HE pHUONG TRINH
|.Cac hé phwong trinh co ban

A. Hé phwong trinh dbi xéng :

pf(xy)=0
ma o do vai tro cua x, y nhu nhau.

}, Fxy) = f(y.%).
19(xY) =9(y,%).
Cach giai:
Théng thuong nguoi tadat an phy:
S=x+y hay S=x-y

P=xy
jf(sP)=0
|
i9(S,P)=0
Vidu: Giai hé
I X’y+xy* =6
DY+ x+y =5
Nhu dandi ¢ trén, tahdy dat S=x+y; P =xy vah¢ dacho tré thanh
i SP=6 _ iS=2 1S=3

i i ay i
1S+P=5 1P=3 1P=2
Tir day tadé dang tim duoc cac nghiém (x,y) sau:

(xy)=12);(2)

~ Nhung dé phuong phép trén &p dung hitu hiéu thi tanén bién doi mot chut cac an

s0 dé sau khi dat an phu, ta dugc nhirng phuong trinh nhe nhang hon

Tucla

=} sau d6 tim duoc S, P vatim dugc cac nghiém (X, y)

ixy+x+y:5
Vl'du1:| 3 3

{0y s (y+1)' =35
bat S=(x+1)+(y+1); P=(x+1)(y+1) tass co h¢ phuong trinh sau
jP=6 1S=5 _ jx=3 | X=2
[ of2 e P i i hay |
S(S-3P)=35 ~ jP=6  jy=2 P y=3

N 2 2
Vide2 | XFY*X+y =8

Txy(x+D(y+1) =12

S=x+y

, tathu duoc hé sau:

O day theo thong 1é chiing ta hay thir dat l
|

| $+S-2P=8
{P(P+S+1)=12



Rd rang moi chuyén khong don gian chat néq. Tuy nhién c6 1€ céc ban ciing ¢ nhan
rasy tinh te trong bai téan, dd la ¢ bac caamoi phuong trinh. Phuong trinh dau tién
bac 2 ¢6 1& chira P. Thé nhung né khéng ¢ mét’dang tich thuér) tién nao,trong khi
phuong trinh thir hai lai ¢ dang tich vabac 4,gap ddi bac 2. Néu cac ban nhin trong
biéu thic S vaP,bac cua P gap doi bac cua S,nhu vay phai chang phuong trinh thu
nhat la Sithir hai 1aP. NEu vay thi cac giatri x vay trong P lagi. Quan s phuong
trinh thir hai c&c ban c6 thé dé dang nhan ra sy tinh té ndy, do 1a x(x+1)va y(y +1).
Tu y tuong nay tadat:

a=x(x+1)

b=y(y+1)

Hé da cho tuwong duong vai:

ja+tb=8 1a=6 =2

{ab=12 = {b=2 " {b=6

Nhu vay (x,y) langhiém cia cac phuong trinh sau:

t?+t=2pb t,=1Ut,=-2

ijt’+t=6pP t,=2 Ut,=-3

Tom lai nghiém caahé dacho la

(X’ y) = (l - 2)a (- 211)1 (21 - 3)a (- 31 2)

hay

B. Phwong trinh doi xirng loai 2:

i f(xy)=0.

1@y, %) =0.

Déi véi dang hé phuong trinh ndy, ta cd thé dua vé mot dang hé twong dwong sau:

i f(xy)- f(y,x)=0

1EO0y)+ (v, =0. , ,

Hé phuong trinh mai ma cac ban thu duoc la mot hé doi xing hay nira déi xirng mata
ih(xy)=f(xy)- f(y.%

daxét & phan trén. That vay néu dit | . Tasé duahé vé
19 y)=f(xy)+ f(y,x)

dang:
‘%h(x,y) =0_ 5 db },h(x,y) =-h(y,x)
19(x%y)=0 190X Y) =g(y, ).

Co thé céc ban thiy rang h(x,y) khéng déi xtirng hodan toan (nira ddi xang). Tuy
nhién & day co thé chap nhan dugc boi 18 hé tad dang h(x, y) = 0.(Néu céc ban van
thay ray rit vi didu nay thi cac ban hay viét dudi dang h?(x, y) = 0,ching phai
h?(x,y) ddi xing d6 sao .Chuy thém latéc gia chi mudn céc ban nam bit méi quan
hé cua sy ddi xirng va niradéi xtirng mot céch ré rang hon, chu trong 1Gc giai bai tap
céc ban chg binh phuong [én nhé. J)

C. Phwong trinh ding cap.



‘% f(x,y)=a) ALG 6 : f(tx,ty) =t (x, y)
19(xY) =b(2) T g(tx.ty) =t“g(x, y)

O day diéu kién thir hai c&c ban c6 thé hiéu mot cach don gian 1a céc don thie trong
cécham f va g ladong bac (bac caadon thirc hai bién x,y 1a tong céc bac caax va
y). Nhan xét ndy s& gilp cho cac ban nhan biét duoc phuong trinh dang cip mot cach
dé dang hon.
Céch giai tong quét & day 1a dwavé phuong trinh:

bf (x,y) - ag(x,y) =0,6 d6 a,b khéng dong thoi bang O.
Néu a,b déng thoi bang 0. Ta giai riéng céc phuong trinh (x,y) =0; g(x,y) =0 va
so sénh nghiém.
Céch giai tuong ty nhu phuong trinh bf (x, y) - ag(x, y) = 0 nén cac ban c6 thé tham
khao bén dudi.
Taxét 2 truong hop.
i)x =0 langhiém cua hé phuong trinh. Didu ndy thi c&c ban chi cin thé x = 0vagiai
phuong trinh mot bién theo y.

Truong hop nay tathu dugc nghiém (x,y) = (0, y,)...

i) Truong hop nay ta sé tim céc nghiém khéc (0, ,)...Chiahai vé cho x* trong d6

k labaccia f . it t == . Taduavé phuong trinh theo 4n t. Giai phuong trinh nay
y

tatim duocti sb = .Saudé thay x thanh ty trong (1) . Giai phuong trinh ndy theo in
y

y, tasg rat radugc cac nghi¢m caabai toan (ty,, y,) -
‘%3x2 - 22Xy +2y° =7
P X*+6xy- 3y*=-8
Giai:
Hé da cho tuwong duong voi:
i 24x% - 16xy +16y° =56
‘:‘7X2 +42xy - 21y =- 56
0 : 24X’ - 16xy +16y* =56

7 31x* +26xy - 5y* =0(*)
Tagiai (*).

31x2 + 26xy - 5y? =0

U (31x- by)(x+y) =0(**)

_ &1x- 5y=0()
Ue =
& Xx+y=0(2)

Tir day taco thé dé dang giai dugc biang céch thé vao hé phuong trinh ban dau



I1.Céc phwong phap giai hé khéng miau muc:
A.Duing bat dang thic
Dau hiéu cho phép ta sir dung phuong phép ndy lata ss thiy sb phuwong trinh trong hé
it hon sd an .
Vi dul Giai hé phuong trinh nghiém duong :

}x+y+z=3
(14 %) (1+ y) (14 2) = 1+ $Peyz )
Giai:

VT = 1+ x+y+2z+(xy+yz+2x) + xyz3 1+33xyz + 35 (xy2)* +xyz:(1+,3/xyz)3
Suy radau bang xay rakhi x=y=z=1

Vi du 2: Giai hé phuong trinh :

jVXx+1+4/x+3+x+5=Jy- 1+./y- 3+,/y-5

|

FxX+y+x*+y>=80

Giai: bk:x3 -1 y3 5

Gia sir

X>y-6bkP VT >VP
x<y-6pb VT <VP
Suyrax=y-6

Dén day ban doc co thé tu giai

Vidy 3: Giai hé :

: 3x+4y+22:

ix+l y+1 z+1

18 xy*z2 =1

Giai: o ‘ ’ o

-Bai toan nay ¢6 so an nhieu hon so phuong trinh vi vay tasé sy dung bat dang thirc
-Nhén Xét : bac cuax,y,z khac nhau nén ta sir dung Cauchy sao cho xuat hién bac
giong hé

1 2x+4y+22

Taco: x+1:x+1 y+1l z+1

Ap dung Cauchy 8 s6:
1

X+1

2,452
X ¢ X Y oY Y Y22 sg, Xyz
Xx+1 x+1 y+1 y+1 y+1 y+1 z+1 z+1 (x+1)2(y+1)4(z+1)2




Hodan toan tuong tu :

1, Xy°z
8s 3 3 2
y+1 J(m) (v+1(2+7)

1, xX’y*z'
8g 3 4 1
2+l (x+1) (y+1) (z+1)
Tir c&c bat dang thuc thu duoc ta co:
1 1 1, » X2y 75
8
(1+x)° (1+y)" (1+2)°  \(1+%)" (1+y)" (14 2)

b 8xy'Z £1

ddubingxayrau =Y =_% -1g x:yzzzi
x+1 y+1 z+1 9 8

, e ‘}X4+y2:@

Vidu4: giai hé: | 81

PP +y*+xy- 3x- 4y+4=0
Giai:
-Vi du ndy chang téi mubn giéi thiéu cong cu x&c dinh mién giatri caax,y nhd
diéu kién c6 nghiém cuatam thirc bac hai
-Xét phuong trinh bac hai theo x:
X*+x(y-3)+y’- 4y+4=0
-

=(y-3)°- 4(y-2)°£00 (y-1)(3y- 7)£00 1£ VE
Tuong tu xé& phuong trinh bac hai theo y thitacd O£ x£§

ae40 ago 697
Suyra x*+vy? £ =
Y Y Eeastea: T e

P x= g vay :g .Tuy nhién thé vao hé thi b nghiém nay khéng thoa
Vi vay hé phuong trinh vé nghiém

Vidu 5: Giai hé:
‘|x X' +2x°y =2
|y y'+2y’z=2

:25-z+22x 2



Y tuwong cuabai tdan ndy |a taphai déan nghiém caahé |a x =y = z=1,sau d6 chang
minh 1a x>1 hay x <1 déu vo nghiém

Néu x>1b 2=2°- 2*+222x>2°- 2*+272° b O>(z-1)(z4+22+2)

Do z'+2z+2 lubn duong nén 1>z
Tuongty b y>1b x<1b VOli

Tuongty x<1b vOliVay x=1b y=1b z=1

Bai tap luyén tap

Giai céc hé:
21 +6y=1988
N
1x*=(y-1)(z+2) i X
IX+y+z=2 (I [ 4 2
i) I 2)iy?=(z-1)(x+2)  3){21-5+62=1988
fl\2Xy_ 22=4 . . y2
12=(-19(y+2) g
121—2+6X:1988
| Z
L 2¢
| 2
| |
4) Zy =z Dixz y* 7
.I.y +1 l-_+_+_:
: 0y Ly Z X
I Z5—=X
i z7+1

B.Pit an phu:

Pai khi bai téan s phuc tap néu tagiai hé vai an (x,y,z,...) nhung chi sau mot phép
dat a=f(x),b=f(y),c=f(2),....

Viduy 1:Giai hé

i xy _12
:::x+y_€
1 yz _18
Ly+tz 5
I xz 36
ix+z 13

Huéng dan: bat a==,b==,c=

X |~
N |~

< |k

Viduy 2: Giai hé:



1X%(y+2)? = (3% +x+1)y*Z’

LY (x+2) = (4y” + y+ K7

122 (x+y)? = (62" + z+1)X°y?

Néu x =0 dé dang suy radugc: y=z=0.Nhu vay (x,y,2z) =(0,0,0) lamét nghiém
cuahé.

Tatim cac nghiém khac (0,0,0)

Chiahai vé cho x?y?Z? tathu duoc hé tuong duong:

i .2
_I_aey+zc_) :3+£+i

'.'8 VZ g X X

I 2

T

'|'8 XZ g y 'y

) ..

e A

f€xw g zz

Talai dat a=1;b=£;c=E tanhan duoc:

X y z

i (a+b)*>=c®+c+5(1)
Hb+c)?=a2+a+3(2)
. ~
t(a+c)’ =b*+b+4(3
L (- QP (a- b)(2(a+b+c)+1)=1
a
D-@2Pp (b-c)(2(a+tb+c)+) =1
Tudédysuyraa-b=b-cbhb a+c=2b
Thay vao (2) tadugc 3b°- b+4=0.
Tir day céc ban co thé dé dang giai tiép bai toan.

Vi du 3: Giai he
1x°(6+21y) =1
S x(y*- 6)=21

Néu giai hé véi an (x,y) thi & day tathat kho dé thiy dwocj huéng giai.
Nhung moi chuyén s¢ rd rang khi tadat x = 1

z
12°=21y+6
} y'=21z+6
Day lahé dbi xang mata co thé dé dang tim raduéc huéng giai. J
Sau day labai tap ap dung danh cho ban doc:

Bai tap luyén tap.

Bai 1: Giai hé:



12X +2x+y*+2=6
PXyOy+x+y+]) =4
Bai 2: Giai hé:
1(x+y+2)°=12t°
‘}(y+ z+t)% =12
-:-(z+t+x)3 =12y°
f(t+x+y)* =127
C.Tinh cac dai lwgng chung
Y tuong cua phuong phap nay latinh cac dai luong trong do.
Viduy 1:Giai hé:
IXy+y+2x+2=4
[ yz+22+3y=6 (*)
% XZ+Z+3X=5
I (x+)(y+2)=6
()0 [ (y+2(z+3)=12P (x+1)(y+2)(z+3) =+24
L (z+3)(x+1) =8
Tir day céc ban co thé co thé giai tiép mot cach dé dang.
Vidu 2:Giai hé:
i u+v=2()
{ ux+vy =3(2)
: ux® +vy® =5(3)
fux® +vy® =9(4)
Giai:
Nhén x+y vao (3)
P ux®+wy’ +ux’y+vxy’ =5(x+Y)
P 9+3xy=5(x+Y)
Nhén x+y vao (2)
P uy+wx=2(x+y)-3
Nhan x*+y® vao (2)
3 +y?) =9+ xy(Uy +Vx) =9+ xy[2(x +y) - 3
bat a=x+yb=xy.
Dén day céc ban co thé dé dang giai tiép J.
Bai tap luyén tap

Bai 1. Giai h¢



N

1 X2 +y?+22 +t? =50
1Xe- y?+22-t2=-24

i
i
% Xz = yt
f x- y+z+t=0.
Bai 2:Giai hé
iy?- xz=b
1 22-xy=c (ab,c lanhing hing sb)
%xz- yz=a
Bai 3:Giai hé
Tax+by =(x- y)*

tby+cz=(y- 2> (ab,c lanhing hing sb)

lcz+ax=(z- x)°

Bai 4:Giai hé.
1 +x(y- 2)*=2
LY +y(z- %)? =30
12 +2(x- y)?=16
DNhanlignhep. o
Phuong phép nay chu yeu bo dau can thic dé dé tinh todn hay dé xuat hign nhirng dai
lwgng cb thé dat an phu.
Viduy 1:Giai hé:

P ely=a
|
fVx+5+,y+5=6
Gii
Taco

i
0 s . 5 _,
Lx+Jx+5  Jy+5+fy
pit
u:\/;+\/x+5



ju+v=10

il 1 2

tu v 5
ju+v=10

Ve

% uv =25

P u=v=5bP x=y=2
Viduy 2: Giai hé:

y+42xé

| & a2

Tir hé tasuy radiéu kién:
X, y>0

H¢ da cho tuong duong voi:

.i. i+i:6
j 10 _2 4
T

y+42x  /x E
15 1 2
y + 42X T x ;
P 15xy =(y- 2x)(y+42x)
P y*+25xy- 84x* =0
P (3x- y)(y+28x) =0
é 3x=y
&y +28x =0
Truong hop thir hai taloai do khdng thoadiéu kién x,y >0.
Thay vao hé ban dau tathu duoc nghiém sau:
_a@&+2./6 5+260
‘X’y)‘g 27 9 &

Bai tap luyén tap

Ba 1: Giai he
jVx+6+,y+1=5
|

T‘/X"'l"' y+6=5



Bai 2: Giai h¢
’[-,/x+y+4/xy+1:5- \/5
I

T (x-D(y-1=1

Bai 3: Giai hé

i\/— X y
cXFLHA X - = = Jy+1+. ]y - L
[ N AL LA

by Dy +1) =0

Két thic bai viét 1a phan bai tap tong hop cac muc vé hé pheong trinh ma ta da xem
Xét:
[11)Bai tap tong hop.
Bai 1: Giai cac hé phuong trinh sau:
i X°y+xy* =6.
PXy+X+y=5,
b)} X4+X2y2 +y4 :21
P X -yryt=T
Bai 2: Giai hé phuong trinh sau:
I x+y+xX’+y* =8
PX(CHD) +y(y+1) =12
Ba 3:Giai hé phuong trinh sau:
Py + 26y + 207 +]y| = 0
% x|y =-2.
Bai 4:Giai hé phuong trinh sau:
i X-y=6
% x*- y* =126
Bai 5:Giai hé phuong trinh sau:
IxX*+y?=2a
L oxy+1=2a



