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Valid Forms

It would be possible, though tedious, to prove all
of our logical statements by the use of truth tables.
In order to avoid this we use valid forms.

Valid Forms are sequences of statements which
have already been shown to be true, leading to a
new conclusion. To start with consider the state-
ment

If statement 1 is true and statement 2 is
true then statement 3 is true.

Suppose we have shown this to be a tautology, i.e.
always true. Now in actual proofs we have axioms
and previously proved statements which we can
take as true. So the next step is to change the
‘if. . .then. . .’ form into a definite assertion. Thus

Statement 1 is true.
Statement 2 is true.
Therefore statement 3 is true.
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Since mathematicians are lazy, and want to write

as little as possible the final step is to remove the

‘is true’.

We also use the symbol ∴ for therefore. Thus a

valid form appears like:

Statement 1
Statement 2
∴ Statement 3

All the valid forms are stated like this. Thus, for

example modus ponens has the form:

p ⇒ q
p
∴ q

It is saying that we know that p is true and that p

implies q, thus q must be true.
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Definition 1

• An argument is a sequence of statements, called

premises (or hypotheses or assumptions). There

is then a final statement, called the conclusion,

usually preceded by the special symbol ∴ (there-

fore).

• An argument is valid if whenever all the premises

are true the conclusion is as well.
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In order to show that an argument form is valid

we use the following process:

1. Identify all premises and conclusions.

2. Construct a truth table showing the premises

and conclusions.

3. Find the critical rows, these are rows in which

all the premises are true.

4. If there is a critical row in which the conclusion

is false the form is invalid.

Otherwise, if the conclusion is true in all criti-

cal rows, the form is valid.
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