1+ goszxd;c _ %x + %Sian +C.

Ble 3K J’tanx dz, Jcotx dx.

R jtanxdx =__.[d(cos:r) — In|cos z| 4+ C.
cos x
jcota:dx == d(s.mx) = In|sinz| + C.
sin x

#7 R |cosPzdx, Jsin% dx.
g cos’zdx = Jcoszxd (sin x)
= [a — sin'z)dsin )
= sinx — %Sin"x + C.
jsinax dx =— J(l — cos’x)d (cos x)

=—cosx + —%—cos% + C.

@18 ;‘R cos x’

dx cosxdx
& - J. cosizx

cos T
_ j d(sin x)

1 — sin’x

1 1+ sinx
?hl 1 —sinx +C
1 1+ sinx|?
P ]

2 coSs x

1 sin x +C
CoS x cos T

= In|secx + tanz| + C,
EHESES  RIMABILLTHSE.
du 1
= —|n

u?—1

I

l

+ C

u—1

1
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%)
@ J' dz —J = = arcsin — + C.
= 2 a
I
a
dl =
dx _ IJ o - ——arctan—-— + €
z)*
a
M 10 ;ij T T e

B aJLMEE .
HH 1 BZRKEMK 2+ prt+g BRI AHFHLR o M
B, B
4+ prt+g=(@—a)(x—p, a#*}B,
nE

‘[ dx _J' dx
2+ pr+q J(@x—a(@x—p
1 ( dz dx
a— B\ x—a x—ﬁ)
!
—a__ﬁln
wH 2 iﬁxz+1>x+q7ﬁ§$1ﬁ7, Bp
2t + px+q= (x —7)%

xr —

XA

J' dx . z
2+ pxr+q (.:r:—7’)z
T =7 +C.
M3 Wt prtq B —NIEPEMR ALy, XB

2 2
x2+px+q=(x+%) +q-%=(:c-—?l)2+ﬂ2,
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st a=—L, p=, oL xR

J' dx _ dx
2+ pxr+ ¢ (x — A)?2 + 12

= larct.fm = + C
7 2
x + %
= arctan + C.
_ 7 _r
7774 777

2.b E_¥HTE

SRR O R S LA [ (o)d BHR , RT3 24 9

TR x = o), XBHRE ¢() FEX B J E ™8 HiE
g, EXXEHAEPE S, I B R &ME ¢ @)F0. MERINTKSE

Jf@(t))d () =G@) +C,
MAEXKXFPIEERER t=¢ ' (2)EE
jf(x)dx — G(g (D)) + G.

B k| /a— e > 0.
R 2 x=asint (—n/2<t<<n/2), 1153
J. vat — ridx= az_[coszt dz

t sin 2t
2 + 4

2

+C

=a

— %(azt + a%sintcost) + C

2

a’arcsin -'g- + x va* — 2|+ C.
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dx
(x? + a®)¥

B 4z =atans, M dzr = 2L, R85

d 1
.[ (x? -::az)2= C?J‘COS% dt

= *1—3(t -+ sintcost) + C
2a

B 12 ;kj

1 tant

=\ T ¥r1) 7€
_ 1 x 1 x
— 2‘:‘Iaarctan = -+ 2a? 27 L 2 e
ELUTHAEFE, BIMNABR TR EHTRE LT AERSE
— TR
dx
13 = —
R
ﬂ ’%x:atanr,'}w dx:cicslgt :‘F-%
J £ I ds
vzt ¥ at cos ¢
= In|sect + tanz| + C,
= In E i | 4 C,
a a

=In|x + mi—l-c,
ﬁEC=Q—maMEEﬁﬁ&.

Bl 14 :kf ,._.H_x — XE |z| >a>0.
B A z=asect(GF 2>a W] 0<t<n/2; X F 2<—a

BT —n/2<<e<<0), W] dx=asect * tanz dz, T &

-[ dx _Jdt
Iz_az... cos ¢t
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= In|sect + tant| + C,

= In £_|_\/ & 2_1 + C,
a a
=iz + vz —a*| +C,

XH C=C,—lna T RHEEEL.

Fid MNEHEABAZEHF,RMNED: TP KV —2* 5
VRt R AR AT S A— NN AR ERS
.

(D X FHRVE— WG RE, 7T A4S 2=acos t EH S
x=asint(}L, & 5-1).

(2) M TFHE X VE+a B BB, Al LL S r=atan B H L
x=acot t (] 5-2).

(3) MTFYR VI KRB, TS r=asect=——

cost
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5 #H 4 xr=acsc t——t(@ 5-3).

§3 mE Rk

RAERTH A — ﬁ%ﬁ%%ﬁﬁﬁﬂﬁ% X0 5 ¥ B K O
BRI A
d(u(zx)v(x)) = v(x)du(zx) + u(zx)d v(x).

RIMNEXARXKEH
u(x)dv(zx) =d@w@)vx)) — v(x)dulx),

H 83
Ju(x)d v(x) = u(x)v(x) — Jv(x)d u(x).

XA AR A M, B LRSS AFBIES « M
v, RAFE L P BRI — T H4F w (), B —4~F L1k

v(x).

&1 ok chosx dz, stina: dx f1 |xe*dx.
fi& '[xcosx dx= desin 7z

= xsinx — |sinzxdx
= zsinx + cosx + C.
stinx dxr= — |xdcosx
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—_—

— zxcosx + Jcosx dx

= — zcosx + sinx + C.

Jxe"dx =

%l 2 Ek'[x"ln:c dzx.
B Sk rE—1, WA

Jx de”

xe® — J.e’"'d.:::
xe* —e* 4+ C
(&= 1)e=4C

Jx*lnx dx= 7 _}_ 1Jlnxd(x*+‘)
. E+1 S 1 j k41
=3 ri% In x e d(ln x)
_ 1 k o 1 J k
= F ¥ lx“lnx P x*dx
_ 1 2 lnx — ;x"ﬂ + C
k41 (B + 1)2 )

Xt F k=—1K1EE, RINEA

l—l-l—azdx =
x

H3 Sk J‘:c arctan x d.

iR Jx arctan xdzx= %Jarctanx di(a%)

212

= —l—xzarctan:z: _ 1

2

1
—zlarctan x —

2

1
—rtarctan x —

2

2

b pofm

o

Jlnx d(lnz) = %(ln x)* + C.

:
x%d (arctan x)




= l;1:3::1rctan.:c — —-1-x -+ ~1—arctan & +C

2 2 2

= %(J«:2 + 1)arctan x — %x + C.

Bl 4 ERszcosx dzx.

iR szcosx dg= J..rzd sin x
= x’sinx — |sin xd(2?)
= g’sinx — 2|xsinxdx
= x’sinx + Zde cos x

= x’sinx + 2xrcosx — ZJ-COS.I‘ dx

= r’sinx + 2xrcosxr — 2sinx + C.

ELEMEF, RINEERRE AT HRSOFE. — B
X, ZWEBERAHRSFE, RMTLKRE U TFERARN—HAER
ar
Jxksin brdzx, Jx"cos bxrdx,

Jx*e‘”dx, Ix”ln""x dz,
XH E,meEN
RANTEKRE 75 —LRB B F.
i 5 z%j J:cz——&fdxfuj V2 + a’dz.
B AR BESE
[ ve=@dam 2 vo =7 — | V=
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s sz—az—azj#—— vt — atdax.

x*—a
B 15 3
[ve=ade=2 =7 - [ =
2 2 ¢ — at
_ X 2 2 azl 2 3
=5 vz'—a —?nlx—i— vt — a*| + C.
R Ing: vl LR TR

[vaFadz =% /5@ + S|z + v T a| +C.

gle oK J.e““'“'cos bx dx Fi Je”sin bxdzx.
B AR EATE

J-e‘”’cos brdx = %e“cos bxr + %Je“‘rsin bxdx,

: 1 . b
Je‘“’sm brdx = ;e“sm bxr — Y e**cos bxrdx.

X T4, B’IKE

.. acos bx + bsin bx

Je”cos brdx = e PO + C,
'[eaxsin Fooet s i &SI 1:;1:2 ; 1;2(:03 bx s)
dx
ﬁ7 *Jﬂ_-l.(x2_|_a2)u'

& AMAERTER

. x . 1
Ol e

2

=5 ZHJ. (2 _l_xa3)n+1dx

z
(£ + a®)"
xz _I_ az _ azd

. x
(2 + )" + sz (x? 4+ a®)"!

x
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=53 i PO + 2nJ, — 2na®J ;.
H A8 2153 4 A X
i x 2n — 1
Jutr = 2na® (x2? + a?)” 2na® e

HARN S LHE
J; =f dz = %arctan% 4 C,

xz_l.az

P AR FH b T 4 3 1 22 AT PSRBT AT .
Y4 HAHEHEBEHHHRD

EHEP FEARIENEE: BREIMEZBRE—EHEEA
ARG EGROEXTEN, B E N FEH A4 R 47 fE M
2V Z 4. Bl an B BB 7 SR AL HR BT TR
HIT] BE R E BB E . RAVAE , ¥ F R 2B B HI % 2R
BAEEARFNEZBOAERD . MAREXIFENERE. AA
/D300 45 BR A DR BR A PR SF eR B BN, AR X &R E R Bt
A RE e LB 5 R B HTE K -

je“"zdx . Jsinxzdx . Jcos:z:zdx ,

JSizxdr, Ico; iz, Jﬁdx
HEEER: MR ERDABRVFREORERR  EABKRE
RANERSIAFE. HERH, E T —RPRITEIEN: EAELSR
B f(OMREBRBYE. BAIFER, EEZRBHAER T BLE
R, REXAE R HA—ERBR A N F KA.

AR R, ENNAER T BB RR IV F R

X XFEL , RAT R X R R BB AARER. AFHT
— R IR FE LRI R A A RIE X B R4
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BHEEERAES AR
f(x) = P(2)/Q(x),
X B P(o)MQ)EMELRBMEIA. AAZIA M RERE,
BRMNBATUEXFERSIAERUTERX
P(2)/Q(zx) = Py(x) + P,(x)/Q(x),
XE P(oOf P (OWRERFHEZIA, K P1(o) KRBT
Q)M E. ZHMAMWAEHR T BEELFIER. Fr LAEAT R A1
BHSR P, (2)/ Q)R ERS. HicSH BRI, AiE f(2)
=P(@)/QBMELERBRANE R, BERER P(OF QEE
EHELERB A, P () IR BUE T Q(x) B IKEL.
HEELEBHEEN, — N2 L E K QAT 8B & — K
BZRW. B Q)M AR AEK BT -
Qzx)= (x — aph(x — a)l
e (22 + prx + g ) (@ + pox 4+ g,
XBH a(G=1,"r)RBER, 2°+pxz+q;,(j=1, ) BAAYH
M (RPGEMRA) ER PR =K. B P A X EH

RE1 0 EFORE IR DY AT LI — MR AT

R E R ZH:

i\ T 4 (z — a;)? (x — a;)
~(_Mz+ N, M,z + N
+z(.r + px+q; (22 + pix+q;)°
(k;—1) N(k -1
b ey o PO |

(2 + p;x= + q,.)*
iiiﬂ@ AisA£'9""A:'(h"_l)i MJ'!M:F, ’M_Ek 1)’ stN;s"UN}kj_n
LM BEEERG=1,yr,j=1,,5).

B ) SRS R IR R S 0 4 K A

REH o X oM.
216



EE 1 MIEATE—-BRMBEFREER AR ED, XBEHD
R T . N T H BB, AT LA —Fh R BRAF B b 5 1 1) B %) 10 BH.
MR Q)=G@—a)"  WBAEFAXW T P@OEEZLE A—1 KH.
& FHRBRE BKBELU 2—a)  BATT U P(@)FRN

Px)=A(xz —a)* '+ A (@ — a)* % 4 -
_|_ A(h—Z)(I e a) + A(h—l)

QG = (c—a)* B ERFEARER T ) WSS RRFF

P(x) A n A’
Q(zx) zx—a (x — a)?

A(h—2) A(h—l)
(x — a)*! T (x — a)*’

VATE R 1 KU » 15 5K B g i ) B i T AT 5 28 2R B0 koK
Ho R a0 # RELRNT .

F-—F. EEBEHITAEFERE A, A%V, M, 0,
M;*%7P Ny, NP 53 =X

-+ e

-+

P(x) _ ~~|_A A
Qx) Z(x —a; o S (x —a)M
s M.’If + N M(k DI + N(k -1
* Z{I +p,x—f—q1+ s (z* —t—pj.r—i-q,,)* ;

F=%. HMHQIEXMWLHLAIKEEDEE;

F=Y. HWEFBATHARKIANRB.BIXTHER
B Stk T B A

Fuy. X7 R A E R a0 A R

1
Bl 1 R oy MR A AR,
® R

1 A A B
E—1a—0 z—1 T G—1F =%

HED R
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1 = Alz* — 3z 4 B + A6 —2) 4+ Bila* — 22+ 1.
e b B R IR R R

| A +B =0,
x |—3A +A —2B =0,
1 | 24 —24' +B =1
X T RARE: A=—1, A'=—1, B=1. T£,&1EF3
1 =1, =1 ., 1

z—D(x—2) z—1 (@x—1¢ z—2
B2 Hok
3z* + 22 4 32 — 1
(x — 2)(2°* +1)*
) &R 51 71 o .
R x
3z + 22+ 322 —1_ A _‘_Mx%-N_'_M’a:—i—N’.
(x — 2)(& + 1)¢ & — 2 & =+ 1 (£ -+ 1)*
HEa 5

3x* +2x° 4 322 — 1
=A(@*+ 2224+ 1) + Mx+ N)&® — 222+ 2 — 2)
+ Mz + N')(x — 2).

P b A [R) R0 &R AR
| A +M =3,
" —2M +N =2,
@ | 2A +M —2N +M =3,
T —2M +N —2M  +N' =0,
1 | A —2N —2N' =-1
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X RAR
A=3, M=0, N=2, M =1, N =0
T2, #&N152
&t 2 x? — x
3 <x+—22)(;3+ 1)21 e 7 T 2 2+ 1T @D
i 1w o R SRA B A E B B R E S5 8 1
AT AR RENHD .

dx
L J-(:t:—a)"’
Mx + N
> J (2% + px + q)"dx'
RMNEe&&iH8 1 MRS
— 1
T In|lx —a| +C, 7n=1
HTiE T RS BT 22+ prt+q B
xt + px + q= (x + p/2)* + q — p*/4
= ¢ +b2!
X t=x+p/2, b= Vq—p /4. BB EBER x=1t—p/2, KR 1
R R R T R B LU TR R A E R 2

) I A
I'. J.(tz T bz)"dt’

1" j dz
* (tE _+_ bZ)n’
Ko I''#8HTIRE SR
== ]

J tdt 2(?‘1—1)(1‘24—52)”“1—{_0’ n#l,

_2,_.5_2:; —
@ %111(:2 3+ n=1.

A TR VR R S J., TR A C ma @S X

o 1 . t 2n — 3
= S —DF @ 2= De !
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ME B4R

_ 1 .
o]y = barctan 5 + C.

KR, AT 2o T KA B2 R B A E 43 59 18] L.

dx
B3 *J z Dz —2)
R FAG 1 PRITEHSRNME R, RMNEE
j dx L dx _J' dx - dx
(x — Dz — 2) z—1 (x — 1)2 -
_ 1
Bl 4 RAERS
[ 3zt 4+ 22 + 322 — 1
=) =@+ =
g FA 2 ﬂiﬂﬁﬂﬂﬁﬁﬁﬁﬁﬁﬁﬁ_ﬁﬁ
- 3-[ dx _|_ 2J' _I_J xdx
241 (z? + 1)2
= 3ln|xz — 2| + 2arctanx — %x }I_ 7 -+ C.
Ed FEAT . RINERIELFHERET AR BHH
AR EEERER.

RE2 BGDREHISR M QA MNRTHER

9 A
Qx) = [ | (@ —adki+ [ [(2®+ px + Db,
i=1 j=1

Q;(x) = | | (x —a))k 1o I I(:r2 ~+ px + g%,
i=1 j=1
nH

P(x) P (.:c)
| Ge3d= gk Zalnlx—a
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+ 2 Bln(z* + piz +q))
=1

3 27; 2x + p;
-+ Z ! arctan — + C.
=1 A 4q; — P} Vag; — p}
XE PR Q@WKRBMHEZIR, a\B; M 7. FRELHH
(@A=L, 0sry j=1,y°ys5).
FIAX— 8 BRIMNEFTDEEZAFERBERAESRXBHA
ERSr. HAE T BT,

dx
B s Skf(x3+l)2'
B BHEAL2H+H1=(+1D) @ *—a+1), e
J dx _ ax® + bx + ¢

(& -+ 1) 2+ 1

+ aln|x + 1|

+ Bln(z* — = + 1)

2r — 1
arctan

2
L "y

o g

EAFHRZE

1 _ Qazx +86)(x* + 1) — 32%(ax’® 4+ bx + ¢)
(z® 4+ 1)2 (x® + 1)°

a 2xr— 1

+x+1+ﬂx2—x+1

Y
xt—ax+1

_|_

PL(z*+1)* e LR Bh s
1= (2ax + &) (2* + 1) — 3z%(ax® + bx + ¢)
+a( @@+ 1DEE—zxz+1)+LCRx—DEE+ DD +1)
+ 7 + 1) (x + 1).
B RS -
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.Is a +2£ =0’
x* —a —a +8 +r =0,
< ria —2b +a -8 +r =0,
o — 3¢ +a 28 =0,
£ 2a —a +B +r =0,
1 b +a - +7 =1
X RHR
a = 0, b= -'é‘, & = 0,
_ 2 e ik
a=3gr P=—7» T=73.
T2, RI1KE
d2 _ =z 1, (x+4+1)°
J(:cS-I-l)Z_ 3(z* 4+ 1) + 91nx2—x+1
2 2x — 1
+ arctan + C
3/3 V'3

AT A By XA EAF— /DG A XA E &
BASRARSAZM. BT ROBRAE L, 7T LI FfFE R
ERAESRAASAZM. — ARG XPBRDERNESEANE
HO. X RS TE » i AT AR B R 6 A8 8 B I a5 AR 1] B K i, OF
g HALF BT E R

_ ¢+ 3ax — 1
Bl 6 ;RJ‘ x“—l—xz—2dx°

W RMA

'+ 3ax —1_ 3ax+ (x*—1)
2+ —2 EF—-DEF2
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_ggll’ 2y — (& — 1)+ 4" — 1)
{x? — 1)(=f 4+ 2) |

x x 1
xz—l—x2+2)+xz+2'

= a

FEEZ
J’xz + 3axr — ldx
xt+xt— 2

a

5 n
dx dx
Bl 7 ﬁ?J‘:J:‘+,.ﬂ':2-|-1ﬁ]_[snt“—l-l'
B ®NA
I dx (1‘-{-1)—(.1‘—1)3:

:r“—}—xz—i—l 2 4+ 22+ 1

j el | 1 2t —1
.r-i—a:—l—l 2+ +1

i~

2J dx*‘%’] xldx
2+1—|—— xz-l—l—l-F

=+ C.

arctan

)

dx

PSR ABL A 5 T LASK A5

dz 1 2 — 1
= arctan

.r“-l—l_zﬁ V2x

n 1 lnx2-|— V2zr+1

4v2 22— V2x+1

+ C.

223



§5 RENHBEMARPEHRERK
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(AT BB AR E HE » it 5 5 W AR i B A7 B0 SRR R SR BRARE EE , BT
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LA R =2 (2) B B 7 78

3“'; = k(A — az) (B — Bx).

T BAT2 R EIE 8 X 05 R 8 .
WH 1 A/a#B/B. X HRBAIKLATHBRME G, 48
TR
dx
(A — ax)(B'— Bx)

HIK X ERXZE BV o7 X o i 1%

1 B
AB — Ba\B — Br A — x)dx_kdt’
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Rf

[B_ﬁﬁx T )dx—k(Aﬁ Ba)d .

H 15 2

A_ax_ckm,s Bt

B — pBx
W t=08f =0, WA #xE C=A/B. T2

A = Ex = % . eh(AB—Bax
~:
HEEER, RM5IALS

£(AS— Ba)t

u=§°e
T2
A—ar _Bu— A
B—Bx T Bu—a

WMmR A/a<<B/B,M24 lim «=0, HiM

t—=4-oo

lim x = A/a; lim ax = A, Ilim B.r—-ﬁ < B.

t—=—+oco t—+oco t—=+4oo

iiiﬁ%iﬁi R Y R G HRERR, ZW%E%F@J%E%%
B—g— ﬁ WK A/a>B/B, B4 lim u=+oo, H
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lim x = B/B.

t—=+-oco

EXMRY: ZHYEREHEB FHORBRERRENE

B
A—a ‘B—E’E
WH 2 Ale=B/B. X HEEAN
d A 2
d;:: == kﬂ'ﬁ{ ? — .I') "
DEEERG
dx
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KAERTH
L = kaft + C,
—a— — I
Ap
A 1
a *= kaBt + C*
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TR
A 1
r=—— ;
* kaPr + %

Y t—>+colit ,x—>A/a. B . Z WY E B EHETRR.

B G AR ARMBHENFNEZR, TUBE &M T E
RSB TE. FE T ENHF.

g3 EZEHHE
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EIPAS 30 S

115 3
= tu,
dx du
d_t= u +fa“‘2.
AR #2115
u+t ill—? = f(w),
du _ f(w) —u
dz t ’
XE—TER’RSBER TR,
B4 EEHEHE
dz  fax + Bt
i i ?’x—i—é‘t)'
XAR T 3I—REHHRE .
a4 B
e
7-; + B
Gls ZEEHEHE
dz axr + Bt + A
a7 7’x+3t—i—,u] e b

XA LAME R 4 BRI, L b B 20 1 20 TR
ax, + Bty + A= 0,
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RIGEZE
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~
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TRV BEN, BIMNELGFLEIHFNELEK: MEREXRH
KRBT R N T FEREMRRE, B2 E ZHNEHEE
PRI A 3 o FE A B O 43 5 R Y L 2 [ R 451 o SRR R B R K
LM TR G, LSBBERXUNEE:. BRE“Z"HNML
PRt R L CEERER) , EPRSENTEEAE Z
M B R EOE B AT L. AT R — e E .

4.2 EHETEHEOR. EHFIHIRR
FATHIE R 1

w=u+ 1v
MBI XRi=V—1RELA, Mo Mo BRELR. « A
v AR B w=u+iv B R ER,ICH
Rew =u, Imw = v.
2REHHARMESIEN C.
R R MM EE LT -
(u; + ivy) + (up + ivy) = (uy + u,) + 1(vy + v,),
(u,+ 1vy) * (u, + 1v;)
= (wuy — v10y) + 1(uv, + viu,).

H i SURT 5 1 1 Sk 395 B HR U T BRI Y SRR

(uy + iv)) — (uy + ivy) = (u, — u;) + i(v; — v,),
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u, +iv,  ul + v} ui + vl
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({,E%E&HT.I‘EER u2+ivz#0’ ED u%""f)g?‘-o)
B w=u+tiv ] IEBRANFEEALTERPLIRN (u,0)
B R X R BIR AR A (0, o

u . v
r = ~u*+v*, cos@ = —, sinf = —.
r

AT
w = r(cos § + isin @)

MR E B ERET RAXMERKRITEERNR T K5
fi£ .

w" = r"(cosnf + isinnf).
B8 w WRABIRRRTE » M0 45X EHWEE A, 3F
RS |w|fl Argw RERs.

BB w=utiv @A BBAKN |w| TALAN Argw B —1

- T ] B —— B AR S E (0, OO S FE (ws ) P TH ) B XHiF £
B ERAR—TEE)  MENESRLXEEN. M TARALHEE
ERABEREE, RITIA A EER R AT 318, I X AR [
B awe T RINEELBEBENTFEHEHME. RBRXENY
ERWEZHEZAL. B, 8 TEAETNHNRERZM

w = 1w, + w; + ** + w,,
FATATLUE w, WER R w, B L B w HESBT w, B
B, B w WESABD w, WA E. TR, Mlw KT UE
AAMN w, BERB] w, ALK ELE 7-2).

ERHBREFRRRENHMBAKE, EHWEUTH =A%

RFX:

lw) + w, | < |w, | + [w,].
EXAFXEBERE=ZAEWHAZIMKTE=4. BITETHREG
KIEHX—AFH: BHH

(12 + v}) (W3 + v3) — (uyu, + vyv,)°
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Fir LA

uy, + viv, < Vub+ vt AV ui+ ol
(X#FxH Cauchy A4, FIHX—%R, KI1E 3
(u; + u,)? + (v, + v,)?
= (uf + v}) + 2(uu, + viv;) + (43 + v3)

< @i+ oD +2Vul + ot s Vad + o) + @f + o))
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Vo + wt + @+ 0* < Vat + ot + Vud + ot

Bp
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RIVEEER LTS
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B C=A+iB B— A EH. MRXEMEE >0, WA E BRI
N, {#18 2a>N A
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AR REE BT I {w, ) WK TFHRR C, 12K
limw, = G 8% w, > C.
BT U EH#, W FSEHUF 5 BR 1 7 26 7 88 7] LA B8 i
A TREBFIIRHNM SR,
EE1 F¥FN w.=u.tiv, WHTF C=A+BH R NE
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iRl RITAEAERK
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4.b LTEEARH

W DCR, E=C. &I1#EMN D 3| E #yBk5F
w = f(2)
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RIVFIALEEEHRBEITR, BATEFERHAR LR £
FUREHCH BRI BB E BN RBE R R W2 B — TR
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KFELETREBERPEHRB, AR E X FX—FFKX
e-0 J5 3. X PR E 43 HI AR TF .
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EX (BPWMRE -0 REL) BEEREERPH w=FfO%E
Ulteo DAEENL, CE C. R FHEBELE >0, FELR 6>0,
R RE 0<]|t—¢t <o, BUH

| f@) —C| <e,
AR 11, B R f(OBTHRC, i£A
lim f(¢) = C.
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] ARG —#E , ] PAUE B bR B SR 1 I 55 1 ).

EFRBHRMR, a5 E®E 1 BUNER.

EE2 RETEMEER @) =9@)+i¢WOTEU G DB E
X (pFl ¢ FRELEE) .M C=A+iBE C(A # B EHRELED, N
lim f()=C B RS HEFRHELE:
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X () F1 O ERRLZREO W fOTE 1o RELEN RSV EFRM
B o) g OEBTE to FIELE.
WETE BRI Q)= +igWOTE U G E XN F(@)
Bt HHFH GOEXH
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t—>t, L to
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EE4 BRETEHEEBE SO =¢@®)+igOTE Uty DB E
() F OEBRSLREO. W] f(OFE to RATFHR RS LERMF
& O gOHEPTE to BAI . HX— KW L, RITE

1 (ty) = @' (ty) + i (2,).

FEFHVUE § 2 FRTUEBA R X FRMERBE R SFEN U LT
EeaRBHRFENENMAREHFELERERE. HlW, X FE
BERPHRFENFTHERIT : LR s=g(OFE o B, 5L
AEERB w=DEsi=g@) AR, NEGER w=F g1
TEto BT R, HHEE

(f > 8) (o) = f (gt g (t,).
B X ek AR AT A5 BRSE I &5 § 2 B9 o ik i DAIE BR , 3 X
oK 5 1Y) S B A0 kg B 43 il 3= A AR B A 1k I i 45 3.

WEBEMERH fOFEXE I LA E L MRFE—ELE

RERB F@), BT &E%,7 I° 7] 337 B e &4
FFi¢) =f@), Veel,
AR F ZeRE f — R 2.

EES5 NFLEEERHFO=00O+VORILEEME
PR f ()=o) +ig ()RR R E, %51 B R0 @) F1 ¥ () 4y
HR ()1 () 1 IR R %K.

HIEEXAEZIER: MR FOR fFOB—1"REE.I4 f@©
— Y R BRI T AR A A

F@i) +C,
XERCeE CERE—TEFE BINE fFOWIEREE F ) +C KN
R SO RZERY,ICH

[r@a=rw +c.
MR @) =p@)+ig @) (@) F ¢ @) BRI KB , IR 4
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4.c BXHL (Euler) 2=,

DIEEL a BN TR CEE=FS4PEHEHETE
X, BATEFIE L ER c=a+ib IEBH BT A, kK
HA e A —FHENL. U THITHETEARIANEZNR
FR .

Egu—rw%=e,
. In(1 4+ B
lim D

fisia arctan ?’= 1.

1,

r-0 7
EEE
1im('1 & i —z—]n= lim[ i _g_ %T
=e* (a# 0)
il

m41+%r=1=@,
FATAT LASE e & L Ky
e“=1im( 1+%]n, Ya€ R.

X E T REH T DI ERBENIEE.
EBX XTFce=atibe C,ENHE

e=hﬂl+%n
MUEB] : MEBLEHNEE c=a+ib, FTHIE X P HIHRE

B Nt RAMEEH | 1+5) =1+ S mm s
#
1+ = 1+ 2 +in ]
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= r,(cos@, + isinb,),

X H
5 o
rY= [(1+% +(2 T,
b
0,= n arctan G& n> |al).
T sk
®INAE
limlnr, = lim[-—’;—ln 1+ zf + a’ ;; bz} :l
= liml:% 2n_a e s :; bz] :|: @y
S HT]
limr, = lime"™» = e,
N
b
limé@,= lim |z arctan
1
12
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1+ =
XHE, BATUER] T
lim( 1+ 2 4; ib]" = e*(cos b + isinb),
I
(4.1 e’ = e*(cos b + isinb).
XTF a=0 HEEAE
(4.2) e® = cos b -+ isinb.
H I X A 45 B
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ib —1ib ib —1b
e’ + e i e’ —e
sinb = .

(4. 3) cos b =

2 21
DA b e AR AR O Bk g X Fl X B A, 7] AR 2 5 o4 45
PzHBMEAXRE BERBBEL:
| el « 2 = et
HELE,RITA

eal+i61 4 ea2+ibz
= e“(cosh, + isinb,) + e*2(cosb, + isinb,)
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—_—
— @y +ib)+(ay+is)
B BRHL AR A 18
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e'** =cos2kn+isin2kn=1, V EE Z.

¥ 0 b A

e = 1,
X—AXFREER . EEBEFREENENE 1,2, 1,e,1 KK
RE—E.

FIARPAR, BMNAETUEEHEOBRLIFER w=
r(cos 8+isin )5 1,
w = re?,
X r=|w|BEEH w B, 0=Argw BEH v WIEA. HEE

e = cos § + isin @

B— 1A 1R
le#®] =1,
ERASHEMR AN —TBARNE. BREER
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B A

ielf — ei®/2 o @i — @il0+m/2)

PRl ie" R 5 e“Z H i — > By 14 & (B 7-3).

ie

ie

7-3

BE RIPEEZEELTRE R
f(@) = e't = e“t®,
XH € R, A=a+iB€ C (a,B€ R). BERHI ARXE
e“tiPt — e (cosft + isinft).
XAKYE BT 4, FATRT
(@)= (e*cosPt) + i(e*'sinft)’
= e**(acosft — PBsinft)
+ ie*‘(asinBt + Pcosft)
= (a + if)e Pt = je*,
XYL, A TFRABRK AKX T A€ CRERBIR KL -
(&) = A,

H 1 SCAT 43 2 5k TR ek B —— A 2 R B A B 2 2
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Bl & a,b€ R,ARAERS
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1 HE A
.[e"’(cosbt ~+ isindt)dt = J.e"“dt

1

e 1 elt - (a+ibe :
+C = T + A+ 1B

= ;_lebze“‘(cosbt + isindt) + A + iB,
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4= Ay
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&R an
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XEMMA T EREF AN, BUMIE T RIEF LY.
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Ha@ORG. DR—IMHENER. R OEG. DREE—4
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AR FFIR T (5. 2) B — R # ¢ @).
MRE» MEEHTFTEG. DR, HENRERE a.—, @), -+,
ao () HP R H %, B
An 1 (B) = an_yy ***y ax(t) = a,,
MAXTERIRA n By % 2 B LU TR XBXFEH—BIE
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BITBIABMABEFHICE -
d
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FEE EXHEMBES, DEARSF-RKWER, D' RARF L
KWEBRE, ao RARTL a, HWBH. RATHE
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WARFT3AX. EXZWAFEEF D #H2ET A, AR
I B 4 4E % A X,
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Xt F A0 A 3 A 3 LA BOX B R3S 5, 38 B F 30 A BB ek
HWEAHEEHRAFEFD. MR pOSBEAIETAIERK p (A, -,
P (DT
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AR AHF 2 p (D) L5518 K A8 BL A B =X A4 3l 1
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RMAUAMAELYHERX SRR RBOE RRRERS TEM
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B E RBOTIRA M TR —BRIER N
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EHEFEZORA N
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FH N B FRAE 22 T X
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pMD)= (D — A)D(D — A,).
2 2= D=2z, M z, I 2
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TE
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SE
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_2r _ |
T——w-—Zw: 7

B2 MHERSEHEE. MRYERT ZEEKRE NERT
S8 3% B — A5 3B AR IE B (O 1) 5 28 BE AR RO W BB 1 97 A
R e BN T ER

286

P i



d? h d
% BTt

m dt
X 7 72 B FFAE 2 A N
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(D —A)x, =b6@),
(D — )z = z,,
AR\ H R G. DR
SFAMALBEEEBNER. HELRLPEREBOTE
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