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One-degree-of-freedom 
Vibration System (2)
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Complex exciting force and 
response (1)

Damped one degree-of-freedom system
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Complex exciting force and 
response (2)
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Complex exciting force and 
response (3)
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If once X(iω) is calculated, 
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Frequency response function 
for force excitation (1)

Damped one degree-of-freedom system
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Frequency response function 
for force excitation (2)
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Dynamic amplitude ratio
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Frequency response function 
for force excitation (3)
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Frequency response function 
for base excitation (1)

Absolute displacement x

Relative displacement z

kyyckxxcxm  

ymkzzczm  

Base excitation 
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Frequency response function 
for base excitation (2)

Absolute displacement x
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Frequency response function 
for base excitation (3)

Absolute 
displacement x
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Frequency response function 
for base excitation (4)

Relative displacement z
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Frequency response function 
for base excitation (5)

Relative 
displacement z
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Impulse response function (1)

fkxxcxm  

Equation of motion

)()( ttf 
Unit impulse exciting force

Dirac’s delta function
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Impulse response function (2)
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Transient response (1-1)

 
t

dfthtx
0

)()()( 
Transient response



Open Course Ware, 2009, Tokyo Institute of Technology 
Copyright by Hiroshi Yamaura

17

Transient response (1-2)
Example
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Impulse response function
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Transient response (1-3)
Example
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Exciting force
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Transient response (1-4)
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Transient response (2-1)
Define the frequency response function H(i ω)

F
iXiH )()(  

)exp()( tiFtf 
Assume a complex exciting force

Response against the complex exciting force
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Transient response (2-2)

Response against the exciting force
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Inverse Fourier transformation of the exciting force 





 


dtiiHiFtx )exp()()(

2
1)(

Fourier transformation of the response
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Transient response (2-3)
Necessary condition of the Laplace transformation is 
not strict compared to that of the Fourier transformation. 
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Transient response (2-4)



Open Course Ware, 2009, Tokyo Institute of Technology 
Copyright by Hiroshi Yamaura

24

Transient response (2-5)
Example 1 Unit impulse response function
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Transient response (2-6)
Example 1 Unit impulse response function
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Transient response (2-7)
Example 2

Transfer function
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Transient response (2-8)
Example 2

Exciting force

Fig.6 Decomposition of the exciting 
force into unit step functions 
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Transient response (2-9)
Example 2
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 1L ： Inverse Laplace transformation


