Math205 Handout 1: Sets and Logic Formulae 2006

e Basic Definitions

Set Theory Notation | Definition Logic Notation
Complement A not in Not ~D
Intersection ANB in both And pAq
Union AUB in either or both Or pVq
Disjoint Union ANAB in either but not both Xor pVyq
If p is true then ¢ is true | Implies p—q
If p and q are the same If and only if | p < gq
Universal Set u Always true Tautology Ty
Empty Set %) Never true ~ (Tp)
plal~p|pAqg|pVqg|pVg|lp—q|p=q]|To
010 1 0 0 0 1 1 1
Truth table: | 0 | 1 1 0 1 1 1 0 1
110 0 0 1 1 0 0 1
1|1 0 1 1 0 1 1 1
e Basic Relationships
Double Negation ~(~p) = p
De Morgan ~(pVvg = (~p)A(~q) ~(pAg) = (~p)VI(~a)
Commutative (pVqg = (qVp) (pANqg) = (gAp)
Associative (pVgVvr = pV(gVr) (pAg)AT = pA(gAT)
Distributive pV(ghT) = (Vg A(pVr)) pA(gVvr) = (pAq)V(pAT))
Idempotent pVvp = p pAp = p
Absorbtion pV(pAg) = p pA(pVyg) = p
Identity pV(~Ty) = p p ATy, = p
Cancellation p V(Ty) = To p AN~Ty) = (~Tp)
Inverse pV(~p) = Tp p AN(~p) = (~T)
Xor pNVg = (~PAg)N(pVaq)
= (~¥pAgVpA(~q)
Implication p—q = (~p)Vg
Biconditional p—=q = ((~p)VgA(pV(~q)
= p—aNl@—p)
= (~(Vva)Viprag
e Quantifiers
There Exists 3
For All A
Negation ~ Wz (p(x)) = 3Tz (~px))
~ 3z (p(x) = Vo (~p))
Contrapositive Vo (p(z) — q(z)) = Va ((~q(x)) — (~ p(x)))
Equivalences Vo (p(z) Ag(z)) = (Vz p(z)) A (Vz q(x))
Jz (p(z) Va(z)) = (G pl@))Vv (G g(a))
Implications Jz (p(x) Aq(z)) —  (Fz plx)) A Bz q(z))
(Vo p(z)) v (Vo q(x)) — Vo (p(z)Vq(z))



