CSE 20: Discrete Mathematics Homework #6
University of California, San Diego

Homework #6: Sets and Functions
Due Date: November 3, 2005
Student: Jan Voung (jvoung@cs.ucsd.edu)

Solutions to SF {1.15, 1.16, 1.19, 1.20, 2.4, 2.6, 2.9, 2.12} are in the book.

Prove using the element method that, for all subsets P,Q,R of U, Q — (PN R) =
Q—(PNQNR).

Pick z € Q — (PN R).

Q—(PNR)=QN(PNR)F
=QN(P°UR°

so x € ( and
(x ¢ Porx ¢ R)

Recall that B V false = B for any boolean expression B. Note, that if x € ) = true
then = ¢ @ = false.

r¢PVe¢ R=x¢PVar¢d RVe¢gQ
soz ¢ (PNQNR) and we already know

r€eEQ
therefore x € Q — (PN QN R)

So far, this shows that @Q—(PNR) C Q—(PNQNR). To show Q—(PNR) 2 Q—(PNYNR),
pickye @ —(PNQNR).

Q—(PNQNR)=QN(P°UQ°UR"

SOoyEQAN(YEPVYEQVy ¢ R)
=yceQANy¢EQV(y¢PVy¢R))
=WeQNy¢Q)VyeEQA(yEg PVy ¢ R))
= falseV(y€e QAN (y ¢ PVy ¢ R))
=yeQAN(ygEPVyé¢R)

soy € (QN(P°UR"))
y€(@Q—(PNR))

This shows @ —(PNR) 2 Q—(PNEQNR). Along with the earlier result that Q—(PNR) C
Q—(PNQNR), we'veshown Q@ — (PNR)=0Q —(PNQNR).



