HE PHUONG TRINH BAC NHAT NHIEU AN .
Mai Van Lam (swu tam c6 chinh sira)

A. TOM TAT LY THUYET
1. Hg¢ hai phwong trinh bac nhat hai an.
a) Pinh nghia: H¢ phuong trinh bac nhat hai an l1a hé phuong trinh c6 dang

ax+hby=c
[1 Y EO @ p? - 0a2 +b2 = 0)

ax +hby =c,
b) Giai va bién luan h¢ hai phwong trinh bac nhat hai an:
a, b c, b a, cC
Tinhcacdinhthac: D =" *|,D, =|"' ‘[, =t
a, b, c, b, Y la, c,
Xét dinh thirc Két qua
, D
D =0 H¢é c6 nghiém duy nhdt[x :&;y = —y]
D D
D=0 Dx #0 hogc Dy #0 H¢é vo nghiém
D«=Dy=0 Hé c6 vd sé nghiém

Chu y: Pé giai hé phuong trinh bdc nhdt hai dn ta c6 thé dung cac cach gidi da biét nhu: phuwong phap thé,
phurong phap céng dai so.
2. H¢ phwong trinh bac nhit nhiéu 4n
Nguyén tic chung dé giai cac hé phuong trinh nhiéu an 1a khir bét 4n dé dua vé cac phuong trinh hay hé
phuong trinh ¢6 s6 an it hon. Bé khir bét an, ta ciing ¢6 thé dung cac phuong phap cong dai sé (khir Gauss),
phuong phap thé nhu ddi voi hé phuong trinh bac nhat hai an
B. CAC DANG TOAN VA PHUONG PHAP GIAL.
> DANG TOAN 1: GIAI HE PHUONG TRINH BAC NHAT HAI AN, BA AN.
1. Phwong phép giai.
e St dung phuong phép cong dai s6, phuong phép thé, dung dinh thirc.
2. Cé&c vi du minh hea.
Vi du 1: Giai cac hé phuong trinh sau

S5X —4y =3 2x +y =11
a) b)
7x -9 =38 Sx —4y =8
) x/§x+4y:—1 ) x/gx—yzl
o
2X + 42y =5 5x ++/2y = /3
Loi gidgi
. 5 -4 3 4 5 3
a) Taco D= =-17, D, = =5D, = =19
7 -9 8 -9 Yo7 8

D
Suy ra hé phuong trinh ¢6 nghiém la (x;y) = [ D, ; j= (—i;—gj

11 1 2 1
=13, D, = - 52,D, = -39
8 -4

1

2
b) Tacé D=
5 —4

D
Suy ra h¢ phuong trinh c6 nghiém la (x;y) = [%—yj =(4;3)
4 0 D -1 4
W Tt |5 42

Suy ra hé phuong trinh vo nghiém

c)) Taco D=




3 3 1
d) Tacé D= V3 =11, D, = NJQQ=I =2
5 f' 5 3
PR D,.D,) (V2+43 2
Suy ra hé phuong trinh cé nghiém la (x;y) =] =*;—L |= -
y ra hé phuong ghié (y)[D DJ( 1 1J
Vi du 2: Giai cac hé phuong trinh sau:
3x +y)
o |C 9= oy [Py =+2 ol iy
x—=2)(y +5 =xy X —y=-1 -y _5
y — X 3

Loi gidi
Xy —5x + 3y —15 = xy

a) Hé phuong trinh tuong duong véi [Xy K2y 10 = xy

—5x 43y =15 y =25 x =12
Tlex—2y=10 7 |sx -2y =10 |y = 25
Vay h¢ phuong trinh 6 nghiém la (x;y) =(12;25)

—y = +V2
b) Hé phuong trinh twong duong vai [X y
X —y=-1
ﬁwx_y:JE(nmm[x_y:“ﬁ(a

X —y =-1 X —y =-1

Taco (1)< x=-1 \/§<:> X V2
2x—y=-1 y=-1-22
K= 1443 [ x=-1-2
(2)= &
2x—y=-1 y=-1+22

Vay h¢ phuong trinh c6 nghiém (x;y) la (—1—\/5; —1—2\/5) va (—1—\/5;—1+ 2\/5)
c) bPKXDb: x#y
X 3 +y)=-7(x —y)
H¢ phuong trinh twong duong véi
c P g g g9 [3(5x—y):5(y—x)
10x —4y =0
20k —8y =0

Vay h¢ phuong trinh vé nghiém.
Vi du 3: Giai cac hé phuong trinh sau:

X =9 khong thoa ms
& y:O( ong thoa man)

6,5_ 6 .2 _

3) X 'y b) X—2y X+2
9 10 _, 3,4
X Yy X—2y X+2
=3 & _o

gl YL x+1 2lx —6l+3ly +1/ =5
x-2 4y _, 5Ix —6l—4ly +1] =1
y—1 x+1

Loi gidi

x=0

a) bPKXD: {
y#0



1 1
pat| X Hedachowotmann | TN =3 L 1" T3
: a cho tr¢ than
R A S ° u-1v=1"1] 1
y 5
1 1
Ta dugc hé phuong trinh: x 3 x=3 théa man
uoc h¢ phuong 1 E(:)y:5(0 )
y 5
Vay h¢ phuong trinh c6 nghiém la (x;y)=(3;5).
-2
b) bKXD: X y¢0<:> x#0
X+2y=0 y=0
u 1 !
RV 6u +2v =3 U=
bat X zy.Hédéchotrc"ythanh & 9
1 3u+4v =-1 5
V = V = ——
X + 2y 6
7 1
5: X_2y:g :i
Ta dugc hé phuong trinh: x—12y & 7 6@ 75?7 (théa man)
6 X+2 o 5 y 140
Vay hé phuong trinh c6 nghiém la (x;y) = 3. 87
o ' ’ 70" 140)
x=-1
C)DKXDZ{
y=1
2x —1
U= 3u—2v = u=2
Pt Y =1 He da cho tro thanh & 1
y 2u—4v =2 vV ==
vV = 2
X +1
2x —1
ta duos e hoona i | ¥ =1 o [y =1 X0
a dugc ng trinh: & &
uocC he phuong 1 X —2y = —1 y:;
x+1 2 2

Vay h¢ phuong trinh c6 nghiém la (x;y) = (O%}

u=|x—6|

v=|y+1

5 0.v>0. hé phong trinh tré thanh 120 T > =2 o U =1
,u=20,v=20, ng trinh tr an
. ¢ phuong ¢ Bu—av=1"Jv=1

d) bat {
Xx=7
1=|x-6] [x-6=x+1 {x=5
1=W+ﬂ¢3{y+l=ilcj y=0
M
Vay hé phuong trinh cé nghiém (x;y) la (7;0),(7;-2).(5;0), (5;-2).
X+y—-3 =1 ()
Vi du 4: Giai h¢ phuong trinh {x —y +2z2 =2  (2)
—X+2y+22 =3 (3)

Thay vao ta cd {

Loi gigi
Céch 1(Phuong phap cong dai s6): Hé phuong trinh tuong duong véi



7y +3z=10 252 = 25 x =1
y+4z =5 &1y +4z =5 Sy =1
—X+2y+z=3 —X+2y+z=3 z=1
Vay h¢ phuong trinh c6 nghiém la (x;y;z) =(L,1,1).
Céch 2(Phuong phap thé): Ta co (2) <> x =y -2z+2 thé vao (1) ta duoc
3(y-2z+2)+y-3z=1<4y-92=-5 (*)
(3) & x=2y+2z-3 thé vao (1) taduoc
3(2y+22-3)+y-3z=1<3z=10-7y thé vao (*) ta duoc
4y-3(10-7y)=-5< y=1=>x=z=1
Vay h¢ phuong trinh c6 nghiém la (x;y;z) =(L,1,1).

3. Bai tap luyén tap.
Bai 3.45: Giai cac hé phuong trinh sau:

X —-y=1 (V24+1)x+y=+v2-1 §X+§y=16
6x —2y =5 [2x—(6—1)y:26 ) 5. 3, _
P
Bai 3.46: Giai cac hé phuong trinh sau:
X+2y—3z=2 X+y—-z=1
a)ix—3y+z=5 b) 12x —y+22 =5
X -5y =1 X—-2y—-3 =0
[x +3y +22 =8 (x —3y +22 =7
C)i2X+y+z=256 d1—2x +4y +3z =8
X+y+z=56 X+y—z=5
Bai 3.47: Giai cac hé phuong trinh sau
1 1 )
a)[x+5y:7 ) X+y+x—y:§
X -2y =4 1 1 3
x—y_x+y_§
2x +y|—|x —y| =9 4x +y| +3|x —y| =8
)[3|x+y|+2|x—y|:17 )[3|x+y|—5|x—y|:6

> DANG TOAN 2: GIAI VA BIEN LUAN HE HAI PHUONG TRINH BAC NHAT HAI AN.
1. Phwong phép giai.
Su dung dinh thuc: Tinh D, D,, D,

. i . D, .D
e Néu D=0 thi hé c6 nghiém duy nhat (x;y ) = EXEV
e Néu D=0 thitaxét D,,D,

| D=0 | . . .
Véi D 40 khi @6 phuong trinh vé nghiém

y
V6i D, =D, =0 thi hé phuong trinh c6 vo s6 nghiém tap nghiém cua hé phuong trinh 1 tap nghiém caa mot

trong hai phuong trinh c6 trong hé.
2. Cé&c vi du minh hea.



mx —y = 2m

Vi du 1: Giai va bién luan hé phuong trinh:
u a én luan hé phuong I —my—m+6

Léi gidi
. m -1 5
Tacdé D= =4-m*=(2-m)(2+m)
4 —m
2m -1
D, = =-2m*+m+6=(2-m)(2m+3)
m+6 -m
m 2m
, = =m’*-2m=m(m-2)
4 m+6
m=2 . D
o V6iD=0ed 7 : Hé phuong trinh ¢6 nghiém duy nhat (x;y) = &;—y = 2m+3;_ m
m = —2 D D 2+m  2m+1

e V6i D=0 m=+2:
+Khi m=2 taco D=D, =D, =0 nén h¢ phuong trinh c6 nghiém la nghi¢m cua phuong trinh
2x—y=4 < y=2x-4.Do d6 h¢ phuong trinh cé nghiém la (x;y)=(t;2t-4), teR.
+Khi m=-2 tacé D=0,D, #0 nén hé phuong trinh v6 nghi¢m
Két luan

2m+3. m
2+m 2m+1

m=2 va m=-2 h¢ phuong trinh c6 nghiém duy nhat(x; y) =(
m = 2 hé phuong trinh cé nghiém la (x;y)=(t;2t-4),teR.
m = -2 hé phuong trinh vé nghiém
] N . a(x —1)+by =1
Vi du 2: Giai va bién luan hé phuong trinh sau:
b(x —1)+ay =1
Léi gidi

ax —a+hy =1 ax +by =a+1
bx—b+ay:1® bx +ay =b+1

H¢ tuong duong: [

i ab
Taco: D = ) a‘:az—b2 :(a—b)(a +b)
a+l b a a+1
D, =l) .1 a =(a—b)(a+b+1), D, =], |, q|=2-b
. [a:cb
e TH1:V6iD=0<=a?—-0 =0«
a=-b
Hé c6 nghiém du nhét(X' )Iax—&—<a_b><a+b+l>- _&_ 1
B i D (a—b)(a+b) YT D Tato

e TH2:V6iD =04 a*>-b*=0«a=4b:
+Khia=btaco D = 0;D, = 0,D, = 0 hé phuong trinh c6 nghiém la nghi¢m cua phuong trinh

a(x—1)+ay=1hay ax+ay =a+1 (*)

Néu a =0 thi phuong trinh (*) vd nghiém, do d6 néu a =0 thi (*) <y _—x+a+l

Vi vay hé phuong trinh ¢6 nghiém dang (x;y) = (t;——at+ a+lj

+Khia=-btaco D =0,D, = -2
Néub = 0 = D = 0;D, = 0 suy rahé phuong trinh vd nghi¢m



N& b — 0: Hé phuong trinh trerthanh | o T0Y =1
a = =0: ng trinn tr an
o ¢ phuong ° Ox +0y =1

Két luan

a#b va a=-b hé phuong trinh c6 nghiém duy nhat (x;y) =(

a=b=0 h¢ phuong trinh c6 nghiém 12 (x; y) = (t;MJ
a

a =-b hé phuong trinh vd nghiém
] . L 2m’x +3(m —1)y = 3
Vidu 3: Tim m d¢ hé vo nghiém
m(x+y)-y =2
Loi gigi
. _ 2m2x+3(m—1>y:3
Hé¢ phuong trinh twong duong véi
mx +(m—2)y =2
2m? 3(m —1)
m m-—2
3 3m-1
2 m-2
H¢ da cho vb nghiém xay ra trong hai truong hop sau
D=0 2m® —7m? +3m =0
D, =0 |-3m =0

Taco D = =2m?3 —7m? 4+ 3m

2m? 3
m 2

D =

X

= -3m; Dy=

‘=4m2—3m

THI1: [

[m(2m2—7m +3)=0

3
2m® —7m +3 =0

m =0 o am = me < 1

2

—7m?2+3m =0
=4

TH? D=0 2m?
. =
D, =0 4m? —3m = 0

Vay hé vb nghiémkhim =3 vam = %

Vi du 4: Tim céc gid tri ctia b sao cho vai moi a thi hé phuong trinh

Loi giai
) 1 2
Taco: D = =1—a—2a?
a l—-a
a=-1
=D=0&2°+ta-1=0« 1

a = —
2

= hé vb nghiém.

a+b+1. 1 j
a+b 'a+b

X +2ay =b
ax + (1—a)y =b’

c6 nghiém.



a=-1
Suy ra 1 thi h¢ phuong trinh c6 nghiém
a

Khi a= 1 hétrothanh: |© 2 =0
i a=-1,hé tro thanh: X2y — b
) . bh=0
Hé co nghiem &b = b2 b +b2 =0« b— 1
: 1 s | XTY =D
Khi a = =, hé tré thanh )
2 X+y=2
b=0
Hé c6 nghiem < b = 2? < A 1
T2
b=0
bh=-1
Vay h¢ ¢ nghiém voi moi a € Rkhivachikhi {[ p =g b=
__1
2

Vi du 4: Ty vao m hay tim gié tri Ién nhit nho nhat caa biéu thirc sau:
P(xy) =(x+2my+1)2 +(mx+2y)2

Loi gidi

X+2my+1=0

Taco P(x;y) =0, dau bang xay ra khi va chi khi *)
mx+2y=0

1 2m

m 2

Néu D #0 < 2-2m’ #0 < m= =1 thi hé phuong trinh (*) ¢6 nghiém do d6 minP(x;y)=0 .

=2-2m?

m=1
m=-1
Véi m=1taco P(x;y)=(x+2y+1)2+(x+2y)2 =2(x+2y)2+2(x+2y)+1

Néu D=O<:{

2
:>P(x;y)=2(x+2y+%} FES
Suy ra minP(x;y)=%<:>x+2y+E=O
Véi m=-1taco P(x;y)=(x—2y+1)2+(—x+2y)2=2(x—2y)2+2(x—2y)+1
:>P(x;y)=2(x—2y+£j2+£21

2 2 2
. 1 1
Suy ra mlnP(x;y)=E<:>x—2y+E=0

Vay m=+1 thi minP(x;y)=0, m==1 thi min P(x;y)zé

3. Bai tap luyén tap.

Bai 3.48: Giai va bién luan cac hé phuong trinh sau:

2) mx+2y =2m b) Mm+Dx -2y =m-—1
X+y=3 m’x —y = m? +2m



(m + 1)x + 8y = 4m

4 nghiém duy nhét
mx + (m + 3)y — 3m —1 0 Ngnemaynng

Bai 3.49: Tim m dé h¢ phwong trinh [

—4X +my =m+1

(Mm+6)x+2y =m+3

Bai 3.51: Tly theo gia tri cia m, hdy tim gia tri nho nhat caa biéu thirc :
P(x;y)=(mx+2y—2m)2+(x+y—3)2

@2m +1x —3y =3m -2

(M +3)x —(m+ 21y =2m’

Bai 3.50: Tim m dé h¢ phwong trinh [ c6 vo sé nghiem:

Bai 3.52: Cho hé phuong trinh: [

a) Tim m dé hé c6 nghiém. ’
b) Tim m dé hé c6 nghiém duy nhat (x;y) thoa mén x > 2y .

¢) Tim m dé hé c6 nghiém duy nhat (x;y) sao cho P = x? + 3y? nho nhat .



