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x ' = a11x + a12y + a13z − b1
y ' = a21x + a22y + a23z − b2
z ' = a31x + a32y + a33z − b3
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Vx ' = a11Vx + a12Vy + a13Vz
Vy ' = a21Vx + a22Vy + a23Vz
Vz ' = a31Vx + a32Vy + a33Vz
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Cx = AyBz − AzBy , Cy = AzBx − AxBz , Cz = AxBy − AyBx
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Cx ' = Cx , Cy ' = Cy , Cz ' = Cz
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 C = A× B
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x ' = a11x + a12y + a13z − b1
y ' = a21x + a22y + a23z − b2
z ' = a31x + a32y + a33z − b3
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x ' = a11x + a12y + a13z − b1
y ' = a21x + a22y + a23z − b2
z ' = a31x + a32y + a33z − b3
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x2 '− x1 '( )2 + y2 '− y1 '( )2 + z2 '− z1 '( )2

= a11x2 + a12y2 + a13z2 − b1( )− a11x1 + a12y1 + a13z1 − b1( )⎡⎣ ⎤⎦
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+ a21x2 + a22y2 + a23z2 − b2( )− a21x1 + a22y1 + a23z1 − b2( )⎡⎣ ⎤⎦
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+ a31x2 + a32y2 + a33z2 − b3( )− a31x1 + a32y1 + a33z1 − b3( )⎡⎣ ⎤⎦
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m!!x1 = −kx1 − k x1 − x2( ) = −k 2x1 − x2( )
m!!x2 = −k x2 − x1( )− k x2 − x3( ) = −k 2x2 − x1 − x3( )
m!!x3 = −k x3 − x2( )− kx3 = −k 2x3 − x2( )
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D λ( ) =
2 − λ −1 0
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Au = λu, u =
u1
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2u1 − u2 = λu1
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−u2 + 2u3 = λu3
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ω1
2 = 2 − 2( )ω 0

2, ω 2
2 = 2ω 0
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2 = 2 + 2( )ω 0
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nZ�^}XWWWWWWWWWWodm�QT = q1,q2,q3( )
q1 = acos ω1t +α( ), q2 = bcos ω 2t + β( ), q3 = ccos ω 3t + γ( )
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x1 =
1
2
acos ω1t +α( ) + 2

2
bcos ω 2t + β( ) + 1

2
ccos ω 3t + γ( )

x2 =
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acos ω1t +α( )− 2

2
ccos ω 3t + γ( )
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acos ω1t +α( )− 2
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bcos ω 2t + β( ) + 1
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ccos ω 3t + γ( )
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