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Four Standard Forms of Categorical Statements (Generalized

Universal Positive Universal Negative
A:All Xis Y E: No Xis ¥/
Shade in all of X not shared wich Y Shade in all of X' shared wich Y
Particular Positive Particular Negative
I: Some Xis V. O: Some Xisnot Y,
Dotxin X shared with Y Dotxin X not shared with Y

Note: A Complcment like non-S or non-P can substitute Xor Y,



nterences with Categorical Statements: Instructions

Given thata Catcgorical statement IS true or false, draw a Venn diagram rcprescnting that
statement, being sure to label its subject term (5) and predicate term (P). (Be sure to put the

subject term (5) on the left and the predicate term (P) on the right)

Now givcn that Venn diagram, what can you infer about other catcgorical statements? 1hatis,
are these other statements true, false, or unknown? Use a Venn diagram o justify cach of your
AnNsSwers (bcing sure to kecp cach statements subj ect term on the left and prcdicatc term on the

right). You may assume that neither S nor P is cmpty.



Cxercise #|

Assume that the following catcgorical statement 1s /rue:
No students are lazy people.

Given the truth of this statement, what can you infer about the following catcgorical statement?
No lazy people are students.

That s, is this second statement true, falsc:, or unknown?



cxercise #1: Venn Diagrams

No students are lazy people. No lazy people are students.

S P P S

Students lazy People lazy People Students

Note: lo keep things constant, we fix the CALCgOrIcs Sand P using the first stacement (on the
left) with S = students and P=lazy people. So in the second statement (on the right), students ()

is now the prcdicate and lazy pcople (P) is now the subjcct.



Fxercise #1: Inference Determined

No students are lazy people. No lazy people are students.
S P P S
Students lazy People lazy People Students

The statement on the right is true.

The truth of of the statement on the left implies that there is nothing in the area of overlap between students and lazy
people. This is also seen in the Venn diagram for the statement on the right (this diagram IS Just a mIrror image of the

left statement with scudents and lazy people swapped). So statement on the right must be true.



Exercise #7/

Assume that the following catcgorical statement 1S 77ue:
Some students are lazy people.

Given the truch of this statement, what can you infer about the following catcgorical statement?
Some lazy people are students.

That s, is this second statement true, falsc:, or unknown?



Cxercise #2: Venn Diagrams

Some students are lazy people. Some lazy people are stuaents.

S P P S

Students lazy People lazy People Students

Note: As before, we fix the categories Sand Pusing the first statement (on the lett) with S =
students and P=lazy people. So in the second statement (on the right), students (5) is now the

prcdicatc and lazy pcoplc: (P) is now the subjcct.



Fxercise #2: Inference Determined

Some students are lazy people. Some lazy people are stuaents.
S P P S
Students lazy People lazy People Students

The statement on the right is true.

The truth of of the statement on the left implies that there is something in the area of overlap between students and
lazy people. This is also seen in the Venn diagram for the statement on the right (this diagram is just a mirror image ot

the left statement with students and lazy people Swapped). So statement on the right must be true.



Categorical Statements: Conversion

The conversion of a Catcgorical statement swaps Its subj ect (S) and predicate (P) terms to create a

new Catcgorical statement.

In some instances, the new statement will be logically cquivalent to the original one. FFor

by

example, the statement "No students are lazy people” (E: No Sis P) is logically the same as "No

lazy people are students” (E: No Pis ).

Note: Again, to kccp things constant, we fix the catcgorics Sand P using the first statement

(with S = students and P = lazy people). So in the second statement, students (S) is now the

predicate and lazy people (P) is now the subject.



Conversion: E

In gcncral, any E scatement and its conversion are logically the same.

S P P S
E Statement: No Sis P E's Conversion: No Pis S.

Note: Even though Sand Pare the same in both statements, the Venn diagram of the second
statement (like all diagrams) has its left circle represent the statements subj ect (now P) and its

right circle represent the statements predicatc (now ).



Conversion: |

Similarly, any I scatement and its conversion are logically the same.

S P P S

| Statement: Some Sis P I's Conversion: Some Pis S.



Fxercise #3

Assume that the following catcgorical statement 1s /rue:
Some students are not lazy people.

Given the truth of this statement, what can you infer about the following catcgorical statement?
Some lazy people are not students.

That s, is this second statement true, falsc:, or unknown?



Cxercise #3: Venn Diagrams

Some sfudents are not lazy people.  Some lazy people are not students.

S P P S

Students lazy People lazy People Students

Note: Once again, we fix the categories Sand Pusing the first statement (on the lett) with S =
students and P=lazy people. So in the second statement (on the right), students (5) is now the

prcdicatc and lazy pcoplc: (P) is now the subjcct.



Fxercise #3: Inference Determined

Some sfudents are not lazy people.  Some lazy people are not students.
S P P S
Students lazy People lazy People Students

The statement on the right is unknown.

The truch of the statement on the left only tells us about the area of students outside of lazy people while telling us

nothing about what is going on inside the area of lazy people. Since the statement on the right only tells us about what

1S going on inside that area of lazy peopLe, it is therefore impossible to know whether the statement on the right 1S truce

or false.



Conversion: ©

In gcncral, any O statement and its conversion are 7ot logically the same.

S P P S

O Statement: Some S'is P O’'s Conversion: Some Pis S

[ ook closely and you will see that the doexis actually not in the same placc: in both diagrams.



Conversion: A

Similarly, any A statement and its conversion are 70t logically the same.

S P P S
A Statement: All S'is P A’s Conversion: All Pis S

[ ook closely and you will see that the shaded areais actually not the same in both diagrams.



Categorical Statements: Complements

Recall chat for any subjeet (S) or predieate (P) termina eategorieal statement, we may consider
ItS eomplement. The complement of a CALEgOry CONSIStS of everything not in that CaLegory. The
eomplement of the subj ect term Sis denoted as non-S; the eomplement of the predieate term P

is denoted by non-F



Fxercise #4

Assume that the following catcgorical statement 1S 77ue:
All students are lazy people.

Given the truch of this statement, what can you infer about the following catcgorical statement?
No students are nondazy people.

That s, is this second statement true, falsc:, or unknown?



xercise #4. Venn Diagrams

All students are lazy people.

S P

Students lazy People

No students are nondazy people.

S P

Students lazy People

20



Fxercise #4: Inference Determined

All students are lazy people. No students are nondazy people.
> P S p
Students lazy People Students lazy People

The statement on the right is true.

The truth of the statement on the left implies that there is nothing in the area of students outside of lazy people.

Indeed the Venn diagram for the truch of the statement on the left is the same as that for the truch of the stacement on
the right. So the statement on the right must be true.
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Categorical Statements: Obversion

The obversion of a Catcgorical scatement comes from ﬂipping 1CS quality and rcplacing the

predicate (P) with that predicates complement (non-P).

[t turns out that the obversion of each of the standard four catcgorical statements 1s logically

bD

Cquivalcnt to the original statement. So, for instance, “All students are lazy pcoplc: (A: All Sis

)

P) is logically equivalent to its obversion: "No students are non-lazy people” (No Sis non-P).



Obversion: A

In general, any A statement and its obversion are logically the same.

> P S p
A Statement: All S'is P As Obversion: No S is non-P
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Obversion: E

Similarly, any E scacement and its obversion are logically the same.

> P S p
E Statement: No Sis P E's Obversion: All Sis non-P
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Obversion: |

And so for any I scatement and its obversion.

S P

| Statement: Some Sis P

S P

I's Obversion: Some S is not non-P
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Obversion: O

And ﬁnally for any O statement and its obversion.

S P

O Statement: Some S is not P

S P

O's Obversion: Some S is non-P

20



2/

Categorical Statements: Contraposition

According to contraposition, a Catcgorical statement is Changc:d by (1) rcplacing ICS subj cCt
(S) term with that subjects complement (non-5), (2) replacing its predicate (P) term with that

predicates complement (non-P), and (3) swapping the new subject and new predicate.

In so72e instances, the new statement will be logically Cquivalcnt to the original one. For cxamplc,

by

the proposition "All students are lazy people” (A: All Sis P) is logically the same as "All non-lazy

people are non-students” (All non-Pis non-S)



Contraposition: A

In general, any A statement and its contrapositive are logically the same.

S P P S
A Statement: All Sis P A's Contrapositive: All non-P is non-S.

[ ook closely and you will see that the shaded areais actually the same in both diagrams.
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Contraposition: ©

Similarly, any O statement and its Contrapositivc: are logically the same.

S P P S

O Stafement: Some S is not P O's Contrapositive: Some non-P is not non-S.

[ ook closely and you will see that the doexis actually in the same placc: in both diagrams.



Contraposition: |

However, any I scacement and its Contrapositivc are 7ot logically the same.

O
X

S p P S

| Statement: Some S is P I's Contrapositive: Some non-P is non-S.
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Contraposition: E

However, any E statement and its Contrapositivc are 70t logically the same.

S P P S

E Statement: No S is P E's Confrapositive: No non-P is non-S.



Categorical Interences

All chis can Ccrtainly seem ovcrwhclming!

The solution: if you ever get lost, just make a Venn diagram. From that simplc: diagram, you

Sh()llld bC able dSSCSS any iﬂf@l’ CNCCS thWCCI] C&thOr ic:al statcments.
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Next Class. . .

We will have a Workshop on using Venn diagrams for making inferences from one Catcgorical

statement to another.
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