CATEGORY THEORY Quiz 1 Name:
Dr. PauL L. BAILEY Tuesday, August 13, 2019

It will be convenient to use all of the notation of symbolic logic, so we can see more easily our application
of DeMorgan’s Law.

oV OR

o A AND

° — NOT

° = IMPLIES

°* & IF AND ONLY IF

In this notation, DeMorgan’s Laws may be written as follows.
e ~(pAg) & [-pV
e ~(pVg) = ["p A

Problem 1. Let A and B be sets. Show that

(ANB)NC=A~(BUC).

Solution 1. To show that two sets are equal, we show that each is contained in the other.
(Q)Let z € (ANB)NC. Thenz € AN Bandz ¢ C. Thusxz € A, z ¢ B, and x ¢ C. Now, by
DeMorgan’s Law,

t¢BANx¢C & ~(z€B)A=(zeC) & 2(zreBVvzrelC) & ~(xeBUC) & x¢ BUC,

sor€Aandx ¢ BUC. Thusz € A~ (BUC).

(D) Let z € AN (BUC). Then « € A, and z ¢ BU C. By DeMorgan’s Law (as above), x ¢ BUC if
and only if x ¢ Band z ¢ C. So, x € Aand x ¢ Band z ¢ C. Then z € (A~ B) and z ¢ C, whence
z€e(ANB)NC. O

Solution 2. We show that x € (AN B)~ Cifand only if z € AN (BUC):

r€(ANB)NCeoze(ANB)Az ¢ C
S (reANxg¢B) ANz ¢l
S (xeAN(reB)A-(zel)
sz e AN(-(xreB)A-(zel))
szreAN-(reBVvzeC) (by DeMorgan’s Law)
sSzrxeAN-(xe BUQ)
srxeANx ¢ BUC
srxe AN (BUO).



