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Ṁ = M × ω,
γ̇ = γ ×ω,

M = Jω −D(γ,ω)γ, J = I +DE,
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(M ,ω), N = (M ,M ),

C = (M ,γ), K1 = (γ,γ) = 1
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Ṁ = (M +K)× ω,
γ̇ = γ × ω,
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C = (M +K,γ), K1 = (γ,γ) = 1.
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Jω +K = λω,

c = (λ−D)(γ,ω),

n = λ2((ω,ω)− (γ,ω)2) + c2,

2h = (Jω,ω)−D(γ,ω)2,
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M = cγ −K,

n = c2,

2h = (J−1M ,M ) +
D(J−1M ,γ)2

1−D(γ,J−1γ)
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�(­jÉ�´aÃ�¹j³
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n > c2
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σ

n(λ) = λ2

(
k2

1

(J1 − λ)2
+

k2
2

(J2 − λ)2
+

k2
3

(J3 − λ)2
−

c2

(D − λ)2

)
+ c2, n > c2,

2h(λ) =
k2

1J1

(J1 − λ)2
+

k2
2J2

(J2 − λ)2
+

k2
3J3

(J3 − λ)2
−

Dc2

(D − λ)2
.
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c = 0

n = 2Dh−D(I−1K,K),
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n ∈ [0, D2(I−1K, I−1K)],
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F�ý(þ_��ú

ki = 0
F

n = 2Jih− Dc2
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− Ji
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j 6=i
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,
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n > c2 + J2
i
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j 6=i
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j
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i


 ,
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τ
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n = c2 F
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û���üKø5ú
T0 h = 0, n = (K,K)

��ùNú
c2 6 (K,K).
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vBwyx%z+{Iz
I = diag(3, 6.5, 10),K = (0.8, 0.7, 0.5), D = 2, c = 0

vBwyx%z�|*z
I = diag(3, 6.5, 10),K = (0.8, 0.7, 0.5), D = 5, c = 0.3
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k > 0
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(
− k
I1
,− k

J1
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(
− k
I3 − I1

,− k
I2 − I1

) �
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dN = β1dK1 + β2dC + β3dH,
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È�t@°
β1 = −D2(γ,ω)2, β2 = −2D(γ,ω), β3 = 2λ

�n��Ã�¼j°�t@°J­j¹jÂ>Â�µRÊ�¼�¹�¾�»
G = d2N − β1d

2K1 −
−β2d

2C−β3d
2H.
�d±�»
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¿@µRÊ:É
¿�»£ÊB´�¿@µ�±B°O½�ÊB´a¼�²

r1 =

(
(λ−D)(γ,ω)ω + bγ

ω − (γ,ω)γ

)
, r2 =

(
γ × ω

0

)
,
È�t@°

b = D(γ,ω)2 − λ(ω,ω).
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< r1, r2 >
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det Ĝ > 0
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det Ĝ < 0
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det Ĝ =
2((ω,ω)− (γ,ω)2)2

(1−D(γ, J−1γ)) det J
m(λ,γ,ω),

È�t@°�º3»£¿�½�¾�¹�É
m(λ,γ,ω)

Ã�¼�¹
λ 6= D, J1, J2, J3
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λ = D, c = 0
º3»£¿�½�¾�¹�É

m(λ,γ,ω) = 2D(γ,ω)2 det I > 0
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m(λ,γ,ω) = 2J2
i Iiω

2
i

∏

j 6=i
(Ij − Ii).
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det Ĝ > 0

t�­jÉ
i = 1, 3

¹
det Ĝ < 0

t�­jÉ
i = 2

�
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dN = 2c dC − c2dK1.

��Ã�¼j°�t@°J­j¹jÂ
G = d2N − 2c d2C + c2d2K1
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r1 =

(
ω − (γ,ω)γ

D(γ,ω)(ω − (γ,ω)γ)

)
, r2 =

(
γ × ω

0

)
.
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< r1, r2 >
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det Ĝ = 4((ω,ω)− (γ,ω)2)2(c+D(γ,ω))2 > 0.
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