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Test 3 Proof solutions

A.Provethat (a-(bNc))=(@-b)U(a-c)

We will use Extensionality. First, we must prove that every member of (a - (b
N ¢)) is amember of  (a-b) U (a - c), and vice versa . Letd be an arbitrary
object.

(=) AssumedE (a-(bNc)) .ThendEaandd&( bNc). So,~(dEb &d
€c). By De Morgans law, it follows that db or d¢ c.

Case 1. d&b. Inthiscase, d€aand dZ b, sod € a-b. By disjunction
introduction, (d € a-b v d&€a-c). So, d € (a-b)U(a-c).

Case 2.d & c. Similar to case 1.
Thus, d € (a-b)U(a-c).
(<) Assume d € (a-b)U(a-c). So, either d € (a-b) or d € (a-c).

Case 1.d € (a-b). Thus,d € a and d &€ b. Trivially, sinced &b, (d Eb &
d€c¢). So,d&( bNc). Sinced € aand d & (bNc), we have that d € a-
(bNc).

Case 2. d € (a-c). Similar to case 1.
Thus,d € a-( bNc).

Since d was arbitrary, we have shown that Vx(x € (a-(bNc)) < x € (a-b)U(a-¢)).

So, by extensionality (since both are obviously sets), we have(a - (b N c)) = (a
-b)U(a-c¢)

B. Assume that ais a set. Prove that if UaCa,then aC p(a).

Assume that Ua C a. We know that a is a set and that @ (a) is a set, so it
suffices to prove that every member of a is also a member of £ (a). Let b be
an arbitrary member of a, i.e., assume b € a.



We need to show that b € @ (a). For this, it suffices to show that b C a. Let
¢ be an arbitrary member of b. All we need to do is show that ¢ also belongs
to a.

We have thatc Eband b € a. So, Ix( ¢ € x & x € a), and thus ¢ € Ua.
We have assumed that Ua C a, so ¢ €a. Since ¢ was an arbitrary member of b,
bCa.So,b€E @(a).

Since b was an arbitrary member of a, it follows that a & @ (a).

C.Prove: If RandS are both symmetric on A, then (R - S) is symmetric on A.

Assume that R and S are both symmetric on A.

To show that (R-S) is also symmetric on A, we need to consider two arbitrary
members of A, b and c. Assume that < b,c> € (R-S). It suffices to show that
<c,b> € (R-S).

Since <b,c> € (R-S), we know that < b,c>ER and <b.c> & S. Since R is
symmetric on A, and both b and ¢ belong to A, we have that < c,b> €R.
Similarly, since S is symmetric on A, and we have that =Sbc, we also know that

=Scb (since, if Scb were true, then Sbc would also be true, by the symmetry of

S on A). Thus, we have both <c,b> E R and <c,b> & S. So, <c,b> € (R-S).

Since b and ¢ were arbitrary members of A, we have shown that VxVy(x €E A
&ye€A) — (R-S)xy — (R-S) yX)), i.e., that (R-S) is symmetric on A.



