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EXAMPLE 3. If A, B, and C are any three sets, then
A (B C)=(A B) (A C).

(This is known as the distributive property of the intersection with respect to the union.)

Proof

Part 1. A (B C) (A B)(A C)

Let x A (B C). We want to prove that x (A B) (A C).
Because x A (B C), then x A and x (B C). Therefore, x A and either x B or x C.
Because we know that x A, we can consider two cases: either x A and x B, or x A and x C. Thus, 

either x (A B) or x (A C). Therefore, we can conclude that x (A B) (A C).

Part 2. (A B) (A C) A (B C)

Let x (A B) (A C). We want to prove that x A (B C).
As x (A B) (A C), that either x (A B) or x (A C). Thus, either x A and x B, or x A and 

x C. Therefore, in any case x A, and either x B or x C. Thus, x A and x (B C). Therefore, we 
can conclude that x A (B C).

By the conclusions proved in the two formentioned parts, we have that
A B C)=(A B) (A C).

EXAMPLE 4. Let A={x Z|is a multiple of 5} and B={x Z|x is a multiple of 7}. Then 
A B={x Z|x is a multiple of 35}.

Proof 

Part 1. A B {x Z|x is a multiple of 35}.

Let x A B. Then x A and x B. This implies that x is a multiple of 5 and it is a multiple of 7. Therefore, 
x=5n and x=7m with n and m integer numbers.

If we combine these two equalities, we obtain 5n=7m.
As 5 and 7 are prime numbers, 5n is divisible by 7 only if n is divisible by 7. Thus n=7k for some integer 

number k. Therefore, x=5n=5(7k)=35k for some integer number k. This means that x is a multiple of 35.

Part 2. {x Z|x is a multiple of 35} A B.

Let x be a multiople of 35. Therefore, x=35t for some integer number t.
Thus, x is divisible by 5 (so x A) and it is divisible by 7 (so x B). This implies that x A B. Therefore, 

the two sets are equal.
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