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BAI GIANG: GIOI HAN HAM SO - TIET 1
CHUYEN DPE: GIOI HAN. HAM SO LIEN TUC
MON: TOAN 11 - CO BAN & NANG CAO
GIAO VIEN: NGO VAN TOAN

@ MUC TIEU

v’ Tinh gi¢i han ham 6 tai mot diém va gioi han ham 6 tai vé cuc.
v Cdc bai tdp gidi han c6 chira tham so.

CAU HOI KHOI PONG

Céau 1. Biét limx, =2. Tinh lim(x, +2).

2

Cau2.Chohamsé y= f(X) = X _4. Hoan thanh bang sau:
X 1,9 1,99 1,999 2 2,0001 2,001 2,01 2,1
f (x) 3,9 3,99 3,999 | 4,0001 4,001 4,01 4,1

C6 nhan xét gi vé gia tri caa f (X) khi X cang gan 2?
X cang gan 2 thi f(x) cang gan 4

X—2 thi f(x)—>4

f (X) 6 gisi han 1a 4 khi x dan dén 2.

lim £ (x) =2

@ I. LI THUYET TRONG TAM VA Vi DU

Gi&i han ham sb tai mot diém

a) Pinh nghia
Cho diém x, € K vahamsb y = f(x) xac dinh trén K hodc K\{x,}.

Ta ndi ham s6 y=f(x) c6 gisi han hiru han 1a sé L khi x dan téi x, néu véi day sb (x,) bat ki,

X, € K\{x,} va x, > x, thi f(x,)—>L, kihiéu limf(x)=L hay f(x)— L khi x— x,.
X%

2
Vi du: Tinh limX—2

X—=>2 X —

bang dinh nghia,

Cach giai

Goi (X, ) 1a day sb bat ki thoa man limx, =2.
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x> —4 x> —4
Taco: f(x)= = f(x,)=—"
(%) X—2 () X —2
2 _
Khi d6 Iimf(xn):lim);”—_;'zlim(x” XZ)();‘JrZ):Iim(xn+2):2+2:4:>Iirr21(x):4

b) Giéi han co ban
limc=c ( ¢ lahing sé); limx=x,
X—>Xg X=X

¢) Pinh 1i gi¢i han hitu han ciaa ham sé

~Cho lim f(x)=L va lim g(x) =M . Khi do:
Im{f(x)+g(x)]=L+M

Ml T (x)-g(x)] =L
Im[f(x).g(x)]=L-M

mM:L( M = 0)
=6 g(x) M

-Néu f(x)>0va lim f(x)=L thi L>0 va lim/f(x) =+/L.
X=Xy X—>Xo
Vi du 2. Tim céc gidi han sau :

a) Ixi_r)r}(x2 +2x—2);

c) XIi%rps(Z\/l— X +3)

.| x+3
d) I|mu
x>0 COS X

Cach giai
) Iirrll(x2+2x—2)=12+2-1—2:1;

3x-2 3-2-2 4
b) lim = =—
-22x+1 2-2+1 5

C) XIir[13(2\/1— X+3)=2/1-(-3)+3=7

d) Iimlx+3|:|0+3|:3.
x>0 COS X cosO

Giéi han mét phia

Dinh nghia

+) Cho ham s6 y = f (x) xdac dinh trén khoang (X,;b).
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Tan6i ham s6 y = f(x) co gidi bén phaii lasd L khi x dan téi x, néu véi day s6 (x,) batki, x, <x, <b

va x, = X, thi f(x,)—L,kihiéu lim f(x)=L.

X—>Xg
+) Cho ham s6 y = f(x) x4c dinh trén khoang (a; %, ).
Tan6i ham sé y = f(x) c6 gisi bén trai lasé L khi x dan téi x, néu véi ddy s6 (x,) batki, a<x, <x, va

X, = %, thi f(x,)—>L,kihiéu lim f(x)=L

X—>%y
Chuy:
a) Ta thira nhan cac két qua sau:

+lim f(x)=L va lim f(x) =L khivachikhi lim f(x)=L.
X=Xy X=Xy

X=Xy
+ Néu lim f (x) = lim f(x) thi khdng ton tai lim f(x).
X=X X=X X=X
b) Céc phép toan vé gisi han hiru han caa ham sé & Muc 1 b,c van dung khi ta thay x — x, bang x — x{

hodc X = X, .

Vi du 1: Tinh céc gidi han sau:

a) Iimi
-1 X +1

H 2
b fim (1-°)
Cach giai:

1 1 1

a) lm—=—"==.
o Xx+1 1+1 2

b) lim (1-x*)=1-0° =1.

x—0"

— 2 1 ;
Vi du 2: Cho ham s f(x) = X kh! . Tim céc gidi han lim f(x); lim f(x);lim f(x) néu co.
X khi x>1 x—1* X—1" X—1
Cach giai:
limf(x)=limx=1
x—1" x—1"
lim £ (x) = lim(-x*) =—1* =-1
x—1" x—1"

Vi lim f(x) # lim f(X) nén khong ton tai lim f (x)
x—1" x—1" x—1
Gi&i han hiru han ctia ham sé tai vo cuc

Pinh nghia:

+ Cho ham sé y = f(x) xéac dinh trén khoang (a;+x).
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Tandi ham s6 y = f(x) ¢6 gii han hitu han 1a sé L khi x — -0 néu véi dy s6 (x,) bat ki, x,>a va
X, = +oo thi f(x)—>L,

ki hiéu Xlirpw f(x)=L hay f(x)—>L khi x— +o0.

+ Cho ham sé y = f (x) xac dinh trén khoang (—o;a).

Ta ndi ham s6 y = f(x) ¢6 gii han hitu han 1a sé L khi x ——o0 néu véi ddy s6 (x,) bat ki, x, <a va
X, > —oo thi f(x,)—>L,

ki hiéu lim f(x)=L hay f(x) — L khi x ——o0.

Vi du: Tinh: lim 2x-1
x—+0 X 41

Céch giai:

Goi (x,) la day sb bat ki thoa man lim, =+oo

Khids f(x)=2X"T0 f(x,)= 20"t
X+1 x+1
2x —1 X“(z_le 2-0
Tacé: lim f (x, )= lim === = Jim DA
X +1 ( 1j 140
X, 1+X—

Gi®i han vo cwc caa ham sé

a) Dinh nghia

Cho ham sé y = f(x) xac dinh trén khoang (x,;b).

+) Tanoi ham so y = f(x) c6 gi¢i han bén phai 1a +oo khi x — X, vé bén phai néu voi day sé (x,) bat ky,

Xo <X, <b va x, — X, thi f(x,)—> 400, ky hiéu lim f(x)=+o0 hay f(x) > +oo khi x — x; .

+) Tan6i ham sé y = f(x) c6 gidi han bén phai 1a —o khi x — X, vé bén phai néu voi day so (x,) batky,
Xo < X, <b va x, — x, thi f(x,)— —oo, ky hiéu XILT f (X) =—o0 hay f(x) > -0 khi x — x; .
Ch y:
Cac gidi han XILrI]O f (X) = +o0; xILrlxwo f(X) =—o0; XILTOO f(X) =+o0;
lim f(X)=—o; Xliﬁr:nao f (X) = +o0; Xli%r_noo f (X) = - duoc dinh nghia twong tuy nhu trén .

X—>+00

b)Ta c6 cac gidgi han thwong dung sau:

. 1 < - 1 L.
- lim —— =400 va lim ——=-o0 vdi aell
x—a" X —a x—>a~ X—a
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lim xX* =+o0 v6i k nguyén duong

X—>+0

lim x* =+o00 Néu k 1asb chan.

X—>—0

lim x = —o0 Néu k 1a sb 1¢.

Quy tic tinh gigi han vo cuc

Quy tic 1. Néu lim f(X)=L=0 va limg(x) =+ (hoac lim g(X)=—oo) thi lim[ f (x),g(x)] duc tinh
X=Xy X—>%g X—Xg X—>Xg

theo bang sau:

fim f(x) | lima(x) im[ £ (x)g(x)]
+00 L>0 +00
—00 —00
+00 L<O0 —00
—© +00
+o0 L=0 Khong xac dinh
Quy tic 2.
fim  (x) fimg(x) i cia g jim 1)
=% g(x)
L +00 0
L>0 0 ’ +:
+ —0
L<0 0 — =

Vidu: lim % =0
X—>+oo X

. X+2 R
lim —— =+4oovi
x—2" X —

Iinz](x+2)=4>0

lim(x-2)=0

x—>2*

X>2"=>x>2=>x-2>0
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