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(1) Introduction:

Since every philosophical thess must be supported by an argumert, the rigorous study of
argumertsN viz., logicN is all-importart to the discipline. Thus, accading to some, logic is the
backbone of philosophy. This is why we will spend a bit of time going over some of the more
rudimertary agoects of logic before delving into the core topicsof this class.

To begn with, we do not meanby GrgumentOa verbal or physical fight, where pecple yell ard
screan at one another, or wheresomeme winds up with a black eye. On the contrary, in the serse
intenrded here argumertation is a rational proces wherely someane supports a theds (called a
conclusion) with reasons (called premises). For our purposes we candefine anargumert as:

(Argument) A set of statements which has two kinds of members, one of
whichisthe conclusion (usually one), and the other is the set of premises(one
or more).

(2) Deductive Arguments:

(2.1) A deductive argument is one that attenpts to follow a ceriain logical form such that if the
premises are true, the conclusion must be true. If the logical form is a good one, the reallting
argumert will be valid.

Avalid argumert is one in which the truth of the prenisesguaranteesthe truth of its conclusion.
An invalid argumert is one in which the truth of the premisesdoesnot guarartee the truth of the
conclusion. In invalid argumerts, the conclusion does not follow with strict necesity from the
premises eventhough it might be claimedto.

Hereis anexamgde of avalid, deductive argumert:



@) P1 All tigersare mammals
P2 Peeisatiger
C. Thergore, Peeis amammal

The precedng argumert hasthe following form:

(@) P1AIl TOsire M
P2 sisaT
C. Thergore, sisM

Hereisanexamgde of aninvalid, deductive argumert:

(b) P1 All tigersare mammals
P2 Willy, adog, isamammal
C. Therdfore, Willy isatiger

The foregoing argument hasthe following form:

(b*)  P1AIl TOsire M
P2 aisM
C. Therdore, nisP

Noticethe diff ererce in form between(a*) and (b*). All we did wasswitch the letterin (P2 from
P to M, yet given (P1), this switch was enough to turn the argumert from valid to invalid. Our
goal in constructing deductive argumerts is to make them valid.

A deductive argumentis valid if and only if the following condition obtains; if the premises are
true, the conclusion must be true.

Observe, however, that in the cas of validity, it is not necesary for the prenises or the
conclusion to be true. Validity simply mears that if it were the cas that the premises were true,
the conclusion could not fail to be true. Sq, for example, the following argumert is valid, even
though the premisesarefalse:

(© P1 All Catolicslivein Carada
P2 The Popeisacatholic
C. Therdore, The Pope livesin Carada

Notice that in this example, the premises and conclusion are all false. Yet the argumert is still
valid becase IF the premises weretrue, the conclusion would have to be true aswell. A valid
argumert is important because it tells us that the form is OK, such that if we find out that all of
the premises are true, then the truth of the conclusion is guararteed Validity, then is a formal
property, that is, it hasto do with the argumertOsform, and not with the truth or falsity of its
premises

Now, moving to a further property: what happens when the premises of a valid argumert are in
facttrue? Thenwe have a sound argumert.

A sound argumert is a valid argument with true premises



Soargumert (c) above is valid, but not sound, while argumert (a) above is both valid and sound.
Noticethat you canNEVER have an argumert that is sound, but not valid. An argumert must be
valid before it canbe sound. Scundness tells you that (i) youOe got an argumert such that IF the
premisesaretrue, the conclusion will be true AND that (ii) the premisesare true. SoE

Vaidity | + | All TruePremises | = | Soundnas

Sets of statements

Summarizing once more®: /

Arguments
(+A)

Valid
arguments
(+A+V)

Sound
arguments
(+tA+V+9)

A: Anargument is
a) aset of statements, where some of them,
b) are premises, which are offered as evidence for
¢) aconclusion.

V: An argument isvalid if and only if it isimpossible that both:
a) Itspremises aretrue, and
b) Itsconclusion isfase

S: An argument is sound if and only if:
a) It isvalid (that is, meets the conditions stated above for validity), and,

1

1 = Sets of statements that are not arguments.
2 = Arguments that are not valid
3 = Valid arguments that are not sound.



b) All of its premises are true

If aset of statementsisnot an argument then it cannot be avalid argument, and if it cannot be a
valid argument it cannot be a sound argument.

(2.2) How do we know whether we arein the presrce of anargumert?

Premise and Conclusion Indicatbor Words
Words thatintroduce or appear in anargument premise include:

since (nontemporal mearing) maybeinferredfrom

asindicatedby giventhat
becaise seeing that

for for the rea®n that
in that inagnuch as

as(noncomparison mearng) owing to

Words thatintroduce or appear in anargument conclusion include:

therefae we mayinfer
wherefore it must be that
accadingly whence

we mayconclude so

ertailsthat it follows that
hernce implies that
thus asareallt
consequertly

(2.3) Valid argumernt forms

There are mary stardard valid, deductive argumert forms These forms are useful becawse if you
have an argumert with ary of these forms, thenyou alread/ know that your argumert is validN
all you needto do is show that your premises are true, and then youOe got yourself a sound
argumert aswell. Below are afew examples

Universal Syllogism (US)

Form: 1. All FsareGs Example: 1. All people are mortal
2. aisanF 2. Sacratesisaman
3.1 aisaG 3. ! Sacratesis mortal

Disjunctive Syllogism (DS)

Form: 1. EitherPor Q Example: 1. Eitherl will stayin bedor | will go to clas



2. Not P
3.1 Q

Form: 1.1f Pthen Q
2.P

3.1 Q

Form: 1.If PthenQ
2. Not Q
3.! NotP

2. 1 will NOT stayin bed
3.! 1 will gotoclas

Modus Ponens (MP)

Example: 1. If you watch Supernamy, thenyou areextremely
bored
2. You watch Sypernamy
3.! You areextremely bored

Modus Tollens (MT)
Example: 1. If you skip class, thenyouQll get a bad grade

2. Youdo NOT getabadgrade
3.! Youdid NOT skip clas

Reductio Ad Absurdum (RAA)

Form: 1. AssumeA (where A isthelogical opposite of the conclusion you wish to seek).
2. Logically deduce a contradction from A. (This shows that A impliesa contradction).
3. This provesthat A isfalse, since a contrad ction camot be true. Sonot-A must be true.

Reductio Ad Absurdum (RAA) is a bit more complicated than the other forms. We will go over
this in more detail whenwe discuss the Ontological Argumert for the existence of God (Unit 1 of
this course). For now, it is erough that you know that thereis a valid, deductive argumert form
that goesabout proving the desred conclusion indirecty. Thatis, in areductio ad absurdum you
assume the opposite of what you evertually intend to prove, in order to show that a contradiction
follows. Once you have shown that a contradiction follows, you know that the assumption is
false, ard hence, that the oppositeN your intended conclusionN istrue.

(2.5) Invalid argument forms

Before moving on to inductive argumerts, there aretwo invalid, deductive argumerts that tend to
give peqple alot of trouble. It is worth being aware of them so that we avoid being seduced by

suchinvalid forms.

Form: 1.If PthenQ

2. Not P
3. NotQ

Denying the Antecedent (DA)

Example: 1. If you skip class, thenyouQl get abadgrade
2. You do NOT skip clas
3.! Youwill NOT getabadgrade

Affirming the Consequent (AC)



Form: 1.If PthenQ Example: 1. If you watch Superramy, thenyou areextremely
2. bored
3P 2. You are extremely bored
3.! You watch Superramy

A fallacyis abad method of argument, whether deductive or inductive. Argumerts canbe "bad'
(or unsound) for several rea®ns: one or more of their premisesmay be false, or irrelevart, or the
rea®ning from them may be invalid, or the language expressing them may be amkguous or
vague. Thereis certainly aninfinity of badargumerts; theremay even be aninfinity of ways of
arguing bady. The namefallacyis usually resrvedfor typical faultsin argumerts that we
nevertheless find persuasive. Studying themis therefore a good deferse against deaeption.

(3) Inductive Arguments:

Unlike deductive argumerts, inductive argumerts are not truth preserving. Evenif aninductive
argumert has a good logical form, it will never be the cas that if the premises are true, the
conclusion must be true. The most that an inductive argumert can hope for is that it is highly
probale thatits conclusion is true. In other words, a good inductive argumert is such that if the
premisesaretrue, thenthe conclusion is most likely true. Another way of putting the same point:
the truth of the premises does not guarantee the truth of the conclusion, but only makes the
conclusion very probable.

(3.1) Strength and cogercy

As such, we do not speak of validity/invalidity or soundness/unsoundness when it comes to
inductive argumerts. Instead inductive arguments are either strong/we&k or cogert/non-cogert.
A strong, inductive argumert is such that that it is improbable that the conclusion is false while
the premisesare true. To find out if aninductive argumert is strong or not, we run a similar teg
as that of valid, deductive argumerts. That is, we consider whether, given the truth of the
prenises they support the conclusion in such a way that it is highly improbable that the
conclusion is false. In other words, we ak: IF the premises are true, then does the conclusion
most probaly follow? If the arsweris yes thenthe argumert if strong, otherwise the argumert is
we.

Hereis anexamgde of astrong, inductive argumert:

(d) P1 This cooler contains 30 cars.
P2 25 cars selected at random were found to be Palst Blue Ribbon (PBR).
C.! Prabahly all the cars arePBR.

Hereis anexampe of awedk, inductive argumert:

(e) P1 This cooler contains 30 cars.

P2 3 cars selected at random were found to be PBR.
C.! Prabahly all the cars arePBR.



Notice that unlike validity and invalidity, the strength and weakness of an inductive argumert
admits of degrees Thus, we can make (d) weaker by changing the number of cars selected at
random from 25 to 15; similarly, we can make (e) stronger by changing the number of cars
seleciedat random from 3 to 10.

Observe, however, that in the cae of stremgth, it is not necesary for the premises or the
conclusion to be true. (Strength is akin to validity in this reect both areformal notions). Saying
that an argumert is strong is equivalent to saying that if it the premises were true, then maost
probably the conclusion would be true aswell. So, for examgde, the following argumert is strong,
eventhough the premisesarefalse:

(f) PL1 Every caholic I0e seenso far (ard 10e checked at leag 800 of them) livesin
Camda
C.! Prabally the next catholic | seewill livein Carada.

Notice that in this example, the premise and conclusion areboth false. Y et the argumert is still
strong becatse IF the premiseswere true, the conclusion would most probably be true aswell. A
strong argumert is importart because it tells us that the structure is OK, such that if we find out
thatall the premisesaretrue, thenthe truth of the conclusion is most likely true.

So what happens when a strong, inductive argument doesin fact have true premises? We cal a
strong argumert with true prenisesa cogent argumert. So argumert (f) above is strong, but not
cogert, while argumert (d) above is both strong and cogert. Notice that you can NEVER have an
argumert that is cogent, but not strong. An argumert must be strong before it can be cogert.
Cogercy tells you that (i) youOe got an argumert such that IF the premises are true, the
conclusion will most likely be true AND that (ii) the premisesaretrue. SoE

Strength | + | All TruePremises = Cogency

(3.2) Typical forms of inductive argumentation.
Prediction

This argumert moves from some known evert(s) in the presnt or pad, to a conclusion about
someevert(s) in the future. For example: The sun has risen evely morning in the past. Therefore,
the sun will probably rise tomorrow. Notice that the fact that the sun hasrisen every morning in
the pag does not guarantee that the sun will rise tomorrowN the sun could explode, the earh
could be hurled out into the dark depths of space etc. Admittedy, the chancesof the sun NOT
rising tomorrow are extremely low, but this shows the fundamental difference between valid,
deductive argumerts and strong, inductive ones We cannot conclude with absolute certainty that
astrong, inductive argument (with true premises hasa true conclusion.

Argument by Analogy

This argument proceed by comparing two (or more) things, concluding that because the thingsin
guegion aresimilar in the right regects, that they aresimilar in further regeci(s). For example:



Mary and Jane both studied hard in their philosophy class, came to class often read and re-read
all the articles talkedto the instructor in her office hours, and studied for hours for the exam.
Mary got an A on the exam. Therefore, probably Jane also got an A on the exam. Again, the truth
of the conclusion hereis not guararteedby the truth of the premises but itOwvery likely.

Inductive Generalization

Examples of inductive gereraizaton are (d), (e), and (f) above. This argumert proceed from
knowledge of a selected samgde to some claim about the whole group. So one might argue that
becawse 80 apples selected at random from a barrel full of 100 were found to be rotten, all the
amlesin the barrel are rotten Again, the conclusion is not guararteed (given the truth of the
premises, but it doesmake the conclusion highly probale.

(4) A Priori vs. A Posteriori

At this point, one might wonder how one goesabout showing that the premisesof argumerts are
true or not. After all, the soundness of a valid, deductive argumert (or the cogercy of strong,
inductive one) is dependent on whether or not the premisesarein fact true. So how do we show
that they are true? It is here that we should make the distinction between premisesN or
propositionsN that are known a priori (independert of experience) and those that are known a
posteriori (based on experience). A proposition is known a priori if it canbe known by a subject
who has no (or in some cass only very little) experience with the world. That is, armed only
with logic and language, a person can come to know certain propositions independert of
experierce. In contrad, propositions areknown a posteriori just in case experience with the world
isrequiredto seeif the proposition istrue.

Hereisanexamgde of ana priori proposition:

(@ If AbeistallerthanBob, and Bob istallerthan Cal, then Abeistallerthan Cal.

Hereis anexamgde of ana posteriori proposition:

(h) If AbeistallerthanBob, then Abe will be better than Bob at basketball.

Sources

1. Feinberg Joel and Shafer-Landau Russ, Reason and Regonsibility, Eleverth Edition. (Ed.
Feinbergand Shafer-Landau) Wadsworth, 2002.

2. Hurley, Patick J., A Concise Introduction to Logic, Severth Edition. Wadsworth, 2000.

3. Pgman LouisP., Philosophy: The Qued for Truth, Fourth Edition. Wadworth, 1999.



4., Semet, Adam. Philosophy 107, Fall 2001course notes



