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1. Dinh nghia

@ Lin clncia xo € R:e— lan cdn cla xg la
Ucxo) ={xeR:xp—e<x<xp+e}=(x—¢&,x +¢)
2

4
o Xét f(x) = X > <6 tap xéc dinh 1 R\ {2}

o f khdong xac dinh tai xg = 2, ta quan tdm dén gid tri cla f tai x rit g§n X0
2
A ) A
o Lay x gan 2,X7$2:f(x):X 5 = x+2 gan 4.
X —
e DN:
Cho y = f(x) xac dinh trong lan cén U(xp) (khéng can xac dinh tai xp). Ta
néi ring:
lim f(x) =1<= VY {xp} C U(x0); Xn 7# Xo; Xn — Xo thi ta phdi c6 lim f(x,) =1
X—+Xo n—o00
°
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1. Dinh nghia

1
e VD: x,,—2+f n=12 ..
X, #Z2Vnva lim x, =2
n—o00

2
—4
X _a
2

e VD1: CMR I|m

x—=2 X —
2

4
Xét f(x) = — xac dinh Vx # 2.

Lay {x,};Xn # 2; X, — 2(n — 00)
2

. T Xp — 4 o _
n||—>n;o f(Xn) a n||—>moo Xp — 2 - n||—>moo(xn + 2) =4

Theo dinh nghia ta cé lim f(x) =
x—2

o Nhan xét: D& ¢/m 7 lim f(x) ta chi cin chira c6 2 diy {x,} va {x’} sao
X—X0
cho x, — xg, X, = xo nhung lim f(x,)=1#1 = lim f(x})
n—oo n— o0
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1. Dinh nghia

o Nhan xét: D& ¢/m ﬂxli_mo f(x) ta chi can chi ra c6 2 diy {x,} va {x’} sao
cho x, — xg, X;, = xo nhung HILngo f(xa)=1#1 = nIme f(x})
e VD2: CMR ﬂxliToo f(x); f(x) = cos x
Chon x, = 2nm — 400 khi n — +00
Chon x], :g+2n7r%+oo khi n — 400
f(xn) = cos(2nm) =1 VYn = nIme f(xa) =1
F(x)) = cos(g +2nm) =0 ¥n = lim f(x,) =0

n—oo

Theo dinh nghia suy ra # lim cosx
X— 400
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1. Dinh nghia

e Dinh nghia giéi han cia ham sb theo ngén ngit "c — §"
Cho y = f(x) x4c dinh trong Ian cén U(xo) (khéng can xac dinh tai xo). Ta
néi ring:

Ii_>m f(x) =1 <= Ve; 3§ = §(x0, ) sao cho Vx théda min
X—r X0

O<|x—x|<d=|f(x)— I <€
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1. Dinh nghia

e Gidi han trai, gidi han phai(giéi han 1 phia)
v Cho y = f(x) xac dinh trong [a, xo). Ta dinh nghia gidi han trai cda f tai xo
la:
lim f(x)= |lim f(x)=/<=Ve>0; 39> 0saochoVx ma

X=X~ X X0x<xq

O<xo—x<d=|f(x)—Il<e

v Cho y = f(x) xac dinh trong (xo, b]. Gidi han phai cda f tai xo la:
lim f(x)= lim f(x)=/<=Ve>0;, 36 >0 saocho Vx ma

x—xT X X0x>xg
O<x—x<d=|f(x)—I<e

e Todn cao cép:
f(xo+0) = lim_ f(x)= lim f(x)

X—Xg x—xp+0
f(xo—0)= lim f(x) = JT 0f(x)
X=Xy X—Xp—
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1. Dinh nghia

e Nhén xét: lim f(x) =/<= lim f(x)= lim f(x) =/
X—+Xo X~>X0+ x—>x07
CM:=:lim f(x)=1
X—+Xp

<= Ve >0; 3J>0sa0choVxma0<|x—x| <0 thi

NX:O<|XX0|<5:>{0<X_XO<6

f(x)—1Il<e

O<xg—x<94
Ve >0;30 >0sao choVx:0 < x —x < d = |f(x) — I| <e = lim f(x)

+
X*}XO

Ve>0;30 >0saochoVx:0<xg—x<d = |f(x) —l|]<e= lim f(x)=1

X—)XO

/

«: Hién nhién
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1. Dinh nghia

x|

e VD3: Cho f(x) = —. Tinh céc gidi han 1 phia tai x, = 0.
X
Giai:
fim () = fim X2 i X 21
x—0+ x—=0t X x—0t X
lim f(x)= lim L = lim —= =1
x—0~ x—0— X x—=0" X

— Bim, 62
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2. Mbt sb tinh cht cla gidi han

Néu f(x) = C(h3ng sb) thi lim f(x) = C

X—>X0

a

b) Gidi han clia ham sb (néu c6) 13 duy nhit

Néu lim f(x) =/ thi I|m kf(x) = kIV hing sb k

X—rXp

Gid st lim f(x) = a, lim g( ) = b thi

X—>X0 X—>X0

x“n)]@[f(x)i g(x)] = a:I:b:Xh_)nJ(0 f(x) £ lim g(x)

X—>X0

C

)
)
)
d)
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2. Mbt sb tinh cht cla giéi han

Chi y: lim [Vx+1-yx]= 1

+00 + 00 = 400

—_ X — X = —X

V6 dinh: 0o — 0o; 0.00; —; 0°: o0?
1 1

ﬁﬂzzﬁo(n%oo)

(0.00)

1
—.n? = n — 4oo(n — +00)
n

(0.00)

lim ——— =0
o VF L V&
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2. Mbt sb tinh cht cla giéi han

e) Néu lim f(x) =/ thi ||m [F(x)] = |/]

X—rXp

HD:|f(x) — |1]] < y|f(x |—/\ <e

Chiéu ngugc lai khong diing: Xét f(x) = ‘X|
lim |f(x)] = I|m ‘| ‘—lnhungﬂllm f(x)
x—0

Dac biét: lim f(x) =0<= lim |[f(x)|=0
X—X0 X=X
HD:|f(x) — O] = [|f(x)| = 0|
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2. Mbt sb tinh cht cla gii han:

f) Nguyén ly kep(Sandwich):
Gid st g(x) < f(x) < h(x)Vx € U(xo) \ {x0}- Néu |i_>m g(x) = |i_>m h(x)=1
X—+Xo X—+Xp
thi lim f(x) =1

X—rXp

1
Vi du minh hoa: CMR lim x2cos = =0
x—0 X

Gigi: Ta cé: 0 <

1
xzcos’ <x? Vx#0

Ma I|m0—0—||mx

x—0

Theo so db kep: I|m0

1 1
x2cos =| =0 <= lim x?cos = =0
X x—0 X
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2. Mbt sb tinh cht cla gii han:

1 lim 22X g 5 lim |n1+x:1
x=0 X x—0 X
2. lim tan x =1 6. lim arcsinx
X0 X x—0 X
3. lim ﬂ _1 T L E
x=0 X 2 x—0 X
X _ 1 1 o 1
4 tim &2 =1 o o (X)L
x—0 X x—0 X
Cha thich:
t i 1
AMX_ X L 1khix—0
X X Cosx
1- 20sin X2 1 /sinx\2 1
cosx _ 265N _L(3) L L ihix o
X2 X2 2 % 2
||m w = ]_7 u= i
u—0 U 2
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