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CHAPTER 5 

EVALUATING ARGUMENTS: 
CATEGORICAL SYLLOGISMS  

Deductive Reasoning Part One 
 

What makes a conclusion of an argument 
believable?  We already know from previous 
chapters that this will depend on both the truth 
of the premises, what we have been calling the 
content of an argument (which requires 
verification and interpretation skills), and the 
logical strength of the argument, the 
relationship between premises and conclusion 
(which requires reasoning skills). As is true of 
most of this text, this chapter will only be 
concerned with reasoning skills. 
 In this chapter we will focus on arguments 
that are constructed from just four types of 
statements:  
 1. All x are y 
 2. No x are y 
 3. Some x are y 
 4. Some x are not y 
The arguments that are constructed from these 
statements are just a small part of a larger 
class of reasoning called deduction and we will 
examine some of these types of argument in 
this chapter and the next.  To begin, we should 
distinguish deduction from another class of 
reasoning called induction.  
 
I. Induction versus Deduction 
Sufficiency in deductive versus inductive 
reasoning:  
The primary task in evaluating the logic of an 
argument is to determine when the premises 
are logically sufficient to make a conclusion 
believable.  But the methods for determining 
this will depend partly on what type of argument 
it is.   
A. Deduction:   
Deductive arguments are arguments in which 
the logical relatedness between the premises 
and the conclusion is such that:  

 
if the premises were true, then logically it 
would be impossible for the conclusions to 
be false.  The central structural feature of 
deductive arguments, then, is a relationship 
of logical necessity between premise and 
conclusion. 

 
This is an example of a deductive argument: 

 
All patients on Medicare must be treated at the 
county hospital, not the community hospital.  

Since this patient is covered by Medicare, she 
must be transferred to the county hospital.   

 
B. Induction: The relationship between 
premise and conclusion in inductive arguments 
is one of probability or likelihood, but not 
certainty and necessity as in deductive 
arguments. What makes a good inductive 
argument distinctive from a valid deduction is 
that even when the premises are true they do 
not guarantee the truth of the conclusion.    
Consider the following argument 

 
Most of the students in this course have had a 
course in philosophy; therefore John has probably 
had a course in philosophy. (Implicit: John is in 
the course) 

 
Here it is possible for the premises to be true 
and give support for believing the conclusion, 
yet the conclusion could still turn out false.   
 Inductive arguments vary in strength, 
depending on the gap that would be necessary 
to fill to make the conclusion highly believable 
or certain.  The smaller the gap, that is the less 
we would still need to know or prove, the 
stronger the argument. 
 It is a common error to characterize the 
difference between deductive and inductive 
arguments by saying that induction moves from 
particular statements to generalizations and 
deductions move from generalizations to 
particular claims. Induction can do either.  For 
example, the following inductive argument 
moves from a generalization to a specific claim: 
 

1. Most of the doctorates given in physics at 
Harvard are awarded to men.  The new 
professor has a doctorate from Harvard in 
physics.  Therefore the new professor is probably 
a man.   
 

On the other hand, the next argument is also 
inductive but it moves from specific examples to 
a generalization: 

 
2. Every woman I have met who graduated from 
Harvard was extraordinarily bright; therefore all 
women who have graduated from Harvard are 
extraordinarily bright.  

 
This type of induction moves from a sample of 
individual cases (women Harvard graduates 
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whom I have met) to a generalization about a 
whole group, class or population of entities, in 
this case all women who have graduated from 
Harvard.   
 Argument 1 is only as strong as the support 
we have for the premise that generalizes.  
Argument 2 is only as strong as the likelihood 
conferred by the size and representativeness of 
the sample.  Both are inductive arguments that 
confer a certain degree of likelihood on the 
conclusion. 
 As we said, inductive arguments can be 
stronger or weaker depending on the logical 
gap between premise and conclusion.  
Sometimes inductive arguments are so strong 
that we take the conclusion as certain, for 
example “the sun will come up tomorrow, 
because it has come up every day in the past.”  
However, there are serious problems in 
philosophy about such inductions (that cannot 
be properly addressed here).  In addition, the 
distinction between inductive and deductive 
itself is finally questionable, if we think only of 
certainty versus probability.  This is because 
deductive arguments, insofar as they attempt to 
establish something true about the world of 
experience, are no more certain than their 
premises.  The premises of a deductive 
argument would have to include something only 
probable that is arrived at by induction from 
experience of the world.  Thus the conclusion is 
finally only probable even though the form of 
the argument is deductive (if the premises were 
true, then it would be certain the conclusion is). 
 In this chapter we will be concerned with 
deductive reasoning.  When a deductive 
argument succeeds and establishes a 
relationship of certainty or necessity between 
premises and conclusion it is called valid. 

 
II. Good Deductive Arguments:  Validity, 
Soundness, Cogency 
Validity: Form versus Content 
Validity is a structural or formal property of 
deductive arguments. Structure refers to how 
the statements are constructed and related to 
each other, regardless of the subject matter or 
truth of the statements.  An argument is valid, 
that is, has good structure, if and only if it is 
impossible for all the premises to be true, yet 
the conclusion false.  In other words, to say 
that an argument is valid is to say that it has a 
structure or form that guarantees that if the 
premises were all true, then the conclusion will 
be true.  When evaluating the logic alone

 Deductive logic deals with the question of 
which sentences can be validly derived from 

which.  The reason that "Some A are B" is 
validly implied by ''All A are B" has nothing to 
do with content or with truth, but only with the 
form of the sentences.   The form "Some A is 
B" validly follows from the form "All A is B."  
The logical correctness (validity) of the 
argument "All players are male, therefore 
some players are male" does not depend upon 
whether the sentence "All players are male'' is 
true.  If we knew that the statement “All 
players in the NBA are male” were true, then it 
would follow from logic alone that “Some 
players in the NBA are male.”  If we knew that 
“Jones is a player in the NBA” is true, then we 
could also infer that Jone’s is a male.  If we 
knew that the first name of that particular 
player in the NBA named Jones is Shirley, 
then we could further infer that there is a man 
named Shirley Jones.  In other words from the 
truth of “All players in the NBA are male” and 
the truth of “Jones is a player in the NBA” and 
“Jones’s first name is Shirley” we could 
conclude from logic alone that there is a man 
named Shirley Jones.  From the standpoint of 
logic conceived as a system of formal 
relationships, the argument is good whether 
the premises are in fact true or not.  However, 
since the goal of reasoning for humans is 
often or usually to arrive at truth, we must 
appeal not merely to logical form, but also to 
truth of premises and that raises the question 
of soundness.  

, the 
question of the truth of premises is not at 
issue.   

 
Soundness: A deductive argument is sound if 
and only if it is valid and its premises are true.  
To determine the actual truth of sentences we 
must pay attention to the meaning of words 
and to the world of experience, for example, 
as we do in science, in detective 
investigations, in ordinary living, etc.,  where 
information is crucial to the reasonableness of 
our beliefs, decisions, and actions.  However, 
even when our reasoning is good and our 
premises are true, we could still fail to achieve 
our goal of convincing others with our 
arguments.  Our arguments must also be 
cogent. 
 
Cogency: Cogency has to do with successful 
presentation of an argument.  It has to do with 
rhetorical style and how clear and persuasive 
we are in communicating.  A deductive 
argument is cogent if and only if it is sound 
(valid with true premises), and presented in 
such a way that it is recognized to be sound.  
At that point it would simply be unreasonable 
for someone to reject the argument.  Rather, if 
they objected at all, it would have to be on the 
basis of additional evidence, but not on the 
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basis of any questions about the logic or truth 
of what has been presented. 
It is clear from what has just been said that: 

1. Good logic alone is not sufficient for 
success in what we wish to accomplish with 
our reasoning. 
2. Good logic and truth, though necessary 
may still not be sufficient for success. 
3. Cogency is also essential to success in 
achieving what we want in reasoning 
4. In this chapter, however, we will be 
concerned primarily with logical form.  The 
deductive reasoning we will look at in the 
next three sections on immediate and 
mediated inference represent a portion of 
classical logic developed by ancient 
logicians, particularly Aristotle, and by 
medieval logicians. 
 

Summary 
Valid, unlike strong and weak (likely/unlikely or 
probable/improbable), is an absolute term.  
One argument is not relatively more valid than 
another.  Either an argument is valid or it is 
not, and that's that.  The best policy is to say 
that valid arguments are neither strong nor 
weak.  They're just valid.  It is not 
automatically a telling criticism of an argument 
to pronounce it invalid.  If you tell us our 
argument is invalid, you are merely pointing 
out that, even assuming our premises are 
true, our conclusion could still be false, even if 
believable.  But pointing that out won't bother 
us much if all we wished to establish was that, 
given our premises, our conclusion is probably 
true.  In other words, if ours is an inductive 
argument, we won't care that it's invalid—all 
we want it to be is relatively strong.  This 
chapter is about deductive arguments.  
Inductive arguments will be covered later. 
So, to summarize: 

1. A valid argument has this defining 
characteristic: On the assumption that the 
premises are true, it is impossible that the 
conclusion is false. 

2. An argument that is both valid and whose 
premises are in fact all true is called a 
sound argument. 

3. A strong inductive argument is one in 
which if the premises are assumed to be 
true, then its conclusion is unlikely to be 
false. 

4. All arguments finally depend upon how 
well presented they are in order to 
successfully convince others of the 
believability of our conclusions. 

 
Additional note on validity: Given the definition 
of validity (an argument in which if the premises 

were true, it would be impossible for the 
conclusion to be false), a valid argument cannot 
have true premises and a false conclusion, since 
validity preserves truth.  However, if one or more 
of the premises is false, the conclusion could be 
true or false.   
 
A valid
a) true premises and a true conclusion (sound)   

 argument could therefore have:   

b) false premises and a true conclusion.  
(If apples are square then the sky is blue. 
Apples are square.  Therefore the sky is blue. or 
All presidents of the US have been female.  
Hilary Clinton is president of the US.  Therefore, 
Hilary Clinton is female.) 
c) one false, one true premise & a false 
conclusion 
 
An invalid
a) true premises and a true conclusion. 

 argument can have  

(Any true statements that are not related by 
deductive validity)   
b) false premises and a true conclusion. 
(Any false statement taken as a premise that is 
not related by validity to any true statement taken 
as a conclusion.) 
c) false premises and a false conclusion. 
(Any false statements that are not related by 
deductive validity)  
 
III. Consistency, Contradiction, Contraries 
Some propositions can be true at the same time.  
For example, “Columbus sailed to a continent 
that was hitherto unknown to Europeans.”  
“Columbus’s voyage was made with three ships.” 
are consistent with each other.  Both of them 
can be true at the same time and in fact are true.  
Consistent statements may be on the same topic, 
as these were, or on unrelated topics, for 
example, “Clinton was impeached by the House 
of Representatives” and “Glenn was the first 
septuagenarian to travel into space.”  
Propositions can be consistent with each other 
even if one, some, or all of them, are false.  
Examples:  “Aristotle was the teacher of 
Socrates.”  “Ronald Reagan told the truth about 
the Iran/Contra illegal use of funds.”  These are 
both false statements, yet consistent.  They could 
both be true at the same time.  In other words, 
they are not in

 Contradictories take the form: “A and not A”  
Such statements violate the Law of non 
contradiction we covered in previous chapters.  
“Clinton committed an impeachable offense.” And 
“Clinton did not commit an impeachable offense.” 
are contradictories.  Exactly one of these must be 
true and the other false, though it may be 

consistent.  Inconsistent 
statements are statements that could not possibly 
be true at the same time.  These come in two 
forms: contradictories and contraries. 
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arguable which is which.  They cannot both be 
true and they cannot both be false. 
 Contraries are statements that cannot both 
be true, but both could be false.  “John never 
lies,” and “John always lies,” are not 
contradictories, since they could both be false at 
the same time.  They are contraries.  “There is no 
God,” and, “There is only one God,” are not 
contradictories since they both could be false (if 
there were more than one god).  These issues 
are purely logical and have nothing to do with 
actual truth.  But they can help us avoid mistakes 
about actual truth because whenever we are 
dealing with inconsistent statements 
(contradictory or contrary statements), we know 
they cannot both be true. 

Quiz: Which of the following are contraries, 
contradictories or neither? (The meaning of the 
concepts is as important as A/not A) 
tall/short 
rich/poor 
beautiful/ugly 
just/unjust 
plastic/metal 
happy/unhappy 
male/female 
male/nonmale 
merciful/nonmerciful 

 
 
 

_________________________________________________________________________________ 
  
First Exercise 
A. Which of these arguments are inductive and 
which are deductive?   

A) Anyone who gets a doctorate from Harvard can 
read and write.  Lassie got a doctorate from Harvard.  
Therefore Lassie can read and write.   
C)The potatoes have been boiling for twenty minutes, 
therefore they are cooked.   
D) Every woman I have met who graduated from 
Harvard was extraordinarily bright, therefore all 
women who have graduated from Harvard are 
extraordinarily bright”  

B. Fill in the blanks where called for, and answer 
true or false where appropriate. 
1. The premises of _________arguments are 

intended to provide absolutely conclusive 
reasons for accepting the conclusion. 

2. Valid arguments are said to be strong or weak. 

3. Invalid arguments are never strong. 
4. Sound arguments are_________arguments 

whose premises are all ________. 
5. The premises of a valid argument are never 

false. 
6. If a valid argument has a false conclusion, then 

not all its premises can be true. 
7. If a strong argument has a false conclusion, 

then not all its premises can be true. 
8. A sound argument cannot have a false 

conclusion.  
9. Strong and weak are absolute terms. 
10. A true conclusion cannot be derived validly 

from false premises.  
 

___________________________________________________________________________________ 
 
IV. Categorical Propositions1

A.  Logical Form of Sentences   
 

How many distinct sentences are there below?  
How many are there if we consider only their 
logical form? 

1. A cat is an animal that chases mice. 
2. Dolphins are not fish. 
3. Some apples are red. 
4. Only registered Republicans can vote in 
the Republican Primary. 
5. Not all Democrats are corrupt. 
6. Some actors get paid as much as star 
professional athletes. 
7. Everyone dies.  
8. No one under 21 is allowed in this bar.  
9. Computers are electronic machines.  
10. All Democrats are liberals. 

There are ten sentences of course, but only 
four logically distinct sentences, four logical 
forms of sentences.  The logical form of a 

                                                           
1Some of the following material is from John Mullen, Hard 
Thinking, Lanham, Maryland: Rowman & Littlefield, 1995. 

sentence is what you get when you replace all 
the nouns and adjectives with variables, that is, 
when you remove all the content.   

 There are many forms of sentences.  Each 
of the forms above are called categorical 
because in each case two categories or classes 
are logically related.  Put into standard form, 
there are exactly four types of categorical 
proposition. The rest of this chapter will be 
concerned with the question of deductive validity 
with regard to the relation between these four 
types of categorical statement.  
 
B. The Four Categorical Propositions in  
Standard Form: 

A: All A is B 
E: No A is B 
I:  Some A is B 
O: Some A is not B 

 
The letters A, E, I, and O are traditional 
shorthand ways of designating the four types of 
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categorical propositions.  (The sentences in part A above when expressed in standard form: 1, 4,  
7, 9 and 10 above are A.  3 and 6 are I.  5 is O.  
2 and 8 are E.) 

When we build arguments exclusively from 
these types of propositions, they are called 
categorical syllogisms.  Here is an example. 
 
Since only people over 5’4” are allowed to 
become police officers, no one from my family is 
a police officer, since none of us are over 5’4”.  
 
Put into standard form this would be: 
All people allowed to become police officers are 
over 5’4”. 
No one in my family is over 5’4” 
Therefore, no one in my family is a police officer 
 
Replacing content with variables: 
 All P are F 
 
 No M is P 

No M is F 

 
Now we can see the form of the propositions and 
therefore the form of the syllogism much more 
clearly.  It is the FORM that makes the syllogism 
valid or invalid, not the content.  We will 
concentrate here on the four categorical 
propositions in order to examine the logic of 
Categorical Syllogisms in the next section. 
 
C. The Formal Properties of Categorical 
Propositions  
A categorical proposition has four logical 
properties or components: 
1. a subject term 
2. a predicate term 
3. a copula is a verb that connects the subject & 
predicate and is either affirmative or negative in 
quality 
4. one or more words indicating quantity, 
universal or particular 
The quality and quantity determine the logical 
form of a proposition and the subject and 
predicate determine its content.  The four 
categorical propositions can be distinguished as 
follows: 
                   Affirmative             Negative 
Universal   A: All S is P           E: No S is P 
Particular   I: Some S are P    O: Some S are not P 
 
A and E propositions are Universal because they 
express claims about entire classes.  I and O 
propositions are Particular because they express 
claims about part of a class.  A and I statements 
are Affirmative  because they affirm the inclusion 
of members of one class in another class.  E and 
O propositions are Negative because they deny

A closer look at what the four categorical 
forms say: 

 
inclusion of members of one class in another.   

A: All candidates are honest. = The class of 
candidates has at least one member, and every 
one of them is a member of the class of honest 
things. 
E: No candidates are honest. = The class of 
candidates has at least one member, and not one 
of them is a member of the class of honest 
things. 
I: Some candidates are honest. = The class of 
candidates has at least one member, and at least 
one of them is a member of the class of honest 
things. 
0: Some candidates are not honest. = The class 
of candidates has at least one member, and at 
least one of them is not a member of the class of 
honest things. 
 There is some controversy about the 
translations provided above, with some 
alternative possibilities, but it need not detain us. 
Note that the term "some'' means only "at least 
one." Thus when "Some A is B" is true, it could 
be that All A is B, or it could be that just one A is 
B. And the truth of "Some A is B" does not imply 
that Some A is not B, although the latter could  
be the case. 
 The logic of these propositions and the 
arguments (syllogisms) that can be constructed 
from them, recognizes only two degrees of 
quantity:  
 1) all   
 2) less than all.   
For reasoning that depends on more specific 
degrees of quantity we would use inductive 
arguments. 
 
D. Translation into Standard Form 
In ordinary English, categorical propositions are 
often not expressed with the clarity of the 
standard forms A E I and O.   

1. If The subject or predicate mean classes but do 
use class terms,  translate them into class terms:  
“All  whales are large” becomes “All whales are 
large things.”   “Some baseball players get paid 
over a million dollars per year” becomes “Some 
baseball players are people who get paid over a 
million dollars per year. The copula or verb must 
always be in some form of “to be”: is,  is not, are, 
are not, was, were, will be, will not be, etc..  

2. Subject predicate order:  “In the middle of a 
tough game, good players rise to the occasion.” 
becomes “All good players are players who rise 
to the occasion when the game gets tough (All A 
are B).   Always identify the subject by asking 
what the statement is about. 

3. Singular Terms:  “Los Angeles has over 300 
days of sunshine per year” is neither particular 
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nor universal because “Los Angeles” does not 
name a class.  It is a singular term.  So this 
statement is a singular proposition.  Singular 
terms are nouns, pronouns or phrases that stand 
for a single object.   We can think of singular 
terms as naming a class with one member.  Thus 
propositions such as the one mentioned or “He is 
not funny” “The fourth batter struck out” can be 
treated as either Universal affirmative (A) or 
universal negative (E) propositions.   “Los 
Angeles is a city that has over 300 days of 
sunshine per year” is A.  “He is not funny” is E 
(“He is not in the class of funny things/people)  

4. Non standard Quantifiers:  “All,” “some “ and “no” 
are quantifiers.  Statements such as “Tools are in 
the drawer” translates into “Some tools are in the 

drawer” “Quitters never win” translates as “No 
quitters are winners.”   A fish is an animal that 
lives in the sea” becomes “All fish are animals 
that live in the sea.” 

5. Statements such as “All men are not jerks”  is 
ambiguous.  It could mean that “some men are 
not jerks” (O) or “no men are jerks (E).”  You 
need to determine from the context which is the 
appropriate meaning. 

6.  “Only students with a GPA of 3.5 can get into 
this program” translates as “All students in this 
program are students with a 3.5 GPA.” 

7.  Terms such as “every”, “everything,” “nothing,” 
“none”  translate into “all “or “no.”   “Few,” 
“several,” “many,” “most” translate into “some.” 

___________________________________________________________________________ 
Second exercises
Translate the following English sentences into 
A, E, I, or O form, and indicate whether they 
are universal or particular and affirmative or 
negative. Indicate also, based upon your 
common knowledge, whether they are true or 
false.  NOTE: There will be absolutely no 
correspondence between affirmative and true, and 
negative and false. These are entirely different 
distinctions. 

1. Sailboats are sometimes sloops. 
2. Only Fords are automobiles. 
3. Not all fires are caused by arson. 
4. Fire does not cause heat. 
5. Nobody’s perfect. 
6. Everyone in the room was shocked. 
7.  Patience pays. 
8.  Dole was not elected President 
9. A family the plays together, stays together. 

________________________________________________________________________________ 
 
V. Immediate Inference 

A. The square of opposition 
There are logical relationships between the 
four categorical propositions that can be 
presented in the following chart:       

 
            

                        (Not both true) 
A: All S are P<----------Contraries------------>E: No s is P 

               
                                                              
                   Contradictories                 

subalternate   (exactly one is true/false)    subalternate 
                                                                          

 ↓                                          ↓ 
I: Some S are P<------subcontraries------>O: Some S are not P 

                                   (Not both false) 
 

1. A and E are Contraries:  They cannot both be 
true.   (If “all grass is green” is true then “no 
grass is green” would have to be false and 
vice versa.  If some grass is green and some 
is not, then both A and E would be false.  But 
A & E could never be true at the same time.)  

2. A & O and E & I are contradictories.  Exactly 
one must be true, exactly one must be false.   

3. I & O are subcontraries: Cannot both be 
false.  (Both could be true: some grass is and     
some is not green.   If all grass is green, if  
 

 
4. follows that any part (some) is green and I 

would be true, but O would be false.  Likewise 
O could be true while I is false.  But they 
could not both be false.  If “some grass is 
green “ is false then E would be true and if 
“some grass is not green“ is also false then A 
would also be true which is impossible, since 
A & E cannot be true at the same time.) 

5. I is the subalternate of A and O is the 
subalternate of E.  This means that if A is 
true, I must be true and if E is true, O must be 
true.  

_____________________________________________________________________________ 
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These relations between the categorical 

propositions have been represented in the 
ancient square of opposition. We may also con-

struct the following table of valid inferences from 
each of the four categoricals. 
 

 
                                       
  If A is true                                       False                  True                   False 

 A                    E                        I                         O   

  If A is false                                 Undetermined    Undetermined           True 
  If E is  true                 False                                        False                   True 
  If E is false          Undetermined                                 True e            Undetermined 
  If I  is true           Undetermined        False                                      Undetermined 
  If I  is false                 False               True                                             True 
           If O is true                  False       Undetermined     Undetermined 
  If O is false                 True               False                  True 

 
_____________________________________________________________________________ 

 
B. Immediate Inference
      All A is B       
so, Some A is B  
 
 "Some A is not B" is false 
so, "All A is B" must be true 
 
 "Only M is L" is true 
so, "No L is M" must be false 
 
These are "immediate inferences," since 
one sentence is inferred immediately from 
another sentence.  More formally, an im-
mediate inference (or immediate argument) 
is one with only one premise, and two 
subject/predicate terms.  The two 
subject/predicate terms above are A and B.  
The first immediate inference above is valid, 
since in every case where "All A is B" is true, 
then "Some A is B" must be true. 
 

Consider:  Since it is false that all professors 
are people who have doctorates, some 
Professors are not people who have 
doctorates. 

 
1. Check to be sure that it is an immediate 

inference. It has one premise and two 
subject/predicate terms (''Professors'' and 
"people who have doctorates") so it is an 
immediate inference. 

2. Decide which of the four forms the premise 
and the conclusion are.  The premise is an 
"A" sentence, and the conclusion is an "O" 
sentence. 

3. The argument's claim is that since the "A" is 
false, then the "O" must be true. Put the 
argument in exactly the following new form, 
using only the four categorical form letters. 

              A is false 

           so, O must be true 
4. Check the square of opposition to see if it 

agrees that if the "A" sentence is false, then 
the "O" sentence must be true. Since the ''A" 
and the "O" are contradictories, they cannot 
have the same true/false value, so if the "A" 
is true, then the "O" must be false. The 
argument is valid. 
 
Another example:  It must be false that some 
Buddhists are not Democrats, because it's 
false that no Buddhists are Democrats. 
  
 "No Buddhists are Democrats" is false 
so, "Some Buddhists are not Democrats"  
must be false 
 
1. One premise and two subject/predicate 
terms. 
2. The premise is an "E", the conclusion is 
an "O" 
               E is false 
        so, O must be false 
 
We will need to reason as follows:  If "E" is 
false, then "I" is true (contradictories). If "I" is 
true, "O" can be true or false (subcontraries). 
so, If "E" is false, then "O" can be either true 
or false.   It is not the case that it MUST be 
false.  Sot the inference is NOT VALID.  We 
could also have reasoned:  If "E" is false, "A'' 
could be true or false (contraries). If "A" 
could be true or false, "O" could be false or 
true (contradictories). so, If "E" is false, then 
"O" could be false or true.   So the inference 
is NOT VALID.  Either way we reason, the 
argument is not valid.  It is not enough that 
"O" could be false; "valid" demands that it 
must be false.  

____________________________________________________________________________ 
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Third exercises

A. Decide, based upon the square of 
opposition, if the following argument schemes 
are valid or not. 
1.  A is False 
     so, E must be True 
2.  O is True 
     so, I must be True 
3.  E is False 
     so, A must be True 
4. I is False 
    so, A must be True 
5. A is True 
    so, I must be True 
 
B. Put the following into the proper argument 
schemes and then decide if they are valid or 
not. 

1. Since it's false that all philosophers are 
postmodernists, so it's true that some 
postmodernists are philosophers. 
2. Some entomologists are buglovers is false, 

so it is true that not all entomologists are 
buglovers.  

3. Since only beefeaters love steak is true, then 
it must be false that not all steak lovers are 
beef eaters. 

4. Since it's false that some elms are diseased, 
then it must be false that all elms are 
diseased. 

5. Not all books are literature is true, because 
only literature is books is false.

___________________________________________________________________________ 
 
VI. Mediated Inference: The Syllogism

Mediated inference is any argument that has 
more than two subject/predicate terms. The 
syllogism is a form of mediated inference in 
which there are two premises and three 
subject/predicate terms.  An example of a 
syllogism is as follows: 
 
Example 1: 
1) All dancers are athletes. (A) 
2) Some dancers are unhappy persons. (I) 
3) So, some unhappy persons are athletes (I) 
 
Using our method of arrows for diagramming in 
Chapter 3, any syllogism would look like this: 

 
1+2 

    ↓ 
    3 
 
An immediate inference would look like this:  
   

  1 
    ↓ 
     2 
 
Since this method cannot distinguish one 
categorical syllogism from another or one 
immediate inference from another, we will not 
use this method.  We will put syllogisms into 
standard form based on the following: 
 
A. Parts of the Syllogism 
The parts of the syllogism have names as 
follows: 

1. The syllogism has three subject/predicate 
terms, in the example above ''dancers," 
"unhappy persons," and "athletes." Each 
term appears twice. 

2.  major term:  The term that appears as the 
predicate of the conclusion (athletes). 

3.  minor term:  The term that appears as 
the subject of the conclusion (unhappy 
person). 

4.  middle term: The term that is in each 
premise, and not in the conclusion  

(dancers).  It is the mediating term that allows 
the terms in the conclusion to be logically 
related. 

5. major premise. (Premise 1): The premise 
that contains the major term.  

6. minor premise. (Premise 2):  The premise 
that contains the minor term. 

7. It is traditional to write the major premise 
on top of the minor premise. 

 
B. Procedure for Analyzing and 

Evaluating a Categorical Syllogism 
The first step in analyzing and evaluating a 
categorical syllogism is to set up the syllogism 
properly. Let’s try a couple of examples. 
  
Example 1: 
 Since no logicians are philosophers, only 

philosophers are illogical, because some 
logicians are illogical. 

 
Here are the steps: 
a. Use the indicator words to find the 

conclusion. There are two indicator words 
and both are premise indicators, so the 
conclusion must be "Only philosophers are 
illogical.'' But this is not an A, E, I, O sen-
tence, so it must be made into one. We 
agreed that "Only X is Y" should become 
"All Y is X," so the conclusion is, "All 
illogical people are philosophers.'' 
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b. Find the major term. The major term is 

defined as the predicate of the conclusion. 
It is "philosophers." 

c. Find the minor term. The minor term is 
defined as the subject of the conclusion. It 
is "illogical people." 

d. Find the major premise. The major premise 
is the premise that contains the major term. 
It is  "No logicians are philosophers." 

e. Find the minor premise. The minor premise 
is the one that contains the minor term. It is 
"Some logicians are illogical people." 

f. Construct the syllogism:    
    E    No logicians are philosophers. 
     I    Some logicians are illogical people.    
    A    So, All illogical people are philosophers. 

g. Find the middle term. The middle term is 
defined as the term that appears in each 
premise and not in the conclusion. It is 
"logicians." 

Example 2:  Not all Q is P since All P is L and 
since No L is Q. 

a. The conclusion is "Not all Q is P" = "Some 
Q   is not P."  

b. The major term is "P".  
c. The minor term is ''Q".  
d. The major premise is "All P is L."  
e. The minor premise is "No L is Q."  
f. The syllogism should be set up as: 
  A    All P is L 
  E     No L is Q 

  O    So, some Q is not P 
_____________________________________________________________________________ 

 
C. Mood and Figure

1. The Mood of a syllogism indicates the type of 
statement (A,E,I,O) the major premise, minor 
premise and conclusion are.  In the example, this 
was AII.  Since there are four possible sentence 
forms for the major premise, and the same for 
the minor premise, and the same for the 
conclusion, there are 4 x 4 x 4 = 64 possible 
mood combinations, (A,E,I,O) taken three at a 
time to form a syllogism. 
 
2. The figure of a categorical syllogism indicates 
the position of the middle term (M).  There are 
four ways in which the middle term is positioned.   
 
   1st    2nd     3rd    4th  
M is P P is M M is P P is M 
S is M S is M M is S 
S is P S is P S is P S is P 

M is S 

 
3. Mood and Figure: The Form of a Syllogism: 
The mood and the figure together determine the 
logical form of the syllogism. The arguments 
above are all the AAA mood.  Only the first figure 
is valid.   
   There is an infinite number of syllogisms 
because there can be an endless variety of 

content and ways of expressing it.  But there is a 
finite number of logical forms of syllogisms.  If we 
take the 64 possible moods and the 4 possible 
figures, that produces 256 possible forms of 
categorical syllogism.  Only 24 are valid (the 
truth of the premises guarantees the truth of the 
conclusion).   If a mood/figure combination is 
valid in one case, then it will be valid in all cases. 
 
4. Because of the logical relationship of partial or 
total inclusion or exclusion between the classes 
in the A, E, I, or O statements and because the 
statements share a class in common in the two 
premises of the syllogism, there are  four rules 
that can tell us which syllogisms are valid and 
which are not.  These rules are based on whether 
inclusion (affirmation) or exclusion (negation) has 
been asserted, whether the inclusion or exclusion 
of the middle term has been total and we 
therefore know something about all the members 
of that class (distribution), and whether the 
conclusion asserts total inclusion or exclusion, 
that is, knowledge of something about all the 
members of a class (distribution). 

 
D. Distribution of Class Terms 
If we look at the four forms of sentences, we see 
that in some cases the subject/predicate term 
refers to every member of its class, and in some 
cases it does not necessarily refer to every 
member.  For example, the sentence "All 
candidates are liars" surely refers to every 
candidate, but does not necessarily refer to every 
liar.  This is true for the subject and the predicate 
of every "A" sentence. 
 The subject term of an "A" sentence is 
distributed and the predicate term is not.  A 
subject/predicate term in an A, E, I, or O 
sentence is distributed if it says something about 

every member of the class to which it refers;  
otherwise it is not distributed.  There are four 
sentence forms, and each has a subject and a 
predicate, so there are eight possible 
distributions that concern us.  They are as 
follows, in which the distributed terms are in 
brackets:  
 
A: All [A] is B  only subject distributed 
E: No [A] is [B]   both terms distributed 
I: Some A is B neither term distributed 
0:Some A is not [B]only predicate distributed 
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E. Rules of Validity for Syllogisms

We can determine, for any possible syllogism, 
whether it is valid or not valid with the following 
rules. This is the heart of Aristotle's logic. 
There are only four rules. If a syllogism breaks 
one or more rules, then it is not valid; if it 
breaks none, then it is valid. 
 Rule 1: The middle term of a syllogism must 
be distributed, at least once. 
 Rule 2: If either the major or the minor term is 
distributed in the conclusion, then that term 
must be distributed in its premise. (If the term 
is undistributed in the conclusion, then it 
doesn’t matter whether or not it is distributed in 
the premise.) 
 Rule 3: No valid syllogism can have two 
negative premises. 
 Rule 4: No valid syllogism can have only one 
negative sentence (sentence = either premise 
or conclusion.) 
Let's look at some examples; distributed terms 
are bracketed. 
 
Example #1.   
      All [Q] is R  A universal affirmative 
      Some Z is R  I particular affirmative 
So, some Z is Q I  particular affirmative  
R1: broken—The middle term R is not distributed.  

R2: OK—No distributed terms in the conclusion.  
      R3: OK—No negative premises.  
      R4: OK—No negative sentences.  
      NOT VALID! 
 
Example #2.   

No [G] is [M]  E universal negative  
Some A is M I particular affirmative 
So, all [A] is G A universal affirmative 
   
R1: OK 
R2: broken—The minor term A is distributed in        
        the conclusion but not in the minor premise. 
R3: OK  
R4: broken—There is only one negative sentence. 
 NOT VALID! 

Example #3.  
   Not all R is A, so Some Z is A, since No Z is R. 
   This can be set up only as follows: 
        Some R is not [A]    O particular negative 
        No [Z] is [R]             E universal negative 
        So, some Z is A       I affirmative 
 R1 : OK  
 R2: OK  
 R3: broken  
 R4: OK  
 NOT VALID! 

____________________________________________________________________________ 
 
Explanation of why these rules work:
Rule 1, the middle term must be distributed at 
least once.  This means that you know 
something about every member of that class 
by negation (total exclusion) or affirmation 
(total inclusion).  If you did not, you would not 
be able to conclude anything about the relation 
between the subject and predicate terms in the 
conclusion as in example #1 above.   The 
middle term must always universally exclude 
or include in order to be able to make a 
logically valid categorical relation between S 
and P in the conclusion. 
Rule 2, if a term is distributed in the 
conclusion, it must be distributed in the 
premise.  If we can infer something about all 
members of a class in the conclusion, this 
could only be because we know something 
about all the members of that class already in 
the premise, as in #2 above.  Try your 
intuitions beginning with 2 particular premises 
and see if you could possibly conclude 
anything universally about the subject or 
predicate in the conclusion.  Your intuitions tell 
you this is absurd. 
Rule 3, there cannot be two negative 
premises, makes intuitive sense because we 
are excluding all or some of a class from 
another class and therefore know something 
about that other class (Some basketball 

players do not make a million dollars per year, 
tells us that whatever “some” we are excluding 
here, NONE of them are in the class of people 
who make a million dollars).  In order to 
conclude anything from this we must 
INCLUDE something in the class that has 
been excluded in order to be able to exclude 
this included group from the distributed class 
in the conclusion. 
Rule 4, there cannot be only one negative 
sentence in a valid categorical syllogism, 
makes sense because if we excluded 
something in a premise (E or O), we could not 
include anything on this basis in the 
conclusion.  Likewise, if we had only 
affirmative premises that only included 
something, we could not infer in the conclusion 
that anything has been excluded, which is 
what a negative categorical statement always 
does.  The only thing we can conclude from 
excluding something in a premise is excluding 
something in the conclusion.  Our intuitions tell 
us that if we have excluded something in a 
premises, we must do so in the conclusion and 
vice versa.  If it is true that “No apples in this 
basket are rotten” and “Some apples in this 
basket are red” this would only make it 
possible to EXCLUDE some red things from 
the class of rotten things.  No inclusion is 
possible. 
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Fourth exercises

Set the following syllogisms up into proper 
form of major premise, minor premise, and 
conclusion, state the mood, circle the 
distributed terms, and state whether they are 
valid or not, using the four rules. 

1. Since no logicians are friendly and only 
friendly people are trustworthy, then some 
logicians are not trustworthy. 

2. No standardized tests are valid, since only 
essay tests are valid and some standardized 
tests are not essay tests. 

3. Not all police officers are women, since 
some police officers are men and not all 
women are men. 

4. Some computers are user-friendly, so all 
computers are easy to use since only easy 
to use things are user-friendly. 

5. Only Freudians believe in the Oedipal stage, 
since only Freudians believe in the Electra 
stage and all who believe in the Electra 
stage also believe in the Oedipal stage. 

 
_____________________________________________________________________________
Fifth exercises

Set the following syllogisms up into proper 
form, write in the mood, circle the distributed 
terms, and state whether they are valid or not, 
using Rules 1-4. Using your general 
knowledge, state whether the syllogisms are 
sound. 
1. Since some letters bring bad news, some letters 

cause sadness because all bad news causes 
sadness. 

2. All poetry is difficult to understand, since 
anything symbolic is difficult to understand and 
some poetry is symbolic. 

3. Not all novels are interesting, because some 
novels are didactic and nothing didactic is going 
to be interesting. 

4. Only Labradors are intelligent dogs, since some 
Labradors are Seeing Eye dogs and only 
intelligent dogs can be seeing-eye dogs. 

5. Not all M is P, so Some P is not Y since All Y is 
M.

     ___________________________________________________________________________ 
F. The Enthymeme

Example #1:Some people must be intelligent, 
since some people are college graduates. 
This is NOT an immediate inference.  It does 
have only one premise, but it has three rather 
than two subject/predicate terms.  It is an 
enthymeme, which is an argument with one 
premise and three subject/ predicate terms.  
There is an assumed premise that must be 
added to show the syllogism here.  
 The rule of the enthymeme: If there is an A, 
E, I, or O sentence that will make the 
enthymeme into a valid syllogism, then the 
enthymeme is valid.  If there is no such 
sentence, then it is invalid.   

Here is what to do in the case of an 
enthymeme, using our example #1 above. 

a. Find the conclusion, and pick out the major 
and minor terms.    

 Conclusion:  Some people are intelligent.    
 major term: "intelligent"  
 minor term: "people" 
b. Decide if the premise in the enthymeme is 

the major or minor premise by whether it 
contains the major or minor term.  The 
premise is the minor premise, since it 
contains "people" 

c. Construct the syllogism, leaving room to 
insert the missing premise. 

  [       (A,E,I,O)                            ]  
Some people are college graduates. 

 So, some people are intelligent. 
d. Decide what subject/predicate terms will be 

in the missing sentence.  “People" will not 

be in the sentence, since it already appears 
twice.  "college graduates" and "intelligent" 
will be the terms;  one will be the subject, 
and the other will be the predicate. 

e. Decide which of the A, E, I, or O sentences 
the missing premise CANNOT be. 

  E: cannot be E because of rule 4. 
  I: cannot be I because of rule 1. 
  O: cannot be O because of rule 4. 
  A: cannot be "All intelligent people are 

college graduates" since that would break 
rule 1. 

So, the missing sentence is as follows: 
 A    [All college graduates are intelligent.] 
 I      Some people are college graduates. 
 I      So, some people are intelligent. 
RESULT: Since this is a valid syllogism, the 

enthymeme from which it was made is a 
valid

 
 enthymeme. 

Example #2.  Since not all computers have 
hard drives, it follows that some computers 
are inexpensive. 

Skipping steps, we can set this up as follows:  
      [  (A,E,I,O)       ] 
  Some computers are not hard driven. 
  So, some computers are inexpensive. 
 A: missing premise cannot be A, rule 4. 
 E: missing premise cannot be E, rule 3. 
 I: missing premise cannot be I, rule 4. 
 O: missing premise cannot be O, rule 3. 

      RESULT: The enthymeme is invalid.

_____________________________________________________________________________ 
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Sixth exercises 
A. Decide if the following enthymemes are valid 
or not valid by using the procedure illustrated in 
the two examples above. Using your general 
knowledge, state whether the enthymemes are 
sound. Use the space below each question. 
NOTE: None of the following is an immediate 
inference; why not? 
1. Since only sailboats are catboats, it follows 

that not all catboats are pleasure craft. 
2. All democracies are prosperous, since only 

prosperous countries are capitalist. 

3. Only rich people are rock stars, since not all 
popular people are rich people. 

4. Since some friendly bankers are successful, 
not all successful people are druggists. 

5. All cameras use lenses, so some eyeglasses 
are cameras. 

6. Anyone who answers only to herself as a law 
is (M) a sovereign individual.  So anyone who 
answers only to herself as a law is strong 
enough to keep promises.

____________________________________________________________________________ 
 
G. The Sorites (pronounced sor-eye'tees)  
An interlocked chain of syllogisms is a sequence 
of two or more syllogisms in which the conclusion 
of one is a premise of the other.  
Rule of the sorites: A sorites is valid if a sentence 
or sentences can be added to it that will make it 
into an interlocked chain of valid syllogisms. 
 
Example #1: Since there isn’t a living politician 
who can give us a future, there isn’t a living 
politician who is a sovereign individual, because 
only someone who has the right kind of memory 
is someone who gives us a future, and only a 
sovereign individual is someone who has the 
right kind of memory. 
 Following the indicator words and grouping 
the concept variables properly, we can simplify 
this and put it into standard form (get rid of “only” 
and translate “there isn’t a” as “No”): 

All F is R 
All R is S 

A,E,I,O? [    ] 
No L is F  

Therefore No L is S 
The missing sentence must contain S and F 
because those are the variable missing from both 
syllogisms. The question is which of the four 
categorical statements is it? 
E: cannot be E, rule 3, last three sentences and 
rule 4 first three sentences. 

0: cannot be 0, rule 3, last three sentences and     
 rule 4, first three sentences. 
I: cannot be I, rule 2, first three sentences. 
A: cannot be "All S is F," rule 2, first three     
 sentences.  Cannot be All F is S, rule 2, 
 last three sentences.. 
RESULT: The sorites is invalid
 

,  

Example #2.  All P is F, so some R is not S since    
    some R is not F and all S is P.  
    The argument above will be set up as follows. 
   
  All P is F 
  All S is P 
         A,E,I,O? [  ] 
  Some R is not F  
  SO, Some R is not S 
    The missing sentence must contain S and F. 
Could it be:    
E: cannot be E, rule 4, first three sentences. 
0: cannot be 0, rule 4, first three sentences. 
I: cannot be I, rule 2, last three sentences. 
A: cannot be "All F is S," rule 2, last three   
     sentences.  But it must be A: "All S is F” 
RESULT: The sorites is valid

_____________________________________________________________________________ 

, since with the 
addition of "All S is F" the first three and the last 
three sentences are interlocked, valid syllogisms. 

 
Chapter 5 Review

DIRECTIONS: If you cannot fill in the following 
answers without guessing, then you are missing 
some concept.  Go back over the chapter until 
you get it. 
1. Define:  Contraries,  Subcontraries,      
                 Contradictories,  Subalternates 
2. Which of the following are contraries, 

contradictories, and subcontraries? 
 a. Lincoln was the best U.S. President ever. 
 b. He hit the ball for a home run on his third    
       at-bat. 

 c. Lincoln was not the worst U.S. President ever. 
 d. Lincoln was not the best U.S. President ever. 
 e. He struck out on his third at-bat. 
 f. Lincoln was the worst U.S. President ever.  
3. Which of the following are valid? 
 a. It is true that no Z is Q, so it is false that only   

 Q  is Z. 
 b. Only Y is M is false, so some M is Y must be  
         true. 
 c. It is false that not all dogs are illogical, so 

 "No dogs are illogical" is true. 
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 d. Since "No M is H" is false, "All M is H" is t

 true. 
 e. If E is a true sentence, what do you know 

about:   
       A:    I:    0:   
 f. If E is a false sentence, what do you know 

about:  
       A:   I:   0: 
4. Define: 
 immediate inference  minor premise 
 mediated inference   subject/predicate term 
 major term     universal vs. particular 
 minor term     affirmative vs. negative 
 middle term    distributed term 
 major premise    syllogism 
 enthymeme 
 
5. Circle the distributed terms:                                    

A: All A is B        E: No A is B                                    
I:  Some A is B    O: Some A is not B 

6. Are the following valid or not?  
    a. Only existentialists are phenomenologists, 

so all socialists are existentialists, because 
no phenomenologists are socialists. 

    b. Not all logic students are communists, since 
some communists are nudists. 

    c. Not all Z is Q, because all Z is N. 
    d. No accountants are Republicans because 

only Republicans are Unitarians. 
 
7. Define: Valid.   Define: Sound. 
 
8. Which of the following tells you the position of 

the middle term?  a) mood   b) figure    
 c) negation or affirmation    d) distribution 
 
9. True or False? 
a. A valid argument with a false premise must 

have a false conclusion. 
b. A sound argument must not have a false 

conclusion. 
c. A valid argument must have at least one true 

sentence. 
d. A valid argument cannot have only one false 

sentence. 
e. A valid argument must have at least one false 

premise if its conclusion is false. 
f. If the conclusion of an deductive argument is 

false then the argument can be valid but not 
sound.  

g. An argument is valid if all its premises are true 
and its conclusion is true.  

h. A valid argument cannot have all true premises 
if it has a false conclusion.  

i. If all of the claims of the argument are true then 
the argument can be sound and may not be 
valid.  

j. If a premise is false then an argument can be 
valid but not sound. 

k. If all of the claims of the argument are not true 
then the argument cannot be sound and cannot 
be valid.  

 
10. Using the figures and four rules determine 

whether the following are true or false and 
explain why. 

a) In a valid syllogism of the first figure, the minor 
premise must be affirmative.   Answer to exercise 
#10a:  If it were negative, then the conclusion 
would have to be negative and this would 
distribute the major term.  But an affirmative 
major premise does not distribute the major 
term and therefore breaks rule 2. 

b) A valid syllogism in the 2nd figure must have a 
negative conclusion. 

c) In a valid syllogism of the 3rd figure, the conclusion 
must be particular. 

d) No valid syllogism has two particular premises. 
e) If either premise of a valid syllogism is particular, the 

conclusion must be particular as well. 
f) A 3rd figure syllogism cannot have any negative 

sentences and be valid.  
g) Any syllogism of the form EAE-3 is always valid. 
h) If a valid syllogism has a conclusion of the form 

Some S is P, could it have a premise of the form All 
P is M?  

i) Is the EAE mood valid in the first figure? 
j) Is the IAI mood valid in the fourth figure? 
 
11. Valid or not? 
a) It is false that not all logicians are irresistible 

since "Some logicians are irresistible.'' is true.  
b) Some logicians are irresistible since only 

philosophers are logicians.  
c) Only logic students are intelligent because 

some philosophers are intelligent and all 
philosophers are logic students.  

d) It is false that not all Clintonites are in favor of 
capital gain tax reduction, thus it must be true 
that some Clintonites are in favor of capital 
gains tax reduction.  

e) Since only people who live in south of RT. 27 
live in Oakdale, not all those who live in Long 
Island live in Oakdale.  

f). Not all Laptops are Notebooks since only 
Computers are Laptops. 

g). It must be false that only Laptops are 
Notebooks because its false that not all 
Notebooks are Laptops. 

h). Not all Laptops are Notebooks is true since No 
Notebooks are Laptops is false. 

i). Only Laptops are Notebooks because not all  
    Notebooks are computer

_____________________________________________________________________________ 
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Final Practice Quiz  
1.  Find the contradictory of "No meter maids are 

CIA agents."  a) All meter maids are CIA 
agents   b) Some meter maids are not CIA 
agents    c) Some meter maids are CIA agents               

2.  The people in that play are untalented.  
George is untalented.  The mood of this 
enthymeme is   a) AAE     b) EAO    c) EIE      
d) AAA   e) EAE 

3.  No man is a god.  Only men are Gods.  If the 
first statement is true, the 2nd is _____             
a) subalternate & true    b) contrary & true        
c) subcontrary & false    d) contradictory & 
false   e) contrary and false 

4. All dinosaurs were reptiles.   Therefore, all 
dinosaurs were cold-blooded.  The mood and 
figure of this enthymeme is  a) AAA-1 valid      

b) AAA-3 Valid    c)  AAA-1  invalid   d) AAA-4 
valid    e) AAA-4 invalid 

Answer 5, 6, & 7 with :   
a) valid  b) invalid, rule 1   c) invalid, rule 2    
d) invalid, rule 3  e) invalid, rule 4 
5. All things made from wood are flammable. All 

paper is flammable. Therefore, all paper is 
made from wood 

6.    All P is F 
      
       All L is P   

 All L is F 

7. Only people subject to skin cancer are 
sunburned.    No students are sunburned.   
Therefore, no students are subject to skin 
cancer.

 
Answers to Final Practice Quiz 
1. c 
2. d 
3. e 

 
4. a 
5. b 
6. b 
7. c 

____________________________________________________________________________ 
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Answers to Chapter 5 Exercises and Review 

 
Answers to First Exercise 
1. Deductive 
2. False 
3. False 
4. Valid, true 
5. False 
6. True 

7. False 
8. True  
9. False 
10. False (e.g., If apples are square then the sky is 
blue.  Apples are square.  Therefore the sky is 
blue.) 

 
Answers to Second Exercise
1. Some sailboats are sloops (I) 
2. All automobiles are Fords (A) 
3. Some fires are not caused by arson (O) 
4. No fire is heat causing (E) 
5. No person is a perfect person (E) 
6. All people in the room are people who were  

    shocked (A) 
7. All cases where patience is exercised are 
cases  where something is gained (A) 
8. Dole was not elected president (E) 
9. All families that play together are families that 
stay together. (A) 

_____________________________________________________________________________ 
 
Answers to Third Exercises 
A 1. Invalid 
    2. Invalid 
    3. Invalid 

    4. Invalid 
    5. Valid 

 
B. 1. Invalid 
     2. Valid 
     

 
 3. Valid 
 4. Valid 
 5. Valid 

_____________________________________________________________________________ 
 
Answers to Review 
2. a/d contradictories 
    a/f contraries 
    b/e contraries 
    c/f contradiction 

3.  a. valid 
     b. invalid 
     c. Invalid 
     d. Invalid 

e. A is false, I is false,  
    O is true 
f. A is undetermined, I is true,  
    O is undetermined 

 
6. a. Invalid, rule 4 
    b. Invalid, rule 2 

  c. Valid 
  d. Invalid, rule 2 

 

 
9.  a. F (e.g., F  All swans are White 
          T  This is a swan 
          T  This is white) 
      b. T 
      c. F 

d. F 
e. T (If prem are true, concl must be) 
f. T 
g. F 
 

h. T (valid arg.w/true premises must    
          have true conclusion) 
i. F 
j. T 
k. F 

 
 
10. a. T 
      b. T 
      c. T 

d. T 
e. T 
f.  F 

g. F 
h. yes 
i.  yes 

j. yes 

 
11.  a. invalid 
       b. valid 
       c. Invalid, rule 2 

d. valid 
e. valid 
f. valid 

g. invalid 
h. invalid 
i.  invalid, rule 4   
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Puzzles For Fun That Use Deduction For Solution 

 
 
Dames for Delphi 
Alpha, Beta, Gamma and Omega were four 
young ladies of ancient Greece who were training 
to become oracles; in fact only one of them did 
and she got a post at Delphi. Of the other three 
one became a professional dancer, another a 
lady-in-waiting, and the third a harp player.  
During their training, when they were practicing 
predictions one day, Alpha forecast that whatever 
else Beta did she would never become a 
professional dancer; Beta forecast that Gamma 
would end up as the Delphic oracle; Gamma 
forecast that Omega would not become a harp 
player; and Omega predicted that she would 
marry a man called Artaxerxes. The only 
prediction that was in fact correct was the one 
made by the lady who became the Delphic 
oracle.  Who became what? Did Omega marry 
Artaxerxes.' 
 
The Black and White Foreheads:  
Deduce the colors of the discs. 
There are five men, A, B, C, D, E, each of whom 
has a white or-a black disc attached to his 
forehead. Each man can see the discs worn by 
the other four, but is unable to see his own. If a 
man is wearing a white disc, any statement he 
makes is true; if he is wearing a black disc, any 
statement he makes is false. Statements are 
made as follows: 

A says: 'I see three white discs and one black.'  
B says: 'I see four black discs.' 
C says: 'I see one white disc and three black 
discs.'  
E says: 'I see four white discs.'  

 
To Flee or Not to Be—-What is the question?  
While on special assignment with the CIA in the 
Middle East, you have been discovered making 
sport in the harem of Abdul the Camel Trader. 
Being a sporting man himself' Abdul decides to 
give you one chance to choose between life and 
death.  He places you in a room with two doors. 
one of which leads to a cage of half-starved 
Bengal tigers, and the other to a private jet with 
the pick of his harem and destination of your 
choice.  You are given 15 minutes to decide 
which door to exit. If no decision has been made 
in that time, you will be cast into the tiger cage.  
To prevent any ClA-type hanky-panky, .Abdul 
leaves two guards in the center of the room with 
you—identical twins named Sinbad and Singood. 
You are advised that in response to any question, 
Sinbad will always lie and Singood will always tell 
the truth. Of course, their identity is withheld.  
You are allowed to ask one question of one 

guard (not one each).  The clock has started. 
You have 15 minutes to phrase a question to one 
of the guards, the answer to which will reveal the 
door to freedom.  WHAT IS THE QUESTION? 
(Do NOT look below until you give up trying to 
solve these) 
 
Answers to Puzzles 
Dames for Delphi 
Find statements that are self-contradictory or that 
cannot be true at the same time.   
Step 1: Beta’s statement cannot be true, since if it 

were true it would make someone else (Gamma) 
the oracle and so she could not be correct in her 
prediction.  Therefore she is not the oracle. 

Step 2: Since what Beta says is false, Gamma cannot 
be the oracle either. 

Step 3:  Since what Gamma forecast is false, therefore 
Omega would become the harp player. 

Step 4: Since Beta, Gamma, and Omega are not the 
oracle, that leaves only Alpha who must be the 
oracle. 

Step 5: Since Alpha’s prediction is true, we know that 
Beta is not the professional dancer.   

Step 6: We already know that Omega is the harp 
player, we know that Alpha is the oracle and we 
know that Beta is not the dancer, so Beta can only 
be the lady in waiting.   

Step 7: This in turn leaves only Gamma as the dancer.   
Step 8: Since Omega is not the oracle, her prediction 

that she would marry Artaxerxes, cannot be true. 
 
Black and White Foreheads 
Step 1: E’s statement is impossible, since if it were 

true it would make all statements true at the same 
time.  That cannot be so, because all the statements 
cannot be true. 

Step 2: B’s statement is incompatible with C and A.  If 
B were true, then his disc would be white and the 
other four would be black.  That would make C 
black and false.  But if B’s statement is true it would 
also make C’s statement true, since C would see 
B’s white disc and the other black discs.  So if B’s 
statement is true it would make C’s statement both 
true and false, which is impossible.   Hence, B must 
be false and black. 

Step 3: A must see at least 2 black discs (E and B).  
So A’s statement is false and his disc is black. 

Step 4:  So far we know that three discs are black (A, 
B, and E).  If C’s statement is false, then all discs 
would be black.  But this is not possible, because it 
would make B’s statement true, which we already 
know is impossible. 

Since C must be true, he sees one white disc which 
cannot be A, B or E.  So, D must be white. 

 
To Flee or Not to Flee 
Hint: Find a statement to ask, that would negate the 
liar’s answer and would give you the same answer, 
which ever guard answered it.  You will then know 
which path not to choose. 
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