B %

1 IR

L1 JUMERBNCS ..o
L2 MRS EECE TR SR E R B
13 BAIMRAIRERE S .
1.4 MEFRRAFAERIBEASHRWER .. ..o

2 HIRREMRENA
2.1 EIBIIMBRMLMEMER ...
2.2 BOOURGBRM DUME” ..o
2.3 URSICBBIM R PO SVEN] .
24 BB .

3 HHIRIR SRR

3 S L,
32 RTELEFKR ..o
3.3 Stolz PRIV . . . ..
34 BUR L

4 SIHEESHNENFNGER

41 FAEMAE
4.2 Stolz FHEMJEM . . ..
43 BI .
44 BRBORBR 24 FIRBIAES © 0o

5 KRR 24 F
5.1 B {a,} R 4 RIRFERES ..
5.2 BRERIRI 7e — 07 L ..
5.3 EREORBRMIVINGSEIEN ..o
5.4 3AEBEMREHIES ...

6 REARPR SRR
6.1 24 FhERBUMIEMIEERR . o .
6.2 JUANSEARRES . ..

10
10
10
11
11



8 x II

6.3 TEHFKMKAN .o 13
6.4 BUE ... 13
7 REEEMSTS/ (K) B 14
71 BBy = flo) BEESE 14
72 TFH/MEMIELE . .. 16
73 EFREMEE . ... 16
TA SN L 16
8 FRREBELMRIS /N (K) BIELE 17
8.1 BREMEFBRAY DUME” ..o 17
8.2 R f(x) fE mo WFELEMIUNAEZAM 0oL oo 17
83 JUMNWHRIMACS . . .. 17
84 THWIAL . . ... 18
8.5 JUAMFEAMARRI S RB I ESE . L 19
9 HRXIE [a,b] EEEERBEHAKMER 20
9.1 —EEESEME ... 20
9.2 FLRERME .. 20
10 HERPRFEL M SRR 21
101 BEERLIT 6 MEMLS D ..o oo 21
10.2 HEELUF /M IS/ ..o 21
103 BAEERLUFSEMET K ... .. 22
104 AGEERELURHANEMLEST K .. ..o 22
11 BHHSHE 18 PREEAXAR 22
1.1 SEESL .« .. 22
112 18 MRGHEANL .o o 23
1.3 ZRSRSVEM oo 24
12 RE=KZEMNEENA 24
121 REMPMEEEEN .. 24
122 JRREBCRSEM . . . 24

12.3 EERECREEN . 24



B %

13 KEEESJHIR

13.1 SRTEFIREIISEL . . ..
13.2 I 3.1 . o

14 R f(r) WEMSH

4.1 @S E SRS SEESER ...
14.2 @B SEROMER . . .
14.3 JINEREMSHEAR ...
4.4 BB ...

15 EHETH S
151 EXCEMER ..
152 18 MR AIR . .o
15.3 B . . .

16 WP EEE
16.1 WRESEREMRE . ... ..
16.2 %/R¥ (Fermat) &, /K (Rolle) &, itk H (Lagrange)
R EHE, M (Cauchy) "PEEEE . . .. . ...
16.3 HMM SRR AR oo

17 Mo EEE XN A S miR
17.1 IBAEFE (Darboux) . . . o o
17.2 2JRE

18 &k (L’Hospital) JEN & EH R F
18.1 70/0” RUKAIAIEN] . . oL
18.2 "x /oo™ BUEMAIRVEN] . . . .o
18.3 WMMIRIENBIRI A . . o oo

19 RRELNE, AR SIRTR

19.1 @A RDERRAZE oo
19.2 Henie EHE M HAERH . . . . . .
19.3 BRI PR mling f(x) WE Cauchy R . . . .. ...
194 I ... [

195 BRAEAFINT . .o

11

25
25
25

26
26
27
27
27

28
28
28
29

29
29

30
31

31
31
31

32
32
32
33

34

34

34
35



B %

20 &M MEHRS

20.1 MBS
20.2 MRE TS
20.3 flE . ..

RGESL ©
MEBNE L

21 %% (Taylor) AR KEHNA
21.1 HA Peano &RIM) Taylor A% . . . . . ... ... ...
21.2 B Lagrange RIAM Taylor A3 . . ... .. .. ... ... ..
21.3 AANEH Taylor A0 .. ..o L

21.4 2S5

22 WMOFHIRN AZEH

221 MIZREMMFERE (M) . ...
22.2 M, fEE ML L
22.3 Taylor AN . .. . .

23 BHHTERS

23.1 R f(z) MIERES AN ERRES .o oo
23.2 NEMSEANR A5A) ...

23.3 R TAIAE
23.4 WHrH#E ]

24 F—ARJFERNE

S

241 FEHSERBSNR .,

24.2 RFFIAE
24.3 Wr#E ]

T o

v

35
35
36
36

37
37
37
38
38

39
39
40
40

41
41
42
43
43



1 PR 1

£ 1 HIIRR

1.1 JINERBIES
1.V A< any: FERGER 1 GEfa RHEH
2. 3 E « ewist: fAE—A WHAME—
3. sup B: H%E F Wis/hES, B E W _E#SE (supremum)
sup E [7 I8 2 19 2 A1«
(a) Vx € E,z <sup F;
(b) Ve > 0,3 29 € E,supE — € < x.
4. inf E: B4k E W KT, M E BF#S (infimum)
inf £ [7] N5 2 P 2% A«
(a) Vo € E,z > inf F,
(b) Ve > 0,3 z¢ € E,xg <infE +¢.
il 1.1. & E = {1,3,5,8}F = (—V/3,7], 1:
supE =8,infE =1,supF =7, inf F = —/3. LK
1. sup E = — inf(—E);
2. inf F = —sup(—F);

Fig. 28 —F A7 E MR MES, B9 —E={-c:ec E}.

1.2 WRIPIBFEITLIEIEIHARE R £

LT W BRI BN B9 O B AR B, AT B & Q X T WA B
EHAL. 0 lim (1+ %)n —evne N, (1+ %) cQ fHedQ.

n

X vn e N, a, = mz::l % €Q A lima, = %2 ¢ Q.

SRS R RSB LIt SR SR, HC T RS S A . Bk
FRSZHUE R 2 BAEEN. S8R R RSSO SER S M 5E % 1

R SHAE R A A FLE T A A
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1. B A AFAE B,

2. PRI TR IR AEAE HED

3. WFRAFAERFTIE (Cauchy) #ENI;

4. PRI P

5. FUSTEIEE, BIAT S AT ST 51 e B

ROAABR AN, ARFERA” M7 A R B (E SR R IES:
YRR A

FME, BPAEE — AN TART A

FIE. XAEAHEERK 1130 ESEHRNERS
TAAET R MRS M.

HFFdHFEANE, B B EEANAFNG

NIE 1.2, HRAAERAE
AL (F)ReYE= %% % E LA L (F) #R sup E(infE).

1.3 HIRREIBZEE X

BWH {an} LCEE o IR, BL2EHE LUnR:

Ve > 0,IN € Nx,Vn > N #6 |a, —a| < ¢ L, W {a,} LAEE a K
PR, idN Jim a, =a # a, — a(n — ).

F kARSI B, HAR IR AU AR B R SEE R R B SEEER
R J&A7 B (B BB A4 ).

FIR. 1.Q MMIRATRHME; 2. & Q EARMIRFIGMIRT AZRKE; 5. & Q
AR BRI R IR R A R F R 4. B Q AR PT AR B, M AT ag MR 69 &

&, A R, RELRD.

BT

Xt Vz € R, % o FI/MNIERTR N2 = ag.arazas - - -, WIHEE S a0, ag.a1, ap.a1a2, - - -
M n — oo I, HARIRN x. # « BEEE, W ag.aras - - - a, 2HA RNEEIEA
N R TREEL W ag.aras - an RTCIRAEIRNEL, WIRIR S 2 28
g, w4 2 = ag.arazasz -, EFEHE—A a; HE AT, ap REHKINS,
aragas--- A NEES. tde, = 3.1415926---, R4 ap = 3,a1 = 1,a9 =

4,a3:1,a4:5,a5:9,a6:2,a7:67~-~.
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TUAW x = ag.aiasaz--- MEH NI 7 = ap, 2 = ap.a1, 73 =
ap.aiag, -+, Box AMRIEE, & v REF] {1,} GHIR, iTH nli_)H;oTn =z.

A x K, RAAXRZEZRRAL v RTAARDEK, FEKLALE
.8 ¢ AHF] {7, } OMIRZHHE .

1.4 HIREFEENFENEFEN

1. BIRA FWIRAFAEAEN: 555 {a,} WG ) HAEL (F) 7, W
{an} sk, H nli_}ngoan = sup a,(infay,).

2. JEIEAEN (RPPLIAEN): W H {an}, {bn}, {cn} W an < b, <
Cns ILm a, = le cn =a, M ILm b, = a.
JEB. BRI SRR A A

WHI {a,} 2 BA LR, R EE {a, ) B LS. 2 supa, =
B, M B 42 {an} WL AT M A

1. Vn € N,a, < 3;

2. Ve > 0,3ap, € {an},B — € < an,.

NN {a,} BIHIE, ¥ Vn > no,an < apy, >B—¢, Ha,>B<B+e H

1B —an| <e, ¥ lim a, = B. O
n—oo

HEB. lim a, = a < Ve > 0,3IN; € N*,Yn > N, |a, —a| <e. X lime¢, =a &
n—o00 n—00
Ve > 0,3IN2 € Nx,Vn > N,|c, —al < e.
Bl N = max{Ny, No}, M Vn > N,a, < b, <c,, Wa—¢e<a, <b, <
cn <a+e Bl lim b, =a. O
n— o0

5 1.3. T3 a,b,q,c1,c0 & A FH).

1. & |q| < 1, A lim ag” = 0;

n—oo
2. 3% a>0, M lima» =1;
n—oo

3. iEB lim /n = 1;

n—roo
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4. % lim a, = a, lim b, = b, £ lim (c1a, + c2by) = cra + cob. BP&M
n—oo

n—oo n— oo

20 A A PRI SF T AR A9 P40 A, AL A MR 89 2 M R

N HIRRBR BAT LR 5T, () B R A PRt 2 BT 2R L BT A, GEmk A R
IZRIEPE T F AR R I ZR P JT, T 3 R R 23 Hh 246 K 22 B the LA e e P
W S FHL Wy By, BEA SN
Bk, ex1.2:1(2)(4);3;4;5;6;8(5);15(1);19.

£ 2 BIRIRAMERENH

2.1 E IR IRAVZ M MR
W a,b,c,co NEEE lim 0 an = a, ILm b, = b, LM ILm (cran +c2by) =

cia+ cob = 61 hm an + co hm b
n— o0

MR *&ﬁﬁméﬂéf P, AMEARICL TS
1. B ey =co=1H, lim (ay +b,) = lim a, + lim by;
2. [ =10 =—-10, lim (a, —b,) = lim a, — lim b,;
3. By =k,co=0H, hm kan =k lim a,.

n— oo

4. BRI AT BUE A BRANSEBIIIE TE:  arn — a1, a2, —

N
ag, -+, Qmp —7 Qm, E— a1,02, " ,am;C1,C2," " ,Cm j‘jl%é‘ﬁv U_I‘IJ
lim (c1a1n + c2a2n + -+ + Cmmn)
n— o0

=c1a1 + C202 + -+ + CmQm
=c; lim a1, + ¢ lim agy, + -+ - + ¢, lim @y,
n— o0 n— o0 n— 00

X Vm € N* o7

2.2 HIHRPRAY” MUME”
L AR 2 {an} WS M {a,} B, RZAR;
2. ME—VE: 2 {an} WS, WISCARFRME—;
3. RS 2 {a, )} WEILH lim a, = a,a, > 0,Yn > no, M a > 0;

4. R 2 an — a,b, — b, H a, < (2)by, V0 > ng, WA a < (>)b.
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2.3 WSS IR AR B9z E AN

1. lim (a, £b,) = lim a, £ lim b,.

n—oo n—oo n—oo

2. lim apb, = lim a, - lim b,.
n—oo n—oo n—oo

lim a,

3. lim 9% = "2 ik fim b, #£0.
n lim b, n—00
n—0o0

. IE ILm 1 1(b #=0),n — 00

b, b
R T T
Y 1 | —_— = = =
R ‘bn b| L]

AT b > 0, 81 IN1,Vn > Ny, s.tby > b—e (a)

b a) b
E15<§,mﬂbn>b—s(:)§(b)

HH li_}rn b, = b, X} Ve > 0,3Ny,Vn > No, |b, — b| <& (c)
n oo
1 1, b =0 ®) [by =0 (9

b 2
by b [b||bnl bl 2

s
%

2.4 Pl
Bl 2.1, % ap =1+ %)",n € N*, i

1. lim a, = e~ 2.7182818128;

n—oo

1 1
2. lim (1+4=)*=e= lim (1+-)",2€R
z

T—+00 x T——00
1
3 lim(1+-)"=e,xzeR
T

5 2.2, GEBH K H £ 2 22 3 {[a,, ba]} A—FIH K H, # 2 [an, bo] O [ans1, bus1],n =
1,2,---, B lim (b, —a,) = 0, WAEE—ERK & H1F £ € [an,bu),n =

n—oo
1,2,---.
Fig. AIRMERR RASFHME R WELEHGENFHAEZ —.

NTESBEER Buler(Br) £EH A TTHR, K lim (1 + %)” LA e it
HlHlLe ~ 2.718281828. WX HIRIEMH T e & — N LHEE, H¥LL e ARINT
B ERNEL, 2N Inz, B Inz = log, x.

Bk, ex1.2: 14;15(3)(4);16;18(3);22(2)(4);CH1:3(2).
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£ 3 HIIMR SRR

3.1 3@

1 1 .
an:1—|—§+--~+ﬁ—lnn,nEN*,LEEE:

2. 1i b — =In2
n;n;on+1+ +2n 4
1 1 5
b e — = —lnZ=-
3. Jm oo et g, Ty

1 1
4. 1+=-+---+——Inn~Inn.
2 n

3.2 XFEFK
1. {an} = +00 <= VM > 0,AN € N*,Vn > N,a, > M.
2. {ap} > —c0 < VM > 0,3IN € N*,Vn > N,a,, < —M.

3. {an} > 00 & VM > 0,3IN € N*,Vn > N, |a,| > M.

3.3 Stolz EELENE

EIE 3.1 (Stolz EHE). & {an}, {bn} AAANHT], B lim b,, = +o00, &

. Qp — Gn-1
hm — = A
n—00 by — by

JEP A TRARAIE, TR oo {b,) AFMERABIELLTF +oo, N

. (79} . Qp — Gn-1
llm —_— = A = llm —_—.
n—o0 by, n—o0 by, — b,_1
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SEIR. B e A A Stolz % FE44 it A2 % K S iE B @#ﬁlﬁtleﬁ@é&
n—0o0 0p — Op—1

FRA A, RETRAR Stolz REL Tim % RAREEGAEEH lim Zi -

lim 2 9nl pe e bl

n—00 by, — by 1

T 3.2. % lim 2 9nml B, Stoly £ B AR—%mz. RBIFTH a, =

n—oo by, — by_1

(=1)", b, =n.

3.4 R

5 3.3. iEH:
1. % lima, =a, M lim ay+az+---+ay — a;
n—oo n—oo n

2. % lima, =a>0, M lim {ajas---a, = a.

. Opy1 .
3 % lim = =¢g, W lim /a, = a.

n— o0 an n—o00
1§]J 3.4. 19"; 1,02, ,Qm 7% m /I\’%";‘—#C, ‘LJEEW

lim V|a1|n + |az|® + - + |am|™ = max{|a1],|az|, -, |am]|}

n—oo

14243+ 4n 1
m _

1 _ 1t
3.5 1. lim e 5
L 124224324402 1
2. lim 3 =
n— o0 n 3
B o o L R (A |
3. lim 7 = _.
n—00 n 4
B e o A 1
4. lim = .
n—00 nk+1 E+1
EIE 3.6. F Ae-FHMETEF X
iyﬂ; ai1,az,--- ,0ap 7% n /]\J]:—"X%i, }r\h]%_
n Sm§a1+a2+”-+anS\/a%—l—a%—&--”—i—a.
SR " n

B, ex1.2:9;13;18(5);20;22(3);23;CH1:10(1);11.
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£ 4 EHEEEMHNENFNGH

4.1 ENMNEFMNGHm
L W RAEAE R 45 b (F) FAEAse8ck B A E (F) i 9 sup E(inf B).

2. WA RAIRAFEEYEN: #4050 {a, ) BRI () BLA L (F) 9 00 {a,}

sk, H nan;oan = sup a,(infa,,).

3. f?ﬂlzl‘ﬁﬂéﬁﬁ % {[any bn]} %gﬁu lﬂlzrg‘lv fﬁj/@ [ana bn] ) [an+17 bn+1]a n=
1,2, .

4. FNVEMEIE: 8 {a,} HAEELHZI W {a,} BEWSET I {an, }-

5. P8 (Cauchy) #EN: %051 {a,} WS B L&A 2 X Ve > 0,IN €

N* ¥n,m > N, |a, — an| < &.

5 4.1. JERHRR LA E Lt

B Y AD % X AER,

HMARRIE, X HLEHF, RIRZY A FHRK, i cg =supX,co =infY, (B
iR RE] c,stVae X, beY,a<c<bh)

FcoeX, N c=c.

FeodX, MegeYomeY=c=cemdY =>neXen<eagiXs
Vee X,yeY,z <y FA.

4.2 Stolz EIERYUERR

4.3 &R

B 4.2, Hsa £ 3) {a,} MARA "Cauchy 77 &7 K AK3]"

. 1 1 .
1. % a,=1+=+-+—,ne N, i {a,} £ Cauchy 3!;
92 n2

1

- 1 .
2. & an:1—|—§+~--+ﬁ,n€N*, W {a,} =& Cauchy 7).
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4.4 FEWIR 24 HRFEENX
= Fon7 WAH.7, ERAE « BTFiBFZ .

1. lim f(z)=A&Ve>0,30 >0,V0 < |z —z0| <0 =|f(x) — Al <e.

Tr—xo

2. lim f(z) =A< Ve>0,30 >0,Veg <z <z0+0=|f(x) -4 <e.

+
Z—)ZO

3. lim f(x)=AVe>0,30>0,Vap—d <z <zo=|f(zx)— A <e.

x—)wo

4. lim f(z) =400 < VM > 0,30 > 0,V0 < |z — x| < I = f(z) > M.

r—xQ

5. lim f(z) =+4oco< VM > 0,30 >0,Vzg <z <x0+0= f(z) > M.

+
w—)%o

6. lim f(x) =400 VM >0,30>0,Veg—0 <z <x9= f(z) > M.

I—)£O

7. lim f(z)=—-c0o< VM >0,30 >0,V0 < |z —x0| <= f(z) < —M.

Tr—rT0o

8. lim f(z)=—-0c0o< VM >0,36>0,Vzg <z <zp+0d= flz) < —M.

+
I‘)IO

9. lim f(z)=-0c0& VM >0,30 >0,Vzp—d <z <z9= f(r) < —M.

ZL’*)ZEO

10. lim f(z) =00 & VM > 0,36 > 0,Y0 < |z — zo| < = |f(z)| > M.

r—rxo

11. lim f(zx) =00 < VM > 0,30 > 0,Vzg <z <z + 0 = |f(x)] > M.

+
w—)wo

12. lim f(z) =00 < VM > 0,36 > 0,Vzo —d <z <z = |f(z)] > M.

w—)wo

13. lim f(x)=A&Ve>0,3X0 >0,Ve > Xo = |f(z) — A|l <e.

T—+00

14. lim f(x)=A&Ve>0,3X0 >0,V < —Xo = |f(z) — 4| <e.

r——00

15. lim f(z) =A< Ve > 0,3Xy > 0,V|z| > Xo = |f(z) — A < e.

r—00

16. lim f(z) =400 VM >0,3X, >0,Vz > Xo = f(z) > M.

Tr—r+0o0

17. lim f(x) = —oc0o & VM > 0,3X > 0,V > X = f(z) < —M.

Tr—r+o0

18. lim f(x) =00 VM > 0,3X, > 0,V|z| > Xo = |f(x)| > M.

r—r00

19. lim f(z) =400 VM >0,3X, > 0,Vz < —Xo = f(z) > M.

r—r—00

20. lim f(z)=—-c0o< VM >0,3Xy >0,V < —Xo = f(z) < —M.

r—r—00
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21. lim f(z) =00 < VM >0,3X, > 0,V|z| > Xo = |f(z)| > M.

r—r—00

22. lim f(z) = +o0o < VM > 0,3X, > 0,V|z| > Xo = f(z) > M.

r—r00

23. lim f(z) = —c0o < VM > 0,3X, > 0,V|z] > Xo = f(x) < —M.

Tr—r00

24. lim f(z) =00 & VM > 0,3Xo > 0,V|z| > Xo = |f(z)] > M.

Tr—r00

B, ex1.2:17(2)(3)(4),24;CH1:3(1),7,9,10(2),11.

B 5 REERR 24

5.1 #F {a,} MR 4 MBFEX

1. lim a, =a < Ve>0,IN € N*,Vn> N, |a, —a| < e.

n—oo

2. lim 400 < VM >0,3N € N*,Yn > N,a, > M.

n—oo

3. lim —co& VM > 0,IN € N*,¥Vn > N,a, < —M.

n—oo

4. lim co < VM > 0,3IN € N*,¥n > N, |a,| > M.

n—oo

il 5.1. Vk € N*, i£#: lim n* = 400.

n— oo

5.2 EREIRBRAY e — 07 EXE

EX 5.2. & xg AFHK, HEA o LGWBRA o XA
Ve > 0,30 > 0,Vz,0 < |z —zo| <0 = |f(z) —a] <e.

Fx AKT zg 89— MALT xy, WA zo 495 RIE, TH lim+ flx) =

1—)130

a < Ve >0,30 >0,Ve,z0 <z <xzo+06 = |f(x)—a| <& F x ADT x
B —MAL LT 2o, WMARH 2o B9EMKIRK, A lim f(z) = a & Ve > 0,35 >

JJ—>$O

0,Vz, 20 — 0 <z < x9 = |f(z) —a|] <e.

EI 5.3. lim f(z) =a<e lim f(z)=a= lim f(z).(xo A% %)

T—xo z%fbg T,

EE 5.4. lim =a& lim f(z)=a= EIP f(z).

T—r00 Tr—+0o0

1 1 1
fl 5.5. lim (1+—)*= lim (1+~-)"= lim (1+ )" =e.
r—~+00 x T X

Tr—r—00 T—r00
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5.3 ERBIRFRAYTNIEEEN

EI 5.6. & x0,0,b,c1,c0 AFH, 4 lim f(x) =a, lim g(z) =0, M:

Tr—T0o T—rT0

1. lim (e1f(x) + cog(x)) = c1a + cob;

Tr—rTo

2. lim f(z)g(z) = a-b; A%, lim f2(z) = d?;

T—rT0o T—rT0o

SR 5.7, BHHR lim f(z) =a € R A&RA " W, B AHA M, ik,
R, R

Fi 5.8. BEA FMAIER: RBR y = f(z) WREXBA T, &agel, A
ILm flx) =a < Ve >0,36 >0,V2,0 < |z —x0| < = |f(z) —a|] <e &
T—XQ

If(2)] < |a| +e. Bk, &8 f(z) £ xo BEABRATR, 12 flo) £EANR R
I R H 5.

5.4 3 MEEMREHIEA

1. lim 2% .

x—0 I

1
2. lim (14 —)" =¢
im ( —|—z) €;

Tr—r 00
ag .
B T
3 1 apx™ + a1 1+ +ay,
. lim — .
=0 box™ + bya™ 1 + .-+ by, 0, n <m;

Bk, ex1.3:1(2)(3);2(2)(4);3(2);5(1)(2);9(3)(4);10(3);CH1:13

6 W ERBIRFR IR
6.1 24 MEHRRMOBERR
B wo, A NHEL

1. lim f(z) # A< 3eo>0,¥6 > 0,32,0 < |z — 20| < = |f(x) — A| > <.

r—rxo
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2. lim+f(x)7éA(:)Elso >0,V6 > 0,3z,20 <z <xzp+9 = |f(x) — 4| > €p.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

I‘)IO

lim f(z)# A< 3o >0,V >0,3z,20 -0 <2 <z = |f(x)— Al > ep.
T—T
lim f(z)# +oc0o < 3IM >0,V6 > 0,32,0 < |z — 20| < J = f(z) < M.

T—rTo

lim+f(m)7é—|—oo<:}EIM>O7V5>0,EIx,xO <z <zo+d= f(zr) <M.

ZL’*)ZL’O

lim f(z)# 400 < IM >0,V6 > 0,3z,00 — 0 < x < 29 = f(z) < M.

T—T
lim f(z) # —co < 3IM >0,V6 > 0,32,0 < |z — 20| < § = f(x)

T—rT0o

ZL’*)IO

lim f(z)# —oc0oe IM >0,V6 > 0,3z,20 — 0 <z < xo = f(x)

I—)$0

v

lim f(x) # oo < IM > 0,6 > 0,32,0 < |z — 2| < § = |f(x)] < M.

T—rT0o

lim+f(x)7éoo<:>3M>0,V(5>O,3x,a:0 <z <zot+d=|f(x) <M.

ZL’*)IO

lim f(z)#£oc0< IM >0,V >0,3x,20 — 0 <z < xog = |f(x)] < M.

T

lim f(x) # A< 3o > 0,VXp > 0,3z, 2 > Xo = |f(x) — A] > €.

r—+o0

lim f(z)# A< 3e0>0,VXo > 0,3z, 2 < —Xo = |f(x) — A| > ep.

T——00

lim f(z) # A< Jeg > 0,YXo > 0,3z, |z] > Xo = |f(x) — 4] > €o.

r—00

lim f(z) # 4+oo < 3IM > 0,¥VXy > 0,3z,2 > Xo = f(x) < M.

Tr—+o0

lim f(z) # —oco< 3IM > 0,VXy > 0,3x,2 > X9 = f(x) > —M.

r—+00

lim f(z) # o0 < IM > 0,VXy > 0,3z, |z| > Xo = |f(z)] < M.

Tr—00

lim f(z) # +o0o< IM > 0,VXy > 0,3z,2 < —Xg = f(x) < M.

r——00

lim f(z) # —oco< 3IM > 0,VXy > 0,3z,2 < —Xp = f(x) > —M.

Tr—r—00

lim f(z) # 00 < 3IM > 0,VXy > 0,3z, 2| > Xo = |f(z)] < M.

r—r—00

lim f(z) # 400 < 3IM > 0,¥Xy > 0,3z, || > Xo = f(z) < M.

T—r+o0

lim f(z) # —oc0 < IM > 0,VX(y > 0,3z, || > Xo = f(z) > —M.

r—+00

lim f(z) # 00 < IM > 0,VXy > 0,3z, || > Xo = |f(z)] < M.

Tr—r00

> —M.
lim+f(x)7$—oo<:)3M>O7V6>0,3x,x0 <z <zo+06= flz) >-M.

—M.
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i 6.1, 2/ AHHMRGF X (FFE) A% 4 FREESMGA
NENGARGH (3) B () AR P (BhEE: BF 4.4). £E HEHMREGF R
X, WEH B H ey T = H K.

6.2 JLNEREE

(1) BAFNMR IR (A AR N T 75 /N 2 JE BRI R AR B AR TE 55 K &
R ARG MR, EFEF NS KRG EECR.

5l 6.2. x — 0 B ,sinz, 2™ (m > 0),tanx,e” — 1,1 — cosz AR T N E;

neN* n— i, n" nla"(a>1),n(A>0),lnn HALF KE.

(2) HEREL f(z) 1E zo LAEXL, B f(zo) = Jim - f(x), WFR f(x) £ o A&
Wbk, ¥ f() (K T LA SARELE, WK f(z) £6 T EFESE. ™ f(z) 76 20
RESELNS, 4 f(xo) = f(lim x) = lim f(x), BIELEER B HRIR S5 o6 2 f T L
B ° °

(3) T (™, A NHEE), 18 (a®,a > 0), =R (sinz, cosz, tan ), T4
BR%L (log, 7,a > 0,a # 1), B (e”), IR =M AL (arcsin z, arccos r, arctan x),
R EREL (sinh 2, cosh z, tanh o) 55 BREE H @ S 348

— VIR AW SR R A, AR L E S B L

6.3 FTHRHIK/
5] 6.3. % a,Am AFEH, La>1,A>0m>0, £

1. n™ >>n!l >>a" >>nt >> (Inn)™, & n — oo,n € N* ik z; L&

n"™ >>n! < lim n—| =400, A n" £ n! WZHLF K.

n—oo Nl

2. 2% >>a® >> 2 >> (Inz2)™, & v — 400,z > 0,2 € R BR L.

6.4 R

5] 6.4. JEBA :

1. lim 17(:20836 = 1;
x—0 x 2

arcsin x

T 250 xT
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ol =
. oat -
5. lim =lIna,a >0,a # 1.
z—0 x
A _
6 im IEDT L4,
x—0 x
g
7.1 T =—.
g, (cos V) = 7
243x-5
8. lim(m—i_ix)“ =e'?,

z—0 2 +6
FIE. L#EB 1~ 6 SBTHEANKXALEER, HTiLH: % —0 8,

1—cosx 1
1. — "~
T 2

2. arcsinx ~ z;

5. 4" —1~1Ina-x;
6. 14+2)"—1~A-

fEMl.  ex1.3:4;9(1)(2);10(1)(2)(4);11(1)(2).

BT RBUEEMSIS D (K) BIHE

71 By = f(r) RESM

Vi

W xo Tﬁiﬁl,
(1) f(x) fE zo MIES: & Jim f(z) = f(xo) = f(g}i{go ).

()(@EmQMMéhmﬂ@#ﬂmM%mﬁﬂ)%@ﬁﬁ

f () FITE] I R0 2K {

(1) (o — 0), f(wo + 0) SITFTE RN £ A5 — K Il A1,
(1) f(zo — 0), f(xo + 0) BAH—ARAFLEMII Y
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B 7.1, <EEXAMFIH (R, KK, A, TR, KK R=ZA, W) A
2 XBAHELE. 4o f(z) = tana = :;I;Z roa # %—i—kﬂr Mg, B

F(G =0) =400, f(5 +0) = =00 T f(a) £ 2= 7 KH= R &,

ol

1, x> 0;
X4 f(z) =sgnz =<0, 2=0 EFx=04%, f(0-0)=-1,f0+0)=

-1, x<0.
L f(0)=0, & f(z) £ =0 &% — LB & (BEK B BT S )

FIE 7.2, £8:H 50k, 2 R, AHAEL LK

5 7.3. & fi(z), fo(x), -, fu(x) XA [ EES H c,c9, - ,0m HHHK,
W E&MEE o1 fi(z)+cafo(z)+ +omfm(z) £ T L% XX EL [
A&,

5l 7.4, ELRE y=f(z) EARDIK x=g(y) REH y=g(x), MRHHK
y=g(r) LAEEHHK. 2 IREARIBXATEK y = 4k,

m™T

5l 7.5. y = sinz & | 5 2] L B RPN WA RHHK 2 = arcsiny £
[—1,1] k&%,

y=cosx f& [0,7] L% HFRR, %A RLHHK v = arccosy £ [-1,1] £
4 SR

y = tanx /& (—g,g) LiELH R HKARBHK x = arctany £

(—00, +00) L4k H ¥ iEE,
Fig. AMREZAJFHAAREE

il 7.6. e” #£ (—o0,+o0) LiELEHFENE WA RHHK v =Iny £ (0,+00) £
H%H PR

R 7.7, 58 H9 SR B A SR S

HI NP S AT 45 R B e i A PR DU B 5, A IR IRAT B ia 550 00 bR U SE AR
IR R

.

EIE 7.8, —mFLH, QHE— A AT R, AL RIBNH RS (E: 0
FHHA G Z R TEFAEINZE 2o, W f(2) £ xo RV EL.)
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7.2 EFPMEHILLER

Wz — xo B, A(x) = 0,8 — 0 H (B(x) =0)

(1) % Jim S = 0, W A(x) & (o) MBI, B A) =

o(B(x)); Bl lim tan® 2

X
(@) # lim ;‘(( )) A£0, A A(z) £ Blz) ST b, B8 Az) =

O(B(x)): Bt lim T
(8) % lim ) = A 40, WK A(x) & Bz) BBMETS D, iTH Ax) ~

T B(m) )

B(x); Bl sinxe ~ x ~ In(1+z) ~ e*—1 ~ tanz(x — 0); 1—cosx ~ %,az—l ~

=0 = tan’z = o(x).

=1=sinz = O(x).

Ina-z,(1+z)* =1~ A-z(x—0).
(4) %z — zo B, 5 3k € RY, 13 A(z) = O((z — z0)*), WFK A(z) 2
(x —z0) I k Y5/

51 7.9. % x— 08, £ RFE tanw —sinz £ x I A7 .

7.3 EHFRKEHIEER

Wz — xo B, A(x) = 00,8 — o0 H (B(z) =0).
) # tim S5 = 0. W 5le) R A) WEREIL, 8 Al) -
o(B(2)); W12 1 = o0 B, nt = o(n™)se" = o(nl); n? = ofn!)

) #

@ A@) 4 20, WK Br) R Alx) BT SSK, 462

r—woﬁx
A=1W, R A(z) & B(z) MEMTLT K, iILA A(z) ~ B(z); W4 n — oo B,
1+ ;—}— . %Nlnn;nwe%.

AGEEAN K ZA:(Va > 1,4 > 0,m > 0)
n" >>n!l >>a" >>nt >> (Inn)™;

2 >>a” >> z >> (Inz)™;

7.4 FiH{k

RS R BIRIR A, T3/ () BFal S IETs /A (OR) ARk, AN
JFOR RS FRAEL

Alz) I A(m) A

anoo B(z)  ameo A(z) Bi(x)  Blz) e Bi(w)
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Bk, ex1.3:16;17;18.

£ 8 BRRBELEMRTS N (K) BILE
3

8.1 HREARPRAY” IUE”

(1) ME—PE. f(x) 1 zo KLA IR, WA BRAELME—.

W zliH; flz) = Al,IILH; flx) = Ag. 47 Ay > Ao, Il € = >0, M
361 > O,Vx,OO < |z —m| < 62 = |f(z) — A1] < e X Fds > 0,Vz,0 < |z — 20| <
8y = |f(x)—Az| < e. ;L J = min{dy, 02}, W Vz,0 < |z—m0| < § = |A1—A2| < ¢,
TA.

(2) A FHE.

M Jim f(z) = A= Ve >0,30> 0,V e U(xo,06) = (g — ) U (z0 +0) =
F(@) = Al < & = |f(2)| < |A] + &,V € Tao,9).

(3) TR

# f(x) >0z € U(xo,6), N Jim f(z) > 0.

(4) {7, i

#i f(x) 2 g(z), W lim f(z) = lim g(x).

T—xQ

AL — Ay
2

8.2 HEH¥ f(z) £ zo LEEHNENTERM
1. Ve > 0,30 > 0,Va,0 < |z — x| < 6 = | f(z) — f(x0)| <&
2. f(xzo—0) = f(x0) = f(zo+ 0),ice. f(z) fE zo ABE/LFELE N ATESE;
3. f(z) = f(xo) + A(z), A(z) = 0(z — z0);

4. AlirnOAy =0, HH Az =2 — 20, Ay = f(z0 + Az) — f(z0)-
z—

8.3 JLNERMIES

§ >0 NHEE, & A(r) — 0(c0), B(z) — 0(c0), z — 0.

1. B xo M 6 483U (20, 0) = {2]0 < |z — 20| < };
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2. Moz M0 6 ABI:U (20, 6) = {z|0 < |z — 20| < 6} \{zo};

3. % Jim ;‘(x) =0, MidA A(z) = o(B(x)); T A(x) £ B(z) HIRHE
G308, B Bx) R Als) BRI TS K

4. # 3IM > 0,s.t.|A(x)| < M|B(z)],Vz € U*(0,6), WAE KN A(z) = O(B(z));

FEIR. R KB M o(z) AR HHES {f] lim fi) 0},

O(z) AT AZKES {fIIM > 0,35 > 0,Vz € U*(20,6) = |f(x)| <
Mlz|}. LA, 2% =o(z), 2 = 0 ARG EIRA 22 € o(x).

5 8.1. #* mlgg Alz) =A#0, W A(z) = O(B(z)),z € U*(x0,9). stiF AR A(x)

Ble

5 B(z) ARM AT I (K), B A(z) ~ AB(z),x — z0.

R 1 1 n
1§]J 8.2. 7«5”( ap = hln,bn = ].+ §++ —,Cp = n’dn = \/n!’ lﬂll n — oo
n
B ,an, b, Cny dy — 00, B ay = 0(by), by = 0(cn), cn = o(dy).

5 8.3. & x — xo BHR, FEWA:

IR, B4z K2 o(A(x))o(B(x)) R TMAEAME, B o(A(z))o(S(z)) =
{f9lf € o(A(2)), g € o(B())}-

8.4 (B =

fx) FEAIXN [a,b] LXELERIE f(z) 7F [a,b] b4 SE0ELE, 1) f(2) 75
(a,b) [BE— S #0ESE, B f ( +0) = f(a), f(b— 0) = f(b).

(x) 7E [a, +oo) LIELLRIR f(x) 1E (a, +00) MIG— MIELE, H f(a+0) =
f(a).

¥ f(x) 1F zo KbIIHT, 1

1. f(zo — 0), f(wo + 0) WHFAE AL & a0 £ f(x) (55— K MIIE £
2. f(wo— 0), f(zo + 0) WHFFE ARG o zo & f(x) HIBEEE M
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Rk,

R HCELER LT D (K) 69 19

f(xg —0) = oo, f(wg +0) = 0o & mg & f(x) MKITLTT AIKT A,

f(zog —0) = —o0, fxo +0) BDH—MAELE, H flao —0) # oo, f(wo +
0) # 0o & xq 7& f(x) HIEE " FRIE] I R H e e W A

JUANF5 5 3t AR 4] 5 0K ST EE £ 1

0, e R—Q.
M (1°) £ (=00, +o00) A5, HAEAMMEL, £E A IEAEEH R D(x)
(RS, I D () AAEAE SN 1E A 3,

(2°) D(w) TEAERE— AEAHELE, B D(x) 15 (— oo, +oo) FAbALIII:

(3°) g(x) = 2D(x),x € R, W g(x) NAE x = 0 KeiELE

(1) kA3 H (Dirichlet) %D (x) = {17 v e

1, =0
. " 1
. Riemann M¥:R(r) = " w=§(p,q€Z,q#0,(p,q)=l);
0, z€R—-Q.

M (1°) R(x) 7E (—oo, +00) EAbA E X, HFHEN 1;
(2°) R(z) TEATRE— T 2o AR M 0.i.e. lim R(z) = 0,Yz0 € R;
(3°) R(z) fEAT—JCHE s AbERIE S, 75 3 i Kb A mT 2 18] Wy 5.

§(x) 1E (1, +o00) LAMAEIESL, SEAEFIHL. H &(x) € C%(1, +00) ie. &(2) 1E
(1,400) LA BATHE M ESL N T R AL

+oo
I'(x) e "t ldt, x > 0,

0

T(z) 76 (0, +00) EE4E, AALTTH, H T(z) € C%(0, +00).

ex2.1:4,5,6(2)(4)(5),7,8,17(1)(3) (4).
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£ 9 i HXE |00 EESEERBATAMR

9.1 —EUELM
W f(x) fEXA T BESE N Vg € I, A lim f(z) = f(xo) & Ve >

T—rTo

0,38(€,0) > 0,V]|z — z0| < 3|f(2) — f(70)| < € THRLAL.

Fixt e > 0,36 = 8(e) > 0,Vay, 20 € I, |21 — 20| < § = |f(11) — f(22)| <&,
MIFR f(z) £ T E—F0ES:.

HUE AT, — EIELRR S SR ORI I LE. FUAE [ b —BUELL I BR3L,
WAE T _BIESE, BRZ AR

5 9.1. 18 f(x) =sinz & R ¥ —HEL.

Bl 9.2. GEW f(z) = é £ (0,1) Lk Sia f—H kL,

9.2 HARHFM
W f(z) FEPAXE [a,b] F3ESE, W f(z) £ [a,b] ERAWT RMERR:

PR 1 FAEME: & f( )f(b) < 0, W 3zg € (a,b),s.t.f(xg) = 0. FK 29 A f(x) 1E

PERR 2 MEME: FELEEE b, 1 f(a) < h < f(b), W 3z € (a,b), s.t.f(zo) = h.
YRR 3 HHAESM > 0,s.t.|f(x)| < M, Yz € [a,b].

PERR 4 BB E: % 3oy, 20 € [a,D],s.t.f(21) < f(z) < flx2),Vz € [a,b]. FX f(x)
£ [a,b] A RRAEFR/ME.

P 5 —BOESAE: £ f(z) 1 [a,b] &L, W f(z) 1 [a,b] L—30%SE.
] 9.3. iEAGTAE 27 + ¥ =3 &£ (0,1) AAEEE—FAR
5 9.4. & f(z) € Cla,b], B f([a,b]) = [a,b], B 3xq € [a,b], s.t.f(x0) = z0.

B, ex2.2:1,2,3,5,6,7,8,9;CH2:6.
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£ 10 W REARPRELLE S BIR

10.1 FALKZEEUT 6 MFNTHE N
W u— 0,
1. sinu ~ u;
2
2. 1—cosu ~ %;
3. e —1~uy
4. a* —1~1Ina-u;
5. In(1 4+ u) ~ u;

6. (14 ku)* —1 ~ Aku.

Hdra>0,a#1,k A NEE H EA#O0.

10.2 EEUT—HFJNTT N
W u—0,Ym > 0,
1. sin"u ~ u™;
2. (1 —cosu)™ ~ (%uQ)’”;
3. (e —1)™ ~ u™;
4. (a"=1)" ~(Ina-u)™;
5. (In(1+w))™ ~u™;
6. (tanu)™ ~ u'™;
7. (arcsinu)™ ~ u™;
8. (arctanu)™ ~ u'™;

1
9. (tanu —sinu) ~ iu?’.

21
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10.3 AKEEUTFNESTK
neN*,zx€ R"\Va>1,A>0,m>0,
1. 2" >>n! >>a" >>n? >> (Inn)™;(n £5K)

2. 2% >>a® >> 24 >> (Inz)™;(z B K)

10.4 BEAZEEUTHEIFNESTK
n F850 K,
1. 1—|—1+-~'+l~lnn;
2 n
2. Vn! ~ én.

. ex2.2:7,8,9,13;CH2:1,2,3,5.

£ 11 3 RBSFHS 18 MPRIFEFRAN

11.1 SHBIENX
WL y = f(x) £ U(zo,0) FAEX, v+ Az € U(zo,0). &

lim % = lim f@+A) - fz)

= =a € R.
sz—0 Ax  Az—0 Ax

MFRHEEL a NREL y = f(x) £ 2o LB FEL (derivative), IR f'(z) = a, B

o) = Jim, T EE IO — 0= i SR S(0) 16 0y ST

W, & i—z = f'(z0) + A(z),A(x) — 0(x = x0) = Ay = f'(x9)Az +
A(z)Az — 0(Az — 0). B Alimo Ay =0, B f(z) 78 2o AbIESE
KR AY GaEg B EEA—E T

Bl 11.1. & f(z) = |=|, W f(z) £ =0 RELEERTE.

i f (o) = lim f(zo + Ax) = f(zo) , fi(zo) = lim

flxo + Az) — f(l"o)_

Az—0— Az Az—0+ Az

IIRIPR L (o) A fL(z0) N f(x) 1B o AR A FHL

EIE 11.2. f'(x0) B & [ (o), [ (o) HALLARFE.
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¥ ofle) R T LA o BWETS, WK fo) £ 1 LTS, 6

Az—0 Az

B 11.3. & f(z) £ 2o &TF, KB y= f(z) L5 M(xo,yo) LM MEFA
5x& 4L,

MA T Ay —yo = f'(w0)(x — x0);

. 1 .

%&ﬁﬁy—m:—ﬁag@—%ﬂﬁfWM#W

MBI 11.3%0, FEL £/ (o) WU R SURISE VIS M (20, y0) FITIZEIIRER.
Bl 11.4. ZR BB FHTAEN s = f(t), WA EE to HRRE v=Ff(t). &
B G H A WIE L

M%ﬁ#%ﬁgxmfu@:££%§g%ﬁ&%%%iﬁﬁ%@&%ﬁ
T AR AR i, 5 f(xo) =5, WA RBEZRE « £ 2o &F 1% 1173810
B, WIRAE y £ 20 AFH 5% KA. SIHE.

11.2 18 PREHEAANR

B Ca, A NHHLa>0a#1.

(1). (C) =0; (2). (a®) =a"Ina;
(3). (e")' =e" (4). (@) = Az
(5). (log,a)' = —— (6). (may' =~
F 08t = ' T
(7). (sinz) = cosw; (8). (cosz) = —sinuz;
(9). (tanz)" = sec? x; (10). (cotz) = —csc? x;
(11). (secz) = secx tanz; (12). (cscz) = —cscx cot x;
1 1
13). (arcsinz)’ = Lzl < 1, 14). (arccosz) = ————,|z| < 1;
(1) (aresing) = St af <1 (14). arecoss) =~ o
1 1
(15). (arctanz) = T2 € R; (16). (arccotx) = Ty € R;
(17). (sinhx)" = coshz; (18). (coshzx) = sinhz.

FR sinh z, cosh z X IE 5% 55 XU R 5%,
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11.3 =AKS:EN

KT AT DU SR, S e B SR 20 e B BRBOR SR NFR N SRT =
RIEN” ATLAIERA, £E7 = RRGIEN F, Bk 18 MEAA XA LML 14
RGEARK: (") =
Bk, ex3.1:1(1),2(2),4,7(6)(8)(13),11(1),14(2)(4),15,16.

£ 12 W KS=ZKZEMKEENA

12.1 XERENEEEN
w u(a?),v(a:) 1t x ﬂ‘ﬂ%pl,cQ 777%'%(, il

L. (cru(z) £eov(x)) = erv/ (x) £ eov’ (2); (AT HES BEEA FRA BB AN Z 1)
RG) Rk, 2 ep = 1,c0 = 1 B A (u(z) o)) =o' (x) £ (2);

2. (u(z)v(z)) = o' (x)v(x) + u(z)v (z);(ATHE 2L EA R R B AR R R

)

3. (40 = SISO ) 20 g, 2 ute) = 10,
1, V()

(U(x)) o 02(x

12.2 REEHKFZEN

Wy = f(z) £z &ATF, H f/(x) # 0, W f(z) 7€ « AT, HILRE

Moo = ply) % y = f2) BT BH ) = T = 55 = g HEH
dx

Oy f(x)=1VYerel.

ST, MR T MAANTF A TSR LR, Hhe % R
3T B, Mo f(). 40 RIS, T E, T —F% T HAZS
Rowie, BATAA R Y By = () REZES [/(@) KT

12.3 E5ERBKFZEN

Wy = flu),u =g(x) BWIE x o] T, MEEERE y = f(g(x)) £ x &b1T
T, A (f(9(2) = f'(9(x)) - ' (2).
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o) B E A WA, LR i D

il 12.1. F 2>0,a>0,a#1, R y=a2"+2" +a*° +2% +2% +a% +a*
9 4.
Y =21+ mnz)+ 2% (Inz- 21 +1nz) +2° 1) +a® (az® ' Ina)

x

+ 2% (a®Inalnz + %) + 2% 74 + a® (a®(Ina)?) + 0

Bk, ex3.1:1(4)(5)(6);2(1);3;5;7(4)(10)(16);14(1)(3).

F 13 XESEEIJHIFE
13.1 K TFRHFFH

xT a x a x a /
1. (x”J +ad* +z2% +2% +a” —|—a“)

2. W u(w),v(z) TS, Hu(z) >0,y = u(z)"(z), R % '
dx

3. 3R y = xe® WIREETIFEL a

13.2 IJ§n 3.1

5 13.1. ZHHK f(x) £ zo &TF,A,8 AFHK, ERA:

lim f(zo + Ah) — f(zo — Bh)
h—0 h

5 13.2. K F5)FH509 54

= f'(x0)(A+ B).

1. y = sin(cos® (arctan z3));

2. y = In(In*(In® z));

(x+5)%(x — 4)1/3
(v + 2+ )2

B 13.3. & f(z) =2, K f'(22) 5 (f'(2?)).
B 13.4. 3% f(z) = In(z + V1 +22),g(x) = V77 £ (flg(2))), f(g(x)).

3. y=

B 13.5. & f(z) /RAETH, £ ;Ly,
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1.y =sin(f(sin f(2)));
2. y=f(f(f(sinx + cosx))).

5] 13.6. & n HIEEK, FEHHK

IEH

(1) 3 n=18,f(z) L& =0 &RTF;

(2) S n=20fr) AE2=0R&TH, BFHHAE =0 &FEL (F
Fl, AX— 8 E KA

(3) B n>30,f(x) EAr=0RTE LFBHE v =0 sbiks.

f5 13.7. KBHOGRFEAIHE. y=1In(e” + V1 + e22).

il 13.8. EH: T 589188 H 0 FRA A B, T 04 B R FRABE

#.
5] 13.9. FEBA: 7T 384 8 A B R 5 R A5 R B A B £
5 13.10. K F 71 & X ta:

1. P, =1+2z+32>+ - +na"%;

2. Qn=124+2%24+3%2 4+ .. 4 n2a"L;

3. R, =cosl+2cos2+ -+ ncosn.

PEdl.  ex3.1:1(2)(3);7(13)(16)(18);8;10(2)(6);11(2);14(2);CH3:1.

£ 143 BH f(2) NSNS

14.1 SMSHEN, LS5EEMRK

/ A ! 2
1) F(@) = (f(2) 2 Jim. [+ A:Jca)c f'(@) & F@(g) 2 %’
" A £ 3
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d’n
(n) _2y —92.3 ...
(3) 1) = =23,

e fO(z) = f(z). HZWrLh ERSERC R S5
14.2 SNSHRMER
P S EBORA AR B u(z), v(z) B n T8 e, o AFHL W
(1) (cru(z) £ cov(x)™ = cyul™ (2) £ cpv'™ ();
2) (u-v)™ = Z CFu® ()0 () (Leibniz A3)n € N*,
k=0

MAFA u, v B PR leibniz 2 AT US4

(3) (u-v)™ = zn: Cru™= (@)™ (2);
k=0

14.3 JINERNEMSHE LN
(1) (sinz)™ = sin(z + %)7 (cos )™ = cos(x + %);

(2) (ew)(n) — ew7(aa:)(n) — (lna)nax;

1 \™  (—)mnl () (D)"Y —1)
<3>( ) — LU e ) = ST

T+a x + a)ntl’ (z +a)”
0 n < m;
(4) (xm)(n) =qn! n=m;

nn—1)---(n—m+1z"™™ n>m.

14.4

ffl14.1. P,(2) = S ((2* - 1)")(n). #ZH n W Legendre %A X, i P, (x)
R TF3 n B Legendre 7 A269#%: (22 —1)y" — 22y’ + n(n+ 1)y = 0.

Bl 14.2. % f(z) = arctanz, K ™ (x), FO(0), F©9(0).

il 14.3. £ f™ (),

(1) £0) = o,

fEdl.  ex3.1:7(3),(12);14;18;19;20;21;22.

(2) f(x) = (42* + 5z + 1) cos =.
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£ 15 W RV

15.1 EX5MR

Wy = f(z) 1£ U(wo,8) LHE X 20+ Az € U(zo,0). %5 Ay = f(xo +
Az) — f(zo) = f'(xo)Ax + A(x)Az, HAF A(z) — 0(x — z0), W f(z) 7E
Roxo AT, B Ay LMD AAx B f(x) 1R 2o ZEBITS, 124E
dy‘mO = AA 5 df(:v)|ro = AAz.

oy = flo) EXE I B8 2 HATRL WAR f(2) /£ T LA, SR
df (z) = AAzx,xz € I.

M df (z) = f'(2)Az = dz = (2),Ax = Az, EABEMNHESET HEED
WE. T2 df(z) =dy = f'(z)dz.

oy df(z)], BILTESUERMZ y = f(z) bal M(zo,y0) ALHIVIZEIIHE
B df(o)], = fl(xo)Az A, df(2)|, = dy|, VLI zo KIEE.Ay =
f'(@o)Az + o(Ax) = f'(wo)Az = df (z)|, R y = f(z) £ xo KM
Ay, R HAHNYIZ EREE f(z0)Azx = f/(z0)(z — zo) &, HEEH
LMtk
AR Bz

E— & om ORTRE, W m— 1 kRS, AR m— 2 Kk,

Modf (x) = f(x)de S FH0HT DY N2 5 AT 45 DR 370 DO D3 B3
B ou(x),v(z) £z AT Ler, co NHEL W

1. (cru(x) + cov(x)) = 1 (x) £ e’ (2);

2. (u(z)v(z)) =o' (2)v(x) + u(@)v'(z);
,_ W(z)o(z) —u(@)v'(2)
y= ()

EIE 15.2. ik y=f(u) T MWALu RATE, ZRAFEAEE, £4 df(u) =
F(w)du. VR AR K B89 KRR .

,’U(ﬂ?) 7é 0.

15.2 18 MEAMO AR
a0, ¢ NEH,a>0,a % 1u & HAE R a2 R,



16 o +I1aZE
(1). d(C)=0-du; (2). d(u®) = au*"tdu;
(3). d(a") =a"Ina - du; (4). d(e") = e“du;
1
(5). d(lnw) = Edu, (6). d(log, u) = ulnadu’
(7). d(sinu) = cos udu; (8). d(cosu) = —sinudu;
(9). d(tanu) = sec? udu; (10). d(cotu) = — csc® udu;
(11). d(secu) = secu tan udu; (12). d(cscu) = — cscu cot udu;
1 1
(13). d(arcsinu) = ﬁdu; (14). d(arccosu) = —ﬁdu;
1 1
(15) d(arctanu) = mdu, (16) d(arccotu) = —mdu,
(17). d(sinh u) = cosh udu; (18). d(coshu) = sinh udu.
15.3 {3l
5l 15.3. K y=y(x), BHHE In\/22 +y2 = arctan i, K ;ly 3 Z
. . x = cos’t, dy d?y
il 15.4. &% y=y(z) HAKFTAE M, K
.. 3 d d$2
y =sin” ¢,
U
5l 15.5. X y=e , K dy, dy'

Bk, ex3.2:2(2)(3)(4)(5)(6);3(1)(3);4;CH3:2.

%16 WP EEE

16.1 ARS5ERHAIHRE

29

5y = flo) XA T EEE X 2z € I, H 36 >0, {§13 U(zo,0) C I, NFK
xo N flx) MW . & Vo € U(zo,0), f(x) < fxo), MR f(x) 7E 2o HRK

18 f(xo), AME SHAMEGH IIAE.

SEIR 16.1. B f(r) HIAR AR S AR, £ T AR S ERTRA f(2)

AR, m R AMAE.
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IR 16.2. BHBAAR —AN BB, B IR — AN E H a9 K AL F AL ME

L.

16.2 25/RIZ (Fermat) EIE, T/R (Rolle) £, hit&BiH (Lagrange)
F{EEIE, #f (Cauchy) F{EEIE

EIE 16.3. Fermat 232
Fy=flr) BXE T EAR zoel, B f(xg) & f £ T E&—/AH1E,
# fl(xo) B, MK f(xg) = 0. FREXAMEF f'(x0) =0 89,84 f(z) #9535 &,

Fermat & B & URIATT, A3 AARAE 5 — € fR B A, (HIE A — 8 2 AR E A
W f(zx) =2 £ o =0 44 f/(0) =0, {H f(z) ff = = 0 LTEHRAH.

EIE 16.4. Rolle 73
f(z) € Cla, ],
Fy=f(x) B f(z) € D(a,b), »MWEVH—& Ein(a,b), £4F [/(€) =
f(a) = f(b),
0. P& y=f(x) & (a,b) REVH—ERMETFITT z 4.

T 16.5. Lagrange P47 32

f(z) € Cla,b],
y = f(z) #HE , MEYH—E € € (a,b), 7

f(z) € D(a,b),

off

;Fﬁl?i y=f(x) & (a,b) NEV H— L& 5L A(a, f(a)), B(b, f(D))
0 3 & FAT.
T 16.6. Cauchy F1E 72
f(z),g9(x) € Cla,b],
£y = f(r),y = glx) HX { f(z),9(x) € D(a,b), » WEFH—K &€

g'(x) # 0,2 € (a,b),

o f(0) = fla)  f(§)
(a,0), %% g(b) —gla) — g'(&)°

JEIE 16.7. % g(z) = o B, Cauchy FAEL < 3B A Lagrange P AL < 32,
4 f(a) = f(b) B, Lagrange FAELZIZEFA Rolle % 3Z.
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16.3 SMHEDALERRALT M

sin x

5] 16.8. X y=e“, u=-sinz, N dy = e“du = "7 cos zdx.

d*y = d(dy) = d(e*™* cos xdx) = (5% cos xdx) dx = (™7 cos xdx)' (dr)* =

S cos xdr cos xdr = 57 cos? xdx? # e (du)? =y (u)(du)?.

18y o 2AEE, 2H dy = (u)du,d*y =y (u)(du)?.

I, BhHE:
d*y = d(dy) = d(y'(z)dz) = A(z)dz'dz, ¥ de A AT ZHHEE, ®
de’ Ay R EEGHIEE, K do'de FRA (do)?, RE da’.

b, ex3.3:1,2,4(1),5(1),15,19(2),20(1)(4).

£ 17 MO EEEENA IR

17.1 ZHEIE (Darboux)

B 17.1. & f(z) £ (a,b) LT F, 0
(1) f'(x) # (a,b) ¥R — KW &;
(2) BfE f/(z) & (a,b) T REL f/(z) £ (a,b) Tk RAMEYE B FALH
(3) & f(x) # 0,Vx € (a,b), ME2 f(x) > 0,Vx € (a,b), T4 f'(z) <
0,Vz € (a,b).

17.2 3@

B 17.2. iE9:
(1) f(z) £RA I EAFEHK & f(z) =0,z e I;
(2) & fl(z) >0Ve eI, N f(zx) & I LPHEIREh.

5 17.3. EH:

(1) & f £ xo RiE%, B f(2) £ 20 BMELE, 75, (v0) TUATRHEE,
(o) H f BOBUE S

(2) % F(z0) =0, f"(w0) > 0(< 0), M f(ag) A f M ME (L KME) 5.
(3) £ f(xo) = [ (z0) = 0, " (z0) £ 0, M flxo) FA f 6L E.

n f

5l 17.4. EHARTAREF X
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B_

p—
1. (1)COS2 <tanf —tana < Sﬂ0<a<ﬂ<2
2. (2) T (14+2)<z,2>0.
z3 T
3. B)tanx>r——,0<z< .
3 2
23
4. (4)x—6<sinsr<w7
3 A
x—§<blnx<x §+§,
AR (R Ay WP
Tt - <sinz<zr— 5+ — = r< -
31 57 31 51 79l 2

Bl 17.5. K f(x) =2* —22° +5 & [-2,2] LeyR KI5 R IME.
tips: HAE R LEZTH, VRS EAAMBEEEALRE, BE L
FHA 0.

5 17.6. LahA2
JEB R & ax® + by’ +cx +dy+e=0 £ My(xo,yo) REIMEFTALA

d SN
—“(y+yo)+e=0, £F a,bc,de AFH, A ab T

C
7(33-1-1'0)4‘ 9

axzo + byyo + 5

27 0.

fEdl.  ex3.3:4(4),17,19(1),21(2),25,26.

% 18 i Bk (L’Hospital) AN R E N
H

18.1 70/0” BURWIAEN

) G B g/ (x) # 0, M lim f/(x):A,ﬁEPAeR

r—at g/(l‘)

B f(x), g(x) 1E (a

kH/—\

(z

7)

~

= A.

B A =o00, I lim

z—at g

—

18.2  7x/o0” BUEWAIREN

W f(z), g(z) 1E (a,b) FAIT, Hxhrg flx) = qcll>1r;1+g(33):0,ffﬁ lim

A Hb Ac R A=oo W lim 1) =

z—at g )
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SEig 18.1. % lim f@c)) A5 8K G i ol R R W B, RT VA UK S 4% Bl & oL 3R R

z—a™t g’(x
! 1"
. tim A g L@y @
z—at g(l‘) z—at g’(x) z—at g”( )
. T . 322 . 6x .
o lim S = o = e =L g =0
2 182, % lim L) Rp s B RRHFAAN, Im L0 e Ti AR, &
z—at ¢'(x) :c~>a g(x)
B& LB RN ARE R, 4= lim w—l f olim — 2 R Aa.
z—0+t x z—0+ x
x?sinl/x 2zsinl/x —cosl/x

AT A lim = lim zsinl/z =0, lim
z—07F x z—0t z—0t 1

REE.

) i R TR

Rk, TieAE 0/0 B 382 « /oo 1, 1 e

WIS i F@) g M RE

z—at g( )

18.3 J&WIRIEM B Rz A 25451
5 18.3. +H T 7R

T
1. wgrfoo x(§ —arctanz);

1 1
2. lim <+ >;
z—1+ \Inz 1-—=x

1
. sinz \ =2

3. lim ;
x—0 x

. lim z®
4 z—0t

1
5. lim sc\/>

T—+00

(0%

0. hrna:—a>1 a > 0.

z—oo

7 tim 0

,m>0,a>0.
z—4oo
Inn
8. lim —,a>0.
n—roo n

k. ex3.4:3,4,5(1)(12)(13)(14)(15);CH3:13.
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£ 19 ¥ RERESE, FIRE SR

19.1 SMMSRLBEAANLTY

(1) @ y=f(z) £ 1 E=H%, W dy = df(z) = f(2)de, d%y = d(dy) =
d(f'(z)dx) = (f(z)dz) dx = f"(x)ds’dx = £ (x)(dx)>.

Jﬂéﬁi‘ da’ 5 AR T, Wﬁ%iﬁﬂii.dg’dx e (dr)?, s da?.

LY = (), 4 fa) n TS, T Y = ) =123,

(2) W y=f(z),r €l x=qt), Fnrs, N

dy = df(z) = df (¢(t)) = (f(e(1))'dt = f'(¢(t))¢'(t)dt = f'(z)dz. X
BT AR,

d' = d(dy) = d(f'(e)¢'(t)dt) = (f(p(t)¢'(t)dt)dt = f"(z)dz* +
()" (H)dt? # f"(x)(dx)?. B R0 RN

19.2 Henie EIE K& HIFHH

W xg € R lim f(z) = a € R & Y{a,} : an — xo,a, # wo, #A

Tr—rT0o
lim f(an) = a.
n—oo

FIE. MR LR AMRAE AR, T AR BMIR L B HEH G RF.

19.3 R IR xlgi} f(z) WY Cauchy JEN

Wz € R,wllrg f(x) WS & Ve > 0,36 > 0,s.t.Vz1, 22 € U(x0,0), | f(21) —
f($2)| < €.
ER f(xo+0) 5 fl(xo) KX, BT RA S, FELAWRR, —FHA—

SEAHEE.

1, z >0,
0, x #0,
B119.1. y = f(z) =sgnz =0, =0, f(z)= { -
B, x=0.
-1, z<0.
) / T / _ / T f(l‘)—f(O)_ : 1_0_
MFO+0) = tm £(2)=0,£0) = lim =5 = lim -—5 =

] 19.2. y = f(x) =

) x):

1 1 1

z?sin—, x#0, 2xsin — —cos—, x #0,

x / x T .
0, xz =0.

0, z =0.
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1
22 sin —
lim 2z sin 1_ cos 1 HHh KA.
r—0t X X
19.4 R
# (f(f)( zo) FE7E, W 36 > 0,s.t.¥z € U(wo,0), f(z) = flwo) + [ (w0)(z —
2 X
xg) + ! 2(1 0)(1: 20)* + o((z — z0)?).
E{ﬁ(@TﬁimHﬂiamﬁxem%ﬁxﬂ@=f@d+f@®@—
2 3
o)+ 1 ;xw(x——$@2+—f ;x“(x 20) + ol(x — 20)°).
# (f;) (wo) FE7E, M 36 > 0, (s)t\m € U(xo,0), f(z) = f(wo) + f'(zo)(x —
To) + / 2(!330) (x—x0)* +--- + fT(')(x —x0)" 4 o((z — zo)").

19.5 1B = FH
()&ﬂ)ﬁm ‘%%ﬁhwﬁmﬁWﬁEE%mM@wﬁﬂ@

2) # f(z0) = 0, f”(xo) > 0(< 0), W f(zo) N flz) MIMME (BKAH)
55 BB AR FELE (I S0 5.

(3) # f'(wo) = [ (wo) = fP" M (wo) = 0, £ > 0(< 0), W f(ap) 272
Fla) BIMRAME (BARAE) 2. MR 1718 1 B I 530 33

IR 19.3. F f/(w0) = " (w0) = 0, f®) (wo) # 0, M Mo(wo, f(wo)) H %L &
U AR R, AR S L A B RP AR B My A5 0 4
L AR AR AR 1o HBE f(a) B9 A

20 W HEHMOS5Hs

20.1 MMEBSEHEHENX
i& Yy = f(CE) E (avb) J:ﬁ'f\_é)\(, % le;xZ € (avb) %ﬂgﬁ

f(z1) + f(x2)
2

T+ Xo

e

) <

CWURR f(z) 76 (a,b) E9MBEL FR T 9 f(z) B BRI 4 b eb (s o i
R, MR f(x) 76 (a,b) ERPERE BRI, FESE LR E I 355 F 40 S K
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NP3
M5 %% (concave) f(x) & XA —f(z) AMBEEL (convex).

il 20.1. y =2 £ (—00,+00) EHGHFHK; y=Inz £ (0, +o0) EHWFHHK.

5 20.2. y =sinx &£ (0,7) EAWHREK, £ (r,2r) A DHHK. Hsine Z&&i#E
% B A sine 9B R FERLE f(z) =sinz, g(x) =cosz £ [ = (—00, +0)
LEA BA

20.2 CHERBRIBRFIRE

EIE 20.3. OGO ERSHAE
X f(x) BT J:%J‘E)L, = Vai,x0 € I,VA1, A € (071)’)\1 +A=1 A
FOuz1 + Aawa) < Ay f(x1) + Ao f(2), W fa) & T EA .

I 20.4. RMFHHE
flz) £RE T EALKE & Vo, 00 € [, < 20 A

fa) = f@1) _ f@2) = f@) _ flan) = f(a)

xr — T To — T Xro — X

EIE 20.5. —SFHBE
() T LHE N fz) £ T EAGMER < f(v) £ 1 LEEHE

EHE 20.6. —MFH 5%
£ @) &1 EAAE, N fz) £ T EASEHK < f(x) >0,z ¢ I.

T 20.7. % xo A f(z) 8985, B f(x0) B4, W f"(20) =0, ERZ Rl

TP 20.8. # f(z) /£ v k% f(z) £ g AMEL, F5,(f" (x0) TAR
He), M fzo) A f(x) #9455

20.3 3R

1‘2

L0 & fa) eI, B £ f(2) £ (—o0, +00)

™

1 20.9. & f(z) =
LA S RAA
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5] 20.10. % f(z) = Hﬁ

(1) 3EH f(x) £ (—o0,+00) F RMEE;
/TL

x € (—o0,+00), £ ¥ a,b,c> 0.

(2) iEH f(z) £ (o0, +00) A — A &
sy B AR A F AT F W & (logistic curve), RBMRZH S A&,

M. ex3.5:5,6,7,8(1)(4)(6),9;CH3:14(1)(4).

5l 20.11. =%

T2
£a4 f@)=4° " T70 muma g, B8, L, RS B
0 z=0

£ 21 Z# (Taylor) 2N KEHNA

21.1 B Peano &I Taylor A3

B 21.1. & f'(z0) A&, AT > 0,Ve € U(xg,9), BH f(x) = flxo) +

f(xo)(x — x0) + f”;lxo) (z — 20)? 4+ o((z — x0)?).

5 21.2. & f"(xo) A4, EHAIS > 0,Va € U(wo,9), BH f(z) = f(zo) +

f(xo)(x — x0) + f”églco) (z — z0)* + fm?SEO) (z — x0)% + o((z — 20)?).

EIR 21.3. % fMV(xg) A4, W 36> 0,z € Uz, ), BH f(z) = flzo) +

" (n)
f/(l‘o)(ﬂf - l‘o) + f ;TO) (x - xO)Q + -+ fT('xO)(JT - J?o)n + 0((.1‘ — a:o)")
it Py(x) = Zn: %(m—xo)m A f(x) £ xo &8 n B Taylor %7
m=0 ’

AW f(z) = Po(x) + o((z — x0)"), £F o(x — x0)") #HAKLE (Peano) &

.

21.2 B7% Lagrange &I Taylor A3

EIE 21.4. 3% f(x) AR T FAH n+1 B3, W Ve, 20 € I, HE £ € U(xg, ),

" (n)
15 (x) = F(o) + £ o)z —z0)+ T o gy LU (o
f () . | '
(n+1)! (= o).
# R (x)—w(x_x)n+l f?f( . Aoy
% R, (z) = 0 x) 8 n M Lagrange &7.

(n+1)!
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AR Peano R o((x — z0)™) ZEVER, 1l Lagrange RN R, (z) & E &
1, HeE SRR EAHN, B R, (2) = o((z — z0)").

I8 21.5. Peano &4 Taylor » XARZ A B3R Taylor A X, B A /A XA
# U(zo,0) L.

# Lagrange &89 Taylor » XARZ K EAR Taylor A X, B A N XA
ARFE [ BEE—5 o bRz RN RS EH RS-0 F.

I8 21.6. Lt & Peano #ALAE Lagrange £, A2 R k&t f(x) 5 P, ()
89k 269, XA B f(x) B/E R 9 &8 n I Taylot »XE f(x) & 29
R— A

AR, B xo=08, 2HA:
1"(0)

(n)
£a) = £ + O+ T2 o O o),
Z (n) (n+1)
1) = 10+ £+ L g L0 L2

AMHARA LA Peano %iﬁé@ii%% Maclaurin NR, BHEMA LR La-
grange &R 69 % 5657 B KA.

21.3 AANEH Taylor AR

2 n 65

T = oL r ¢ nt _
(1) e —1+x+2!+ +n!+(n+1)!m ,T € (—00,+0),0 < £ <
xorxz<E<O.
: a  a a2t 2n+1
(2) sine =@ — oy + 7+ (1) (2n+1)!+0($ ),x € (=00, +00)
3 =1 .7}2 .174 1nx2n 2n
()COSQ?— _g—’_z—’——’—(_) (2n)‘+ (:E ),.ﬁE(—OO,—i—oo).
-1 D (a— 1
(4) (1+x)a=l+a:v+a(a2' >x2+...+a(a ) n|(a n+ )xn_'_

o(z"),z € (-1, 400).
e, 24 o € N* Efji yg:;ﬁﬁ%@.
X

(5) In(1+2) =2 — % gt (f1)”*1% +o(z"),z € (—1,+00).

21.4 R A=
5 21.7. iE9 ¢ H LI,

Bl 21.8. & fP(xg) =0,k =1,2,---,m—1,f™(20) > 0(< 0), ML m =
2n,n € N* 8,20 A f(x) 89855, 1212 f(x) B9HRAEE.
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3
5l 21.9. K f(z) = Lﬂfl & n M Maclaurin BT .

4 .
f(z) =2? +x+3771:7173x73x274z37~-~74z"71+0(x").

i 21.10. K f(2) = cos’x 8 2n Y MacLaurin KT X.
1 3 2271—1

1 1 2
2 4 n
cos“ T = — + —cos2x = ——|x —|——'x - '+(—1) ( n)!

x2n + 0(x2n)'

fEdl.  ex3.6:1(2),3,5,7;CH3:10,15.

£ 22 3 W FERIN A5

22.1 MZLERIZE (%)

Wy=f(z) €£XME I EZaS, &ML Ly = f(z),z € % L MV
WA F#BEhE B R, A0 BN IIVIZRE M, A0, AVIZM B RH C A
IS ) B3 4.

AR, AR SE R HTER T, M 8RS, %R ol @ s i, R AT AR 22
BN Bk IR R AR R, XA S N

BN A R B RIIUKN As, ¥ A6, )”U?fjliﬁﬂziﬁ@'j k= s

W Az, f(2)), Blz+ Az, y+ Ay). 4 hm k= hm — ll&/jlﬂf TR

@%%%y=f<nPAaamﬁzwm¢h_mngﬁ @.
Az—0 As ds

H tanf = y’ _ f’(x) = f§ = arctan f’(x), n do = %dm.

ds = /14 f2(x)dz.

K ds BITHFEARIL T RS DA EAR #h AR o AR s b R A KA
FH R B 3 2 1 22 30 i K A BR sl [ 0 A U0 IE 22 10 T8 B K IR IR R,
X SR R LR AL AR St 2R K ST T X AR

o . B y" (z) B [ ()

%tmuﬁﬁk‘u+y%ww2‘u+f%»WT

2 k>0, A EEZME, 4 k<0, LA NS, H k&
K, 2R s .

= z(t),
%%%Lﬁ%%ﬁﬁﬁ{x "0 st Ry () = Y

dr _ dr/dt
y=y(t), v da/

woy Py d o dy d dy y' ()" (t) —y'(#)x" () .
x’(t)’y () = dz? dm(dx) dt(d:r)/E - - HUIESS
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y'(e) ') -y ()" (1)

TP ()2 + (y/<t>>2>3/2'
B 22.1. HHAX y= f(z) =ax +b,a,b AFH, & &ehhF,

5 22.2. HHE 22 +y? =aa>0 L& EehhFE,
B A, SF 2 a—oo i, Ao EST 0, PRAGEESLTAZKWH
B EFREE AETLHHT, WAKRLEERAR, LFRAALT KGH.

SEIR. M AR SHEP, AFBRE ALK R F@, 1285 LA
ITr T AR — A, A EARME R T 5, AR A 5 O A
e

22.2 ERE, HRIFREF, RO

B g = flo) R T EOSRRING, B f(o) 78 T F3E%E % L iz
y = f(z), Mo(z0,0) € L, H k(o) > 0. i 4T Mo fEML L L% N, £ L 1)
ME— O N EEU Q(a, ), 158 QM| = (1 s=p>0

MIFRLL My B0 Fk B 2L L 785 My 4bMlE D, 7K o Hil
LR, B My AL,

LI G 5Lk L ¢E Mo A DI, IR SO, YL, Wi, [, K
U, TTEMG G BAERML LA My ARHIER, T ¢ FERURE L, %
i DL AR 47 5 AR,

w05 My I LS, MR O Q(a, B) KIZSHAHS L
W LE. MRS T L, BRI I FRinz,

1

TEO pohgn, RAR, 438, B
0, xz=0.

5 22.3. KA&X L:y=f(z)=

22.3 Taylor ARBIN A
H&F—> Taylor &I, #BAT LAFIHICEANEM L T5 /D, TEA A

2 "
Bl 22.4. " =142+ 2+ + — +o(z").
2! n!
ef=14+x+o(z)=e" -1~z
2 22
?7
r—=0n=1,23---.

ez:1+x+%+0(1’2):\e“’—1f:c~
xz xn—l "

—(1 I,
( +x+ 9 + +(n71)!)

n!’
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3
5l 22.5. sinx =z — % +o(z®) < =

3 b 5 x3
s1nx:x—§+a+o(x)>x—§
. _ a3 xd 7 7 x> xd
sinw =z - g+ g o g Fol) <@g

k. ex3.6:1(2),2,4,6,11;CH3:14(2)(3),16;ex3.5:12,13.

£ 23 3 ERHBWAERD

23.1 BR¥ f(z) MEERBSAERTHTR

(1) WeRE f(x) FEXIA T EHE X, HAAEAT R F(2), #13 F'(z) =
f(x), Vo e I, WH F(x) N f(z) 7 T _ER—DEREL
5l 23.1. f(z) = sinz & (—o0,+o00) L —NEL B, £ (—oo,+0) L
BETRHHK F(x) = —cosx, #&4F F'(z) = (—cosz) = sinz = f(z), N
F(z) = —cosz & f(x) =sinz & (—oo,+00) L&—AR &5,

2xsinl—cosl, x #£0,
5 23.2. &HHK f(r) = x x , W f(x) & (—o0,+00) Lk,
0, z =0.
z? sinl, z # 0,
HAEAETHREHHK F(r) = z , EF Fl(x) = f(z), W F(z) &
0, z=0.

fz) & (=00, +00) Log—AVR &4,

TER, RLFTARRE f(2) #A R AL
SR I R A T T AN A S B

EIE 23.3. R Darbour €34, FUALRXE [ Loy A F— KB BT 5655
flx), &£ I AT A6 A 427 F 4.

B &y = —1, 00 =0,23 = 1,24 =2, B f(x) & [ EARTRALERDHK.

I 23.5. AAAEXN T Ldgeyds f(x), £ I L&A RHK.

T IR AT R, XA T EANESERREL f(2), AT HEAF 1L IR B 2L



23 TR AR 42

W G(z), F(x) #:2 f(x) ££ I EWJEERE, N (G(z) — F(z)) = G'(z) —
F'(z) = f(z) — f(z) =0Vr € [ & G(z) — F(x) = C, Hh C AFH. B f(x)
12 T R PAJE oR Hi 2 AH 22 — AN 4L

(2) ZHOH F(z) & f(x) 78 T _ER—DEE S, MR C, mk
F(z)4+C 2 f(z) /£ T ER—ANEmEL XA f(z) /£ T EREE—DER
BT LARIR A F(z) + C B B F(z) + C 2 f(zx) 78 T LR R
AR IES .

T f (o) AR f(x) AR, T / f(x)da, 1A / f(@)da
F(z)+C.

B f(o) RUBREL (o) de HURFRIER, / HEE.C ARy =
F(z)+C N f(x) NI HILZ.

f5 23.6. /Qxdx =224+ C, f(z) =2z, F(z) = 2°. ROy B &2 —#kuhik.

RKEAER Y, AT F LA ZEAE R

=N

& 23.7. & F'(z) = f(x),z € I, N (/ f(z)dz) = (F(z) +C) = F'(z) =

T

=
\._/

B BRKFFT ARSI TKF.

p=)

@8 23.8. 3% F(a) & fla) £ T L8—ARE%, M d( / F(@)dz) = d(F(z) +
C) = F'(z)dx = f(z)dx.

X E AR, SR FIBF M F A ER T IEF a5

#E0 23.9. / dx—/f
& 23.10. /dF(x):/F’(x)dx:/f(J;)dm:

AEE 23.11. & F/( ) ( ) ) ) Veel 01,02 HAEE '7;5(,01,02 75
. (le( )+ng d$—C1/ d£+02/ )dxfC’l ( )+CQG(SC)+

Q = I

23.2 FERZTEERANX (15 1)
HRAE— B T A AR, 25 dF(u) = F'(w)du = f(u)du, 1 / Flu)du =
FGu)+ 0 [ fladdu=Fu) + €, it u R B BRER IR, k3
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(n /wu:a

@)/’du_5—+c

1
(&./—mmde+C;
sinudu = — cosu + C;

|
(9). /sec udu = tanu + C;
/i

(11). | ——du = arctanu + C;

1+ u?
(13). /sinhuduzcoshu—i—C;
(15). /cscucotudu:fcsqurC.

23.3 KTIAERHS

(1), [ (u+1)'0du
(3). / cot? udu;
(7). j/COSSUdu;

23.4 WMHFES

Mmiziﬁk%ﬁ%ﬁmwﬁ@ﬁﬁ(l

1,2,3---

(10).

(12).

(14).

43
./eudu:e“—i—C;
ua-l—l
. ¢ = C —1;
Ju =t scaro

. /cosudu =sinu + C;

. /csczudu: —cotu + C

/ L4 inw+C
————du = arcsinu ;
V1—u?

/cosh udu = sinhu + C;

/secutanudu =secu+ C.

dx

24+ 5x+6’

a**dz(a > 0,a # 1);

vV3x — bdzx;

A
-/
-/

/

1n+o¢ 1n+ﬁ
() e
n n

f($0+h)—2f($o>+f($o—h)_

il 23.13. & f"(z) A&, K Jim

5 23.14. HHK f(x) £

ERAE €€ (—11), 1 f7(E) =

k.

exd. 1:1(2)(3)(5),2(3) (4)(5)(9) (10

[-1,1) EA =M 34, B f(-1) =

h2

);CH3:7,18.
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£ 24 B—LRRDE

24.1 [FRES5EXRFSAR

W F'(u) = f(u),u €I, N dF (u) = F'(u)du = f(u)du,u FoRFEIEE, I
H— B s o0 T AR

Wi S AAENE, il w2 BRI R PRAE, T4 15 MEA
B A o, C R

(1). /OduzC’; (2). /e"du=6“+0;
u au
(3)/ du-F-i-C (4). /u
1
(5). adu:ln|u|—|—0; (6). /cosudu:smu—i—C
(7). /smudu:fCOSUnLC; (8). / esc? udu = — cotu + C;
2 _ .
(9). /sec udu = tanu + C; (10). / — du = arcsinu + C:
1
(11). /1+ gdu = arctanu + (12). /oshudu—smhu—i—C
(13). /smhudu:coshu—i-C;
(14). /secutanudu =secu+ C.

(15). /cscucot udu = —cscu + C.
W F'(z) = f(z),G'(z) = g(z),Yx € I,C1,Cy NAEREFE,C1,Co # 0. N
/(le(m)—i—ng(x))dx =C /f(w)d:v—l—Cz /g(x)dx = C1F(z)+C2G(x)+C.

HEANARRA 7 AT ERENE T, (HZR Oy, Co A 0. B, 35 O = Co = 0, W 23d
:/deza Al =0.

24.2 KRTHIARER
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(1). /sin2xdac; (2). /siand:r;
(3). /sin4xdaz; (4). /(ax—i—b)o‘dﬂc;
dz
5. | —————; xdr
z%dx
(7). /27; / 3dx
x> —x—6 ®) | m—=;
¢ —x—6
(9) /‘EQHdm. d
dz
(1), /x4+x2+1;

24.3 WMHFES]

f5l 24.1. & f(z) £ (—o00,+00) £ C, &£ (—00,0) U (0,+00) £ f"(z) AAEL
C, C4 f/(x) HRH 4t BHR: N y= f(z) #9355, BIEE, B EAKY A

RJUAN?

\\ ,,,,,,,, /\/

U BT A W Y
/M\\Tw P — %

I

B 24.2. Wk FAEIne = a ERGEEEEDF (o HF ).
Bl 24.3. K74 2® + oy +y® =3 AR RK y = y(r) ORI

k. ex4.1:2(6)(7)(8),3(12),4(1),7(2)(3)(22).
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