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HE PHUONG TRINH

Dang Thanh Nam
Auditing 51a, National economics University, Ha Noi, Viet Nam

Email : dangnamneu@agmail.com

Yahoo: changtraipkt
Mobile: 0976266202

Cung Véi phirong trinh, bdt phuong trinh vo ty thi hé phurong trinh 14 bai todn ludn xudt hién

trong dé thi cdc nam
Thar tw wu tién cac hwong khi gidgi hé phwong trinh

+ C&c hé ma 2 phirong trinh cia hé c6 dang tiong dwong thi trir 2 vé cia hé, hodgc céng 2 vé cia
hé sé duoc nhan tu chung.

+ Bién doi twong dwong hé phirong trinh da cho, bién déi rat ra mét phuong trinh trong hé 1a
phuong trinh tich,

+ Cac hé co biet thuc xy; X+ y;(X+y)*; Xx—y; x> —y?,..dat U=X+Yy;v=Xy

+ C6 cac nhan tiz chung ¢ cdc phirong trinh cia hé thi dat dan phuy.

+ Thuong thi Bé thi Pai Hoc cho dat an phu nhung ta khong thé nhgn thcfy ngay dwoc nén dat
cai gi. Vi vdy phdi chia hogc nhan véi mét biéu thic cua bién ndo dé( chang han nhu
X, Y, X2, X, XY, ... ) sau dé méi dat an phu duoc.

+ Hé ¢6 mét phwong trinh dgng 1a ham bdc 2 cua x hodc cua y, gidi phirong trinh ndy theo dn
do sérut ra x theo y (hoac ytheo x).

+ Thay biéu thirc & mét phwong trinh vao phuong trinh con lgi.

+ Bién doi cdc phwong trinh trong hé riti dung phwong phép ham soé.

+ Pdnh gid nho vao diéu kién ¢ nghiém cua hé, cac bar dang thirc.
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PHUONG PHAP BIEN POI TUONG PUONG

BAI TAP MAU

Bai 1. Giai h¢ phuong trinh:

{SXZy —4xy* +3y° -2(x+y)=0 (1)

X, R
XY(C +Y?)+2= (x+ y)’ N

Loi gidi:

Bién d6i phwong trinh thu hai cua hé:

XY(X* +y)+2=(x+Y)* & xy(x+ y)* =2x°y* + 2 = (x+ y)?

S (X+ ) (xy-D-2(xy —1)(xy +1) =0 < (xy —D((x+ y)* —2(xy +1)) =0
=1

SKy-DX+y*-2)=0< XZ ,

X“+y =2
(i). Voi xy =1, thay vao (1) ta duoc: 5x°y —4xy* +3y> —2xy(x+Yy) =0

X= :1
< 3x°y —6xy’ +3y’ =0 < y(x~y)* =0, nhung do Xy =1nén XZy@[x—i— 1

(ii). V6i x* +y*> =2, thay vao (1) ta dugc: 5x*y —4xy* +3y® — (x> + y*)(x+y) =0

X=2
S X —Ax°y +5xy° —2y° =0 < (x=2y)(x—y)* :O<:{X y

Thay vao phuong trinh (1) ta suy ra cac nghém cua hé la

2 2

{1{1 Z\E Z\E
y=1|y=-1 .y ' y__\ﬁ
5 5

X+y=2

Bai 2. Giai hé phuong trinh {4)(2 by o5 (2% y)\/x_y (x,yeR)

e

Loi gidi:
Diéu kién: xy >0
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X+y=2

H¢ tuong duong véi
' s 8v {(2x—y)2+4xy—5(2x—y)\/x7y:0

X+y=2
=

(2x—y—\/x7y)(2x—y—4\/x7y) =0

X+y:2 X+y:2
2x-y-y=0 ||asx-2=2x—x  |*TEYEL
& { & { & X_22+8\/5 y—22_8\/6

X+y=2 X+y=2 T T

2X—y—4/xy =0 3X—2 = 42X X2

Vay hé c6 hai nghiém Ia (x,y) = (1,1){

22486 22-86
25 ' 25

(2¢ +y)(x+y)+x(2x+1)=7-2y

Bai 2. Giai h¢ phuong trinh
X(4x+1)=7-3y

e

Loi gidi:
2X3+2XPY + XY+ VP 42X+ Xx=T-2y
{4x2 +Xx=7-3y
Trir theo vé hai phuong trinh ciia hé ta duoc phuong trinh
2X°+2xPy +xy+ Yy’ —2x2 =y & 2x3(X+y)+ y(x+ y)—(2x2 +y) =0

y=-2x°

c>(2x2+y)(x+ y—l):Oc{yzl_X

Pén day xét timg truong hop ta suy ra nghiém cua hé

- N Xy—X+y=3
Bai 3. Giai hé phuong trinh 3 2 3
A% +12x* +9x=—y* +6y +5

e

Loi gidi:
H¢ tuong duong voi
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y=-1-X
Xy—-x+y=3 Xy—-x+y=3
, &
(x+y+1)(2x+2-y) =0 y=-2-2X
Xy—-X+y=3
[(y=-1-x [(y=-1-x
X(-1-x)-x-1-x=3 X(-1-x)-x-1-x=3
=S &

y=-2-2X y=-2-2X
X(-2-2x)-x-2-2x=3 X(-2-2x)-x-2-2x=3

X_—5J_r\/§
4
=
2325
y="—"4

Vay h¢ co hai nghiém 1a (x,y)= ( 1 7

5+.5 212\/5]

x* +4x = y* +16x

Bai 4. Giai hé phuong trinh
> PRTOnS {1+ y* =5(1+x)

e

Loi gidi:
Hg¢ da cho tuong duong véi

{x(x2 —16): y(y2 —4)

y® =4 45x°
Binh phuong hai vé phuong trinh thir nhat ctia hé ta dwoc
X2 (x2 —16)2 =y’ (y2 —4)2 vathay y* = 4+5x*vao ta dugc
x?(x2~16) = 25x* (4+5x%)" o 4x?(x* ~1)(31x* + 64) = 0
- Véi x=0tadugc Y’ =4 < y==2

-15x=5 { =-3
- Véi X? =1 hé tré thanh { Y N Y

y?=9 x=-1
y=3
Vay hé c6 bon nghiém 1a (0,+2);(-1,3);(1,-3)

Céch khéc: Xem phuong phap dong bac
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Bai 5. Giai h¢ phuong trinh:

. .

Lo gidi:
Diéu kién x>0,y #0.

Khi d6 hé phuong trinh tuong duong voi

1 3 2 3 1
== 2 . 2 oy oy
X“+y 2X<:> X“+y® 2x 2y
1- 21 2 :i Zzi_i (*)
X“+y° 2y 2X 2y

Nhan theo vé hai phuong trinh cua hé ta dwoc
. 4 S = 92 -~ 12 <9y 48Xy’ —x* =0
X“+y° 4x° 4y

c>(9y2—x2)(y2+x2):0c>x2 =9y? & x =43y

Tir ddy thay vao phwong trinh (*) ta dwoc nghiém cua hé la (x,y) = (g —%) :

Bai 6. Giai h¢ phuong trinh:

2+6y:5—«/x—2y @
y
X—X=2y =x+3y-2 (2)

Loi gidi:
Tir phuong trinh (1) caa hé ta suy ra: X—2y —YyX—2y —6y* =0 (¥)
Ta dit t =/X—2y, khi @6 phuong trinh (*) tré thanh: t> — yt —6y* =0, phwong trinh nay cé biét

t=3y - JX—=2y =3y
t=-2y | /x-2y=-2y
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HE PHUONG TRINH

(i). V&i [x—2y =3y, khi dé ta c6 hé
Jx=2y =3y

{ X—M =X+3y-2

(ii). V6i \[x—2y =—2yta co he
Jx-2y =-2y

{ X—M =X+3y-2

Bai 7. Giai h¢ phuong trinh :

16x°y° —9y® =(2xy - y)(4xy2 + 3)
4x2y? —2xy° +y* =3

Lot qidi :
Nhan thiy y=0khang la nghiém cua hé da cho, khi do ta chia hai vé cia phwong trinh thir nhat

cho y*va chia ca hai vé ciia phuong trinh thi hai cho y?, khi d6 hé tré thanh :

16x3—9=(2x—1)(4x+izj 6))
y
2 3
4X° =2X+1=— (2)
y
. 3 .. . X - :
The Ftu: phuong trinh (2) vao phuong trinh (1), ta dugc :
16x° -9 = (2x—1)(4x+4x2 —2x+l) < 16x° -9 :(2x—1)(4x2 +2x+1)

<16x° —9=8x>—1< x =1, thay vao phuong trinh (2) ta suy ra % =3 y=+1.

Vay hé c6 hai nghiém la (x,y)=(1,-1);(11).

Bai 8. Giai h¢ phuong trinh:
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{xz(y+l)(x+ y+1)=3x* —4x+1

Xy +X+1= x>

Lo gidi:
Nhan thiy x = 0 khdng la nghiém cua hg, tir phuong trinh thi hai cua hé ta c6

2

X " N , A
y+1l= ta the vao phuong trinh tha nhat, ta dugc

2 2 _ x=1
xz(x " 1j(x+x " 1j=3x2—4x+1<:>(x—1)(2x3+2x2—4x):OQ[X do x=0.

% Véi x=1=y=0.

o V(’yix=—2:>y:—g

Vay h¢ c6 hai nghiém la (x,y) = (1;0);(—2;—%].

Bai 9. Giai h¢ phuong trinh :

X+Yy+Xxy(2x+y)=5xy
X+y+xy(3x—y)=4xy

Lo1 gidi :

Nhan thay x =0,y =01a mdt nghiém cua hé.

Véi Xx=0,y#0hoac x=0,y=0khdng la nghiém cua hé.

Taxét Xy #0, khi d6 chia theo vé ca hai phuong trinh trong hé cho xy thi hé tré thanh
l+l +2X+y=5
Xy

l+l+3x—y=4
Xy

Trir theo V& hai phuong trinh cua hé ta suy ra: 2y —X=1=x=2y-1 ta thé vao phuong trinh
thir hai cua hé ta duoc :

2y -1+y+y(2y-1)(5y—3) =4y(2y-1) <10y’ —19y* +10y-1=0
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y=1 x=lLy=1
S (y-1)(10y° -9y +1)=0e| 9141 S| -14Va 9441
=0 710 VT

Bai 10. Giai hé phuong trinh :

{\/mﬂ/x—y—ﬂm
Vx+.fy =1

.

Lo1i gidi :
Diéu kién: x>y>0.

Phuong trinh thir nhit cua hé tuong dwong véi (Jx y —1)( X—y —1) =0 {

(). V6i /x+ Yy =1khi @6 hé tro thanh {

JX+y=1 {X:O;yzl

=
x+fy=1 [x=Ly=0
L : X x-y=1
(ii). V&i /x—y =1 khi d6 hé tré thanh < x=1y=0
Xy =1

Vay hé c6 hai nghiém la (x;y)=(10);(0;1).

Bai 11. Giai hé phuong trinh:

X2+ Y+ X3y + Xy + Xy = —
" (xyeRr)

x* + y2 + xy(L+ 2x) :_T

Loi gidi:
H¢ da cho tuong duong voi:
X2+ y+xy(x* +y+1) :_75 )]
2 2 _5
(X +y) +xy=—~ (2)
Lay (1) trir (2) theo vé ta dugc :

O+ )AL= (X" +y) +xy(x* +y) =0 (X +y)(xy +1-(x* +)) =0
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X*+y=0
xy+1-(x*+y)=0

+ Vi x2+y:0:>y=—x2:>HPT<:>x.(—x2)=_75<:>x=3%Sy:_s/f_:

xy+1+xy(xy+2):_—5
+Voi xy+1-(xX*+y)=0= X’ +y=xy+1= HPT < - 4
O+ +xy =—=

Xy =— x=1
<:>(xy)2+3xy+g:0<:>xy:—:> 2 N -3
4 2 2 -1 y=—

X +y:?

Vay nghiém cua hé la: (x,y)= (1,—%);&/%,—3, /f—:j Bai 12. Giai hé phuwong trinh:

X(x+y+1)-3=0

X, yeR
(x+y)2—%+1:0( yeR)
X

Loi gidi:
Piéu kién x £ 0

Khi d6 hé phuong trinh twong duong voi:

x+y+1—§:0 x+y:§—1
X X
5 13 5

(x+y) -=+1=0 (=-D)°-=+1=0
X X X

x=1
3 x+y:§—l { =1
X+y=—-1 X y=

& X Sy Sl (x=2
x*-3x+2=0 { _ _3
=2

Vay h¢ c6 hai nghiém: (x,y) =(1,1),(2,—Ej :
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-9 ~1+1=0 1
Bai 13. Giai hé phuong trinh - 1V )+y -1+ M

y(8x* +1) =3x+ 22+ (xy +1)*  (2)
Loi gid:

Diéu kién: y>1

Khi d6 tir (1) ta suy ra: \/y—1+1=0=x(y—9) =8¢ +x*y* —18x’y —y—-2/y-1=0 (3)
va (2) tuong duong véi: 18X*y +y = 3X + 22+ X y* + 2xy +1

18Xy +y—3x—x°y? —2xy—22=0 (4)

Lay (3) cong vai (4) theo vé ta dugc:

81x% —3x—22—2(xy ++/y-1)=0 (*)

Mat khac tir (1) ta lai co: Xy +m =9x-1, thay vao (*) ta suy ra:

81x* —3x—22-2(9x-1) =0 < 81x* —21x-20=0

Bai 14. Giai hé phuong trinh:

X+Y=X+y+2

Lo gidi:
. X—y>0
Diéu kién: { y &)
X+y=0

Khi d6 hé tuong duong véi:

(x=y)* =(x-y)’ D(Kif*{(X—y)z(x—y—l) =0
(X+Y)? =(X+Yy)+2 X+y=2

X+y=2

X-y=0 x=1 [x=2
= = v

X+y=2 y=1 |y=0

Xx-y=1

Vay hé c6 hai nghiém: (x,y)=(11);(2,0) .
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Bai 15. Giai hé phuong trinh:

(3x+ 4 -Box)2’ = z(§_3x+s)

y+log, x=1

. .

Loi gidi:

+ Diéu kién 0< x<5

+ Tu (2)taco y=1-log, x=1og, 2 =2 :E, thay vao phuong trinh (1) ta duwoc phuong trinh:
X X

V3X+4—+/5—x =19-3x% +8x
& (V3Xx+4 —4) +(1-+/5-X) =16—-3x* +8x

3x-12 X—4
= + =—(x-4)(3x+4
V3x+4+4 1+45-X ( X )
3 1

+
V3x+4+4 1++/5-x

SX-4=0x>0)=x=4=>y=-1

& (x-4)(

+3x+4)=0

Vay nghiém cua hé la (X;y) =(4;-1)

Bai 16. Giai hé phuong trinh:

X' +2x°y +x°y? =2x+9 (1)
{ (xyeR) (*)

X* +2xy = 6(x+1) (2)

Loi gidi:
+ Thay 2xy = 6x+6— X" & (2) vao phuong trinh (1), ta duoc

6X+6—X*

X+ x*(6x+6—-x")+( )2 =2x+9

& 4X7(6X+6) + (6x+6—Xx*)* =4(2x+9)
& x4+ 2x%(6x+6) + (6x+6)° = 4(2x+9)
& X +12x% +48%° +64x =0 < x(X° +12%* +48x+64) =0

x=0

< X(x+4)° =O<:{
X=-4
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0=9
+Vsi x=0=(*) < =VN
0=6
X=-4
+Voi x=-4=> Mo 17
4

Vay hé c6 nghiém duy nhat (x, y)= (—4,%) .

Bai 17. Giai hé phuong trinh:

{x+ y—\/W:3

x+1+ y+1l=4
Loi gidi:
. >0
+ biéu kién {Xy ™*)
X, y=>-1

Khi d6 hé phuong trinh tuong duong véi

X+ Y =3+./xy X+Yy =3+/Xy
& &
3+XY + 24Xy + 4+ /xy =14

{x+y:3+\/x7y {x+y:3+\/x7y
=

<~
Axy +4+xy) = (11-\xy)’>  |3xy+26,/xy -105=0

© {x+y:3+\/x7y {X+y=6 {x=3
=

= \/@zsg y=3

5y -3

Vay hé c6 nghiém duy nhét (x,y)=(3,3) .

X+Y+2yXy+x+y+1=14

Bai 18. Giai hé phuong trinh:

{xy+x+1:7y )

X, R
x?y% +xy +1=13y° (2)( yeR)

Loi gidi:
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Nhan thdy y =0, khong la nghiém cua hé, do do ta chia ca 2 vé cua (1) cho y; chia ca 2 vé cua

(2) cho y?.
x+1+l=7
oAy y y
Khi d6 hé tro thanh: L
x2+i+—2=13
y 'y
(x+£)+1=7 (x+l):7—§ (x+1):7—5
y 'y y y y y
i 1 X i X X < X X
(x+=)?-==13 |(7-=)*-==13 |(-)*-15=+36=0
y y y y y y
1 X -
(X+=)=7-— x=12
y y
y=1
X
= §:12 < x=1l
X_3 y=§
y |-

Vay h¢ c6 hai nghiém (x,y)= (12,1);(1,%] :

Bai 19. Giai hé phuong trinh :
JX+Y +X+3 :y_—3
X
1/x+y+\/§=x+3

Lo1 gidi :
biéu kién: x>0;y>3.

Khi 6 phuong trinh thir nhat cua hé twong dwong véi

y-3 _y-3_ y=3
JX+Y —/X+3 X JX+Y —VX+3=X

(i). V&i y=3, khid6 2vx+3 =0« x =-3loai.

(ii). V&i X+ Yy —+/X+3 =X, khi d6 hé tré thanh

1/x+y—\/x+3:xC> x+3+/x =3 o xolve8
\/x+y+«/7:x+3 JX+Y—=VX+3=X i
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Vay hé c6 nghiém duy nhét (x,y)=(18).

X>+xy—-3x+y=0
Bai 20. Giai hé phuong trinh: { ymexy

x* +3x°y -5x" +y* =0

Loi gidi:
H¢ da cho tuong duong véi
X2 +y =3X—Xy X2 +y =3X—Xy
2 2 2 2 < 2 2 2
(x +y) +Xx°y=5x*=0  |[(3x—xy) +x’y-5x*=0

X*+y=3Xx—Xy
=S
xz(y2—5y+4):0

{x

y {x

y

o o
{x2—2x+1=0 {x

y=4 y
X +X+4=0

Vay hé c6 hai nghiém 1a (x;y)=(0;0);(L1).

0
0
1

<
I

0
0
1
1

3x* +5y° —2xy =6

Bai 21. Giai hé phuong trinh
2x°+3y* +3xy =8

e

Loi gidi:

3x3+5y* =2xy+6
H¢ tuong duong véi { y Y

2x° +3y° =-3xy+8

Luc nay coi ddy 1a hé véi hai an 1a x3; y>tir d6 suy ra hé twong duong véi

xX*=22-21xy .. 5 R T
nhén thay x = 0 hodc Y =0 khong théa man hé nén nhén hai vé ctia hé v6i nhau
y® =13xy —12
ta duoc

(xy)’ =(22-2Lxy) (13xy =12) = (xy 1) (1)’ +274xy —264) = 0
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xy =1
=
xy = —137 +/19033

x=1

- Vi xy:1<:>{
y=1

X = 3/22 - 21(-137+/19033)

- Véi xy =-137++19033 &
y={/13-12(~137 + V19033

Vay hé c6 ba nghi¢m
Binh luin: Dang bai toan niy co cach giai rit hay va hét stic co ban, ta c6 thé sang tao nhiéu bai

toan tuong tu

X X242y +1= x> 1
Bai 22. Gidi hé phuong trinh { 2y 1=y ry
(x+y-1){y+1=10

e

Loi gidi:
X +2y+1>0

Diéu kién:
y>-1

Khi d6 bién d6i phuong trinh thir nhit cta hé

X X2 +2y +1=Xy+y+1< X2 (X—y)+y X +2y+1—(y+1) =0

Néu ca y+1=x*+2y+1=0< {yz thay vao phuwong trinh diu cia hé ta duoc
X =

X} =—x* & x=-1= x+y—-1=-3<0 khong théa min viy chung khong dong thoi bang 0, khi

d6 bién d6i phurong trinh nhu sau

X' -y’ 2 X+
S X (x—y)+ =0 (x-y)| X+ =0nhung  do
( ) VX +2y+1+(y+1) ( )£ VX2 +2y+1+(y+1)
(x+y-1)4/y-1=10= x+y>1 nén x* + X+y >0
\/x2+2y+1+(y+1)

Vay y =x thay vao phuong trinh thir hai cua hé ta dugc phuong trinh
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& X=3

(2x—1)\/x——1:10<:>{

x>1 x>1
(x—1)(2x—1) =100 |(x=3)(4x’ +4x+17) =0

Vay h¢ c6 nghiém duy nhét (x;y)=(3;3)

1+x%y® =19x°

Bai 23. Giai hé phuong trinh
y+xy’ =-6x°

Loi gidi:
Nhan thiy x =0 khong thoa man hé phuong trinh, v&i X = 0 nhan vao hai vé ciia phuong trinh

thtr hai vo1 X ta duoc hé

3

{1+X‘°’y3:19x3 1+ x3y3+g(xy+x2y2):0
& 6

2,2 _
Xy +X°y* =-6X 1+ 5%y =19%°

1
"3

2 3
Xy+— || Xy+—=|(xy+1)=0 =-2
@(y 3)(y ZJ(y ) o) L
1+ x°y® =19x° x=—7
Lly=3

Vay hé co hai nghiém 1a (x;y)= (%;—2);(—%;3)

. . X2+ Xy +2X+2y—16=0
Bai 24. Gidi h¢ phuong trinh
(x+y)(xy+4)=32
Loi gidi:
H¢ tuong duong voi
X(X+y)+2(x+y)=16  [(x+y)(x+2)=16
&
(x+y)(xy+4)=32 (x+y)(xy+4)=32
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_{X:O
=8
16 32 y

olx+y xy+4 Cj{w:Zx c>{X:2
(x+y)(x+2)=16 (x+y)(x+2)=16 y=2

X—6
y=2

Vay hé co ba nghiém (x;y)=(0;8);(2;2);(-6;2)

X° —12y° +xy(7x+16y)=0
JX=2y +x+2y =2

Bai 25. Giai hé phuong trinh {

e

Loi gidi:
X—2y>0

Piéu kién
X+2y>0

Khi d6 hé tuong duong véi
Xx=3y

2
%x—ByXx—Zw _Oc>{x:2y
2 2
2X+ 24X -4y =4 o §7:Z§?:2

{x:3y
x=2;y=1
{5y% =2-3y
< < 9-35  3-4f5
X=2y X= Y=
2 2
_{2y=2

Vay h¢ c6 hai nghiém I (x; y):(z;l){g_sﬁ;g_;ﬂ

XX+ 2y + X+1+4y+Xx+1=0

Bai 26. Giai hé phuong trinh
2(y3+2y—x—1):y2(x+1)

e

Loi gidi:
Viét phuong trinh thir hai ctia hé du6i dang

306
Dang Thanh Nam
Auditing 51a, National economics University, Ha Noi, Viet Nam




HE PHUONG TRINH

2(y3+2y—x—1) =y} (x+1) < 2(y3+2y) =y*(x+1)+2(x+1)

<:>2y(y2+2):(x+l)(y2 +2)<:>2y:X+1, thay vao phuong trinh dau tién cia hé ta duogc
phuong trinh

Xx? +2x+2 +3(x+1) =0

Néu x>0 thi vé trai cua phuong trinh luén 16n hon 0, viy nén phuong trinh c6 nghiém néu

x < 0, nén chia ca hai vé cua phuong trinh cho x*,x <0 ta dugc

- 1+2(£+%)+3(1+%j=0<:> 1+2(£+%j=3(£+%j
\j X X X X \j X X X X

1 1
3| —+— (=20
(x xz) 1 1) 1+410
= 11 11y )9
1+2(—+—2j=9(—+—J
X X X X
x<0 (3-+13+4V10)(vi0-3)
l+\/1_xz_ _1-0 6
9
(3—\/13+4\/E)(\/E—1)+6
Suyra y=

VX2 =y =xy(x+3)

Bai 27. Giai hé phuong trinh
{xz (1—4xy2) =y? (1+8x2)

Loi gidi:
H¢ phuong trinh twong duong véi
xy(x+3)2=0 xy(x+3)>0
X2 —y?= xzyz(x+3)2 & xzyz(x+3)2 — 4x%y? +8x2y?

x?—y? =4x°y® +8x°y? xz—y‘?:xzyz(x+3)2
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xy(x+3)=0 x:((J) X=0:y=0
y = !
2,,2 12:0
sipreeso o7 el 8
X —y? =x*y*(x+3) 2 5

X2 —y? :xzyz(x+3)2

Vay hé c6 ba nghiém 1a (X; y)

(0;0) {—1; igj

2x°y+ vy =2x* +x°

(x+2)\Jy+1=(x+1)

Bai 28. Giai hé phuong trinh {

Loi gidi:

Diéu kién y>-1

Bién d6i phuong trinh thi nhét ciia hé

2X°y+y =2x*+x* & 2x2(y—x2)+(y—x2)(x4+x2y+ yz):O

@(xz—y)(2x2+x4+x2y+y2):0<:> y:2x24 s
23 +x Xy +y? =X (y+2)+x +y? =0

- Néu x*(y+2)+x*+y’ =0« x=y=0 thit lai nghiém thay khong thoa man.

- Néu y = x? thay vao phuong trinh thir hai cia hé ta dwoc phuong trinh

(x+2)\/m = (x+1)2 =x* +2x+1(*)

Pén ddy ta dat t = /X2 +1 khi d6 phuong trinh (¥) tré thanh

VX*+1=2
VX2 +1=x

t2+2x—(x+2)t<:>(tx)(t2)—0<:{ o x=+/3 suyra y=3

Vay h¢ 06 hai nghiém 13 (x; y) = (++/3;3)

Jx - Xx-y-1=1

Bai 29. Giai hé phuong trinh
{yz (1-x)+x+ 2yJx =0

e

Loi gidi:
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N x>0
biéu kién:
X-y-1>0

Khi d6 hé tuong duong véi

{ﬁ—lwlx—y—l @{X—Z\/;+1:X—y—l

yz(l—x)+x+2y\/§:0 y2+2yJXx+x—xy?=0

y:2\/§—2 y:2«/§—2
Ty () {y+f=y&

y+x=-yJx

3x-2=2x(Vx-1)  |x=4y=2
= 3&—2:—2&(&—1)@ x=tiy=-1

4
=2JX-2 -
y Jx X:%;y: 217 -2 -2

Bai 30. Gidi hé phuong trinh 1+ VY T1=3
i 30. Giai hé phuong trin
x* —4x*\Jy+1-9x -8y = -52 — 4xy

Loi gidi:
Diéu kién: y>-1

H¢ phuong trinh tuong duong voi

X>3
_ X" —6x+5
4
w2t XT3 gy g X TOXHS gy gy X ZOXES
_ x*—6x+5
5 4 Xx=7
S{-X+4x+21=0<=
y=3
X>3
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Vay h¢ c6 nghiém duy nhat (x;y)=(7;3)

X +yi+ Y g

Bai 31. Giai hé phuong trinh X+y
\/x+y(€/2x—y+§/6x+ y):§/3x—5y+5

L i gidi:
Diéu kién: x+y>0
Khi d6 bién ddi phuong trinh thir nhét cia hé ta dugc

3 3 3Xy 3 3
=2 g Xy — =0
X +y +X ; <:>(x+y)(x +y)+ xy —(x+Y)

< (x+ y)z(x2+ Y —xy)+3xy—(x+y)=0

< (x+ y)z((x+y)2 —3xy)+3xy—(x+y):0

< (x+ y)4—(x+ y)+3xy(1—(x+ y)z) =0

< (x+ y—l)((x+ y)3 +(x+ y)2 + X+ y—1—3xy(x+y+1)) =0(*)
Nhung do (x+Y)’ +(x+y)" +x+y—-1-3xy(x+y+1)
:x3+y3+x2+y2—xy+x+y:(x+y)(x2+yz—xy+l)+x2+y2—xy>0
Véi Xx+y>0

Vay nén phuong trinh (*) twong duong voi X+ Yy—-1=0; lic nay thay vao phuong trinh thi hai

cua h¢ ta dugc phuong trinh

Y3x—1+35x+1 =2¥x ( phuong trinh ndy duoc giai bing cach lap phuong hai vé; chi tiét xem

Chuyén dé phwong trinh, bit phwrong trinh vo ty).

x=0 x=0,y=1
X Al - 1 1 6
Giai phuong trinh trén c6 3 nghi¢m X:_EC X:_E’ =%
NE S VI S
L 3 . 37 3
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, o 16)(12
Vay hé cd ba nghiém la (x; 0:1

sy hé c6 ba nghiem 12 (x;y)= )[5 Sj(ssj
BAI TAP PE NGHI

Giai cac hé phuong trinh sau:

3x+ X+ 3y 14
Bai 1. Giai h¢ phuong trinh: ) \/_

(x+Y) (x2+14xy+y ) 36

x-y_ 12
Bai 2. Giai h¢ phuong trinh: X+y X+Vy
X —_
.. o —2 x+y)+3 0
Bai 3. Giai h¢ phuong trinh:
X2y? +(x+ y) =0

2x° +3y = y® +4x

Bai 4. Giai hé¢ phuong trinh
5(1+3y”) =4(3x+2)
x +1 +xy (2x-3y)+y(x—2)=2y*(1+5Y)
Bai 5. Giai hé¢ phuong trinh
x +17y+12 (x+y+7)(x2+3x+8y+5)

2 +y* +2xy=5

) . Xy Xyt —xy=2
Bai 6. Giai h¢ phuong trinh y Vi =
X +yi+xy=1

Bai 7. Giai h¢ phuong trinh { X 4143y -yt =X (Y1) +y

X+Yy-— 1 =10

Bai 8. Giai h¢ phuong trinh

. 2y% —2xy =1
Bai 6. Giai hé phuong trinh {X +2y =20 =

(
(x+y+1)(2x+2y-1)=9
(3x+y-1)y/y+1=10
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2(y3+2y—x—1): y? (x+1)

Bai 9. Giai hé¢ phuong trinh
\/x2+2y—2+\/2y—x2 =x*-2y+3
x*(2y+5)+6y+7=0

Bai 10. Giai hé phuong trinh
5yX* +4y+5=11x-2y -7

JXy—6=12-y?
Bai 11. Giai hé phuong trinh & y
X2y — x> —3x+3y—xy* - x’y =0

log, (3x—y)+log, (x+y)=1+log, 2
Bai 12. Giai hé phuong trinh 3
X’ +y?—2x+3y—-35=0

(\/x2+y—x/x2+x)x=y—x

Bai 13. Giai hé phuong trinh X 35
X+ =——
y2 -1 12

X\ Y—-1+yJx-1=3
Bai 14. Giai hé phuong trinh (x+ y)z

XZ yZ
6———+x*+y -5(x+Yy)=2—+3"—+6
Xy y X

HE POI XUNG
(i). He déi xieng loai 1.
Hé ddi xing loai 1 13 hé ma vai tro cua x, y trong hé 1a nhu nhau.

Néu (x,, Y, ) 1a nghiém cua hé thi (y,, x, ) cling 1a nghiém cua hé.

Phwong phdp:

S=x+y . )
bat véi dieu kién S°>4P.
(ii). Hé doi xing logi 2.
Hé ddi xung loai 2 12 hé ma khi ta ddi vai trd x, y cho nhau thi phuong trinh ndy chuyén thanh
phuong trinh Kia.
Néu (x,, Y, ) 1a nghiém cua hé thi (y,, x, ) cling 1a nghiém cua hé.
Phwong phdp:
Trir theo vé hai phuong trinh trong hé ta duoc
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X
f

(-9) )<

BAI TAP MAU

Bai 1. Giai h¢ phuong trinh:

X+Yy+2xy=2
x*+y®=8
Loi gidi:
bit S =x+Yy,P =xy. Khido hé trd thanh
o_2-S
S+2P=2 o S=2
) =3
S(s*-3P)=8 3(32_6—33j:8 P=0
2

Vay hé c6 hai nghiém la (x,y)=(2,0);(0,2).

Bai 2. Giai h¢ phuong trinh:

x*+y¥=19
(x+y)(8+xy)=2

Loi gidi:
bit S =x+Yy,P =xy. Khido hé trd thanh

(32 ) 19 [SP=2-8S S=1
5 (8+ Cj{sﬁqxz—ss)zlgcj{ — 6

x+y 1 X=3 X=-2
Vv
Tly=-2"ly=3
Vay hé c6 hai nghiém la (x,y)=(3,-2);(-2,3).
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Bai 3. Giai h¢ phuong trinh :

2(x+ y):3(%+W)
3/;+€/§:6

Léi gidi -
3 3\ _ 2 2
Pt Yx =a, Yy =b khi 6 h¢ tr thanh : {Z(a +b%)=3(a’b+b’a)
a+b=6

bat S =a+b, P =abkhi do hé trén tro thanh

28(82—3P):38P S=6 a+b=6 a=4=x=64 [(a=2
= = = Vv
S=6 P=8 ab=8 b=2=y=8 b=4

Tur d6 suy ra nghiém cua hé 1a (x,y)=(64,8);(8,64).

Bai 4. Giai h¢ phuong trinh :

X+ y—\/W:3
VX+1l+,y+1=4

Loi gidi :
xy>0

Diéu kién : {
X, y=>-1
DPit S =X+ Y, P = Xykhi d6 hé tré thanh

S_JP =3 P=(S-3)",5>3
=
S+2+2JS+P+1=16 2 S+(S—3)2+1:14—S

S=6 X+y=6 X=3
o & &
P=9 Xy =9 y=3

Bai 5. Giai h¢ phuong trinh :
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3 =x*+2y°
3y} =y® +2x°

Lot qidi :
Ttr hai phwong trinh cua hé suy ra hé c6 nghiém néu X,y >0.

Trir theo vé hai phuong trinh cua hé, ta dugc

3(x3—y3):—(x2 —yz) <:>(x—y)(3(x2 +y? +xy)+x+ y) =0

X=y
c>L’;(x2+y2+xy)+x+y:0

o | X=y x=y=0
(1). Néu x =y, khi d6 ta dugc hé &

I =x*+2y* |x=y=1
(ii). Néu 3(x2 +y? +xy)+x+ y =0, khi d6 ta c6 hé
3(x2+y2+xy)+x+y:0
{3x3 = x> +2y?
T x>0suy ra d& hé c6 nghiém thi phuong trinh thi nhit phai c6 nghiém y<0. Do d6
X =y =01a nghiém duy nhit cua hé nay.

Vay hé c6 hai nghiém la (x,y)=(0,0);(11).

Bai 6. Giai h¢ phuong trinh :
x2++/x =2y
y?+.\Jy = 2x

Lo1i gidi :
biéu kién: X,y >0.

. 1
Xét ham so6 f(t):t2+\/f trén doan [0;+»). Ta cd f'(t)=2t+—=>0,Vte(0;+w). Do d6

24t
ham so f (t)dong bién trén [0; +oo)

H¢ phuong trinh tuong duong voi
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{2y=f(X):z(y_X):f(x)—f(y)

2x = f(y)
Do f(t)la ham ddng bién nén, néu y>x= f(X)< f(y)va nbu y<x= f(X)>f(y). Vay

x =y, khi d6 hé tro thanh

_ Xx=y=1
X=y X=y X=Yy
= = & _
X2 ++/x =2y X2 —2x++/x =0 (\/;—1)(X+\/;—1)=0 x:y:ﬂ

2
Vay hé c6 hai nghiém la (x, y) =(1,1){¥,%}
Bai 7. Giai h¢ phuong trinh :
(x—l)(y2+6):y(x2+1)
(y—l)(x2+6):x(y2+1)
Lo1 gidi :
H¢ phuong trinh twong duong voi
Xy’ +6x—y’ —6=yx*+y
yx> + 6y —x* —6 =Xy’ + X
Trir theo vé hai phuong trinh cua hé ta duoc
X=Yy
X=Y)(X+y-2xy+7)=0<
( y)( y=oX ) [x+y—2xy+7=0
). Né& : x=Y x=y X=y=2
(1). Néu x = ykhi d6 ta co hé ) ) ) 9, &
Xy +6X—y —6=Yyx"+Yy X" —5x+6=0 X=y=3

(ii). Néu X+Yy—2xy+7 =0, khi d6 cong theo vé hai phuong trinh cua hé ta duoc
x> +y? —5(x+y)+12=0.

2 2 _ 2_ B _
Tir dé ta c6 hé {X +y*=5(x+y)+12 O@{(x+y) 5(x+y)-2xy+12=0

X+y-2xy+7=0 X+y—-2xy+7=0

Dit S =x+Y,P =xy;S* > 4P khidé hé tro thanh
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S=1,P=4

N
S+7 S=5P=6

2
S=5 {x+y=5 {x=2;y=3
= =

S2_-55-2P+12=0
=
S—-2P+7=0 P=

S?*-6S+5=0 {

P=6 Xy =6 X=3y=2
Vay hé c6 bén nghiém 13 (2,2);(3,3):(3,2);(2,3).

Chi nhan nghiém {

BAI TAP PE NGHI
Giai cac hé phuong trinh sau :
Hé doi xing logi 1 :

. . R x*+y! +6x =41
Bai 1. Giai h¢ phuong trinh :
xy X + y

. - R Xy exy=7
Bai 2. Giai h¢ phuong trinh : Yy =
X' +yt+xiy* =21

. . =13
Bai 3. Giai h¢ phuong trinh : ry
x4yt +x’y* =91

) o X+y=4
Bai 4. Giai h¢ phuong trinh :
x +y x +y ) 280

x + y j =49
Bai 5. Giai hé phuong trinh <y

x+y 1+— =5

VX +y? +\/F 82
x+\/_ 4

X2 +y?—X— y12

Bai 6. Giai h¢ phuong trinh :

Bai 7. Giai h¢ phuong trinh :

x+y 1 Xy )=18xy

x+ )1+xy) 208x°y®

x(x=1)y(
)1+

Bai 8. Giai h¢ phuong trinh :
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<
x|

[1 —](x+y):15

(;—;i—jj(xz + yz):85

Bai 9. Giai h¢ phuong trinh :

X 3+ x\ ~12
Bai 10. Giai hé phuong trinh : <\ 'y y
(xy)* +xy=6

3

=7
X2+ y?

4xy+4(x2 + y2)+

Bai 11. Giai hé phuong trinh

2X + =3

X+Yy

Xy+Xx+y=3
Bai 11. Giai hé phuong trinh 1 N 1
X2 42X y*+2y

2
3

Hé dbi xirng loai 2 :

Bai 1. Giai h¢ phuong trinh :

Bai 2. Giai h¢ phuong trinh :

Bai 4. Giai h¢ phuong trinh :

Bai 5. Giai h¢ phuong trinh :

. - . XC+Tx=y> +7
Bai 6. Giai h¢ phuong trinh : y y

1 1
X——=V——
Bai 3. Giai h¢ phuong trinh : l X y y

X+ Yy =X+y+2
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x> +21=y-1+y?
JY +21=yx-1+X?
VX2 +3+2x -y =3
JY2+3+2y —/x =3

2 1
. o R 2X +X——=2
Bai 9. Giai h¢ phuong trinh : y

y—y*x—2y*=-2

Bai 7. Giai h¢ phuong trinh : {

Bai 8. Giai h¢ phuong trinh : {

.. L . x° =3xy? —x+1= %" —2xy - y*
Bai 10. Giai h¢ phuong trinh :
Y =3x°y+y+1=y?—2xy—Xx°

HE PHUONG TRINH PANG CAP

Phwong phap :

Xét xem hé phuong trinh c6 nghiém x = 0 hodc y =0hay khong, xét x = 0, khi d6 dat y =tx

BAI TAP MAU

Bai 1. Giai h¢ phuong trinh :

{Zy(xzyz)—Bx

x(x2+y2):10y

Loi gidi :

Nhan thay X =0,y =01a mot nghiém cua hé. Xét x = 0, dit y =tx khi d6 hé tré thanh

{th(x2 —t2x2) = 3x {thz (1—t2) =3
=

x(x2+t2x2)=10tx X2 (1+t2):10t
Tir d6 suy ra 2t(1-t°).10t =3.(1+1°) < 20t* - 20t* =3+3t°

@20t4—17t2+3:0@t=§;t=%
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3 NENCE
y=>x ==
(). Véit=>=1" 5 & 1
x2(1+t2):10t :+3‘/§
y=x
17
. L, 2170
y=-x =t
(i) Voit=2=1" 2 N 17
x2(1+t2):10t y:ileO
34

Vay h¢ co6 nam nghiém la (x,y) = (0,0),(

17 17 17

+5ﬁ%'+&ﬁ5j{+2¢ﬁ6_Pﬁﬁ6J
42O |+ |

Bai 2. Giai h¢ phuong trinh:

x> =3xy+y>=-1
X* +2xy—-2y° =1

Lo gidi:
Nhan thiy y=0khong la nghiém cua hé, dit X =ty khi d6 hé trg thanh
y? (t2 —3t +1) =-1
y? (t2 +2t—2)=1

Chia theo V& hai phuong trinh cua hé, ta dugc

- t=1
tzﬂ:—lc 2°-t-1=0< 1
t2+2t—2 t=—=
2
X=y
). Véit=1= oS x=y=%1
W y*(t*-3t+1)=-1 y

1
.. .. 1 X=-=Y A =
(ii). Voi t = 5> 2 hé nay vo nghiém

y? (1 =3t+1) =1

Bai 3. Giai h¢ phuong trinh:
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2x* —x(y-1)+y*=3y
X2+ Xy —3y° =x-2y

Loi gidi:
H¢ phuong trinh da cho tuong duong voi

2X* —xy+y* =3y —x
X2+ xy—3y° =x-2y

Néu y=0= x=01Ia mét nghiém cua hé.

Xét y=0, dat x =ty khi d6 hé tré thanh

{y2(2t2t+1)— y(3-t)

y? (1 +t—3)= y(t-2)
Tir d6 suy ra (2t —t+1)(t-2) = (3-t)(t* +1-3) < 3t -7t ~3t+7=0

.
2 - = =
e (F-1)(3t-7)=0=t=+1t= 3

Thé nguoc tré lai hé d4 cho tim dugc cac nghiém 1a (x,y)=(0,0),(11),(-11), ( el

Bai 4. Giai h¢ phuong trinh:

X —8x=y>+2y
x*-3=3(y*+1)

Loi gidi:

H¢ phuong trinh tuong duong voi

Nhan thiy x = 0 khdng la nghiém cta phuong trinh, dat y =tx, khi d6 hé tré thanh

{x?’(lts)— (2t+8)x

*(1-3t*)=6
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(i).V(’yit:%: Y73 @{X +3
6

(1-3tt)=6 Y=
(ii). Vc’yit:—%: Y=7% N 13
X2(1—3t2)=6 :+\/%
T

13 13

478 _\/7—8}[—4\/7_8 \/7_8]

Vay hé c6 bon nghiém 1a (x,y) = (3,1);(—3,—1){ : 13 13

BAI TAP PE NGHI
Giai cac hé phuong trinh sau:

3x* —2xy =16

Bai 1. Giai phuong trinh:
x* —3xy—2y* =8
x? —2xy+3y°* =9

Bai 2. Giai phuong trinh:
2x* —13xy +15y* =0

Bai 3. Giai phuong trinh:

Bai 4. Giai h¢ phuong trinh: {

X +yi—xy’ =1

Bai 5. Giai h¢ phuong trinh:
A +y* =4x+y

(x—y)(xz—yz):S

Bai 6. Giai h¢ phuong trinh:
{(x+ y)(x2 + yz) =15
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2x* +3y = y® +4x

Bai 7. Giai h¢ phuong trinh {5 (1+3y?)=4(3x* +2)

. e o |x¥=3x’y—-2y=0
Bai 8. Giai h¢ phuong trinh
x+3y-2y*=0
_ 2,2
XWX Y,

y—xm:7

foxiy 4

DANG TOAN CONG, TRU THEO VE CAC PHUONG TRINH TRONG HE

Bai 9. Giai hé¢ phuong trinh

(PHUONG PHAP HE SO BAT DPINH)

- Doi khi viéc giai hé phwong trinh, don gian nhit chi 1a cong hoac trir theo vé 2 phuong

trinh cua hé.

- Naéng cao hon thi nhan vao hai vé cia mot phuong trinh véi mat biéu thirc roi cong vao

phuong trinh con lai caa hé.

Céc cach trén s& dua vé mot phuong trinh tich( hay la cac hiang ding thirc) va ta dé dang tim ra

méi lién hé giita x va y.

BAI TAP MAU

Bai 1. Giai h¢ phuong trinh sau:

x*-y*=35 @
2X°+3y* =4x-9y  (2)

Loi gidi:
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Phén tich:
Lay (1)+o.(2) ta duoc:

X2 -y —35+0L(2X2 +3y? —4x+9y) =0

< X3 +20x* —4ox—y* +3ay? +9ay —35=0

Ta s& chon cac s6 a,b, o € R sao cho:

x> +20x° —4ax— Y + 3oy’ +9ocy—35=(x+a)3 —(y+b)3

a®-b*=-35 a=-3
~+<13a=2a &qa=-2
3a’ =—4a b=3

Vay di dén 1oi gidi cho bai todn nay nhw sau:

L4y phuong trinh (1) trir di 3 1in phwong trinh(2) ta duoc: (X—Z)3 = (3+ y)3 =x=y+5 (3)

y=-—2=x=3

Thé (3) vao phuong trinh (2) cia hé ta dugc : Y +5y+6=0 C{y =-3=>x=2

Vay nghiém cua hé la (3,-2),(2,-3).

Bai 2. Giai h¢ phuong trinh sau:

x*+y*=01 @
4x*+3y* =16x+9y  (2)

Lai giai:

L4y phuong trinh (1) trir di 3 1in phuong trinh (2) theo vé ta dugc:
(x—4)3 =(3- y)3 =x=7-y (3).

Thay (3) vao phuong trinh (2) cua hé ta duoc

y=4=x=3

Z_T7y+12=0
y y <:{y:?):>x=4

Vay nghiém cua hé la (3,4),(4,3).
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Bai 3. Giai h¢ phuong trinh sau:

x> +3xy* =49 )
x> —-8xy+y’ =8y-17x  (2)

Loi gidi:

L4y phuong trinh (1) cong theo vé vai 3 lan phuong trinh (2) ta dugc
X2+ xy? +3x* —24xy +3y* = —49+ 24y —51x

X=-1y=-4

<:>(x+1)((x+1)2 +3(y—4)2) :Oc{x:—l;y=4

Vay nghiém cua hé 1a (-1,-4),(-1,4)

Bai 4. Giai h¢ phuong trinh sau:

x> +y?=

@

g~

4x* +3x—2—;:—y(3x+1) (2)

Loi gidi:

L4y 25 lan phuong trinh (1) cong theo vé véi 50 lan phuong trinh (2) ta duoc
3X+y= ‘

253X+ y)? +50(3x + y) =119 = 0 < 517

3X+y= 5

Giai ra ta dugc nghiém cua hé la El , Ei .
55)(25 25

Bai 5. Giai h¢ phuong trinh sau :

{x2+2xy+2y2+3x:0 )

xy+y>+3y+1=0 2
Loi giai:
L4y phuong trinh (1) cong theo vé vai 2 lan phuong trinh (2) ta duoc:

325
Dang Thanh Nam
Auditing 51a, National economics University, Ha Noi, Viet Nam




HE PHUONG TRINH

2y=-1
(x+2y)2+3(x+2y)+2=0<:> Xreoy
X+2y=-2

. —112 = x=-3-22
+V6i x+2y=—1, thay vao (2) ta dugc: y2—2y-1=0<>| 2= V2
yzl—\/E:>x:—3+2\/§

+V6i X+2y=-2, thay vao (2) ta dugc:

y=¥:> x=-3+5

y’-y-1=0<
1+V5 = x=-3-+5

Vay hé cé 4 nghiém

(—3i\/§;1$x/§),(—3i«/§;

155
2

B
Bai 6. Giai h¢ phuong trinh:
6x*y+2y*+35=0 @
5(X* +y?)+2xy +5x+13y=0  (2)

Loi giai:
L4y phuong trinh (1) cong vai 3 lan phuong trinh (2) ta dugc

(6y+15)x* +3(2y +5)x +2y®> +15y* +39y +35=0

5
1Y 5Y’ y==3 2

2y +5)| 3| x+— — =0
<:>( y+ )( ( +2j +(y+2jj & i.y__ﬁ
2’ 2

Vay nghiém cua hé la l;—E , —1; > .
2 2 2 2

Bai 7. Giai h¢ phuong trinh:
X2 +2y* =xy+2y )
2 +3xy? =2y* +3x’y  (2)
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Loi gidi:

+ Vi Yy=0= x=01Ia mot nghiém cua hé.

+ Xét y=0, nhan vao 2 vé cua (1) voi —y sau d6 cong theo vé véi phuong trinh (2) ta duoc
23 =2y —4x’y+4xy’ =0 x=y  (3).

Thay (3) vao phuong trinh (1) ta dugc: 2y* =2y < y=1 (y=0)=x=1.

Vay nghiém cua hé la (0;0),(L1).

Bai 8. Giai h¢ phuong trinh :

X2 +Xxy+y =3 @
X?+2xy—7x-5y+9=0 (2)

Loi gidi:
X+y-2=0

Cong theo vé 2 phuong trinh cia hé ta dugc: (X+ y—2)(2x+ y—3) :0©{2x+y—3:0
» Voi X+Yy—2=0khi d6 ta cé hé:

X+y-2=0 y=2-X x=1
& &
X>+xy+y*=3 x2+x(2—x)+(2—x)2=3 y=1

» Voi 2x+ Yy —3=0khi d6 ta c6 hé:

x=1
2x+y—-3=0 y=3-2x y=1
N
X +xy+y =3 x2+x(3—2x)+(3—2x)2:3 {X=2
y=-1

Vay hé c6 hai nghiém Ia (x;y)=(11);(2;-1)

BAI TAP DE NGHI
Giai cac hé phuong trinh sau:

x*+y*=9
1.1.
X2 +2y? =x+4y
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Ax* +3y* =16x+9y
2y% +3xy = 2x +12

X°—2y* =3(x* —4y2)—4(x—8y)

- s

13 {3x2 +2xy =3y-16
Goiy: N

han vao hai vé phuong trinh thtr hai véi (-8) rii cong theo vé véi phuong trinh thir nhat

DANG TOAN BIEN POI VA PAT AN PHU

Ap dung véi hé c6 s6 hang chung xudt hién & cdc phwong trinh trong hé.

. . Uu=x=+
Thuong thi cac bai toan bien doi don gian ta dat an phu voi {V Y y
Chfmg han:
XC+xy?+ X2y +yi=4 (X+Y)((X+V)Z—ZXY)=4
S
(X+y)(x2+xy+y2):6 (x+y)((x+y)2—xy)=6
q {u:x+y _ fu(ur-2v)=4 ' B
Ta dat an phu nhu sau: khi d6 duoc hé moi: don gian hon nhiéu.
V=Xy u(uz—v):6

Péi khi chia(hodc nhdn) hai vé ciia phiong trinh trong hé véi mét biéu thirc ndo dé ciia bién(
thiwong don gidan la X, x*,x%;y,y?,y*) lic nay sé dwoc hé méi cé thé dat an phu duoc.
Chfmg han:
x> +Xxy—-3x+y=0
{x“ +3x°y-5x*+y* =0
Méi dau nhin hé nay chua c6 gi ddc biét tuy nhién, v6i x = 0 ta chia hai vé ctia phuwong trinh dau

cho xva chia hai vé ciia phuong trinh thir hai cho x* ta dugc hé méi nhu sau:
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x+X4+y-3=0 x+L4+y-3=0
X X
2 < 2
x2+y—2+3y—5:0 (x+lj +y-5=0
X X
y

Dén day ta dit u=x+2;v=y-3
X

u+v=0

Khi d6 h¢ tr¢ thanh: §
u+v-2=0

BAI TAP MAU

Bai 1. Giai h¢ phuong trinh:

XY =Xy +X+Y @
X —y* =3 2)

Loi gidi:
Taco X° +y2—xy=%((x+ y)2 +3(x—y)2).

Vay dit a=Xx+Y;b=x—-y, khi dé hé tro thanh

= =
ab=3 a=— a=— b=1 y=1

3?-120+9=0 [3(b—1)2(b*+2b+3)=0
.
b b

a’+3b° =4a a=3  |x=2
3 = 3

Vay nghiém cua hé la (x;y)=(2;1).

Bai 2.Giai hé phuong trinh:

{\/x2+2x+6 =y+1

X+ Xxy+y? =7

N = .

Loi gidi:
+ Piéu kién y >-1, khi d6 hé tuong duong voi

329
Dang Thanh Nam
Auditing 51a, National economics University, Ha Noi, Viet Nam




HE PHUONG TRINH

X*+2X+6=y>+2y+1 x> —y*+2(x-y)+5=0
1 2 2 <11 2 2
ey 30977 {9y 3009y 28

bit a=X+Y;b=X-Y, khi dé hé tré thanh

ab+2b+5=0 a=-1 [a=3
= V

3a’+b*=28 b=-5 |b=-1

la=-1 X+y=-1 X=-3 L
+ Voi = = (théa man dieu kign).

b=-5 X—y=-5 y=2
Vs a=3 X+y=3 x=1 théa man didy Kia
+ < = :
oi be 1 X—y=-1 :2( 6a mén dicu kign)

Vay nghiém cua hé la (1,2),(-3;2).

Bai 3.Giai hé phuong trinh:

> =

3(x*+y?) + ! =2(10—xy)
(x=y

2x+L:5
X-y
Loi giai:
+Didu kien x=y (*)
2 2 1
2(X+Yy) +(x=-y) +( 2 =20
X_
+ H¢ phuong trinh < L y
X+Y+X—y+——=5

X=y

1
Pat u=Xx+V; v:x—y+X—y(|v| >2), khi d6 hé tro thanh

{2u2+v2—2:20<:>{u=5—v {u=3 u=

1

- \% 3

u+v=5 3v'-20v+28=0 [v=2 | _14
3
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. lu= x+y=3 X+y=3 X=2

+ Vol = 1 & =
v=2 X—y+——=2 x—y=1 y=1

X—Yy
1
+ Vi f4<:> 31 14(:) 3
v="1 X—y+——="— y:_?”_r\/ﬁ
3 x-y 3 3

Vay hé c6 3 nghiém la (2;1){4ig/ﬁ ; _313\/EJ

Bai 4.Giai hé phuong trinh:
X +4x7+y? —4y =2
X*y +2x° +6y =23

N .

Lo gidi:

+Dit t = y?, khi d6 hé trg thanh
t—4y=2-x"—4x’ . . . AP
ta coi X la hang so khi d6 ta duoc hé don gianvéi2anla t,y.

(x*+6)y=23-2x""

Ta c6: D=x*+6,D, =—x" —10x* —30x* +104; D, = 23— 2x*

2
Taco t=y> :»%: (%) & (X* +6)(—x° —10x" —30x° +104) =(23—2x2)2

=1 =3
e L= X))+ X)X +16x2 +95) =05 |+ Y
X=-1=y=3

Bai 5.

Giai hé phuong trinh:
9y*(3x*-1)=-125 Q)
45x%y + 75X = 6y? 2)

Loi giai:
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Nhan thdy x =0v y =0, khong la nghiém cua hé, khi d6 chia 2 vé cia phuong trinh (1) cho y?;

va chia 2 vé cua phuong trinh (2) cho y? ta duoc

27x3+12—35:9 27x3+12—35:9
2 @ X 5
45X_+75i2: 6 15—Bx+—)=6
y y y y

bat u=3x;v= % khi d6 hé tro thanh

{u3+v3:9 {(u+v)3—3uv(u+v):9 {u+v:3 {u:z {u:l
= = & v

uv(u+v)=6 uv(u+v)=6 uv =2 v=1l |[v=2
3x=2 2
+ Vi :2<:> 5 & X:§
v=1 —=1
y y=5
U 3x=1 x:%
+ Véi
{v: a4 E_2c> y_§
y 2
Vay hé cd 2 nghiém la (ESJ(lﬁj
3 32

Bai 6.Giai hé phuong trinh:

X(1+ X) +1[£+1] =4
yly

X°y° + yoxE + xy +1=4y°

. .

Lol gidi:
+ Piéu kién y #0.

x+x2+i2+l:4 (x+1]+(x+lj 202Xy
HPT y y y y y
2 X x 1 1Y x( 1
X t—t—t—=4 (x+—] —2—( +—J:4
y y 'y y y y
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1
bat u :x+—;v:5, khi d6 hé tro thanh
y y

{u+u2—2v:4 {—2v:4—u—u2

u®-2uv=4 w+u(d-u—-u®)=4

v=1 5:1

y

1
) X+—=2
-2v=4-u-u u=2 y
& & & &Sx=y=1
(U-2)*=0

Vay hé c6 nghiém duy nhét (1,1).

Bai 7.Giai hé phuong trinh:

x*(3y +55) = 64
xy(y* +3y +3) =12 +51x

Loi gidi:
Nhan thiy x =0, khdng la nghiém cua hé, khi 6 hé tuong duong voi

3y+55:6—;1
X

y® +3y? +3y:E+51
X

4 |3y+55=t3(1) . .
, cong theo vé cua (1) va (2) ta duoc

bitt=—= 5 )
X y*+3y°+3y =3t +51(2)
Y +3y° +6y+55=1t>+3t+51< (Yy+1)° +3(y+1) =t*+3t+51
< f(t)=f(y+1), trongdo f(t)=t*+3t+51= f'(t)=3t>+3>0=f T
Vay f(t) = f(y+1) khivachikhi t=y+1, khi d6 thay y =t—1vao (1) ta duogc
t‘°’—3t—52:0<:>(t—4)(t2+4t+13):Oct:4<:>;:4<:>x:l:>y:3

Vay hé c6 nghiém (1, 3).

Bai 8. Giai h¢ phuong trinh:
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(X, yeR)

{x%2+3y):1 @)
x(y°-2)=3 2

N .

Lo gidi:
+ Nhan thdy x =0, khdng I1a nghiém caa hé, khi d6 chia 2 vé cua (1) cho x*va chia 2 vé cua (2)
cho x, hé tro thanh

2+3y:i3 2+3y:i3 u=y
;( = 3 X , dat 1

y’-2== 2+==y° =X
X X

= & \ 2
u=y=2 y=1 9

Bai 9. Giai h¢ phuong trinh:

{x2+1+ y(x+Yy) =4y )

(X +D(x+y-2)=y (2)(X’yER)

Loi gidi:
+ Nhan thiy y =0, khdng la nghiém cua hé, nén ta chia ca 2 vé cua (1) va (2) cho vy ta duoc

x?+1

+(x+y)=4 2,1
+HPT < Y datu=2"
X +1(x+ y-2)=1

2
u+v=2 u=1 X +1:1 x=1 X=-2
= IS y = v
uv=1 v=1 y=2 |y=5

X+y-2=1

)V =X+Y—2=hétrd thanh

Bai 10. Giai hé phuong trinh:
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/x+1+ X+y-3=3
y

2xy +y* +1=8y

Lo1i gidi:
Chia 2 vé cuia (2) cho y ta duoc

1
/x+—+ X+y-3=3 1
+HPT < y ,dit U= _|X+—;v=4/X+Yy—3=>hé tro thanh
y

2x+y+1=8
y
u+v=3 u+v=3 u=2;v=1
= =
u?+v?+3=8 uv =2 u=Lv=2
1
u=2 X+—=2 x:5_—|_\/§
o1 & VoY < 142
X+y-3=1 y==1=
1
+{u:1 X+;=l {x:4$\/ﬁ
= \/ =
v=2 =3+41
X+y-3=2 y=3+10

Bai 11. Giai hé phuong trinh :
(x—2011)(2011+20123/y —2013) =1
$/x—2010(y - 4024) = 2012

Loi gidi :

Pat u=3x-2010,v=3y—2013, khi d6 h¢ tré thanh
(u®-1)(2011-2012v) =1

{u (v* -2011) = 2012

Trir theo vé hai phuong trinh cua hé, ta dugc

2011u® +2012u°v + 2011u —uv® —2012v =0 < u=v =0 <> x = 2010, y = 2013
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Vay hé c6 nghiém 1a (x; y)=(2010;2013)

Bai 12. Giai hé phuong trinh:

1 2x x+\/§

3x 3y 2x%+y (x,yeR)
2(2x+\/§):\/2x+6—y

Lo1 gidi :
Diéu kién: —3<x#0;y>0.
kx >0
Khidétadétﬁ:kxa{ o
y=KX

Khi 6 phuong trinh thir nhat cua hé tro thanh :

1 2X X + kx 2
—+ = < (k-2) (kK*+k+1)=0=k=2
3x  3k*x?  2x® +k3x? ( ) ( )

Véi k =2tacod \/§ =2X = X>0, thay vao phuong trinh thir hai cia h¢ ta dugc

4% +8x=2x+6 < (2x+2)" ~4=/2x+6

bat v2x+6 =2t+2, khi do ta c6 hé

, _—3+\/ﬁ
2x+6=(2t+2) 2x+6=(2t+2)° =7
2 < <
(2x+2) —4=2t+2  [(x-t)(1+2x+2t+4)=0 y:l3—3\/ﬁ
2

Vay hé c6 nghiém duy nhat (x,y)= (_3 +4\/ﬁ , 13—2@}

Bai 13.Giai hé phuong trinh :

(x+ y—3)3 :4y3(x2y2 + Xy +%)

X+4y—-3=2xy°

Loi gidi :
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2 Xét y=0:>{( ; )O < x=3=(3,0) la mot nghiém cua hé.
X—o=

& Xeét y=0, khi d6 chia hai vé ctua phuong trinh thir nhat cua hé cho y*va chia hai vé cia

hé cho y, ta duoc:

3
(§+l—§j = 4(x2y2 + Xy +£j
y y 4

i+4—§:2xy
y y
5 X 3 e LA ra b
bat u=—+1——,v=Xxykhi do6 hé tro thanh
y y
2
o) uez{(u_ﬂ _SEJ
u’ =4\ v +v+— 2 2 4
4 )
u+3=2v v U+3
~ u?—u?-8u—60=0 (u +4u+12)=0© -
Ve u+3 u+3 V=4
2
X 3 = 1 -3F /105
Z41-2=5 ‘Z{ + )
=27 y &
-3++/105
=4 T

Vay hé c6 ba nghiém la (x;y) =(3;0); ( ( \/_) —3+\/3Wj

Bai 14. Giai hé phuong trinh:

X+4y—-1=6
X +2X+ Y +2%y—1+2/y-1=29

Loi gidi :
Diéu kién: y>1
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Pit a=.y—1=y=a’+1, khi d6 hé phuong trinh tr& thanh:

X+a=6 X+l+a=7
N
\/x2+2x+a2+1+2(x+1)a:29 (x+1)2+a2+2(x+1)a:29
(x+1)2+a2 +2(x+1)a=49 (1)
(x+1)2+a2+2(x+1)a:29 2)

Lay phuong trinh (1) trir theo vé cho phuong trinh (2), ta duoc:

(x+1)2 +a? —,/(x+1)2 +a? —20:O<:>,/(x+1)2+a2 :5>O:>(x+1)2+a2 =25

Vay ta co h¢
X+a=>6 Xx=2;a=4 Xx=2;y=17
) = =
(x+1) +a’=25 |[x=3a=3 x=3y=10

Thir lai thdy hai nghiém nay déu thoa méin

Viéy hé co hai nghiém Ia (x,y)=(2,17);(3,10).

Bai 15. Giai hé phuong trinh:

x> +Xy—-3x+y=0
x* +3x°y-5x*+y* =0

Loi gidi :
Nhan thdy (x;y)=(0;0)1a mot nghiém ciia hé phuong trinh
Xét x 0, khi d6 chia hai vé cia phuong trinh thir nhat cho Xva chia hai vé ctia phuong trinh

thtr hai cho X° ta dugc hé

x+X4+y-3=0 x+¥+y—3:0
X , SN ) dén day ta dit u=x+Liv=y-3
x2+y—2+3y—5:0 (x+lj +y-5=0 X
X X
Khi d6 h¢ tré thanh
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u=-1
{u+v:0 {v:—u v=1
=N

u’+v—-2=0 u?-u-2=0 u=2
| lv=-2
X+X——l
X
y-3=1 {x:l
o 101
x+L=2 y=
X
| y-3=-2

Vay hé c6 hai nghiém 13 (x;y)=(0;0);(L1).

4 X+Xy—6y+1=0
Bai 16. Giai hé phuong trinh: y Y=oy
Yx—9y* +x’y+x=0

Loi gidi:
Nhan thiy y=0khong la nghiém cua hé, nén voi Y # 0ta chia hai vé ciia phwong trinh thir nhat

cua h¢ cho y va hai vé cla phuong trinh thir hai ctia hé cho y?, ta dugc

2
X+Yy +xy+1=6
y y
x+y2xy+1_9
y y
2
VQMadaLh:X+y;v:Xy+l
y y
2
u+v==06 7 =3
Khidétacéhé{ T ou=v=3s]
uv=9 xy+1
T3
y
x=3y-y" |(y-1'=0 [ _,
=N 1 < =
y
Viy hé c6 nghiém duy nhat (xy)=(2:1).
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(x2+x)y2—4y2+y+1:0
Bai 17. Giai hé phuong trinh : Xy + X2y +1—(4—X3) v =0

e

Loi gidi :
H¢ tuong duong voi
(x2 + x)y2 +y+1=4y?
{xy+ X°y? +1+x°y° =4y°®
Nhan thdy y =0khong thoa min hé, nén voi Y #0ta chia hai vé cua phuong trinh thir nhat cho

y?va chia hai vé ctia phuong trinh th hai cho y®

x2+i2+xy+1:4
y y
g 1) xy+1
<oy
y y
u:X2+i2 wl_,
5 y o u+v=4 y x=1
Ta dat khi d6 hé tré thanh Su=v=2< &
Xy +1 uv=4 , 1 y=1
V= X*+—=2
y y
Viy hé c6 nghiém duy nhat (xy)=(11).
Bai 18. Giai hé ph p X () =By =2
ai 18. Giai hé phuong trin
pionS x4y2+2x2y2+y(x2+1):12y2—1
Loi gidi :
H¢ tuong duong voi
x*(y+1)+2=6y x*(y+1)+2=6y @
=
(X'y? +26¢y 4y )+y (X +1) =13y* =1 |y?(x® +1) +y(x2+1)+1=13y* (2)

Nhan thay y =0khong thoa min hé phuong trinh, nén véi y #0ta chia hai vé phuong trinh (1)
cho y va chia hai vé phuong trinh (2) cho y?, ta duoc hé méi
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, Xt 2 1 x*+1

X+t Z-6 G =7
y 'y y y
2 X241 1 e 2 1 x+1
(x2+1) + +— =13 (x2+1) +—+ =13
y y y y
o 5 ) 1 x*+1 ) e At
béndaytadat S=x"+1+—;P = X (S —4P20) khi @6 hé tré thanh
y y
S+P=7 P=7-5 S=4
o o
S?-p=13 $?+5-20=0 P=3
(x2+1=3
x =12
, .1 1
X +1l+—=4 —=1 y=1
o y =N y o
x*+1 x?+1=1 x=0
-3 1
y -
LY )

Vay hé c6 ba nghiém 1a (x;y) = (iﬁ;l);(o;—j

y(1+ 2x3y) =3x°

Bai 19. Giai hé phuong trinh
1+4x°y? =5x°

Loi gidi :
Nhan thiy x = 0khong thoa min hé, v6i x = 0ta chia hai vé cta cac phwong trinh trong hé cho

x°ta duoc hé

ls(is+2yj:3 1
X1 X dén day ta dit a= ;b =—+2y khi do hé tro thanh
X X
7+4y2:5
b2 -5 y
Yy _ —1v=1
ab=3 a 2 a1 x3_1 x=Ly
—da=5 | (b2=5) . 1b=3"]1 Syt 2t
—has b[ ]:3 0 [ Se2y=3 MY T2
4 X
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1

Vay hé c6 hai nghi¢m la (X; y) = (1;1);&/%;5}

X —y*-6=0
Bai 20. Giai hé phuong trinh (x+y—1)2— 4 _3:O(x,yeR)

(x-y)’

e

Loi gidi :

Didu ki¢n : X7 Y

H¢ tuong duong véi
(x+y)(x-y)=6

2 4
e e

~3=0

biat a=x+Y;b=x-y khi do6 hé tro thanh

ab==6 b:E
4 = a
L VO 2
(a l) b2 3=0 a2—2a+l—%—3:0
b9 a=3b=2
o a = 3b 6
8a?—18a-18=0 |2~ 7°°~
[(x+y=3
2
<~ 35 29
x+y=-= | _ 35 _29
4 8’y 3
| [ X+y=-8

5.1
Vay hé ¢6 hai nghiém 1a (x;y)=| == |;| -=2;=2
ay hé c6 haing 1¢ma( y) (2 2)( 3 8}
BAI TAP PE NGHI
Giai cac hé phuong trinh sau :
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X2 +1+y?+xy =4y

1.1. 5 y
X+y—-2=
y x* +1
x*(6+21y) =
1.2.
x(y*-6)=21
X+Y+3Xx—y=6
1.3.
S/(x+y3(x—y)2:8
E+1:3—xy
X
1.4, y
1 1 3X°y*+2
St =l
>y Xy
X+ Y+x°—y? =12
1.5. Y y
Y/ X —y =12
X“+Xxy+y =19(x—-
L. y+y* =19(x-y)’
X2 —xy+y?=7(x-y)
17 +xy* =6x%°
1+ x%y* =5x%°
x(2+3y) 8
1.8.
1.9.

lg>x+1g°y =8

X+ Y —yyx+3y* =0

IX2+y?+1
2y° -3y —x+1+,|——— =0
y? -3y - 21

X" —2xy+x+y=0

X' —4x’y+3x°+y* =0

x'—2x = y—y

e
¢
:
e
{' ((10g, y) = log, (Iog, x)
=
g
2 o

X—y
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x> +y° +4xy+

__
1.13. (x+)

X“+y +xy+1=4
1.14. yiany y
y x+y —2x +7y+2

115, 4x? y+y +2=T7xy
2x° +2y* +3y° =6xy°

116, X' —4x* +y*—6y+9=0
Xy +x>+2y—-22=0

X“+y +xy+1=4
1.17. yiany y
y x+y —2x +7y+2

{
o
|
"
o
R A
|
|
o
o

110, xy xy+2y+1 +y 6y> -1
Xy+Xx=4y-2

xy 1
1.20.
y? +1

X“+y +xy=4y-1
1.21. Vi =dy-
y x+y —2x +7y+2

1.22.

3+ 3
1.23. (x+y—1) (x—y+1)

PUA VE PHUONG TRINH PONG BAC

Phwong phap :
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Tir hai phuong trinh cia hé bién d6i va dua vé phuong trinh dong bac véi bién x,y Giai phuong

trinh x biéu dién theo y rdi thé lai hé ban dau.

BAI TAP MAU

Bai 1. Giai h¢ phuong trinh :

{x& yﬁ=2(4&+ﬁ) )

Xx—3y=6 (2)

Loi gidi:

Y tuéng:
A A A 7= 5 7 A \ 3 \ A 5 = 5 7 A \ 1 ’ A \ A 5
Nhan thay ve trai cua (1) co bac la > con ve phai cua (1) cé bac la 3 .Do d6 nhan vao 2 vé cua

(1) véi da thirc ¢6 bac 1a 1 thi ta dwoc da thirc ddng bac. Lic nay ta c6 thé rdt x theo v .

< x>0
+ Diéu kién { ™*
y>0

Thay 2= %(x —3y) tir (2) vao phuong trinh (1) ta dugc: 3(Xv'X — YA[y) = (Xx=3y)(4V/x +[y)

<:>\/§(x+\/x7y—12y) :O<:>\/§(\/§—3\/§)(\/§+4\/§) =0

Yx=3Jy =0
<Vx=0 < x=9y=x=9;y=1.
\/;+4\/§:0

Vay nghiém cua hé 1a (9;1).

Bai 2. Giai h¢ phuong trinh:

X4y’ —xy* =1 @)
4 +y' —4x-y=0 (2

Loi gidi:
Thay 1= x*+y> —xy® & (1) vao (2) ta duoc
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A+ v —(Ax+ V)X +y —xy*) =0

& 3xy? + X}y —4x°y? =0 < xy(3y* + x> —4xy) =0

Xy =0
< xy(y-x)By-x)=0<|y=x
X =3y
Vi 0 x=0 |x=1
i Xy=0=> v
YT ly=1"ly=0
+ Vi y=x, thay vao (1) ta dugc: Xx=y=1.
. . 1 3
+ V6i X =3y, thay vao (1) ta duoc: y=§/275:>X: e

Vay hé da cho c6 4 nghiém la

(0;1),(1;0),(1;1),[%;%)

Bai 3. Giai h¢ phuong trinh:

x*—8x=y’+2y
X’ —3=3(y*+1)

Loi gidi:
H¢ phuong trinh twong duong voi
x*—y® =8x+2y
{xz —~3y* =6
Nhan thiy x =0 khdng Ia nghiém cia phuong trinh, dat Y =tX, khi d6 hé tré thanh

X*(1-1°) = (2t +8)x
X’ (1-3t*)=6

—

Tir day suy ra 6(1-t°) = (2t +8)(1-3t") = 12" ~t-1=0 < 1

4
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(1-3t)=6 Y=
« 478
y=—= =t 3
(ii). V6i t:—%: 4 N 13
X*(1-3t*)=6 ﬂm
T

Vay R c6 bon nghiém 'é<x,v>=<3,1>:<—3;—1>:(4£_8;—@'[_458 @

Bai 4. Giai h¢ phuong trinh:

2X+3y = x> +3xy+ Yy’
X°+2y? =x+2y

N .

Lo gidi:
Nhan theo vé hai phuong trinh cua hé ta dwoc

(2x+3y)(x2 +2y2):(x+2y)(x2 +3Xy + yz) & X +4y° -3xy® -2x°y =0

X=y
(x—y)(xz—xy—4y2):0<:> x—li\/ﬁ
(i). V6i y = x thay vao phuong trinh tha hai suy ra 3X2:3X<:>{X :{X y L
1+17
(ii). Vé6i x= ;/_y,khidétacéhé
1+\17

X2 +2y° =X+2y

Bai 5. Giai h¢ phuong trinh :
2X°y2 4+ X° +2x=2
2X°y —x°y* +2xy =1
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Lot qidi :

H¢ phuong trinh tuong duong voi
{2%y2+x2+2x=2 2(xy)’ +(x+1)" =3
&
2x*y —x*y* +2xy =1 2xy(x+1)—(xy)2=1
bat u=x+1v=Xykhido hé tré thanh

u?+2v: =3
2uv—v® =1

Dat u =tv, khi d6 hé trén tro thanh :

V(P +2)=3 t=5
S>tP+2=3(2t-1) o t’-6t+5=0<
V2 (2t-1)=1 t=1
u—5v—1
_ _ u=>5v T3 3
). Vol t=5=>
® {u2+2v2:3 5 1
U=——=,v=—=
3 3
2
X+1l=— |X+1=— X=—=,y=-2
S v S 3
3 3 37 8
" . u=v =v=1 1=xy=1
@i). Véit=1= < =y = AEAS A X=-2,y=—
u?+2v¥=3 |u=v=-1 |x+l=xy=-1

. 1)(2 81
VA hA 5 b h ¢ I\ X1 = _2)_ a _a_2 a PRI I
ay hé c6 ba nghiém la (x,y) ( 2)(3 j( 38)

Phwong phap :

X=a+u

Hé c6 nghiém (a,b)thi dat { ta dua vé hé don gian hon, thuong 1a hé dang cip ta da

y=b+v
biét cach giai :

Sau day xem xét mot bai todn nita dwa duoc vé hé dang cip

Bai 6. Giai h¢ phuong trinh :
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X2+ Y Xy +2y+X=2
2x°—y*-2y-2=0

Loi qidi :
H¢ phuong trinh tuong duong voi
{x2+y2+xy+2y+x:2 x2+(y+1)2+x(y+1)=3
=
2x* —y* -2y -2=0 2x% —(y+1)° =1
Khi d6 dat u=y+1va hé trg thanh

day 1a hé dang cap.O

X2 +u?+xu=3
2x° —u® =1

Bai 7. Giai h¢ phuong trinh :

X +xy+y =3
X* +2xy—7Xx-5y+9=0

Loi qidi :
Hé nay c6 nghiém (1,1)
a’+b’*+ab=-3(a+h)

x=a+1l . .
bat { khi @6 hé tro thanh :
a’+2ab=3(a+b)

y=b+1

Bai 8. Giai h¢ phuong trinh :

x® +3xy? = -49
x> —8xy +y*> =8y —17x

Loi qidi :
Nhan thiy x =0 khdng la nghiém cua hé, nén dat y = tx

Khi @6 hé tro thanh
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oo 87 _ Bt—7 _ b

X* (1+3t7) =49 1-8t+t*  (t*-16)—(8t-17) a-b
-

X (1-8t+t*)=x(8t=7) |, __—49 -49 —49

T1+3¢ 3(1°-16)+49 49+4a
Trong @6 a=t>-16,b =8t 17

b? _ 49
(a_b)3 49+3a

Tudo suyra: <:>49(b3+(a—b)3)+3a=0

< a(49b* —49b(a—b)+49(a~b)’ +3) =0 a=0
Suyrat’=16=>x’=-1o x=-1=y=14.

Vay hé c¢6 hai nghiém (x,y)=(-1,4);(-1-4).
BAI TAP DE NGHI

Giai cac hé phuong trinh sau :

1 x> +4y = y® +16x
' 1+y* =5(1+x)

2x° +3y = y® +4x
5(1+3y2)=4(3x2+2)

3 —y° 1
1.3. X+y

x> +y?=1
DANG TOAN GIAI BANG PHUONG PHAP THE

BAI TAP MAU

Bai 1. Giai h¢ phuong trinh :
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2 +Y)(X+Y)+x(2x+)=7-2y (1)
X(4x+1)=7-3y (2

Lol gidi:
Thé 7 = 4x* + x+3y & phuong trinh (2) vao phuong trinh (1) ta duoc
(22X + Y)(X+ YY)+ X(2x +1) =4X*> + X+ 3y -2y
S X+ Y)(X+Y)=2X"+y o (2X° +yY)(x+y-1)=0
X+y-1=0
A 2
y+2x°=0
+  Voi X+y-1=0=y=1-x, thay vao (2) ta duoc: 2x* —x-2=0

1+17 3717
= y:T

4
+Véi y+2x° =0, thay vao (2) ta dugc 2x* —x+7=0=VN.

1£17 31\/ﬁ].

Vay hé c6 2 nghiém la : (X, y):( " .

Bai 2. Giai h¢ phuong trinh :

C+Ty=(x+y) +x2y+7x+4 (1)
3x° + y* +8y +4 =8x (2)

Loi gidi:
Thé 4=8x—3x>—y? -8y & phuong trinh (2) vao phuong trinh (1) ta dugc
X=y
(x=y)(X* +2x-15)=0< | x=-5
X=3
+ Vi x =y, thay vao phuong trinh (2) ta dugc: 4+2x° =0=VN
+Véi x =-5, thay vao (2) ta dugc: y*+8y+119=0=VN

y=-1

+ Véi x =3, thay vao (2) ta duoc: y2+8y+7:O©[y_ .
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Vay nghiém cua hé 1a: (x,y)=(3;-1),(3;-7)

Bai 3. Giai h¢ phuong trinh:

X*(y+1)=6y-2 @
XY 2y +y(xP+) =12y -1 (2)

Lo1i gidi:

Nhan thiy y=-1, khong la nghiém cua hé, xét y = —1khi d6 rat x* = 6y—12 tir (1) thé vao (2),
y+

ta duoc:
2
V=2 ey OV =2, [OY=2 ) jpye g
y+1 y+1 y+1

y:1:>x=4_r\/§

- 2 =1
oMy 1)(9y2+1)y VRPN 2 o 1
(y+1) Oy +Dy'=(y+D)" |y=2=x=0

Vay hé ¢ 3 nghiém la

(x,y)=(0;%),(i\/§;1).

Bai 4. Giai h¢ phuong trinh :

y*—xy+1=0 @)
X2+ Y +2x+2y+1=0 (2)

. .

Loi gidi:
Thay y®+1=xy tir phuong trinh (1) vao phuong trinh (2), ta duoc

5 X+y=0
X“+Xy+2(x+y)=0<= (x+y)(x+2)=0< (e 2
, o X*+x*+1=0_ =
- Vi y = —xkhi do hé tré thanh h¢ nay vé nghi¢m
X +x°+1=0
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, o y>+2y+1=0
- Véi X =—2khi do h¢ tr¢ thanh Sy=-1
Yy +2y+1=0

Vay hé c6 nghiém duy nhét (x;y)=(-2;-1).

Bai 5. Giai h¢ phuong trinh:

Xy=x+7y+1 @
x*y? =10y* -1 (2)

Loi gidi:
\ N , 7y+1 \ N
Tu phuong trinh (1), rat x =1 thay vao phuong trinh (2) ta duoc
y_
7v+1) y=-1=x=3
Y42 | 2 —10y? —165 39y +34y° —8y2 -2y +1=0 < 1
y-1 y=—==x=1
3
A WA A s 1
Vay hé c6 hai nghiém 1a (x,y)=(3, —1);(];—5) .

Bai 6. Giai h¢ phuong trinh :

2 pa—
{x +xy+2x+2y_16(x’yER)

(X+y)(4+xy) =32

Loi gidi:
Hg¢ da cho tuong duong véi
(x+y)(x+2)=16 ()

{(X +Y)(4+xy)=32 (2)

+ Nhan thiy x = —-2khoéng la nghiém cua hé, nén chia 2 vé cua (1) cho x+ 2 ta dugc

x+y:£, thay vao (2) ta duoc:
X+2
Xx=0=>y=38
WO@+X) _ 35 41 xy=2(x+2) > x(y-2) =0 Y
X+2 y=2=>X=2vXx=-06

Vay hé c6 3 nghiém 1a (x, y)

(0:8).(2:2),(2;-6)
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Bai 7. Giai h¢ phuong trinh:

{(xl)2 +6(x-1)y+4y* =20

(x,yeR)
x2+(2y+1)" =2

. .

Loi gidi:
H¢ tuong duong voi

X? —2X+1+6xy—6y+4y* =20 (1)
X2 +4y° +4y+1=2 (2)

Thay x*+4y* =1—4ytr phuong trinh (2) vao phuong trinh (1), ta dugc

—2X+1+1-4y+6xy—-6y=20=>y :3)(—+95 , thay vao (2) ta dugc

) (2x+18
X2 +

2
+1j =2 x=-1=2y=-1
3x-5

Vay hé c6 nghiém duy nhét (x,y)=(-1-1).

x*+2xy’ =5 )]

Bai 8. Giai h¢ phuong trinh
2X° +xy+ Yy =4x+y (2

Loi gidi:
A A . A . . o, 5%
Nhan thay x =0 khong thoa man h¢ phuong trinh, voi x=0rat y* =

tor phuong trinh (1)

va thay vao phuong trinh (2) ta dugc

3

X _ax+ y << 33 —8x*+5+2x°y—2xy =0

2X% + Xy +
& (x—l)(3x2 —5x—5)+2xy(x—1) =0 (x—1)(3x2 —5x—5+2xy) =0

1+2y*=5

o y=1J2
2+y+y =4+y

- Vi X =1khi do hé tré thanh {

- Véi 3x* —5X -5+ 2xy khi d6 thay vao phuong trinh (2) ta duoc
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2x° —%(3x2 —5x—5)+y* =4x+y

< X°+5X+5+2y? =8x+2y < X* =3x+5=2y(1-y) (¥

2
Vé trai x> —3x+5= x—E +EZE
2) 4 4
P 1 1
Vé phai 2y(1-y) SE(y+1— y)’ =2

Tur day suy ra phuong trinh (*) vo nghiém

Vay hé co hai nghiém 1a (x;y) = (L2 ); (1 —2)

13y° -3x* =1

, (x,y eR)
y +4y+1=5x+4xy

Bai 9. Giai hé¢ phuong trinh {

Loi gidi:
. , +4y+1
Nhan thay y= —%khéng théa man hé, nén voi y # —% rat x = % tor phuong trinh thur
+oYy

hai thay vao phwong trinh thir nhit ta duoc
244y +1Y
13y° —3(&j =1 (y-2)°(y+2)(13y2 +16y+7) =0

445y

e

=
y=2

Vay hé c6 hai nghi¢m la (X; y) = (l; —2);(1; 2)

BAI TAP DE NGHI

Giai cac hé phuong trinh sau:
16x°y® —9y® =(2xy —y)(4xy* +3
L y*—-9y° =(2xy—y)(4xy* +3)
AxPy? —2xy* +y* =3
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19 16x°y* —17y* =1
o 4xy+2x—-7y=-1

DANG TOAN DUNG PHUONG PHAP PANH GIA

Dé ¥ diéu kién nghiém ciia hé, Sir dung phwong phdp ham sé, Sie dung bdt dang thiic:

Bién d6i mot phuong trinh cua hé thanh f(x)= f(y) (*)
Néu ching minh dwoc ham s6 f (X) don diéu ting hodc don diéu giam trén mién nghiém cua hé

thi phurong trinh (*) twong dwong véi: y = x, luc nay ta thé nguoc lai hé.

Bét dang thirc xem chuyén dé gia tri I6n nhét, nhé nhit va phwong phip chimg minh bt

ding thirc

BAI TAP MAU

Bai 1.
6X°+y’ —5xy—-7x+3y+2=0 (1)

Giai hé phuong trinh: X—Yy
—==In(x+2)-In(y+2 2
3 ( ) (y+2) (2)

Lai gidi:
+ Didu kién: X>-2;y > -2
Coi (1) 1a phwong trinh bac 2 voi an 14 y, ta duoc

() © y*+(3-5x)y+6x* —7x+2=0, tacod

:5x—32+x—1:3X_2

A, = x—12:>

y=(x=1) 5x—3—(x 1)_2)(_1
2

Tur phuong trinh (2) ta co:
X=3In(x+2)=y-3In(y+2) < f(x)= f(y); f(t)=t-3In(t+2),t > -2
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Taco f'(t) = % = Ham sé nghich bién trén khoang (-2;1) va dong bién trén khoang (1;+0).
+

(i). Nhan thdy véi X =Yy =114 nghiém cua hé.

_X=2X=2<0

(ii).Vc’yix<1:>B i xX1 ; — y<x,Vx<1= f(y)> f(X)=VN.
—X=X-1<
_x=2(x=1)>0

(iii).Vc’yix>1:>B i X(Xl )o> —y>x>LVx>1= f(y) > f(X) =N
—X=X-1>

Vay hé c6 nghiém duy nhét(1,1).

Bai 2.

Giai hé phuong trinh:

Loi gidi:
+ Piéu kien: X,y >0
Nhan thay X =0V y =0, khdng la nghiém cia hé¢ nén X >0;y >0,

Trir theo vé 2 phuong trinh véi nhau ta duogc

(x+1)2+21+\/§+(x+1)2=w/(y+1 +21+f y+1

o f(X)=f(y); f@t)= (t+1)2+21+\/f+(t+1)2,t>0

t+1

\/— \/t+1 +21

Suyra T(X)= f(y) < X=Y, khi dé thay vao (1) ta dugc phuong trinh

(x+1)2 +\/§—w/(x+1)2 +21=0(%),
xét ham sb g(X)=(X+l)2 +\/;—1/(X+1)2 +21.Tach

Taco f'(t)=2(t+1)+ >0,Vt>0. Vay ham s6 f (t) dong bién.
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X+1

‘J_ Jx+1 +21 V+”

Mat khac ta cd, §(1) =0. Vay X =1la nghiém duy nhit cia phuong trinh (*). Suy ra nghiém

g'(X)=2x+2+ >0. Vay ham s6 g(x) dong bién.

x=y=1.

Vay hé c6 nghiém duy nhat (1; 1) .

Bai 3.
(2x2—1ﬂ2y2—1y:gxy Q)

X+ y?+xy—7x—6y+14=0 (2)

Giai hé phuong trinh :

Loi giai:

Coi (2) 1a phwong trinh bac 2 vai 4n 1a x thi diéu kién phuong trinh nay ¢ nghiém 1a

A, =(y—7)2 —4y* +24y-56>0<y e[l,%} :

Ciing coi (2) 14 phuong trinh bac 2 véi an 13 y thi diéu kién dé phuong trinh nay c6 nghiém la
2 2 10

A, =(x—6) —4x*+28x-56>0< x e 2,;

+ Nhan thiy x=0v y =0, khdng la nghiém cua hé . Ta chia 2 vé caa (1) cho xy
= (ZX—EJ(Zy—Ej :g S TX)f(y)==
y

Tamf(0:2+%>03fT:>HmeﬁzHDf®:%

Vay X=2;y =1. Thay vao (2) thay thoa man.

Vay hé c6 nghiém duy nhét (2;1).

Bai 4. Giai h¢ phuong trinh :

4x% +3xy* =7y
Y +6x°y=7

Loi gidi :

358
Dang Thanh Nam
Auditing 51a, National economics University, Ha Noi, Viet Nam




HE PHUONG TRINH

Tir phuong trinh thir hai cia hé , taco y° +6x°y =7 < y(y* +6x*)=7=y>0.

Khi d6 tir phuong trinh thi nhit tasuy ra x>0. Vay X,y >0,

Trir theo vé hai phuong trinh cua hé ta dwoc :

(x—y)(4x2—2xy+ yz):7(y—1)(*)

Xét phuong trinh (*).

(i). V6i 0<y<1thi VP<0=VT <0 x<y=0<x<y<l tirdo tasuyra y*+6x°y<7, hé
vO nghiém.

(ii). V6i y>1=7(y-1)>0=>VP>0=VT >0=x>y>1, tr d6 suy ra y>+6x’y>7, hé vd
nghiém.

Vay vai Yy =1, ta cd nghiém x=1.

Vay hé c6 nghiém duy nhét (x,y)=(11).

Bai 5. Giai h¢ phuong trinh :
XX —3x*+2=y>-3y* -2

X—=2 y-1 2
log,| — |+log, | — |=(x—2012
gy(y—lj+ gx( ZJ (x )

X_

Loi gidi :
O<y<1
o O<x<2
bieu kién
y>1
X>2

Pit y =u-—1, khi d6 phuong trinh thir nhét tré thanh

x° —3x* =u® —3u?

Xét ham sé f (t)=t>—3t trén mién x4c dinh, ta cé f '(t) =3t —3nén don diéu trén mién xac
dinh. Dodé f(X)=f(U) = x=usx=y+1

Thay vao phuong trinh thi hai cua hé ta suy ra nghiém x =2012.
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Bai 6. Giai h¢ phuong trinh :
4+9.3°% = (449 ) 7"

4"+ 4=4x+42y-2x+4

Loi qidi :
Diéu kién y—x+2>0.

Dit t = x* — 2y khi d6 phuong trinh thir nhat cua hé tr thanh

t+2 2t
4+3”2=(4+9‘).72‘@4;32 =4;? o f(t+2)=f(2)
Xét ham sé f(x):4;x3 :4(%) +(§j I ham nghich bién,

Dodo f(t+2)=f(2A) = 2t=t+2=t=2

Tur d6 suy ra x> —2y =2 <> 2y = x> —2 thay vao phuong trinh thir hai cua hé ta dugc
4X+4=4x+4m<:>4“=x—1+\/m<:>45=s+\/sTr1

Trong d6 s=x-1

Do (s+\/s,2—+l)(\/m—s):1:4’5:\/sz_+l—s

Tuwdotasuyra: 4°—47°—-25s=0(*)

Taxéthamso f(x)=4"-4"-2x tacd f'(x)=In4(4"+4>)-222In4-2>0. Do d6 ham s

don diéu tang. Mit khac nhan thdy f(0) =0nén phuong trinh (*) ¢ nghiém duy nhat s=0. T

daysuyra Xx=1= y:—%.

Vay h¢ c6 nghiém duy nhét (x,y)= (1,—%).

Bai 7. Giai h¢ phuong trinh :
(x+x/l+x2)(y+«/1+ yz):l
X/6X+2X* +1 =4xy +6x+1
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Loi gidi :

Do (y + \/yz +l)(\/y2 +1- y) =1nén tir phuong trinh thir nhat cua hé ta suy ra

X+V1+ X2 =—y+4Jy? +1 o f(X) = f(-y)

X _N1+X +X S X+ x
V1+x? J1+ X2 J1+ X2

Do d6 ham s6 f(X)ddng bién trén R . Nén f(x) = f(~y) < x=-y

Xéthamsd f(x)=x++1+x* tacd f'(x)=1+ >0

Thay vao phuong trinh thi hai cua hé ta c6 phuong trinh

2
Xy 6X+2x% +1 = —4x? +6x+1<:>( 6X + 2x° +1—§j :§x2

4

1= y=-1
Jex+2i+1=3x |1 7Y
< > < 3-411 —3+4/11
V6X+2x° +1=-2x X= > =Yy= 5

3—J1—1_—3+J1—1]
2 2 '

Vay h¢ c6 hai nghiém la (x,y)= (1,—1){

Bai 8. Giai h¢ phuong trinh:
{(4x2+1)x+(y3) 5-2y=0 (1)

AX* +y* +24/3-4x =7 2
Lo gidi:
x<3
+pidukien I (), khi d6 phuong trinh (1) tuong duong véi

(4x? +1)x+(w; -2y -0

< (Ax2+1)(2x) = ((5-2y)* +1)4/5-2y
< f(2x) = f(y5-2y); f(t)=t(t* +1), f'(t) =3t*+1>0

_ 2
= f = £(2%) = F(J5_2y) < 2X = B_2y 2 0= y =2 ;X x>0
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_ 2
Thay vao (2) ta dugc phuong trinh: 4x* + (%)2 +243-4x =7(*%)

_ 2
Xét ham sb f (x) = 4% +(5 24X )? + 24/3—4x — 7 trén doan [0;%}

Tacod f'(x)=—-4x(3+4x*)+

<0,v0£x<%:> f $= f(x) =0néu c6 nghiém thi @6 1a

V3 —4x
1 X 1
nghiém duy nhat. Nhan thay f (E) =0= 2
y=2

Bai 9. Giai h¢ phuong trinh :

log, (2x+1)—log, (X—y) =v4x* +4x+2 —/(x— y)2 +1-3x" +y*—4x-2xy-1
log, (2x) +4x2 —v/4x2 +1=1-+/2

Lo1 gidi :
Phuong trinh thir nhit cua hé duoc viét lai thanh
(2x +1)2 +1—(2x+1)2 —log, (2x+1) = /(x - y)2 +1—(x— y)2 —log,(x-y)

Xéthamsé f(t) =+/t* +1—-t* —log,t véi t>0, ta co

—2t—i<0 nén ham sb f(t)nghich bién. Do d6 phwong trinh dau tién

t
F1(t) = ———
() dt2+1 tin3

f(2x+)=f(Xx-y)=2x+1=x-y (¥
Xéthamsé f(x) =log, (2x)+4x* —+/4x* +1,Vx >0

1

Vax® +1

Mat khac ta c6 f (%)ﬂ—ﬁ. Suy ra x=1-/2 két hop véi phuong trinh (*) ta ¢ nghiém

Tacd f'(x)= 4x£2— }+ Il >0, nén ham sb don diéu ting.
xIn

y=—5-

Bai 10. Giai hé phuong trinh :
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{xs +3X—1+/2x+1=y

Y2 +3y—1+,2y+1=x

Loi qidi :
S 1
bicu kign: x,y > —E.
Trir theo vé hai phuong trinh cua hé ta duoc

XCHdx+/2x+1=y} +4y+ 2y +1 e f(X)= f(y)

x X 1 .
Xét hamso f (x) = x> +4x++/2x+1 trén doan [—E;+ooj. Taco

f'(x)=3x"+ 4+; >0, nén f(X)don diéu ting trén doan[—%ﬁwj .

V2x+1

Vay phuong trinh f(X) = f(y) <> x=y, thay vao phuong trinh thir nhit cua hé ta duoc phuong
trinh :

X3 +2x-14++/2x+1=0

e 1
Taxéthamso f(x)=x>+2x-1++/2x+1 trén doan[—5;+ooj.

Taco f'(X)=3x"+2+ >0, nén ham sé f (X) don diéu ting trén doan [—%;HOJ .

1
V2x+1

Mit khéac nhan thdy f(0)=0. Vay phuong trinh f(X)=0c6 nghiém duy nhit x =0, tir 6 suy

ra h¢ c6 nghiém duy nhét (x,y)=(0,0).

Bai 11. Giai hé phuong trinh :

450 3+ +1 =47 43y — 4+ [y? -8y +17

y(x2 —l)—4x2+3x—8+ln(x2 —3x+3) =0

Loi gidi :
DPidu kién: x>0,y>4.

Khi d6 bién ddi phuong trinh thir nhét thanh :
4771 L 3 X X2 1 =40 13y a4+ [(y-4) +1
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Xét ham s6 f (t) = 4" + 3Vt +vt* +1 trén doan [0;+0).

Taco f'(x)=2t4"®Ing+—— >0,Vte[0;+). Nén ham s6 f(t)don diéu tang trén

Ao
doan [0;+x). Vay phuong trinh f(X)=f(y-4) < x=y-4<y=x+4 lic nay thay vao
phuong trinh thir hai ctia hé ta dugc phuong trinh

x* +2x—12+|n(x2 —3x+3) =0(*)

Ta xét ham sb f(x)=x3+2x—12+ln(x2—3x+3). Taco

2x=3 4.2 2x2 —4x+3

f'(x)=3x"+2+ =3x* +
) x?—3x+3 x> —3x+3

>0, nén ham s6 f(x)don diéu ting trén doan
[OH—oo) .
Mt khac nhan thay f(2)=0, tir d6 suy ra phuong trinh (*) ¢6 nghiém duy nhit Xx=2=>y=6.

Vay hé c6 nghiém duy nhét (x,y)=(2,6).

Bai 12. Giai hé phuong trinh :

x+$=x2+y
Ix*—2x+9

y+$=y2+x
Jy* -2y +9

Loi gidi :

Cong theo vé hai phwong trinh cua hé ta dugc

2xy + 2xy — x4y
I —2x+9  Yy?—2y+9

Phuong trinh ndy ¢6 nghiém néu xy >0. Nhan thdy x =y =01a mot nghiém cua hé.
Xét xy >0
2Xy 2Xy
+
Yx-1°+8 3Y(y-1)+8

DAu bing xay ra khi ca chi khi x=y=1.

Phuong trinh ndy c6 VP > 2xy;VT = < XY + Xy = 2Xy
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Vay hé phuong trinh ¢6 hai nghiém la (x, y)=(0,0);(11).

Bai 13. Giai hé phuong trinh :

X3 +2y° = xPy +2xy
2\/x2—2y+1+%/y3—14 =x-2

Lo1 gidi :

Piéu kién : x* —2y-1>0.

Phuong trinh thir nhat cia hé bién d6i thanh :

(X2 —2y)(x— y)=0, so sanh véi diéu trén suy ra x =y, ldc nay ta thay vao phuong trinh thir

hai cua hé ta duoc

2% —2x—1+3x* —14 = x— 2, phuong trinh ndy ¢ nghiém néu
Yx®—14 <x—2= x* —2x-1<0. K&t hop véi diéu kién suy ra x> —2x—1=0< x=1++/2, thir
lai ta thiy nghiém thoa man.

Vay hé c6 hai nghiém 1a (x,y) = (1+ﬁ,1+\/§);(1—\@,1—\/§).

Bai 14. Giai hé phuong trinh :

x2+2x:%1—272

X+ y?+xy—-3x—4y+4=0

Loi gidi :

Coi phuong trinh thir hai 1a phuong trinh bac hai 4n y, khi d6 phuong trinh nay tuong dwong
VoI

y® +(x—4)y+x*-3x+4 =0, phuong trinh nay c6 nghiém néu

A, :(x—4)2—4(x2—3x+4)20<:>0£xs%.
X 2 2 . .
Khi d6 x* +2x+ 272 s(%) +%+273 :%. Vay dau bang xay ra, suy ra x:%: y:g.
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Vay h¢ c6 nghi¢m duy nhat (x,y) = (ggj

Bai 15. Giai hé phuong trinh :

V51X +,/5—— 3+y°

X+ 32y
X

Loi gidi :
Nhan thém 2 vao hai vé ctia phuong trinh thir nhat sau d6 cong theo vé v6i phuong trinh thir hai,

ta duoc :

245 % + x+£+2, /5—i2 =2y* —4y+12
X X
Str dung bét déng thirc cauchy-shar ta c6

X+ 2+/5—Xx? s\/(l2 +22)(x2 +5—x2) =5

=VT <10
1 1 1 1
Z4+2.[5-——< |[(1*+2%) =+5—-—|=5
x \ x \/( )(xz xzj

Mt khac lai c6 VP =2y —4y+12 = 2(y-1)" +10>10

. y:l
Vay VT =VP=0<
x=1

Bai 16. Giai hé phuong trinh :

X = (y+1)
2x%2 —9x+6
J-ax? +18x—20 + 55200 - fy vl
2x? —9x+8 y
Loi giai :
—4x* +18x-202>0 5
o , 2<x<—
Pbiéu kién: {2x°-9x+8=0 & 2
y+1>0 y=-1
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2
Dit t = V—4x% +18x—20 = —4(x+gj +l £1:>te|:0;1}
4 4 2 2

Khi d6 phuong trinh thir hai cua hé tré thanh : t+1+ t24 i JYy—+1,
+

4 2 2
8t t'+7t°+(t-4)

2 2 2 2 >0
(t +4) (t +4)

Xét ham sé f (1) :t+1+ﬁ, taco f'(t)=1-
+

Do d6 f(t)la ham ddng bién trén [0;%}: f(t)>f(0)=2. Twx do suy ra ta phai co

NY+122=y2>3.

Tir phuong trinh thir nhat ciia hé : Ta ldy logarit ty nhién hai vé ta dugc

Inx In(y+1)
= =
X y+1

(y+1)Inx=xIn(y+1) *)

1-Inu
—=0cu=e
u

, In ,
Xét ham s g(u) == tacé g'(u) =
u

Suy ra ham so tang trong khoang (0; e) , giam trong khoang (e; +oo)

Vaytaco: Xe[Z;g}: g(x)=9(2) =In72 va y €[3;+0) = g(y) < g(3)=|nT4=|n_2

Tir d6 suy ra phuong trinh (*) tuong duong v6i: X=2;y=3
Thay vao phuong trinh thir hai cia hé ta thy thoa man.

Vay hé c6 nghiém duy nhét (x;y)=(2;3).

Bai 17. Giai hé phuong trinh :

log, x =2"*
A1+ X+ Xy J4+Y* =0

Loi gidi :
Diéu kién x >0, tir phuong trinh thir hai ctia hé ta suy ra y <0

Tur phuong trinh thir hai ta suy ra 16(x+1) = x*y? (4+ y2) < xPy  +4x%y? -16(x+1) =0
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Coi day la phuong trinh bc hai véi dn 1 Y*, ta duge A', =4x* +16x" (x+1) = 4x* (x+2)°, tir

do suyra
2:—2x2+2x(x+2):£
X2 X
—2X* =2X(X+2) —4x* -
v = 2( ) _ 4x24x<0
X X

Chi nhin nghiém y?* = 4 S X= iz , thay vao phuong trinh thr nhét ciia hé ta duoc
X y

Iogz% =2""? < 2-log, y* 2" =0 (*)

Xét hamsd f(y)=2-log, y* —2""* véi y<O0

2 -2

Tacod f'(y)=-2"?In2- =
) yln2 yIn2

(1-y(In2)*.2"*) >0, vy & (~;0)

Vay f(y)la ham don diéu ting trén khoang (—o0;0). Mat khac lai c6 f(-1)=0=y=-1la
nghiém duy nhét ctia phuong trinh (*). Tir ddy suy ra X =4.
Vay h¢ c6 nghiém duy nhat (x;y)=(4;-1)

Bai 18. Giai hé phuong trinh :
x? +x+|ogzﬁz8y3 +2y+1
y

Vx-1-,y-1-1=0

Loi gidi :
Diéu kién : x>1,y>1.
Khi 6 phuong trinh thir nhat ctia hé dugc bién d6i thanh

x3+x+log2x=(2y)3+2y+logZZy
Ta xét ham s6 f(t)=t*+t+log,t,t>0. Ta c6 f'(t):3t2+1+ﬁ>0,t>0. Suy ra ham sd
n

don diéu tang. T d6 suyra f(x)= f(2y) < x=2y, thay vao phuong trinh thtr hai ta dugc :

J2y-1-y-1-1=0<2y-1=y-2,/y-1<2|y-1=1-yo y=1=x=2.

368
Dang Thanh Nam
Auditing 51a, National economics University, Ha Noi, Viet Nam




HE PHUONG TRINH

2 2

X y
+
Bai 19. Giai h¢ phuong trinh { (y+1)"  (x+1)°
3Xy=x+y+1

1
2

Loi gidi :
Taco (X+1)(y+1)=xy+X+y+1=3xy+xy =4xy

Khi d6 st dung bét ding thuc a’+b* > 2ab, ta duoc

2 2 2 2
: 7t ! 722 : P ! 2 :i
(y+1)" (x+1) (y+1)" (x+1)° 2

Dau bang xdy ra khi va chi khi = ===
(y+1)" (x+1)° 4

NG y? 1 {y:—li 2X
=

Thé nguoc lai phuong trinh thir hai cua hé

N X(y'-x*)=7
Bai 20. Giai hé phuong trinh
X'+ X%y +9y = y2x + x°y® +9x

Loi gidi :
H¢ tuong duong véi

{x(y‘"’xs):7 n x(y3—x3)=7

X(x*=y*)+x’y(x-y)-9(x-y)=0 (x—y)(x(x2 +xy+y2)+x2y—9) =0

XY x)=7
do x=y
x(x2+xy+y )+x*y-9=0
(
(

x(y® - )
X( X+ y)
T ddy suyra x>0va y>Xx>0va y = 3 X, thay vao phuong trinh thi nhét ta dugc

Jx

3
X (i—xj —x* |=7, dit x=t? ta duoc
Jx
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3
tZG—tZ] tP=7 o (0 -3) 4+t 47t =0

D@ thay vé tréi la ham ddng bién trén [0;+00), lai co f(1)=0
Viy x=1=y=2

Vay hé c6 nghiém duy nhét (x;y)=(L2)

V2x+1-\2y+1=y-x

16x°y* +5=634x*y + X

Bai 27. Giai hé phuong trinh {

e

Loi gidi:
Diéu kién x,y> —% khi d6 h¢ tuong duong voi
2(x-y) 2
=y—X X— +1
V2x+1+42y+1 o ( y)[\/2x+l+\/2y+1
16x%y” +5=634x"y + X 16x%y? +5=63/4x’y + X

X=Yy
=
{l6x4 +5=634x>+X
Tu day suy ra X,y >0
Taco J4x° +x :%,3/4x(4x2 +1).2 £§(4x+4x2 +1+ 2) :§(4x2 +4x+3)

Tir d6 suy ra 16x° +5§§(4x2 +4x+3) < 2(2%° +2x+1)(2x-1) <0< X :—%

Thir lai thdy x = —% théa man phuong trinh trén

Viy hé c6 nghiém duy nhat (X; y) = (—%i-%)

8y’ +(2x+y)6xy = 6x° +13
Bai 28. Giai hé phuong trinh
x3+5x+(x3—2y+6) x*-2y+1=0

370
Dang Thanh Nam
Auditing 51a, National economics University, Ha Noi, Viet Nam




HE PHUONG TRINH

Loi gidi:

Diéu kién: x*—2y+1>0

Pit t = /x* -2y +1 thi phuong trinh thir hai cua hé dugc viét lai thanh
x° +5x+(t2 +5)t =0 x*+5x=(-t) +5(~1)

Xéthamsé f(u)=u®+5u cd f'(u)=5u*+5>0 nén hamsé f(u)don diéu ting trén R, tir d6

suyra f(x)=f(-t) o x=-tox=—X-2y+l<

Xx<0

y:%(x?’ +1—x2)

Thay vao phuong trinh thir nhit caa hé ta dugc phuong trinh

X+X"=2x+5=3y+y*+4

Bai 29. Giai hé phuong trinh
X —y?—3x+3y+1=0

Loi gidi :

Binh luan : Phuong trinh thir nhit dwoc viét lai thanh

X+\/(X—1)2 +4=3y+,y*+4 2 vé c6 dang gan twong tw nhau ; tuy nhién sai khic nhau dai

lwong x va 3y ; bay gio thé 3y tir phuong trinh thir hai ciia hé vao ching ta s& duoc gi ?

X+y(X=1)" +4 =y +3x—1- X +/y? +4 = (x=1)" +/(x-1)" +4 = y* +/y* + 4

RO rang dwa vé phuong trinh dang f(x—1) = f(y) trong 6 f(t)=t*+t*+4

Ham nay c6 f'(t)=2t+  lidu ching ta c6 thé danh gia dugc bang tinh don diéu cua ham

t
Vt?+4

s6 hay khong ?
Trinh bay :

RUt 3y = y? +3x—1—x? tir phwong trinh thir hai ciia hé thay vao phuong trinh thir nhat cua hé ta

duoc

X+(Xx=1)" +4 =y +3x—1-X* +/y* + 4
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& (x=1)" +y(x=1)" +4=y* +\/y* +4
& (x=1)" —y*+/(x=1)" +4 -y’ +4 =

_)y

x 1 44.\y*+4

& (x-1) -yt

1 2 o\
+1/(x—1)2+4—\/m ((X_l) - )_O
c>(x—1)2—y2:0<:{y:x_1

- Néu y=x-1 khi do ta 6 hé

y=1-X

3
y=x-1 y=x-1 =2
2 2 <9, 2 =
X*—y?=3x+3y+1=0 x* —(x-1)" =3x+3(x-1)+1=0 1

2

- Néu t =1-x khi do ta c6 hé
3
y=1-x y=1-X X_Z
2 2 <9, 2 =
X*—y?=3x+3y+1=0 x* —(1-x)" =3x+3(1-x)+1=0 1
4

Vay hé phuong trinh c6 hai nghiém (x;y) = (2 ;j (2 ij

2y (4y* +3x*) =x*(x* +3)

2X(~/2y—2x+5—x+1)=4

Bai 30. Giai hé phuong trinh

Loi giai:
Diéu kién: 2y —2x+5>0
Nhan thiy x =0khang la nghiém cua hé ; nén chia hai vé phuong trinh thir nhit cua hé cho x°,

ta dugc phuong trinh
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3
(ﬂj +3.ﬂ = x> +3X
X X

Taxéthamsd f(t)=t>+3t co6 f'(t)=3t>+3>0,VteR nénsuyra f(t) don diéu ting trén R.

2
Vay nén f (ﬂj =f(X) o x= 2y oy =X? ; ta thay vao phuong trinh tha hai cta hé ; ta dugc
X X

phuong trinh

2x1( (x-1)° +4—(x—1))= 2 (%)

Xét ham s6 f(u)=2" (\/u2 +4 —u)—2 trén R, ta co
Ju? +4 > |u[>u

1
f'w)=2"(vJu?+4—-ul| In2- >0 ;do
() ( )L 1[u2_|_4j |n2>1>

u+4

Vay f(u) don diéu tang ; nén néu phuong trinh f(U) =0 c6 nghiém thi d6 1a nghiém duy nhat.

Phuong trinh (*) twong duong voi f(x-1)=0=f(0)<>x=1;suyra y =%

Vay h¢ c6 nghi¢m duy nhat (x;y)= (1;%)

(x+y-1)x+y-1+6x+2y=20
(3x+y—2)3x+y—-2+2x+2y=18

Bai 31. Giai h¢ phuong trinh {

Loi gidi :
X+y-1>0

Piéu kién
3X+2y-1>0

Khi d6 hé phuong trinh tuong duong voéi

(x+y-1)Jx+y-1+2(3x+y-2)=16
(Bx+y—2){3x+y-2+2(x+y-1)=16

Trir theo vé hai phuong trinh trén ta duoc
(x+y-1){x+y-1-2(x+y-1)—(3x+y—2){3x+y—-2+2(3x+y-2) =0

< (x+ y—l)( x+y—1—2)+(3x+ y—2)(2—m) =0 (*)

1)
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T (*) ta c6 nhan xét sau
Néu X+y—1>4 thiti (*)suyra 3x+2y—-2>4
Néu X+y—1<4 thitir (*) suyra 3x+2y—-2<4

X+y-1>4
i ) 1 13x+y—-2>4 , .
Nhu vay hé cé nghiém khi tur day ket hop véi hé (1) ta suy ra hé twong duong
X+y-1<4
3X+y-2<4
Véi
1
X+y-1=4 X_E
o
X+y—-2=4 y—g
2
Két luan :

Vay h¢ c6 nghiém duy nhét (x;y) =(1 gj

BAI TAP PE NGHI

Giai cac hé phuong trinh sau :

+1+X+y =3

x+\/y 4 245= «/_

2x° +y®—4x+3=0
X2y? —2x+y* =0

Bai 1. Giai h¢ phuong trinh :
Bai 2. Giai h¢ phuong trinh :
Bai 3. Giai h¢ phuong trinh :

Bai 4. Giai h¢ phuong trinh :

Bai 5. Giai h¢ phuong trinh :

x> —12xy +20y* =0
In(1+x)—In(1+y)=x-y
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J1lx—y —Jy-x =1
7Jy-1+6y—26x=3
2x°y+yd =2x* +x°
(x+2) y+1:(x+1)2

Bai 7. Giai h¢ phuong trinh : {

Bai 8. Giai h¢ phuong trinh : {

Xx—1-,y=8-x°
X— 1) =y

log, \/xy =log, y

Bai 10. Giai hé phuong trinh : {(

Bai 11. Giai hé phuong trinh : {

242V =3
y+1 (y+1)
Bai 12. Giai hé phuong trinh:
o 1 18x_20 4 DX Z9XH6 _ f
2 —-9x+8

Bai 13. Giai hé phuong trinh:

AX% +3X+3=4xXX+3+24/2x -1

Bai 14. Giai hé phuong trinh :

6x°x* —6Xx+5 =(x2+2x—6)(x3+4)
2 2
X+—=1+—
X oy

Bai 15. Giai hé phuong trinh :
( IR VL +y*° 1+x2y2)2—10

G
(x+y-1){/y-1=10
. JXy—6=12-
Bai 16. Giai hé phuong trinh y
X2y — x> —3x+3y—xy* - x’y =0
8y’ +(2x+y)6xy = 6x° +13

Bai 17. Giai hé phuong trinh
x3+5x+(x3—2y+6) x*-2y+1=0
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IXx=2-y-1=27-x°
Bai 18. Giai hé phuong trinh A d
(x=2) +1=y

DANG HE CO MQT PHUONG TRINH LA PHUONG TRINH BAC HAI TIM PUQC
NGHIEM

Mot phuong trinh trong hé c6 thé dua vé dang : (ax+by+c)(ax+by+c)=0
Muc dich 14 biéu dién an nay theo 4n kia & dang bac nhét ; khi d6 chi viéc thay vao phuong trinh

con lai trong h¢ va gidi phuong trinh vdi mdt an so.

BAI TAP MAU

Bai 1. Giai h¢ phuong trinh:

y? = (5x+4)(4—-Xx) @)
y? —5x2 —4xy +16x -8y +16=0 (2)

Loi gidi:
Bién d6i phuong trinh (2) thanh phuong trinh bac 2 véi an 1a Y, ta duoc

y* —(4x+8)y —5x* +16x +16 = 0, phuong trinh c6

=5x+4
Ay:9ﬁ:3[y
y=4-X
Xx=0=>y=4
(i). Véi y=5X+4, thay vao (1) ta dugc x(5x+4) =0 & 4
x:—g:>y:0

(H)Vdiy=4—x,m%n@oa)mdwx:x@—x)=0c>{

Vay hé c6 3 nghiém la (O; 4),(4;0),(%4;0)

Bai 2. Giai h¢ phuong trinh:
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{xy+x+y:x2—2y2 (1)(X R)
By —yWxL=20-y) @)

. .

Lol gidi:
L x>1 ) .
+ Diéu kién v 0(*) , khi d6 (1) twong duong véi

1) < x> —(y+)x—(y+2y?) =0, coi ddy la phuong trinh bac 2 véi an 1a x ta duoc
A, =(y+D)° +4(y+2y*)=9y* +6y+1=(3y +1)?

= y+1+3y+1)
2

= y+1-Q@y+1)
2

=2y+1
=R

+X=—-y = X<0=loai.

+X =2y -1, thay vao phuong trinh 2 ta duoc: (2y +1)/2y — y/2y = 2(y +1)

*)
S (y+1)2-42y)=02-2y =0 y=2=x=5

Bai 3. Giai h¢ phuong trinh:

V2x+1+42y +1=

1)
(x+y)(x+2y)+3x+2y=4 (2

(x=y)’
2

Lovi giai:
1

X>—=

Pidu kién: 2
yz-7

2

Khi d6 coi (2) 1a phuong trinh bac hai véi an 1a x , ta duoc

=1-
X y MnmgdoXZ—EHyZ—lw@nX+2y+4>OV@1X=1—yC$X+y:1
X=-4-2y 2 2

Ta bién d6i phuong trinh thir nhét:
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(x+ y)2 —4xy

2
e Jay =Y o ot Jay e
2 2

2 2
< 2(x+ y)+2+2\/4xy+2(x+y)+1:{(x+y)+4ny

1 2 3)(5
S 2 JAXy+3=| ==2xy | —4=| -2xy—— || = —2X
d (2 yj ( ¢ ZJ(z yj

8,4 3=(4 3)(2 5 Py +3=0 *
S8y 3= (By+3)(2y-5) < (2xy—5)+/4xy+3=8 ®)

Do 1=(X+ y)2 >4xy = 2xy—-5<0, vay hé (*) < 4xy+3=0< Xyz_%

Vay hé da cho tuong duong véi:

1 3

X+y=1 X=—>= |Xx=—

3 2, 2
E =2 |y=-2
2 2

Vay h¢ da cho c6 hai nghi¢m la (X, y) = (—lﬁj(é—lj

Jax=3=(2y’ +11)(17-y) +4fy

Bai 4. Giai h¢ phuong trinh
y(y—3x+3)=5(3x+2)

Loi gidi:
o) . X 2 -
bicu kién 4
y>0

Khi 6 phuong trinh thir hai cia hé coi 1a phuong trinh bac hai v6i an 13 y ta dugc
y2+(3-3x)y-15x-10=0 ¢6 A =(3-3x)’ +4(15x~10) = (3x+7)’

=-5<0 )
Suyra {y chi nhan nghiém Yy =3X+ 2X, thay vao phuong trinh ban dau cta hé ta dugc

y=3x+2

Vax -3 -/3x+2 +5(18x2 +24x+19)(x—5) =0
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X-5
o +5(x—5)(18x? +24x+19)=0
VAx -3 ++/3x+2 (x-)( )
1
X—5 +5(18x* +24x+19) |=0<= x=5 =17
=l )(\/4x—3+\/3x+2 ( )j - =

Vay h¢ c6 nghiém duy nhét (x,y)=(5,17)

BAI TAP PE NGHI

Giai cac hé phuong trinh sau:

3 X2 —y?)+2y+xy =4x-1
1.1. 2( )

X +y?=1

L {«/m(zy2 +11)(17-y) +4fy

y(y—3x+3)=5(3x+2)

13 {ZXZ —8xy>—xy+4y*=0

16x° +2x—-8y*+5=0

” x3+x2(x2+y)+x(x—y)2 =(3+2y—-x)y?
x> +y?*=3

BAI TAP TONG HQP
Gidi cac hé phuong trinh, hé bdt phirong trinh sau:

*~2x-3-log,3

— 34

Bai 1. Giai h¢ phuong trinh: {
aly|-ly-1+(y+3)* <8

X++/X—y?  Ox

2 2
B2 2. Gidi he phuong trinh: 1 X~ VX' =¥*  ®
X  5+3X

y 6(5-Y)
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3 565 +4.2%% =0

Jx=y =y + 2y - Vx)2y -V

Bai 3. Giai h¢ phuong trinh: {

Bai 4. Giai h¢ phuong trinh:

16x '—x+ B '——y

27x%y° +7y =8

Bai 5. Giai h¢ phuong trinh: (x,y eR)

Bai 6. Giai h¢ phuong trinh:

1+ X2y% + xy = X

Bai 7. Giai h¢ phuong trinh:
—+y ——+3y

X +TIx=y +7y

Bai 8. Giai h¢ phuong trinh: (x,y eR)

2

X2 +2y° = X2y +2xy

Bai 9. Giai h¢ phuong trinh:

{
{ \/Xzy +2xy* -yt +1=23-+2 - x)y’
e

2X° —2y-1+y* 14 =x-2

X2+ y? +—:16

JVX+Y = X’ -y

Bai 10. Giai hé phuong trinh:

Bai 11. Giai hé phuong trinh:

Bai 12. Giai hé phuong trinh:
X2+ xy+y>=7(x-y)’
(x=y)(x*+y*)=13

Bai 13. Giai hé phuong trinh:
(x+y)(x* ~y*) =25

Bai 14. Giai hé phuong trinh: by rxry=4

:
e
{x —xy+Yy? =3(x-Y)
|
g

X(x+y+D)+y(y+1)=2
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Bai 15. Giai hé phuong trinh:

.. L. l+42xfy 51—2x+y =1+ 22x—y+1
Bai 16. Giai hé phuong trinh: ( )
y>+4x+1+In(y* +2x) =0

|
g
{\/7x+y+\/2x+y:5
o
s

Bai 17. Giai hé phuong trinh:

J2X+Y+X—y=2
y

Bai 18. Giai hé phuong trinh:

Bai 19. Giai hé phuong trinh:
Bai 20. Giai hé phuong trinh:
Bai 21. Giai hé phuong trinh:

2x° —9y° = (x—y)(2xy +3)

) (x,

Bai 22. Giai hé phuong trinh:
X —xy+y>=3

Bai 23. Giai hé phuong trinh:

Bai 24. Giai hé phuong trinh:

Bai 25. Giai hé phuong trinh:

e+ =2(x+1)

Bai 26. Giai hé phuong trinh:
eV =x-y+1
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L+ 457 =14+ 302
Bai 27. Giai hé phuong trinh: , 1
X°=3y,|ly——=1-2y
X

X—2 xy =0

2y-1=1

<

Bai 28. Giai hé phuong trinh:

3

2x° +x—£:

Bai 29. Giai hé phuong trinh:
y—y’x— 2y -2

. . 1=4
B 30. Gidi hé phuong trinh: 1% 7Y Y FL=4Y
Y(X+Y)Y =2X" +7y+2

X2 + y 24 yP 4 xy
Bai 31. Giai hé phuong trinh: 3

x«/xy+5x+ =4xy—-5x-3

=X+Yy

: . 2 2 1 1
Bai 32. Giai hé phuong trinh: (¢ +2x—y -1 = (y +1)x°
Y +4x+1+In(y*+2x)=0

Bai 33. Giai hé phuong trinh:
45X’y +75x = 6y’

X+Y—X—-y=2

Bai 34. Giai hé phuong trinh:
\/x2+y +1- \/x -y =3

4xy* -2y +3x* =0

Bai 35. Giai hé phuong trinh:
y>+x’y+20=0

x2y\/70
NX=1+,/4y-1=2

X2y + Y+ xy® + x=18xy

Bai 36. Giai hé phuong trinh:

Bai 37. Giai hé phuong trinh: ,(Xx,yeR)

x'y? +y2+ x°y* + x* = 208x%y
2log,(2x+3y) =l0g,(2+ 2x+3y)

Bai 38. Giai hé phuong trinh:
IN(4x* +x+1)+ x> =33y -7)

. 3
Bai 39. Giai hé phuong trinh: Oy

e
|
:
e
:
{2 y*+125=9y°
-
{
|
{
:
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HE PHUONG TRINH

—2X+y*=0

Bai 40. Giai hé phuong trinh:
2x° —4x=—(y*+3)

YV 4y =x>+3x" +4x+2

1= —Jy=\2-y-1

2y° +2Xy1-X =3J1-x -y
y=2x" -1+ 2xy\/1+

Bai 41. Giai hé phuong trinh:

Bai 42. Giai hé phuong trinh:

Bai 43. Giai hé phuong trinh:

1+x°y® =19x°
2«/2x+ =3-2X-Yy

Bai 44. Giai hé phuong trinh:
y

2x%y +3xy = 4x* +9y
7y +6=x(2x+9)

—X y+2xy +3y —-4(x+y)=0

Bai 46. Giai hé phuong trinh:
xy(x +y ) —1=3xy—(x+ y)

—+——(x +3y*)(y* +3x%)
Bai 47. Giai hé phuong trinh:
——2(y -x*)

. . X2+ Xy =2
Bai 48. Giai hé phuong trinh: Y=
x> +2xy° -2y =X

(x+1)?(y+1)? =27xy

Bai 49. Giai hé phuong trinh:
(x +1)(y +1) =10xy

JX+Y+5—3x+2y =1
VX+14+x+3-y=0

Bai 45. Giai hé phuong trinh: {
Bai 50. Giai hé phuong trinh: {
—2x+y*=0

Bai 51. Giai hé phuong trinh:
7X° —14x+3y +10=0

Bai 52. Giai hé phuong trinh: (x,yeR)

\/3+2x2y2 X'y +x(1-2x*)=y*
1+ 1+(x y)? =x3(x® = x+2y?)
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HE PHUONG TRINH

2
\/2x+1+\/2y+1:(x_2y)

(x+y)(x+2y)+3x+2y=4

2(x - yfﬁ
(x+y)Vx =3y

Bai 53. Giai hé phuong trinh:

Bai 54. Giai hé phuong trinh:

X} +2xy? +12y =0

Bai 55. Giai hé phuong trinh:
8y*+x* =12

X — /X% —y? x+ xX—y* 4
X(X+Y)+yX* +xy+4 =52

Bai 56. Giai hé phuong trinh:

Bai 57. Giai hé phuong trinh:

Yy x> —y? =18

X+Y+X—y? =24

Bai 59. Giai hé phuong trinh:

Bai 60. Giai hé phuong trinh:
2Xy — 2y +x=0

.. . X y+ y =x"+ X
Bai 61. Giai hé phuong trinh:

(x+2)yy+1= (x+1)
x® +4y y +16x

Bai 62. Giai hé phuong trinh:
1+y% = x +1)

- o X*+y° +xy+1 4y
Bai 63. Giai hé phuong trinh:
y x+y —2 x +1)+7y

smx

~siny X,y e 0;%)
3V8X* +3+1=6,/2y* -2y +1+8y

Bai 64. Giai hé phuong trinh:

X2 +y? +— 1
Bai 58. Giai hé phuong trinh: X+y
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Bai 65.

Bai 66.

Bai 67.

Bai 68.

Bai 69.

Bai 70.

Bai 71.

Bai 71.

Bai 72.

Bai 73.

Bai 74.

Giai phuong trinh:

HE PHUONG TRINH

(1+477 )52 =14 22

y3+4x+l+ln(y2+2x):0

Giai h¢ phuong trinh:

Giai h¢ phuong trinh:

Giai h¢ phuong trinh:

Giai h¢ phuong trinh:

Giai h¢ phuong trinh:

Giai h¢ phuong trinh:

Giai h¢ phuong trinh:

Giai h¢ phuong trinh:

Giai h¢ phuong trinh:

Giai h¢ phuong trinh:

Dang Thanh Nam
Auditing 51a, National economics University, Ha Noi, Viet Nam

1-x?
2% ¥ o _yy-3
2

(x2y+2x)2 —2x’y+1-4x=0

2,1
X _ g2 =3(2/y -x)
ooy +§./x+ y I

2 2

2x+3y+2-3\[y =/x+2
y-1-v4-x+8-x*=0

(x—-2)(2y-1)=x*+20y-28
2(1/x+2y+y)=x2+x
2X° —4x* +3x—1=2x*(2-y)/3-2y
X+2=314-x/3-2y +1
\/x+\/§—\/x—\/§ =\/4x-y

X —16 =2+./y—3x

6X-2= 3X—y +3y
y

243X ++/3x—y =6x+3y—4
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Bai 75.

Bai 76.

Bai 77.

Bai 78.

Bai 79.

Bai 80.

Bai 81.

Bai 82.

Bai 83.

Bai 84.

Bai 85.

Giai h¢ phuong trinh:

Giai h¢ phuong trinh:

Giai h¢ phuong trinh

Giai h¢ phuong trinh:

Giai h¢ phuong trinh:

Giai h¢ phuong trinh:

Giai h¢ phuong trinh:

Giai h¢ phuong trinh:

Giai h¢ phuong trinh:

Giai h¢ phuong trinh:

Giai h¢ phuong trinh:

Dang Thanh Nam
Auditing 51a, National economics University, Ha Noi, Viet Nam

HE PHUONG TRINH

Jl+1-x = x(1+2 1—y2)
J2x+y —x+2y = /x—y
X2y +y?=x"+x°

\/ 1+y :
2X 41+ :%

2X+y+2\4x+y =1
\/46—l6y(x+ y)—6y+4\/4x+y =8-4y

{1/x+ y+1+1=4(x+ y)2 +4/3x+3y

12x(2x2 +3y+ 7xy) =-1-12y*(3+5x)

(2x2 —1)(2y2 —1) :gxy

X2+ y?+xy—7x—6y+14=0

2 1
er?/x2 12y +1 =E(X2 +17)
X*  2X

X Xy
t—= —+—-Z
8y 3 3y 4 2

{3x2 — 2" = log, (y* +1)-log, y
y'—2x*y=y(y-x)

2log, (2x+3y) =log, (2x+3y +2)
In(4x2 +x+1)+x3+21:9y

log, X +Y :3Iog8(‘/x—y +2)

Y +y +1- Xy =3

5x

Xy+4x =y Y 3

x3 =

1
y
3x2+2 _92y2+1 _ 2(\/5_\/;)

32 4o [xyy =29

386



Bai 86.

Bai 87.

Bai 88.

Bai 89.

Bai 90.

Bai 91.

Bai 92.

Bai 93.

Bai 94.

HE PHUONG TRINH

Giai h¢ phuong trinh: {

Giai h¢ phuong trinh: {

Giai h¢ phuong trinh:

Giai h¢ phuong trinh:
Giai h¢ phuong trinh:

Giai h¢ phuong trinh:
Giai h¢ phuong trinh:

Giai h¢ phuong trinh:

Giai h¢ phuong trinh: {

Dang Thanh Nam
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y?+(y-3)x—4y=-3
2/x-2+52-y =12

V30+x—418-y =1
J45+2y —/20-x =2

10 1
+—=1
2X+3y Xy
124
2 771
4x°+9y° X%y
2
x2—§y+y—2:B
2 X® 2y
2
oS X Ty
2 y©  2X
4647 +Z.64 =280

2 2

log, [X?erT}L log, (xy)=3

\/9x+ +2\/y+— =
X

2X y

[7‘1](?‘9)=18

VX+1+y+1=2
12X L 293 —y? = 4
X=y

X . oy
XX =y X+y?

y 2X

4

=4

2

X =5y
Xy

SX+ Y+ =5

14x® +3y*+1=0
AXy +2y =5X+2y* +2
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HE PHUONG TRINH

(x+1)(y+1)+1:(x2 +x+1)(y2 + y+1)

x3+3x:(x3—y+4)«/x3—y+l

Bai 95. Giai hé phuong trinh: { (x,yeR)

(3x+ y)(x+3y)\/x7y:14

Bai 96. Giai hé phuong trinh:
(x+ y)(x2 +14xy + y2) =36

-1 2 6)= 2 1
Bai 97. Giai hé phuong trinh: {(X )y +6)=y(x*+1)

(y—l)(x2 +6): x(y2 +1)

x(x2 +4y2):8y“(y2 +1)
VEX+6+4/2y* +7 =7

Bai 98. Giai hé phuong trinh: {

—v2_ — 2
Bai 99. Giai hé phuong trinh: {m JY+2 \/m

AX? +3X+3=4xX/Xx+3+22x -1

46y +2y+1=/5 +4X° + Tx+4

Bai 100. Giai hé phuong trinh: )
(2x2 -2y + xy) = (4x2 + yz)(lox2 —14xy+5y2)

X2:y3

X+ y° +12§/x°y = 2012
2\/2x+3y +\/5—x—y =7
3/5-x-y—2x+y-3=1

Bai 101. Tim s6 nghiém cia hé: {

Bai 102. Giai hé phuong trinh: {

N . x(x+y) =9
Bai 103. Giai h¢ phuong trinh:
x(x3 - y3) =7
X+Y=2xy

Bai 104. Giai hé phuong trinh:
i 104. Gidi h¢ phuong trin {(x+3)M+(y+3) 2y=1=2/(x+3)(y+3)
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HE PHUONG TRINH

_ Iy+1:§

2

y+2(x—3)\/x+l:—%

Bai 105. Giai hé phuong trinh:

Gidi cac hé phurong trinh, hé bdt phirong trinh sau:

11 X+4y—-1=6
. X+ 2X+ Y +2XJy-1+2Jy-1=29

(

y

1.2.

Ly+l
Jx
zﬁ Wl hd

Jy y
{yz +(4x—1)2 =3/32x% + 4x

1.3.

40Xx° + X = yv/14x -1
X+1+\y+1l=
1.4.
12 | 293x —y? = 4
X=y
y 2
—+y*=0
X+~/1+ X?
2
X—z+2\/l+x2 +y?*=3
y

X+
1.5.

x* —8y® =2xy(1-2y)

1.6. 2
1+(2y+l)

X3 +4x =

. XFL+JA=2y 4[5+ 2y —(x-1)° =5

3x* +(x— y)2 =6x°y+y?

S)
9x3+x—( ——j 3y-6=0
1.8. y 3 y

X2+ X+2=/y+2

X2 4~2-X +41-y -34= 2Xy + X
Yo+ V2—x+.1- —-34=-xy+2y

1.9.

(o]
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HE PHUONG TRINH

x> —8y® =2xy(1-2y)

B NN G

3

(x+ y)4+3:4(x+ y)

1.11. a_ 4 9(x2—y? —
it A (X y)+7(X Y) +3In (X 3] 0
64 32 8 y-3

2X =2y +4[2x+y+2xy+1=1
1.12. 13By+1=8x>-2y-1
x>0

113, X'+ 2X°y + X2+ Yy +y=6
X +y’+y=3

X2+ Xy =X+2
1.14.
(2y*+5)x+13x* =26

1.15.

J46-16y (x+y) -6y +4,/4x+y =8-4y

3 5

2x% —3y* =4
1.16. { Y

V3xy -y =xy

Dap s6: (X,y)(+\/5,0)£ ,/4+§\/_ (2 \/—)~[4+3\/_]

117 VX2 +6x=y+3
X+ Y +4/X—

Dap s6: (x,y)=(5,4)

2Xy —X+2y=3
1.18. ;<y . y )
X*+4y’ =3x+6y° -4

{x+2y+2 4x+y =1

(x,yeR)

Pip s0: (X, Y) = (1’1);(_2'_%j
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HE PHUONG TRINH

X +Xy—-3x+y=0
x* +3x°y -5x" +y* =0
120, e —e? +(x-2y) (x +y +3)+In(x+xy 2y)—-Inxy=0
2" -3.6"-43=0
4x* + 4x 9 X— + 3
1.21. \/ y \/_ ¢
4\/ X+2)(y+2x) =3(x+3)
2x+ +4x 3=0
1.22. y -
(x+Y) —2x —4xy+2y* +x-3y+1=0
X+ x +1)(2y -1
Log Y (xy+1)(2y-1)
(x=y)( =(xy-1)(1-3x)
124, Y2+ X+Xy—-6y+1=0
yx—8y* +x’y+x=0
X*A/x} —6x+5 = (x2+2x—6)(x3+4)
1.25. > 9
X+—=1+—
X y
3 3
126, 8(x°-y*)+9(x-9)=0
2xy+1=0
X' +x°y+9 X+ X2y? +9x
1.27. yrey=y Y
x(y3—x3) 7
128, {719
124 36
X +y> Xy
129 XX +2y+1=xy+y+1
o (x+y-1){y+1=10
X+ 32x—y2_3
X°+y
1.30. 3
u -0
X2 +y°
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HE PHUONG TRINH

X3 +y x+2 2y(y+x)
x* +3y +2xy +4 =5x

1.32.
4 2xy* +y* =3

133, X°—2xy+x+y=0
x'—4x’y+3x° +y* =0

134, 1+x° y =19x°

{10x3y ~9y® = (2xy - y)(4xy* +3)
.
|

5
Xy +x==y°
y 2y

1.35.

xy2+x+y:gy3

201243 4 In X = 20127+
1.36. y

2x% —5y—4=y/5x+4
(x—4)(x+1)=y(y+5)

1.37. X—2
log, ,(y+2)= v

X2 +y° =64-xy

1.38. .
2

(x +2) =y+6

2y° +2XJ1-x =3J1-x—y
1.39.

y=2x° —1+2xy\/1+

X2y —y* =3xy +X
1.40.

X°y? —xy> + y+1=4y?
141 2X°y +3xy = 4x° + 9y

7y+6=2x>+9x

2z(x+y)+1=x"—y?
142, {y*+7° =1+2xy+2x2-2yz
y(3x* —1) = -2x(x* +1)
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HE PHUONG TRINH

X' —4x* +y*—6y+9=0
1.43. , , ~
XYy+X +2y—-22=0

X +y?+xy+1=4
1.44, y Zy Y
y(x+y) =2x"+7y+2
2(JX+2y +y)=x*+X
1.45. ( d y)
(x=2)(2y-1)=x>—xy
XX+ 2y + X+1+4y+Xx+1=0
1.46.
2(y3+2y—x—1):y2(x+1)
2(y*+2y—x-1)=y*(x+1
1.47. ( ) ( )
\/x2+2y—2+\/2y—x2:x2—2y+3
148 J2Xx+3y—-1—4/x* +3y =1
O |3(2x+ y—1) = 2¢ +10% +3y
X+2Yy+2,/4x+ 1
1.49. Y -
2(x+3)=,/46-2(3-8x -8y)
150, 2X+3=17x"+13xy
2y —4=10y* +13xy
x2 +1 =10x
1.51. y d
xy+x+y+1 _27xy
152 X* —44/3x -2 +10=2y
' y’ —6,4y-3+11=x
153 JTx+y+/ax+2y+1=6
x+y+1+x y=1
2 2 l
x+y xy+—+2j (2x +3y )[1+—j
X
1.54. y
29 xy+— +62 (9x+13y)(l+i]
Xy
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ey =5
1.55. , .
SSRGS
X+—| =| y+=
y X
V2) +(242
1.56. ( ) ( )
xy:§
3
(x—2y)(3x+8y+4\/x2+4xy+4y2—16)=—6
1.57.
(y—4x)(3y+2x+2\/x2+4xy+4y2—16)=—10

4x—-3=(2y* +11)(17 - y)+.Jy
y(y—3x+3)=5(3x+2)

1.58.

2x°y +y* =2x* +x°
(x+2 x+1)

1.59.

1.60. J5x—y - \/Zy x=1

2y X+3xy =2x> +y* +3x+1

JAx—y -3y -4x =1
23y —4x+y(5x—y)=x(4x+y)-1

1.61.

(x,y eR)

JY +x+2+32x-3=2

X+2y+,/X—-2y =8
1.63.

y

JAX—y? = Jy+2=4/4x"+y

AX% +3X+3=4x/Xx+3+24/2x -1

1.64.

xy+y +X=T7y
2

X ix=12

y

1.65.

-
e
o
|
{y 7
e
|
|
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1.66.

1.67.

1.68.

1.69.

1.70.

1.71.

1.72.

1.73.

1.74.

1.75.

1.76.

HE PHUONG TRINH

2(yV—ﬁ):6x2+7x—y+3

25y + 21+ y) = 2K +4

x> +3xy* = 6xy —3x—49
x* —8xy +y> =10y —25x -9
y+1 =6y-2
v’ +2x%y +y(x +1) 12y* -1
2x y— 2 y 1
X2 +y?+1=2x+2y

X+VXe+1=y+4y* —

X +y?—xy=1

7x2—xy 1=2xy-1

yv1-3x* = 2x

2 x+y +Yy+3 3\/_ VX+2
v +y? —3y—-5=3x-33x+2

8Y° +Jy—2=y\Jy—2-2x
y++2x+1=3

/ +8x +3 /3 —+3y
O qa4- (yJ [2x+—j
Xy X a

{

{

L2x+y oy
4x+12y =7(2x+y)(3x~ )
|
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1.77.

1.78.

1.79.

1.80.

1.81.

1.82.

1.83.

1.84.

1.85.

1.86.

1.87.

HE PHUONG TRINH

i+ &_’_1
Jx y

y(ﬁ—l): 3(x2+1)

> |<

(2x2 —1)(2y2 —1) :%xy
X+ Y2+ Xy—7x—6y+14=0
xFy+l+1=4(x+y) +3(x+y)
12x(2x2 +3y+7xy) =—1-12y*(3+5x)
\/x+\/§ —\/x—\/y =4x-y

X —16 =24,y —3x

Xy (1+y)+xy*(2+y)+xy’ =30

x2y+x(1+ y+ y2)+y:11

X —(1+x*y*)log, x = y* —(1+x°y*)log, y
5 5

X+4/2Y+1=1+,/2X—-y+2

x*—2y° :3(x2 —4y2)—4(x—8y)

1 12
J1+2x2 \/1+2y2 J1+2xy

\/x(l—Zx) +\/y(1—2y) :g

2y(4y2 +3x2) = x4(x2+3)

2X(ﬂ/2y—2x+5—x+1):4

396

Dang Thanh Nam
Auditing 51a, National economics University, Ha Noi, Viet Nam



HE PHUONG TRINH

y? —(y+12)x* =-6
y?-11x*=-5
189, 2x> —8xy’ —xy+4y* =0
16x° +2x-8y*+5=0
x+ 1 X+ 1+6x+2 20
1.90. o y y=
3x+y 2 3x+y 2+2x+2y=18
X2 +y? X2+ Xy +y°
1.91. \/ 3z Y
x~/2xy+5x+3 4xy —5x -3
Lo 2(2x+1 ) +2x+1=(2y-3)\y-2
. VAX+2+,2y+4=6
X2 +y —xy+4x+l 0
1.93.
y 2(x +1)
x +9 X’ +9 =22 1
1.94. y (y- )
X°—2— 4y y+1=0
105 22x* —y* =y —2x* +3
x> -2y} =y-2x
1.96. 23 3x NT—X+ 3y 20 J6-y=0
' 2x+y+2 \/ 3x+2y+8+3x -14x-8=0
y
x+y
1.97. \/x—y
2(x2+y2) 3V2x-1=11
Log |(2x+3)ax~ Jax—1+(2y+3)Jay-1=2,/(2x+3)(2y +3)
X+ Yy =4xy
X +yi+ :l
1.99. X+y

\/x+y(€/2x—y+§/6x+ y):§/3x—5y+5
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HE PHUONG TRINH

2XY + Y/ X% — V2 _\/x+y+\/x—y
14 2 2

\/(%TK/(X;Z)/T -9
P+ (= y) (Vo =2) +Vx =y + |y

(x+1)(y+ Xy +x(1—x)) =4

1.100.

1.101.

(y2 —4y—8)(x2 +3): 643/x
y(y2 —6y+12) :8(1+ x«/;)

{m+\/ﬁ—2

\/x2+y2—xy(x—y)+\/xy—y2:2\/§(x—y—1)
1104 JX=Y+VXx=2=2
S Ay x—y +32x—y* =44
1.105. {“X_y:9_|x+2y|

X(x+4y—-2)+y(4y+2)=44

1.102.

1.103

X+2y° —yx+3y* =0

1.106. [o2, .2

2y2—3y—x+1+X+TY+1:O

(1L/2x+y—16 x+3y)x:y(l3 X+3y —23 2x+y)
1.107. 2

xz—y2+4x +8x:_4

2 2

MZZL\/(E—EJ(X-F)/) _1

1.108. Xy y X

\/(x+l)2 +Xy +3X+2y+5-2x/x(y+3) =\/§+\/m
{(2x+3)\/4x—1+(2y+3)w/4y—1:2\/(2x+3)(2y+3)

X+ Yy =4xy

1.109.
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1.110.

1.111.

1.112.

1.113.

1.114.

1.115.

1.116.

1.117.

1.118.

1.119.

1.120.

|

B¢
{
:
[
X
|

HE PHUONG TRINH

3x+10/xy -y =12
6(x°+y°)
X2+ xy+Yy°
__ Yy

JX—(x+y)= iy

2(x* +y?)-3J2x-11=11
J5x—y—2y-x=1

22y —x+3xy =2x* +y*+3x-1=0

2x—y+\/x—1:\/2x—2+2(2x—y)2
y2+4x/x-1=17

X+ - 2(x2+y2)§3

X —y—4xy*+4=0
2xy+4y xy 2y=3

2x+\/1 x+y X —y? =1
2x° -

X +4/X° +y+3 2

2Jx+4+3/y+8=13

\/Zy —7y+10-x(y+3) +4/y+1=x+1

y+1+——x+2y

399

Dang Thanh Nam
Auditing 51a, National economics University, Ha Noi, Viet Nam



1.121.

1.122.

1.123.

1.124.

1.125.

1.126.

1.127.

1.128.

1.129.

1.130.

1.131.

HE PHUONG TRINH

23x+1 +2y 2 3 2y+3x

\/3x +xXY+3C Xy +1= \/x +x°+1
X“+2xy+y=0

X +3xy+2\/yT(x+«/x y+2)

X +xy+y =3x-2

X2 +xy (y2+2) =17x*

|
.
o
J_z XS wy-2y-2
!
o
o

X+8=,2y—x y+4
X2 +2X+y=yVx* —x+4

XCyZ + X2y 4+ yix = 2x2 42X — y?
2x3 +3x* +6y=12x-13

X" +2 3y+1 X +(5y +4y+11)x y>+10y+2=0

y+x 2y+x+x+2 0

1+ V1-x® =x(1+ 21— y?
v (+2-v")

11 2

+ =
VI+x 1ty \/1+\/@
V32 +y? —6xy(x+Y) —48y(x +y) y /y——3+12x2y2

\/y(x+ y—1)—3(x2 +y2)+6xy—31—\/xy+x(x+ y)+y: =1

\/9x+1+2\/y+2:4

X y

R
y X

{,/xyl\/x+y x1+6f+2

X?+3xy+y> =1
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HE PHUONG TRINH

yjtm:16—4x2

1.132. 2X+y ,X>0
2x° —3x* +3¥x* +3,[y -12-4=0
X +2xy+y=0

1.133.

x3+3xy+2,/y+1(x+«/x2y+2):4

Yo+ y* 2% =4/xy - x°y?
1.134.
1 2
8xy° + 2y + = =4x" +3X% + X+ 24/1+(2x -
y 2y e J1+(2x—y)

x(x2 —l)+(xy+3)y:x2+ y?

1.135.

y(x2+1)+(xy+3)x:0

X'y Xy =y Xy —x°
1.136. d y=y y

~10X° —5X+12y —11=2X*37X° Ty + 2x+7
1137 (3x+1)4/9y* +6y+2 -y +1=4x16y’ +1
"~ 20125 -2012" =(log, y - log, x)(12+4xy)
1138 Y+3Y2 =2y +6+3x2 =3X+TX2 +7 +2
T |3y —4x2 -3y +3x+1=0
1139 1+«/x+y+1:4(x+y)2+,/3(x+y)
o Iog4(3x+2y)2+logﬁ\/x+1=4

X'+ 2xy+6y—(7+2y)x* =-9
1.140. oy ( y)

2x°y—y® =10

2 2

23+ X2y + xy° + x+X| = 23V
1.141. 2 4

N2+ X +,/2y-1=5
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