KHAI THAC HE HUU TI BAC HAI

Hé phuong trinh hitu ti bac hai 2 an 1a hé c¢6 dang
a12% + asry + azy® + agr + asy + ag = 0

bix? + bozy + b3y? + by + bsy + bg = 0

Véi a;, b; (i = 1,6) la cac hé s6. Trong trudng hgp tong quat, viéc gidi he trén & dan dén gidi mot
phuong trinh bac bén. Tuy nhién, trong mot sé tinh hudéng ta c6 thé don gian hoéa 15i giai dua vao
diic trung clia bai toan. C6 4 phuong phap hiéu qui, méi phuong phap déu cé thé giadi quyét mot
16p hé bac hai:

e Giai he tong quat bang phuong phap thé.
e Khit bac hai bing phuong phép dat an phu téng - hieu.
e Khit bac nhat bang phuong phéap tinh tién nghiem.

e Khit bac khong bang phuong phap dit an phu.

1 Giai hé tong quat bang phuong phap thé

Khit hang tit bac hai (2% hoic y?) § mot phuong trinh sau d6 dung phép thé dé thu duge phuong

trinh bac boén.

Vi du: (Nghé An TST 2008) Giai hé phuong trinh

1
w4y’ = (1)
557
4% + 3 — 3% = —y(3z+1) (2)
L3i giai.
. 1 1
Nhéan thay x = —3 khong 1a nghiém ctia hé. Vay = # -3
Xét (2) ta co
57
4a% + 3z — 55
2) &y =—
@ ey 3r+1
Thay vao (1) ta c6
, 571 2 i
2y B S o (52 = 2)(250 —11)(1252° + 2550 + 142) _ | P75
3r+1 5 625(3z + 1)2 = n
25

21 11 2
T d6 tim duge nghiém cta heé la (z;y) = <5’ 5) : <%, 2—5> .0



2 Khit bac hai bing phuong phap dat an phu tong - hiéu

Noi dung phuong phép la tit mot hé phuong trinh theo 2 an z,y ta dat
a=mx-+mn .
(%) Y (a, b Ia &n méi).
b= ux + vy
Phuong phap nay c6 thé giai quyét nhiéu hé phuong trinh hitu ti, dic biet 1a he bac hai. Vi tit mot
phuong trinh bac hai 2 an my 2% + mozy + may® + mux + msy + mg = 0 ta c6 thé dua vé dang
niab + naa + nab + ng = 0, tir d6 tinh ducgce a theo b.
) a=mx+ny
Mot truong hop dac biét hon la phép dat dung cho hé phuong trinh ¢6 mot phuong
b=nx—my
trinh déi xtng, c6 thé dua mot s6 bai vé he déi xing loai 1.
Vé co ban ta van thu duge mot phuong trinh bac bon nhung hé s6 sé don gian hon nhiéu so véi phép
thé truc tiép.
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r+y ' =ry+r+
Vi du: Gii he phuong trinh v Y
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Loi giai.
bat a =z —y; b=1x+ y ta c6 hé phuong trinh
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T d6 tim duge (z;y) = (2;1) O

Bai tap ap dung

Giai cac hé phuong trinh sau:
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2 —xy -2y +y+1=0
2% + 3xy? = —49
Bai 4: (VMO 2004 Bang B) Y
22 — 8xy +y? =8y — 17x

Bai tap tu luyén

Giai cac hé phuong trinh sau:

4y +r=3
Bai 1: 2
z? —4y2+—$y =-1
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622y + 2y> + 35 =0 (1)
5% + 5y* + 2xy + S + 13y = 0 (2)

Bai 2:

vt 2=y —y

Bai 3*: (Chon d6i tuyén DHSP Ha Noi)
(2* —y?)’ =3

3 Kht bac nhat bang phuong phap tinh tién nghiém

Xét hé bac hai
a12% 4 agry + agy® + asx + asy +ag = 0 (1)
b1$2 + ngy + b3y2 + by + b5y + b6 =0 (2)

Y tudéng ctia phuong phap 1a dit © = u+a,y = v+ b véi u, v 13 4n méi, a, b 1a sd can tim dé he thu
dugc khong con hang tit bac nhat, tic 1a hé dang cap bac hai. a,b 1a nghiém ctia hé phuong trinh
an , y:
(2(119(: +ayy+a, =0

asx + 2a3y +as =0

2b1x + boy + by =0
(D27 + 2b3y + b5 = 0

(*)

Nhan thay vé trai clia 2 phuong trinh dau chinh 1a dao ham ctia vé trai ctia (1) theo 2 bién z va y.
Tuong tu v6i 2 phuong trinh sau. Trudng hop hé (*) vo nghiém thi ta khong thé tinh tién.
Dé nhan biét nhanh mot hé bac hai ¢6 thé tinh tién hay khong ta lam nhu sau:
e Thiét 1ap hé phuong trinh ().
201 + asy +ay =0 2a1x + asy +aq4 =0
e Bién doi (%) < < apz +2a3y + a5 =0 AR aox + 2a3y + a5 = 0
201z + by + b4 =0 box + 203y 4+ b5 = 0
Nhu vay dé (*) c6 nghiém thi hai hé trén phai c6 nghiém, nghia la

201 a9 ay 200 ay ay
as 2a3 as | =| ay 2a3 as | =0
2b; by by by 203 by
Trong do
ap az as
by by b3 | = aybacs — ajcabs — asbics + ascibs + asbico — asbacy
€1 C2 C3

Vi du: Giai hé phuong trinh

22+ 3y? + 4oy — 18z — 22y +31 =0
222 + 4y® + 2xy + 62 — 46y + 175 = 0




Lai giai. Dat = X — 5,y =Y + 7 ta ¢6 hé phuong trinh

X2 4+3Y24+4XY =1
2X?2 44Y? +2XY =1

Dén day co6 thé giai theo cach thong thuong l1a dat X = tY nhung luu ¥ rang trit hai phuong trinh
ta duge X2 -2XY +Y? =0 X =Y.

-1 -1 -1
Tit d6 c6 2\1/5@ 2\1/5 2\1/5 0
X=Y=_"_ T=—=—5 y=—=+7
22 22 Y 22

Bai tap ap dung
2 —2xy +2y+15=0
2r — 22y + 1y +5=0

r?—y? =22+ 2y =-3

Bai 1: Giai hé phuong trinh

Bai 2: Giai hé phuong trinh
y? — 2xy + 21 = —4
, 2?2+ 22y =m (1
Bai 3: Tim m dé hé ¢6 nghiém: Y (1)
?+ay+y =1(2)

4 Khit bac khéng bing phuong phap dat an phu

Mot hé bac hai néu biét 1 nghiém (xo; o) c6 thé gidi quyét hoan toan bing phuong phap dat an phu

a=x—xg; b=y —yo. Cach giadi dugc minh hoa qua bai toan sau:

Vi du: (MathScope VMO Preparation) Giai hé phuong trinh

202 — 3y =22 — 2y —1
P +ay—yl=x-1

Loi giai.
Nhan thay he c6 nghiem (2; —1). Dat z — 2 = a,y + 1 = b ta ¢6 hé phuong trinh
2a® 4+ 6a — 30> +8b =0 3b? — 2a® = 6a + 8b

=
a?+ab+2a—b*+4b=0 b —a? — ab = 2a + 4b

Nhan thay a = 0 < b = 0 nén hé ¢6 nghiem (a;b) = (0;0) tuong tng véi (z;y) = (2; —1). Xét ab # 0,
dat b = t.a ta co

a®(3t* — 2) = a(6 + 8t)

a’(t* — 1 —t) = a(2 + 4t)

. 3 . .
Nhan thay ¢ # 1 va t # —2, chia hai phuong trinh vé theo ve dugc

32 -2 648t
22 —t—1 244t

S22+ 47+ 3t+1=0 (t+ )2 +2t+1) =0t =—1



Suy ra b = —a, ti dé tim dudc (a;b) = (—2;2), nghia la (z;y) = (0;1).
Két luan: He ¢6 nghiem (z;y) = (2;—1),(0;1). O

Bai tap ap dung
s a? —2ry — 3y* =0
Bai 1: Giai hé phuong trinh
22+ 9%+ 20+ 3y = 19
. 4x% — 322y + 20y? = 20
Bai 2: Giai hé phuong trinh
—24x? + > + Ty = —6

, az?® + bry + Say® + 10b = —2
Bai 3*: Cho hé phuong trinh an (z;y): Y Y
cr? +dy? +7d +6c =1

Biét hé ¢6 nghiem (z;y) = (1;2), (0; —1). Tim tat cd cac nghiém cta he.



