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“[W]e can say flatly that the history of [Western] logic begins 
with the Greek Philosopher Aristotle…

Although it is almost a platitude among historians that great 
intellectual advances are never the work of only one person 
(in founding the science of geometry Euclid made use of the 

results of Eudoxus and others; 
in the case of mechanics Newton stood upon the shoulders of 

Descartes, Galileo, and Kepler; and so on), 
Aristotle, according to all available evidence, created the 

science of logic absolutely ex nihilo” 
(Mates 1972: 206; interpolations are mine).



Storytime!



“Aristotle was born in 384 BC, in 
the Greek colony and seaport of 
Stagirus, Macedonia. His father, 
who was court physician to the 
King of Macedonia [Amyntas III, 
father of Philip II], died when 
Aristotle was young, and the 
future founder of logic went to 
live with an uncle…”



“When Aristotle was 17, he was sent to 
Athens to study at Plato’s Academy, the 
first university in Western history. Here, 
under the personal guidance of the great 
philosopher Plato (427-347 BC), the 
young Aristotle embarked on studies in 
every organized field of thought at the 
time, including mathematics, physics, 
cosmology, history, ethics, political 
theory, and musical theory...”



“But Aristotle’s favorite subject in 
college was the field he eventually 
chose as his area of concentration: 
the subject the Greeks had only 
recently named philosophy…
[And] Aristotle would write the very 
first history of philosophy, tracing 
the discipline back to its origins in 
another Greek colony, the bustling 
harbor town of Miletus...”



“Thales of Miletus (625-546 BC) first 
rejected the customary Greek myths of 
Homer and Hesiod, with their exciting 
stories of gods, monsters, and heroes 
proposed as explanations of how the 
world and all that is in it came to be, 
and offered instead a radically new 
type of explanation of the world” 
(Herrick 2013: 8-9). 



Subsequent historical research 
across various disciplines confirms 
that “something special” was 
happening in Greece during its 
Classical Period (see Heaton 2017, 
chapter 2). 



“For the ancient Egyptians, following the time-honoured ways of their ancestors was 
literally believed to be a matter of life and death. The divine order and cosmic harmony 
of Ma’at could turn to chaos and violence if the ruler or his people did not adhere to 
their traditions and rituals. 
To put it bluntly, Ancient Egyptians believed that they had a sacred duty to do things as 
they had ‘always’ been done, and a priest who was writing mathematics would not have 
thought it a good idea to invent a new way of doing things…
In contrast, later generations of Greek historians were justifiably proud of the fact that 
in Greece learned men debated mathematical truths… The emphasis on mathematical 
proof, and the rigorous articulation of logical principles, are characteristically Greek 
innovations” (Heaton 2017: 34-5; emphasis in original). 



Important Concepts



Aristotle was the first to notice a sharp 
distinction between two very different types of 
reasoning...



Deduction and Induction



A deductive argument is...

an argument where the author of the argument intends to 
show that its conclusion must be true if its premises are true; 

ie an argument in which it is impossible for the conclusion to 
be false if the premises are true; 

ie an argument in which the truth of the premises 
NECESSITATES the conclusion. 



Examples of 
deductive 
reasoning

A. All bats are mammals. But no 
mammals are birds. So it must 
be that no bats are birds. 

B. If it is raining, then the lawn is 
wet. It is raining. Therefore, 

certainly the lawn is wet. 
C. Either we will eat burritos or we 

will eat fried rice. We will not be 

eating burritos. Therefore, 
necessarily we will eat fried 
rice. 



An inductive argument is...

an argument where the author of the argument intends to 
show that if its premises all are true, then its conclusion is not 
certain to be true, but rather it is probably or likely true;

ie, it is unlikely that the conclusion is false if the premises are 
all true.

Inductive arguments aim to show we have good reasons to 
accept the conclusion despite the lack of complete certainty. 



Examples of 
inductive 
reasoning

A. It has been sunny for 10 days in a 
row. There are no clouds in the sky. 
So, probably it will be sunny 
tomorrow. 

B. We randomly interviewed 600 

students at El Camino College, and 
400 of them said they drink coffee 
in the morning. Therefore, it is 

probable that ⅔ of the student 
population at ECC drink coffee in 
the morning. 



Common Types of Inductive Reasoning

● Generalization from a sample
● Analogical arguments
● Arguments from a Authority
● Inference to the Best Explanation
● Hypothesis Testing



Food for thought... 



Question: 
Which is better– 
deduction or 
induction?



As a general rule...

Inductive arguments are 
what scientists use to 
argue for their findings. 



An exception would be recent advances 
in theoretical physics (which are by and 
large mathematical-deductive types of 
reasoning) which are not subject to 
experiment.



On the other hand...

Mathematicians and 
logicians almost 
exclusively use deductive 
arguments. 



Question: 
Which is better– 
deduction or 
induction?



Depends on what 
you’re doing...



In this course, we will focus on deductive 
reasoning...



Assessing 
Arguments



...is valid when the premises necessitate the conclusion; that 
is, when if the premises are true, the conclusion MUST be 
true.

...is sound when it is a. valid, and b. has true premises. 

A deductive argument...



Assessing for Validity
Method #1: 

The Imagination Method



Steps

1. Assume the premises are true.
2. Then ask yourself, “Does the truth 

of the premises guarantee the truth 
of the conclusion?” 

3. If yes, then the argument is valid; if 
not, then the argument is invalid. 





P1: Every painting ever made is in The Library of Babel. 
P2: “La Persistencia de la Memoria” is a painting by 
Salvador Dalí. 
Therefore “La Persistencia de la Memoria” is in The Library 
of Babel.

P1: All lawyers are liars.
P2: Jim is a lawyer.

Therefore Jim is a liar. 



P1: All students are drivers. 
P2: Some drivers are not students. 
Therefore some students are not drivers. 

P1: All the dogs in Athens are either pure-breeds or 
mixed-breeds. 
P2: Milo is a dog in Athens.
Therefore Milo is either a pure-breed or a mixed-breed. 



Question: 
How should we 
understand 
“validity”?



One way to think about 
validity is to think of it as a 

matter of logical 
consistency...

Two or more 
statements are 

logically consistent if 
it is possible that 
they are all true 
simultaneously. 



One way to think about 
validity is to think of it as a 

matter of logical 
consistency...

Two or more 
statements are 

logically inconsistent 
if it is not possible 

that they are all true 
simultaneously. 





An argument is valid if it would be logically 
inconsistent to believe the premises are true but 
the conclusion is false. 



1. All men are mortal.
2. Socrates is a man. 
3. Therefore, Socrates is mortal. 



POP QUIZ!
Check the following for 

logical consistency: 

“Gender plays no role in 
mathematical ability.”

“All competent 
mathematicians are male.”



One can also think about 
validity in terms of degrees 

of possibility...

For example, there are…
● Physiological 

Impossibilities
● Physical Impossibilities
● Conceptual 

Impossibilities



A conceptual impossibility is an action 
or event that it is impossible to 
conceive of or imagine actually 
happening. 
An argument is valid if and only if it is 
conceptually impossible for its 
premises to be true while its 
conclusion is false.



But...

Validity is only concerned with the 
logical relationship between the 
premises and the conclusion.

If you’re looking for truth,
you’re looking for soundness.



Example

1. If you have a beard, 
then you are a time 
traveller. 

2. RCG wears a beard. 
3. Therefore RCG is a 

time traveller. 



Homework!
Memorize this!

https://static1.squarespace.com/static/592b5bbfd482e9898c67fd98/t/5cfee355e3d8610001170211/1560208213591/The+Logic+Book+%286e%29%2C+Chapter+1+Glossary.pdf

