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 ∈ ≥

𝑔𝑖 ≥
∑ 𝑔𝑖𝑛𝑖=1

 

𝑝𝑖 𝑝𝑖1 𝑝𝑖𝑛 𝑝𝑖𝑗 ∈ (0,1)
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 ∈ 𝑥 ≽ 𝑦 𝑜𝑟 𝑦 ≽ 𝑥 (𝑜𝑟 𝑏𝑜𝑡ℎ)
 ∈ 𝑥 ≽ 𝑦 𝑎𝑛𝑑 𝑦 ≽ 𝑧 𝑡ℎ𝑒𝑛 𝑥 ≽ 𝑧 

 ∈ α β ∈𝑖𝑓 𝑥 ≻ 𝑦 𝑎𝑛𝑑 𝑦 ≻ 𝑧 𝑡ℎ𝑒𝑛 𝛼𝑥 + (1 − 𝛼)𝑧 ≻ 𝑦 𝑎𝑛𝑑  𝑦 ≻  𝛽𝑥 + (1 − 𝛽)𝑧 
 ∈ λ ∈𝑥 ≻ 𝑦 𝑡ℎ𝑒𝑛 𝜆𝑥 + (1 − 𝜆)𝑧 ≻  𝜆𝑦 + (1 − 𝜆)𝑧 
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𝑥𝑖 𝑃 ∑ 𝑥𝑖𝑖

𝑈𝑖 =  (𝐸𝑖 − 𝑥𝑖) + 𝑃 ∑ 𝑥𝑖𝑖 𝑥𝑖𝜕𝑥𝑖∗𝜕𝑥𝑗 = 0, ∀𝑖 ≠ 𝑗 ∈ 𝑁
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𝑈𝑖 =  (𝐸𝑖 − 𝑥𝑖) + 𝑃 ∑ 𝑥𝑖𝑖𝑥𝑖 = 𝑥𝑗 , ∀ 𝑗 ≠ 𝑖 ∈ 𝑁
𝑈𝑖 =  (𝐸𝑖 − 𝑥𝑖) + 𝑃𝑁𝑥𝑖 𝑥𝑖𝜕𝑥𝑖∗𝜕𝑥𝑗 = 0, ∀𝑖 ≠ 𝑗 ∈ 𝑁

𝑥𝑖
∀𝑖 ≠ 𝑗 ∈ 𝑁
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𝑈𝑖 =  𝑈𝑖 {[(𝐸𝑖 − 𝑥𝑖) + 𝑃 ∑ 𝑥𝑖𝑖 ] , 𝑃𝑁 ∑ 𝑥𝑖𝑖 }
𝑈𝑖1 > 0 𝑈𝑖11 < 0 𝑈𝑖2 > 0 𝑈𝑖22 < 0
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𝑥𝑖 𝜕𝑥𝑖∗𝜕𝑥𝑗 < 0, ∀𝑖 ≠ 𝑗 ∈ 𝑁

‐ ‐
‐ ‐ ‐
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𝑈𝑖 =  𝑈𝑖 {[(𝐸𝑖 − 𝑥𝑖) + 𝑃 ∑ 𝑥𝑖𝑖 ] , 𝑃𝑁 ∑ 𝑥𝑖𝑖 , 𝑥𝑖}
𝑈𝑖1 > 0 𝑈𝑖11 < 0 𝑈𝑖2 > 0 𝑈𝑖22 < 0 𝑈𝑖3 > 0 𝑈𝑖33 < 0

𝑥𝑖𝜕𝑥𝑖∗𝜕𝑥𝑗 < 0, ∀𝑖 ≠ 𝑗 ∈ 𝑁
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𝑈𝑖(𝑋) = 𝑥𝑖 − 𝛼𝑖 max(𝑥𝑘 − 𝑥𝑖 , 0) − 𝛽𝑖 max(𝑥𝑖 − 𝑥𝑘, 0)
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𝛼𝑖 > 𝛽𝑖, 0 < 𝛽𝑖 ≤ 1
𝑈𝑖(𝑋) = 𝑥𝑖 − 𝛼𝑖𝑛 − 1 ∑ 𝑚𝑎𝑥(𝑥𝑘 − 𝑥𝑖 , 0)𝑘≠𝑖 − 𝛽𝑖𝑛 − 1 ∑ 𝑚𝑎𝑥(𝑥𝑖 − 𝑥𝑘, 0)𝑘≠𝑖  

𝛼𝑖 > 𝛽𝑖, 0 < 𝛽𝑖 ≤ 1

β< 1β < α
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𝑥𝑖 ≥0  𝑆 = ∑ 𝑥𝑖𝑛𝑖=1

𝑟𝑖 = 𝑟𝑖(𝑥𝑖, 𝑆, 𝑛) = 𝑓(𝑥) = {𝑥𝑖/𝑆, 𝑆 > 01/𝑛, 𝑆 = 0

𝑢𝑖 =  𝑢𝑖(𝑥𝑖, 𝑟𝑖) = 𝑓(𝑥) = {𝑢𝑖 (𝑥𝑖 , 𝑥𝑖𝑆 ) , 𝑆 > 0𝑢𝑖 (𝑥𝑖 , 1𝑆) , 𝑆 = 0
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http://www.bls.gov/news.release/pdf/volun.pdf
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https://ec.europa.eu/commfrontoffice/publicopinion/archives/eb/eb73/eb73_vol1_en.pdf
https://ec.europa.eu/commfrontoffice/publicopinion/archives/eb/eb73/eb73_vol1_en.pdf


 

 

 

 

 

 

 

 
 

 

 

 

 

 

http://ec.europa.eu/citizenship/pdf/doc1020_en.pdf


 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

  

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

http://www.gallup.com/poll/122807/Religious-Attendance-Relates-Generosity-Worldwide.aspx
http://www.gallup.com/poll/122807/Religious-Attendance-Relates-Generosity-Worldwide.aspx
https://www.specialolympics.org/about/history/the-beginning-of-a-worldwide-movement?locale=en
https://www.specialolympics.org/about/history/the-beginning-of-a-worldwide-movement?locale=en


 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 


