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DAY 4: Section 2.4

Transformation of Nonlinear Equations into Separable Equations (p.62-68)
p.68:1-4, 7-11 odd, 15-18, 23-27 odd

- Bernoulli Equations

TODAY'S TRICK: Using substitutions to turn nonlinear, nonseparable equations into
separable equations.

HEADS UP: In today’s lecture let's use ‘t” as our independent variable instead of *x"..
Defn: A Bernoulli Equation has the form y' + p(t)y = f(t)y', where ris any real number

exceptOor 1.
STEP L: Let y, (¢) be a solution to the complementary equation y' + p(t)y

0.
STEP 2: Guess a solution of the form y = uy,, where u(¢) is some (unknown) function of
t

STEP 3: Substitute into the original equation and separate variables. Then integrate to
findu.

Example 1: Solve the initial value problem y' — y = ty’, y(l)=e

1
I —
e'(-t)+c % t=l+ce

ANS (General): Y

e

ANS(IVPYY = Taon

Example 2: Solve the IVP ty’ + y = £'y", y(1) = 1/2
ANS:y

T
30"

Defn: A differential equation is called homogeneous if it can be written in the form
¥ = f).

That s, every occurrence of the variables on the right is in the form of a fraction y/t.
'ANNOYING NOTE: Yes, this meaning of “homogeneous” is entirely different than the
way we used it previously ('

STEP1: In this case, we always use y, = . MEMORIZE IT!

STEP 2: Guess a solution of the form y = uy, (so0y = ut)

STEP 3: Substitute into the original equation, rearranging to use u =
Then integrate to find u

when necessary.

Example2: y' = 227
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