(@A (pA(pVa)V(gh~p))A~gq

= ((gAp)V(gA~p))A~q Absorption
= (gA(pv~p)A~gq Distributivity
= (qAT)A~gq Negation

= gA~gq |dentity

F Negation



WRONG!
((@A(pA(PV@))V(gh~p))A~q

= ((gAp)V(gh~p)A~gq Absorption

(gAp)V((gN ~ p)A ~ q) Associativity



Valid argument

If it is Monday, then it is raining
It is Monday.
Therefore it is raining.

premise

%
premise

<7
conclusion

p qlp—ql g N
p—q T T T T critical row
p T F| F | F
" q F 17| 7 | T

F F| T | F



Invalid argument

c
S
If it is raining, then there are clouds q‘é é Lf
There are clouds. g s 8
Therefore it is raining.
& p q|p—>q| P N
T T T T critical row
p—q N
q T F F T
" p = T T F critical row
F F T F




Alternate definition of validity

Valid argument Invalid argument

p qalp=alllprlp—aq)—gq p qllp=q|(@ar(p=q)—p
T T T T T T T T

T F F T T F F T

F T T T F T T F

F F T T F F T T



Modus tollens

If it is spring, then the daffodils bloom.
The daffodils aren’t blooming.
Therefore it is not spring.

RELIEEES



Modus Ponens
p—q
p
" q

Elimination
pVq
~p
" q

Modus Tollens
p—q
~dq
S~ p

Transitivity
p—q
qg—r
p—=r

Generalization
p
pVg

Division into cases
pVq
p—r
q—r
‘r

Specialization
pPAq
" p

Contradiction
p—F

S~p



Proof by contradiction

;?—>F ;7-

F
critical row
T
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