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Fairness as a Concept

     Two interpretations of fairness: 

• Comparative: every agent compares the share allocated to her to the parts 
allocated to other agents 

• In absolute terms: 

Envy-freeness:  for all agents     and   ,
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Fairness as a Concept

     Two interpretations of fairness: 

• Comparative: every agent compares the share allocated to her to the parts 
allocated to other agents 
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Fair Cake Division (Divisible Setting)

2 agents



19

Fair Cake Division (Divisible Setting)

2 agents

• Proportional cake division exists 
and can be computed in polynomial 
time 
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Fair Cake Division (Divisible Setting)

2 agents

• Proportional cake division exists 
and can be computed in polynomial 
time 

• Envy-free cake division exists! 
   (beautiful fixed-point theory) 
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Discrete setting: Envy-freeness up to any item (EFX)
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Discrete setting: Envy-freeness up to any item (EFX)

Hypothetically removing any item, 
makes the envy disappear! 
 
(there is envy, but not-so-much)
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Question: Do EFX allocations exist for four or more agents?
[Procaccia, Communications of ACM 2020]

… via relaxations and approximations

Hypothetically removing any item, 
makes the envy disappear! 
 
(there is envy, but not-so-much)

Biggest Open Problem in Fair Division



• Mathematical study of fairly allocating resources among agents with distinct 
preferences, but equal entitlements. 
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Thank you!


