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“A deduction is speech in which, certain things having been
supposed, something different from those supposed results of
necessity because of their being so.” (Aristotle)

Aristotle (384-322 BCE)
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Validity

An argument is valid if and only if there is no conceivable
scenario in which all of its premises are true and its conclusion
false.

Propositional Logic:
An argument is tautologically valid if and only if there is no
assignment of truth-values to its sentence letters which make
the premises all true and the conclusion false.
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∀xFx ∴ Fa

T F/T

I This argument is certainly valid even though it is not
tautologically valid.

I Its validity is due to something in addition to how it is built
up with truth-functional connectives.

An argument is valid if and only if there is no conceivable
scenario in which all of its premises are true and its conclusion
false.
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I What do we need to interpret the language?

I What are situations that our language talks about like?

I What is the interpretation of names?

I What is the interpretation of predicates?
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Names

I Names

I ‘Aristotle’
I ‘London’
I ‘Alfred’
I ‘Iris’

I What is the meaning of a name?
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What’s in a name? that which we
call a rose, By any other name
would smell as sweet;

So Romeo would, were he not
Romeo call’d, Retain that dear
perfection which he owes, Without
that title.

Romeo, doff thy name, And for
that name which is no part of thee

Take all myself.
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Reference

I One of the most salient properties of words is that they refer
to things in our environment

I ‘Theaetetus’ refers to the Greek mathematician Theaetetus
I ‘the inventor of bifocals’ refers to Benjamin Franklin
I ‘tetrahydrocannabinol’ refers to the chemical compound

C21H30O2

I Reference is how language hooks onto the world—how
language is about certain aspects of the world

I Reference relates the word and the world
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“A proper name signifies nothing but the individual whose
name it is; and when we apply it to the individual, we
neither affirm nor deny anything concerning him.”
- Thomas Reid 1785 (born in Strachan, Aberdeenshire)
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“Proper names are not connotative: they don’t indicate or imply
anything about the attributes of the individuals who bear them.
When we name a child ‘Paul’ or a dog ‘Caesar’, these names are
simply marks enabling us to say things about those individuals. We
presumably had some reason for our selection of a name for a given
individual, but the name it has been given it is independent of the
reason.. . . A town may have been named ‘Dartmouth’ because it is
at the mouth of the river Dart, but its name doesn’t mean that.
If an earthquake changed the river’s course, putting a distance
between it and the town, the town’s name would not have to be
changed. . . . A proper name is attached to the object itself, and
doesn’t depend on the continuance of any attribute of the object.”

[JS Mill, ‘Of names’]

12 / 45



“A proper name has no meaning. It simply tags.”
-Ruth Barcan Marcus, 1961
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Predicates

I Predicates
I ‘smart’
I ‘funny’
I ‘human’
I ‘hungry’

I What is the meaning of a predicate?

I A property? The set of things it correctly applies to?
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I The actor who played young Lando Calrissian

= Donald Glover

I The musician who sang the hit songs “Redbone” and “This is
America!”

= Childish Gambino
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Donald Glover = Childish Gambino
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Donald Glover = Childish Gambino
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L3 models

L3 models specify the following:

I Universe U: a nonempty set of individuals

I Extensions for predicates (A, . . . ,O): subsets of U

I Extensions for names (a, . . . , h): elements of U

I Extensions for sentences (P, . . . ,Z ) : either T or F (or t, f )
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Validity for monadic predicate calculus

An argument is valid if and only if there is no conceivable
scenario in which all of its premises are true and its conclusion
false.

An argument is L3-valid iff there is no L3 model that makes
all of its premises are true and its conclusion false.
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Invalidity and countermodels

An argument is L3-invalid iff there is an L3 model that it
makes all of its premises are true and its conclusion false.

A model that demonstrates the invalidity of an argument is
called a countermodel (or counterexample) for the argu-
ment.

34 / 45



Example

I ∃x(triangle(x))

I ∀x(triangle(x) → black(x))

I ∃x(¬black(x))

I ∴ ∀x(black(x) → triangle(x))

There are three things (N,♣,3). The first is a triangle; the others
are not. The first and the second are black; the third is not.

Countermodel:

Universe: {N,♣,3}
triangle: {N}
black: {N,♣}
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Example, continued

∃x(triangle(x)). ∀x(triangle(x) → black(x)). ∃x(¬black(x))

∴ ∀x(black(x) → triangle(x))

Countermodel:

Universe: {N,♣,3}
triangle: {N}
black: {N,♣}

I Relative to this model the premises are all true and the conclusion is
false

I Premise 1 is true, since there is something in the universe that is a
triangle: N

I Premise 2 is true, since everything that is a triangle is also black.

I Premise 3 is true since there is something that isn’t black: 3.

I The conclusion is false because not everything that is black is a
triangle—♣ is black but not a triangle.
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Models and individuals

I It doesn’t matter at all what the things in our universes are.

I They could be bananas, or donkeys, or clouds, but for
specificity, it is often convenient to use integers

I So we will construct a countermodel for the argument above
as follows:

Countermodel:

Universe: {0, 1, 2}
triangle: {0}
black: {0, 1}

∃x(triangle(x)). ∀x(triangle(x) → black(x)). ∃x(¬black(x))

∴ ∀x(black(x) → triangle(x))
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∃x(triangle(x)). ∀x(triangle(x) → black(x)). ∃x(¬black(x))

∴ ∀x(black(x) → triangle(x))
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