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The two-degree homogeneous general equation in two variables
t O itia B Al g jal) ¢l dudlatiall dalad) ddaleal)
The product of the zero equations x + 3y = 0, 2x-y = 0 which represent two straight
lines passing through the origin point (0, 0) is given by the homogeneous equation
2x% + 5xy — 3y? = 0. It is clear that any point (%, y) located on either of the two
straight lines achieves this homogeneous equation, the inverse process, which is

what is the equation 2x2 + 5xy — 3y? = 0?
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2x% + 5xy — 3y? = 0 Awisdall Aalaall aey (0, 0)
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Theory (1):

Two-degree homogeneous general equation in x, y
ax? + 2hxy + by? = 0 (1)
It always represents two straight lines that pass through the point of origin.
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ax® + 2hxy + by* = (1)
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Example (1): What does the equation represent? 2x% + xy — 3y* = 0.
Solution:
We analyze the equation by looking at (2x + 3y) (x-y) =0

Or using the law as a quadratic equation in §

2({)2+f_3=02>§: 3 2x% + xy — 3y?% = 0. Adataal) Jiai 13l (V) Jla
y y y 2 :Jad)
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The angle 6 between the two lines represented by

equation (1)
(1 Adalaally liaal) fpadficiall (o 5 ganal) @ da gl 3l
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From this result we can see that the two straight lines will be:
a) Real differentif h* — ab > 0

b) Equal Real h* — ab = 0
¢) Imaginary ifh* — ab < 0
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The condition for the representation of the second degree general equation
in two straight-line variables:

rOpanliia (bl o pdtia A AU da Al (e dalad) Adalaad) Jiad byl

ax* + 2hxy + by* + 2gx + 2fy+c =0
Where a, h, b are not zero.
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Theory (2):The condition for the representation of the general equation of the second
degree (I) is two straight lines, different or equally applicable, and they can be fictitious, that

a h g

the determinant: A= |h b f| = 0. Which is called the big delimiter. Conversely, if A = 0,

g f c

equation (I) represents two straight lines. (Also the determinant A is called the general

quadratic equation).
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Example: Find the equation Y% — XY — 6X?% + 25X — 25 = 0. After
moving(transfer) the origin point (2, 1), while the axes remain in the
same direction. Analyze the resulting equation and then put what the
given equation represents.

3adi J& amy y2 — XY — 6X2 4+ 25X — 25 = 0 Aabaall 4] Js5 Lo aa gl 1 Jlia
e gy A Aailll dalaal)l s oladV) uis A slaall eliy an (2,1 JuaY!
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The solution: Substitutex = x' + 2, y = y' + 1 in the given equation, resulting in
G+ - +2)y +1) —-6(x"+2)2+25(x’'+2)—25=0
Or y +2y +1—-x'y -2y —x'—2—-6x"* —24x' —24 +25x' +50—-25=0

Or y'?> —x'y' — 6x'? = 0.This is a second-degree homogeneous equation in x ] y’ and therefore represents a
pair of straight lines passing through the new origin point. By analyzing this equation it is produced that:

uic_\.\.\cw\‘ddw\@ x:x'-|—2,y=y’-|—1 Ce o e :dﬁj‘

V' +1)2=(x"+2) +1) —6(x' +2)2+25(" +2)—25=0
Y2 —x'y —6x2=03 y2+2y +1—x'y =2y —x' —2 — 6x'2 — 24x' — 24 4+ 25x' + 50 — 25 =0 9/
daaadl Jay) dady o) o Slaiied) (e Zo0 S b ANy A Al ds el e dilatia Aalas a8
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(y' —3x")(y" + 2x") = 0.That is, the two equations of the two lines are:
y'—3x"' =0, y' + 2x" = 0. If we substitute for x’' =x—-2, y =y -1 it
follows that the equation of the two lines for the original axes is: y — 3x
+5=0, y+2x—5=0.That Is, the given equation represents a pair
of straight lines crossed in point (1, 2).
y' —3x' =0y +2x" = 0. Led (il ‘_r‘m-“-“ O L.,Si(y' —3x)(y' +2x")=0
oh el sl 4l peiveall Adlae o iy o/ = x -2y =y — 1 08 L 13
y—3x+5=0, y+2x—5=0
(2,1) 4dadil) 8 ladaliie il (e z ) Jiad slazall Adalzall ol 4
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Example: Prove that the equation 2x* — 4xy + 2y + 8x — 8y — 17 = 0 represents two

straight lines, and then find their equation.
The solution:a=2,h=-2,b=2,g =4, f = —4, c = —17. - the condition for the given

a h g 2 -2 4
equation to be two straightlines:A=|h b f|=|-2 2 —4|=0. Achieved.
g [ c 4 -4 -17

Lagilales an ) 2 (prasiins (i Jiad 202 4y 4 292 + 8x — 8y — 17 = 0 Aalaall o)) sl 1 ke
a=2h=-2b=29g=4f=—4,c=—-17:Ja

a h g 2 =2 4
Gl A=|h b fl=|-2 2 —4|=0:Cpasine (phd sUaall Aabaall Jiad ST a 53U da )
g f ¢ la -2 -17
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. The equation represents two straight lines. To find their equation, we solve the given equation with
respect to x or with respect to y (because both are quadratic).

We write the equation on the image: y* — 2(x + 2)y + (x + 4x — %) = 0. By solving this equation for y

wegety=x+2+ \/(x + 2)? — (xz + 4x — %) Thatis,y = x+ 2 + % Therefore, the two lines are:

_ _ 5 ’
y=x+2+ \/__ ,V=Xx+ 2 7 These two lines are parallel.
Al 5y Al sUasad) Albead) Jad Legilibes dlagY | opeiiins (phad Jias daladl -
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