
number partitioning 





Given a bag of numbers, can you partition this 
into 2 bags such that the sum of the integers  
in each bag is equal? 

Recently featured in the Crystal Maze! 
(Thanks Zoe!) 



Try it! 



Try that! 

4 5 3 2 1 8 7 3 5 9 



Try that? 



Try that? 



Given a bag of numbers, can you partition this 
into 2 bags such that the sum of the integers  
in each bag is equal? 

Garey & Johnson “Computers and Intractability” 

[SP12] PARTITION 
INSTANCE:  Finite set A and a size s(a)  Z+ for each a  A 
QUESTION: Is there a subset A’  A such that aA’ s(a)  aA-A’ s(a) 





How complex? 



Who cares? 

Imagine you have 2 machines on the shop floor 
You have n activities, of varying durations 
Place the activities on the machines to minimise makespan 



Why just 2-partition? 
Why not m-way partitioning? 
Is there an optimisation problem? 



A choco4 model 













 
• Is there a better way to do numPart? 









… and now for something completely different!!! 



Assume for sake of argument, we have 3 digit numbers 

Will it be easier to partition a bag of 100 numbers or a bag of 10 numbers? 

Will we always be able to partition a bag of numbers? 



Random Data 



Random Data 



Answer these questions 
 
1. As we increase n does the problem get easier? 
2. As we increase n do more or less instances have partitions? 
3. As we increase d do problems get easier or harder? 



Experiment 1: d = 3, vary n from 9 to 26 in single steps, sample size 10 
 
Experiment 2: d = 3, vary n from 100 to 500 in steps of 100, sample size 10 
 
Experiment 3: d = 6, vary n from 15 to 26 in single steps, sample size 10 
 
Experiment 4: d = 6, vary n from 100 to 500 in steps of 100, sample size 10 
 
Experiment 5: d = 7, n = 100, sample size 10 

Experiment 

Observe % solubility and search effort 


