
SYMBOLIC LOGIC 
UNIT 1: 
INTRODUCTION 
TO LOGIC



What is an argument? 

An argument is the public, linguistic expression of 
reasoning. 

An argument is (or could be rephrased as) a set of 
sentences consisting of one or more premises, which 
contain the evidence, and a conclusion, which is supposed 
to follow from the premises. 



Deductive vs. Inductive Arguments 

In a deductive argument, the premises are intended to 
give absolute support for the conclusion. The premises are 
intended to guarantee the conclusion. 

e.g. Every dog is a mammal. Your pet is a dog. So, your pet is a mammal. 

In an inductive argument, the premises are intended only 
to make the conclusion probable to some extent. 

e.g. Planes rarely crash, so my flight to Albuquerque tonight won’t crash. 

e.g. Students who keep up with the readings and exercises usually get a good 
grade in Symbolic Logic, so if I do this I’ll get a good grade too.













What is a (deductively) valid argument? 

An argument is valid if it would be impossible for the 
premises to be true and the conclusion to be false. 

A crucial, sometimes counterintuitive feature of this definition: 

The question of whether the premises and/or conclusion are actually true is 
completely irrelevant to assessing validity.



Counterexamples 

A quick (but fallible) way to test an argument for validity 
is to try to imagine a situation in which the premises were 
true and the conclusion was false.  

If you can do this, then the argument is invalid. If you 
can’t, then either you’re not imagining hard enough or the 
argument is valid.





Some Valid Arguments 

Every dog is a mammal. Fido is a dog. So, Fido is a mammal. 

Bill DeBlasio is mayor of New York. After all: the king of the vampires is always 
also mayor of New York, and DeBlasio is king of the vampires.  

If the moon is falling toward earth, then the US will soon be part of Canada. And 
the moon is falling toward earth. Therefore, the US will soon be part of Canada. 

Some Invalid Arguments 

Rats speak a sophisticated dialect of English. Therefore, we should let them have 
most of our food. 

Every dog is a mammal. Fido is a mammal. So, Fido is a dog. 

If the moon is falling toward earth, then the US will soon be part of Canada. And 
the US will soon be part of Canada. Therefore, the moon is falling toward earth.



Truth/Falsity vs. Validity/Invalidity  

• It makes sense to call a statement true (or false), but it doesn’t make sense to 
say that an argument is true or false. 

• To ask whether an argument is true is to commit a category mistake. It shows 
that you don’t fully grasp the concepts that you are using.  

• This is similar to asking whether a sofa believes that democracy is good. Sofas 
aren’t the kinds of things that can have beliefs, so the question is nonsensical. 

• Similarly, it makes sense to say that an argument is valid or invalid, but it doesn’t 
make sense to say that a single statement (assertion) is true or false.











Logical Form 

An argument’s logical form is the pattern of reasoning to 
which it conforms. 

Like arguments themselves, an argument form can be 
either valid or invalid. 

If an argument form is valid, then every instance of that 
form is valid.



Logical Form 

An invalid instance of an argument form is a 
counterexample.  

A counterexample to an argument form shows that the 
form is invalid. 

A counterexample to a particular argument is another 
argument with the same form that is invalid. 

Only arguments with valid argument forms are valid.



Logical Form 

The central idea of symbolic logic is to assess arguments 
for validity by paying attention only to their forms. 

So, the central skills we will learn in this class are: 

Recognizing arguments’ forms.  
(This involves translating the argument into a formal language.) 

Recognizing which argument forms are valid.  
(This involves manipulating the symbols of the formal language.)



Formal Inference Rules 

Bert is a philosopher. 

Therefore: Someone is a philosopher. 

A rule: whenever you have a person’s name in a sentence, 
you can replace the name with “someone”.  

Is this a formal inference rule, because it pays no attention 
to the meanings of linguistic expressions (e.g., to whom a 
name refers), but only to aspects of their logical forms 
(i.e., that it is a name rather than a common noun).



Formal Inference Rules 

All dogs are mammals. 

Fido is a dog. 

Therefore, Fido is a mammal.



Formal Inference Rules 

All dogs are mammals. 

Fido is a dog. 

Therefore, Fido is a mammal.

All Xs are Ys. 

A is an X. 

Therefore, A is a Y.

Whatever we substitute for X, Y, and A, we get a 
valid argument.  

This is a valid argument form.



Formal Inference Rules 

If John is a philosopher, then John should know logic. 

John is a philosopher. 

John should know logic. 

If ————  then __________. 

————— 

Therefore: ___________.



Formal Inference Rules 

If John is a philosopher, then John should know logic. 

John is a philosopher. 

John should know logic. 

If ————  then __________. 

————— 

Therefore: ___________.

Modus Ponens 

p ⊃ q 
p _______ 
/∴ q



SYMBOLIC LOGIC 
UNIT 2: 
THE STRUCTURE 
OF SENTENTIAL 
LOGIC 



Important Skills: 

1. Recognizing which English sentences are compound, 
and which are simple. 

2. Identifying the structure of compound English 
sentences. 

3. Understanding the symbols and structure of formulas 
of sentential logic.



Declarative Sentences  
(the kind we’re talking about in this course) 

A declarative sentence is the kind of sentence that can be 
true or false. 

E.g.: “Dogs are better than cats.” 

Non-declarative sentences: 
imperative sentences: “Help me!” 
interrogative sentences: “Do you have the time?” 
exclamative sentences: “Ouch!”



Compound Sentences 

A compound sentence is a sentence that has one or more 
other sentences as parts, or that could be rephrased as a 
sentence that has one more more sentences as parts. 

Note: sometimes you have to think carefully about 
whether a sentence could be rephrased as one with 
sentential parts. E.g.: 

“John and Tim went to town.” means (roughly): 

“John went to town and Tim went to town.”







The Language of Sentential Logic 

Four kinds of symbols: 

Uppercase letters: A, B, C… 
   (These stand for simple, non-compound sentences.) 

Lowercase, italic letters: p, q, r, s… 
   (These are placeholders for formulas of any kind.) 

Sentential operators: ~ , • , ∨ , ⊃ , ≡ 
   (These are translations of logically special words in 
English: not, and, or, if…then, if and only if) 

Parentheses and brackets: (, ), [, ] 
   (These indicate the structure of complex sentences.)



A recursive definition of the formulas of sentential logic: 

1. Every sentence letter is a formula. 

2. For any p and q that are formulas: 

i. ~p and ~q are formulas (“not p”) 

ii. (p • q) is a formula  (“p and q”) 

iii. (p ∨ q) is a formila (“p or q”) 

iv. (p ⊃ q) is a formula (“if p then q”) 

v. (p ≡ q) is a formular (“p if and only if p”) 

3. Nothing else is a formula.



Major Operator 

The major operator of a formula is the one that 
determines the overall form of the sentence and is the 
operator introduced last in the process of constructing the 
formula from its more elementary components. 




