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MOT SO PHUONG PHAP GIAI HE PHUONG TRINH

1. Phwong phap thé ) q
Noi dung phuwong phdap: Thong thuong ta rut mt bien hodc mét bi€u thic thich hop tur
mot phuong trinh va thay vao phuong trinh con lai cua hé ta thu dugc phuong trinh mot
an.
Chuy:

e Phuong trinh mot 4n ndy phai giai duoc

e MOt phuong trinh trong hé c6 thé dua vé tich ciia cac phuong trinh bac nhat hai 4n
X'+ 2x3y+x2y2 =2x+9 (1)
X* +2xy =6Xx+6 (2)

Giai

Giai h¢ phuong trinh : {

2
Phuong trinh (2) < xy:M

2 VA
x4+2x2(6x+2 X j+[6x+g X j —2X+9 < x* +12%° + 482 + 64X =0

thay vao phuong trinh (1) ta dugc:

x=0
X=-4
Vé6ix =0 thay vao phuong trinh (2) ta thdy khong théa man.

& x(x+4)’ =0 c{

Vi x =—4 thay vao phuong trinh (2) ta dugc y = % :

X=-4

Vay nghiém cta h¢ phuong trinh 12 : 17 -
y=—
4

Bai tap

Giai cac h¢ phuong trinh sau:

1 {xyz +3=y bS: (xy)=(0;3);(-2;1);(—-4;-1)

XYA/Xy? +y+5+2y+3=y° '

2 {x +x° —y(2x +x—y)=2. BS: (x'y)=(10)
x—1=\/§

3) {X (y+2)(xy 1) =8¢ —dxrl. pS: (x; y)=(1;—1);(—2;—Ej
Xy + X+1=x° 2
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x> +4y =y’ +16x
{l+ y’ = 5(1+ xz)

HD: phuong trinh (2) < y®—5x* =4 . Thay vao phuong trinh (1) duoc:

X°+(y?=5x")y = y* +16x DS: (xy)=(0;2);(0;-2);(L-3);(-13)

Xy +X+Yy=x-2y° (1)

xy2y — yJx-1=2x-2y (2)

Giai

Giai h¢ phuong trinh: {

X>1
y>0
Phuong trinh (1) < x* —xy —2y? —(x+y) =0 < (x+y)(x-2y-1)=0
X+y=0 X=-y
= =
X—2y-1=0 X=2y+1
Véoix=-y(voli) o
Véix =2y + 1. Thay vao phuong trinh (2) va bién doi, thu gon ta duoc:
(y+1)(\/ﬁ—2)=o©y=2(do y>0)e x=5
X=95

Dicu ki¢n: {

Vay nghiém cta h¢ phuong trinh 12 : {
Bai tap:
Giai cac h¢ phuong trinh sau:

1 {x“ —xX°y+x2y? =1

Cy—x e xy =1 bs: (xy)=(31);(-3-1)

6X* —3xy +X+y=1
2) vy . bS: (x;y) (0;1);(&0)
3X+Y+4/3X+y? =2 3

y? —5x* —4xy +16x -8y +16
31, :
y* =(5x+4)(4-x)

bS: (x; y)=(0;4);(4;0);(%4;0j
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BS: (x;y)=(2¥4;3/4)

{XZZy2 =Xy —X+2y

(y+1)3(x+y) - (x+3)Jx-y =2

c {xy+x—2=0
2 =Xy + X2+ Y —2xy—y=0
Xy+x—-2=0 o —1+45 1-5
HD@{(Xz_y)(ZX_y_l_l):O PS: (xy)=(L1); { IM f}

2. Phwong phap dit 4n phu

Noi dung phuong phap:
Diém quan trong nhat trong viéc giai hé 1a phat hién an phu u= f (x;y),v=g(xy). Co
ngay trong timg phuong trinh hodc xuét hién sau mot sd phép bién ddi co ban
x* —3x* —9x+22=y®+3y* -9y
Giai h¢ phuong trinh:

1
Xy —x+y==
y y >
Giai
bat y = - z, ta dugc hé phuong trinh

X+ 2 -3(x*+2°)-9(x+2)+22=0
x2+zz—(x+z)=%

(x+z)3—3xz(x+z) [(x+z)2—2xz}—9(x+z)+22:0
(x+z)2—2xz (x+z)_%

.| Xx+z2=S _,
bat : S >4P.
xz=P

S$°-3SP-3(S*-2P)-95+22=0 (S=2
Ta co: & 3
S?_2p_5=1 P=—

2 4



3
X=—
2
1
X+2=2 X—y=2 y:_E
3 & 3
{ {y
2
yo3
L 2
3
X=—
2

Bai tap
Giai cac h¢ phuong trinh sau:

D {3(x2+y2)+4xy—3 |
X?—2y? —4x-2y=-4
2 (2 _
HD: (2x+y) (x 2y) 3
(x2—2y2)—2(2x+y):—4

u=2x+y
Dit
v=x"-2y?

, x4+y2+xy(x2—2x—y):—2
2(x2—y)—xy(2x2—2y+1):5'
D! (xz—y)2+xy(x2—y):—2

2(x2—y)—xy(x2—y+l):5

X —y=
Pit y=t
Xy =V

X’y (1+y)+xy*(2+y)+xy’-30=0
x2y+x(1+y+y2)+y—11 '

2 2.,2 _
HD: o xy(x+y) +x*y*(x+y)=30
Xy(X+y)+xy+x+y=11
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bS: (x;y)

(0;1);(3; —%)

bSs: (xy)=(33)
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Xy =V 2 2 2

Pt {Xﬂ/:u pS: (x; Y)=(1;2);(2;1){5_;/ﬂ;5+\/ﬂ}£5+x/ﬂ;5—x/ﬁ]

x2+y+x3y+xy3+xy:—%

4)
x4+y2+xy(1+2x):—%
(x2+y)+xy(x2+y)+xy:—§
HD: < , 5 4
2 -
(x +y) Xy =—7

X +y=u . 5 251 (. 3
) pS: (xy)=| §~i-3= ;| -2
at {Xy:v > (X y) ( 4 16] (:L 2}

Xy’ +x+y+£:4
5) y : bS: (xy)=(51);(3;-1)

y2+x+£:3
y

N JX+Y+3x+y+7=3
\/x2+xy+4+\/y2+xy+4=3 '

bS: (x;y)=(5;-4)

x> +1+y(y+x)=4y

Giai hé phuong trinh : .
A e pone {(x2+1)(y+x2)—y
Giai

Nhdn xét: y = 0 khéng phai 1a nghiém nén hé da cho tuong duong vai :
2

X+1+y+x:4
y
2
(X +1j(y+x—2):1
y
2
5 X+, {u+v=2 {u=l
bat:{ vy = =
uv=1 v=1
y+X-2=v
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A A s | x=1 [x=-2
Vay nghi¢ém cua hé phuong trinh la : ; .
y=2 [y=5
Bai tap
Giai cac h¢ phuong trinh:

Xy+x+1l=7y
X2y? +xy +1=13y?

(x+£)+5:7
X))y

HD: < 5
(x+£) ~X_13
X y
1
X+==u
y y Ay (1.
Pt BS: (x y)=(3,1),(—,1j
X_y 3
y
4xy+4(x2+y2)+ 3 ~=7
2 (x+Y)
2x+iz3
X+Yy
3(x+y)2+(x—y)2+ 3 ~=7
HD: < (x+y)
1
X+y+——+X-y=3
X+Yy
x+y+i:u,|u|22
bit X+Y bS: (x;y)=(10)
X—y=V
3 Y+ y?Xx =6x°
1+ x°y? =5x%
l+y_2—6 1(£+YJ=6
HD: o X X 10
1 2 1 2 X
?+y =5 ;+y -2—=5
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v,
B 1
bat )l( bs: (x;y)=(1;2);(§;1j
~+y=u
X
(x+y)(1+ijz5
4) o
1
(x2+y2)(1+xzy2j:49
x+y+—+£:5
Xy
HD: < 11
X2+ Yy +—+—=49
Xy
X+==U
X 7435 7435
Dat pS: (x:y)= 1 || -1
y+==v
y
9y*(3x° -1)=-125
g 19V (3¢ 1)
45x°y +75x = 6y?
27x3+12—35=9
HD: < d
3x.—(3x+—j=6
y y
u=3x 15\ (2
bat bS: (x;y)=|=:=1|;| =35
’ v=% (%) (3 2)(3 j

3. Phwong phap sir dung tinh don di¢u ctia ham s

Noi dung phuong phdp o .
biém quan trong cua phuong phap nay la bién d6i mdt phuong trinh cia hé¢ vé dang
f(u)=f(v) véi f lahamsb don diéu trén D. Trdé suyrau=v
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(4x2+l)x+(y—3) 5-2y=0(1)
A +y* +23-4x =7 (2)

Giai

Vi du 1: Giai hé phuong trinh: {

Dk: XSE; yéE
4 2

Phuong trinh (1) < (4x* +1)2x=(5-2y +1)\5-2y < f(2x)= f (\/ﬁ)
Xéthamsé f(t)=(t*+1)t= f'(t)=3t"+1>0,vt
= f (t)1a ham ddng bién véi Vte R

X=0
f(2x):f(\/ﬁ)c>2x:\/ﬁ© y_5_4X2

2

Thay vao phuong trinh (2) ta duoc:

2
4x° +(5_24X) +243-4x-7=0 (%)

Nhan xét x = 0, x =% khong phai 1a nghiém cuia (*)

2
Xét g(x)=4x’ +(5_24Xj +2/3—4x 7 trén (0;%)

= g'(x)=4x(4x2 —3)—\/::W <0,VX€(0;%j

= g(x)la ham nghich bién

Mat khac g(£j=0c> x:E
2 2

x=l
Vay nghiém cta hé 1a : 2.
2

Bai tap

Giai cac hé phuong trinh sau:
X°(4y* +1)+2(x* +1)/x =6

xzy(2+2 4y? +1)= X+Vx2 +1
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HD: hé < 2y(1+«/4y2 +1) =%(1+ /%u]

Xét f(t)=t(1+t +1) = £ (t) déng bién=> 2y:§:>(x; y)=(1;%j
2 (2x+1)(2+\/4x2+4x+4)+3y(2+\/9y2+3)=0
4x°* -3y +3,1-3y =-5

3 2(x+y)3+4xy—3=0
(x+ y)4—2x2—4xy+y2+x—3y+1:0'

3y 4=7
4) Xy=y .
X2y +2xy° +y° =9

HD: Phuong trinh (2) < y(x+ y)2 =9< X:%—y
y
bat \/y:t>0:>0<t<§/§
Thay vao phwong trinh (1) thu gon: t° [(3—t3 )3 —t9:| =7t
ot [(S—t?’)?’—tg}—ﬁ?’ =0

ot —(3-t°) +7t=0

Xét hamsé: f (t)=t*—(3-t°) +7t=0,0<t <33
= f'(t)=9t°+0t?(3-t°) +7>0
= f(t) dongbién < t=1 . bS: (x;y)
5) {x5+xy“:y1°+y6
JAXx+5+.y?+8=6

(21)

bs: (xy)=(31);(-1)
x'-16 y'-1
6) 8x y
x> —2xy+y* =8
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4

HD: phuong trinh (1) < f (gj =f(y), véi f(t) _t (t=0)
bSs: (x; y):(J_rZ\/E;J_r4x/§)
7 {(x+\/1+7)(y+\/1+7)—1

X,/6X —2Xy +1 =4xXy + 6X+1

HD: phuong trinh (1) @x+«/1+7=—y+ I+y* o f(x)=f(-y)ox=-y
bs: (x Y)=(1;—1){3_2\/1—1;—3—x/1_1}

2

) 2x° —4x* +3x-1=2x*(2-y)y3-2y
8 :
VX+2 :3/14—x~/3—2y +1

HD: phuong trinh (1) < f (‘/3—2y) =f (1_£j

X

bS: (x;y) =( %}

XX -y —2=3x-2y’ (1)

Giai h¢ phuong trinh: :
{x2+\/1x23 2y—y2+2=0 (2)

Giai
" {—1§ x<1
0<y<2

bat z=x+1=z¢€[0;2]
Phuong trinh (1) < 2°-3z2°=y*-3y’. Xét ham sb: f(t)=t>-3t* vte[0;2]
= f'(t)=3t" -6t =3t(t-2)<0,vt €[0;2] = f (t)la ham nghich bién trén [0;2].
Ma f(z)="f(y)oz=yox+l=y
Thay vao phuong trinh (2) c6: x2—2v1-x? +2=0<>x=0
x=0

Vay nghiém cua h¢ phuong trinh Ia: {
Bai tap:
Giai cac h¢ phuong trinh sau:

D {\/ﬁﬁ—sﬁ

(x-1)' =y pS: (x3y) - (21)
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bs: (xy)=(31)

2 2 2 2

R e e RS

{\/x +2X+22 \/_ y+2y+1

(X%_ ‘i. s (X;y):(m){_lm__ma}[_l_@_—1—¢§
{

JY +2y+22- IX =X +2x+1

HD: Trir vé v6i vé cuia hai phuong trinh ta duoc:

f(x)="f(y)vei f(t)=vt*+2t+22 +Vt+E2+2t+1t>0 o x=y
Thay vao phuong trinh thir nhit = Phwong trinh ¢6 dang :
g(x)=g(1), voi f( )=x2+2x+1—\/x2+2x+22 +UX,t>0

X+1 x+1

\/_ VX2 +2x+22 \/x +2X+22

9'(x)=2x+2+
bS: (x;y)=(L1).
4. Phwong phap danh gia

Noi dung phu’O’ng phdp: V61 phuong trinh nay can phat hién cac biéu thirc khong am
trong hé va ndm vitng cach van dung cac bat ding thirc co ban.

o R y=—X+3x+4

Giai h¢ phuong trinh :
X=2y'—6y—2
Giai

y—2=—(x+1)*(x-2)
x=2=2(y+1)*(y-2)
Néu x > 2 thi tir phuong trinh (1) = y—2<0. Diéu ndy mau thuin v6i phuong trinh (2):
X —2vay -2 clng diu
Néu x < 2. Lap ludn tuong tu, suy ra vo ly
Néu x = y = 2 thay vao thoa mén h¢.

Hé da cho @{

X=2

Vay nghiém cta h¢ phuong trinh 12 : {
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x+“szz+y
. R VX =2
Giai h¢ phuong trinh: X x+9
2xy )
+ =y* +X
Jy?—2y+9
Giai

Cong vé voi vé hai phuong trinh ta duoc:

2Xxy N 2Xy
I —2x+9  3[y*—2y+9
Taco: %% —2x+9 = Y(x—1)% +2°
2yl 2|

2Xy <

:X2+y2

>2
Xy

- S =~
Ix-2x+9 Yx2-2x+9 2

2Xy

Tuong ty =
Jy?—2y+9

<|xy]

p s X
Mat khac: x*+y? > 2|xy| = VT (1) < VP (1). Dau bang xay ra c{

Thr lai ta dugc nghiém ctia hé 1a : {
Bai tap
Giai cac h¢ phuong trinh :

36x*y —60x* +25y =0

1) {36y°z—-60y* +252=0.
362°x—60z% +25x =0

y= 60x°
36x* +25

2
HD: < z:—62y
36y° +25

60z°
X=—
36z°+25

\/3x+1+\/3y+1:4

2 {2x+2yﬂ—3

x=0
y=0’

=[xy

{

1)

x=1
y=1

>
I
I
N
I

bS:

b
I
< <

Il
N
Il
oo ©

bS:x=y=1
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X+Y—+Xy=3
3) Y \/_y : bS:x=y=3
VX+1+,y+1=4
2 x+432-x-y?+3=0
Yx+32—x+6y-24=0

HD: Cong 2 vé ctia phuong trinh dugc
X +32=x+4x+432—x =y -6y +21
=VT <12; VT > 12
bS: (xy)=(16;3)
2 2 7
5) (2 -1)(2y —1)_§xy |
X2+ y?+Xy—7x—6y+14=0
s 7 10
HD: Phuong trinh (2) = y e [1;5} X e [2;3}

Phuong trinh thir nhit < (ZX —ij(Zy —ij :%
X y

Xét ham so f(t)zzt—% = f(t) dong bién véi Vt & (0;+o0)
= f(x).f(y)=f(2).f(1)== bS: (xy)=(21)
124/3-1

4

X' +2y —x=
6) .
yi+2xi—y :—_121{5_1

HD: Cong vé hai phuong trinh ta dugc:

(x2+x—%jz+(yz+y—%j2=0 ps- (X;y)z(—l—\/é;_“\/gj

2 2

7 2(x+y)3+4xy—3=0
(x+y)4—2x2—4xy+2y2+x—3y+1:0
2(x+y) +4xy—3=0
HD: < ( ):) ¢
(x+y) —2(x+y)’+(x+y)+(2y-1)*=0
C6: (x+ y)2 > 4xy . Ttr phuong trinh thi nht :>2(x+y)3+(x+ y)2—320c> X+y=>1
Phuong trinh (2)
(x+y) —2(x+ y)z+1+[(x+y)—1]+(2y—1)2 =0 BS: (xy)=(L1)
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\/5x2 +2Xy +2y° +\/2x2 +2xy+5y? =3(x+Y)
J2X+y+1+237x+12y +8 =2xy + y +5

HD: \/5x2 +2xy +2y? +\/2x2 +2xy +5Yy°

:\/(2x+ y) +(x—y) +\/(x+2y)2 +(x-y)’ > [2x+ y|+|x+2y| = 3|x+ y| = 3(x+Y)
Vay phuong trinh thir nhit < x=y >0

Thay vao phuong trinh (2): v/3x+1+23/19x+8 = 2x* +5x+5

= 2x° —2x+[(x+1)—\/3x+1}+2[(x+2)—§’/19x+8}:0

8)

x2 _ X (2x +14)(x2 —x)
+ =
X+14+43x+1 (x+2)" +(x+2)Y19x+8 + J(19x +8)?

<:>2(x2 —x)+

o xP-x=0.
bS: (xy)=(0;0);(31)



