Solutions to Problem Set 2, Discrete G Tri 1, 0405
1. Show that (AN B)¢ = A°U B¢ implies (AU B)¢ = A°N B°.
Solution. In the identity (AN B)¢ = A° U B¢, replace A with A¢ and B with B¢ to get

(A°N B¢ =A““UB*“ =AUB.
To finish, take compliments on both sides.

2. Prove that AN (BUC)=(ANB)U(ANC).
Solution. To do this we will establish the tautology

PV(QAR) = (PVQ)A(PVR).

This can be done with the following truth table

P Q R PAQ PAR @V R) oln o)
T T T T T T T T
T T F T F T T T
T F T F T T T T
T F F F F F F F
F T T F F T F F
F T F F F T F F
F F T F F T F F
F F F F F F F F
3. Prove that AAB = (AUB) — (AN B).

Solution.

We shall invoke the DeMorgan and distributive laws in the following chain of equalities

(AUB)—(ANB)=(AUB)N(ANB)°
=(AUB)N(A°UB°)
=(ANA)UANB°)U(BNB°)U(A°NB)

PUA—B)UDU(B—A)

=(A-B)U(B—A)=AAB.



