Chapter 3 – Categorical Logic

All human beings are mortal
Students are human beings
Therefore students are mortal

This is a form of categorical syllogism, or categorical argument. It is an inference from 2 categorical premises. 

4 types of categorical statements:
1) All dogs are mammals
2) Some plants are carnivores
3) No women are fathers
4) Some men are not uncles

All contain a subject term (tells us which things the statement is about), a predicate term (which characterizes the members of the subject term), scope word (which tells us how many members of the subject term we’re talking about) and a copula (is or are – which joins subject to predicate)

Categorical statements make assertions about interrelations between categories or classes

Example 1 tells us all dogs are mammals, a universal affirmation makes a positive statement about all members of the subject class dogs. Example 2 tells us some plants are carnivores, is a particular affirmation.

Universal affirmative statements like example 1 are called “A” statements. Particular affirmative statements like example 2 are called “I” statements. 

Example 3 and 4 are negative statements. Example 3 is a universal negation. Example 4 is a particular negation. Universal negations are “E” statements, and particular negations are “O” statements. 

Standard Form

A: All S are P
I: Some S are P
E: No S are P
O: Some S are not P

Distributed and undistributed terms

Easier to determine whether the subject term is distributed or undistributed is easier than determining whether the predicate term is. The subject term in an A sentence is distributed (example 1 makes a claim about all dogs, and if we know it’s true, we know something about every dog). 
When subject term tells us about some, not all of the members of the class named by the term, we say the subject is undistributed. An undistributed term makes a claim about some but not all of the members of the class that it names

Distribution of subject terms – subject terms in universal statements are distributed, subject terms in particular statements are undistributed

Distribution of predicate terms – predicate terms in affirmative statements are undistributed, predicate terms in negative statements are distributed. 


	
	Subject term
	Predicate term

	distributed
	A, E
	E, O

	undistributed
	I, O
	A, I




	
	Universal
	Particular

	Affirmative
	A: All S are P
Subject term distributed 
Predicate term undistributed 
	I: Some S are P
Subject term is undistributed
Predicate term is undistributed

	Negative
	E: No S are P
Subject term is distributed
Predicate term distributed
	O: Some S are not P
Subject term undistributed
Predicate term distributed



Categorical Arguments

All categorical syllogisms contain 2 premises, each of which is categorical statement, and a conclusion, also a categorical statement. Together these statements contain three terms, each term occurs exactly twice in exactly 2 of the statements. 

All human beings are mortal
Students are human beings
Therefore students are mortal

3 terms in this argument are human beings, things that are mortal, and students. Human being occurs twice – once in each premise. Student occurs in the second premise and conclusion. Things that are mortal occur in the first premise and in the conclusion. The 3 terms are called major term, the minor term, and the middle term. The major term is the predicate of the conclusion. In above example, the major term is things that are mortal. Minor term is subject of the conclusion, students. The middle term is that connects the major and minor terms. Appears in both premises, but NOT the conclusion – human beings. 

Evaluating Syllogisms

We use 3 rules to evaluate syllogisms. An argument that breaks any of these rules is a bad one. 
1. At least one premise must distribute the middle term
2. If a term is distributed in the conclusion, it must also be distributed in at least one of the premises
3. The number of negative claims must be the same in the premises and conclusion

To evaluate the validity of syllogisms, need to determine whether the terms in a categorical statement are distributed or undistributed and affirmative or negative. 
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