Provethat AT B = AUB.

Solution:: We will prove that the two sets A 1 B and A U B are equal by showing that each set
i3 i subset of the other, L

First, we will show that A 1 B € AU B. We do this by showing that if x isin A " B. then it
must also be in A U B. Now suppose that x € A 7 B. By the definition of complement, x ¢ A 1
B. Using the definition of intersection, we see that the proposition =({(x € A) A (x € B))istrue.

By applying De Morgan's law for propositions, we see that =(x € A} or =(x € B). Using
the definition of negation of propositions, we have x € A or x € B. Using the definition of
the complement of a set, we sce that this implics that x € A or x € B. Conscquently. by the
definition of union, we sec that x € AU B. We have now shown that A71 B € AU B.

Next, we will show that AUBC ANBR. We do this by showing that if x is in AUB, then
itmust also be in A M AV B. Now suppase that x € A U B. By the definition of union, we know that
xeAorx € B. Using the definition of complement, we sce that x & A orx ¢ B. Conscquently,
the proposition =(x € A) Vv —(x € B} is true.

By De Morgan’s law for propositions, we conclude that ={{x € A) A (x € B)) is true
By the definition of intersection, it follows that =(x € A N B). \VL now use the definition or
complement 1o conclude that x € A1 B. This shows that AU B € AN B.

Because we have shown that cach set is a subset of the other. the two sets are equal, and the
identity is proved. <



