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Finding the General Solution to the
Homogeneous Equation
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As in the setting of 2nd order equations, these functions are linearly
independent if and only if the Wronskian is nonzero.

Finding the General Solution to the (Constant Coefficient
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Examples: Find the general solution of the differential equation.
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Examples: Find the solution of the initial value problem.
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Example: Find a homogeneous linear constant coefficient differential equation
of least order that has the following function as a solution.
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Finding the General Solution to the
Nonhomogeneous Equation
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Example: Find the general solution to
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Laplace Transforms
——

Motivation LaplaLe transforms)can be used to turn linear constant
coefficient differential equations into algebraic equations.
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DEFINITION Let f be a continuous function on [0, ). The Laplace transform of f,
L[(f(2)], orby F(s), is the function given by
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F(s)= /'\ () dr.
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denoted by
L[f(x)] =

for which the improper integral converges.

The domain of F' is the sct of all real numbers
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Example: Find the Laplace transform of the solution to
/y(0)=1»'(0)=-1

We can do this directly, without finding the solution first!!
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Amazing!!! We can get the Laplace transform of the solution
without knowing the solution.

More Examples: iL [y'(x)] =

—y(0)+ sL[y(x):[
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Table of Laplace Transforms

Add others, or create your own!!
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1 will provide this table
on the midterm exam.
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Example: Use the Laplace transform to solve
yr-2ptey=e p(0)=17(0)=-1

(Note: We can do this easier, without Laplace transforms, but I want to
illustrate the process.)

Recall: L[y'(xﬂ =—y(0)+sL [y(x)]

L[y"(x)]=-y'(0)=sy(0)+ L ¥(x)]




The TRUTH!!

The Laplace Transform is typically used to solve
problems of the form
y'+ay'+by=f(t)
{)'(0) =b,y'(0)=m

where f(¢) isa piecewise defined function.




