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Assuming harmonic forcing functions of the form:

(e fanteo

The solution (motion of X, and x,) will be of the form:

oo
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Substituting into the equation of motion:

8wl (g s

and simplifying

{
e e e
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kK, Kk m 0
fine: 7 _| M 12 | 2| '
Define [ (CU):| L( i kzj 0, { 0 mzj

Z(o)] {k“ _kzzm“ e }

2
Ky, — "My,

Where | Z() | is called the system or impedance matrix.

Xy

Then the response {X } can be solved for as:

i en gz
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4 adjoint[A]
Inverse of A === [A] = det[A]

adjoint| A| = transpose of cofactor [ A]

cofactors = + minor determinants

[ Q—a,—ap ) (+(a22a33 — Ayzd, ) " '\
[A] = | Gy —ay; cof [A] = _(a12a?,3 - a13a32) .
N TR a33) \ )
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The inverse of the impedance matrix is written as:

2
{kzz —w My, —Ky, }
2
—Ky, Ky, —"m,,

Ky _a)zmll)(kzz _a)mZZ)_(kIZkZl)

[Z (w)]_l - (

X
Then the response {xl} can be solved for as:

2

PRERIRH
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Therefore each response can be written as:

(k22 - wzmzz) F -k, F,

X, =
Y (ky—@'my ) (kyy —@'my, ) — (Kyok,y, )

(kll - wzmﬂ) F, —kxF

X, =
T (ky—@®my, ) (Ky —°my, ) (Kykyy )
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Define [H (w)] _ [z (w)} .

as the Frequency Response Function Matrix

IECIEIE RN 1

Therefore each response can be written as:
X, = hllFl + h12 F,

Xz — h21F1 + hzze
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The individual FRF’s are defined as:

Xi . =
1

2
K,, —0"m,,

R

1:h12:

_k12

(k11 - a)zmll)(kZZ B a)zmzz)_(klzkzl)

F2 <k11 _a)zmll)(kZZ _a)zmzz)_(klzkﬂ)
& _ th _ _k21

F (kll _a)zmll)(kZZ _w2m22)_(k12k21)
Xy _ h, = K, —@°my,

F, (kll _a)zmll)(kZZ _a)zmzz)_(klszl)
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If damping is considered the equations of motion become:
{mu 0 H&}{cn %H&}{kn kal}:{ fl}
0 m22 XZ C21 C22 XZ k21 k22 X2 f2

And if the forcing functions are harmonic functions (as before) the solution is:

O m22 C21 C22 k21 k22 X 2 |:2

11 y @drsaeedasiri




acirAdmelt

Define: [Z(a))}: kll k12 e m, O tjw C, Cp
Ko Ky 0 m, Car Cp

Where [Z (a))] is called the system or impedance matrix.

X
Then the response {Xl} can be solved for as:

2

PRERIRH

Where [Z (a))]_1 = [H (a))} is the Frequency Response Function Matrix
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The FRF matrix can be written as: adj| Z (w)
|:H (C()):| - det :Z (a)):

Ky, — a)2m22 + JawC,, _( Jac,, + k12)
—(jooc, +ky ) k., —@o’m, + joc,

H(w)|=
[ ()] (kll_w2m11+ja)cll)(kZZ_a)mZZ—l_ja)CZZ)_(ja)Cﬂ+k12)(ja)C21+k21)

Therefore each response can be written as:
X, = hllFl + h12 F,

Xz — h21F1 + hzze
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The individual FRF’s are defined as:

Xy h, = (kzz _w2m22>+ Jacy,
F 1 (kn_a)zmn)(kzz _a)zmzz)_(ja)clz +k12)(ja)021+k21)
L_hl _ _(k12+ja)C12)
=h, = _ _
F, (kll_a)zrnll)(kZZ _a)zmzz)_(chlz +k12)(ja)C21+k21)
ﬁzh _ —(k21+ja)C21)

F " <k11 _a)zmll)(kZZ _a)zmzz)_( Jax, + klZ)( Jaxy, + k21)

2 -
(k11 - m11)+ JaoCyy

F, ) (kll _a)zmll)(kZZ _wzmzz)_( Jak;, + klz)( Jay, + k21)
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Frequency Response Function
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