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Response for an Arbitrary
Exciting Force (1)
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Response for a harmonic excitation
with one frequency component

Complex Excitation Force Response

f(t)=Fexp(iot) — X(t)=FH/(iot)exp(iot)

Harmonic Excitation Force with one frequency component
f (t) = F, cos(at)= F, Relexp(iat) }

v

X(t) = F,Re{H (o) exp(iayt) }
= F,[Re{H (im,) }cos(at) — Im{H (ia,) }sin(ayt) ]
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Response for a harmonic excitation
with two frequency component

Harmonic Excitation Force with two frequency component
f (t) = F cos(mt)+ F,sin(w,t)

\

X(t) = F,Re{H (iw) exp(iot)}+ F, Im{H (Iw,) exp(io,t) }
= F [Re{H (iw,)}cos(at) — Im{H (i) }sin(m;t)]
+ F,|[Re{H (iw,)}sin(m,t) + Im{H (iw,) }cos(w,t)]
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Response for a periodic
[excitation with a period of T (1)

Periodic Excitation Force with a period of T

ft) =2, > |a, cos(zn—ﬂt +b sin(zn—ﬂt
2 & T T )
where 2 (T/2 2 2N
8= j_m fodt a,=—=]_ f(t)cos(—tjdt

2 (TI2 . (2nrx
b, == j_m f (t)sm(?tjdt
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Response for a periodic
[excitation with a period of T (2)

Response for a periodic excitation (1)

xm:%H@

+ | a, Rex H(iZQ—ﬂjwbn Im- H(iZQ—ﬂ} cos(zg—ﬂtj

n=1

+|—a, ImH i2n—7Z +b. Res H i2n—7z > |SIN 2n—ﬂt
T | T ) T
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Response for a periodic
[excitation with a period of T (3)

Response for a periodic excitation (2)

= .2Nrx .2N7
X(t) = nZOO c. H (I ?j exp(l ?tj
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