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Ham s0 lién tuc tai x=0 khi va chi khi linolf(x) =£(0).

Vay néu b6 sung £(0) = ~1_ thi ham s& tro nén lién tuc tai x=0.

32

DANG 2: HAM SO LIEN TUC TREN MOT TAP HOP

Vi du 1: Chting minh cac ham s0 sau lién tuc trén R.

a). f(x):x4—x2+2 b). f(x):xz.sinx—2c052x+3
M X #—-1 x? —4x+3 o1
). f(x)=1_X +1 d). f(x)=9 x-1
% x=-1 —/5-x x<1
LOI GIAI

a).f(x):x4—x2+2 . TXD: D=R

Vx, R ta cod lim f(x) = lim (x4 -x2 +2) = XS —xg TS f(xo) . Suy ra ham sd lién tuc trén R.

X—)XO X—)XO
b) f(X)ZXZ.Sil’IX—ZCOSZX+3 . ITXD: D=R

vx, R ta cO lim f(x)z lim (xz.sirlx—Zcos2 x+3)

X=X X—>Xq

= xj sinxy —2cos® x, +3=f(x, ) . Suy ra ham s6 lién tuc trén R.

2x° +x+3
— S x#-1 A L ) .
c) f(x)= ; X +1 . Tap xac dinh cua f(x) la D=R
— x=-1
3
~ . 2 +x+3 14 1 N 1A A TiA A s .
Néu x=-1 thi f(x)= Bav la ham s phan thitc hitu ti, nén lién tuc trén cac khoang
X"+

(—oo;—l) va (—1,'+oo) (1)

Bay gio ta xét tinh lién tuc caa f(x) tai x, =-1
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Ta co: f(x,)=f(-1) =§

2 +x+3 (x+1)(2x* -2x+3) 2x*-2x+3 7

im =1lim

Ta co: limf(x)=1i =
a cd: limf(x) = lim 1(x+1)(x2—X+1) T x11 3

x—>-1 x—>-1 x° +1 - X—>

Vi limf(x)=f(-1) = Ham s lién tuc tai x, =-1 (2).

x—>-1

Tt (1) va (2) suy ra ham s0 f(x) lién tuc trén R.

x? —4x+3 <1
d) f(x) = x—1 . Tép xac dinh cua f(x) la D=R
—/5-x x<1

e . -4 >—4x,+3
Vi moi x, e(1;+»), ta cd lim f(x) = lim X oH3 % =%

X=X, X=X, X — 1 X[J — 1

=f(x,). Suy ra ham so f(x) lién

tuc trén khoang (1;+x) (1).

Vi moi x, e(-o;1), ta cd lim f(x) = lim(—\/S—x) =—5-x, =f(x,). Suy ra ham s0 f(x) lién tuc

X=>Xq X=X

trén khoang (-«;1) (2).

Ta xét tinh lién tuc cua f(x) tai x, =1

Ta co: limf(x) = limw = limw =lim(x-3)=-2.

x—1" x—1" X — x—1" X — x—1"

Ta co: Iimf(x) = lim(—\/5—x) =-2.

x—>1" x=1"
Vaco £(1)=—/5-1=2

Vi limf(x) =lim f(x) = £(1) = Ham s6 lién tuc tai 1 (3)

x—>1" x—>1"

Tt (1) (2) va (3) suy ra f(x) lién tuc trén R.

1 x<3
Vi du 2: Cho ham s6 f(x): ax+b 3<x<5
7 xX2>5

X4c dinh a, b @€ ham so lién tuc trén R.
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LOI GIAI
Ta c6 tap xac dinh cua ham s6 f(x) la D=R.
Ta cé: ham s6 lién tuc trén khoang (—0;3),(3;5),(5;+) (vila ham da thtc).
Do dé ham s0 lién tuc trén R khi va chi khi ham s0 lién tuc tai cdc diém x=3 va x=5 .
+ Tai x=3 :

Tac6 limf(x)=lim1=1 va limf(x)=lim(ax+b)=3a+b va f(3)=1.

x—3" x—3~ x—3" x—»3"

Do @6 ham lién tuc tai x=3 khi va chi khi

limf(x)=1limf(x)=f(3)<3a+b=1 (1)

x—3~ x—3"
+ Tai x=5

Ta cod limf(x):5a+b va 1imf(x):7:f(5).

x—5~ x—5"

Do dé ham s0 lién tuc tai x =5 khi va chi khi

limf(x)=limf(x)=f(5) < 5a+b=7  (2)

x—5" x—5"

Tt (1) va (2) suy ra ham s6 lién tuc trén R khi va chi khi: {3a+b =1 {a =3

= .
5a+b=7 b=-8

Vay véi a=3,b=-8 thi ham s6 lién tuc trén R.

Vidu 3: Xét xem cdc ham s6 sau c6 lién tuc voi vxeR khong? Néu khong? Chi ra cac

diém gian doan.

3x% —4x+5
a)f(x)=2x*-4x®+2x-1 b) f(x)=22 22T
)() ) () x? —3x+2
22)(—+1 Xi—l 2x +6x* +x+3 L3
C) f(X)= 2x° +3x+1 f d) f(X)= T X
2 X=—o 19 x=-3
2
LOI GIAI
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a). Ham s6 f(x)=2x"-4x’+2x-1 lién tuc voi vxeR Vi f(x) 1a ham da thtc.

3x% —4x+5
x? =3x+2

b). Ham s6 f(x)= lién tuc voi vxeR\{1;2}, gidn doan tai cac diém x=1,x=2 vi

f(x) khong xac dinh tai x=1 va x=2.

2x+1 1

o a1l 75

c). Ham s8 f(x)={2X +3x+1 .
2 X=—=

2

V6i xeR \{—1;—%},f(x) I3 ham phan thirc hitu ti nén lién tuc.

_-2- f(—%j Do d6 ham s6 lién tuc tai x=-

-Ham sd gian doan tai x=-1 vi né khong xac dinh tai x=-1.
d). V&i x = -3,£(x) 1a phan thitc hiru ti nén lién tuc.

Tai x =-3;£(-3)=19;

lim f(x) = hmM =lim (2x" +1) =19 = £(-3).

x—-3 x—-3 X+3 x—-3
Do dé ham s0 lién tuc tai x =-3.

Vay ham s6 lién tuc voi vxeR.

3
X8 khixs-2
X2 -4
Vi du 4: Cho ham s6 f(x)=1-3 khi x = -2 . Tim cac khoang, ntta khoang ma

V3+x-5 khi -3<x<-2

trén d6 ham s f(x) lién tuc.

LOI GIAI
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3
Vi x*-4#0 véimoi x>-2 nén ham s6 f(x)= X +8 ac dinh trén khoang (-2;+«). Ta c6
X" -4
\ xX>+8 x5 +8 A1y ~ A A .
Vxg €(-2;+) thi lim f(x) = lim —— =—2—=f(x,) nén ham s6 f(x) lién tuc trén khoang

X=X, X% x5 -4 x; —4

(—2;+oo) .
Véimoi xe[-3;-2) thi 3+x>0, do d6 ham s6& f(x)=+3+x -5 xac dinh trén nita khoang

[-3;-2). vx, €[-3;-2) ta cd lim f(x)= lim (\/3+x —5) = 3+x, —5=1(xy) nén ham s6 f(x) lién

X=X X=X

tuc trén nita khoang [-3;-2).

Tai x, =-2, taco f(-2)=-3. Va xlf-g f(x)= xlfg (\/3+—x—5) =-4#f(-2) nén ham s0 f(x) khong
lién tuc tai x=-2.

Két luan ham s6 f(x) lién tuc trén (-2;+x) va trén [—3,- -2).

DANG 3: CHUNG MINH PHUONG TRINH CO NGHIEM

PHUONG PHAP:

Budc 1: Bién d6i phueong trinh vé dang f(x)=0 .

Bu6c 2: Tim hai s6 a va b sao cho f(a).f(b)<0.

Bude 3: Chitng minh ham s6 f(x) lién tuc trén doan [a;b].

Tt d6 suy ra phwong trinh f(x)=0 6 it nhat mot nghiém thudc (a;b).

Chu y:

Néu f(a)£(b)<0 thi phuong trinh c6 it nhat mot nghiém thudc [a;b|

Néu ham s6 f(x) lién tuc trén [a;+o) va c6 f(a).xlir?wf(x) <0 thi phuong trinh f(x)=0 cd it
nhat mot nghiém thudc (a;+e).

Néu ham s f(x) lién tuc trén (—w;a| va c6 f(a). lim f(x)<0 thi phwong trinh f(x)=0 co it

X—>=0

nhat mot nghiém thudc (-«;a).
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Vi du 1: Chitng minh rang phuong trinh 4x* -8x* +1=0 ¢ nghiém trong khoang (-1;2)

LOI GIAI
Ham s8 f(x)=4x’-8x*+1 lién tuc trén R.
Ta c6 f(-1)=-11,£(2)=1 nén f(-1)£f(2)<0

Do d6 theo tinh chat ham s6 lién tuc, phuwong trinh da cho c6 it nhat mot nghiém thudc
khoang (-1;2)

Vi du 2 : Chitng minh phwong trinh 4x* +2x* -x-3=0 c0 it nhat 2 nghiém thu¢c khoang

(-11) .

LOI GIAI
Dat f(x)=4x*+2x* -x-3 thi f(x) lién tuc trén R.
f(-1)=4+2+1-3=4;£(0)=-3;£(1)=2.
Vi £(-1).£(0) <0 nén phuong trinh ¢6 nghiém thudc khoang (-1;0)
£(1).£(0)<0 suy ra phuwong trinh cé nghiém thu¢c khoang (0;1) .

Ma hai khoang (-1,0),(0;1)khong giao nhau. Ttr d6 suy ra phwong trinh da cho c6 it
nhat 2 nghiém thudc khoang (-1;1).

Vi du 3: Chttng minh phuong trinh x° -5x* +4x-1=0 ¢é ding nam nghiém.

LOI GIAI
Dt f(x)=x"-5x"+4x-1 thi f(x) lién tuc trén R

Ta co f(x)zx(x4 -5x2 +4)—1=(x—2)(x—1)x(x+1)(x+2)—1

3)_105
f(—2):—1,-f(—5] =5, 1> 0;f(-1)=-1<0
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f(lj :4—5—1>0;f(1):—1< 0;£(3)=120-1=119>0
2) 32

Vi f(—z).f[—%j <0 nén phuong trinh c6 nghiém thuc khoang [-2;-%].
Vi f[—%j £(-1)<0 nén phwong trinh c6 nghiém thudc khoang [—% ;—1}.
Vi £(-1) f [%) <0 nén phwong trinh c6 nghiém thudc khoang [—1,%}.
Vi f[%) £(1)<0 nén phuong trinh c6 nghiém thudc khoang G ;1}.

Vi £(1) £(3) <0 nén phuong trinh c6 nghiém thudc khoang (1;3).

Do céc khoang (_z;_gj, [_E

> ;—1], (—1;%], [% ;1}, (1;3)khdng giao nhau nén phuong trinh

co it nhat 5 nghiém thudc cac khoang trén.

Ma phuwong trinh bac 5 cd khong qua 5 nghiém suy ra phuong trinh da cho c6 dang 5

nghiém.

Vi du 4. Chting minh rang néu 2a+3b+6c=0 thi phirong trinh atan? x+btanx+c=0 ¢6 it

nhat mot nghiém thudc khoang (kn;§+ knj,k eZ.

LOI GIAI
Dt = tanx , Vi xe [kn;%ﬂ(nj nén te(0;1) phuong trinh da cho tré thanh:
at’ +bt+c=0 () vOi te(0;1)
Dt f(t)=at® +bt+c thi f(t) lién tuc trén R.
Ta sé chitng minh phuwong trinh () luén c6 nghiém te(0;1) .

. . 2 §
Cach 1: Ta ¢6 f(O).f(g) =5 (4a+6b+9¢)=[2(2a+3b+6c)-3c | =~
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Néu c=0 thi f(%j =0 do d6 phuong trinh (+) ¢ nghiém t=2 <(0:1)

N&u c+0 thi f(O).f[%] <0 do d6 phuong trinh (+) ¢6 nghiém t e [O;%n] do d6 phuong
trinh (*) cé nghiém te(O;l)

Vay phuong trinh atan®x+btanx+c=0 c6 it nhat mot nghiém thudc khoang

[kn;%+knj,k e”.

Cach 2:

Ta co f(0)+4f(l]+f(1):C+4(la+lb+cj+a+b+c:2a+3b+6c:O (#*)
2 4 2
-Néu a=0 tir gia thiét suy ra 3b+6c=0 do d6 phuong trinh (x) cé nghiém t=%e(0;1)

‘Néu a0 thi f(x),f(%],f(l) khong thé dong thoi bing 0 (vi phuong trinh bac hai khong
c6 qua hai nghiém).

Khi d6, tir (++) suy ra trong ba s6 f(o),f[%),f(l) phai c6 hai gia tri trai dau nhau ( Vinéu
ca ba gia tri d6 cing 4m hogc cing duong thi tong ctia chting khdng thé bang 0).

Ma hai gia tri nao trong chiang trai dau thi theo tinh chat ham lién tuc ta déu suy ra

phuong trinh (x) c6 it nhat mot nghiém te(0;1).

Vay phuong trinh atan?x+btanx+c=0 ¢d it nhat moét nghiém thudc khoang

(kn;g+knj,k e”Z.

Vi du 5: Cho ham s6 y =f(x)=x" —%m2x2 +32 (v6i m 1a tham s68). Chitng minh rang véi
m<-2vm>2 thi phwong trinh f(x)=0 ¢6 ding ba nghiém phan biét x;,x,,x; va thoa

diéu kién x; <0<x, <x,.

LOI GIAI
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