
 

Defi A first order ODE is separable if it is in
the form

yl flex guy
How to solve C Look for solutions of gCgt o
Suppose that yo is such a solution that is ggot 0
Then consider a constant function y yo
We know y yoko substitute this
into the ODE

y o and fGIGGS f G gtfo o foe any x

y fGsgCz g yo is a solution

all these equilibrium solution
2 Suppose that gag is such that
gCyan to for any write

the ODE in the four

dat Hagley LF Hx dx

Sff Studdx implicit solution ofthe
ODE

Example Solve y ysinx 1st orderseparable
run

gTyY fG ODE



4 Solve gcy 0 y o equilibrium solution
of the ODE

2 separate variables

ysmx dyA siuxdx SLI fauxIx
butyl cos Xtc one parameter familyof

solutions
Solve IVP y ysinx

geek
he

cosyEtc ceo

solution of IVP butyl e cosx

implicit solution Find the explicit
solution

ethyl e
cos

cosx

Igt e cost y
e
e aux

check the initial condition

yet EIFEL L notgood
discard the second solution

Solution of the IVP y e
cos

Solve the IVP ykysinx
gutta e



but el cos it c line tilt C
1 1 t C Ceo the same implicit solution
applies butyl cosx lyl e cost

y If Check the initial condition

yet Ee I III 1
only the second solution satisfies the IVP

yet e
cost

solve the IVP yleyslux
yuto

we know that butyl cos xtc substitute
the initial

hi lol cost c condition
A
undefined

Does this mean that the IVP has no solutions
Recall if g fIgjH and fifty are contrownous

near Go go the IVP has a unique
solution



Consider the IVP y yeux
yet o

In this case flex y y sin x sin x continua
for all G y the IVP has a uniquesolution
As we just saw this solution cannot befound from
the one parameter familyofsolutions In this case

we use the equilibrium solution y 0

Lastly try to find a one parameter familyof
explicit solutions arbitraryconstant

hr lyl cos Xtc

ebutyl e
cos xtc

lyI ece
cosx

w
positiveconstant D

YI De
cost

y
Etsitty

t arbitrary
y Ee

cos negative

Earbituryconstant
Note If E o y o that is the equilibrium

solution is a partof the one

parameterfamily of explicit
solutions



Example Solve Xy y4l Is this separable

xh y4i f
separable

STET S tai'y lnlxltc
one parameter familyofimplicitExplicitsolution solution since ghetto

y tan b kit c no equilibrium solutions

Example Solve j xy ytx.ci Manipulatethe

right hand side
ykyCxti 16 4 8 4641
separable ODE

C Find equilibrium solutions yet o fy I
2 d CyHLxti f CxtiHx

ffhf efcxthdx fxdx fdx Extcyy.nl du
dyfdflnlul luty111 t.luytilxItxtT

Example solve dg e t28 e eY separable
C e 8 10 no equilibriumsolutions

c e3 dx e 8dg Se dx 5e8dg



zeke Eet Ic implit solution oftheoDE

Example ylnx y
2 17

x'lnxd Gti

SxYn d u enxdu x JI YI
dtxdxv.gs SHtjIdg

xIlnx fxjdx 842ft dy

lnx xfi
cf

SG zttyldy
E.tcythr.ly

lnx xftc ktcyth.ly
To find equilibrium solution

y 4gI u
no equilibrium

to

solution Xcy


