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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



3 FPVMIE 2] AR 7

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



6 HEAIRE ] AR 11

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;

ne N n— 8, n" na"(a>1),n(a>0),lnn MELF 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
USRS, H f(xo) = f(lim ) = lim f(), IV 322 25 bR 25 B R 5 R 5 £ AT DA
AEHIRFF.

(3) & (z*, a AHE), BE (¢, a > 0), =M R (sinz, cos z, tan x), X B
 (log, x,a > 0,a # 1), TREREL (e¥), R —f A% (arcsin x, arccos x, arctan z),
K EREL (sinh 2, cosh z, tanh o) 55 BRI H @ S 348

— OIS R B, AR E S SIS

6.3 FTHREIKD
5] 6.3. % a,a,m AFH, La>1,aa>0,m>0, iEH:

1. 0™ >>n! >>a" >>n* >> (Inn)", £ n — oo,n € N* B z; L+

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

n—oo Nl

2. 2% >>a” >>z% >> (Inx)™, £ x — o0,z > 0,7 € R B %.

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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T
4. lim & —1;
x—0 €T
. oat -
5. lim Ina,a > 0,a #1
z—0 x
1 “—1
6. lim(er) =a,a #0.
z—0
1
7. lim (cos l’);*i
z— e
2 _
8 lim(x 3 5)4“6 12

2. arcsinx ~ x;

3. In(l+zx) ~

4.0 =1~z

5. a"—1~1Ina-zx;

6. 1+2)*—1~a-z.

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

B 7 RBUEEMSIS D (K) BIHE

71 EB¥ oy = f(x) BEEM

. B At
154 o) E%ﬁl,

(1) f(w) 16 wo MHELE & Tim f(x) = f(zo) = f( lim a).

Tr—To T—rT0

(2) f(z) 1E zo ALIAIHT @wllrgof(x) # flxo): MK xo N f(x) FITAIHT AL

F() (TR A4 2 {(I) flxo —0), f(zo + 0) YILELEI AT i N 58— (A1 T A
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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 55 = 0. WA afa) & 5o) WEREIN, 1 ae) -

o(B(x)); Bl lim tan® 2

@ # lim BE ; A#0, WK a(e) £ Blx) WEMETN, BN alz) =

=0= tan’z = o(x).

O(B(x)); Bltn hm SIEI =1=sinz = O(x).
% i, ﬁgx; A0, UK ax) 2 B(x) WENTT b, i8R alz) ~

2
B(x); Bl sine ~ & ~ In(1+z) ~ e*—1 ~ tanz(z — 0); 1 —cosz ~ %,az—l ~

Ina-z,(1+z)*—1~a- -z(xz—0).
(4) % 2 — x B, % Ik € RY, 13 a(z) = O((z — 20)"), MK a(z) &
(x —z0) B k MY/

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

7.3 EHFRKEHIEER

W x — xo B ,a(z) — 00,8 — 0o H (B(z) = 0).

(1) % Jim S5 = 0. W fla) R ale) WERFIK, DA aa) -
o(B(x)); W4 n — oo B, n! = o(n™);e" = o(n!);n? = (nl)

@ % tum S = 4 0, W 5le) JE ala) WEHEIK, H5
A=11, K alx) 2 Bz) FENES K, iLH a(z) ~ ( ); W24 n — oo W,

1 1
1+ 2+ . Ewlnn;nwe\/ﬁ.

GEEREAN K RZK:(Va > 1,0 > 0,m > 0)
n >>nl>>a" >>n% >> (Inn)™;

¥ >>a" >> 2% >> (Inx)™;

7.4 FiH{k

RS R BIRIR A, T3/ () BFal S IETs /A (OR) ARk, AN
JFOR RS FRAEL
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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) + (), afx) — O(x — mo);

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

8.3 JLNERMIES
§ >0 NHEE, W alr) — 0(0), B(z) — 0(c0), z — 0.

1. B xo M 6 483U (20, 0) = {2]0 < |z — 20| < };
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2. ,'{—:—'\ o E‘J%‘D‘ 1) @BiﬁU*(xo,d) = {x|0 < |.’£ _ x0| < 5}\{.%0},

Tr—rxo

3. % lim Zﬁii — 0, WHEH alz) = o(B(x)); FF alz) & Blz) WENES
N, B B) 2 olz) BENESA;

4. # 3IM > 0, s.t.|a(z)] < M|B(x)|,Vo € U*(x9,d), WHEHN a(z) = O(B(x));

IR, SR L He ofr) AOEEHES (7] Im T — 0}, @
Or) AFSHRAZKES {[IM > 0,30 > 0,Vz € U (20,0) = |f(2)] <
Mlz|}. LA, 2% =o(z), 2 = 0 ARG EIRA 22 € o(x).

B 8.1 % lm S 420, W a() = O(B(@)).x € U (20,). ¥ ala)

o B(x)
5 B(z )ﬁm"fml (X), B a(z) ~ AB(x),z — x9.

1 1 "
51 8.2. 1xan71nnbn71+2+ +7Cn:n;dn:m,m']n4)00
n

B ,an, b, Cny dy — 00, B ay = 0(by), by = 0(cn), cn = o(dy).

5 8.3. & x — xo BHR, FEWA:

FEIE. Bz X2 o(a(x))o(B(z) A TR ESAE, B ola(z))o(B(x)) =
{f9lf € ola(z)), g € o(B(x))}

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



8.5

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) 2 Z ia,x € (1,400),

§(x) 1E (1, +o00) LAMAEIESL, SEAEFIHL. H &(x) € C%(1, +00) ie. &(2) 1E
(1,400) LA BATHE RSN 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).



9 MR [A, B b &30 5 KR 20

£ 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.

Hira>0,a#1,ka NFEE, H ka #0.

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 BAGEEUTENLHK
ne N,z e R Va>1,a>0,m>0,
L n" >>n!>>a" >>n* >> (Inn)";(n B3 K)

2. 2% >>a” >> 2% >> (Inx)™;(x 785 K)

10.4 BEAZEEUTHEIFNESTK
n F850 K,
1. 1—|—1+-~'+l~lnn;
2 n
2. \/ﬁwén

. 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
R, A i—z = f'(zo) + a(z),a(z) = 0(x = x9) = Ay = f'(x¢)Az +
a(z)Az — 0(Az — 0). B Alixgo Ay =0, Bl f(x) 7E xo WIS

XA AL, B AW

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,0 NEHLa>0,a#1,

(1). (C) =0; (2). (a®) =a"Ina;

(3). (e")' =e" (4). (z%) = az™h

(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 < 15 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)

£ 13 XEEEIJIR

13.1 KRTIIRHHFEH
1. (x”iz +a + 2% + 2 + a0 + 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. HEHHK f(x) £ 20 RTF,0,8 HF I, ER:

L f(an +ah) = (o B
h—0 h

5 13.2. K F5)FH509 54

= f'(xo)(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(sinz + cosx))).

5] 13.6. & n AEEHK, FEIHK

TEBA

(1) 3 n=18f(z) £5% =0 KRARTF;

(2) % n=2HWflr) £Eo=0 TS 2FHik o =0 &TEL (F
Sk, EX— SR K ARE)

(3) 5 n>3 M flz) A5 x=0 4T LFHHE 2 =0 k&L

5 13.7. KBHBARBFAIHRE. y=1In(e” + 1+ e27).

5 13.8. JEB: T 549485 809 F R A KR, T F 49 K 69 F RN 185

2.
i 13.9. GE: T 60 800 £ 09 F4 R D o
5] 13.10. K F 7| & X gh:

1. Po=1+20+32° +--- +na"" %

2. Qn=12+2%2+3%22+ .- 4 n2a"!;

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

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