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1.8 FINITE SETS, COUNTING PRINCIPLE

A set is said to be finite if it contains exactly m distinct elements where m denotes some nonnegative

integer. Otherwise, a set is said to be infinite. For example, the empty set & and the set of letters of the
English alphabet are finite sets, whereas the set of even positive integers, {2,4.6....}, is infinite.

The notation n(A) will denote the number of elements in a finite set A. Some texts use #(A), |A| or
card(A) instead of n(A).

Theorem 1.5: If 4 and B are finite sets, then 4B and AN B are finite and
n(AuUB)=n(A)+n(B)-n(ANB)
‘We can apply this result to obtain a similar formula for three sets:
Corollary 1.6: If 4, B, and C are finite sets, then so is 4AUBUC, and
n(AUBUC)=n(A)+n(B)+n(C)-n(ANB)-n(ANC)-n(BNC)+n(ANBNC)
Mathematical induction (Section 1.10) may be used to further generalize this result to any finite

number of sets.

Oligel 1o 1y ao
Lemma 1.4: If 4 and B are disjoint finite sets, then AUB is finite and
n(AuUB)=n(A)+n(B)

Proof. In counting the elements of AUB, first count those that are in A. There are n(4) of these.

The only other elements of 4UB are these that are in B but not in 4. But since 4 and B are disjoint, no
element of B is in 4, so there are n(B) elements that are in B but not in A. Therefore, n(AUB)=n(A)+n(B).

We also have a formula for n(AUB) even when they are not disjoint. This is proved in Problem
1.28.
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