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Lecture 3
Formalisation in
Propositional Logic
Dr. James Studd

There is no other way to learn the truth
than through logic
Averroes
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Formalisation
(1) (D ∧ V ) ∨ J

Dictionary
D : David’s hand was weak.
V : Victoria was bound to win.
J: The Jack came up on the turn.

3.4 Ambiguity

Scope ambiguity
Example
David’s hand was weak and Victoria was bound to win unless the
Jack came up on the turn.

Logical forms
(1) (((David’s hand was weak) and (Victoria was bound to win))
or (the Jack came up on the turn))
(2) ((David’s hand was weak) and ((Victoria was bound to win)
or (the Jack came up on the turn)))

Formalisation
(1) (D ∧ V ) ∨ J
(2) D ∧ (V ∨ J )

Dictionary
D : David’s hand was weak.
V : Victoria was bound to win.
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Logical notions in English
Recall last week’s definitions of tautology, contradiction and
validity for L1 sentences and arguments.
These properties of L1 can be transposed to English.
Definition
(1) An English sentence is a tautology if and only if its
formalisation in propositional logic is a tautology.
(2) An English sentence is a propositional contradiction if
and only if its formalisation in propositional logic is a
contradiction.
(3) An argument in English is propositionally valid if and
only if its formalisation in L1 is valid.
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CO2 -emissions won’t be cut. Therefore there will be more
floods.
Start by identifying the premisses and conclusion.
Next, specify a dictionary.
Dictionary.
C: CO2 emissions will be cut.
M : There will be more floods.
Next, formalise the premisses and conclusion.
Finally, check the formalised argument is valid.
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This shows there cannot be a line in the truth-table in which
both premisses are true and the conclusion is false.

3.6 Natural Language and Propositional Logic

It remains to show.
(C ∨ M ), ¬C |= M
You know two ways to do this.
Method 1: Forwards truth table.
Method 2: Backwards truth table.
Backwards truth-table
C M

(C ∨ M ) ¬ C
T 2 T F1 T ?

M
F

This shows there cannot be a line in the truth-table in which
both premisses are true and the conclusion is false.
So, the English argument is propositionally valid.

http://logicmanual.philosophy.ox.ac.uk

