GiOl HAN HAM SO
(phan 2)

VO cung bé - vo cung Ion



PINH NGHIA

e a(x) la vb cung bé khi x — x_ néu gia tri cua
a(x) rat be khi x gan x..
< lim a(x) =0
X— X,

e a(X) la vo cung I&n khi x — x, néu gia tri cua |

a(x)| rat I&n khi x gan x..

< lim |a(X)| =+
X— X,



Vi du
1/ >0, limx“ =0 x*, o> 0 la VCB khi x— 0

x—0

2/0 >0, lim X“ =+0 X%, o >0 la VCL khi x— 4+

X— +00

3/ lim InX =+o0

X— 400

Inx la VCB khi x—1
la VCL khi X =+, 0

4/ lim Inx =-

x— 0"

5/1limlnx =0

X—1



TINH CHAT CUA VO CUNG BE

1.Tong, hiéu, tich cac VCB la VCB.

2.c #0,a(x)laVCB = cxa(x) 1

VCB.
lim f(x) =a & f(x) =a + a(x),

X— X,

Vo o(X) fa VCB khix =X




SO SANH BAC CAC VO CUNG BE

a(X) va p(x) la 2 VCB khi x — x,, dat

K = lim ¢

=% 5(X)

1.K=0, a(x) la VCB bac cao hon [(x),
Ky hiéu: a(x) = o(p(x)) .

2.K# 0,00 : a(X) va p(x) dong bac.
K= 1: a(x) va B(X) twong duvong: a(x) ~ B(X)




SO SANH BAC CAC VO CUNG BE

a(x) va p(x) 1a 2 VCB khi x — x_, néu ton tai n>0

sao cho:

(ttrc 1a a(x) ddng bac vé&i [B)])

Thi o(x) dwoc goi la VCB bac n déi voi p(X)




Vi DU

1100 =0 +2x* 142 VB Khi x — 0
LX) =X

= a(X) ~f[(X)



a(x) =In(cos x) . _
2/ la 2 VCB khix — 0

p(x) =X

a(X) _In(cosx) In(1+cosx - 1)

px)  x T X

_In(1+cosx-1) ><cosx- 1
cosx -1 X°

— 205 1%(-1/2) %0 =0

= a(x) =0(B(X)) a(x) bac cao hon B(x)



a(x) =In(cos x) . _
3/ la 2 VCB khix— 0

p(x) =X

a(X)  In(cosx)

5 =
B x°
_In(1+cosx-1) ><cosx -1
cosx -1 X°

20 1X%(-1/2) =-1/2

a(X) 12 VCB bac 2 déi véi p(x).



Cac vcb twong duwong co ban

Khi x =0

sin X ~X
In(1+ Xx) ~Xx

X° y
1- COSXNZ e’ -1~x
tan X ~X a*-1~xlna
arcsin X ~ X 1+ Xx)*-1~ax
arctan X ~X




Vi du
sin2x ~2x, khi x— 0

1- cosX? N;X“, khi x - 0

tan(In(1+ x)) ~In(1+ x) ~x, khi x— 0
Inx ~x-1, khi x— 1

1

X

1 Kkhi x— 40
X

drctan




Nguyén tac thay twong duwong VCB

1.Chi duwoc thay twong dwong qua tich cac VCB
a(X) ~ay(X), B(X) ~pB(X) khi x— X

= a(X) Xp(X) ~oy(X) XB,(X)

vD: khix— 0

1/(e*- 1) Xsinx ~xxx =x2,

2/(%/1- 2X° - 1)(ex - 1) Xtan ¥/x
16

~;(- XY XX X3x  =-Zx3

W



Nguyén tac thay twong duwong VCB

2.Nguyén tac ngat bé VCB bac cao: tong cac VCB
khac cap twong duwong véi VCB bac thap nhat
0y (X) + 0ty (X) -+, (X) ~;(X)

v&i o, la VCB bac thap nhat

VD: khix— 0

X% - 2x° +3x ~3X

2 2

sin x> - 2x ~=-2X




Nguyén tac thay twong dwong VCB

3. a(X) ~ a,(x), khi x—x_, limf(x) =a #0

X— X,

f(X)Xa(x) ~aXa(x) ~aXo(X)

VD: khix— 0
1/(x+1) XIn(x +1) ~1XIn(x +1) ~x
2 /e - e’ =e* (ezx'xz - 1)

~e'(e¥ ¥ - 1) ~1x{2x - x?) ~2x



4.Nguyén tac thay twong dwong trong tinh gi¢i han
a(X) ~a,(x), B(X) ~B(x) khi x - X,

o lim 4% = jjm AX)

T ) o By (X)

sin X - 3x2 . sinX

VD: 1/1lim =lim =1
x=0 InI+Xx) x=0 X
x* 2 3
5/ lim (e - 1)arctanXx i X“X i X
x-0  In(cosX) x-0ln(l+cosx-1) x-o0cosx-1
3
=lim > =0
x-0 X

2



Nguyén tac thay twong duwong VCB

5.Phép thay qua hieu 2 VCB
[a(x) ~ay(X), B ~ (%)
a(X) +~p(X)
= a(x)- p(X) ~ou(X)- pi(X)

khi x — X,

(chi thay twong duwong qua hiéu néu 2
VCB ban dau khéng twong duong)




Cach thuc hién

Thay a va f qua cac twong dwong trung gian
(chang han x? khi x—0), dén khi khdng con thay
dwoc niva, néu hiéu triét tiéu thi a va p la 2 VCB
trong dwong = khong thay qua hiéu trong trrong
hop nay




Vi DU

1/ arctan X - sin X? 2/tan X - sin X

L

3/(€% - 1)(x +1)- sinx 4/x- In(x* +1) - sinx
x X1 X X — x2 —
X



Luwu y

1. Khong chuyén vé trong twong dwong co ban.

2.Khong thay twong duwong qua ham sb ngoai
trir ham Iy thira dwong(chi thay twong
dwong cho VCB, VCL.)

3.Tinh triét tiéu trong twong dwong tong hiéu

chi xét cho tirng cap ham



Vi du

Xét tinh dung, sai trong cac twong dwong sau

Khix - O

ex><1+x sin? x R x2 sin'zx><x'2

ln(1+sinx)><ln(1+x) ~X 1n(1+sinX)DvsinX ~ X

sin X X : b .
e - 1>< - 1~X e - 1 ~sinx ~X



Vi DU TONG HOP

1.Tim céc hang sb a va p sao

cho .
ax ~axP, khi x— 0

2.S0 sanh bac cac VCB
3.Tinh gidi han



Tim cac hang sO0 ava p sao ax ~axP, khix— 0
b

1/ a(x) =sin(x° - 2X) ~X* - 2X ~-2X

»a=-2,p=1
2/ a(X) =sin(X2 - tan 2X)

~X? - tan 2X

~X%-2X sa=-2p=1



Tim cac hang so0 ava p sao ax ~axP, khix— 0
b

3/ a(X) =sin X - tan 2X
~X-2X =-X =a=-1p=1
4/ a(x) =In 1+sin3(ex - 1)
~sin’(e* - 1)

~(eX- 1)3 ~x3 sa=-1,p=3



Tim cac hang sO0 ava p sao ax ~axP, khix— 0

5/ a(x) =vx+2- /2

X

_\/X+2 +\/§




So sanh bac cac VCB khix - 0O

a(x) =sin(x? - 2x)
B(X) ~31-3x% -1

r05()() ~=2X Bac 1 theo x
| £(X) Nl(- 3X2) Bac 2 theo x
y 3

= ﬁ(x) :O(O((X)) (B(X) bac cao hon a(x))

1/ -




So sanh bac cac VCB khi x - 0
‘a(X) =arctan X

k/))(x) :ex(x+1) -1

a(X) ~X

p(X) ~X(xX+1) ~X

2/ -

= a(x) ~ B(x)



So sanh bac cac VCB khi x -+ o

3/ a(X) =——. B(xX) =
In X e”
X
lim a(X) — lim L><e—

X—>+oo/3’(X) x—+olnX X

x e~

= ]im —— X— =+
X—>+ooh‘1X X

= [B(X) bac cao hon a(x)



Tinh gi¢i han

(extanx _ eBX2 ) 63X2 (extanx- 3x° 1)

lim————— =lim
x>0 X~ +SsIn” X X—0 X

2

1( xtan x - 3x2)

(x?- 3x?)
=lim =-2



Tinh chat vé cung I&n

1.Tich cac VCL la VCL.
2.c #0,a(x)laVCL = cxa(x) laVCL.

3. f(x) bl chan trong lan can x_,

a(X) la VC khi x — X,

= a(x) + f(x) la VCL khi x — x..




SO SANH BAC CAC VO CUNG LON

a(X) va p(x) la 2 VCL khi x — x_, dat

1.K=+ o0, a(x) la VCB bac cao hon B(x).

2.K# 0,00 : a(X) va p(x) déong bac.
K= 1: a(X) va p(x) twong duvong: a(x) ~ p(x)




Nguyén tac thay thé VCL
1. Chi dwoc thay twong duwong gua tich cac VCL
2. Nguyén tac ngat bo VCL bac thap: téng cac VCL

khac cap twong duwong véi VCL bac cao nhat

3. a(X) ~ a,(X), khi x—x_, limf(x) =a #0
f(X)Xa(x) ~aXoa(x) ~aXo(X)
4.Nguyén tac thay twong dwong trong tinh gi¢i han:

gibng VCB
5. f(x) bi chan trong lan can x_, a(x) la VCL

Khi X — X, = a(x) + f(x) ~a(x) khi x — X,.



Vi DU

1.Khi X = +00, m > n >0:

x™ [a VCL bac cao hon x

2.Khix— +00,p>0,a>0,a>1:
In” x «<x* <«a”*

3. Khi x — 4o0,In X +sinx ~Inx



X/2
. Xe X12
1/ lim - Iim X€
X—+o X + € X— 400 eX

= lim
X— +00 eX/Z

pm 2 o
_X1—1->I-I|-loo eX/Z 2 _O

XeX/Z XeX/Z

. . . /2
2/ lim ~ = lim = lim e”*
X—-o X 4+ e X—-0o X X— =0
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