Our First Proof

(anb)V(maAb)V(maAN-=b)=

None of the rules look like this

Practice of Proof-Writing:
Big Picture..WHY do we think this
might be true?

The last two “pieces” came from the

vacuous proof lines..maybe the “~a" = (—a Vv b)
came from there? Maybe that

simplifies down to —a

Simplify TA (=a Vv b) to (-=a V b)

These identities hold for all propositions p, q, T

* |dentity * Associative
*pAT=p *(pvqg)vr=pv(qVr)
*pVF=p *(@AQAT=pA(QAT)
* Domination * Distributive
*pVT=T *pA(@Vr)=E@EAQV(PAT)
*pAF=F *pV@Ar)=@EVOA(VT)
* |[dempotent * Absorption
*PVPED *pV({PAQ =D
*PAPED *pA(PVqg =p
* Commutative * Negation
*pVqg=qVp e pVp=T
*pPAGQ=qAD *pA—p=F

10/3/2023



10/3/2023

| Vocabulary!

A proposition is a..
Tautology if it is always true.
Contradiction if it is always false.

Contingency if it can be both true and false.

pV-p
Tautology
If pistrue, p VvV —pis true; if p is false, p V —p is true.

pOp
Contradiction
If pistrue, p @ p is false; if p is false, p @ p is false.
(p—=a)Ap
Contingency If p is true and q is true, (p = q) Ap s true;
If pis true and q is false, (p = q) Ap s false.

| Meet Boolean Algebra
L S e A B A [T

Java Code boolean b true, false No special
symbol
Propositional "0, q,1" T, F A Vv - N
Logic
Circuits Wires 1,0 » No special
O
symbol
Boolean a,b,c 1,0 . + ! No special
Algebra (“multiplication”)  (“addition”)  (apostrophe symbol

after variable)

Propositional logic Boolean Algebra

(pAgqAT)VSV At pqr+s+t




