
1- 6C Homogenous & Bernoulli equations
A diff. eq . of the form y

'
= FIX , y ) is called HOMOGENEOUS if f- (Cx ,Cy ) = f-(x ,y) for all

C >0 .

The change of variables v=Y1x turns a homogeneous eq . into a separable equation.
y =xv ⇒ y

'
= Xv't U

XV'tU =f( 1, V)

⇒ do
ff

= d¥



EXAMPLE : ftp.X#xaYtY2
Let v=Hx .

Then y=XV and defy = XII to .

Rewrite the eq . in the variables x and it

× ty=x2txhttx = , try + v2 ( separable)
x2

Solve for Vix) :

de = ¥ ⇒ arctanv = lnlxltc ⇒ v = tan ( lnlxttc ) .It v2

Revert to the Hip variables :

y=x.tanClnlx



EXAMPLE : City ) dy - (x-y ) DX = O is both exact and homogeneous .

Let v=¥ , g-XV , f#=xd¥ to .

Rewrite in terms of x and v:

(xtxv ) (x¥, to ] - (x - XV) = O separable

Solve for V

Ktvk du
DJ
tht Ulu = 1 - v

( Itv) x de = - v2 - 2Vtt
DX

= 1 to do
¥tTdV =

- that 2

lnlxt-f.co?pta+2-dv=-tzlnl-lVt1l2taltc1XI=ecf-Coti)2t2I-"

2×2(Vat 2 V- t ) = C

Revert to the old variables :

Xd ( t +2¥ - il = C

Y2t2xy-×2 .



EXAMPLE : ddyy= x2t2xyty2×2
Let a-Ylx , IF = xd¥ t v.

Rewrite the eq . in terms of x and v :

× IF t v = ( Itv 12

Solve for v ( separable) :

die = de
t tvt U2 x

lnlxl =/ ,¥# = fcotdeaptz
,

=
d.arctan ( Flott) Itc

g vs

Guadiana = faretan Hal

II tan talnlx I + C ) - I = v = ¥

y=-EtxVztanEalnlxl .



BERNOULLI EQUATIONS

A class of nonlinear equations that can be linearized by a change of variables .

dduyytpcxly = Qlxly" ,
n to , I ← linear when n=o or 1

Linearized by the change of variables v - y
'-n

.

EXAMPLE: ta y
' -12 ty - y3=0 ,

t > 0

Rearrange as a Bernoulli equation :

y
'
+ fey = y3 c-Pct) = IT ,

Qft) = Fa
,
n =3

Let v= y
'-3=5? Then y = (y

-2)
-"2

= v
-"2 and y ' = -Iv-312 v '

Rewrite eq .
in terms of t and V.

- tzv-312W ' tzu
-42 = fav- 312

Multiply by -Lu312 :

v
'
- Itv = -2 ( linear)

t2
2

Can solve with int . factor . Solution : v= # tct
"
.

Change back to ix.y) :

y
-a
= It tct" ⇒ y=⇐tct


