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𝑇𝑇 = 𝜏𝜏ϕ
𝜏𝜏θ = 𝑙𝑙	 𝐹𝐹)* − 𝐹𝐹),

𝑙𝑙	 𝐹𝐹)- − 𝐹𝐹).

�̇�𝑥 = $
ϕ̈ = 𝜏𝜏(𝐼𝐼**+,

θ̈ = 𝜏𝜏.𝐼𝐼//+,
(2)

𝐻𝐻∅ = ∅(%)
Ω(())

= *
+((),

(3)

𝐻𝐻θ = .(%)
Ω/())

= *
+//),

(4)𝐻𝐻∅ = ∅(%)
Ω(())

= *
+((),

(3)

𝐻𝐻θ = .(%)
Ω/())

= *
+//),

(4)
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𝐿𝐿(𝑗𝑗𝑗𝑗)
1 + 𝐿𝐿(𝑗𝑗𝑗𝑗)

< 𝛿𝛿* 𝑗𝑗𝑗𝑗 				(5)

1
1 + 𝐿𝐿(𝑗𝑗𝑗𝑗)

< 𝛿𝛿- 𝑗𝑗𝑗𝑗 				(6)

𝛿𝛿- 𝑠𝑠 =
40𝑠𝑠 + 0.1
0.01𝑠𝑠 + 20

				(7)

𝐿𝐿(𝑗𝑗𝑗𝑗)
1 + 𝐿𝐿(𝑗𝑗𝑗𝑗)

< 𝛿𝛿* 𝑗𝑗𝑗𝑗 				(5)

1
1 + 𝐿𝐿(𝑗𝑗𝑗𝑗)

< 𝛿𝛿- 𝑗𝑗𝑗𝑗 				(6)

𝛿𝛿- 𝑠𝑠 =
40𝑠𝑠 + 0.1
0.01𝑠𝑠 + 20

				(7)

𝐿𝐿(𝑗𝑗𝑗𝑗)
1 + 𝐿𝐿(𝑗𝑗𝑗𝑗)

< 𝛿𝛿* 𝑗𝑗𝑗𝑗 				(5)

1
1 + 𝐿𝐿(𝑗𝑗𝑗𝑗)

< 𝛿𝛿- 𝑗𝑗𝑗𝑗 				(6)

𝛿𝛿- 𝑠𝑠 =
40𝑠𝑠 + 0.1
0.01𝑠𝑠 + 20

				(7)

𝑝𝑝" 1 −
1
𝛿𝛿&"

𝑔𝑔" + 2𝑝𝑝	cos ∅ + 𝜃𝜃 𝑔𝑔 ≥ 0								(8)

𝑝𝑝"𝑔𝑔" + 2𝑝𝑝	cos ∅ + 𝜃𝜃 𝑔𝑔 + 1 −
1
𝛿𝛿5"

≥ 0						 9

𝑝𝑝" 1 −
1
𝛿𝛿&"

𝑔𝑔" + 2𝑝𝑝	cos ∅ + 𝜃𝜃 𝑔𝑔 ≥ 0								(8)

𝑝𝑝"𝑔𝑔" + 2𝑝𝑝	cos ∅ + 𝜃𝜃 𝑔𝑔 + 1 −
1
𝛿𝛿5"

≥ 0						 9

𝑸𝑸𝑸𝑸𝑸𝑸 𝒔𝒔 = &'.)*	𝒔𝒔,-./.01	𝒔𝒔-*.12&
'.''2*1)𝒔𝒔,-'.3*0&𝒔𝒔-2

		(10)
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∅ = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 '(()
'((*

(11)

θ = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 '(()
'((,

(12)

∅ = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 '(()
'((*

(11)

θ = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 '(()
'((,

(12)
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