
71

Appendix A

Selected Patterns of Reasoning 
in Deductive Logic

Deductive logic is the study of arguments that aim to 
establish their conclusions with complete certainty. To do 
this, they rely on certain patterns of reasoning that link 
the premises and conclusions together so tightly that the 
truth of the premises would guarantee the truth of the 
conclusion. We examine some of these patterns here.

MODUS PONENS

(1) If this is true, then that is 
true.

(1) If I am thinking, then 
I exist.

(2) This is true. (2) I am thinking.

Therefore (3) that is true. Therefore (3) I exist.

René Descartes, Discourse on Method and Meditations on First Philosophy, translated by Donald 
A. Cress (Indianapolis: Hackett Publishing, 1999 [1637]).
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MODUS TOLLENS

(1) If this is true, then that is 
true.

(1) If there are intelligent 
aliens in our galaxy, then we 
would have been visited by 
aliens by now.

(2) That is not true. (2) We have not been visited 
by aliens.

Therefore (3) this is not true. Therefore (3) there are no 
intelligent aliens in our 
galaxy.

Michael H. Hart, “An Explanation for the Absence of Extraterrestrials on Earth,” Quarterly 
Journal of the Royal Astronomical Society 16 (1975): 128–135.

DISJUNCTIVE SYLLOGISM

(1) Either this is true or that 
is true.

(1) Either the kidnappers fled 
into the Fire Swamp or the 
prince is wrong.

(2) That is not true. (2) The prince is not wrong.

Therefore (3) this is true. Therefore (3) the kidnappers 
fled into the Fire Swamp.

Rob Reiner, The Princess Bride (Century City, CA: 20th Century Fox, 1987).
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HYPOTHETICAL SYLLOGISM

(1) If this is true, then that is 
true.

(1) If there is no government, 
then there will be a war of all 
against all.

(2) If that is true, then that 
other thing is true.

(2) If there is a war of all 
against all, then life will be 
nasty, brutish, and short.

Therefore (3) if this is true, 
then that other thing is true.

Therefore (3) if there is no 
government, then life will be 
nasty, brutish, and short.

Thomas Hobbes, Leviathan (Indianapolis: Hackett Publishing, 1994 [1651]).

Some patterns closely resemble the deductively valid 
patterns shown so far but are actually invalid. The follow-
ing examples show two very common invalid patterns; see 
if you can figure out situations in which the premises of 
each argument would be true but the conclusions false.

AFFIRMING THE CONSEQUENT

(1) If this is true, then that is 
true.

(1) If Fluffy is a dolphin, then 
Fluffy is a mammal.

(2) That is true. (2) Fluffy is a mammal.

Therefore (3) this is true. Therefore (3) Fluffy is a 
dolphin.
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DENYING THE ANTECEDENT

(1) If this is true, then that is 
true.

(1) If Bubbles is a dolphin, 
then Bubbles is a mammal.

(2) This is not true. (2) Bubbles is not a dolphin.

Therefore (3) that is not true. Therefore (3) Bubbles is not a 
mammal.

Some deductive arguments are about the connections 
between kinds or categories of things. Logicians call these 
arguments categorical arguments and the study of them 
is called categorical logic. Here are four of the twenty-
four kinds of valid categorical arguments. 1

CATEGORICAL ARGUMENTS

(1) All X’s are Y’s. (1) All liars are bad people.

(2) All Z’s are X’s. (2) All politicians are liars.

Therefore (3) all Z’s are Y’s. Therefore (3) all politicians 
are bad people.1

(continued on next page)

1. Remember that an argument can be valid even if the premises aren’t 
true! Maybe some politicians aren’t liars. Maybe some liars aren’t bad 
people. Still, if all liars are bad people and all politicians are liars, then 
it must be true that all politicians are bad people.
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CATEGORICAL ARGUMENTS (CONT.)

(1) All X’s are Y’s. (1) All high school students 
are people who are under 21.

(2) No Y’s are Z’s. (2) No people who are under 
21 are people who are allowed 
to drink.

Therefore (3) no Z’s are X’s. Therefore (3) no people who 
are allowed to drink are high 
school students.

(1) All X’s are Y’s. (1) All mammals are animals 
that nurse their young.

(2) Some X’s are Z’s. (2) Some mammals are ani-
mals that lay eggs.

Therefore (3) some Z’s are 
Y’s.

Therefore (3) some animals 
that lay eggs are animals that 
nurse their young.

(continued on next page)
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CATEGORICAL ARGUMENTS (CONT.)

(1) Some X’s are not Y’s. (1) Some people who audi-
tioned for American Idol are 
not good singers.

(2) All X’s are Z’s. (2) All people who audi-
tioned for American Idol are 
people who think they can 
sing.

Therefore (3) some Z’s are 
not Y’s.

Therefore (3) some people 
who think they can sing are 
not good singers.

Many kinds of categorical arguments are invalid, as 
illustrated by the following example. Both of the prem-
ises in the following example are true, but the conclusion 
is false.

(1) All X’s are Y’s. (1) All dolphins are 
mammals.

(2) Some Y’s are Z’s. (2) Some mammals are crea-
tures that can build rockets.

Therefore (3) some X’s are Z’s. Therefore (3) some dolphins 
are creatures that can build 
rockets.
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Logicians sometimes contrast deductive arguments 
with inductive arguments, which don’t aim to establish 
their conclusions with certainty. Consider, for instance, the 
following argument: No one you know has ever shown up 
to class wearing a chicken costume or had a teacher who 
showed up to class wearing a chicken costume. Therefore, 
your teacher will not show up to your next class wear-
ing a chicken costume. Assuming that the first premise 
is true, this is a reasonably strong argument; it gives you 
a good reason to believe that your teacher will not show 
up to your next class wearing a chicken costume. But it 
doesn’t guarantee that he or she won’t do so; even though 
the premises are true, it’s still possible that your teacher 
will show up to your next class dressed as a giant chicken.
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