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EXAMPLE 1. Let A={all odd counting numbers larger than 2} and
B={all prime numbers larger than 2}. Are these two sets equal?

Proof. The answer is: no.

We have already seen that all prime numbers larger than 2 are odd.
Therefore Bc A.

Avre all odd numbers larger than 2 prime numbers? The answer is
negative, because the number 9 is odd, but it is not prime. Therefore,
Az B. Thus, the two sets are not equal. B

EXAMPLE 2. Let C ={all continuous functions on the interval [-1,1]}
and D={all differentiable functions on the interval [-1,1]}. Are these two
sets equal?

Proof. The answer is: no.

All differentiable functions are continuous (a Calculus book might
be helpful for checking this claim), but not all continuous functions are
differentiable.

Consider the function f(x)=|x|. This is continuous, but it is not
differentiable at x=0.

EXAMPLE 1. Let AcU and BcU. Then
(AnB) =AUB".

(This is known as one of De Morgan's laws. The proof of the other
law, namely (AUB) =AnB’, is left as an exercise. August De Morgan
[1806-1871] was one of the first mathematicians to use letters and
symbols in abstract mathematics).

Proof
Part 1. (AnB) cAUB’

Let xe(AnB)". This implies that x¢ (A~B). Therefore, either xzA or
x&B. Indeed, if x was an element of both A and B, Then it would be an
element of their intersection. But we cannot exclude that x belongs to
one of the two sets. Therefore, either xeA” or xeB". This implies that
xeA"UB’.

Part 2. A"UB c(AnB)’

Let xeA"UB'. Then either xeA” or xeB’. Then either x¢A or xgB.
This implies that x is not a common element of A and B; that is,
x&(AnB). Thus, we can conclude that xe (AnB)".

As both inclusions are true, the two sets are equal.®
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