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* +, +,-
+,-. +- / 01̈3̈4 + * 6, 6,-

6,-. 6- / 01̇3̇4 + 8 9, 9,-
9,-. 9- : 0134 = ; 0>-?

@+,A
@6,A
@9,A
[+-]
[6-]
[9-]
@+,-A
@6,-A
@9,-A
{ü}  {u̇}  {u}
{z̈}  {ż}  {z}
{F-}

{u} = {1C} + {1-}

1C
1-

{1-} = −[9,]EG[9,-]{3}

@+,A1C̈ + @6,A1Ċ + @9,A1C = @+,A[9,]EG[9,-]3̈



@9,A{ϕ} = ωJ@+,A{ϕ}

{ϕ}

@9,A[Φ] = @+,A[Φ]ΩJ

ΩJ = diag(ωJ)

{uC} = [Φ]{O}

[Φ]
{O}

ÖP(Q) + 2SPωPOṪ(Q) + ωPJOP(Q) = [Φ].@+,A@9,AEG@9,-A3(U)̈

ωP
SP
3(U)̈


