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1. Dinh nghia

o Ham a(x) dugc goi 13 vé cuing bé khi x — xo néu lim a(x) = 0.
X—X0

e Vidu 1:
a(x) =sinx la VCB khi x — 0
B(x) =1—cosx la VCB khi x — 0

1
~v(x) = = 1a VCB khi x = o0
X

o Chi y: M6t hing sb du rAt bé ciing khéng 13 VCB trong bat ky qua trinh
nao.
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2. So sanh cac vo cung bé

@ Cho 2 VCB a(x) va f(x) khi x = xo. Néu:

v X|i_>n10 gg; = 0 thi ta néi a(x) 1a VCB bac(cip) cao hon B(x) khi x — xo.
Ky hiéu a(x) = o[8(x)] khi x — xo (doc 1a a(x) bang 6 nhé clia B(x) khi
X = X0)

v lim al) = oo thi ta néi B(x) = o[a(x)] khi x = xo.

X—rXg 5()()

v lim ZEX; = /(I h3ng sb # 0) thi ta ndi a(x) va B(x) 1a 2 VCB cling bac khi
X—X X
X —;) X0-

e Dic biét / = 1: ta ndi a(x) va B(x) la 2 VCB tuong duong khi x — xo. Ky
hiéu a(x) ~ B(x) khi x = xo.
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2. So sanh cac vo cung bé

e Vidu 2: Xét 2 VCB a(x) =1 — cos x, B(x) = 2x khi x — 0
a(x 1 — cosx 2(sin5)2 sinX\? 1
Xét lim = lim = lim 22 = lim 2) Sx=
x=0 B(x) x—=0  2x x—=0  2x x=0\ 3 4
1.0=0
= a(x) = o[B(x)] khi x = 0

o Vidu 3: Xét 2 VCB a(x) = 1 — cosx, B(x) = x? khi x — 0
_a(x) . 1—-cosx 1
Vi llno B(x) )!lno x2 2

nén a(x) va B(x) 1a 2 VCB cung bac khi x — 0.
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Bang VCB tuong duong co ban

1. Iimsmu:1:>sinu~ukhiu—>0
u—0 U
t
2. lim anu:1:>tanu~ukhiu—>0
u—=0 U
1-— 1 1
3. lim =20 — 2 — 1 —cosu~ >u? khi u = 0
u—0 u 2 2
e' —
4. lim =1l—e"—1~ukhiu—=0
u—0 u
Inl
5. fim 2 {14 u~ukhiv—0
u—0 u
6. lim aresmy _ 1= arcsinu~ ukhiu—0
u—0 u
t
7. lim arcanu:1:>arctanu~zukhiu%0
u—0 u
1 *_1
8. IimO%:a:>ﬂ+u)°‘flwukhiu%0
u—r

Yo # 0
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Phan chinh clia 1 VCB

@ Cho 2 VCB a(x) va f(x) khi x = xo. Néu a(x) ~ C.[B(x)]* khi x = xp thi
ta néi ring biéu thirc C.[3(x)] 1a phan chinh clia VCB a(x) dbi véi B(x) khi
X — Xp.
k goi |3 bac cta a(x) dbi véi B(x) khi x — xo.

e Vidu 4: Xét 2 VCB: a(x) = 1 — cos x; B(x) = x khi x = 0.

1 1
1—cosx ~ §x2 khi x = 0 = a(x) ~ E[B(X)F khi x — 0

N 4 1
=Phan chinh clia a(x) déi véi B(x) la §X2 khi x — 0.
k =2 = bac clia a(x) dbi véi B(x) 1a 2.
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3. Ung dung d& tinh gidi han

o Quy tac 1(Ngit bé VCB bac cao):
Cho 3 VCB a(x); B(x); v(x) khi x — xo, trong dé B(x) va v(x) la 2 VCB bac
cao hon a(x). Khi dé a(x) + 8(x) + v(x) ~ a(x) khi x — xg.
atf+y

oM BT B Y 0h0=1 khix .
(6% (6% (6%

o Quy tic 2(Thay thé tuong duong):
Cho 4 VCB a(x),a(x); B(x), B(x) théa min a(x) ~ @(x), B(x) ~ B(x) khi
X — Xp.

aG) _ )
Khi dé: X|LT<0 B(x) 7x|—)x B(x)

calx) _ alx) a(x) B(x) a(x)
CM: 303 = G(X)'B(x)'B(X) — LB(X) =DPCM
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3. Ung dung d& tinh gidi han

.2 4
o Vi du: Tinh L = lim — 2 Fsin"x+3x
x—0 3sin x 4 tan3 x + 4x5
Xét TS= 2x + sin® x + 3x*
2x ~ 2x khi x — 0
sin® x ~ x2 khi x — 0
3x* ~ 3x* khix — 0
=TS~ 2x khi x — 0
Xét MS= 3sin x + tan® x + 4x°
3sinx ~ 3x khi x — 0
tan3x ~ x3 khi x = 0
4x5 ~ 4x5 khi x = 0
=MS~ 3x khi x = 0
TS 2x 2

— L=lim s = im 3 =3
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1. Dinh nghia

o Ham a(x) goi 13 v6 cling 16n néu lim |a(x)| = 400 khi x — xg
X—rXp

o Vidu:
a(x) = e+ e 1a VCL khi x —» +0

L , . .1
B(x) = > la VCL khi x — 0 do anOW(X)l = llnom =400
1

o Nhan xét(BT): B(x) I3 VCL khi x — xo <= a(x) = 369 2 VB khi

X — Xp-
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2. So sanh cac vo cung [6n

@ Cho 2 VCL a(x) va B(x) khi x — xo. Néu:
a(x)

v XIi_)rT)](0 300 = 0o thi ta néi a(x) la VCL béc cao hon S(x) khi x — xo.
. ax) . .. R R .
v lim ——= =0 thi ta néi 8(x) la VCL béc cao hon a(x) khi x — xp.
v lim —=2 =/ (h3ng sb # 0) ta ndi a(x) va B(x) 1a 2 VCL cling bac khi

e Dac biét / = 1: a(x) va 8(x) la 2 VCL tuong duong khi x — xo, ky hiéu
ax) ~ B(x) khi x = xo.

11/14



2. So sanh cac vo cung [6n

Vi du: So sanh 2 VCL sau ddy: a(x) = €+ e *; B(x) = € — e~ khi x = 400
e o 1) . et eX . l4e X
Gidi: Xét lim ——= = | — = lim —— =
X—+400 ﬁ X x—4o0 X — e~ X x—4o0 1 — e—2X
= a(x) ~ B(x) khi x = 400
BT: So sanh 2 VCL trén khi x - —o0

12/14



3. Ung dung d& tim gi6i han

o Quy tic 1(Ngst bd VCL bac thip):
Cho 3 VCB a(x); 8(x); v(x) khi x — xo, trong dé a(x) la VCL bac cao hon
B(x) va v(x). Khi d6 a(x) + B(x) + v(x) ~ a(x) khi x = xo.
cm; 22T +h+y B
a a
o Quy tic 2(Thay thé tuong duong): B
Cho 4 VCB a(x),a(x); B(x), B(x) théa man a(x) ~ @(x), B(x) ~ B(x) khi
X — Xp .
Khi dé: fim 20 _ iy 3)

—14 +%—>1+0+0:1khix—>xo

x>+ x* —2x3+x+1 . 7x° 1

Vi du: Tinh i = 12x5 2
e 1456 £ X T X2 £ b6x + 7  xiso 125 2
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Bai tap

1) Cho a(x) Ia VCB khi x = xp. CMR «a(x) ~ a(x) khi x — xg
2) Cho Cho 4 VCB a(x), a(x); B(x), B(x) théa( m)én OL(E())N a(x), B(x) ~ B(x)
khi x = x9. CMR: a(x)8(x) ~ @(x)B(x); 300 ~ m khi x — xg

3) Cho Xli_)n)’n(oa(x) =1#0, 2 VCB: (x) ~ 5(x) khi x = xo. CMR:
a(x)B(x) ~ 1.B(x) khi x — xo
4) Cho 2 VCB a(x), B(x) khi x — 0 thda man a(x) ~ a1x" khi x — 0,
B(x) ~ axx" khi x — 0. CMR: Néu a; + a» # 0 thi
a(x) + B(x) ~ (a1 + a2)x" khi x = 0
5) Cho phan vi du dé ching to6 ring néu c6 4 VCB théa min B
a(x) ~a(x), B(x) ~ B(x) khi x = xo thi a(x) + B(x) = @(x) + B(x)
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