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SEPARATION OF VARTABLES
& THE LOGISTIC EQUATION

Section 6.3
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When you are done with
your homework, you will...

+ Recognize and solve differential equations
that can be solved by separation o
variables

» Recognize and solve homogeneous
differential equations

+ Use differential equations to model and
solve applied problems

+ Solve and analyze logistic differential
equations
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SEPARATION OF VARIABLES

+ Consider a differential equation that can be
written in the form

M (x)+N (7)< =0

- M is a continuous function of xalone
- N is a continuous function of y alone.

+ This type of equation is considered separable

* You solve by putting the x terms with dx and the
y terms with dy.




Find the general solution of

dy 8x
dx: y
WA hy=82+C
Xp =sr+cC
X y=8mx+cC
" D. v =8x"+C

XE BothAandD

49‘

\




HOMOGENEOQUS
DIFFERENTIAL EQUATIONS

Some differential equations are not
separable in xand y can be made
separable by a change of variables.

This is true for differential equations of
the form y'=/(x.y) where fis a
homogeneous function.

The function given by y'= f (x.y)is
homogeneous of degree n if

@9 flexty)=1"f(x,y)
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Determine whether the
function is homogeneous.

f(x’y):\/xzxiyz

X A Yes
X B No
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DEFINITION OF
HOMOGENEOUS DIFFERENTIAL
EQUATION

* A homogeneous differential equation is an
equation of the form

M (x,y)dx+N(x,y)dy=0

- Where M and N are homogeneous functions of
the same degree.
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SOLVING A HOMOGENEOUS
DIFFERENTIAL EQUATION BY THE
METHOD OF SEPARATION OF
VARIABLES

If M(x,y)dx+N(x,y)dy=0 is
homogeneous, then it can be transformed
into a differential equation whose
variables are separable by the substitution

y=Vvx

Where vis a differentiable function of x:
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SOLVE THE HOMOGENEOQUS
DIFFERENTIAL EQUATION

2x+3y

y' =
X A. No solution
Xp y=cx
X C. y=Cx’+1
v D y=Cx'—x

X
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