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Differential Equations |
Class Notes o O
Solving Initial Value Problems with Laplace Transforms (Section 7.5)

We have solved these equations before. However, we were required to find a general solution

Jirst and then use the initial values to narrow down that solution. With Laplace transforms, we do
not need t to ‘obtain the general ‘solution first. How would we do that?
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*ﬁ}{' We will take the Laplace transform of both sides of our diff. eq.. Do we have any Laplace
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propemes that 'mvolve the initial Values that can be | put t to use. Yes we do!

If we are given a diff. eq. and a few initial values (a/ways for =0 or we would need to use a
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translatlon to I,n‘a:lgg” that so), we can use these pmpertles (from sectlon 7 3) copled below

L{f"}(s) = sL{f}(s) = f(0)
£{f"}(s) = SLL{F}(s) = 5f(0) =" (0)
L{f®}(s) = s"2{f}(s) ~ 5" F(0) =" (0) = -+ ~f")(0)

Method for Solving Differential Equations with Laplace Transforms:

2) Use the above properties and the initial values given to you to obtain an equation in ‘which
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'you can 1501% L{y} (also known as ¥(s) or I{f} in the above properties). = C S)
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@)etenm'ne the inverse Laplace transform of the solution by looking it up in a table. You may
1eed partial fraction decomposition or some other device to get there.
4.\,Dance like no one is watching.
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We will tacitly assume the solutlon isa plCCCWISC continuous funct_lo_n on [0, ») and of

cxponentlal order. Once we have our solution, we can certamly verify those assumptlons




Solve the initial value problem using the method of Laplace transforms.
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olve the initial value problem using the method of Laplace transforms.
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Differential Equations Involving Piecewise Functions:
To deal with these, we will use the definition of a Laplace transform mvolvmg an mteoral which

is this bad boy.

F(s)=T

expl 3: Solve for ¥(s), the Laplace transform of the solution y(7) to this initial value problem.

Y'-y=g(t)
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Solving Higher-Order Differential Equations with Laplace:

You will be asked to solve a third-order diff. eq.. It is done in the same manner as we have seen.
You may need polynomial long division (to factor a cubic expression) and partial fraction
decomposition. Have fun. Dance much.



