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DISTRIBUTIVITY RESULTS FOR SET OPERATIONS

For the union and intersection operations, we have the two results that describe how the two
operations combine:

A ∪ (B ∩ C) = (A ∪B) ∩ (A ∪ C)

and
A ∩ (B ∪ C) = (A ∩B) ∪ (A ∩ C)

These are termed distributivity results, and are similar in spirit to the result we have from
algebra:

a× (b+ c) = (a× b) + (a× c).

To see why
A ∪ (B ∩ C) = (A ∪B) ∩ (A ∪ C)

first, we plot
A ∪ (B ∩ C)

as the shaded area: elements are in A or B ∩ C, or in both of those sets.
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Now we consider
(A ∪B) ∩ (A ∪ C)

The first term is (A ∪B):
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The second term is (A ∪ C):
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The intersection of these two sets is therefore the doubly (dark blue) shaded region
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which is identical to the Venn diagram for A ∪ (B ∩ C)
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For
A ∩ (B ∪ C) = (A ∩B) ∪ (A ∩ C)

we first inspect A ∩ (B ∪ C): this is the set of elements that are in A and in B or C (or both).
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Evidently this is the union of the two intersections A ∩B and A ∩ C.
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