Chu dé 3: HE PHUONG TRINH
BAC NHAT HAI AN
Kién thuc can nhé

Hé phuong trinh bac nhat hai an la hé phuong trinh c6 dang:

ax+by =c
a'x+b'y=c"

+ Cap s6 (x,;y,) dugc goi la mét nghiém cda hé phuong
trinh néu né la nghiém chung cla ca hai phuong trinh dé.

+ Hé c6 thé c6 nghiém duy nhat, vo nghiém hoac v6 sb
nghiém tuy theo vi tri tuong d6i cha hai dudng thang biéu
dién nghiém caa hai phuong trinh.

+ Phuong phép gidi hé: Ching ta thudng dung phuong phéap
thé hoac phuong phap cong dai s6 dé khir bét mot an, tu do
sé giadi dugc hé.

Mot sé vi du
Vi du 1. Xac dinh cac hé s6 a,b cia ham s6 y =ax+b dé:

1) D6 thi cla né di qua hai diém A(1;3),B(2;4)
2) D6 thi clia nd cat truc tung tai diém cé tung do bang
-4 va cat truc hoanh tai di€m c6 hoanh d6 bang 2.

Loi giai:

1) Thay toa d6 cac diém A,B vao phuong trinh cla dudng
thang ta duoc:

3=a+b b=3-a a=1 VA Lb =2
= = . a=Lb =2,
4=2a+b 4=2a+3-a b=3-a=2 ay



2) Tuong tu phan (1) ta cé hé:
-4 =a.0+b b=-4 a =2
= =
0=2a+b 2a =-b+4 b=-4
Vay a =2,b=-4,

Vi du 2. Gidi cac hé phuong trinh sau:

1,1 4 X Y X1+ =
X x+1 -1 X-y
a) 1|, g o) | y3 ) .
S.f2-o AT 22x-1- =1
X y x+1 y-1 X-y
Loi giai

1 1 s LA R
a) bat u Z;;V :;_ Theo dé bai ra ta cé hé phuaong trinh:

u+v=3 v=3-u S5u =5 u=1
= = =
3u-2v=-1 |[3u-2@-u)=-1 v=3-u v=2.

AY 7/ 1 1 1
Tudésuyra: x=—=I, y=—=—.
u v 2
~ X y N 7 A N\
b) bat u =——;v=——_Theo bai ra ta c6 hé phuong trinh:
x+1 y-1

{u-v:3 {u =3+v {u =3+v {u =2
= (=4 (=4

u+3v=-1 3+v+3v=-1 4y =-4 v=1
X
—:2 -
N x+1 X =2x+2 X =-2
Tu do suy ra: < < 1.
Yy 1 W=y y =5

y-1



a=+2x-1

A ea 1 o LA
c). biéu kién XZE,X'}’>0-Dat b= 1 ta co hé phuong
X-y

trinh mai
a+b=2 [a=1 |VEIEL 4

= = 1 = .
2a-b=1 |b=1 |———==1 |y=0

X-y

Vay hé cé nghiém duy nhat x =Ly =0

Vi du 3. Cho hé phuong trinh: [*~ 2y =5 (1)
mx-y =4 (2)

a) Gidi hé phuong trinh véi m =2.

b) Tim m dé& hé phuong trinh cé nghiém duy nhat (x,y)
trong dé X,y tréai dau.

c) Tim m dé& hé phuong trinh cé nghiém duy nhat (xy)

thoa man x =|y|.
Giai:

a) V6i m =2 ta cbé hé phuong trinh:

x-2y:5 X=2y+5 x:2y+5 x =1
54 = =
2x-y=4 |2Q2y+5)-y=4 [3y=-6 y =-2

b) Tk phuong trinh (1) ta cé x=2y+5. Thay x =2y +5 vao
phuong trinh (2) ta dugc: m(2y +5)- y =4  (2m- 1).y =4- 5m
(3)

Hé c6 nghiém duy nhat khi va chi khi (3) cé nghiém duy

o AL A . | B
nhat. biéu nay tuong duong vagi: 2m-1#0< m #E. Tu do ta



4-5m 3 3(4— 5m)
dugc: y = : X=5+2y=— Tacd: Xy=—""7.
S Y T om-1 2m- 1)

. 4 » ~ DA e
Do ddé x,y<0« 4-5m<0« m>§ (théa man diéu kién)

(4)

.o 3 _4-5m‘
c)Ta cd: x =y 2m-1_‘2m-1\

N 1 PR . 1 p
Tu (4) suy ra 2m-1>0« m>5. V@i diéu kién m>§ ta co:

m =%(1)
= A -
7 . Vay m =
m=—
5

4-5m =3

(4) = |4- 5m| =3«
4-5m=-3

Vi du 4. Cho hé phuong trinh: {“my =m+1 @)

mx+y =3m-1 (2)

a) Khong gidi hé phuong trinh trén, cho biét véi gia tri
nao cta m thi hé phuong trinh cé nghiém duy nhat?
b) Gidi va bién luan hé phuong trinh trén theo m.
c) Tim s6 nguyén m sao cho hé phuong trinh cé nghiém
duy nhat (x,y) ma x¥ déu Ia s6 nguyén.
d) Ching minh rang khi hé cé nghiém duy nhat (x,y) thi
diém M (x,y) lubn chay trén mot dudng thang cé dinh.
e) Tim m dé hé trén c6 nghiém duy nhat sao cho x.y dat
gia tri nhé nhat.
Loi giai:
a) Tu phuong trinh (2) ta cé y =3m-1- mx. Thay vao phuong
trinh (1) ta dugc: x+mBm-1- mx) =m+1 o (m*- 1)x =3m* - 2m- 1

(3)



Hé c6 nghiém duy nhat khi va chi khi phuong trinh (3) cé
nghiém duy nhat, tic la m*- 120 m #H.
Ta cling c6 thé lap luan theo cach khac: Hé c6 nghiém duy

~ . Y rd . 1
nhat khi va chi khi : —;t?@ m? #le m#+H,
m

b) TU phuong trinh (2) ta cé y =3m-1- mx. Thay vao phuong
trinh (1) ta duogc: x+m@Bm-1- mx)=m+1 < (mz- 1).x =3m’- 2m- 1
(3)

Truong hop 1: m #+1. Khi dé hé cé nghiém duy nhat

3m?- 2m-1 (m-1)Bm+1) 3m+1
X = = =
m?-1 (m-1).(m+1) m+1

3m+l m-1
y=3m-1- m. =
m+l m+l

Truong hop 2: m =1. Khi d6 phuong trinh (3) thanh: 0.x =0.
Vay hé cé vo s6 nghiém dang (x;2- x),xeR,

Truong hop 3: m =-1 khi dé phuong trinh (3) thanh: 0.x =4
(3) vb nghiém, do dé hé v6 nghiém.

c) Hé da cho c6 nghiém duy nhat khi va chi khi m =+,

3m+1 2
X= 1 =3 +1
Ta cé: m+ meL Vay XY nguyén khi va chi khi
~m-1 - 2
m+1 m+1

; nguyén. Do d6 m+1 chicé thé la -2;-112. Vay
m+

m =-3;-2;0 (thda man) hoac m =1 (loai)



Vay m nhan cac gia tri la -3;-2;0.

d) Khi hé c6 nghiém duy nhat (x,y) ta cé:
2 2
m+1 m+1

- |1- =2

xX-y=3-

Vay diém M (x;y) ludn chay trén dudng thang cé dinh cé
phuong trinh y =x- 2,

e) Khi hé c6 nghiém duy nhat (x;y) theo (d) ta cé: y =x- 2.
Do d6: xy =x.(x-2)=x*- 2x+1-1=(x-1)-1>-1

D&u bang xay ra khi va chi khi:
2 e 2
m+1 m+1

x=le 3- =2 m+l=1< m=0.

Vay véi m =0 thi Xy dat gia tri nhé nhat.

Chu y: Ta ciing c6 thé tim quan hé x- y =2 theo cach khac:

Khi hé phuong trinh  [x+my =m+1 () ¢4 nghiém duy nhat
mx+y =3m-1 (2)

(m #+1) 18y phuong trinh (2) trir di phuong trinh (1) cGa hé ta

thu dugc: (m- Dx- (m- Dy =2(m- )= x- y =2

xX-my =2-4m

Vi du 5. Cho hé phuong trinh: { . Ching minh

mx+y =3m+1
rang véi moi m hé phuong trinh luén cé nghiém. Goi (x,;y,)
la mot cap nghiém clda phuong trinh: Ching minh:

x,. +y, - 5(x, +y,)+10 =0, (Trich dé tuyén sinh vao I6p 10
chuyén Toan - BHSP Ha No6i 2015).

Loi giai:



TU phuong trinh (2) cda hé phuong trinh ta cé y =3m+1- mx
thay vao phuong trinh (1) cla hé ta c6: (m? +1)x =3m*- 3m+2.
Do m? +1#0 v6&i moi m nén phuaong trinh nay luén cé nghiém
duy nhat x;. Suy ra hé luén cé nghiém véi moi m.

Goi (x,;¥,) 13 mot nghiém cta hé: TUr hé phuong trinh ta cé:
X-2=mly,-4) X e

.Nhan ca hai vé phuaong trinh th nhat vai
Yo-1 =m(3- xo)

(3- x,), phuong trinh th hai véi (y, - 4) réi trir hai phuong

trinh cho nhau ta duogc:

(3- x,)x, - 2)- (y,- 4)(y,- D=0 x> +y,” - 5(x, + y,)+10 =0,

Ngoai ra ta ciing cé thé giai theo cach khac nhu sau:

(d):x- my+4m-2=0,(d"):mx+y-3m-1=0, Ta dé dang chiing
minh dugc dudng thang (d) ludn di qua diém c6 dinh: A(2;4)
va dudng thang (d") luén di qua diém cé dinh : B(31). M&t
khéc ta cling dé chiing minh dudng thang (d) va dudng
thang (d) vudng gdc vdi nhau nén hai dudng thang nay ludn
cat nhau. Goi M (x,;y,) 1a giao diém cla hai dudng thang thi
tam gidc MAB vubng tai M. Goi I la trung diém cla AB thi

55
55| AB =J10 suy ra
2 2
1 5 N 5 5
IM =—AB & 4IM? =AB* = 4 [xo-— + yo-—] =10
2 2 2
< on +YO2' 5(Xo +YO)+1O =0.
x+my =3 @))

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



Hé c6 nghiém duy nhat (x,y), hay tim gid tri nhé nhét cla
cac biéu thic sau day:

a) P=x*+3y* (1).
b) Q=x"+y" (2).

Loi giai:
Tu phuong trinh (2) ta suy ra: y =2m+1- mx. Thay vao
phuong trinh (1) ta duoc:

x+m@m+1- mx)=3 < (m*- 1)x =2m* +m-3 (3).

Hé c6 nghiém duy nhat khi va chi khi phuong trinh (3) cé
nghiém duy nhét, diéu dé xay ra khi va chi khi:
m’-1#0< m#H.

2m*+m-3 (m-1)2m+3) 2m+3 1
T :(m—l) (m+1) — :2+m+1
Khi dé | )
2m+3 1
y=2m+1- m. =

m+1 _m+1
a) Ta cé: P=x>+3(x-2) =4x*- 12x+12 =(2x- 3’ +3 >3

. 2m+
P=3 khi x=0 o 2M*3_3 L 4m+6=3m+3 m=-3.
2 m+1 2

Vay gid tri nhé nhat cta P bang 3.
b) Ta c6: Q =x*+y* =x* +(x- 2)*

dat t =x-1.



Khi do
Q=(t+1) +(t-1) =t +42 +6t2 +4t +1+1" - 462 +66% - 4t +1=2¢" +12t2 +2 =2

2m+3
m+l

Q=2et=0ex=1l< =le 2m+3=m+le m=-2.

Vay gid tri nhé nhat cta Q bang 2.

mx+(m+1)y =1 )
Ching

Vi du 7): Cho hé phuong trinh: {(m+l)x— my =8m+3"

minh hé luén cé nghiém duy nhat (x;y) va tim GTLN cua

X’ +y2+(4+2\/§)y‘ _

bi€u thic P =
Loi giai:
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,) ludn

vudng géc véi (d,).

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

luén vudng géc véi (d,).

+ Néu m #0;1] thi dudng thang (d,),(d,) 1an lugt c6 hé s6
m
m+1

L s 1 .

géc la: a, =- va, =" suy ra a,.a, =-1 do d6 (d,) L(d,).
m

Tém lai v8i moi m thi hai dudng thang (d,) luén vuéng géc

véi (d,). Nén hai dudng thang ludn vudng géc véi nhau.

Xét hai dudng thang

(d):mx+(m+1)y-1=0;(d,):(m+1x- my- 8m+3 =0 [udn vudng
go6c vGi nhau nén né cat nhau, suy ra hé cé nghiém duy



nhat. Goi giao diém 1a I(x;y), dudng thang (d,) di qua
A(-11) c6 dinh, dudng thang (d,) ludn di qua B(3;-5) c6 dinh
suy ra I thudc dudng tron dudng kinh AB. Goi M (1;-2) 13

trung diém AB thi MI = (x- 1) +(y+2) =13 (%),

P =‘(x- 1F +(y+2) +2x+23y- 5| =‘8+2(x+\/§y)‘ -

‘8+2{x- 1+/3(y+2)+1- 2\/§H hay

P =[10- 43 +2[x- 1+43(y+2)]] Ap dung bat dang thitc

Bunhiacopxki ta co:
[x- 1+\/§(y+2)]2 s(1+3)[(x- 1)2+(y+2)2] =52 x- 1+/3(y+2) <

Vay :
J52 =213 P <10- 23 +213
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