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Khai niém gi¢i han ham s6

Ham s6 y = f(x) xac dinh trong lan can x,( c6 thé
khong xac dinh tai x,). Néu gia tri cua f(x) rat gan voi

a khi x du gan x, thi a goi la gi¢i han cua f tai x,

* Lwu y : trong khi lay gi¢i han, gia tri cia ham sé
dwoc danh gia trong lan can x,




PINH NGHIA GiOl HAN HAM SO

lim f(x) =a (htru han)

X— XO

o Ve>0,30>0:x- x,|<d= f(x)- a/<e

(xeD & x #x,)

Han ché cua dn:

a Phai chia nhiéu trwdong hop
€
J N tuy thudc vao gia tri cua x,
(o—o— -va a la vo han hay htru han




PINH NGHIA GiOl HAN HAM SO QUA DAY

lim f(x) =a < V| x, cD&X, #X,,

X— XO

néu limx, =x, thi limf(x,)=a

n— oo Nn— oo

Tién ich cua dn:
1. Ap dung chung cho ca tridng hop a hay x_ la oo.

2.CA4c tinh chat va phép toan cua gi¢i han day van
con dung cho gi&¢i han ham sé.

3.Dé dang trong viéc chirng minh ham sé khéng
cO gidi han.




Vi DU AP DUNG

Chirng minh: [lim | f(x) +g(x)] = lim f(x) + lim g(x)

X——>XO- X—>XO X—>XO

Gid sir: limf(x)=a va Ilim g(x)=b (%),

X—>X0 X—>XO

Lay day {x.} tiy y (nam trong D, va D,) sao cho:

lim x, =X,

N— oo

Tl (%), theo dn: limf(x,) =a & limg(x,)=b

Nn— oo n— oo

= lim|f(x,)+g(x,)| =a+b

N— o0

vay: lim|f(x)+g(x)| =lim f(x) + lim g(x)

X— XO X— XO X—>XO



Phwong phap chirng minh ham khong co gi¢di han

Chon2day {x}va |MmX, =lmX, =X,

{x' } sao cho: limf(x,) #limf(x,)

LN— o0 N— oo

Vidu: 1.Chtng minh f(x) :)1( khong c6 gh khi x — 0

N n
Chon x, :; N=*. o, f(x,)=n .t

, 1 n ,
X =-- 2.0, f(x))=-n"12®, _,

4 n

= limf(x,) #limf(x,) = khéng c6 gh khix — 0

N— oo N— oo



2.Chtrng minh: f(x) =sinx Khong c6 gh khi x — + o

(X, =+ o)

Xn =t N =% > + o0

Chon

] N —o0
X, =—+2nw + o0
2

f(x,) =sin(nz) =0 n=e®, 0
f(x,) =sin %+2mr =1 n—e, 1q

= limf(x,) #1imf(x,) = f khong cé gh khi x —+o0

N— oo Nn— oo



GiOl HAN MOT PHIA

*Gidihantral | im f(x) =a o Vi x, ©D&X, <X,
tai x_: X= Xo

néu limx, =x, thi limf(x,) =a

| *Gi0i han phai tai x:
lim f(x) =a

(Xet x,>x, va X, — X,)




GiOl HAN MOT PHIA

lim f(x) =a
| X7 Xo e lim f(x) =a
lim f(x) =a T
X— Xq
VD: 1 , X =1,
1/f(X) =1 x Xeét gh cua f(x) tai x, = 1
2x-1, x <],
lim (X) =1im 1 =1 = lim(2x-1) = lim f(x)
x—1 x—1" X x—1 x—1
= limf(x) =1

X—1



1
2/ F(x) :;, Xeét gh cua f(x) taix, =0

1
lim f(x) =lim — =400, lim f(x) :liml =- 0
x—0" x— 0" X x— 0" x—0 X

= f(x) khong co gh khi x — 0.

- X

. e
3/ lim

x—0" X Ly
I 1 I -X_:>lime =400
Im — =+, me " =1 " "+ yx

x—0" X x—0F



Gidi han cho ham mi can nhé

Xét ham sb c6 dang: f(x) =[u(x)]‘/(x)

(lim u(x) =a >0

| X7 %o = lim f(x) =a&"
lim v(x) =b %
X X0




GiOl HAN CO BAN log, m, Ity thira

+o, o>0
1/ lim x“ :[
X— 400 O, o <(
2/ lim a* =1 0 271
X— +00 O, O<ax<l
lim a* +o, O<ac<l
1m —
X— -0 O’ a>1

3/ limInx =-00, lim InXx =+o0

x— 0% X— +00



Bang tém tat gh co ban cho dang vo dinh

1
1/lim(1+x)x =e (1%)

xX—0

o /im M+ X) 4
X—0 X

X -
3/1im® 1=y,
x—=0 X

X
4/lirna L
x—-0 X

=Ina

5/lim(1+x) -1 =
X—0 X

sin X tanx

6/lim =1, lim—— =],
x—0 X x—-0 X
. 1-cosx 1
lim > —
x—0 X
7 /i ACSINX 1 lim arctanx _ L
x—0 X xX—0 X
p
8/ lim ™ X =0, Va >0
X—+o X
oofo0
lim X =0, Va>1
X— +00 g



LUU Y KHI TINH GiOl HAN

1.Nh& ki€ém tra dang vo dinh truéc khi lay giGi han.
2. Tuy theo dang vo dinh, chon gh co ban thich hop.

3.Néu dang VD 1a 0 Xoo, o - oo, chuyén vé 0/0 hodc
00/ 00

4.Né€u la dang VD m, bién db6i theo cac cach sau:
a. lay lim cua Inf(x)
b [U(X)]V(X): eVvx)Inu(x)

c. Dang 1~ dung gh (1+x)'* — e



Vi DU

1/ im 1- cos5x Dang 0/0
x— 01- cos2x ang
1- cosbx
. (5%)° (5x) _1/2.25 _25
x—0l- C0OS2X (2X) 1/2 4 4
(2x)°
X JU
2/ lim —>""=A  Dang 0/0. D4t: U =X- Xg=X- "
s T 2X ' ' 2
2
JT
cos| — +U
_1; 2 . sinu 1
= lim =]lim—— ==
xX—0 -2U u—0 2U 2



Sin X _ 1

. e
3/ lim Dang 0/0
xX—0 X
. e .1 sinx
=lim — X —1x1 =1
x—0 SInxX X

2X X
4/1im €3 Dang 0/0

xX—0 X
2X X I 2X X |
- 1- -1 - -
—lim © ST P |
x—0 X X—0 2X X

C6 thé bién doi nhu sau:

2 X
i, -1
X X

3




5/ 1im 22X~ SIX bang 0/0

3

xX—0 X
. tanX(1- cosx _
— lim ( i ) —1im tanxxl COS X
xX—0 X x—0 X X2
4X+3
2X +3
6/ li ”
X—1>I£-loo 2x -1 (Dang 1 )
4 AX+3 2x-1
= lim |1+ — lim ||1+ 4 4
X— 400 2x -1 X— 400 2x -1
H_/
5 _pl62 _ 8




5/ 2

X -1

7/ Iim = A
x—13x-1

bat: u=x-x,=x-1

Dang 0/0

| ?/(u+1)2-1 W+ -1
A = lim 3 = lim 73
u—0 Nu+1-1 u—»0Ww+1) "~ -1

. (u+1)2/5-1 u
= lim X 73
u—20 u u+1)"" -1



2
8/ lim In(1+2x") Dang 0/0 (Biéu thirc trong In tién vé 1)

X—0 sin2 X

In(1+2x2%) _ x?
X

= lim 5 5 X2

xX—0 2X sin” X

2 2
. In(Q+2x X

= lim ( ) X| — X2

X—0  2x2 sin X

9/ lim XXInx  Dang OXew (Bjéy thirc trong In tién vé 0)
x— 0"
1
1 n |

= lim (-xxlnx' ) =- lim | X | = 1im | ™Y

x— 0" x— 0" 1 u— +ool U

X

=0



1
10/ lim x!%ex’

X—0
1
| ex’
= lim
x—0( 1 150
X2
. sin X
11/ lim
X— 40 X
1 sinx 1
- - < <=,
X X X
0 0

Dang 0Xoo

Khoéng c6 dang vo dinh.

v moi x>0 Sin X
— lim =

X— 4o X

X > 4+ o0

0
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