Answer to Question #86080 — Math — Algebra

Question

Give a direct proof, as well as a proof by contradiction, of the following statement:
A intersection B is contained in A union B for any two sets A and B.

Solution

Direct Proof:

Let xEANB
>x€EA>x€Aorx€EB=>x€AUB.

Thus,

ANBcCcAUB.

Proof by Contradiction:
Suppose AN B & AU B, so there must be some x € An B suchthatx € AU B.
From x € A n B it follows that x € A and x € B.

But, from x € A U B it follows that x € A and x & B, which contradicts the former
implication. Thus, an assumption A N B ¢ A U B was false and

ANBcCAUB.
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