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Learning more Formal Logic
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Learning more Formal Logic



For those interested to advance their knowledge

• I created a free app, called ‘The Logic Calculator’, that 
makes learning propositional logic a little easier.
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• It allows its users to perform logical operations with the 
same ease as that offered by a mathematical calculator.



Introduction to Some Fallacies
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Introduction to Some Fallacies



Bad forms of reasoning

• Fallacies are bad forms of reasoning. The vast majority are 
deductively invalid arguments.

• Knowing under what conditions an argument is (in-/)valid is 
thus key to understanding why these forms are bad.
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thus key to understanding why these forms are bad.

• Here’s another way to say that an argument is invalid:

That inference is a non-sequitur. That is, the conclusion 
does not (deductively) follow from the premises.



Affirming the consequent: Preliminaries

• Let’s first try to understand conditional if-then statements. 
Such statements have two parts:

If
Jon Snow defeats Cersei Lannister,     ANTECEDENT

then
Bran Stark will sit on the iron throne.    CONSEQUENT
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Bran Stark will sit on the iron throne.    CONSEQUENT

• Recall that the following is a good form of reasoning.

1. If Jon Snow defeats Cersei Lannister, then Bran Stark will 
sit on the iron throne.
2. Jon Snow defeats Cersei Lannister.
 Bran Stark will sit on the iron throne.



Affirming the consequent: Example

• One the well-known fallacies involves a misunderstanding 
of this form. Here’s an example:

1. If Liverpool win the premier league in 2020, Man City 
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1. If Liverpool win the premier league in 2020, Man City 
won’t win it.
2. Man City won’t win it.
 Liverpool will win the premier league in 2020.

• What’s wrong with this argument?



Affirming the consequent: Diagnosis

• Answer: Even if both premises were true, they would not 
guarantee the truth of the conclusion.

• In short, neither Liverpool nor Man City may win it as it is 
(still) mathematically possible for another team to win it.

• Unlike in the first argument, the second premise is the 
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• Unlike in the first argument, the second premise is the 
consequence, not the antecedent. 

1. P  Q 1. P  Q
2. P 2. Q
 Q  P



Petitio principii

• Petitio principii is the tactic of assuming, either implicitly 
or explicitly, what you need to prove. 

lexico.com: literally, ‘laying claim to a principle’.
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• Since what you need to prove is what your opponent 
denies, it is also known as ‘begging the question’. 

Trivia: Historically, lots of proofs of the existence of God 
relied on such tactics.



Petitio principii: Example

• Oftentimes, the sleight of hands involves synonyms.

‘Opium induces sleep because of its soporific qualities’

In argument form:
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Opium has soporific qualities.
 Opium induces sleep.

NB: Soporific just means ‘sleep-inducing’.



Ad hominem

• Ad hominem is a form of fallacy where instead of criticising 
a claim at issue one criticises the person making it.

lexico.com: literally ‘to the person’.

• We do, of course, want our information to come from 
‘reputable’ or ‘reliable’ sources.
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‘reputable’ or ‘reliable’ sources.

• But a character attack is at best a tortuous way of getting 
to the bottom of things; often it is just irrelevant.

NB: Worse, it’s a way to divert attention from the truth.

• What’s a direct way to get to the bottom of things? 
Evaluate any arguments or evidence provided!



Ad hominem: Example

• Suppose that you argue, on the basis of some evidence, 
for the claim that:

‘There is an epidemic of students using essays-for-sale 
services’.

• Ad hominem arguments are attacks on your character in 
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• Ad hominem arguments are attacks on your character in 
order to discredit the claim. 

Example: One might claim that you are not a good student 
yourself so why should we listen to what you have to say.

NB: Just because such an attack is irrelevant doesn’t mean 
that the claim at issue is true!



Equivocation

• To equivocate: “[u]se ambiguous language so as to conceal 
the truth or avoid committing oneself” (lexico.com).

• The namesake fallacy trades on some equivocation to 
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• The namesake fallacy trades on some equivocation to 
establish a conclusion.

• To be precise, such a fallacy is committed when the same 
term is used variably in different parts of the argument.



Equivocation: Example

1. Persons are either men or else women.
2. Ephialtes of Trachis is a person.
3. Men never betray their homeland.
4. Ephialtes of Trachis betrayed his homeland.
 Ephialtes of Trachis is a woman.
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NB: The argument equivocates between two meanings of 
the term ‘men’: ‘males’ and ‘honourable males’.



Post hoc, ergo propter hoc

• This fallacy involves inferring that something is responsible 
for something else because the former precedes the latter.

lexico.com: Literally ‘after this, therefore because of this’.
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lexico.com: Literally ‘after this, therefore because of this’.

• We all know this kind of fallacy via another name, viz. that 
correlation does not imply causation.



• Someone may suppose that lighter fluid inhalation causes 
lung cancer because it precedes it.

• But that clearly need not be the case. Indeed, we have 
evidence that there is a common cause to both.

Lighter Fluid Inhalation Lung Cancer

Post hoc, ergo propter hoc: Example
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Lighter Fluid Inhalation Lung Cancer

Smoking
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Fallacies in the Wild: 
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Fallacies in the Wild: 
Some Examples



Journalistic integrity

• In an ideal world, journalism would just be reporting facts 
and if any opinions were given they would be clearly marked.

• Alas, in the real world, we at best get a mixture of facts and 
falsities and at worst falsities ‘all the way down’.

• Lying, hiding the truth or even dressing it in different clothes 
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• Lying, hiding the truth or even dressing it in different clothes 
is common practice in the media.

• The motivation behind such a practice is often ideological 
and/or financial.

• In what follows, I present headlines from 25/09/2019 to 
show how the same events are reported by different outlets.



Journalism as an ideological mouthpiece
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Journalism as an ideological mouthpiece
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Journalism as an ideological mouthpiece
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Journalism as an ideological mouthpiece
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Journalism as an ideological mouthpiece
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Journalism as an ideological mouthpiece
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Affirming the consequent

• Mike Huckabee was a once a governor of Arkansas and a 
presidential candidate in the 2008 and 2016 primaries.

This guy
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‘The Air Force has a saying... if you’re not catching flak, 
you’re not over the target... I’m catching the flak; I must be 
over the target.’ (televised debate January 2008).



Affirming the consequent

• Here it is in argument form:

If you’re not catching flak, you’re not over the target.
You’re catching flak.
 You’re over the target.

NB: This is another form of the same fallacy.
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NB: This is another form of the same fallacy.

• We can reformulate the conditional (using contraposition) 
to show the fallacy in the form presented earlier: 

If you are over the target, you’re catching flak.
You’re catching flak.
 You’re over the target.



Ad hominem: Greta Thunberg

• Greta Thunberg promotes awareness of man-made climate-
change and has been the subject of many such attacks.
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‘She’s ignorant, maniacal and is being mercilessly 
manipulated by adult climate bedwetters funded by Putin’



Ad hominem: Greta Thunberg
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• Bolt goes on to say: “I have never seen a girl so young and 
with so many mental disorders”.



Petitio Principii

• Donald Trump, of course, needs no introduction.
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‘The news is fake because so much of the news is fake’ 
(News Conference 17/02/2017, transcript by CNN).



Group Exercise
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Group Exercise
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The End
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The End


