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PINH NGHIA

* a(X) 1a vb cling bé khi x — x, néu gia tri cta
a(x) rat bé khi x gan x,.

< lim 9(x)= 0

%
X X0

* a(X) 1a v& cuing I&n khi x — x, néu gia tri clia
lou(x)| rat lon khi x gan x..

S lim [® (x)|=

9
X X5



Vi du
1/% >0, limx =0 X% o >0laVCB khi x— 0

X0

2/2 >0, lim x =7*® X% o>0laVCL khi x— +w

x> T

3/ lim Inx = ™%

§ > +o©

o Inx la VCB khi x—1

4/ lim Inx = — >
la VCL khi X =5+, 0

N +
X 0

5/liminx — 0 }

X1



TINH CHAT CUA VO CUNG BE

1.Tong, hiéu, tich cac VCB |a VCB.
2.c 20, a(x) la VCB = cxa(x) la VCB.

3. limf(x)=a® f(x)~at %),

X 7 X

v&i a(x) 1a VCB khi x — X,




SO SANH BAC CAC VO CUNG BE

a(X) va B(x) la 2 VCB khi x — x, dat

a
K = Iim (x)

x%xoﬂ(x)

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

2.K# 0,00 : o(X) va B(x) déng bac.
K= 1: a(x) va B(x) twong dwong: a(x) ~ B(x)




SO SANH BAC CAC VO CUNG BE

a(X) va B(x) 1a 2 VCB khi x — x,, néu ton tai n>0
sao cho:
_ “(x)

K = lim 70,7 ®

X7 X, 'B(X) n

(ttre 1a a(x) ddng bac véi [B)]")

Thi a(x) dwoe goi la VCB bac n doi vai B(X)




= 2 (x)0 P (x)

VI DU

la 2 VCB khix — 0




[@(x) = In(cos x)

5 [ la 2 VCB khix —> 0
LB (x) = x
“(X) _In(cosx) _In(@* cosx T 1)
P (x) X X

_|_ — —
In(1" cosx " 1) cosx 1,

_ 2
cosx 1 X

X

— =0 X (=172)%0 =0

= % (x) = o(P(x)) a(x)bac cao hon B(X)



[@(x) = In(cos x)

373 la 2 VCB khix - 0
Lﬂ(x): X
“(x)  _ In(cosx)
ﬁ(x)z X -

In(1 " cosx ~1)  cosx ~1

_ 2
cosx 1 X

— =0 X (T 2)= "1/2

a(x) 1a VCB bac 2 dbi véi B(x).



Cac vecb twong dwong co ban

Khi x -0
sin X [ X
In(L* x) 0O x
— XZ X
1 cosx [ — e’ T 11 X
2
tan x [ X a” 10 xIna

arcsin x [l X

arctan x [l X

1+ x) —10 %x




Vi du
sin2x 0 2x, khi x 7 0

1
1" cosx 0 —x" khi Xx ™~ 0
2

tan(In( " x)) 0 In(LT x)O x, khi x 7 0

Inx [0 x 1, khi x 7~ 1

1 1
arctan[) 7 — khi x > %
X X



Nguyén tac thay twong dwong VCB

1. Chi duoc thay twong dwong qua tich cac VCB

2 (x)0 % (x), P(x)o P (x) khi x ™ x,

= 2 (x)* P (x)n 2 (x)*F (x)

VD: khix 7 0

1/(e* "1)%sinx 0 xXx=x°

2/ 3/1—2x5—1 (ex—l)xtani/;

1 2
0T (2x%) X x X 3x =Sy
3 3



Nguyén tac thay twong dwong VCB

2.Nguyén tac ngat bd VCB bac cao: tong cac VCB
khac cap twong dwong véi VCB bac thap nhat

F)TE) T T () D F(x)

v&i o, 14 VCB bac thap nhat

VD: khix—> 0

x° " 2x°t3x 3y

sinx3_2x2 []_sz




Nguyén tac thay twong duwong VCB

3. a(X) ~ o(X), khi X=X , 1im f(x)=a*0

X X0

F(x)X%(x) DaX%(x) 0aX2 (x)

VD: khix —> 0

1/ (x T In(xT1) 01%In(x T1)0 x

2 _ 2
2 % x? = X 2X 7 X



4.Nguyén tac thay twong dwong trong tinh gi¢i han

2 (x)0 % (x), P(x)o P (x) khi x ™ x,

. — 2 .
sin X 3Xx _ sin X _
VD: 1/ lim = lim =1
x>0 In(17 x) x70 X
X’ 2 3
(e T 1l)arctanx _ X X _ X
2 [ lim — lim — lim
x>0 In(cos x) x>0ln(l T cosx “1) x?ocosx "
3
X

~ lim -0

X0 X2
2



Nguyén tac thay twong dwong VCB

5.Phép thay qua hiéu 2 VCB

j“(x) 02 (x), Bx)o B (x)
L% (x) i P (x)

khi x 7 x,

= 2 (x)~ Bx)n % (x) " P (x)

(chi thay twong dwong qua hiéu néu 2
VCB ban dau khong twong dwong)




Cach thwc hién

Thay a va B qua cac twong dwong trung gian
(chang han xP khi x—0), dén khi khéng con thay
dwoc niva, néu hiéu triét tiéu thi o va p 1a 2 VCB
twong dwong = khong thay qua hiéu trong
trwong hop nay




. 2
1/arctan X ~ sin X

.

VI DU

2/ tan X ~ sin X

N

47/x " In(x°t1) " sin x




Lwu y

1.Khéng chuyén vé trong twong dwong co ban.

2.Khoéng thay twong dwong qua ham s ngoai
trev ham |Gy thtra 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

Xet tinh dung, sai trong cac twong dwong sau

Khix — 0
ex><1+x sinle[:r:)x2 sin2x>3<<2
In(L ™ sin x)><n(1+x)m X In(1 T sin X)E)sinxD X

- b
SIin X _ X _ ;
€ 1>§<e 10 x e’ T10sinx 0 x



VI DU TONG HOP

1.Tim cac hang s a va p sao cho

Zy0ax”, khix 20

2.S0 sanh bac cac VCB
3. Tinh gi¢i han



Tim céc hang sd avap saocho x0ax®, khix = 0

1/%(x) = sin(x° " 2x) 0 x°~2x [ ~2x

—a=-2,p=1
2 /% (x) = sin(x° ~ tan 2x)

] xz_tan2x

] x2 S 2X =a=-2,p=1



Tim céc hang sd avap saocho x0ax®, khix = 0

3/%(x) ™ sinx ~ tan2x
1 X = 2X :_X :>a:-1,p:1
94 — -+ - 3 X —
4 1% (x) " In|17" sin (e 1)
] sinB(eX 1)

T (e 1) [ x® m>a=-1,p=3



Tim céc hang sd avap saocho x0ax®, khix = 0

5/0‘(x):\/x+2_\/;




So sanh bac cac VCB khix — 0

(“(x) = sin(x° ~ 2x)
1/ 3

L'B(x):i/l_?:x2 1
(a(x)D —2X BéCltheOX
; . _—
ﬂ(x)g —(—3x ) Bac2theox

3
= p (x) = o(¥(x)) (B(x)bac cao hon a(x))



So sanh bac cac VCB khix — 0
[« (x) ~ arctan X

2 /3
A (x)= e

X (x1T1) -1
@ (x) 0 x

P(x)o x(xt1) 10 x

= a(Xx) ~ B(X)



So sanh bac cac VCB khi x —+ «

_ 1 X
3/%(x) = P (x) =

In X ex

(x) 1 e”

lim () - lim X —

x_>+°O/B(X) x 7T In X X

X

= lim X Xe_=+OO

X—)-l—oolnx X

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



lim

X0

X tan X _

3 X

Tinh gi¢i han

lIm

3 .
X~ T sin

X

X

3x2

e

_ 2
X tan X 3x _

1

2

1 xtanx 33X

2




Tinh chat vo cung I&n

1.Tich cac VCL la VCL.
2.c 20, a(x) la VCL = cxa(x) la VCL.

3. f(x) bi chan trong lan can x,,
a(X) 1a VC khi x — X,

= a(X) + f(x) la VCL khi x — X,




SO SANH BAC CAC VO CUNG LON

a(X) va B(x) la 2 VCL khi x — x,, dat

“(x)

K = i
im B x)

_)
X X0

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

2.K# 0,00 : o(X) va B(x) déng bac.
K= 1: a(x) va B(x) twong dwong: a(x) ~ B(X)




Nguyén tac thay thé VCL

1. Chi dwoc thay twong dwong qua tich cac VCL
2.Nguyén tac ngat bd VCL béac thap: tdng cac VCL

khac cap twong dwong véi VCL bac cao nhat

3. a(X) ~ o4(X), khi X=X, 1im f(x)=a*0

F(x)X%(x) DaX%(x) 0aX?® (x)
4.Nguyén tac thay twong dwong trong tinh gi®i han:
giong 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 = 400, m > n >0:

XM la VCL bac cao hon x™
2.Khix —> +0,p>0,a0>0,a>1:

o

In"x0 x [0 a

X

3.Khix ™ +%.,Inx Tsinx O In x






