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Definition:

The nonlinear differential equation
d
=P +QM) Y +R(X)Y’

Is called Ricatti’s equation.
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Note:

Note forn=0and n =1, (1) is linear, otherwise, let

U= yl-n

\to reduce (1) to a linear equation.
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G Find a particular solution y,. (This may be given.)
2. Use the substitution y=y, + u and

dy dy, N du

dx dx dx
Substitution into the Riccati equation given us
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dx

Yy +U'=P(x)+Q(x)(y, +u)+ R(x)(y1+u)2
y;+U" = P(X)+Q(X) y, + Q(x)u+R(x) y; + 2R(x) y,u + R(x)u’
U'= Q(X)u+2R(x)yu+R(x)u? y, is a solution

U~ (Q(x)+2R(X)y,)u = R(x)u? Bernoulli in u
lee the Bernoulli equation. /




Solve

y'=e*+y—ey’ Ify, =—¢"
Solution:
y, =—¢ P(x) =¢” Q(x) =1 R(x)=¢™*

Y=y, tu—>y'=-e+u
2
y, +u'=e"+ 1(—eX +u)+e‘x(—eX +u)

X +u =ef—e* +u Jre‘x(—e2X —2e*u +u2)

——u—e*+e"u?
u' +u=e*u? Bernoulli in u withn=2
V_u_1_>dv_—1du N u2dv_du

dx u? dx dx  dx



dv
—U®—+u=e*u?
dx
& —V=—p "%
dx
I—dx
lL[ _— =
- ﬂ —e 'v=—e"e "
dx
(e‘xv)’ — @2
—2X
e v = > +C
—2X
e e
e ‘ut = +C

Linear in v






