Mét s pherong phap gidgi pherong trinh nghiém nguyén bdc hai, hai an.

M ot s6 phwong phép ?
giai phwong trinh nghiém nguyén bac hai, hai an.

|.LY DO CHON DE TAI:

Trong khi giai phuong trinh bac hai hai 4n hoc sinh thuong 1Gng ting
khong rd phuong phép giai. Qua quatrinh giang giai téi xin duaramot s
phuong phép giai “phuong trinh nghiém nguyén bac hao hai an”. Viéc giai
phuong trinh ndy con gidp hoc sinh ¢ ky nang tim gia tri nho nhat caa mot
biéu thirc bac hai hai an va phan tich dathirc thanh nhan tir, dong thoi ciing
biét duoc cach giai mot sb phuong trinh nghiém nguyén bac hai hai an.

11.NOI DUNG
A. Xé& phuong trinh a x* +a,xy+a,x+a,y+ay’ +a,=0.Trong do a * 0 hoac
8,1 0,80
B. Cac phuong phap giai. 7
a.Phurong phép ther nhat  Viét vé trai thanh tong cac binh phuong
1A=0
Dangl. A%+B?+C?=00 [B=0
{c=0
Vi du; giai phuong trinh nghiém nguyén:
5x% +2y? +4xy + 9y - 8x+14=0(1)
Luru v: DE viét vé trai thanh tong cac binh phuong nhat labinh phuong cia
mot tam thirc can c6 cach tach hop ly. Tabiet hang tir ¢ binh phuong thi hé
so laso chinh phuong, do do
5x* = 4x* + X
2y2 - y2 + y2
Phuong trinh (1)
U 4x%+ X +y*+y? + 4xy - 4x- 4x+9y+14=0
Tacoi binh phuong cia mot tam thirc (a+b +c)? = ((a+b) +¢)* 1a binh phueong
cuanhi thire voi biéu thuc thir nhat 1a (at+b) va béu thire tha hai 1ac.
Vay (1) U 4x°+ x> +y* +y° + 4xy- 4x- 4x+9y+14=0
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Mét s pherong phap gidgi pherong trinh nghiém nguyén bdc hai, hai an.

U ((29*+22x(y- D +(y- D*)+(x- 2*+(y- 3)*=0
(2x+y- 1) +(x- 2)°+(y- 3)*=0
U (2x+y-D*+(y+3)*+(x- 2*=0
12x+y-1=0
0 fy+3=0
Ix-2=0
0 ‘%X:Z
Ty=-3
Bai tap: giai cac phuong trinh nghiém nguyén:
1,2x* +5y* +14- 4xy- 8y- 4x=0
2, 5x° +2y* +14+4xy- 4y+8x=0
3,5x% +10y? +3- 12xy +8y- 2x=0
4, 10x* +5y* +38- 12xy +16y- 36x=0
5, 10x* +4y” +34- 12xy + 20y - 36x=0
Giai:
1,2x* +5y* +14- 4xy- 8y- 4x=0
U x*+x°+4y*+y®- 4xy- 8y- 4x+14=0
U (x- 2y+1)2+(x- 3)2+(y- 2)2 =0
iX-2y+1=0
tx-3=0
fy-2=0
iXx=3
fy=2
5x*+2y? +14+4xy- 4y+8x =0
4 + X2+ Y+ Yy’ +4Axy +8x- 4y+14=0
(2x+y+1)" +(x+2)"+(y- 3)° =0
i2x+y+1=0
%x+2:O
fy-3=0
~ 1X=-2
y=3

()

oobd o

([a)

3,5x° +10y* +3- 12xy +8y- 2x=0
U 4x*+x*+9y? +y?- 12xy- 2x+8y+3=0
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Mét s pherong phap gidgi pherong trinh nghiém nguyén bdc hai, hai an.

U (2x-3y-1)2+(x+1)2+(y+1)2=0
i2x-3y-1=0

0 tx+1=0
¥y+1=0

A~ 1x=-1

Ty=-1

4, 10x* +5y° +38- 12xy +16y- 36x=0
U x®+9x% +4y* +y* +38- 12xy +16y- 36x=0
O ((3x)°- 23x(2y+5)+(2y +5)") +(x* - 6x+9)+(y*- 4y+4)=0
O (3x- 2y- 5)"+(x- 3)°+(y- 2)° =0
i3x- 2y-5=0
U }x 3=0
ty-2=0
iXx=3
1y=2

([a)

5, 9x* + x* +4y* +34- 12xy + 20y - 36x=0
U (3x+2y-5)"+(x- 3)" =0

.~ 13x+2y-5=0
Ui
1Xx-3=0
~ 1x=3
Ui
Ty=-2
1A=1m
Dang 2. A°+B*+C*+..=m’+n°+p*+.. U tB=+n
fc=1p

va cac hoén vi cia ching.
Vi du: Giai phuong trinh:
X?- x-6+y*=0
U 4x*- 4x- 24+4y* =0

O |(2x- 17| +|(2y)’|=25=3+4 =0’ +5
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Mét s pherong phap gidgi pherong trinh nghiém nguyén bdc hai, hai an.

.‘[|2X_]4:3 ix=2-1
s oA ~ I X=4-
Do 2x-11¢ nen z2y|=4 U %y:iz
1|2x-:|j=5fJ | X=3-2
Hoac +|2y|=0 ':‘y:O

Phuong trinh da cho c6 nghiém:
() = (22), (30), (-1,-2),(-3.0):(2-2):(-1,2);(-2:0)

Bai tap: Giai cac phuong trinh nghiém nguyén duong:
1, x*> =100+ 6xy - 13y?
2,x*- Axy+5y* =169
Giai:
1, x* =100+ 6xy - 13y°
U x*- 6xy+9y? +4y* =100
O |x- 3 +[2y[ =100= 6% +8 = 0 +10?
Lix-3=6
U i X=9

I ~
5 = Ui
T|2y| 8 f:~y:4

fIx-3=8
Hoac }:2y|?ia U :’X:11
! 1y=3

tlx- 3=10

- ~ 1X=13
HOaC%|2y|:o 0

|
Ty=0

HX_ 3=0 ix=3
Hoac 3|2y =10 U j
! 1y=5
Vay phuong trinh da cho cé nghiém:
(xy)={(9:4)(12:3)(35) }
2,x* - 4xy+5y* =169
U x?- 4xy+4y? +y? =169

O [x- 2y*|+|y?| =169=12" +5° =0* +13°
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Mét s pherong phap gidgi pherong trinh nghiém nguyén bdc hai, hai an.

_ilx-2y=12
g 1x-2y

, 0 i Xx=22
T|y|_5 ':~y:5
t[X- 2y|=5
hoéc-i-: |-12| g 1X=19
ST fy=12
x- 2y|=0 _
hoéc-'l-| =13 ' :X_26
T y =13

Vay phuong trinh da cho cé nghiém:
(x.y)={(225)(19,12)(26;13) }
b.Phurong phap thiz hai: Phan tich vé tréi thanh nhan tir

§A:O
Dangl. A.B.C=0 0 8=0
&C=0
Dang2. A.B.C..=m.n.p... (Véi m, n,placéc sé nguyén)
§A:m
U gB:n
eC=p

va cac hoan vi cia chung.
Vi du: Giai phuong trinh nghiém nguyén duong:
3x* +10xy +8y* = 96
U 3x? +6xy+4xy+8y*> =96
U (x+2y)(3x+4y) =96=16.6=12.8=24.4
Do x,y lacéc sb nguyén duong nén
(Bx+4y)>(x+2y)3 3
12x+4y:160 I1x=4

ix+2y=6  jy=1
i2x+4y=12 . ix=-4 .
Hoac:' y U : (loai)
TX+2y=8 Ty=6
i2x+4y=24 . i1 x=16 ,
Hoac:' y U : (loai)
ix+2y=4  jy=-6
Vay phuong trinh d&cho c6 nghi¢ém:(x,y) =(41)
Bai tap:

Giai cac phuong trinh nghiém nguyén:
1,y?=x*+x+6
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2,x*- 25=y(y+6)
3,x*- 6xy+5y* =121
4,5(x+y)=3xy- 2

U (2y)?- (4x* +4x+1) =23
U (2y)?- (2x+1)?=23
U (2y- 2x- 1)(2y+2x+1)=23=1.23=(- 1).(- 23) =23.1=(- 23).(- 1)
J(2y+2x+1)=23
, .

g 1y=6
i(2y- 2x-1)=1 %x=5
*i(2y+2x+1)=1 g jy=6
t(2y- 2x-1)=23  {x=-6
i(2y+2x+1)=-23
*¥( y+ X+) U ‘|,y:-6
i(2y- 2x-1)=-1 Ix=-6

2y+2x+1)=-1
*¥( y+ X+) U ‘|,y:-6
i(2y- 2x-1)=-23 Ix=5

Vay phuong trinh da cho cé nghiém

nguyeén: (x, y):{(5;6),(-6;6),(-6;-6),(5;-6)}
2,x*- 25=y(y+6)

X - (y*+6y+9)=16

X - (y*+6y+9) =16

(x)°- (y+3)" =16
U (x- y- 3)(x+y+3)=16
Do (x- y- 3)£(x+y+3)

Va (x- y- 3);(x+y+3) cling tinh chin 1é nén
(x- y-3)(x+y+3)=28=44=(-8)(-2)=(-4)(-4)
iX-y-3=2. ix=5
*%x+y+3=8u %,y=0

o oo O
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Mét s pherong phap gidgi pherong trinh nghiém nguyén bdc hai, hai an.

I X y'3:40 iXx=4
Px+y+3=4 " {y=-3
L X-y-3=-8 . 1X=-5
i ui
ix+y+3=-2 1y=0
IX-y-3=-4_ ix=-4
SR
iX+y+3=-4 jy=-3

Vay phuong trinh d& cho c6 nghiém nguyén: (x, y) ={(5:0)(- 5:0) (4 - 3)(- 4- 3)}
3 x2 6xy+5y° =121
- BXy+9y° - 4y =121

( 3y) - (2y)' =1
(|x 3y|+ |2y|)(|x- 3y|- |2y|):121
Do (|x 3y|+ |2y|)3 (|x 3y|- |2y|)
Va (|x 3y|+|2y|);(|x- 3yl- |2y|) cuing tinh chn 1é nén
*}GX-BVPWZﬂ)=121EJ1|x-3yr:61LJI|x 3y =61
mx 3y|- |2y|) =1 %|2y| =60 fy=%30

Néu y =30 Thi |x- 90|=61p x=151;29
Néu y=-30 Thi [x+90{=61p x=-151;- 29
*'l(|x 3y|+|2y|)=11(J t|x 3y|:110 i X =+

i(|x 3y|- [2yf) =11 i2y/=0 1y=0

Vay phuong trinh da cho conghiém

nguyén: (x, y) ={(29;30),(151,30), (- 29; - 30),(- 151 - 30),(11,0),(- 11,0)}
4,5(x+y)=3xy- 2
U 5(x+y)-3xy=-2

U 15(x+y)- 9xy=-6
U 15x- 9xy=-6
U 3x(5- 3y)- 5(5- 3y)+25=-6

U (3x- 5)(3y-5)=31
Khoéng mat tinh tong quét gia sir xEy b 3x- 5£3y- 5
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Mét s pherong phap gidgi pherong trinh nghiém nguyén bdc hai, hai an.

13x-5=1 . jx=2
13y-5=31 {y=12

4
i3x-5=-1 . {*73 .
i i (loai)
13y-5=-31"{ -2
l iy=120

77 3

Vay phuong trinh da cho c6 nghiém nguyén: (x, y) ={(2:12)(12,2) }

5,x*- x- xy+3y-6=0
X?- 3x- Xy+3y+2x- 6=0

U x(x- 3)- y(x- 3)+2(x-3)=0

U (x-3)(x- y+2)=0

. &x=3yl Z

Ua -

gy=x+2xl Z

¢.Phurong phap ther ba: Dung cdng thirc nghiém cua phuong trinh bac hai
Tacoi phuong trinh bac hai hai an laphuong trinh bac hai mot an con an kia
lahang s0.Changhan f =0 tacoiy hang so.
Dang 1. néu D, =ay’ +by+c cO h¢ sb a<O.
hoic D, =by+ccohé sb b <O.
Dé phuong trinh fyy =0 cONghiémthi D, 3 0 tir d6 tim duoc Mot nghiém lay
vasuy ranghiém con lai Xx.
Vi du: giai phuong trinh nghiém nguyeén:

(3x* +xy +y?) = x+8y

U 3x*+(3y- )x+3y*- 8y =0

()

Coi phuong trinh ndy Ia phuong trinh bac hai anx. Tacd D, =-27y* +9y+1.

D, =-27y*+9y+13 0

U -0,01£y£33yl Z

y1 {0,1,2,3 Thay vao taduoc

Néu y=0b 3x*- x=0
é 1

0 3¢-x=0p &3

ex=0

Néu y=1p 3x2+2x- 5=0

Pé pt da cho cb nghiém thi
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Mét s pherong phap gidgi pherong trinh nghiém nguyén bdc hai, hai an.

=1
U 3x*+2x-5=0pb

(D:Q) D> Q~

_7o
3

Néu y=2p 3x*+5x- 4=0
D =25+48=73 (khdng phai 1asb chinh phuong)
Néu y=3p 3x2+8x+3=0
D' =16- 9=7 (khéng phai 1asb chinh phuong)
pt da cho c6 2 nghiém:(x,y) =(0,0);(1,1)
Bai tap:
Giai cac phuong trinh nghiém nguyeén:
1, X*+xy+y*-2x-y=0
2, X- xy+y*=x+y
Giai:
1, X*+xy+y>-2x- y=0 U x*+x(y- 2)+y*+y=0
D=y?- 4y+4- 4y* +4y
D=4- 3y?
Dé phuong trinh d& cho c6 nghiém nguyén thi
4-3y?300 y*£10 -1£y£1
Néu y=-1p x*- x+1- 2x+1=0

~

U x*-3x+2=0P g

ex=1

Néu y=0p x?- 2x=0
. ix =2
0 x2- 2x=0P &

&=0
Néu y=1p x2+x+1- 2x-1=0
. 4x =0
U x*- x=0P gx

&x=1

Vay phuong trinh da cho cé nghiém nguyén:
(xy)={(x-1).(2-1).(:0).(20).(£1).(0:1)
2, X*- xy+y’=x+y
U x*- x(y+1)+y*- y=0
D=y*+2y+1- 4y* +4y=-3y’ +6y+1
Dé phuong trinh d& cho c6 nghiém nguy@n thi D2 0
U -3y*+6y+13 0
U -0154£ y£2,154
yi {O;],' 2}
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Néu y=0b x*- x

~

U x*- x=0b

(EIT)Q\

Néu y=1p x2- 2x=0
. X = 2
0 x2- 2x=0P &
ex=0
Néu y=2p x2- 3x+2=0
. 4X = 2
0 X2- 3x+2=0b &
&x=1
Vay phuong trinh da cho cé nghiém nguyén:
(xv)={(0:0).(0).(0:2),(21).(1:2).(2:2)}
Dang 2. Néu D, =ay* +by +c ¢ hé so alamdt so chinh phuong Bé phuong
trinh f,
nghiém con lai x.
Vi du : giai phuong trinh nghiém nguyén:
1,x*+2y?+3xy- 2x- y=6
U x*+(3y- 2)x+2y*- y-6=0
Coi phuong trinh ndy 1a phurong trinh bac hai an x.
D, = y*- 8y+16+12
Dé pt ddcho c6 nghigmthi D, =m?
D, = y*- 8y+16+12=m’

U m?- (y- 4?=12

(m- y+4)(m+y- 4)=12=26=-2.(-6)

Vi(m+y-4)3 (m-y+4)Va chiing c6 cling tinh chan 1é.Nén
im-y+4=2 _ im=4
%m+y- 4=6 . %y:6

X2 +72+18x- 2x- 12=0
U x*+16x+60=0

Pt nay vo nghiém.
im-y+4=-6 . im=-4
%m+y- 4=-2 %y=6
Pt @ acho vo nghiém
2,xy- 2y- 3x+x*=60 x*- x(y- 3)- 2y- 6=0 Coi phuwong trinh nay |a
phuong trinh bac hai an x.

D, =y*- 6y+9+24

Thay y=6 vao pt da cho ta co:

Phan Thi Nguyét - Trwong THCS Thi Trdn Thanh Chuong
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Dé pt dacho c6 nghiémthi D, =’
D, = y*+2y+1+32=m’
U m*- (y+1)2=32

O {|mi+|y-+1) (|- [y+1) =32

Do ([j+|y+1)* (mi- |y+1)

Va (|m|+|y+q) (|n1 |y+]j) c6 ciing tinh chin ¢, (|m|+|y+14)3
nén(|m|- |y+]4)3 0.Taco
m-[y+4=2 o fim=?
ri+lyet=16 lyet=7
m|-|y+11=40 -%-|m|=6 o Im=16
m+ly+1=8 jfly+y=2 1y=1-3

*

——— — ———

;
Néuy=6b x2- 3x- 12+6x- 6=00 x’+3x- 18=0
D=9+4.18=81p )g—% 3;@—%—-6

Néuy=-8b x*- 3x+16- 8x- 6=00 x*- 11x+10=0
phuong trinh ¢6 nghiém: x, =1, x, =10
Néuy=1p x*- 3x- 2+x- 6=00 x?- 2x- 8=0
D'=1+8=9b x =1+3=4;x,=1-3=-2
Néuy=-3b x*- 3x+6- 3x- 6=00 x*- 6x=0
P x=0;x=6
Vay phuong trinh da cho ¢6 nghiém nguyeén:
(xy)={(36).(-6:6).(10;- 8),(1- 8),(42).(- 21)(0:- 3)(6;- 3)}
3, X +xy+y*- x°y*=0
U xz(l- y2)+xy+y2:O
Coi phuong trinh ndy |1a phueong trinh bac hai an x.
Dy=y2- 4y2(1_ yz):yz_ 4y2+4y4=4y4_ 3y2=y2(4y2_ 3)
Dé pt dacho co nghiémthi D, 1a s chinh phuong
b 4y*-3=nf O 2y m =30 (12y] - [m)(2y1 +|mi) =
1|2y| Im=1 I|ZY| . |y-+1
0
flaf+m=3" gjm=1 = tm=#1

Phan Thi Nguyét - Trwong THCS Thi Trdn Thanh Chuong
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Néuy=1p x*+x+1- x*=00 x+1=00 x=-1
Neuy=-1b x*- x+1- x¥*=00 -x+1=0U0 x=1
Vay phuong trinh d& cho c6 nghiém nguyén: (x,y)={(- 11).(1-1) }

d.Phirong phép thez tu: diing tinh chit cua sé chinh phuong:
Néu phuong trinh f, =0 cédang A°,,, =B, hoac A*, =B, Thi

iB, =n" iB,, =n"
% () hoéc? (y)

1By ®0 1By?0

Vi du: Tim nghiém nguyén duong caa phuong trinh;

X*+(x+y)? = (x+9)°

U (x+y-9)?%=909- 2y)

Do 18-2y chin val8-2y<18 . dé pt co nghiém thi 18-2y 1asb chinh phuong.
18- 2y=00 y=9:x=0

18- 2y=4°=16b y=1,x=20

18- 2y=2°=4b y=7;x=8

Vay pt da cho co 3 nghiém:(x,y) =(0;9);(8;7);(20:1)

C. Phuong trinh duaduoc vé dang bac hai hai an:

1. Giai phuong trinh nghiém nguyén

ax—2y' —xy?—4x*-7y*-5=0

b att=x’tac 6: t? —2y* - ty’ —4t—7y*-5=0

U =2+ At—-2y* +7y*+5)=0

Pay la phuong trinh bac hai d6i vai an

b. Giai phuong trinh nghiém nguyén

X+ 7y =yP+7x (xty) U X3 —y* = 7(x-y) U x® +xy + y* =7

U x? +xy +y* =7 =0

D, =y*- 4y* +28=28- 3y’
Dé phuong trinh d& cho c6 nghiém nguyénthi D, 3 0
b 28-3y*2 00 y’£90 y°1 {149
Néuy=-1p x*- x+1- 7=00 x*- x- 6=00 x =-2/x, =3
Néuy=1p x+x+1- 7=00 x*+x- 6=00 x =2,x,=-3
Néuy =-2p x*- 2x+4- 7=00 x?- 2x-3=00 x =-1x, =3
Néuy =2pb x?+2x+4-7=00 x*+2x-3=00 x =Lx,=-3
Néuy =3b X’ +3x+9- 7=00 xX*+3x+2=00 x =-1x,=-2
Néuy =-3p x?-3x+9-7=00 x*- 3x+2=00 x =LX, =2
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Mét s pherong phap gidgi pherong trinh nghiém nguyén bdc hai, hai an.

Vay phuong trinh da cho cé nghiém nguyén:

(xy)={(-2-1).(8- 1) (2).(- 3. (- 1-2).(3-2)(2)(-32)(- 13)(- 23) (&3 (2 3)

I1l. KET LUAN:

Qua giang day rut ra cho hoc sinh nhitng phuorng phép giai cu thé cho
tung loai toan thi hoc sinh ¢4 thdi quen nhan dang va sir dung phuong phap
glal thich hop vaphat huy kha nang tu duy caahoc sinh. Tuy nhién bai viét
c6 thé cd nhiéu sai s6t mong quy ban doc gop Y gilp da.

Toi xin chan thanh cam on.
Ngay 30 thang 5 nam 2008
Ngudi viét:
Phan Thi Nguyét.
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