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Vén dé 3. Chirng minh phuwong trinh c6 nghiém

Phuong phap :
e D€ chting minh phuwong trinh f(x) =0 c6 it nhat mot nghiém trén D, ta

chitng minh ham s0 y =f(x) lién tuc trén D va c6 hai sé a,beD sao cho
f(a).f(b) <0.

e D€ chirng minh phuong trinh f(x) =0 c6 k nghiém trén D, ta chttng minh
ham s6 y = f(x) lién tuc trén D va ton tai k khoang roi nhau (a;;a;,4)
(i=1,2,...,k) nim trong D sao cho f(a;).f(a; ;) <0.

Cacvidu

Vi du 1 Chting minh ring cac phurong trinh sau cé diing mot nghiém.
1. x° +3x+1=0 2.

X +2x = 4+3v3-2x

Loi giai.

1. Xét ham s8 £(x) =x> +3x+1 12 ham lién tuc trén R

Mat khac: f(-1)=-1,£(0)=1=£(-1)£(0)=-1<0

Nén phuong trinh f(x)=0 c6 it nhat mot nghiém thudc (—1; O) :
Gia st phwong trinh ¢6 hai nghiém x;,x, .

Khi d6: f(xl)—f(x2)=0©(x§—x§)+3(xl—x2):o

<:,>(x1 —xz)(xiL +xfx2 +x%x% +x1xg +x% +3):O (1)

A
2 2
Do A= x1 + 1x1x2 + 1xlx2 +x§ + 1x1x2 +3>0
2 4 2
Nén (1) & x; =%,
Vay phuong trinh ludn c6 dang mét nghiém.
2. Diéu kién: x < %

Phurong trinh <> x> +2x—-3y3-2x —4=0
Xét ham s8 f(x) = x> +2x—3v3—2x —4 lién tyc trén (—00; %}

£(0)=—4-33 <0, f(j 189 :f(O).f(§j<O

Nén phuong trinh f(x)=0 c¢ it nhat mot nghiém
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Gia stt phwrong trinh f(x) =0 c6 hai nghiém x;,x,
Khi do: f(x;)-£(x,)=0

& (4 -3 )+2(x —x,)-3({B-2 - B-2x; )= 0

2 2 6
@(xlxz)[x1+x1x2+x2+2+ =0
B
S X =Xy
2 2
3
(V‘IBZ[X1+X—2J +22 40y E >0)

Vay phuong trinh luén cé nghiém duy nhat.

Vi du 2 Chttng minh riang phwong trinh sau 6 it nhat mot nghiém :
1. x +3x°-1=0 2.

x? sinx +xcosx+1=0

Loi giai.

1. Ta c6 ham s6 f(x) =x" +3x° —1 lién tuc trén R va £(0).f(1)=-3<0

Suy ra phuong trinh f(x) =0 c¢6 it nhat mot nghiém thudc (0;1).

2. Ta c6 ham s6 f(x) = x% sinx +xcosx +1 lién tuc trén R va £(0).f(1) =-rn <0.
Suy ra phuong trinh f(x)=0 c6 it nhat mot nghiém thudc (0; ) .

Vi du 3. \/ X2 +2x% +15x% +14x+2 =3x* + x+1 ¢6 dung 5 nghiém phén biét

Loi giai.
Phuong trinh da cho twong duong véi

2
x5+2x3+15x2+14X+2:(3x2+x+1)

o x° -9t -3 +18x%2 +12x+1=0 (1)
Ham s8 £(x) =x° —9x* —4x> +18x? +12x +1 lién tyc trén R
, 1 19
Ta cé: £(-2)=-95<0,f(-1)=1>0,f| -= |=——<0
2) 32
£(0)=1>0,£(2) =—47 <0,£(10) =7921 >0

Do d6 phuong trinh f(x)=0 c6 it nhat 5 nghiém thudc cac khoang

(—2-1), (—1;—%}, (—%;0], (0;2), (2;10)

Mt khac f(x) 1a da thiic bac 5 nén 6 toi da 5 nghiém.
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Vay phuong trinh da cho cé dung 5 nghiém.

CAC BAI TOAN LUYEN TAP
Bai 1 Chttng minh ré”mg phuong trinh sau c¢é ding ba nghiém phan biét
1. x> —3x+1=0 2. 2x+631-x =3
Bai 2 Chting minh réng phuong trinh sau luén ¢6 nghiém véi moi gia tri ctia
m, n
3 1 1
l.m(x—l) (x+2)+2x+3:0 2. ————=m
cosx sinx
3.m(x—a)(x—c)+n(x—b)(x—d) =0 (a<b<c<d).
Bai 3 Cho m >0 va a,b,c la ba s6 thuyc bat ky thoa man
a_, b +E 0. Chiing minh ré“mg phuong trinh ax’ +bx+c=0 ludn
m+2 m+1 m
c6 nghiém.
Bai 4. Chitng minh rang phuong trinh :

1 x*+x° -3x%2 +x+1=0¢6 nghiém thuoc khoang (—1,'1)

2. x° =5x° +4x—1=0 6 ndm nghiém thuoc khoang (—2;3)

3. a(x—b)(x—c) +b(x—c)(x—a)+c(x—a)(x—b) =0 ;a,b,c>0 co hai
nghiém phan biét.

4. (1-m?)x° —3x—1=0 ludn c6 nghiém véi moi m

5. m%.(x—2)+ m(x—1)%.(x=2)* +3x—4 =0 ¢6 nghiém véi moi m .

Bai 5 . Cho cac s6 thuc duong m,n,p théa man: n<m; mp < n’va

2. b +<=0. Chting minh rang phuong trinh : f(x) = ax* +bx+c=0 ludn
m n p

c6 nghiém.

Bai 6.

1. Cho ham s0 f :[O; 1} - [O; 1] lién tuc.Chiing minh r.:?mg ton tai it nhat mot
sO thuc ce [O;l] sao cho f(c) =cC.

2. Cho ham s0 f:[0;+0) —[0;+00) lién tuc va lim Lk =L <1 Chtng minh

X—>+0 X
rang ton tai it nhat mot s6 ¢ > 0 sao cho f(c)=c.

3. Tim tat ca cacham s6 f: R — R lién tuc tai x=0 thoa: f(3x) =1(x).
4. Cho ham s6 f: [0;1} — [0; 1] lién tuc trén [0;1} va théa f(0)=£(1).
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Chitng minh rang véi moi s& tu nhién n thi phwong trinh f(x) — f(x + l) =0
n

ludn ¢6 it nhat mét nghiém thude doan [0;1] .

Bai 7.

1. Cho ham s6 f lién tuc trén doan [a ;b] va n diém X;;X,;...; X, € [a;b] .
Chiing minh réng ton tai it nhat mot diém ce [a; b] sao cho

nf(c) =f(x;) +£(xy) +... +£(x,) -

2. Chitng minh rang ton tai duy nhat cac s 0 <a.<p<1 sao cho

cosa=a’ va Btanf=1.
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