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Ly thuyét

1. Ham sé lién tuc tai mét di€ém

{% Pinh nghia:

==, Chohamsé ¥~/ () xac dinh trén khodng K va % €K,
— lim f(x) =f(x,)
Ham s6 () duoc goi 1a lién tuc tai X néu * ™ - |
T3 v oA y =f(x) TrhAnA~a 1iANn 110 A Xn Ao Al 1A AN AAann Fal ri"r’\?m
2. Ham sé lién tuc trén mét khoang
@ -
[ =.* Pbinh nghia
.:-./. H\am S6y:f(X) (a;'b)

duoc goi la lién tuc trén mot khoang
tai moi diém cua khoang dé.

L v=f(x)

« Ham so

néu no lién tuc

C s 1sa A abl .  1ea A
duoc goi la lién tuc trén doan [ ] néu no lién tuc trén

(g, im fO) =f(a); lim fO) =f(b)

\
(1) Khai niém ham so6 lién tuc trén ntra khoang, nhw (a b] ;[ﬂ; b);(_m;bl ;[ﬂ; +)
duoc dinh nghia mot cach twong tu.

(2) DO thi cia ham so6 lién tuc trén mét khoang la mét “ duwong lién” trén
khoang do.
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3. M6t so dinh li

@Dinh Ii 1.

» Ham s6 da thirc lién tuc trén i .

» Ham s6 phéan thitc hitu ti (thwong cta hai da thirc) va cdc ham sé luong
gidc thi lién tuc trén tap xac dinh cta no.

14 hai ham s6 lién tuc tai .

» C&c ham s6 y=f()+g(x).y=f(x)- g(x),y=fx) g(x)

X0.

cling lién tuc tai
f(x)
(]
@ Pinh Ii 3.

» Néu ham s6 ¥ =10 lién tuc trén doan (&P va f(a).f(b)<0

nhat mot diém c<(ab) sao cho /() =0

& Luu y:

thi ton tai it

Pinh li nay thuong dwoc &p dung d€ chimg minh sw ton tai nghiém
cua phuong trinh trén mot khoang.

C6 thé phat biéu Pinh 1i 3 duéi mét dang khdc nhw sau:
» N&u ham s6 ¥ =) lién tuc trén doan [a;b] va fla).f(b)<0 thi phuong
trinh (=0 c6 it nhat mét nghiém x<la b).
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egCéc dang bai tap

0 Dang 1. Xét tinh lién tuc ciia ham sé tai 1 diém

1 Phlro'ng

)

[ &=
2 Bai toan: Cho ham so
)’

=f(x)

y=r0)

tai di€m X, €D
m Buoc 1. Tinh f(x").
lim f(x)

Buoc 2. Tim ¥

lim f(x) =f(x,)
=

thi ham so

];]"._Izlf(x)if(x-:-) N

x4c dinh trén tap D. Pé xét tinh lién tuc clia ham

, ta thuc hién cac budc sau

Buoc 3. So sanh va rut ra két luan.

f(x)
c FO) o e

lién tuc tai diém *

4Vidu1.1.

D =i\l
lim f(x) = hm— =1 =f(2)

Vay ham so lién tuc tai
&

)=

Xét tinh lién tuc ctia ham so6

X-1 tai diém % =2
o Loi giai

X, =2

d Vidu 1.2,
(% +1 khi x>0
Cho ham sé Xﬂﬂ‘ Xét tinh lién tuc cna ham sé tai diém
o Loi giai
f(0)=0

Ta co
lim f(x) :lqu(x- +1) =1

]i;pf(x)—lhnx =0

Ta co

f0d)

Vay ham so
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gidn doan tai diém

fo) = =lim (X):tllmf(x)

x, =0
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khi x =<1

u|:><

fx) = R
ﬂ Kkhi x> 1
Xét tinh lién tuc ctia ham so - | tai X =1
e L(‘n' giai
@)=
Ta co
=9
lim f(x) = hmu 2oL
va =" X -1 1" X+ ] 2

b | ==

lim f(x) =lim —* =-

Vay ham s6 f(x) lién tuc tai % =

4 Vidu 1.4,
XoOXHS i x =1

fl)=" -
, -7 i — o
Xét tinh lién tuc etia ham s L khi x =1 tai didm X =L
o Loi gidi

f(1)=-2
X - 6X+5 ., (X-S)(X")_l- X3 _ 2 F(1)

1 l —_1 =
lmf(x) X' -1 -1 (x- Dx+1) EIII;H

Vay ham so ) lién tuc tai X =1,

Ta co:

4 Vi du 1.5.

1- J2x- 3 .
_— khlx;tﬁ
X

fx) =

2 N A _1
Xét tinh lién t11c c11a ham <6 -I khi x tai didm % =2

o Loi gidi

Ta oo [@)=1
llmf(x) ]11111—"};3
1- (2x- 3) i 2(2- x) im— 2 1= £(2)

D) G e S) e

Vay ham s6 f(x) lién tuc tai % =2,
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2

0 Dang 2. Tim tham s6 dé ham sé lién tuc - gidan doan tai 1

diém

—

. Ph 3y
= - uong /
m Buoc 1. Tinh f(xo)
lim £(x) lim f(x);
m Buoc 2. Tim % hoac **
m Buwoc 3. So sanh va rat ra két luan.
» Ham s6 () lién tuc tai diém

lim fx)

= lim FO)=f(x,)= lim f(x)zli_ry FO)=1(x,)

f&)

» Ham s6 gidn doan tai diém

Xo

& fvidy2.1.

»> TOAN TU TAM m

fx)=

Tim tham s6 ™Mdé ham so

X+m

o Loi giai
lim f(x) :lizg(xz +2X- m)=8-m

Ta co
7)) =2
va f@)=2+m

D€ ham s6 lién tuc tai
&

4 Vidu 2.2.

fx)=

~ 2 ~
Tim tham <A MAA ham <A

x—mSm m+2< m=3

x'-2x-3
X+
nr +5m

 Loi giai

Tim tham s6 ™Mdé ham so

X - 2x- 3] (x+1)(x- 3)
i £0=tim| 342 i S
Ta cé
Va f(-1)=n? +5m
X, =-le nr+5m=-4=
D€ ham s6 lién tuc tai
F 4
{ Vi du 2.3.
)=

VX5 -3 i s
X -1

nr +5m

X +2X-m khi X #2

- hen tuc tai di€ém

khi x #-1
khi x=-1

. . o« A2
liéan tiie tai diém

<l ., e
gian doan tai diém
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o Loi gidi
lin}f(x):lim‘ "4}“‘ 3‘
1 X

Ta co
4x- 4 . 4 _

- !
i (x- D(x+D)(Vax+s +3)_]}H}(X+|)(~.}4X+5 +3) 3
lim f(x) = f(1) =2m+3

Mat khac *!
) , X, —Iﬁllmf(x);tf(l)ﬁ"m+3;tlﬁm;t 4
P& ham s6 gidn doan tai 3 3
o
< 4 Vidu 2.4.
f(x+|): Jhix > 1
fO)=!x+3 ,khix<l
k Jkhi x =1
Cho ham s6 - .Tim k a8 | () gidn doan tai X =1.
o Loi giadi
Ta co: f) =k
lim f(x) hm(x +3)=4 llmf(x) llm(x+|} =4 lim f(x) =4
Mat khac ! ; suy ra *-!
11m )= fQ)
Vay dé ham s6 gian doan tai X =1 khi fod=f @K #4 o k2,
r 4
S 4 Vidu 2.5.
(X +x- 2 .
khi x =1
fx)=
Cho ham so6 (3m khi x = . Tim tat ca céac gia tri thuc cua tham
s6 m dé ham sé aian doan tai X =1
o Loi gidi
lkmf(x)if(l)a ]im}‘C *X-2 i3m
Ham s6 gian doan tai X =1 khi * x- 1
X-INMx+2
= lim (x)# 3me ]izrll(xﬂ);t}mm 3 #3me m#l.
(2 8- 4x .
Cho ham sa 14ax khi X2l mim a @& ham sa F) lién tuc tai
o Loi gidi
F(1) =14a

Ta co
lim f(x) =lim14ax =14a
x—1 x—1
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2 - 8- 4x 4x" - (8- 4x)
lim f (x) =lim =lim
e e X- =1 (x- 1)(2X +4/8- 4x)
O (4 +4F +4X +4C +AXH8) 44X +4C +4C +4X+S
=lim =lim =7

all (x- 1)(2x +45- 4x) ot 2X ++/8- 4x

lim f(x) llmf(x) f)= 14a=7= a=

1
f&) lién tuc tai X ~! khi va chi khi *! 2
Y 4
4 Vidu 2.7.
X - X +2x- .
khi x =1
f(x)= Ix+a
Cho ham so6 (3x+a khi x =l Tim cac gié tri ciia tham s6 4 dé
f(x)vf,\,. S v —1
s Loi giai
Sviidvo D (X- I)(x3+3)
lim f(x) = hmx XX 2 lim
Ta Cé x—=1 Ix+a x—1 IX+a
(X— D(x +2 242
= x—1 —
Né&u @=-3 thi X va
Nén ham sé khong lién tuc tai X =1.
(x- 1)(x* +2)
limf(x) lim ————— =0, 1)=3+a=0
Néu 4#-3 thi -l 3X+a nhung f)

Nén ham sé khong lién tuc tai X =1.
Vay khong cé gid tri nao ctia @ théa méan yéu cau bai toan.

‘4 Vidu 2.8.

Jlex-fl+x khi x< 0

fl)= X
+X' - 3x+1 khi x =0
Tim ™M dé ham s6 - X+2 lién tuc tai % =Y.
o Loi giai
f(u):ml
Ta co:
,r— I|r— (q.}|+x— I)+(I - -."‘;I'|+x) I I
]lHIf(X L+X L+ I X :llm¥+hm#
- |+x_|_ljln(Jl+x-l)(Jl+x+l)_len L+ x- 1 | |
SUox e o {exn) o W) =l =5
»
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e+ (V%)

- fex . (1- ¥+x)
m =lim

li =1
x—1 X x—= I X |+m+(m)_
»
1- 11 )
=lim ( +X} —lim 1

-1
)| e )

X— ':I-
X

= Im f(x)=3- 5

bd | =

X - 3x+1 l

lim f(x) =lim| m+

: . 1 1 1
lim =lim f(x)=f(0) = m+-=—= m=-
D€ ham s6 lién tuc tai X =0 thi = = 20 3
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X
Nl

0 Dang 3. Chitng minh phuong trinh cé nghiém

— a Phuon \
= "

/

m DE chimg minh phwong trinh =0
y=f(x)

c6 it nhdat moét nghiém trén D

Ta ching minh ham s6
» Lién tuc trén D va

f(ﬂlf(b}{ﬂ-

m DE chimg minh phuwong trinh Fl)=0
C y :f(x) .

Ta chitng minh ham s6
» Lién tuc trén D va
e ot s . . laa Mi=12...kK) . ~ fla).fla )<0

» C6 hai so sao cho

c6 k nghiém trén D

4 vidu3.1.

Ching minh rang phuong trinh 2X - 2X" - 3=0¢4 it nh&t mot nghiém thudc I

o Loi giai

f(x)
= f(x)

la ham da thitc xac dinh trén i nén lién tuc trén i

lién tuc trén [ 1;0] .

Ta c6: Mo)=-3; (-1)=1= f-1) (0)<0

= f(x)=0 (- 1;0).

c6 it nhat mét nghiém thudc khoang

Vi du 3.2.

Chimg minh rang phuong trinh 60X +2X" - 31x+10 =0 ¢4 ding ba nghiém phan I

o Loi giai

Dat f(x):ﬁx7‘+3x3—3lx+|0'
TXD: D=i=f() lién tuc trén i = () lién tuc trén [_3;2} .
(f(-3)=-32

. = f-3). (0)<0= f(x)=0

fo)=10 c6 nghiém thudc (_3;0).
' f(0)=10

.= M) <o= fGd=0

f)=-12 c6 nghiém thudc (1;2).
(f(1)=-12 . ~
f)=s = ). Q<o0= f(x)=0 ()

c6 nghiém thuodc
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Mat khéac vi () la mot da thitc bac ba nén f()=0 chi c6 toi da ba nghiém.

) =0

Vay phuong trinh c6 dang 3 nghiém phan biét.
&

4 Vi du 3.3.
Chtng minh rang phuwong trinh X- 1+5MXx =0 ¢4 nghiém.
o Loi giai

: O;B]
Xét ham so fO)=x- 1+sinx lién tuc trén 2]
f(0)=-1
"p' p= ﬁ(ﬂ) (-”"—iﬂ p
n31=3 = f(:)=0 %€ ”:5}

Ta céd ! c6 nghiém
Vay phuwong trinh X- 1+5MX =0 ¢§ nghiém.

4 Vi du 3.4.

X +(m+3) +(1- mx-1=0

Chi'na minh rana nhirona trinh lmon cd nahiém

o Loi giadi

F(x) =x +(m+3)x +(1- m)x-1

Xét ham so lién tuc trén i

Nén ciing lién tuc trén cac doan [0; 1]
fo)=-1<0, (1)=4>0,
(0;1)

Vay trén khoang phuong trinh c¢6 it nhat nghiém.

4 Vi du 3.5.

5
‘ X-2¢ +x-1- =+ L —p
Chitna minh rana nhirona trinh X X+3 l1on cd nahiém
o Loi giai
3 3yl 2 m <
X=X 1= 24 2 =0 o s (x- 2)(x+3)(x" +x+1) =0 ()
. x) =+ (- 20 x+3 )0 +x+1
pat [0 =mce (1= 2)xs 3¢ +x+1)
f-3). (0)=18m
o). (2)=-12m

Nhan xét f lién tuc trén i va
Truong hop 1: Néu M=0 phwong trinh luén cé 1 nghiém X =2
m=0= (%)

(-3;0)

Truong hop 2: Néu c6 it nhat mo6t nghiém thudc

(0;2)
Suy ra: YMER 1uon c6 it nhat mét nghiém thudc D.
Vay YMER  phuong trinh da cho ludn cé it nhat mot nghiém.

hoac
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4 Vvidu 3.6.

1 1
—_ = —:m

Chtng minh rang phwong trinh €8x sinx luon c6 nghiém véi moi gia tri
cua tham s6 m.
o Loi giai
) x#k? ke¢.
Diéu kién: 2

0;E
2

f(x) =sinx- cosx- msinxoosx

lién tuc trén va

Xét ham so
o)
o). ‘.5.‘_ 1<0.

x,.,E[D;EF X k2.
. 5|7 MRS

. . =0 ,, oo A A
Do do phuong trinh &) co it nhat mot nghiém
Vay phuong trinh da cho c6 it nhat mot nghiém.

4 Vi du3.7.

' Chtng minh ring phuong trinh @cos2X+bsinx+c0sx =0 1yén cé nghiém véi
mani tham <A Cl,b
o Loi giai

= f(x)

(x) =acos2x + bsin X + 00sXx

bat f co tap x4c dinh la R lién tuc trén R.

f(0)=a+1; f(p) =a- |f[%| =- a+b;f[%p:‘ =-a- b

o)+ (p)+ng + ‘ BT‘D =0 o ,
Vi el L s nén trong bon sé phai c6 hai s6 ma tich cua
ching bé hon hoac bang khoéng.

f(x)=0

b

Vay phuong trinh ludn c6 nghiém véi moi tham s6 4P,
F 4

‘4 Vi du 3.8.
Chimg minh ring phuong trinh @cos3x+bcos2x+coosx+sinx=0 Jypn cé
nahiém trén [0;2'0]
o Loi giai

_ f(x)=acos3x+bcos2x +coosx +sinx )
Xét ham so6 lién tuc trén R

A A N 0;2p
Nén cung lién tuc trén cac doan [ ]

f(o) :a+b+c,f[ g‘ =-b+1 f(p)=-a+b-cf

P\ pe
AR
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o)+ g +
Suy ra A nén suy ra néu khéng cé gia tri nao trong
bén gid tri bang 0 thi it nhat cé mot gia tri am va duong.

Tl d6 suy ra diéu phai chimmg minh.

L&

Tai liéu duoc chia sé boi Website VnTeach.Com

https://www.vnteach.com
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