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Truth Tobles:

+ Truth tables give, exhaustively, the values of all truth assignments for a given formula.
+ We will see that two formulae are “the same,” logically speaking, iff they have the same truth table.

In filling out a truth table for a formula, the idea is to work recursively.
Evaluate the truth values for the innermost operations, then work outwards.
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Def'n: A G ...

- Satisfiable if there exists a truth assignment making it true.
o Equivalently, there exists a row in its TT evaluating to T.
+ A tautology if every truth assignment makes it true.
o Equivalently, every row inits TT is T.
+ A contradiction if no truth assignment makes it true.
o Equivalently, every row inits TT is F.
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To prove an argument is valid (i.e. conclusion logically follows from premises):

1.
2.
3

Identify all atomic propositions and assign each of them a propositional variable.
Encode the premises and conclusion as formulas in terms of these variables.
Show that the conclusion is a consequence of the premises, by:

A. Using truth tables

B. Using semantic calculus

C. Using formal proof.



bemml Pwo‘FS :

An alternative, syntax-based way of proving things, relying on Soundness and
Completeness theorems, which we’ll prove later.

Notune) Deductom Systenn (MRS)

In NDS, a proof is a (finite) sequence of lines.

Each line has 3 elements:

* aline number,

+ aformula, and

+ a justification, consisting of a formal deduction rule and references to
preceding lines in the proof to which it was applied.
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« See the Quick Reference Guide from Eric Blais’ website, next page.
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CS 245E DEDUCTION RULES FOR PROPOSITIONAL LOGIC — QUICK REFERENCE GUIDE

PR (Premise)

R (Re-iteration)

AS (Assumption)
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(b.)

Valid and Invalid Arguments

1. Translate the following argument in the language of propositional logic by using the
given proposition symbols.
Determine, with proof, whether the argument is valid (sound).
Premise 1 - If knowing is a state of mind (like feeling a pain), then I could always tell by
introspection whether I know.
Premise 2 — If I could always tell by introspection whether I know, then I'd never mis-
takenly think that I know.
Premise 3 - I sometimes mistakenly think that I know.
Conclusion — Therefore, knowing isn’t a state of mind.
Define proposition symbols
p Knowing is a state of mind.
q Icould always tell by introspection whether I know..
r Isometimes mistakenly think that I know.

Solution With the given notation, our premises and conclusion translate as
Premise 1: (p — q)

Premise 2: (q — (—r))

Premise 3: r

Conclusion: (—p)

We can prove that the argument is valid, for example, by using a truth table:

p q ri(p—=>9q|(@— ()| (op)
1. 1 1 1 1 0 0
2.1 1 0 1 1 0
3.1 0 1 0 1 0
4. 1 0 O 0 1 0
5. 01 1 1 0 1
6. 0 1 O 1 1 1
7. 0 0 1 1 1 1
8, 0 0 O 1 1 1

By observation, we note that in all rows where all three premises are true (in this case
there is only such row, namely row 7), the conclusion is also true. This completes the
proof that the argument is valid. D
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