
Discrete Math      Name ______________________________ 
Lessons 3.3 – Lone Divider Method    
Exercise 1         Period   ___________   
 
The lone-divider method is the divider-chooser method with three or more players.  We will 
first look at the lone-divider method with three players.  In this fair division game, one player is 
the divider D, and the other two players are the choosers, C1 and C2.   
 
The Lone-Divider Method (for three persons) 
Step 1 - Division. The divider D cuts the cake into three pieces (S1, S2 and S3) which are each 
worth one-third of the value of the goods.  That is S1, S2 and S3 are each worth exactly 33� % of 
the total value of the goods to the divider. 
 
Step 2 - Bidding. Each chooser (C1 and C2) creates his own bid list independently of the other 
(neither chooser knows what the other is bidding).  Each chooser’s bid list contains all pieces 
that he considers to be fair shares to him and are worth at least 33� % of the value of the goods.   
 
Step 3 – Distribution. The distribution of the pieces depends on the bid lists.  The three pieces 
can be categorized into wanted pieces (called C-pieces) and unwanted pieces (called U-pieces) 
based on the choosers’ bid lists.  If a piece appears on at least one bid list, it is a C-piece; if a 
piece does not appear on any bid list, it is a U-piece.  There are two separates cases to consider in 
the distribution of the pieces.  We will demonstrate each case with an example. 
 
 
Example.  Dale, Cindy and Cher are dividing a cake.  Dale is the divider and divides the cake 
into three slices, S1, S2 and S3.  Cindy and Cher are the choosers.   
 
Case 1 – Two or more C-pieces.  There are two versions of Case 1 to consider. 
  
Case1, version 1 – The choosers bid on the 
same two pieces.   
 
Step 1 – Division. Table 1 shows the value of 
the three slices in the eyes of each of player. 
 
Step 2 – Bidding. 
 
a. What is Cindy’s bid list? ______________ b. What is Cher’s bid list? ______________ 
 
Step 3 – Distribution.  What are the C-pieces? ____________What is the U-piece? ___________ 
There is only one U-piece, so Dale will get slice ________.  Since Cindy and Cher have bid on 
the same two slices, there are two possible ways to distribute the slices.  Cindy can get either of 
the two C-pieces since each slice is worth at least 33� % of the value of the cake to Cindy.  Cher 
can also get either of the two C-pieces for same reason.  But under the rationality assumption, 
each player wants to maximize her share.  So in the final distribution, Cindy gets slice ________, 
Cher gets slice ________ and Dale gets slice ________. 

Table 1 S1 S2 S3 

Dale 33� % 33� % 33� % 

Cindy 35% 10% 55% 

Cher 40% 25% 35% 



Case 1, version 2 – The choosers bid on two 
different pieces.   
 
Step 1 – Division. Table 2 shows the value of 
the three slices in the eyes of each of player. 
 
Step 2 – Bidding. 
 
a. What is Cindy’s bid list? ______________ b. What is Cher’s bid list? ______________ 
 
Step 3 – Distribution.  What are the C-pieces? ____________What is the U-piece? ___________  
As in version 1, there is only one U-piece, so Dale will get slice ________.  Cindy and Cher bid 
on two different pieces.  The solution is simple since there is only one possible distribution of the 
slices.  Cindy gets slice ______, Cher gets slice ______ and Dale gets slice ______. 
 
 
 
Case 2 – One C-piece. The choosers bid on the 
same piece. 
 
Step 1 – Division. Table 3 shows the value of 
the three slices in the eyes of each of player. 
 
Step 2 – Bidding. 
 
a. What is Cindy’s bid list? ______________ b. What is Cher’s bid list? ______________ 
 
Step 3 – Distribution.  What are the C-pieces? ____________What is the U-piece? ___________ 
In this case, there are two U-pieces.  Cindy and Cher discuss the U-pieces and agree to give the 
least desirable of the two to Dale.  Therefore, Dale will get slice ________.  Cindy and Cher 
want the same C-piece.  The only reasonable solution to this dilemma is to combine the C-piece 
and the remaining U-piece, and use the divider-chooser method to determine the fair division of 
the combined pieces.   
 
To Cindy, the C-piece (_________) is worth _________ and the remaining U-piece (_________) 
is worth _________.  Therefore, the combination of these two pieces is worth _________ to 
Cindy, and she is guaranteed to get at least _________ of the value of the cake. 
 
To Cher, the C-piece (_________) is worth _________ and the remaining U-piece (_________) 
is worth _________.  Therefore, the combination of these two pieces is worth _________ to 
Cher, and she is guaranteed to get at least _________ of the value of the cake. 
 

Table 2 S1 S2 S3 

Dale 33� % 33� % 33� % 

Cindy 30% 40% 30% 

Cher 60% 15% 25% 

Table 3 S1 S2 S3 

Dale 33� % 33� % 33� % 

Cindy 20% 30% 50% 

Cher 10% 20% 70% 


