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Euler-Cauchy non-homogeneous linear differential equations 
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Substituting to the equation gives an n-order linear differential equation with constant coefficient 
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Legendre differential equation 

[Higher order] 
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[Theorem 1] For a given function )(tf  that is defined for all 0≥t , the Laplace transform )]([£ tf , provided the integral converges, 
is defined by multiplying )(tf  with ste−  and integrating with respect to t  from zero to infinity, i.e. 
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∞ − . 

The integration variable is t  as the variable of original function, and hence the integral defines a function of the new variable s  as the 
variable of its Laplace Transform. 
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[Theorem 3] Laplace Transform of Derivative 
The Laplace Transforms of differentiation of )(tf  is replaced by multiplication of )]([£ tf  by s  such as 
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Further Properties of Laplace Transform 

[Theorem A] First Shifting theorem (Shifting in the S-Variable) 第一移位定理 
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[Theorem C] Integration of Laplace Transform  
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Convolution Theorem 

It is sometime useful to have a formula for the inverse Laplace transform of a product )()( sGsF  in terms of the inverse transforms of 
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