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A. Definition 

Laplace Transform: 
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Inverse Laplace Transform: 
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Unit step function: 

 

For example, the function y=|x| can be written as 

y=x．u(t) - x．u(-t) 



Delta function: 

 

In other words, it just like an instantaneous impulse 

occurs at only one time t = a. 

B. Properties of Laplace Transform 

 

 

 

 

 

 

 

 

 

 

 



In more general case, the differentiation in time domain 

should be L(f(n)(t) )=snL(f(t))-sn-1f(0)-sn-2f’(0)-……-f(n-1)(0).  

 

 



C. Differential equation with variable coefficients 

Differentiation in s-domain: 
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Integration in s-domain: 
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We can use these properties to solve differential equation 

with variable coefficients, for example: 

 

Because 
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The equation reduces to a first order differential equation 

 

Example:  Solve ty’’+(1-t)y’+ny = 0   (Refer to 

lecture notes) 



D. Convolution 

We define the symbol (*) as convolution, and by 

definition: 

 

Note that it is a function of t, τ is only a dummy 

variable. Some important properties also listed below: 

 

 

You must NOTICE THAT the convolution in the 

t-domain is equivalent to the multiplication in s-domain, 

i.e.  )()()(*)( sGsFtgtf =  

where F(s) and G(s) is the Laplace Transform of f(t) and 

g(t) respectively. 
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Similarly, the multiplication in t-domain is equivalent to 

the convolution in s-domain, i.e. 
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, find its inverse fourier 

transform by convolution integral. 

E. Systems of differential equation 

We can use Laplace Transform helps to solve system of 

linear differential equation, for example, 
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Taking Laplace Transform on both sides of the equation 

yields: 
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solving (1) and (2), we get 
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F. More Examples 
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8)  Past midterm question: 

 

 


