
1.3 Laplace Transforms of Derivatives and Integrals

 Probably the most important property of the Laplace transformation is 
linearity (Theorem in the previous section). Next in order of importance 
comes the fact that, roughly speaking, differentiation of a f(t) corresponds 
simply to multiplication of the transform F(s) by S.

 <Theorem 1>  (Differentiation of f(t))

ℒ (f’) = sℒ(f) – f(0)

 pf) ℒ(f’) = 

∴ℒ(f’) = sℒ(f) – f(0)                (1)
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* By applying (1) to the second-order derivative f’(t) We obtain

ℒ(f") = sℒ(f') – f'(0)

= s{sℒ(f) – f(0)} – f'(0)

=   ℒ(f) – sf(0) – f'(0)

∴ℒ(f")  =   ℒ(f) – sf(0) – f'(0)

*Similarly

∴ℒ(f''') =    ℒ(f) - f(0) – sf'(0) – f"(0)

 <Theorem 2>  (Derivative of any order)

ℒ{   } =    ℒ(f) - f(0) - f’(0) - … - (0)
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 Ex.1) f(t) =      → ℒ(f) ?  [Hint : ℒ(1)=    ]

 Ex.2) f(t)        → ℒ(f)?  , f(0)=0
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 Ex.3) f(t) = t sinwt  → ℒ(f)?  , f(0) = 0
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 Ex.4) (A differential equation) solve the initial value problem 
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<Theorem 3> (Integration of f(t))
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 Ex.5) 
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