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2)Homogenous Equation (first order first degree)
If f(tx.ty) = t" (f(x. y))isHomogenouS

t> 0 &real number

EX// f(x.y) = x* + 3xy + 4y? (test)

f(tx.ty) = t*(f(x.y)) - f(tx.ty) = t*x> + 3t’xy + 4t%y>
=t?(x? + 3xy + 4y?) = t* * f(x.y) isHomogenous

d
*d_i’ =f G) to beHomogenous

Assumeu=25y=ux->2 =g+ Sub in *
x dx dx
dy

—= = f@) ~ ut x—— = )

dx
(f + fu = ) Homogenous

Example// Solve (x* + y*)dx + 2xydy = 0
Solution/
test

2 4 a2 _ dy _ —(x*+yH _
(x* +y“)dx +2xydy = 0 ST Ty
—(t2 2 +t%y?) (P +yY) .

2txty T 22xy

is Homogenous
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d —(x2+y?
Whereu=Y, & = Z&*Y) . 42
x dx 2xy

dy —(1+E)*

y
i =f(3)=ra
X
() = —(1+u?)
fu) = 2u
dx du dx
=( 7+fu—f(u) ) (f +f —(1+u2) O)
2u
dx 2udu 1 5
j j1+3 5 = )—)ln|x|+§ln|1+3u|

1 Y.,
- In|x| +§ln|1+3(;) | =c

dy _ x-y
Example// Solve i xiy
Solution //
test

dy x-y _ tx—ty t(x-y) .
dx x+y o tx+ty t(x+y)

is Homogenous

d xX—
Whereu=2, 2 =22 =~ X
x dx x+y
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Yy
dy _1-%_ . _
a—1+¥—f(;)—f(u)
1-—u
f =1

(2 = 0) = (14 S =0
-5+ [@rmi=o)

1
- In|x| +Eln|u2 +2u—-1|=c

1 |y* y
—>ln|x|+ilnF

+2——1‘=c
x

Example // Solve (xe¥ + y) dx—xdy=0

Solution//

test

Yy
dy (xex+y)

dx
ty y
(txetx+ty) t(xe +y) .

tx t(x)

(xex + y) dx—xdy =0

is Homogenous
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Where u==. —
dx X X

fu)=e*+u

:( %-'_fu—ljrzu):o):( %-l_

dx
X

—»In|lx|+e x=c

/

Yy
_y dy  (xex+y)

du .
u—(et+u) -

0)

=(f +j—e‘“du=0)—>ln|x|+e‘”=c
y



