
7.2 Transformation of Initial Value Problems  

 

Recall in Section 7.1, we talked about the general process of using the Laplace transform to solve an 
initial value problem

Question How do we take Laplace transform to differential equation, say, 

                       ?

From section 7.1, we know .

How to compute  and ?

 

Theorem 1 Transforms of Derivatives

Suppose that the function  is continuous and piecewise smooth for  and is of exponential 
order as , so that there exist nonnegative constants ,  and  such that

Then  exists for , and 

 

 

 



Corollary.   Transforms of Higher Derivatives

Suppose that the functions  are continuous and piecewise smooth for , and 
that each of these functions satisfies the conditions in (1) with the same values of  and . Then 

 exists when , and

 

 

 

 

Example 1 Use Laplace transforms to solve the initial value problem.
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Example 2 Use Laplace transforms to solve the initial value problem.
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Example 3 Use Laplace transforms to solve the initial value problem.
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Linear Systems

Example 4 Use Laplace transforms to solve the initial value problem.
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Additional Transform Techniques

Theorem 2.  Transforms of Integrals

If  is a piecewise continuous function for  and satisfies the condition of exponential order 
 for , then

for . Equivalently,

Example 5 Apply Theorem 2 to find the inverse Laplace transform of the function.
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Example 6 Apply Theorem 2 to find the inverse Laplace transforms of the function.
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