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A function from one finite set to a smaller finite set
cannot be one-to-one: There must be a least two elements
in the domain that have the same image in the range set.

Generalized Pigeonhole Principle
A generalization of the pigeonhole prinilii states that if n pigeons fly into m pigeonholes VA \ > \B\

and, for some positive integer k, k < Jhen at least one pigeonhole contains k + 1
or more pigeons. This is illustrated in Figure 9.4.2 form =4, n =9, and k = 2. Since

2 <= 9/4 =2.25, at least one pigeonhole contains three (2 + 1) or more pigeons. (In this
- pigeonhol (A (B
example, pigeonhole 3 contains three pigeons.)
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Figure 9.4.2
Generalized Pigeonhole Principle L‘
For any function f from a finite set X with n elements to a finite ith m 9 s
elements and for any positive ipteger k, i@ n/m, then there is so such 8 0‘ ‘(J"d\
that y is the image of at Im@isﬁnm elements of X. o o./\
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