
Discrete Math      Name ______________________________ 
Lessons 3.5 – Last Diminisher Method    
Exercise 1         Period   ___________   
 
The last-diminisher method is a method of continuous fair division developed and proposed by 
two mathematicians in the 1940’s.  The basic idea behind the method is that, throughout the 
game, the set of goods S is divided into two pieces.  The player who starts the game is called the 
claimant.  He claims a piece of the goods, which is called the C-piece.  The remainder of the 
goods, the R-piece, belongs to the rest of the players who are called non-claimants.  The unique 
characteristic of this game is that the starting arrangement is temporary.  As the game progresses, 
each non-claimant can bump the current claimant by reducing (or diminishing) the C-piece and 
taking claim of the diminished C-piece.   
 
Before the game starts, the players are randomly assigned an order of play (P1, P2, P3,…, PN).  
They will play in the same order throughout the game.  The game is played in rounds (If there 
are N players, there will be N – 1 rounds).  At the end of each round, the last player to make a 
claim on the C-piece, receives the C-piece and leaves the game.  The remaining players continue 
in the next round with the remaining set of goods. 
 
Round 1   

- P1 claims a portion of the goods by “cutting” a 1/Nth share of the goods.  P1 is the 
claimant, and the share he cut is the current C-piece.  The rest of the players are non-
claimants, and the remainder of the goods is the R-piece.   

- P2 can pass on the C-piece or diminish it.   
• If P2 thinks the C-piece is worth more than 1/Nth of the value of the goods, he 

diminishes the C-piece and becomes the new claimant.  P1 is bumped back into 
the non-claimant group, and the portion that was “trimmed” from the C-piece is 
added back to the R-piece.  

• If P2 thinks the C-piece is equal to or less than 1/Nth of the value of the goods, he 
passes to P3. 

- P3 through PN have exactly the same opportunity as P2; they can either pass on the current 
C-piece or diminish it.   

• A player can diminish the current C-piece only if he or she considers the current 
C-piece to be more than 1/Nth of share of the goods.  If P3 claims the C-piece, P2 
is bumped back into the non-claimant group, and the portion that was “trimmed” 
from the C-piece is added back to the R-piece.  

• If P3 thinks the C-piece is equal to or less than 1/Nth of the value of the goods, he 
passes to P4. 

• The process continues until the last player, PN, who has an advantage over the 
other players.  If he values the C-piece to be more than a 1/Nth share, he will claim 
it.  Knowing that there is no player behind him in the round, he keeps the C-piece 
without diminishing it and receives a piece that is worth more than a 1/Nth share. 

• The last player in the round to diminish the C-piece, receives the C-piece and is 
out of the game with at least a 1/Nth share of the goods. 

 



Round 2.  The R-piece becomes the new set S and the game continues with N–1 remaining 
players.  The first player in round 2 claims a portion of the remaining set of goods by “cutting” a 
1/(N–1)th share.  At the end of the round, the last diminisher gets to keep the current C-piece and 
is out of the game at least a 1/Nth share of the goods 
 
Round 3 through Round N – 1.  The process is repeated each time with one less player and a 
smaller set S until there are two players left.  The last two players divide the remaining R-piece 
using the divider-chooser method. 
 
Example 1. A cake valued at $30 is divided among four players (P1, P2, P3 and P4) using the 
last-diminisher method.  P1 makes the first cut 
and makes a claim on a C-piece.  For each of 
the remaining players, the value of the current 
C-piece at the time it is their turn to play is 
given in the table. 
 
a. Which player gets his share at the end of round 1?  ____________ 

b. What is the value of the share to the player receiving it? ____________ 

c. Which player makes the first cut to start round 2? ____________ 
 
Example 2. A cake valued at $30 is divided among four players (P1, P2, P3 and P4) using the 
last-diminisher method.  P1 makes the first cut 
and makes a claim on a C-piece.  For each of 
the remaining players, the value of the current 
C-piece at the time it is their turn to play is 
given in the table. 
 
a. Which player gets his share at the end of round 1?  ____________ 

b. What is the value of the share to the player receiving it? ____________ 

c. Which player makes the first cut to start round 2? ____________ 
 
Example 3. A cake is divided among six players (P1, P2, P3, P4, P5 and P6) using the last-
diminisher method.  In round 1, P1 makes the first claim on a C-piece and P2, P5 and P6 are the 
only diminishers.  In round 2, after the first cut is made, there are no diminishers.  In round 3, 
after the first cut is made, each successive player is a diminisher. 
 
a. Which player gets his share at the end of round 1?  ____________ 

b. Which player makes the first cut to start round 2? ____________ 

c. Which player gets his share at the end of round 2?  ____________ 

d. Which player gets his share at the end of round 3? ____________ 

e. Which player makes the first cut to start round 4? ____________ 

 P2 P3 P4 
Value of Current  

C-piece   $9.00 $8.50 $6.50 

 P2 P3 P4 
Value of Current  

C-piece   $6.50 $8.50 $8.00 


