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MATH 3336 Ȃ Discrete Mathematics 
The Pigeonhole Principle (6.2) 
 
The Pige�nh�le P�inci�le 

If a flock of ͳ͵ pigeons roosts in a set of ͳʹ pigeonholes, one of the pigeonholes must have 
more than ͳ pigeon. 

 

ȋfrom Discrete Mathematics and Its Applications by K. Rosen) 
  
The Pige�nh�le P�inci�leǣ If 𝑘 is a positive integer and 𝑘 ൅  1 objects are placed into 𝑘 
boxes, then at least one box contains two or more objects.  
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E�am�leǣ A function 𝑓 from a set with 𝑘 ൅  1 elements to a set with 𝑘 elements is not oneǦ
toǦone. 
 
 
 
 
 
 
 
 
 
 
E�am�le: Among any group of ͵͸͹ people, there must be at least two with the same 
birthday, because there are only ͵͸͸ possible birthdays. 
 
E�am�leǣ There are ͳͲ black socks and ͳͲ white socks in a drawer. How many socks you 
need to pick ȋwithout lookingȌ if you want to wear a pair of socks of the same colorǫ 
 
 
 
 
 
 
The Gene�ali�ed Pige�nh�le P�inci�le 
 
The Gene�ali�ed Pige�nh�le P�inci�le: If 𝑁 objects are placed into 𝑘 boxes, then there is 
at least one box containing at least ⌈𝑁/𝑘⌉ objects. 
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E�am�le: Among ͳͲͲ people there are at least ̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴                           
who were born in the same month. 
 
E�am�le:  

a. How many cards must be selected from a standard deck of ͷʹ cards to guarantee 
that at least three cards of the same suit are chosenǫ  

b. How many must be selected to guarantee that at least three hearts are selectedǫ 
 
 
 
 


