GIOI HAN HAM SO (Tiét 1)

1. Ly thuyét:
On tap lai cac dinh nghia, dinh 1i sau :

a) Dinh nghia 1

b) Pinh li 1

c) Dinh nghia 2

d) Pinh1i2
2. Bai tap :
Vin dé 1. Tim giéi han bing dinh nghia

Vi du 1. Tim gi6i han cic ham sb sau bang dinh nghia :

3_ £/ —
A=1lim(3x*+x+1) B = lim*== C = lim Y22
x—1 x—1 x—1 x—=2 x—2

Loi gidi:
1. V6i moi day (x,,) ma limx,, = 1 ta co:
A=1lim(Bx2+x,+1)=34+1+1=5
2. V6imoi day (x,) malimx, =1vax, # 1 Vntaco:
(tn—D (xR +27+1)

B = lim p— =lim(x2 +x, +1) = 3.
3. V6imoi day (x,) malimx, = 2vax, # 2 VYntaco:
B — i X, +2—2 ” (X, — 2) ” 1 1
=um =itm =lim = —
Xp — 2 (xn —2)(x, +2+2) x, +2+2 4
Vi du 2. Chtrng minh rang ham s sau khong c6 giéi han:
1. f(x) = sin%E khix > 0 2. f(x) = cos® 2 x khi x > —oo.
Loi gidi:
o x 1 1
1. Xéthai day (x,):xp = ——=, V) Vn = —
(F+n2n) (nm)

Taco: limx,, =limy, =0valimf (x,) =1; limf (y,) = 0.
Nén ham sd khong c6 gi6i han khi x — 0.

2. Tuong tu y 1 x¢ét hai day: x,, = nm; y, = % + nm

CAC BAI TOAN LUYEN TAP



Bai 1 Tim gi6i han ham s6 lim== bang dinh nghiA.

x—>1Xx—2

Bai 2 Tim gi6i han ham s6 liTrzl(x3 + 1) bang dinh nghiA.
x—

Bai 3. Tim gi¢i han ham sé lim Y2 bing dinh nghiA.

x->1 X-

Bai 4 Tim gi6i han ham s6 lim s bang dinh nghiA.

xX—+00 X—2

e \ < ye R X . 2x%—x+1, 3 . -
Bai 5 Tim gi6i han ham s6 lim i bang dinh nghiA.

X—>—00 X+

Bai 6 Tim gii han ham s6 lin} Zf bang dinh nghiA.
X— -

*~2 bang dinh nghiA.

e \ e’ \ /( . x+
Bai 7 Tim gidi han ham s6 lim
x—0

Van de 2. Tim gi¢i han cia ham so

Bai toan 01: Tim lim f(x) biét f(x) xac dinh tai x,.
X—X0

Phuwong phap:

* Néu £ (x) 1a ham s cho bdi mot cong thirc thi gia tri gidi han bang f(x,)

* Néu f (x) cho boi nhiéu cong thire, khi d6 ta sir dung diéu kién dé ham s6 ¢6
gi61 han ( Gid1 han trai bang gidi han phai).

Cac vidu
Vi du 1. Tim cac gi¢i han sau:

1. lim sin2x+3 cos x+x 2. lim +3-2x
' x50 2x+cos?3x x—>2 3x+6+2x-1
Loi gidi:
sin2x+3cosx sin 0+3 cos 0+0
1. Taco: lim = =3
x—0 2x+co %3x 2.0+c0s?%20

2. Ta co: lim Vx2+3-2x  V22+43-2.2 \/_ 4
xo2 Vx+6+2x—1  32+6+422-1 5




Vi du 2. Xét xem cac ham s0 sau c6 gidi han tai cac diém chi ra hay khong? Néu
c6 hay tim gi61 han do?

x2+3x+1

s khix <1 .
1. f(x) = khix — 1;

3x+2 .
3 khix>1

2x%>+3x+1 khix>0 :
2. ={ = kh -0
f) —x%2+3x+2khix<0 b
Loi gidi:

.7 . 5
1. Taco: lim f(x) = lim 22 =
x-1t x-1+t 3

w |

lim f(x) = lim X234

x-1" x—>1— X242

5 . T _5
370 = 0 =5

Vay limf (x) = 2.
x—>1 3
2. Taco: lim f(x) = lim (2x*> +3x+ 1) = 1.
x—-0t x—-0t

limf(x) = lim(—x*+3x+2) =2= limf(x) # limf(x).
x—0~ x—0~ x—-0% x—=0~

Vay ham sb f(x) khong c6 gi6i han khix — 0.

CAC BAI TOAN LUYEN TAP

2 _—
Bai 1 Tim gidi han ham s6 A =1im ¥ oxrl
-1 x4
At B.— C.% D.1
2tanx+1

Bai 2 Tim gidi han ham s6 B =lim —
T sinx+1
6

43 +6

9

14 3 —
Bai 3 Tim giéi han ham s6 C= lim X2 +1
=0 3x+1

A. 400 B.-x C.




A.+o0 B.—x C.32+1 D.1
, 3
Bai 4 Tim gi6i han ham s6 D=lim —W“;”
X—> x p—
A.+o0 B.—w C.22 D.-3

‘e \ \ £ . x+1
Bai 5 Tim gi6i han ham s6 A =1lim —
>2x" +x+4

A to0 B. C.—% D.1

.2
‘e \ \ £ . sin”2x—-3cosx
Bai 6 Tim gidi han ham s6 B=1lim

PN tanx
6
A0 B.—x c. 33 9 D.1
4 2
, [ 2 _ _ 3/
Bai 7 Tim giéi han ham s6 C= lim 2x 3;+21 5 2x+3

X—> x —

A0 B.—x C. %-% D.V2-35

Bai 8 Tim gii han ham s D =1lim Sxrl-2

=1 33x+1-2

A to0 B. C.—% D.0

Bai toan 02. Tim A= lim% trong do f(x,)=g(x,)=0.
X—)XO g x

Dang nay ta goi la dang vo dinh% :

Pé khir dang v6 dinh nay ta st dung dinh li Bozu cho da thuc:

Pinh li: Néu da thic f(x) conghiém x=x, thitaco:
fx)=(x—x,)f,(x).

*Néu f(x) va g(x) la cac da thirc thi ta phan tich f(x)=(x—x,)f,(x) va

g(x)=(x—x,)g,(x). Khi d6 A =1lim flix; , néu gidi han ndy c6 dang % thi ta tiép tuc
X—)XU gl x

qué trinh nhu trén.
Chu v :Néu tam thtrc bac hai ax? +bx+c ¢6 hai nghiém x,,x, thi ta ludn c6 sy phan

tichax® +bx+c=a(x—x)(x-x,).

* Néu f(x) va g(x) 1a cac ham chtra can thirc thi ta nhan luong lién hop dé
chuyén vé céc da thire, rdi phan tich cac da thirc nhu trén.



Céc lugng lién hop:

1. Na-o)a+b)=a-b

2. Fla+fo)Rla? 73ab +v?)=a-b

3. Wa-¥o)¥a " +8a" b +.. 46" ) =a—b

* Néu f(x) va g(x) la cac ham chura can thirc khong ddng bac ta sir dung
phuong phap tach, chfmg han:

Néu u(x),%/o(x) - c thi ta phan tich:

{fu(x) = 5fo(x) = (u(x) ) - §fo(x) ).

Trong nhiéu trudng hop viée phan tich nhu trén khong di dén két qua ta phai
phan tich nhu sau: &/u(x) - 5/o(x) = (&/u(x) - m(x)) - (&fo(x) - m(x)), trong d6 m(x) —c.

* Mot ddng thire can luu ¥

a'—b" =(a-b)(a" " +a"b+..+ab" > +b"").

Cac vidu

Vi du 1. Tim cac gidi han sau:

" - 5 .3 2 B
1.A=lim> L 2. B=lim> 526 +22x +6x—4
-l x—1 x—1 P —x?—x+1
Loi gidi:

1.Taco: x"—-1=(x-D(x"" +x"> +...+x+1)

xn _ 1 3 )

Suy ra: =x"+ "+ x+1

x—1

Do d6: A:Iim(x”‘l +x"? +...+x+1)=n.

x—1
2. Tacod: x° —5x° +2x* +6x —4=(x—1)*(x +2)(x* - 2)
xP—x?—x+1=(x-1)*(x+1)

Do do6: B:Iimw:—é.
x>1 x+1 2

Vi du 2. Tim céac gioi han sau:

(1+mx)" —(1+nx)" (1+2x)*(1+3x)° -1

1. C=lim 5 2. D=1lim
x—0 X x>0 X
Loi gidi:
2 0 a\.2
1. Tacod: 1+mx)" = L mna+ TOZDX 505 4

Véi A=C>+mxC +...+ (mx)w3 (o




n*m(m—1)x*

m
(1+nx) =1+mnx+ +1n°x°B

V6i B=C2 +nxCl +...+(nx)"" C

2 _ _ 2 _
Do d06: C:Iinol mn(n—1) 2” m(m 1)+x(m3A—n3B)}

_m’n(n-1)-n’m(m-1) _ mn(n—m)

2 2
9 3
S (1+2x)2(1+3x)3—1:(1+2x )[(“3’() —1L
X X
+w=(1+2x)2(9+27x+27x2)—(4+4x)

X

Suy ra: D=lim| (1+2x)' (9+27x+27x" ) (4+4x) | =5

CAC BAI TOAN LUYEN TAP

3 A2
Bai 1 Tim gio1 han Azlimw :
ol x" —4x+3
At B. o C.% D.1
4 g2
Bai 2 Tim gi6i han B ﬂim%er4 :
x—2 x° =8
A.too B. C.—% D.1
3 (1 ANk
Bai 3 Tim giéi han C=lim (1+37) ~(1-40) :
x> X
At B. C.—% D.25
Bai 4 Tim giGi han D =1lim (rnd+20)d+30 -1,
: x—0 x )
A.too B. c._% D.6
Bai 5 Tim gi6i han A =lim xm_l (m,n e N¥)
X—> x —
At B.—o c.> D.m—n
m
Bai 6 Tim gi6i han B=lim - =1 () o\ 42 0)

x—0 X



A 400 B.—» c.t D.1-"

n a
Bai 7 Tim gi6i han A=lim I i ab 0
201 +bx -1
A.+o0 B.—x c.2% D.1+2%
bn bn
3 4 —
Bai 8 Tim gioi han B:Iin(} \/Hax‘/HBx\/ny 1 Vo1 afy #0.
x—> X
A, +oo B. - C. le—E+g D. B:1+E+g
4 3 2 4 3 2

2 _—
Bai 9. Tim gidi han A ﬂim%ﬂ :
2 x° —-3x -2

A s B. C.% D.1
4 f—
Bai 10 Tim gidi han B =limw :
1 x” 4 2x-3
A.too B. C.é D.1



