
Propositions in Logic

P A proposition is a sentenc e w hic h is
unambiguous ly true or fals e.

PPropos itions :
< 4 = 2 + 2
< 5 > 10
<Mont ana is the capit al of M oz ambique

PNot Propos itions :
< x = 21
< " > $
<T he grap h G is Eulerian, but  not  Hamilt onian

Representing Propositions with
Letters

PWhen discuss ing th e rules of logic, we often
denote propos itions w ith letters, just like
var iables in mathematics

PWe c an pull out some propos itions from what we
wer e given and what w e wished to prove:

< p:  G is planar
< q:  G cont ains a subdivis ion of K5

< r :  G cont ains a subdivis ion of K3,3

< s :  G has at  least f ive vert ices of degree at least 4

Translating to Mathematics

POur giv ens are:  
<¬p 
<¬s  ( th is is imp lied  by  the  seco nd give n pr opos i t ion)
< p 6 ( q w r)
< q 6 s

PWe are asked to prove:
< r

PWe c an prove th is us ing the mathematic al rules of
logical inference

But f irst...  A little notation

Logical Symbols

Negation

Conjunction

Disjunction

Implic ation

¬p

p v q

p w q

p 6 q

not p

p and q

p or q

p implies q
if p, then q
p only if q
implicitly
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True when p is
false

True when both p
and q are true

True when either p
or q is true, or both

Always true, unless
p is true and q is
false.



Compound Statements

P A statement that is composed of simpler
statements joined by some log ic al connective(s)
suc h as “v,” “w, ” “r, ” etc... is ca lled a compound
proposition

P A statement which is not a c ompound statement
is c a lled a simple proposi tion

PWe are thus interes ted in determin ing the truth
value (True or False) of a compound propos it ion
g iven the truth values of the s imple propos itions
of wh ic h it is compos ed.

Truth Tables

p    ¬p

T F
F T

p q p v q

T T   T
T F   F
F T   F
F F   F

p q p w q

T T   T
T F   T
F T   T
F F   F

p q p 6 q

T T   T
T F   F
F T   T
F F   T

p q p r q

T T   F
T F   T
F T   T
F F   F

Th is is the exclusiv e OR
p q p ø q

T T   T
T F   F
F T   F
F F   TTh is is the biconditional


