
~positional Logic

And some first-order logic afterwards)

Propositional Logic So Fars

- Symbols -

astring of symbols is a formula if :
-

logical axioms schema

1. atomic formulas 1. it is an atomic formula 1
. (2- (B-()

a official : Ar
,

A
,

Az... 2. it is (-2)
,

where L is a formula 2. ((+(B- () - (k-B) - (t())

b . unofficial : A
,
B

,
C, ...

3
.

it is (2-B) ,
wherea &B are formulas 3. ((GB(3(-2)) - (((-B) - 2)-p))

2 . 2 connectives 4. nothing else is a formula

a official : 1
.

->

b . unofficial : (also includes) 1
,
V, -our only rule of procedure is Modus Poviens (MP)

3. grouping symbols
:1

,
( -given 23 (C-B)

,
we may infor

Deductions

definition : (from a set of hypotheses &) is a sequence of formulas : 0, 02 , 03 ,
..

. In such that every formula Or in the deduction is either :

I - a logical axiom

Or

2. a hypothesis (CES)
or

3. follows from preceding formulas 8: 29:
(i

, j<
K) by MP

- gi is 1950u) or 9j is (p-gn)

We'll try to prove 19-9) from 2= 0 (E + (9-g))

-> options to try

1 . (93(gag)) Atiom Schema

2. (1g(gg))-((geg)(939))) Axiom Schema 2

3
. (19-p) = (g+ g)) 1

,
2 MPI ↳This is a deduction of (999) - 1959) from no hypotheses

try again :

2 . ((3/109)- (lgelgeg)= (939))) Axiom 2

3
.(gs((gsg(g)) Axian !

4. ((93(959)) - (g3g)) 2,3 MP

5. (psg) 1,9 mp

Deduction Theorem

-
The hypotheses

If & is a set of formulas 3G7B are formulas
, then ;

& + (a-B) (There is a deduction of 16-B) from the set of hypotheses 2)

if
,

and only if
, [VEG3TB

-

redo the proof above :

0 + (g- g)

Ep359

1 . O hypothesis

Soundness Theorem

("deductions preserve Truth")

If ENC then EEC

"E entails &" (every assignment of TS F to atomic formulas that make every formula in E true
,

also makes2 truel



Proof

ENC means that there is a deduction &, , 92 . ... In such that each Gi is :

1. in S

2. a logical atiom

3. follows from preceding formulas by MP

We'll prove this by induction

↓ Type F < Type #

aside : If
you have a statement involving nEN3 it is true for no (or n= i) G if it is true for nik implies it is true for N=KH1 then it is true for all 120 (11)


