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[EX11] limx, =4 Ve >0,3 EEBN,Yn > Nif, H|x, -A4]<¢.
Frox, (FEMRBR(AERE), XFRix, b W8 ENFR {2, | KHL.

[Ex1.2]) lim f(x) =4 & Ve >0,3 IE&X,%|I|> X0, A [f(x) -A]l < &.
KA EX: lim f(x) = A, th}]wf(x) =A.

x— + o




[EX1.3) limflx) =4 o Ve >0, FHKSY 0<|x-x| <60, |f(x) -4|<e.

g

FKWAE X f(x) M x— xo B ARRE ZHRER
flxg +0) = lim f(x) = A, f(xy-0) = lim f(x) = A.

x—xy Xrxg

[F] AXFHEMH0 < [x-x| (B x5 x)" LRT .

(Z) BRMEAERESHPIERZRR

> 1. 5] AR PR B B At R
(ERL1](ARHAFXNERK) B limx, =a, limy, =b.

n-—+®° n—+®

Fa>b,W IN,Yn >N, Hx, >v,; #Hn>NB,x, =2y, ,WMa=0b.
([BE1.2) (kP AR  BEI x| 8, WS« HR (BD 3 %% M > o0,
|5, | <Mn=1,2,-).

>2. RERREBEEMR
(EEL3] (ARG FFXNHA) WKlim f(x) =4, limg(x) = B.

A >B, 385>0,250 < |x-xy| <80, f(x) > g(x);
#38 > 0,540 < |x-x, | <8WH f(x) =g(x) ,MA=B.
(i) (PR FH) Rlimflx) =A. FHA>0 = I6>0,%0< [x-x,| <50, f(x) > 0.

# 38 >0,fFBY0 < |x-x | <8BH f(x) =20, A=0.
[EIE1L4) (A ARG IHEHIFARMN)  WHEEHRE im f(x) = AN f(x) 7€ 5 B25.0 4085

'Uo(xo,s) = (2|0 < |x-xy| <8 WAERE I6>0,M >0,{#H50 < |x-x,| <88,
|f(x) [s M.

[F] RwBmBEfir ol ,xor),x—+0,x -0 FELHFEMGER.

>3 BFIRRE BBHRRAIXE

(1) #& lim f(x) = A,F'\U"Lir:lmf(n) =A.

(2) Zlimf(x) = A,H limx, = xy,x, # x5, limf(x,) = A.
x—*xo n— o n—
>4 BNEERR
. sinx " 1)\* < s 1,\" <
l = 1 l —_ = o l = i ¥
i 3 tm(re) = (Bpm(1eg) =e wmaenT-o) )

[B1.1] R R 204598 02 & IE 6, I E B4R 50 G
(l)%xn <}’n(n>N),XﬁE$&KE Em %, = A, lim y,

n— +o

() & f(x) EXAE(a,b) , X c e (a,b) , FHFAEMRRIm(x)

x—c

B, A < B;
A f(x) E(a,b) BFR;

(M) #limf(x) = o M 38 >0,%0 < [x-a] < 5a¢f_(_1 AT
xX—a X
|

(8] (1) RIES BT HERIEA < BAERIEA < B Blw.x, =~y = 2 5

R $ Fns lim x, = lim y, =0.

n
n— + o n-—»+%



WiE ARFXx, <y (n>N) HARBMRE(ARREEATR), )‘&{%%X%’g‘ﬂ‘xﬁ&#i ‘
F5,8 lim x, < lim y,.

n— + ® n— +

() AN kit RAEARIUE: Je ) — 25048 Uy (¢,8) = {2 |0 < |x-¢| <6}, f(x)leUo(c
&?ﬁ%ﬁ%ﬁﬁﬂﬂéﬂmﬂﬁﬁ~%@dﬁ)=%n(aJ)zWJLchWJ%Mlgﬂﬂ

= L f(x) = —4E0,1) KR

() IE#. HAlim f(x) = wﬂllmm O, HFTEMRBR R RHIA A =36 >0,%40 <
|x - a| <5Hﬂ‘ﬂ%)ﬁﬁ~.

_BREAERMAMN(BEREENNTREN)

(—) FKEEH
(EELS)(#FHH) EFENFEY > NiHHy, <x,<z,,H limy, = limz, =a, U
limx, = a.

(BB L6)(RKEH) FHHEMES >0, @HY0 < |x-x| <5BTH A(x) < f(x) <g(x),X
limh(x) = limg(x) = A, lim f(x) = A.

[F] O HreeymmRiEBaA LM%
@ iEEE@TRABHANAES: 1 )h(x) <f(t) <g(x); i) limh(x) = limg(x) = A, F+H %

1 X=X

wlimf(x) HEBLAA.

x—x,

(Z) BB R oW s e
[EE1.7] HES |« B EAAER Bz, =x,(n=1,2,-) , FHFEE—-TEMFEEX—
VI n B x, < MW {x, | L. BIFEE — 1D o, fEH limx, =a,HF x, <a (n =1,2,-).

n— o

HHI x| BETHERAETRE B, <x,(n=12,) HFE-ITEnFHEF—VHWnEx, =
m U x, b B . BVEAE— 18 a, ﬁ?ﬁ llmx =a,HFx, =2a (n=1,2,---).

BeAb 3 wT i BB -5 RO 5K R e SOl - A Z (%41 = =,) BEBDMBINR A%, - %},

[3&: CIREMN: Ok 5 8oL/ § i Z (%, = x,) BISCEUEAMIR .
n=1

(=) BRARFR S DM RR B X R

[EE 1.8) lim f(x) =4 & lim f(x) = lim f(x) = A.

X=X x—xy+ XXy =

K lim f(x) BEFERLE T HK

g(x), x5 -8 <x < xp,
%1 F 5 B B M ﬂw={ ' ’
h(x), x5 <x < x4 +8, =3




lim f(x) = lim h(x) 5 lim f(x) = lim g(x) .

x—xy+ x—xg+ x—xo— x—+xy—

2(x + l)arctanL, x>0,
x

[#1.2] & f(x) =41, x =0, Xa#0,[d a%]ﬁ{ﬁﬂili_'naf(x) I .

In(1 + ax?)

- x <0,
xsinx

[sr#r)  5RA AR (0 +0) 5 /(0 -0),H /(0+0) =/(0-0) Eh o H .
[#) f(0+0) = ligl f(x) = lir(§12(x+1)arctan% =2 lim arctan——lx— =,

x—0+ x—0+

In(1 + ax?) . ax?

£(0-0) = lim f(x) = lim[ _
x—0- x—0

ax xsinx

]:l-a-l =a(a#0),

(0 +0) =f(0-0),Fa=m. Hit,NYa = wﬁi,ﬁi{li_rzf(x) =m.
1

[$11.3] & f(x) = xe?,mminaf(x) -

(A) O. (B) + o .
(C) -o. (D) AHFEBHARE .
1 1
[4#7] EHlime* =+ o, lime* =0, WS ALRRKITIE. BT
x—0* x—0"
1 /?’\L =i " 1 /?\L =1 "
= x e = x &
limxe* =—— lim — =+ o, lim xe* =———— lim — =0,
x—0* t—+w L o t—-o L

P I 38 (D).

(W) HEB—TE R & f(x) BIBRFRR 2725 B W A 0 2%
FiE1e EBRBRR lim f(x) RAEENEETEREELLHRR . H f(x +0) 2 f(x, -0)

x—x

HELH—ADARELE, N lim f(x) RAFLEH f(x9 +0) 5 flxg - 0) FAFLE H f(x5 +0) # f(x -0),

x—x
o

W lim f(x) HAFFLE .

Wx— oo B, WEH a*(a > 0,a # 1) 5 arctanx B arccotx FEREERE, —EE W »r—> + © S«
—— o AFHIHEITINE, AR EMEE, N x> o BRI, &WAFLE .
FE2° &/ Jx, o x,x, # %, lim fx,) AFFER Jx, > x(xg # %) .5, = %o (¥, # xp)

= ETmf(x,.) 7= Li:nwf(yn),ﬁl'l Emf(x) AFFE .
S RKBRM A E

(—) MARBHNNSHESFEREHEEENRER

(E®1.9]

(1) #& limf(x) = A, 1ng(x) = B,
lim{ f(x) £ g(x)] = A+B, lim[ f(x) - g(x)] = A" B,
im ) - A g <o), lim f(x)€) = AB(4 > 0) .
x—-ag(x) B x—a




(2) | limf(x) =0,%0 < |x-a|< 88 g(x) HHR,M lim[ f(x)g(x)] =0.

(3) & lef(x) = w(+m),limg(x) = co(+0°)EYCleg(x) =A0 (A>0),n1
le[f(x)g(x)] = (+o).
(4) B limf(x) = @ (+2),%0 < [x-a| <80 g(x) HFN
lim[ f(x) £ g(x)] = = (+2).
(5) ® limf(x) = 4,limg(x) =+ U
tim g £ = [0 Ol i gy < [T e A0
x—a + o, A)l; x—a 0, A < 0.
(6) & lim/(x) =0,f(x) >0(0 < |x-a < 8),limg(x) = B # 0,0
OIS
x—ra + o© | B < 0.
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Ko WEF, TAMBALATUAERA O E L ENGEH.
@ Zlimf(x) = A #0,limg(x) RALLTH o, Wlim[ f(x) +g(x)],limf(x)g(x) ,lim EL2)

x—a x—a x—a x—a x—a f( x)

HMERBEELRN o A2, & lim f(x) , lim g(x) HMABELELLRA o i, R f(x) +g(x), f(x)g(x),

x—ra
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[#11.4] SRTHIHRBR:
(1) w___lim«/4x2+x—1+x—l. (1)

‘ w = lim V1 + xsinx — /cosx;

LI V% - sinx x—0 arcsin’x

(M) w = lim(0052x)“""'l‘; (V) w = lim cos®"(arctanx) .
x—0 n— o
(T T
x
[#8] (1) w = lim a a =2+1=3.
x—++o sinx 1
x T2
. 1 + xsinx — cosx 1 .. 1 — cosx sinx 1/1 3
(O0I) w =lim =—llm( 7 + ):—(—+1)=—-,
=0 x2( /1 + xsinx + /cosx) 2 a0 x x 212 4
(Im) HF 1 + cot’x = .12 Jcos2x = 1 - 2sin’x, T &
sin“x
N In( cos2x) In( 1 -2sin’x) —2sinx 2
w = lim(cos2x) ' = lime sin’x = lime sin’x = lime sin®x = e ° .
x—0 x—0 x—0 x—0
(V) X x =08, limcos* (arctanx) = limcos®™0 = 1;%4 « # 0 Bf, 1 T | cos(arctanx) | < 1,
R =0.
[#11.5]) B4 lim 3x f(x) = lim [4 f(x) +6], W lim x f(x) =



[(##] HERERERM lin (3x-4) f(x) = 6, A lim f(x) = lim 32D

xX—> + ™ x—+© 3x -

F &2 lim 3x f(x) = 6.# lim x f(x) =2.

x— + @ x— + 0o
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[ER110] B(i) lmf(x) = limg(x) =0 (=) (i) f(x).0(x) v = a M7 045

x—a x—a

A&, (x) # 0;(iil) hmf,(( ; = A me((")) Ao AT LR AT R AT U o B+ oo .

[F] #r—oakbzroa Rx—oa Kr— o Kto FLAMBHBELERD.
o I R U R

. f (%) f(x)
1o I
% limy x lim o5 RAE.
1 %, T 2 % 4 e T (x—”‘—“ﬂap lim (1 + coss) K &L,
x— X x—> 0 x x— ©

2° ZRGER AR EH4 . Bl A TFTEL ARG
lim % + cosx . (x + cosx)’ .1 — sinx
im——— = lim———FF— = lim——— = 1.

2—0 x x—0 x x—0 1

FRE ImIEON o gy gim IO z;a%@mtigma*zz&.

x—0 x—0 x
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5 BARLEENLERN LR B AEIEE SHAFTIEFRA BEEH
E NAMRGEUEEEN AALEERROEF AL EH %

4o lim f(x)¢€F) 21° A A2 X, & F limf(x) =1, Inflx) =In[ fAx) -1 +1] ~ f(x) -
1. F2 limf(x)g(”) = elime(®)Inf(x) _ limlg(x)(f(x)-1)]

BHFNAFTIBETHRANTARTFE.

[B1.6] (1)&E%EHa>0K lim“x—_‘ﬁ; (1) 3K lim ———.
x—0  sin"x x—+® ( 1 )-r

1 +—
X

(&#7] %(I)@% BAREA, A EHEABLEEMRBEE, XBEErEBEREXART,

FRENILHFE PR TESR & a > 0,Ma” -1 ~ ylna(y —0) , Fzjg FHLREWRME . H L) @%%
RUSRE 3, EH A% a0 2 1 SR A AR BR 25 A A
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aslnx asln,t(ax—sln.x' _ 1) L a.x'—smx = 1

1m ——— = lim = lima™ lim
[ﬁ ( I 1 5 1 z 1 BN )
sin”x x—0 x x—0 x—0 %3




x — sinx 1 - cosx 1

= 1 l = l l = —l .
na Jf1“n(1) 3 na err(; 32 ¢ Ina
e 7 ,
(I X = lim 1\ | = lim el -#n(l+0) ] g
x>+ ® (1 + —) x— + @
x
éy:L ‘_ln(1+y)
. 1 £ . y .y = In(1 +y)
lim x[l - xln(l + —)] lim = lim Hmr—
x—+ 0 X y—0* ¥ y—0* y
PR
= lim # = lim £1+y—)—] = L’
y—0* 2y y—o+ 2y(1 + ) 2

B, ER = et

K>+ X + % X

W#E A lim [(1 ei)x}x%&»ﬁ lim (1 +_917) =e,@;%»@mamemt&(1 el )mz

ARKE Iim 1°. AAZHRERERAAFT D EFLAHFAR R, LRXRAFTAEIANF

X + 0

. B AMHOBRBRELRZARBGESERRBBAR . ATERIHERTRFSE, TR
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B HEAF SRR, XEEAXARBT x LARAHAET + o AFAE.
[#11.7]) sk (1) lim Jx; (I) lim Ja(Jx-1).
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. L o Inx _® 1 x
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[#11.8] Lﬁ‘llj}) ala#0),3Kn K al{H.

(1 + sin2x?) T _e? erin(l+sin2d®) _ 2
[#] lim - = lim —
x—0 x" x—0 x"

]72111(1 + sin2x%) =2

Sin( 1 +sin26? ) =2

2. 3 € -1 § . d
= e” lim = ¢? lim
0 X" 10 x"
4xcos2x?
5 2 2 - 2 4x
. In(1l + sin2x”) - 2x~ 5> .. 1 + sin2«x
= e’ lim . = ¢ lin————r=
=0 x"*e =0 (n +2)x"*
2 -
4e? i cos2x? — (1 + sin2x?) 1
= im .
n+ 2.0 5" 1 + sin2x?
2 . 2 2 . 2
4e” lim = 4xsin2x” — 4xcos2x” - 16€? T sin2x? + cos2x?
= m = mm
n+ 20 nx"! n(n +2) x0 X2
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(=) A RBHESERER
LB f(x) v = a8 WENA  limf(x) = f(a) . FHIELE RBORE R R ARA

K eRBUE
2. —VIMEFRBAETCHE X LS. Bk, & f(x) BVIFRE,« B FEREE,N
Iimf(x) = f(a) .

x—a

3. Klimg(x) = A EHFTEL g(a) =AM g(x) Fx = a8k HEXHy = f(u) FEu = AELE,

x—a

Wi 54 AP limfTg(x) ] = /[ limg(x) | = f(4) .

x—a x—a

()] THRARSLERFIEHMPBELED .

(M) MAZEEREMFNEZRRRER

e R EREDMRRE RS - MRR,EEERC A, MBS AR T .

LB lim o(x) =+,  lim f(u) = A0 lim Me(x)] =29 lim fu) = 4.

x— + u— + % x— + 0 u— +

(F x>+ o BHHx—- o -z, EREGRTIRL . )

2. Wlime(x) = ug, f(u) £ uy L, M lim fTe(x)] b= P lim f(u) = f(uy) .
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[#11.9] SRTEZIHRMR:
1

(1) w= um(m%)"z; (1) w= 1im(sinL+cosL)’; () w=1im(3“ex)5“_".

n—o x— + x x =0\ 2 + x

(f8)] ABP=/1"HKEEHZ 1™ Bk, T HRTENBOES:
lim f(x)&%) = & Hot J = limg(x) [f(x) - 1].

¥ 2 .
(1) w:lim(coszi) il = lim n_(coszi_l)z_Llimnzsinz_g_=_i,
n—o n n—o 2 n 2 e n 2
How=eT.
(I w = lim (sinL+cosL)l = e T
x—+x x x
1
,\r:T _ L
J = lim x( sinL + COSL _ 1) lim sin cos
e x x t—0* t
- 2
= llmLm-—ll ﬂzl—Llimt—:l
=0t =0* i 2 4,0+t
HWw =e




