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https://en.wikipedia.org/wiki/John_Maynard_Smith
https://en.wikipedia.org/wiki/George_R._Price
https://en.wikipedia.org/wiki/Economists
https://en.wikipedia.org/wiki/Sociologists
https://en.wikipedia.org/wiki/Anthropologists
https://en.wikipedia.org/wiki/Philosophers
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𝐴 = [𝑎𝑖𝑗]

𝑥𝑖

 

∑ 𝑥𝑖

𝑛

𝑖=1

= 1

𝑓𝑖 = ∑ 𝑥𝑗𝑎𝑖𝑗

𝑛

𝑗=1

𝛷 = ∑ 𝑥𝑖𝑓𝑖

𝑛

𝑖=1

𝑥�̇� =  𝑥𝑖(𝑓𝑖 − 𝛷), 𝑖 = 1; . . . 𝑛.  
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 𝑀 𝑚𝑖𝑗]  𝑚𝑖𝑗

𝑚𝑖𝑗 = −𝑚𝑗𝑖

𝑚𝑖𝑖 𝑚𝑗𝑗  

𝑎𝑖𝑗

𝐴′ =  [𝑎𝑖𝑗 + 𝑚𝑖𝑗] 

 𝑔𝑖
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𝑔𝑖 = ∑ 𝑥𝑗𝑚𝑖𝑗

𝑛

𝑗=1

∑ 𝑥𝑖𝑔𝑖

𝑛

𝑖=1

= 0

𝛷

        𝛷 = ∑ 𝑥𝑖(𝑓𝑖

𝑛

𝑖=1

+ 𝑔𝑖) = ∑ 𝑥𝑖𝑓𝑖

𝑛

𝑖=1

 

𝑥𝑖

𝑥�̇� =  𝑥𝑖(𝑓𝑖 + 𝑔𝑖 − 𝛷), 𝑖 = 1; . . .  𝑛 

𝑓𝑖 , 𝑔𝑖, 𝛷

𝑔𝑖 𝑓𝑖

∞
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≥

≥
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𝑥1 = 𝑥 𝑥2 = 1 − 𝑥

𝑚𝑖𝑗(𝐵𝐷) =
𝑎𝑖𝑖+𝑎𝑖𝑗−𝑎𝑗𝑖−𝑎𝑗𝑗

𝑘 − 2

𝑓1(𝐵𝐷) 𝑓2(𝐵𝐷)
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𝑓1(𝐵𝐷) = 𝑥(−𝑐) + (1 − 𝑥)(𝑏 − 𝑐),

𝑓2(𝐵𝐷) = −𝑠

𝑔1(𝐵𝐷) = (1 − 𝑥)𝑚,

𝑔2(𝐵𝐷) = −𝑥𝑚

𝑚𝑖𝑗(𝐵𝐷) =
𝑏 − 2𝑐 + 2𝑠

𝑘 − 2

𝛷(𝐵𝐷) = 𝑥1  [𝑓1(𝐵𝐷)  + 𝑔1(𝐵𝐷)  ) + 𝑥2 (𝑓2(𝐵𝐷)  + 𝑔2(𝐵𝐷)  ]

    = ( 𝑏𝑥 − 𝑠)(1 − 𝑥) − 𝑐𝑥

𝑥1̇ = 𝑥1[𝑓1(𝐵𝐷) + 𝑔1(𝐵𝐷) − 𝛷(𝐵𝐷)]̇

= 𝑥(1 − 𝑥)[
−𝑘(𝑐 − 𝑠) + 𝑏𝑘(1 − 𝑥) + 𝑏(2𝑥 − 1)

𝑘 − 2
]

𝑥1̇ 𝑥 = 0,1

𝑥1(𝐵𝐷)
∗ =

𝑏(𝑘 − 1) − 𝑘(𝑐 − 𝑠)

𝑏(𝑘 − 2)

𝑘

𝑘 − 1
<

𝑏

𝑐 − 𝑠
< 𝑘
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0 <
𝑘

𝑘−1
< 𝑘
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𝐻(𝑢, 𝑣) =  
𝑄𝑢 − 𝑄𝑣

𝑇 − 𝑃
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∗

∗

∗

∗
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