Systems square equation with two unknown

There are several types of systems:

1) The system of one square and one linear equations with two unknown

From linear equation express x or y (whichever is easier), this change in quadratic equation and solve it...

Example 1. Solve the system: 2x° +2y*> +3x—2=0

x=2y=-2
Solution:
2x7+2y° +3x-2=0
x—-2y=-2 > from here express x (easier) and change into the square equation

P x=2y-2 <
22y —2)>+2y*+6y—-6-2=0
2(4y° -8y +4)+2y+6y—-6-2=0
83> —16y+8+2y*+6y—-8=0
10y* =10y =0/:10

y'=y=0
y(y-1)=0
»=0 v y-1=0
s )= L, 4 =2:0-2=-2
’ x,=21-2=0

Solutios are: (x,,y,)=(-2,0) and (x,,y,)=(0,1)

3x° +2xy+2y> +3x—4y =0
Example 2. Solve the system: 2x—y+5=0



Solution:

a
b
c

3x7 +2xy+2y> +3x—4y=0
2x—-y+5=0

y=2x+5«
3x7 +2x(2x +5)+2(2x+5)* +3x—4(2x+5) =0

3x +4x% +10x +2(4x* +20x +25)+3x—8x-20=0
7x* +10x+8x* +40x+50+3x—8x—-20=0

15x% +45x+30=0/:15

x2+3x+2=0

1
3
2

Replace x, andx, in y=2x+5 :

2) The system of two square equations, which contain only ax” and ay’

This is system:

y,=2(-1)+5=-2+5=3
y,=2(-2)+5=-4+5=1

Solutions are: (—1,3), (-2,1)

ax’+by* =c

a,x’ +b,y’ =c,

The easiest method to solve this system is “the opposite coefficients”.

Example 1. Solve the system: 5x* —6y° =11

Solution:

Tx* +3y* =714

and free members



5x°—6y° =11
7x* +3y° =714 — multiply with 2

5x*—6y> =111

14x2 +6)* =1428 [ *

19x% =1539

x =8l +9__ +9 | 9
X=x X1= 1 Xp=-

x=i\/ﬁ

Tx*+3y* =714
7-81+3y> =714
567+3y° =714

3y* =714-567
3y* =147

y* =49
y=%49
W=7

v, =—7

Now, make"combination" : (9,7), (9,-7), (-9,7), (-9,-7) are solutions.

Before becoming acquainted with the new type of system, we have to learn what are
homogeneous equations.

Its general form is:  Ax” + Bxy+Cy*> =0

It can be solved easily with replacement: x = yz > =2
Ax* +Bxy+Cy* =0
2 2

yz(Ax—2+Bx—J;+Cy—2j=0

y y y

) B _ —B++VB’-44C
1,2 —

y? A(fJ +B(£]+C =0 24

y y zZ, =...
yz(Azz+Bz+C)=0 2y =

y=0 v Az>+Bz+C=0 x=zy 1 X=2z,y



3) System of two square equations, which is one homogeneous

Ax*> +Bxy+Cy* =0

This system has form:
ax’ +bxy+cy’ +dx+ry+ =0

Example 1. Solve the system: x> —3xy+2y> =0
x*=3x-y+3=0

Solution:

x> —3xy+2y° =0 — homogeneous, first solve it

x*=3x-y+3=0

x> =3xy+2y° =0

2
yz(x—z—3f+2]=0
oy

z2-3z+2

z,=2

z,=1

For z,=2 = x=2y

x*=3x-y+3=0
(2y)*-3-2y—y+3=0
4y* —6y—-y+3=0
4y* ~T7y+3=0

71

yl,Z_T
»n=1
6
8

3
YV = Z

| W

X =21=2 x,=2.>=

o | W

o, | W
Alw
N 2R

(2,1), [

X
— =z replacement x=zy

For z;, =1 = x=y

Solutions are: (2,1), [ =

x*=3x-y+3=0

x*=3x-x+3=0

4y2—4x+3:O
_4x£2

X1,2

2
x =3

x, =1

n=3 y, =
(3,3), (1,1)

33
2’2} »(3,3), (1,1)



x*—xy—6y> =0

Example 2. Solve the system: X = 2xp+2y° =

18

Solution:

and

x
z*+2z-6=0 replacement — =z

y
-1£5
212 = )
z, =2
z,=-3

X=yz=> Xx=2y or x=-3y

x=2y
x> —2xy+2y° =18

(2y)2—2-2y-y+2y2 =18
4y* -4y’ +2y* =18

y*=9

y=13

Yy =+3 Y, =3

x, =23 x,=2-(-3)=-6
(673) (_67_3)

So, again there are four solutions!

x=-3y
x> =2xy+2y* =18

(-3y)" =2:(=3y)-y+2y" =18
9y* +6y° +2y* =18

17y =18 — , 18
ST

18

=+ |2

d 17

18

= ﬁ

), = 18

== —

18 18 17



4) Systems that reduce to the homogeneous equations

General form of this system is:

a1x2 +b,xy+ cly2 =d,

a2x2 +b,xy+ czy2 =d,

The idea is “to destroyed” d, and d, by opposing coefficients, and to obtain homogeneous
equation. Her resolve and create two new systems. Nothing without examples:

2x> =3xy+2y° =4

Example 1. Solve the system: X axp+yi=7

Solution:

2x* -3xy+2y° =4

¥ xp+y =T Multiply the first equation with 7, and the other with -4

14x*> —21xy +14y*> =28 .
—4x* —dxy—4y* =-28

10x*> —25xy+10y° =0/:5
2x” —5xy+2y° =0 — We have received a homogeneous equation!
2

2x—2—5£+2 =0 replacement To;
Y Y y

222 -5z+2=0
_5£3
ZI,Z_T
z, =2
1
22—5
X222 or ﬁ:l
y y 2

x=2y or y=2x

Now select one of the leading two equations (one with less numbers) and create two new
system:



x=2y y=2x

X xy+yi=7 x4+t =7

2y +2y-y+y> =7 x*+x-2x+(2x)° =7

4y° +2y° +y* =17 X 42xP+4x7 =17

7y* =1 x> =7

y* =1 x> =1

y=zI1 x ==l

»=1 x, =1

y, =-1 x, =-1
x=2-y,=2 x =2x=2
x,=2-(-1)=-2 x,=2-(-1)=-2

Finally solutions are: (2,1), (-2,-1), (1,2), (-1,-2)



