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Observe that if A has n elements, we can write A as {x, X2, ...,. v, }. From
the Pigeonhole Principle (Section 1.1, Exercise 8), which states that if there are
m pigeons and n pigeonholes with m > n, then at least two pigeons must get in
the same hole, it is clear that there cannot be a bijection from a finite set onto
a proper subset of itself. From the paragraph preceding Definition 2.10, this is

not the case with infinite sets. -
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Proposition 2.8 Let A and B be sets.
If A is finite and A ~ B, then B is finite.

gy L vl o feaite ovt omd

2. If B is infinite and A ~ B, then A is infinite. oL m". Sub E O*—
ﬁ& If A is finite and B C A, then B is finite. _M k e *

4. If B is infinite and B C A, then A is infinite. [-'{ Y.

Proof For part 1, first note that if A is empty, then so is B. Otherwise, A ~

) W A n} for some n in N. Since ~ is transitive, B ~ {1, 2, ..., nj.
For part 4, note that it is the contrapositive of part 3. The rest of the proof
is left as an exercise. o

Proposition 2.9 Let A and B be sets.
1. If A is finite and there exists a function f from A onto B, then B is finite.

2. If A is infinite and there exists a one-to-one function from A into B, then B
is infinite.
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