
Chapter 3: Fair-Division Games     Math 107 

 

Fair Shares –  

Fair Divisions –  

Necessary Assumptions:  

Rationality - 

Cooperation - 

Privacy - 

Symmetry - 

Continuous –  

Discrete –  

 

Ex 1: Given the Fair-Division: 

a) Who was the Divider? 

 

b) What are “Fair-Shares” for Angie? 

 

 

c) What are “Fair-Shares” for Bev? 

 

Divider-Chooser: 

 

 

 



Ex2:  

a) What is the value of 

meatball share to 

Jared? 

 

b) What is the value of 

the meatball share to 

Karla? 

 

c) What is the value of 

the [3,6] share for 

Karla? 

 

d) What is the value of 

the [3,8] share for 

Jared? 

 

 

 

 

 

 

 

 

 

 

 

 



Lone-Divider Method 

Process: 

 

 

3 Players 

Case 1 (v1):       Case 1 (v2): 

 

 

 

 

 

Case 2: 

 

 

 

 

4 Players:  

Case 1:       Case 2: 

  

 

 



 

LC:  

 

 

 

 

 

 

 

 

 

 

 

 

 

c) What was the actual value of the cake in the end? 



(c) & (d)  All on LC. 

Lone-Chooser Method 

 

 

 

 

 

 

 

 

 

 

    LC 3(a): What is Angela’s 

 half of the cake worth?  

    LC 4(a):  What is one of Angela’s 

 “thirds” slice worth? 

    LC 5(b):   In Boris’s middle cut 

 with both v. and s., how many 

 degrees of vanilla are there? 

                     LC 6(b):   In Boris’s middle cut  

          with both v. and s., how many 

          degrees of strawb. are there? 



 

Method of Sealed Bids – Discrete Division 

• Each player bids on their values for the items – honesty is important. 

• The total value is determined for each player, as well as each players “fair 

share”. 

o Every player could have a different fair share. 

• The “Winner” of each item is given that item. 

o If they have received more than a “fair share” they must pay into the 

“pot” to make it fair. 

• Those who did not receive a “fair share” are paid out of the pot.   

o Any extra (surplus) in the pot is divided evenly among the players. 

Assumptions:   

� All players must have the liquidity (cash!) to pay into the pot for 

items they have bid on.   

� Items must all have some market value (priceless family heirlooms 

won’t work).  

LC 7: What is the 

total value to Bea? 

 

LC8: What is a fair 

share to Chad? 

 

LC44 a) First Settlement. 

 

 

 



 

Method of Markers 

This method works well with discrete division of many, low-valued items. 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



           e) Left Overs? 
 

 

 

LC  a) Who gets the first group of items, and what items do they get? 

      

b) Who gets the second group of items, and what items do they get? 

 

c) Who gets the third group of items, and what items do they get? 

 

d) What items are left over? 

 

 

LC  a) Who gets the first group of items, and what items do they get? 

      

b) Who gets the second group of items, and what items do they get? 

 

c) Who gets the third group of items, and what items do they get? 

 

d) Who gets the fourth group of items, and what items do they get? 

 



 

  
 

LC a) What is a fair share for 

each?   

 

b) Which chores will Anne 

complete? 

 

c) Which chores will Bess complete? 

 

d) Which chores will Cindy complete? 

 

e) How much does Anne Pay/Receive from the pot? (including any 

divided surplus)? 

 

f) How much does Bess Pay/Receive from the pot? (including any 

divided surplus) 

 

g) How much does Bess Pay/Receive from the pot? (including any 

divided surplus) 


