
Examples of propositions :

->=⑦ for ints n ,
nin+12 is even

- for intsn if 2 even
,
then never

S - --
=> for x, yB if xEQ

, ye Q , then

*
--

& =2 f ⑪
In proof , we've done :

-

assume n is even.

n
= 2c for (e) --

-

n = z
, y +
z

hy -2
-

E rational

:

some prop . that is false (contradiction)

We can construct compound-sitions
out of smaller propositions



Propositions that can't be broke down
are ahs propositions .

syntax vs
.
Semantics

↓ -
meaning of a

gramatically gramatical by
correct comeIt

statement(for a given language)
1 C I gramatically /-> ↳

incorrect

1tZ T- 1 is an integer
14 2 F- I is not an integer

let p , g be propositions .

example
: (p : "I is even" . 9 : "We is rational")

natural emath informal

mage semantics
-

p and q Prq & Tiff both p,gF

por q pvq Tiff ? / p. g +

not p ~P
↑

iff pist

if p ,Men q p = G - Tiff unenpT, g5
pifand only if q PC=79 Tiff p ,y match



pexclusive org pAG Tiff p ,g mismatch

a99p:9eT

I I
F

I
I q prq

T 2 is even T 3 is odd T
T2 is even F 4 is odd E
F I is even T 3 is odd F

F 3 is even F 2 is odd F

if then :

p =>g
true if p "forces" q
false if p doesn't "force" q
p =>gis false when the promise that
p forces o is false men is

Tie ?when p is T and g is F ↓
this a

&
>

If it rains , ten the gra s is wet .
e -

q q



P q if rains, prepare
rains s

wet #
-

I T T&

- ① ⑰ ⑰
F T

F I
I

If p , men q can
also be written as :

- p implies q
-

p
is a sufficient condition for 9

- p only if 9
- punenever q
-

g is necessary for p



9/15
Common mistakes :

- Setbuilder notation : variable scope

Let A = [ x=] : 31x 3 = all ints divisible

byb
A= (a =z : 31a

t xEA
x = 3azz : 31a3]

- 1 is not a proposition , it's an operator

B = [2 , 4 , 63 ,
= 32 , 43

AnB = 363 AnB

Anc = 0 AnC I
10-4

"S
,, S2 share at last one element

"

S
, ns2 +0
S
,nS2



-

reusing variables
Claim : If xy rational , then xy rational .
-
-

DI : Assume x y rational .

a
,bo

det . of rational

xy substitution

xy=

Review Propositional Logic
not P
pand qI- Pexusive or q3

3
= 7 3

,
thenqif I Ip implies)

q piff q-
Det . A Amitable lists , for every
possible truth assignment , the truthvalue of a prop .

t e



9)
za
FI I

Det
.

2 propositions are a equivalentif their truth tables are the same .

p , P
p
= xp
↑

#Pl logically equivalent to

Det . A proposition is satisfiable if its
truth table has at least me T .

Bet . A proposition is a
every

column of its trology t
.table

/



For each of : p,G ,
2 diff

logical operators
logically equivalent
not satisfiable (no +'s)

tautology


