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• 𝜋𝑖 = 𝐵𝑖 𝑄 − 𝐶𝑖(𝑞𝑖)

𝑄 = 𝑞𝑗

𝑁

𝑗=1𝑞𝑖

𝑞𝑖

𝐵𝑖
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′′ ≤ 0
𝐶𝑖
′ > 0, 𝐶𝑖

′′ > 0



• 𝜋𝑖 = 𝐵𝑖 𝑄 − 𝐶𝑖(𝑞𝑖)

𝑄 = 𝑞𝑗

𝑁

𝑗=1

• 𝐵𝑖′ 𝑄 = 𝐶𝑖′(𝑞𝑖)

•  𝐵𝑗′

𝑁

𝑖=1

= 𝐶𝑖′(𝑞𝑖)

𝑞𝑖

𝐵𝑖′

𝐶𝑖′

𝑞𝑖

 𝐵𝑗′

𝑁

𝑖=1

𝐶𝑖′

𝑞𝑖

𝐵𝑖
′ > 0,𝐵𝑖

′′ ≤ 0
𝐶𝑖
′ > 0, 𝐶𝑖

′′ > 0
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• 𝑝𝑖
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• 𝜋𝑖 = 𝐵𝑖 𝑄 − 𝐶𝑖 𝑞𝑖 + T𝑖

•  T𝑘𝑘𝜖𝑆 = 0 T𝑘 = 0, 𝑘 ∉ 𝑆

• 𝑆 T𝑘 ≶ 0

•

• 𝑆

• 𝑡



• 𝜋𝑖 = 𝐵𝑖 𝑄 − 𝐶𝑖 𝑞𝑖 + T𝑖

• T𝑖 = T𝑖(𝑞𝑖 , 𝑞−𝑖 , 𝑡, 𝑆)

• 𝑞𝑖

• 𝑞−𝑖

• 𝑡

• 𝑆



• 𝜋𝑖 = 𝐵𝑖 𝑄 − 𝐶𝑖 𝑞𝑖 + T𝑖

• T𝑖 = T𝑖(𝑞𝑖 , 𝑞−𝑖 , 𝑡, 𝑆)

𝜕

𝜕𝑞𝑖
T𝑖 ≥ 0

T𝑖

𝑞𝑖
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• 𝜋𝑖 = 𝐵𝑖 𝑄 − 𝐶𝑖 𝑞𝑖 + T𝑖

• T𝑖 = T𝑖(𝑞𝑖 , 𝑞−𝑖 , 𝑡, 𝑆)



• 𝜋𝑖 = 𝐵𝑖 𝑄 − 𝐶𝑖 𝑞𝑖 + T𝑖
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𝜕𝑞𝑖
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𝑁
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𝐵𝑖
′(𝑄) +

𝜕

𝜕𝑞𝑖
T𝑖
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• 𝜋𝑖 = 𝐵𝑖 𝑄 − 𝐶𝑖 𝑞𝑖 + T𝑖
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𝐵𝑖
′(𝑄) +

𝜕

𝜕𝑞𝑖
T𝑖 = 𝐶𝑖′(𝑞𝑖)

𝑞𝑖

𝐵𝑖′

𝐶𝑖′

 𝐵𝑗′

𝑁

𝑖=1

𝐵𝑖
′(𝑄) +
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𝜕𝑞𝑖
T𝑖
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• 𝜋𝑖 = 𝐵𝑖 𝑄 − 𝐶𝑖 𝑞𝑖 + T𝑖

•

𝐵𝑖
′(𝑄) +

𝜕

𝜕𝑞𝑖
T𝑖 = 𝐶𝑖′(𝑞𝑖)

𝑞𝑖

𝐵𝑖′

𝐶𝑖′

 𝐵𝑗′

𝑁
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𝐵𝑖
′(𝑄) +
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𝜕𝑞𝑖
T𝑖
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△ 𝜋𝑖= 𝜋𝑖 𝑆 − 𝜋𝑖 𝑆\{𝑖}
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△ 𝜋𝑖= 𝜋𝑖 𝑆 − 𝜋𝑖 𝑆\{𝑖}
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△ 𝜋𝑖= 𝜋𝑖 𝑆 − 𝜋𝑖 𝑆\{𝑖}

𝐵𝑘
′ (𝑄) +
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𝜕𝑞𝑘
T𝑘(𝑞𝑘, 𝑞−𝑘, 𝑡, 𝑆) = 𝐶𝑘′(𝑞𝑘)
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•
𝜕

𝜕𝑞𝑖
T𝑘(𝑞𝑘 , 𝑞−𝑘 , 𝑡, 𝑆)

𝑞𝑘

𝐶𝑘′

𝐵𝑘
′ (𝑄) +

𝜕

𝜕𝑞𝑘

T𝑘(𝑞𝑘 , 𝑞−𝑘 , 𝑡, 𝑆)

𝐵𝑘
′ (𝑄) +

𝜕

𝜕𝑞𝑘

T𝑘(𝑞𝑘 , 𝑞−𝑘 , 𝑡, 𝑆\{𝑖})





•

• 𝑡

•

• 𝑝𝑖 = 𝐶𝑖′(𝑞𝑖)

• 𝐶𝑖 𝑞𝑖 =
1

2

𝑝𝑖
2

𝑐𝑖



•

•

•



•





•



• 

•

•



•

•

•

•



•

• 𝑝𝑖

𝑝𝑖
𝑆



•

•

• 

•

≈1



•



 T𝑘

𝑝𝑘

 𝑆\{𝑖}

 𝑆



•



𝐶𝑘

𝑝𝑘

 T𝑘  𝑆\{𝑖}

 𝑆



•

•

•

•

•

•



•

•

•
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