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Single Degree of FreedomSingle Degree of Freedom

Initial ConditionsInitial Conditions
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Impulse Response FunctionImpulse Response Function

System ResponseSystem Response
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MeanMean--Square ResponseSquare Response
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For white excitation, integrating over delta functionFor white excitation, integrating over delta function
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For For ξξ = 0= 0

.

Approximate Solution for Small Damping, Approximate Solution for Small Damping, CaugheyCaughey and and StumpfStumpf (1963)(1963)

( ) ( ) ( ) ( ) ( )∫ ∫ ∫
∞

−−−=
t t

nnx dddSththt
0 20 10 2121

2 cos1 ττωττωω
π

ττσ

( ) ( ) ( )[ ]
⎭
⎬
⎫

⎩
⎨
⎧

++−≈ − tsintsineSt ddodod
t

do

onn
x

o ωξωωωξωω
ωξω

ωσ ξω 2211
4

2222
23

2

( ) ( )[ ]tsintSt oo
o

onn
x ωω

ω
ωσ 22

4 2
2 −=

MeanMean--Square ResponseSquare Response

G. AhmadiME 529 - Stochastics G. AhmadiME 529 - Stochastics



3

G. AhmadiME 529 - Stochastics

Expected ValueExpected Value
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Linear System ResponseLinear System Response
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Exists Exists iffiff

InverseInverse

∴∴ FT of stationary processes does not existFT of stationary processes does not exist
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For random input, For random input, X(tX(t))
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