"Truy ngugc dau cac biéu thirc lién hop dé
giai phuong trinh vé ty”

Mg diu
bé  giai ptvo ty bang phwong phap nhan lién hop , thong thuong ta
bién doi phwong trinh vé dang (ax+b).A(x)=0 hodc
(ax® +bx+c).A(x)=0 trong do A(x)>0 vxeD( hodc A(X)<0, vxeD).
Tuy nhién trong nhiéu bdi todn dé chirng minh A(X)>0 wxeD
chiing ta can két hop véi phwong phdp ddnh gid dé gidi quyét tron
ven no, nguyén nhan la sau khi thuc hién phép bién do lién hop
dai lwong A(x) chira cdc biéu thirc ¢é ddu nguoc nhau .

T do ta nay sinh y tiwong truy nguoc ddu cdc biéu thire trong dai
luong A(x) dé dwa vé ciing mét ddu va lam cho dai lwong A(x) nay

hién nhién dwong (hodc hién nhién dm) véi moi x thudc tdp xdc
dinh

Vi du 1: Giai phuong trinh 2x° +3x* —17x - 26 = 2/x +1
Piéu kién x>-1 pt da cho tuong duong véi

Jx +1(\/x +1—2)+2x3 +3x%-18x-27=0
- (X—3)( VX+1

<:>(x—3)[ VXIlerzx%rgxw):o
VX+1+
Do _YX*+1 oo gyig__ ¥X+1 +(x+3)(2x+3)>0,vx>-1

VX+1+2 JX+1+2 )
Vay phuong trinh da cho c6 nghiém duy nhat x=3

Nhén xet :
- Thong thuong voi bien doi 2x° +3x* ~17x-30+2(2-/x+1)=0
2

MX+1+2

ddanh gid dé xir 1y phwong trinh 2x* +9x+10 =

<:>(x—3)[2x2 +9x+10— j:o. Ta cdn két hop phiong phdp

2

NX+1+2




- Khi ta thay thé cach nhém 2-Jx+1 bang cdch nhém
x+1(\x+1-2) sé dua phwong trinh dd cho veé dang
Ix+1
(X_3)(\/x+1+2
A X)= Jx+1
( ) JX+1+2

+2x2 +9x+9J —0, lic nay biéu thirc

+2x2 +9x+9 hién nhién duong voi moi x>-1.

Bai tap tuwong tu :
1) Giai phuong trinh x? + 2x+7=+/2x-3
2) Giai phuong trinh x* + x* + 2x+3=+/2x+3
3) Giai phuong trinhx® +x-3+12-x=0

Vi du 2: Giai phuong trinh 2x? —5x-1=+x-2+4—-x (TH&TT)
Phin tich .

- Trucc hét ta nhan dinh rang phwong trinh dd cho c6 nghiém
duy nhdt x=3 . néu chiing ta sir dung phirong phdp nhan lién
hop mét cach théng thuong , dau triede cdc biéu thirc trong
cdc nhém lién hop la nguoc nhau voi xe[2,4] , diéu do co thé
dan d‘en viéc phdi két hop véi phwong phap danh gia dé gidi
quyét tron ven phuwong trinh nay . Xudt phdt tir van dé do , ta
sé tim cdch nhém cdc biéu thirc sao cho sau khi nhan lién
hop phwong trinh sé co dang (x-3).f(x) =0, ma trong do
f(x)>0 ,vxe[2:4]

X—3 \ 1

- Ta nhan thay 1-J4- s 1+m>0VXE[2;4] , trong
—  —(x=3) . _ Yy

luc do 1-x "L va = <0Vxe[2;4], tor do ta truy

van ngwoc lai dau ca phép bién doi ndy bang cdch bién déi

thanh :

x-2(Vx-2-1)= ( \/L lic nay ta dam bao duoc
N
>0,Vxe|2;4

\/x—2+1> xe[24]

Lovi gigi



Piéu kién 2<x<4 .phuong trinh da cho tuong duong voi
(1—J4—x)+Jx—2(Jx—2 —1)+2x2 _6x=0
X—3 +(x—$4x—2
1+44-x  Ix-2+1
1 Ix=2

X—3 2x =0
Cj( {;+J4—x+ x—2+1+ j
& X=3

do— L, NX=2
1+4-x x—2+1
Vay phuong trinh da cho ¢6 nghiém duy nhat x=3.

+2x(x-3)=0

+2x>0Vx €[2;4]

-Nhin gje’t : cach gidi thdng thwong la bién doi phiong trinh vé
dang

(-3

VvOi phwong trinh

11
IXx=2+1 1+/4—x

—2x—1j _0sau d6 thuc hién danh gié déi

1 1
JX=2+1 1++4-x
khan hon nhiéu ©

~-2x-1=0, nhw vay sé kho

Bai tip tuong tu :

1) Giai phuong trinh 4x+1=+2-x +23x+1

2) Giai phuong trinh x* + 4x = 24/3x +1+2x -1

3) Gidi phuong trinh (x* +1)(x-1)+ 2J5-x +¥2x-1=5

Vi du 3. Giai phuong trinh Yx56 +x—1=x° -1
Diéu kién x>1 phuong trinh d4 cho twong dwong véi



43X +6 +4Jx-1=4x* -4

@4J_(J_ )+M(3(x+6)2—4)+4x2—5x—6=o

< 40X - (x-2)(x+14) + x—2)(4x+3)=0

— = +¥x+6
Jx=1+1 1/ X+6) +16+4$/ x+6

Wx-1 | x+6(x+14)

< (x-2) +4x+3 (=0
Jx-1+1 \/x+6 +16+4\/x+6
oS X=2
«/ 3 14
4 X+ (X+ +4x+3>0vVx>1

«/_+1 Jx+6)° +16+4.3/x+6

Vay pt da cho c6 nghiém duy nhat x=2

-Nhan xet
O thi du trén ta thay doi cach nhém (1-x-1) bang cach nhom
x—=1(vx-1-1) va cdch nhém(2-3/x+8) bang cach nhém

\3/x+6(13/(x+ 6)° —4) dé truy nguoc dau biéu thicc lién hop .

Bai tip tuong tuw
1) Giai phuong trinh 10x+2=+/4x+1+33x+1
2) Giai phuong trinh  x* +3x-8=+2x-3+3x-1
3) Giai phuong trinh x* +4x+1=+/3x+1+2¥/3x +5
X2 +14x +1=2x +1+ 249X +4 — 244 — X

15x+6 = Y2x+ 1+ +1+ 2/11x+ 4

6(x—1)Vx+1+ (X" +2)(Vx—1-8)=x(x* +2)(TH &TT T4/ 419)
(x+6)«/ﬁ+1:§/3ﬁ

M+ X11—3x = 2x+3

X=1+x+3+2,[(x-1)(x* ~3x+5) = 2x

Vi du 4. Giai phuong trinh 5x +3= (x+1)(2 x*+3 - x2)+\3/3x2 +5

Phuong trinh da cho tuong duong voi



(x+ 1) +?>(\/x2 +3—2)+(x+1— /3% +5)+x—1:0

2
< (x+1)Vx* +3 Z(_l + X' +3x—4 (x-1)=0
VX“+3+2 x+1 x+l \/3x +5+,3/ 3x? +5
x+1)° X>+X+4

< (x-1) (2 3) 2+

VX" + 3+ x+1 x+1 \/3x 5+,/ 3x? +5
= x=1

2
Do (X+1) + X"+ x+4 +l>OVXED

VX* +3+2 x+1 +(x+1)33%° 5+,/ 3x* +5
Vay phuong trinh da cho c¢6 nghiém duy nhat x=1

-Nhdn xet -

Véi xell thi dau ciia biéu thire (x+1) chwa xdc dinh , vi vdy khi
chon dai luong dé nhém véi ~2(x +1)\/m thi ngoai viéc xudt
hién nhdn tir (x-1) ta ciing cdn lam xudt hién (x+1)°

Bai tip twong tw
1) Giai phuong trinh  2x° + x* + x—1= xy/2x* + x +1 - 3/2x +2
2) Giai phuong trinh 3x-4+2x+3=(1- x)(x2 — 2% +3)

3) Giai phuong trinh x* —5x2 +13x -6 = (x — 2)V/x* = 3x+3 + 24/3x +1

Vidu 5 : Giai phuong trinh (x+1)vx+2 +(x+6)vx+7 = x* + 7x+12

* @hin tich

o Truéc hét ta nhin dinh phwong trinh ¢é nghiém duy nhdt
x=2. Néu ta sir dung phirong phdp nhdn lién hop mét cich
thong thuwong , dau truée cdc biéu thirc la ngwoc nhau nén cé
thé dan dén viéc phdi két hop véi phwong phdp danh gid . Ta
sé tim cdch khdc phuc van dé nay bang cdch tim nhém cdc
biéu thirc véi nhau sao cho phirong trinh dwoc dwa vé dang
(x-2).f(x) trong do f(x)>0,vx>-2.



o Déyrang , véi diéu kién x>-2 thi ta chia khdng dinh dwoc
ddu ciia nhi thire (x+1) vi vy khi thuc hién phép nhén lién
hop do6i véi (x+1)Nx+2 , ta can tao ra nhan tir (x+1)°(x-2)
hay ta can tim m,n sao cho :

m=
. , ;7oA. |—M+n=1
mx+n—«x+2=0 khi x=-1 ;x=2 ,tirc ta co hé :{

2Zm+n=2

WId Wik

Tir d6 nhan cd 2 vé ciia phwong trinh véi 3 cho ta :

3x% +21x + 36— 3(x +1)3/x + 2 —3(x +6)/x+7 =0

Tién hanh viéc nhém nhan tir cho biéu thirc 3(x+1)Jx+2 va
3(x+6)Vx+7 ,ta sé duoc :

(X +2)(x+4=3x+2) +(x+6)Vx+T(Vx+7 =3)+ % +3x~10=0

L% giai
bicu kién x>-2 . Phuong trinh da cho tuong duong vai :
(X+1)(X+4=3x+2) +(x+6)Vx+7 (Vx+7 =3)+x* +3x~10=0

(x+1)2(x—2) (x—2) ~ B
c>X+4+3m+(x+6)\/x+7—m+3+(x 2)(x+5)=0

(x+1)2 (x+6)Jx+7
x+4+3\/x+2Jr NX+7+3 +(X+5)

< (x-2) =0

oS X=2

(x+1)° (Xx+6)Vx+7

_l_
X+4+3JX+2  JX+7+3 ,
Vay phuong trinh da cho ¢6 nghiém duy nhat x=2

Do

+(x+5)>0vx>-2

Bai tap tuong tuw
1) Giai phuong trinh 3x* +14x+13=(x+1)v/4x+5 +2(x+5)V/x+3
2) Giai phuong trinh 5x* +(3x +1)v2 - x =17x+ 28+ 3(x~13)+/2x -1
3) Giai phuong trinh 2(8x* + 7x+1) = (x+1)v2x+3+2(3x +1)v/4x+2




Vi du 6: Giai phuong trinh:
(X+2)v/x+1—(4x+5)+/2x+3 =—6x—23

Diéu kién x>-1 dit Jx+1 =t(t>0)
Phuong trinh da cho tré thanh

£ 4+6t7 +t+17 = (467 +1)2t7 +1
& (47 +1)(V2t +1-t-1)+ (t-2)(3 +4t+8) =0

t? -2t

@(4t2+1)m+(t—2)(3t2 +4t+8):0
4t% + t )
@(t—Z)(m'Fst +4t+8j=0
St=2
4 +t
DO————+3t° +4t+8>0,Vt>0
V2P 41+t +1 7

V61 t=2 ,thay tr¢ lai ta tim duge x=3.
Vay nghiém cua phuong trinh da cho la x=3

o Nhdn xet.

Théng thuwong khi sir dung phép bién doi truy nguwoc sé lam xudt
hién nhitng biéu thirc khéng chira can cé sé mii cao . Trong
trieong hop sé mii cao nhat ciia biéu thirc khéng chiva can thire
bé hon s6 mii cao nhdt ciia biéu thirc chira can thirc , ta sir dung
phép dit dn phu dé thay doi vai tro ciia chiing .

Bai Tap tuwong tu .
1) Gidi phuwong trinh x—3+(x+1)Jx-1—-(x-1)/x+2=0
2) Gidi phuong trinh (8x+13)Vax+7 =12x+35+2(x+2)\2x+3
3) Giai phwong trinh 4x+12=(3x+8)Vx+6 —(4x+13)/x+2




** Binf ludn :

+) Khi gidi mot phieong trinh vé ty bang phwong phdp nhdn lién
hop ta thwong gdp rdt nhiéu khé khan & céng doan xir Iy phirong
trinh A(x)=0 bdi né phu thudc vao nhiéu sy tinh té ciia nguoi gidi
todn trong qud trinh so sanh cdc dai lwong cé trong biéu thirc A(x)
. Dé gidi quyét van dé nay , tat hay thé nhitng cdch nhém nhan tir
thong thuong bang nhitng cach nhém truy nguwoc ddu ciia biéu
thiee lién hop . ©

+) Khi bién déi truy ngwoc ching ta luén phdi chii y dén diéu
kién co nghia cua phwong trinh vo ty ban dau dé dam bdo ddu ciia
cdac dai lwong trong biéu thirc A(x) la cung dwong hodc cung dm.

+) Ta cdn chii y dén hé sé bdc cao nhat clia cdc biéu thirc chira
cdn va biéu thire khéng chira cin , néu ddu ciia chiing ngwoc nhau
ta sé sir dung phép truy ngwoc biéu thirc lién hop dé bién doi .

+) Trong phwong phap su dung lirong lién hop dé gidi phwong
trinh vo ty , vi¢c doan biét dwoc nghi¢ém va so nghiém cua phwong
trinh rat quan trong . Tuy nhién néu sir dung su hé tro ciia mdy
tinh bé tii CaSiO-FX 570ES van dé nay hoan toan dwoc gidi quyét

BAI TAP REN LUYEN

Bai 1. Giai phuong trinh 4v/x+2 ++22-3x =x* +8(TH &TT —T11/396)

Bai 2. Giai phuong trinh«/x—2 + 4 - x ++/2x—5 = 2x* —=5x(TH &TT — T4/ 388)

Bai 3. Giai phuong trinh x* +14x +1 = 2x +1 + 2J9x + 4 — 24— x

Bai 4. Giai phuong trinh15x + 6 = Y2x +1 ++x* +1+ 2J/11x + 4

Bai 5. Giai phuong trinh
6(x—D)Nx+1+(x +2)(x—=1-3) = x(x* +2)(TH &TT ~T4/ 419)

Bai 6. Giai phuong trinh (x+6)vx+2 +1=3/3x+7



Bai 7. Giai phuong trinh«/x* +9x -1+ xy/11—3x = 2x+ 3 (Cudc thi 45 nam
TH&TT)
Bai 8. Giai phuong trinh «/x—1++/x+3 + 2\/(x—1)(x2 —3x+5) =2x

Trich tir tai liéu Truy ngwoe diu cua tac gia Huong Nguyén (C1K36)





