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1 Introduction

Deductive arguments are such that the truth of the premises is
supposed to guarantee the truth of the conclusion. When this
happens, we call the argument “valid”. An argument is valid if
and only if, if the premises are true, the conclusion is true. Put
another way: an argument is valid if and only if the premises
entail the conclusion. Put a third way: an argument is valid if
and only if it is impossible for the premises to be true and the
conclusion false.

When an argument is valid and has true premises, we call the
argument “sound”.

In this class, we will strive for valid arguments. People will
have different opinions about which arguments are sound, be-
cause they will disagree about the truth of certain premises.
But it is much more rare to disagree about whether or not an
argument is valid. And if an argument is not valid, then it’s
not worth figuring out whether the premises are true, since the
conclusion wouldn’t follow anyway.

We often talk about an argument being valid or not valid.
But usually an argument’s validity derives from its logical form
being valid. Below are some valid and invalid argument forms.
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2 Necessary and Sufficient Conditions

Conditionals can be viewed as giving necessary and sufficient
conditions. We say A is a sufficient condition for B whenever
the occurrence of A guarantees the occurrence of B. We say A

is a necessary condition for B whenever B cannot occur without
A also occurring.

Some examples:
(i) Being a tiger is ??? condition for being an animal.
(ii) Having a racquet is a ??? condition for playing tennis.
(iii) Burning leaves is a ??? condition for producing smoke.
(iv) Having a job is a ??? condition for being employed.
(v) Being male is a ??? condition for being a bachelor.

So in the conditional, “If p, then q”, p is a sufficient condition
for q, and q is a necessary condition for p.

A conditional is true if its antecedent and consequent are both
true, or if its antecedent is false. So if you want to figure out
whether a conditional is true, look to see if the antecedent is
true. If it’s not, then the conditional is true. If it is, then look
to see if the consequent is true. If it is, the conditional’s true. If
not, then it’s not. But this is often much harder than it seems,
because you don’t know the truth values of the antecedent and
consequent. So you’re trying to figure out, not whether the
antecedent or consequent are in fact true, but whether it could
be that the antecedent is true and the consequent false.
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For example,

• If there is evil, then God doesn’t exist.

• If a terminally ill patient wishes to end his or her life, then
no one should try to prevent it.

• If I could be mistaken about my perceptual beliefs, then I
can’t trust my perception.

3



3 Modus Ponens

Modus ponens is a very popular argument form, and one that
we’ll encounter very often in this class. Its form is:

1. If p, then q

2. p

3. Therefore q

The first premise is a conditional. In the first premise, p is
the antecedent, and q is the consequent. The second premise
asserts the truth of the antecedent of the conditional in the first
premise. So, we can conclude that the consequent is true.

4



Here are some examples.

1. If Jeopardy! is on tonight, then I’m watching Jeopardy!
tonight.

2. Jeopardy! is on tonight.

3. Therefore I’m watching Jeopardy! tonight.

Not all modus ponens arguments have true premises. But
even those that don’t are valid. For example:

1. If spiders have eight legs, then spiders are insects.

2. Spiders have eight legs.

3. Therefore spiders are insects.

Here is an interesting and important modus ponens argu-
ments.

1. If the death penalty deters criminals, then we should use it.

2. The death penalty deters criminals.

3. Therefore, we should use it.
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4 Modus Tollens

Modus tollens is a slightly less popular argument form. It goes:

1. If p, then q

2. Not q

3. Therefore not p

Again, the first premise is a conditional. But the second
premise says that the consequent of the conditional is false. So
then, if the conditional is to be true, the antecedent must be
false as well.
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Here are some examples.

1. If Jeopardy! is on tonight, then I’m watching Jeopardy!
tonight.

2. I’m not watching Jeopardy! tonight.

3. Therefore Jeopardy! is not on tonight.

There are some other, more interesting cases.

1. If God exists, then it is not the case that evil exists.

2. It is the case that evil exists.

3. Therefore it is not the case that God exists.
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5 Hypothetical Syllogism

Hypothetical syllogisms are of the following form:

1. If p, then q

2. If q, then r

3. Therefore if p, then r.

You can include as many conditionals as you like, as long
as the consequent of each is the consequent of the next. This
is often used to in a reductio ad absurdum, to show that an
opponent’s position entails something absurd.
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6 Disjunctive Syllogism

A disjunctive syllogism is of the following form:

1. p or q

2. Not p

3. Therefore q

This is valid, because as long as the first premise is true, then
either p is true or q is true; if the second premise is true and
therefore it’s not p that’s true, it must be q. But be careful not
to offer a false dilemma in the first premise!

For example:

1. Either Romney doesn’t care about the poor, or he doesn’t
knows how his tax bill will affect them.

2. He knows exactly how his tax bill will affect them.

3. Romney doesn’t care about the poor.
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7 Fallacy: Denying the Antecedent

Denying the antecedent is the most common formal logical fal-
lacy. It is an argument of this form:

1. If p, then q

2. Not p

3. Therefore not q

This is not valid because the antecedent is only a sufficient
condition for the consequent, not a necessary one. It’s easy to
see that the following argument goes wrong:
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1. If that thing is a Toyota, then it’s a car.

2. That thing is not a Toyota.

3. Therefore that thing is not a car.

Of course, something can be a car without being a Toyota;
while being a Toyota is a sufficient condition for being a car, it’s
not necessary.

Or suppose I say “If you get an A on the exam, I’ll give you
$5.” You get a B, but I give you $5 anyway. Did I break my
promise? No.
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8 Fallacy: Affirming the Consequent

Affirming the consequent is a common formal logical fallacy. It
is an argument of this form:

1. If p, then q

2. q

3. Therefore p

This is not valid because the consequent is only a necessary
condition for the antecedent, not a sufficient one. But arguments
like these will crop up.
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For example:

1. If God exists, there is order in the world.

2. There is order in the world.

3. So God exists.

God’s existence is sufficient for there being order in the world,
but it is not necessary. There might be order in the world be-
cause of someone or something else. It’s easier to see where this
example goes wrong:

1. If I am the best teacher in the world, I’ll bring donuts the
day of the final.

2. I’ll bring donuts the day of the final.

3. Therefore I’m the best teacher in the world.

Suppose it’s true that the best teacher in the world would
bring donuts the day of the final. Still, there are other rea-
sons one might bring donuts – wanting to appear to be the best
teacher in the world, for example. So this argument is invalid.
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