HE PHUONG TRINH
BAC NHAT HAI AN
Kién thirc cAn nhé

Hé phuong trinh bac nhat hai 4n 1a hé phuong trinh c¢6 dang:
ax+by=c
a'x+b'y=c"

+ Cap s6 (xo; yo) duoc goi 1a mot nghiém cua h¢ phuong trinh néuné la
nghi¢m chung cua ca hai phuong trinh do.

+ Hé c6 thé ¢o nghi¢m duy nhét, vo nghi¢m hodc vo ) nghi¢m tuy theo vi
tri twong d6i cua hai duong thang biéu dién nghiém cta hai phuong trinh.

+ Phuong phap giai hé: Chung ta thudng dung phwong phap thé hoic
phuong phép cong dai s6 dé khir bot mot an, tir d6 s& giai duoc hé.

Mot s6 vi du
Vi du 1. Xéc dinh cac hé s6 a,b cua ham sb y=ax+b dé:
1) D4 thi cua né di qua hai diém 4(1;3), B(2;4)

2) D6 thi clia né cit tryc tung tai diém c6 tung d6 bang —4 va cit truc
hoanh tai diém c6 hoanh do bﬁng 2.

Loi giai:

1) Thay toa d cac diém 4, B vao phuong trinh ciia duong thang ta

duoc:
3=a+b b=3-a a=1
& & .Vay a=1b=2.
4=2a+b 4=2a+3-a b=3-a=2
. —4=a.0+b b=-4 a=2
2) Tuong ty phan (1) ta c6 hé: =
0=2a+b 2a=-b+4 b=-4

Vay a=2,b=-4.
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Vi du 2. Gidi cac hé phuong trinh sau:

LI BRI PSR IV v S
) Xy b) x+1 y-1 ) NX—Y
a C
3.2 E A W oo SR S
X y x+1 y-1 NX—Y
Loi giai
5 1 1 A s 1A \
a) bat u =—;v=—. Theo dé bai ra ta c6 h¢ phuong trinh:
X Y

u+v=3 v=3-u Su=5 u=1
= = =
3u—2v=-1 3u—2(3—u):—1 v=3—-u yv=2.

1 1 1
Tudosuyra: x=—=1;, y=—=—.
u v 2
< X y \: f 1A .
b) bat u = ;v=——o Theo bai ra ta c6 h¢ phuong trinh:
x+1 y—1
u—v=3 u=3+v u=3+v u=2
~ ~ <~ .
u+3v=-1 3+v+3v=-1 4v=—4 v=-1
X
= 9 -
< as x+1 x=2x+2 x==2
Tur d6 suy ra: = = 1
2
y—1
i a=~2x-1
¢). biéu kién XZE,X— y>0.Dbat b 1 ta cd hé phuong trinh méi

X=y
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a+b=2 a=1 x=1
= & 1 & .
2a—b=1 " |b=1 =1 |y=0
Vay hé c6 nghiém duy nhat x=1;y =0

Vi du 3. Cho h¢ phuong trinh: {

a) Giai h¢ phuong trinh véi m=2.

b) Tim m dé hé phuong trinh c6 nghiém duy nht (x,y) trong d6 x,y
trai dau.

¢) Tim m dé hé phuong trinh c6 nghiém duy nhét (x; ) thoéa man
x=|y.

Giai:
a) V61 m =2 ta cé hé phuong trinh:
x=2y=5 x=2y+5 x=2y+5 x=1
= = =
2x—y=4 2(2y+5)—y:4 3y=-6 y=-2
b) T phuong trinh (1) tacd x=2y+5. Thay x =2y +5 vao phuong trinh
(2)tadu’c_)’c:m(2y+5)—y=4<:>(2m—1).y=4—5m 3)

Hé c6 nghiém duy nhat khi va chi khi (3) c6 nghiém duy nhat. Diéu nay

1 4-—
tuong duong voi: 2m—1#0< m#=—. Tu do ta duge: y = Sl ;
2 2m—1
3 3(4-5
x=54+2y=——_Taco: x.y:(—mz).Dodé
2m~1 (2m-1)

4 )
x,y<0=4-5m<0&m >§ (théa man diéu ki¢n)
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3 |4-5m|

= 4
m-1 |2m—1]| @

c)Ta co: x=|y|c> >

Tir (4) suy ra 2m—1>0<:>m>%.V(’)ri diéu kién m>% ta co:

4-5m=3

1
(4)<:>|4—5m|=3<:>[ N
4-5m=-3 7

5

, A . x+my=m+1 (1)
Vi du 4. Cho hé phuong trinh:
mx+y=3m-1 (2)
a) Khong giai hé phuong trinh trén, cho biét v6i gid tri ndo cia m thi hé
phuong trinh c6 nghiém duy nhat?
b) Giai va bién luan h¢ phuong trinh trén theo m .
¢) Tim sd nguyén m sao cho hé phuong trinh c6 nghiém duy nhat
(x,y) ma x,y déula sb nguyén.
d) Chimg minh rang khi h¢ c6 nghiém duy nhét (x,y) thi diém
M (x,y) luén chay trén mot duong thing c6 dinh.
e) Tim m dé hé trén c6 nghiém duy nhat sao cho x.y dat gia tri nho

nhit.
Loi giai:
a) Tur phuong trinh (2) ta ¢6 y =3m —1—-mx . Thay vao phuong trinh (1) ta

duo’c:x+m(3m—l—mx):m+1<:>(m2—l)x=3m2—2m—1 3)

Hé c6 nghiém duy nhat khi va chi khi phwong trinh (3) c6 nghiém duy nhét ,
ticla m* -1 0= m=+1.

Ta ciing c6 thé 1ap ludn theo cach khac: Hé c6 nghiém duy nhét khi va chi
khi: Lo om2lomesl,
m
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b) Tt phuong trinh (2) ta c6 y =3m —1—mx . Thay vao phuong trinh (1) ta

duqc:x+m(3m—1—mx):m+1(:}(mz—l).x:3m2 —2m-1 (3)

Truong hop 1: m = +1. Khi d6 hé c6 nghiém duy nhét

x:3m2—2m—l _(m-1)(Bm+1) 3m+1
m’ -1 (m—=1).(m+1)  m+1

3m+1 m-—1

y=3m—-1-m. =
m+1 m+l1

Truong hgp 2: m =1. Khi d6 phuong trinh (3) thanh: 0.x=0.
Vay hé c6 v6 s6 nghiém dang (x;2—x),xeR.

Trwong hgp 3: m =—1 khi do6 phuong trinh (3) thanh: 0.x =4
(3) vo nghiém, do d6 h¢ vd nghiém.

¢) Hé da cho c¢6 nghiém duy nhat khi va chi khi m = +1.

3m+1 2
X = =3
Ta co: m+l - mHl yay ) nguyén khi va chi khi
_m—l_l_ 2 m+1
m+1 m+1

nguyén. Do d6 m+1 chi co thé la —2;—1;1;2. Vay m=-3;-2;0 (thoa man)

hodac m =1 (loai)

Vay m nhén cac gid tri la -3;-2;0.

d) Khi hé c6 nghiém duy nhét (x,y)taco: x—y=3- 2 —(1— 2 j:2
m+1 m+1

Vay diém M (x; ) luén chay trén duong thang cb dinh c6 phuong trinh
y=x-2.
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e) Khi h¢ c6 nghiém duy nhét (x;y) theo (d) ta cé: y =x—2. Do dé:
xy:x.(x—2):xZ—2x+1—1:(x—1)2 -1>-1

Déu bang xay ra khi va chi khi:

x:1<:>3—L:1<:>L:2<:>m+1:1<:>m:0.
m+1 m+1

Vay v6i m=0 thi x.y dat gia tri nho nhat.

Chii y: Ta ciing c6 thé tim quan hé x— y =2 theo cach khac: Khi hé

x+my=m+1 (1)

phuong trinh { c6 nghiém duy nhit (m = +1) lay

mx+y=3m-1 (2)
phuong trinh (2) trir di phuong trinh (1) cta h¢ ta thu dugc:
(m—l)x—(m—l)y=2(m—l):>x—y=2

x—my=2—-4m

Vi du S. Cho hé phuong trinh: { . Chting minh rang véi moi

mx+y=3m+1

m hé phuong trinh luén c6 nghiém. Goi (x,;y,) 1a mot cap nghiém cia
phuong trinh: Chimg minh: x>+ y,> —5(x, +,)+10=0. (Trich d& tuyén
sinh vao 16p 10 chuyén Toan - DPHSP Ha Néi 2015).

Loi giai:

Twr phuong trinh (2) ctia hé phuong trinh ta c6 y =3m +1—mx thay vao
phuong trinh (1) cia hé ta co: (m2 +1)x =3m’> -3m+2.Do m’ +1%0 voi
moi m nén phuong trinh nay luén c6 nghiém duy nhét X, - Suy ra h¢ luon
c6 nghiém véi moi m .

Goi (x,;¥,) 1a mot nghiém ciia hé: Tir hé phuong trinh ta co:

{x0—2:m(y0—4)

Nhén ca hai vé phuong trinh tht nhét véi (3-x,),
Vo1 :m(3—xo)
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phuong trinh thi hai véi (, —4) roi trir hai phuong trinh cho nhau ta dugc:
(3—x0)(x0 -2)— (¥, —4)(y0 —1) =0 X, +, —S(xo +,)+10=0.
Ngoai ra ta ciing c6 thé gii theo cach khac nhu sau:

(d):x—my+4m—2 = 0,(d'):mx+y—3m—1 =0. Ta dé dang chtirng minh
dugc dudng thang (d) ludn di qua diém cb dinh: 4(2;4) va duong thang
(d") luén di qua diém c6 dinh : B(3;1). Mit khéc ta ciing d& chimg minh
duong thang (d) va duong thang (d") vudng gbc voi nhau nén hai dudng
thang nay ludn cét nhau. Goi M (x,;,) 1a giao diém ciia hai duong thing

thi tam giac M 4B vudng tai M . Goi I 1a trung diém ctia AB thi

1(%;%), AB:\/E suy ra

1 5Y 5Y
]M=—AB<:>4IM2=ABZ<:>4KXO——J +(y0——j }:10.
2 2
< x) " =5(x) +1,)+10=0.

x+my=3 @

Vi du 6. Cho hé phuong trinh:
mx+y=2m+1 (2)

Hé ¢6 nghiém duy nhat (x,), hdy tim gia tri nho nhét ciia cac biéu thirc sau

day:

a) P=x>+3y" ().
b) O=x"+y"(2).

Loi giai:

Twr phuong trinh (2) ta suy ra: y =2m+1—mx . Thay vao phuong trinh (1)

ta duoc:
x+m(2m+1—mx):3<::>(m2 —1).x:2m2 +m-3 (3).
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Hé c6 nghiém duy nhat khi va chi khi phuong trinh (3) ¢6 nghiém duy nhét,
diéu d6 xay ra khi va chi khi: m*-120< m==1.

x_2m2+m—3_(m—1)(2m+3)_2m+3_2+ 1
Khi do R (m—l).(m+l) Com+l m+1

2m+3 1

m+1 m+1

y=2m+1-m.

a)Taco: P=x*+3(x-2) =4x’ —12x+12=(2x-3)" +3>3

P=3 khix=%@2m+3=3

S4dm+6=3m+3>m=-3.
m+1

Vay gia tri nho nhit caa P bang 3.
b) Taco: Q=x*+y* =x* +(x—2)4
dat r=x-1.

Khi d6
O=(t+1)" +(1=1)" =" +4* + 61> + 4t + 147" —48 + 617 — 4t +1=21" +121* +2>2
2m+3

O=2ct=0cox=le =le2m+3=m+leom=-2.

m+1

Vay gié tri nho nhét ciia Q bang 2.

mx+(m + l)y =1 )
Vi du 7): Cho h¢ phuong trinh: . Chung minh hé
(m+l)x—my:8m+3

luon c6 nghiém duy nhét (x;») va tim GTLN cua biéu thic

P= x2+y2+(4+2\/§)y‘ .

Loi giai:
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Xét hai duong thang
(d)):mx+(m+1)y—1=0;(d,):(m+1)x—my—-8m+3=0.

+Néu m=0 thi (d,):y-1=0 va (d,): x=5=0 suy ra (d,) luén vuéng
goc voi (d,).

+ Néu m=-1 thi (d):x+1=0 va (d,): y+11=0 suy ra (d,) ludn

vudng goc véi (d,).

+Néu m = {0;1} thi duong thang (d,),(d,) lan luot c6 hé s6 goc 1a:
m m+1

4 ==— 8, =—— suyra a.a,=—1dodo (d,)L(d,).

Tém lai véi moi m thi hai duong thing (d,) ludn vudng goc véi (d, ). Nén

hai duong thang luén vudng goc v6i nhau.

Xét hai duong thang
(d,):mx+(m+1)y—1=0;(d,):(m+1)x—my—8m+3=0 ludn vuéng goc
v6i nhau nén né cit nhau, suy ra hé c6 nghiém duy nhat. Goi giao diém 1a
I(x;y), duong thing (d,) di qua A(-1;1) c6 dinh, duong thing (d,) luén

di qua B(3;-5) cd dinhsuyra / thudc dudng tron duong kinh 4B . Goi

M (1;-2) la trung diém AB thi MI :% & (x-1) +(y+2) =13(*).

P:‘(x—l)z +(y+2) +2x+2\/§y—5‘:‘8+2(x+x/§y)‘=
s+ 2[ v 143 (7+2)+1-25 ]| hay P=[10-445+2[x-14+43(3+2)]

Ap dung bt dang thirc Bunhiacopxki ta c6:

(=143 (p+2) ] <(1+3)[(x-1) +(y+2)’ | =522 x-1+3(y+2) <
J52 =213 vay P<10-243+2413.
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