Propositionsin Logic

P A propaosition is a sentencew hich is
unambiguously true or false

PPropositions:
<4=2+2
<5>10
<Montanaisthe capital of M ozambique

P Not Propositions:
<x=21
<">$
<Thegraph G is Eulerian, but nat Hamiltonian

Representing Propositions with
Letters

PWhen discussing therules of logic, we often
denotepropaositions with letters, just like
variables in mathematics

P Wecan pull out some propositions from what we
wer egiven and what we wished to prove:

<p: Gisplanar

<q: Gcontans asubdivision of Kg

<r: G contans asubdivision of Kjs

<s: Ghas & least five vertices of degree at |east 4

Trandatingto M athematics

POur gvens are:
< —|p
<=S (thisis implied by the second given pr oposwtion)

<p6 (qwr)
<Q6s

PWe are asked to prove:
<r

PWecan prove this using the mathematical rules of
logical inference

Butfirst... A little notation

L ogical Symbols

Negation -p hotp Truewhen pis
false

Conjunction pvg pandq Truewhen both p
and g are true

Disjunction pwg Porq Truewhen either p
o gistrue or both
pimplies q
if p,then g Alwaystrue, unless
ponly if g pistrueand qis
9 implicitly false.

Implication p 64




Truth Tables

Compound Statements

P Astatement that is composed of simpler
statements joined by some logical connective(s)
such as “v,” “w,” “r,” etc... iscalled a compound
[or oposition

P Astatement which is not acompound statement
iscalled a s mpleproposition

PWe are thus interested in determining the truth

value (True or False) of a compound proposition <«
giventhe truth values of the simple propositions (

of which it iscomposed. This is the biconditional

prd Thisis the exclusive OR
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