Homogeneous DE

An equation of the form % _ fxy)

g(xy)

in which f(x,y) and g(x,y) are homogeneous functions of x

and y of the same degree is called homogeneous first order differential equation.

Examples:
(i) dy _ y3+3x%y
dx  x3+3xy?
(i) (%% +y?Hdy = xydx
Structure:

dy

. d
We can solve it using Separation of Variables by putting y = vx, then =Vt Xd_Z [use uv rule]

Now put the value of % =v+ x% in the given DE then using variable separation we get the
solution.
Sol dy x%+y? Then integrate this we get
olve: — = 1
dx Xy ; . fvdv = f—dx
Taking y = vx, then ;sz+xd—z 2 X
Now put the value of %=v+x%inthe = =Inx+c

given DE we get

=>v?=2(Inx+c¢)

dy

given DE we get

ﬂ _ vx(x-vx)

V+Xd 2
>v+x—=v(1-v)
dv
:x&—v(l—v) -V
= x = 2
dx

> —== idx [variable separation]

Now put the value of —=v+ *xZ in the
dx dx

dv _ x2+(vx)? = v? =2(Inx+1Inc) [taking c=Inc]
VEX KT xyx = v? = 2(Incx)
dv 1+v
SV =— ﬁ;:w/Z(lncx)
2
= ?:”V — $;=w/2(lncx)
X v
:"X%:% =y = xy/2(Incx)
= vdv = idx [variable separation]
dy yx-y) Then integrate this we get
Solve: — = > dv 1
dx X
Takin —vx,then ¥ =y 4x J—$=f;dx
9y ! dx dx 1

=>—-=Inx+c
\%

1
>v=
Inx+ ¢
1

vV=——m
Inx+Inc
[taking c=Inc]

_ 1
V= (Incx)
y 1
x (Incx)

X

oY= (Incx)




Exercise : Answer
; 2
dy  x%+y? (I) X = C(Xz _1y )
W =%y 2
X X . 3 3
(i)  (x2+y?)dx + 2xydy = 0 (i) x (1 + XLZ) =c

2 2 _
VOIS Sl (i) x2=2y?(Iny+0
ax (iv) i+

X
—2=lnx+c
y




