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CHAPTER 6 

 EVALUATING ARGUMENTS 
HYPOTHETICAL AND DISJUNCTIVE SYLLOGISMS 

Deductive Reasoning Part Two 
___________________________________________________________________________________ 
 
In the previous chapter, we examined arguments 
made from categorical statements.  The 
components of these statements were classes, 
for example, porpoises are mammals.  In 
standard form this is  
 1. All P are M.   
We studied four types of categorical statements, 
A, E, I, and O, and all the syllogisms that can be 
constructed from them. 
 In this chapter we will examine the logic of 
syllogisms built from two other statement forms: 
 2. p or q  
For example: Either porpoises are mammals, or 
they are very large fish. 
 3. If p, then q 
For example: If porpoises are mammals, then 
they cannot breathe under water.   
 “p or q” is called a disjunctive 
proposition.  “If p, then q” is called a 
hypothetical or conditional proposition.  They 
are compound propositions because they are 
made up of component propositions.  Both 2 and 
3 contain 1 as a component, but neither of them 

asserts that 1 is true.  These are compound 
statements in which the components are 
expressed but not

 In such compound statements, the letter 
p, q, r stand for an entire proposition, not a 
component such as a class as in Chapter 5.   

 asserted.  What the compound 
statement asserts is that a certain relationship 
exists between the components. The disjunctive 
proposition says that porpoises belong to one or 
the other of two wider classes—without saying 
which one. The hypothetical proposition tells us 
what the implication would be if porpoises are 
mammals—without actually saying that they are. 

 The goal of logical analysis here is to 
identify the logical forms of compound 
propositions and then to identify which 
propositions are equivalent (translatable into 
standard form) and which arguments are valid, in 
virtue of their logical forms. We will see that even 
though these arguments use compound 
propositions, the corresponding syllogisms are 
simpler to analyze and evaluate than are 
categorical syllogisms 

___________________________________________________________________________ 
 
DISJUNCTIVE SYLLOGISMS  
The components of a disjunctive proposition p 
and q are called disjuncts.  Such a statement 
does not actually assert that p is true, or that q is, 
but it does say that one or the other of them is 
true.   Take the claim that “Jack will either go to 
medical school or will go to Law school.  If we 
happen to know that one of the disjuncts is false, 
then we could generate the following disjunctive 
syllogism: 
Either Jack will go to medical school or he will go to 
law school.  

So Jack will go to law school. 
He decided not to go to medical school 

  
 
 
 
 
 

Not-p means "it is not the case that p." Thus p 
and not-p are contradictory propositions. If p 
were  
 
 
itself a negative proposition, then not-p would 
be affirmative: as with numbers, two negatives 
make a positive. 
 This argument is valid.   Validity was 
defined as “If the premises are both true, then the 
conclusion could not be false.”  Either disjunct 
can be denied in the second premise. If Jack had 
decided not to go to Law school, then we could 
validly infer that he will go to medical school…IF 
the disjunctive claim, p or q, is true.   

There can be any number of disjuncts and 
if you can eliminate all but one of them, you can 
then infer the remaining one.  Suppose we have 
three: we know that either p or q or r.  Then we 
could reason: 
  p or (q or r )  
    
  q or r  

not-p  

   p or q 
   Not-p 
   q 
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         q or r  
     
       r  

not-q  

 We use the disjunctive syllogism when we 
know that there is a certain range of possibilities 
and we want to find out which one is actual. If we 
want to know who committed a crime, for 
example, we might start out with a list of suspects 
and then cross them off the list one by one, as 
we acquired more evidence, until we were left 
with just one. As Sherlock Holmes said, when 
you have eliminated the impossible, what is left, 
however improbable, must be true. Again, in 
making a personal decision, we might start with a 
set of alternatives and then, by a process of 
elimination, narrow the set down to one. 
 It is quite common with the disjunctive 
syllogism, as with the categorical, to leave one of 
the premises unstated. If you are looking for a 
book and decide that it must be at the library 
because it isn't in your bag, you are using a 
disjunctive syllogism with an assumed premise: 

 
(Either my keys are in my coat or I left them 
in the cafe.) 
My keys are not in my coat
I left them in the cafe. 

. 

 
It is usually the disjunctive premise, as in this 
example, that is left implicit. Indeed, the fallacy of 
false alternatives (see Chapter 7) is often 
committed because we rely implicitly on a 
disjunctive premise that does not identify all the 
possible alternatives. In the argument above, for 
example, it might occur to you, once you have 
identified the implicit assumption, that there are 
other places you might have left the keys. 
 When the disjunctive premise is stated 
explicitly, it may not be expressed with the words 
"either . . . or." Instead, we sometimes say, 
"There are two possibilities (two alternatives, and 
so on)," and then simply list them. Such 
propositions are easy to translate into the 
standard form p or q. Another nonstandard form 
may not be so obvious. There's an old saying that  
 
"You can't have your cake and eat it, too."  
 
What this means is that if you eat the cake, you 
no longer have it; you can keep the cake (i.e., 
have it on hand) only if you don't eat it. The key 
word in the proverb is "and."  A proposition of the 
form p and q is called a conjunctive proposition; 
unlike a disjunctive proposition, it asserts both of 

its components and thus is true only if both 
components are true. If we deny a conjunctive 
proposition, as the proverb does, then we are 
saying that one or the other (or both) of its 
elements is false. In schematic form: 
 
not-(p and q)  is equivalent to  not-p or not-q. 
 
Thus the proverb can be put into standard 
disjunctive form as:  
 
Either you don't eat the cake or you don't have it 
 
 The disjunctive syllogism is valid by 
denying one of the disjuncts.  Is it equally valid to 
argue by affirming a disjunct? What happens if 
we start with a disjunctive proposition, and we 
know that one of the disjuncts is true? Is the 
following inference valid? 

 
Either p or q 

Not-q  
P  

 
The answer depends on how we are using the 
conjunction or."   We sometimes use it in what is 
called the exclusive sense to mean "p or q but 
not both," as in "'Tom is either asleep or reading." 
We also use "or" in the inclusive sense to mean 
"p or q or both," as in "If she's tired or busy, she 
won't call back."  

An argument that denies a disjunct is 
valid in either case, but an argument that affirms 
a disjunct is valid only if "or" is used in the 
exclusive sense.  The problem is that nothing in 
the logical form of the argument that tells us 
which sense is being used.  To make it clear that 
p and q are exclusive alternatives, people 
sometimes say "p or else q." But in most cases 
we have to decide from the context which sense 
is intended.  

For logical purposes, therefore, we 
assume that "or" is used inclusively, so that 
affirming a disjunct is fallacious.  

In cases where such an argument seems 
valid intuitively, it is easy to translate the 
argument into a different form that makes the 
validity clear. 
 Suppose someone has just given birth. 
We know the child is either a boy or a girl. If we 
find out that it is a girl, we can infer that it is not a 
boy.  But the inference is valid only because we 
know that male and female are mutually 
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exclusive possibilities. To make the role of this 
premise explicit, we should recast the argument: 

 
 
If it's a girl, it's not a boy. 
It is a girl
It is not a boy. 

. 

 
This inference is an example of a hypothetical 
syllogism, which we will examine in the next 
section.  Such translation of statements is 

appropriate if it meets our needs and expresses 
properly what we aim to capture in our 
statements and arguments.   

Only the negation of one of the disjuncts 
will always produce a valid syllogism regardless 
of which meaning “or” has.  Whenever an 
argument affirms one of the disjuncts and seems 
valid, for purposes of logical analysis, it is better 
to cast the argument into some other form that 
makes the relevant information explicit. 

__________________________________________________________________________________
PRACTICE QUIZ 1 
Put each of the following disjunctive syllogisms 
into standard form, identify the disjuncts and any 
implicit elements, and determine whether the 
syllogism is valid. 
1. Either I'm crazy or, there’s a flying saucer hovering 

outside.   I know I'm not crazy.  So there's a flying 
saucer out there. 

2. I have to get the shirt here at Macy’s today, or else 
in LA next weekend.  But I can't get it here; therefore 
I will have to get it in LA. 

3. Either I'm out of money, or I made a mistake in my 
checkbook. I'm sure I made a mistake, though, so 
I'm not out of money. 

4. I only have two hands: I can't make dinner and take 
out the trash, too. Since I'm making dinner, I am not 
going to take out the trash (Not both D and T= not D 
or not T). 

5. I only have two alternatives: I work hard, or I fail this 
course. But I am working hard, so I won't fail. 

6. Jackson must be a liberal, because he certainly isn't 
a conservative. 

7. Some economists believe that we can't have both 
low inflation and low unemployment. If that 
assumption is true, inflation must be low, because 
unemployment is high. (Not both I & U = not I or 
not U)

___________________________________________________________________________________
 
NECESSARY AND SUFFICIENT 
CONDITIONS:  
A) Necessary conditions are conditions without 
which something could not be the case.  For 
example, oxygen is a necessary condition for 
human life.  Having three sides is a necessary 
condition for something to be a triangle (but not 
sufficient, since those three sides must also be 
straight, another necessary condition).   Another 
example: Being at least 18 years old is a 
necessary condition to be able to vote.  Being 18, 
however, is not sufficient all by itself.  There are 
other conditions, such as being a citizen, not 
being a felon, etc..  So the sufficient condition for 
voting is having met all the necessary conditions 
for voting.   
B) Sufficient conditions are conditions that are 
enough for something.  For example, A) the 
District Attorney had enough evidence to arrest  
and convict Mr. Smith.  B) dropping a chicken  
egg on the sidewalk, is usually sufficient to break  

the egg.  However, this also would require other 
conditions, such as the egg not be cooked and 
peeled, etc.. 

Finding and testing proposed necessary 
and sufficient conditions is one of the most 
important and insightful strategies in 
argumentation.  Can you give some necessary 
conditions for:  a) being a person, b) justice, c) 
living a good life?  Can you give some sufficient 
conditions for these?  These are examples of 
major issues that require a good deal of critical 
thinking.  Even if we were not entirely successful 
in finding sufficient conditions, the attempt is 
usually very enlightening in overcoming poor 
assumptions and generating new and better 
insights. 

Necessary and sufficient conditions are 
particularly important in doing causal analyses of 
relations of events and conditions.  This will be 
covered in Chapter 7. 

 
____________________________________________________________________________________ 
 
HYPOTHETICAL PROPOSITIONS 
A hypothetical proposition has the form "If p, then 
q," and is one common way of expressing 
necessary and sufficient conditions.   p and q are 

the component propositions.   The "if" component 
is called the antecedent and the "then" 
component is the consequent.  Thus, in the 
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statement "If it's a girl, then it isn't a boy," the 
antecedent is "it's a girl," and the consequent is 
"it isn't a boy."  Hypothetical propositions are 
used pervasively in ordinary speech to identify 
relationships of dependence among facts, 
events, and possibilities.  The statement "If you 
leave your bike out in the rain, it will rust" 
identifies the consequence of a certain action.  
The statement "If it's four o'clock, then I'm late for 
class" says that the existence of one fact ("It's 
four o'clock") implies the existence of another 
("I'm late").  In a hypothetical proposition, we are 
not actually asserting the truth of p or q; we are 
saying that the truth of p would be sufficient to 
guarantee the truth of q. 
 
The Meaning of “If p, then q” 
1.  The relation of the antecedent p to the 

consequent q: The antecedent p is a 
sufficient condition for the consequent q.  
That means if the statement is true, and the 
antecedent occurs then that will be sufficient 
for the fulfillment of q.  We are claiming in “If p, 
then q” that p is enough, it is sufficient for q.  

2.  The relation of the consequent q to the 
antecedent p:  The consequent q is a 
necessary condition for the antecedent p.  
That means if the statement “If p, then q” is 
true then without q, p is impossible. 

Example:  
If the engine is running, then there is fuel 
being supplied to the engine.   

This says that the condition of the consequent 
(fuel being supplied to the engine) is necessary 
to the antecedent (the engine is running) and that 
without the fuel, the engine would not be running:  
q is necessary for p.  Without q, not p.  This 
could be expressed as “If not-q, then not-p, which 
is logically equivalent to “If p, the q.” 
 A hypothetical proposition is similar to an 
A categorical proposition. We have seen that the 
proposition "All S are P" is not equivalent to its 
converse, "All P are S," so we cannot infer one 
from the other. In the same way, "if p, then q" is 
not equivalent to "if q, then p." Consider the 
statements: 
 

1. If I were president of the United States, I would be 
a politician. 
2. If I were a politician, I would be president of the 
United States. 

 
These are clearly not equivalent; 1 is true by 
definition (anyone who holds elective office must 

be a politician), whereas 2 is dubious to say the 
least. 
 Another point of similarity between A 
categorical propositions and hypothetical 
propositions is that both have a valid 
contrapositive. "All S are P" is equivalent to "All 
non-P are non-S." In the same way "if p, then q" 
is equivalent to "if not-q, then not-p." For 
example: 

3. If it rained last night, then the ground is wet this 
morning. 
4. If the ground is not wet this morning, then it did 
not rain last night. 

 
These propositions are clearly equivalent, and it's 
easy to see why the equivalence holds as a 
general rule. A hypothetical proposition says that 
the truth of p is sufficient to guarantee the truth of 
q. If that's the case, then the only way q could fail 
to be true is for p to be false as well. 
 Hypothetical propositions are used 
pervasively in everyday reasoning, and they can 
be expressed in a variety of nonstandard forms. 
In the remainder of this section, we will look at 
some of the more common nonstandard forms. 
 The first and easiest of the nonstandard 
cases to translate occurs when the consequent is 
stated first, the antecedent second, as in: 
 
5. I'll stay home tomorrow if I still feel sick. 
 
The component proposition "I still feel sick" is the 
antecedent, even though it comes second, 
because it is the "if" component. Thus, in 
standard form: "If I still feel sick, then I will stay 
home tomorrow." In general "p if q" should be 
translated "If q, then p." 
What about a statement with the form "p only if 
q," such as: 
 
6. I'll stay home tomorrow only if I'm sick? 
 
Does 6 say the same thing as 5? Am I saying 
that if I am sick I will stay home tomorrow? No—I 
am saying that if I am not sick, then I will not stay 
home. Being sick is the only thing that would 
keep me home. Think of 6 as a promise I've 
made to you. Now suppose I am sick, but I show 
up anyway.  Have I broken my promise? No—but 
I would break the promise if I stayed home and 
was not sick. Thus the statement "p only if q" can 
be translated d in either of two equivalent ways: 

 
p only if q  
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a. if not-q, then not-p.  
b. if p, then q. 

 
Translation a. will sound more natural in some 
contexts, b in others. But since they are 
contrapositives, they are logically equivalent.  
Note also that b is the converse of 5 above. We 
have already seen that a hypothetical proposition 
is not equivalent to its converse. 
 When we want to claim that the truth of 
either p or q implies the truth of the other, we 
combine the preceding forms: p if and only if q.  
As the word "and" suggests, we are making two 
statements: 
 
 

 
 

 
The analysis on the right makes it clear that in 
the "if and only if" construction, both p and q 
serve as antecedents, and both also serve as 
consequents. 
  
Another nonstandard hypothetical statement has 
the form "p unless q." For example, 
 
7. "The plant will die unless you water it. "    
They both mean the plant will die if you do not 
water it: "unless" means "if not." Thus the 
following three propositions are equivalent: 

   
p unless q 

  p, if not-q  
  if not-q, then p 

 
Does "p unless q" also imply "if q, then not-p"? 
Are we also saying that if you do water it, the 
plant will not die? No—in some contexts it might 
be assumed that we are also saying this, but it is 
not asserted by the original statement. Once 
again, think of the statement as a promise I have 
made to you. If you water the plant and it still 
dies, I haven't broken my promise, strictly 
speaking; I didn't promise that water alone would 
keep the plant alive, only that the absence of  
 

water would kill it.  Consequently, "p unless q" is 
exactly equivalent to "if not-q, then p," and should 
be translated that way. 
Another example that can be translated  “if not” is 
“without”:  
 
8."Without distribution requirements, most 
students would take too narrow a range of 
courses."  Here we do not have two component 
propositions: the phrase beginning "without" does 
not contain a whole statement. Yet it is easy to 
turn that phrase into a whole statement: "If 
distribution requirements did not exist, most 
students would take too narrow a range of 
courses." In general, "Without X q" can be 
translated "If X does not exist (or occur), then q."
  
A final case to consider: 
9. "Whenever I get anxious, I start eating more." 
A proposition of this form, "Whenever p, q," is 
about a class of occasions; it states a general 
rule. It would thus be possible to formulate it as 
an A categorical proposition: "All occasions on 
which I feel anxious are occasions on which I eat 
more." But it is usually more natural to formulate 
it as a hypothetical: "If I get anxious, then I eat 
more." Thus "Whenever p, q" means "if p, then 
q." 
 Of course there are other nonstandard 
ways of expressing disjunctive and hypothetical 
propositions. Our language is far too rich and 
subtle for us to capture every possibility in a 
small set of rules. But the rules we've just learned 
will allow us to put a great many statements 
occurring in everyday speech into standard form. 
 
SUMMARY BOX 1: NONSTANDARD FORMS 
OF HYPOTHETICAL PROPOSITIONS 
         Nonstandard form       Standard form 
 
 
 
 
 
 
 

  
 
 
 
 
 
 

 
 
 
 
 
 

      p, if q ----------------> if q, then p 
and       and 

    p only if q------------> if p, then q 

   
    p if q  ----------------------> If q, then p 
    p only if q -----------------> If not-q, then not-p 
        “          ------------------> If p, then q 
    p unless q  -----------------> If  not-q, then p 
   Whenever p, q -------------> If p, then q 
   Without X, q ---------------> If not X, then q 
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PRACTICE QUIZ 2A.  
Which of the following is a sufficient condition for 
being a parent?   a) Having sex    b. Getting 
pregnant.    c.  Giving birth.  d. Getting married.      
e.  Having a baby shower. 
 
2.  Which of the following is a necessary 
condition for making a cell phone call? a. 
Speaking clearly.   b. Turning the phone on.    
c. Calling a friend.   d.  Selecting a ring tone.   
e. Inputting often used numbers. 
 
3.  Being a tiger is a ____________condition for 
being an animal.     a) Necessary  b) sufficient  
 
PRACTICE QUIZ 2B   
Identify the antecedent and consequent in each 
of the following statements; then put the 
statement into standard form (if it is not in 
standard form already). 
1. If you miss your first serve in tennis, you get a 

second try.  

2. You lose the point if you miss the second try.  
 
3. I will go to the party only if you go.  
4. Without a cooling mechanism, a car's engine 

would rapidly overheat.  
5. I'll call you unless you call me first. 
6. I'll go out with you tonight only if you promise 

not to wear your Nehru jacket. 
7. Whenever bubbles form in the test tube, a gas 

is being produced by the reaction. 
8. If a categorical syllogism has two negative 

premises, it is not valid. 
9. The subject term of a categorical proposition is 

distributed if and only if the proposition is 
universal. 

10. You may not take this course unless you 
have satisfied the prerequisites. 

11. Without an understanding of deductive 
validity, we would probably commit fallacies in 
our reasoning. 

12. A married couple filing a joint return may 
deduct certain child-care expenses if they itemize 
their deductions 

__________________________________________________________________________________ 
 
HYPOTHETICAL SYLLOGISMS
Now that we understand the logical form of 
hypothetical propositions, let us turn to the 
inferences we can make with them. There are 
three valid forms of inference to consider and two 
invalid forms to avoid.  

The first valid form is the pure 
hypothetical syllogism, which has the following 
form:  
 
 
 
 
 
 
Notice that q here plays the same role as the 
middle term in a categorical syllogism. It is the 
consequent of the first premise and the 
antecedent of the second. It serves to link 
together p and r, which appear together in the 
conclusion. Any argument of this form is valid. 
 We often use pure hypothetical syllogisms 
in describing chains of events in which each 
event causes the next. For example, if we asked 
an economist how government deficits are 
related to inflation, he might say:  
 
Premise: If the government runs a deficit, then 
the Federal Reserve Bank creates more money  
Premise: if the Federal Reserve Bank creates 
more money, prices will eventually rise;  

Conclusion: So, if the government runs a deficit, 
prices will eventually rise."   
 
We also use these syllogisms in planning 
strategies, in games or in real life. A chess 
player, for example, might reason:  
 
Prem: If I move my Queen here, he will move his 
rook there.  
Prem: But if he moves his rook there, I will have 
to sacrifice a pawn.  
Concl: So if I move my Queen there, I will have to 
sacrifice a pawn.  
 
In the Preface of this text it was argued that: 
 
Prem: Without choice there is no freedom 
Prem: Without reasoning there is no genuine 
choice.   
Concl: Therefore, without reasoning, there is no 
freedom. 
 
 Notice that in these examples, both 
premises are hypothetical, and so is the 
conclusion. At no point do we assert that p, q, or r 
is actually the case. Our reasoning is, so to 
speak, purely hypothetical.  
There are two other valid forms called “Mixed 
Hypothetical syllogisms because each has one 
hypothetical and one non hypothetical statement 

 If p then q 
 If q, then r 
 If p then r 
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as premises.  The first is called modus ponens1

 

 
that allows us to derive a nonhypothetical 
conclusion: 

If p, then q   If you play with fire, you will get burned.     
p             
q             You got burned. 

You played with fire 

 
In an argument of this form, the second premise 
is categorical; it affirms the antecedent of the 
hypothetical premise. This entitles us to infer the 
consequent, which is also categorical. Any 
argument of this form is valid, because it merely 
unfolds what is implicit in the meaning of the 
hypothetical premise. That premise says that the 
truth of p would be sufficient for the truth of q. If 
we then assume that p is true, we may conclude 
that q is true as well.  
 
We can also work this in the opposite direction in 
an argument form called modus tollens. If we 
assume that q is false, we can infer that p is 
false—for if p were not false (i.e., if it were true), 
then q could not have been false either. Thus the 
following mixed hypothetical syllogism is valid: 
 
If God had wanted us to fly, He would have given us wings 
He has not given us wings
He did not want us to fly. 

. 

 
In this case, we denied the consequent, and that 
allowed us to deny the antecedent.  Once again, 
the conclusion is a categorical proposition. 
 Thus there are two valid mixed 
hypothetical syllogisms. Both are valid for the 
same reason: they spell out the implications of 
the hypothetical premise. By using 
contraposition, we can transform any modus 
tollens argument into modus ponens: 
 
 
 
 
 
 
Merely by taking the contrapositive of the 
hypothetical premise, but leaving everything else 
the same, we have changed the modus tollens 
argument on the left into the modus ponens 
argument on the right. There are two other 
possible forms of mixed hypothetical syllogism, 
both of them invalid: 
                                                           
1 The Latin terms modus ponens and modus tollens 
below were the Latin names given to these argument by 
Medieval logicians and the terms have survived in common 
usage. 

Denying the antecedent 
If my car is out of gas, it will stop running. 
My car 
It will not stop running. 

is not out of gas 

 
If p, then q  
not-p
not-q   

  

 
Affirming the consequent 
If my car is out of gas, it will stop running. 
My car 
It is out of gas. 

stopped running. 

 
If p, then q 
  

      p  
 q 

In each case, the hypothetical premise says that 
being out of gas is sufficient to make my car stop 
running. Both arguments assume, however, that 
being out of gas is the only thing that can do so. 
That is not true, of course, and it is not implied by 
the hypothetical premise. Suppose I have a full 
tank but my battery is dead. That would make the 
premises of both arguments true, but the 
conclusion in each case would be false. A valid 
deductive argument cannot have true premises 
and a false conclusion. 
 There are circumstances in which these 
inferences may seem valid. Suppose someone 
says "If I get a C on the next exam, then I'll pass 
the course.” Someone else who is skeptical of 
the first person's chances might reason: 
 
If he gets a C on the exam, he will pass the course. 
But he won't get a C
So he won't pass. 

. 

 
This is a case of denying the antecedent, and it is 
invalid as stated. What makes it seem valid is the 
background knowledge that if he does not get a 
C, he will not pass. If we used this premise, then 
the argument would be valid. But this premise is 
not contained in or implied by the one that was 
actually asserted; it is extra information. 
 We have now covered all the possibilities 
for mixed hypothetical syllogisms. There are two 
valid forms and two invalid ones. We don't need 
a separate set of rules for testing validity; we just 
need to remember these forms, which are 
summarized in the following box. 
 

If p, then q<--contrapositive-->If not-q, then not-p 
 not q                 not-q 
 not-p                 not-p 
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SUMMARY BOX 2: MIXED FORMS OF 
HYPOTHETICAL SYLLOGISMS 

 
Valid    Invalid 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

____________________________________ 

ASSUMED PREMISES 
In Chapter 3 we examined assumed premises, 
premises that play a role in the logic of an 
argument, but are left unstated in ordinary 
discourse.  So there can be assumed premises in 
hypothetical syllogisms, as well.    

Suppose you are indoors and cannot see 
the sky, but you infer that the sun isn’t shining 
because there are no shadows on the ground 
outside. Your reasoning contains an assumed 
hypothetical premise:  (If the sun were shining, 
there would be shadows.) 
   

There are no shadows
 The sun is not shining. 

.  

 
In other cases, both premises are given but the 
conclusion is left implicit; this is more common 
with the hypothetical than with other syllogisms. 
    

Whenever Jim enters a tournament, he wins 
and he just entered. (Assumed Conclusion: 
Jim will win.) 

PRACTICE QUIZ 3 
Put each of the following hypothetical syllogisms 
into standard form, identify antecedent & 
consequent, identify any implicit elements, & 
determine whether the syllogism is valid. 
1. If he had even mentioned her name, I would 

have hit him. But he didn't, so I didn't. 
2. If God had wanted man to fly, He would not 

have given us Buicks. But He has given us 
Buicks; therefore . . . 

3. If children are deprived of affection as infants, 
they will learn not to expect it; and if they learn 
not to expect it, they won't seek it out later in 
life. So if children are deprived of affection 
early in life, they won't look for it later on. 

4. If someone had been snooping around here 
last night, there would be footprints, right? 
Well, there are. So someone was snooping 
around last night. 

5. The battery can't be dead—the lights are still 
working. 

 
6. It's raining today, and whenever it rains, the 

traffic slows to a crawl. 
7. I don't think you really do want to marry him. If 

you did, you wouldn't be running around with 
other men the way you have been. 

8. If I take the new job, I'll have a longer 
commute, and if I have a longer commute, I will 
need a new car. So I'll need a new car if I take 
the new job. 

9. Our visual system must have some way of 
detecting edges. If we did not have such a 
capacity, we could not perceive objects. 

10. Unless we adopt this proposal, the company 
will go bankrupt. So we must adopt the 
proposal. 

11. Professor Jones says that no-one will get an 
A in his course unless they attend every 
seminar. Well, I've attended every seminar so 
I'm expecting an A. 

___________________________________________________________________________________ 
 
Summary: A deductive argument employing a 
disjunctive proposition (p or q) as a premise is a 
disjunctive syllogism. It is valid to deny one 
disjunct and infer that the other is true. Because 
we interpret the conjunction "or" in the inclusive 
sense, however, it is not valid to affirm one 
disjunct and infer that the other is false. 
 A hypothetical syllogism may be either 
pure or mixed. In the pure form, both premises 
and the conclusion are hypothetical propositions 
(If p then q). In a mixed hypothetical syllogism,  
 

one premise is hypothetical; the other premise 
either affirms or denies one of the components, 
and the conclusion affirms or denies the other. It 
is valid to affirm the antecedent or deny the 
consequent, invalid to deny the antecedent or 
affirm the consequent. 
 There are nonstandard forms in which 
disjunctive and hypothetical propositions can be 
expressed in ordinary language that should be 
translated into standard form in order to expose 
the logical structure of disjunctive and 
hypothetical syllogisms. 

Affirming the antecedent     Affirming the consequent 
   If p, then q    If p, then q 
      p        q 
      q        p  
(modus ponens) 
 
Denying the consequent          Denying the antecedent 
   If p, then q     If p, then q 
   not-q         not-p 
   not-p      not-q 
(modus tollens) 
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EXERCISE A 
Determine whether the following argument forms are valid. 
1. If p, then q 
    
    p 

q 

 
2. p unless q   
    
    q 

not-p 

 
3. p or q 
    
    p 

not-q 

 
4. If p, then q 
    
    not-q 

not-p    

 

5. p if q 
    
    not p 

not-q  

 
6. p or q 
    
    p 

q 

 
 
7. If p, then q 
   
    q 

 p 

 
8. p only if q 
    p 
    q 

9. p or q 
   
   not-q 

 p 

 
 
10. not (p and q) 
      
      q 

not-p 

 
11. Whenever p, q 
     
      p 

 q 

 
12. p unless q 
      
     not-p 

q 

13. p only if q 
     
     not-q 

not-p 

 
14. p if and only if q 
      q
      p 

       

 
 
 
 
 
 

___________________________________________________________________________________ 
 
EXERCISE B.  
Determine which type of syllogism each argument is, 
put it into standard form, and determine whether it is 
valid. 
1. You’re just not willing to put anything into this 

relationship and if both people are not willing to put 
effort into the relationship it is doomed.  

2. I'd be willing to take statistics only if I could take it in 
the morning, when my brain is functioning. But it 
isn't offered in the morning, so I won't take it. 

3. Either human beings have free will, or they are not 
responsible for their actions. But they are 
responsible, so they do have free will. 

4. Frank must be jealous of Cindy. He was following 
her around yesterday with a sour expression, which 
is exactly what he would do if he were jealous. 

5. If the time it takes Mercury to rotate around its axis 
(its period of rotation) is the same as the time it 
takes to revolve once around the Sun (its period of 
revolution), it always presents the same side to the 
Sun. And if it always presents the same side to the 
Sun, then that's the only side we can see. So if 
Mercury's period of rotation equals its period of 
revolution, we can see only one side. 

6. "There's milk in the refrigerator if you want some." 
"But I don't want any, Mom." "Then there isn't any 
milk there, wise guy." 

7. There are only two possible responses to this threat: 
we send in the troops, or we negotiate. Negotiation 
is out of the question, so we must send in the 
troops. 

8. He wasn’t really embarrassed, because the blotch 
he gets whenever he's embarrassed wasn't there. 

9. Current will not flow unless the circuit is unbroken, 
and this circuit is broken. So the current isn't 
flowing. 

10. If Rome had been cohesive enough in the fourth 
century to enlist the efforts of all its citizens, it would 
have repelled the barbarian invaders. But by that 
time Rome had lost its cohesion, and so it could not 
resist invasion. 

11. I can't go to the movies with you tonight and study 
for the exam, and I have to study for the exam.  So I 
can't go. 

12. You won't be able to master logic unless you are 
serious about it. But if you have read this far, you 
must be serious. So if you have read this far, you 
will be able to master logic. 

13. If the errors and distortions in TV news were not 
the result of political bias, but merely of sloppy 
reporting, they would be randomly distributed across 
the political spectrum. But in fact they are all slanted 
in a single direction. 

14. Anarchy would be a fine and beautiful system for 
society to adopt—if men were angels. Alas, they are 
not. 

15. Unless we can reduce the interest rate by 2 
percent, it doesn't make sense to refinance the 
mortgage, and there's no way we're going to lower 
the interest rate by that much. 

16. I knew I would be late if I didn't hurry, but I did 
hurry, so I wasn't late. 

17. Unless you study more for this course, you will not 
pass.  You are studying more.  So you will pass. 

18. When the police are more effective, the crime rate 
goes down.  Recently, there has been a significant 
decrease in the crime rate.  So the police have been 
more effective and thus deserve a raise.    

 

___________________________________________________________________________________ 
 
Exercise C
Creating arguments: follow the instructions for 
each of the problems below. 
1. Construct a modus ponens syllogism to support this 

conclusion: the economy will go into  
    recession next year. 
2. Construct an invalid mixed hypothetical syllogism 

with this conclusion: Jane does not speak Spanish. 

3. Use a pure hypothetical syllogism to explain why 
pressing the accelerator makes the car go faster. 

4. Construct a valid disjunctive syllogism to support 
this conclusion: honesty is the best policy. 

5. Construct the most plausible argument you can that 
commits the fallacy of affirming the consequent. 

 
___________________________________________________________________________________ 
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ANSWERS TO QUIZZES AND EXERCISES
Practice Quiz 1:   
1. Valid 
2. Valid 

3. Invalid 
4. Invalid  

5. Invalid 
6. Valid 

7. Valid 

 
Practice Quiz 3: 
1. Invalid 
2. Valid 
3. Valid 

4. Invalid 
5. Valid 
6. Valid 

7. Valid 
8. Valid 
9. Valid 

10. Valid 
11. Invalid 

  
Exercise A 
1. Invalid 
2. Valid 
3. Valid 
4. Invalid 

5. Invalid 
6. Invalid 
7. Valid 
8. Valid 

9.  Invalid 
10. Invalid 
11. Invalid 
12. Invalid 

13. Invalid 
14. Valid 

 
Exercise B 
1. Valid 
2. Valid 
3. Valid  
4. Invalid 
5. Valid 

6. Invalid 
7. Valid 
8. Valid 
9. Valid 
10. Invalid 

11. Valid 
12. Invalid 
13. Invalid 
14. Invalid 
15. Valid  

16. Invalid 
17. Invalid 
18. Invalid 
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