UIDLC

PHI202
Introduction to Logic

ODL Edition

Francis Offor, Ph.D.




COURSE MANUAL

Introduction to Logic
PHI202

University of Ibadan Distance Learning Centre
Open and Distance Learning Course Series Development
Version 1.0 ev1



Copyright © 2010, 2013 by Distance Learning Centrd)niversity of Ibadan, Ibadan.

All rights reserved. No part of this publication ynae reproduced, stored in a retrieval system, or
transmitted in any form or by any means, electromeechanical, photocopying, recording or
otherwise, without the prior permission of the cagliyt owner.

ISBN: 978-021-437-2

General Editor Prof. Bayo Okunade

Page layout, instructional design and developmeiEDUTECHportal,
www.edutechportal.org

University of Ibadan Distance Learning Centre
University of Ibadan,

Nigeria

Telex: 31128NG

Tel: +234 (80775935727)
E-mail: ssu@dlc.ui.edu.ng
Website: www.dlc.ui.edu.ng



Vice-Chancellor's Message

The Distance Learning Centre is building on a sthdlition of over two decades of service
the provision of External Studies Programme and Bastance Learning Education Nigeria
and beyond. The Distance Learning mode to whichargecommitted is providing access
many deserving Nigerians in having access to higlercation especially those who by
nature of their engagement do not have the luxdryuth time educalon. Recently, it is
contributing in no small measure to providing pader teeming Nigerian youths who for ¢
reason or the other could not get admission irdactimventional universitie

These course materials have been written by wripegially rained in ODL course deliver
The writers have made great efforts to provideaigéte information, knowledge and skills
the different disciplines and ensure that the nieteare usefriendly.

In addition to provision of course materials innprand eformat, a lot of Informatiol
Technology input has also gone into the deploynoémourse materials. Most of them can
downloaded from the DLC website and are availableaudio format which you can al
download into your mobile phones, IPod, Mamong other devices to allow you listen to
audio study sessions. Some of the study sessioerialathave been scripted and are b
broadcast on the university’s Diamond Radio FM 1pWhile others have been delivered
captured in audieisual farmat in a classroom environment for use by ouresttal Detaile
information on availability and access is available the website. We will continue in ¢
efforts to provide and review course materialsoiar course:

However, for you to take advant: of these formats, you will need to improve on yar.
skills and develop requisite distance learning @aelt It is well known that, for efficient ai
effective provision of Distance learning educati@vailability of appropriate and releve
course materials is sine qua no. So also, is the availability of multiple plat forfor the
convenience of our students. It is in fulfillmerittbis, that series of course materials are b
written to enable our students study at their oacepand conveniee.

It is our hope that you will put these course matsito the best us
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Prof. Isaac Adewole

Vice-Chancellor



Foreword

As part of its vision of providing education ftiiberty and Development” for Nigerians and
the International Community, the University of llaag Distance Learning Centre has recently
embarked on a vigorous repositioning agenda whiote@d at embracing a holistic and all
encompassing approach to the delivery of its Opistance Learning (ODL) programmes.
Thus we are committed to global best practicesigtadce learning provision. Apart from
providing an efficient administrative and acadesupport for our students, we are committed
to providing educational resource materials forake of our students. We are convinced that,
without an up-to-date, learner-friendly and diswtgarning compliant course materials, there
cannot be any basis to lay claim to being a provafedistance learning education. Indeed,
availability of appropriate course materials in tipé formats is the hub of any distance
learning provision worldwide.

In view of the above, we are vigorously pursuingaasnatter of priority, the provision of
credible, learner-friendly and interactive courssenals for all our courses. We commissioned
the authoring of, and review of course materialte@ams of experts and their outputs were
subjected to rigorous peer review to ensure standBhe approach not only emphasizes
cognitive knowledge, but also skills and humane@salwhich are at the core of education, even
in an ICT age.

The development of the materials which is on-gaatgp had input from experienced editors
and illustrators who have ensured that they arerate, current and learner-friendly. They are
specially written with distance learners in minchisl is very important because, distance
learning involves non-residential students who coften feel isolated from the community of
learners.

It is important to note that, for a distance learimeexcel there is the need to source and read
relevant materials apart from this course matefiberefore, adequate supplementary reading
materials as well as other information sourcesaggested in the course materials.

Apart from the responsibility for you to read tlusurse material with others, you are also
advised to seek assistance from your course foilid especially academic advisors during
your study even before the interactive session lwrhidoy design for revision. Your academic
advisors will assist you using convenient technglowluding Google Hang Out, You Tube,
Talk Fusion, etc. but you have to take advantagth@de. It is also going to be of immense
advantage if you complete assignments as at whersduwas to have necessary feedbacks as a
guide.

The implication of the above is that, a distarezher has a responsibility to develop requisite
distance learning culture which includes diligent alisciplined self-study, seeking available
administrative and academic support and acquisitibbasic information technology skills.
This is why you are encouraged to develop your edewpskills by availing yourself the
opportunity of training that the Centre’s providelgut these into use.



In conclusion, it is envisaged that the course nmatewould also be useful for the regular
students of tertiary institutions in Nigeria whe daced with a dearth of high quality textbooks.
We are therefore, delighted to present these titldmoth our distance learning students and the
university’s regular students. We are confideat the materials will be an invaluable resource
to all.

We would like to thank all our authors, reviewersl roduction staff for the high quality of
work.

Best wishes.

@2'——\«:\_;1

Professor Bayo Okunade

Director
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About this course manual

About this course manual

Introduction to LogicPHI202 has been produced biveklsity of Ibadan
Distance Learning Centre. All course manuals predury University of
Ibadan Distance Learning Centreare structureddrséime way, as
outlined below.

How this course manual is

structured

The course overview

The course overview gives you a general introduactio the course.
Information contained in the course overview wélfhyou determine:

= If the course is suitable for you.

= What you will already need to know.

» What you can expect from the course.

= How much time you will need to invest to compléte tourse.
The overview also provides guidance on:

= Study skills.

= Where to get help.

= Course assignments and assessments.

= Margin icons.

We strongly recommend that you read the overveanefully before
starting your study.

The course content

The course is broken down into Study Sessions. Extady Session
comprises:

» An introduction to the Study Session content.

= Study Sessionoutcomes.

= Core content of the Study Sessionwith a varietigafning activities.
= A Study Session summary.

= Assignments and/or assessments, as applicable.

= Bibliography
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Your comments

After completing Introduction to Logic we would appiate it if you
would take a few moments to give us your feedbackmy aspect of this

course. Your feedback might include comments on:

Your constructive feedback will help us to improaed enhance this

Course content and structure.

Course reading materials and resources.

Course assignments.

Course assessments.

Course duration.

Course support (assigned tutors, technical hetp), et

course.



Course Overview

Course Overview

Welcome to Introduction to

LogicPHI202

In this course, we shall look at the meaning, reaturd value of logic
Logic, aswe shall explain, is essentially about argumentsiséquently
we shall also look at the meaning, structure apdgyof arguments.
major part of our effort will e geared towards developing skills
techniques for distinguishing good arguments frau bnes. Here, w
shall concentrate on both formal and informal argnts. We sha
conclude this course by learning how to analysarasmts in artificial o
symbolc language.

Course outcomes

Outcomes

Upon completion olntroduction to LogicPHI20%ou will be able tc

= distinguish between good and bad arguments.

* analyse arguments both in natural and symbolic languageg
various techniques.

* engage in critical reasoning without errors and fallac

= develop a clear analytical mind and a good reasoning fgu

* highlight the relevance of logic to the concerns of dailg.

Timeframe

How long?

This is a 15 week courslt requires a formal study time of 45 hours. ~
formal study times are scheduled around onlineudisions / chats wit
your course facilitator / academic advisor to figaié your learning
Kindly see course calendar on your course websitedhedule dates.
You will still require independent/personal studwe particularly ir
studying your course materie



PHI202 Introduction to Logic

How to be successful in this

course

As an open and distance learner your approachatoifey will be
different to that from your schodays, where you had onsite educat
You will now choose what you want to study, youl\wdve profession:
and/or personal motivation for doing so and you mibst likely be
fitting your study activities around other profes®l or domesti
responsibities.

Essentially you will be taking control of your le@trg environment. As
consequence, you will need to consider performastes related 1
time management, goal setting, stress managemenBerhaps you wi
also need to reacquaint yoursin areas such as essay planning, co
with exams and using the web as a learning rest

We recommend that you take time —before starting your se
study—to familiarize yourself with these issues. Them® anumber ¢
excellent resources on the w A few suggested links al

= http://www.dlc.ui.edu.ng/resources/studyskill.

This is a resource of the UIDLC pilot course modileu will find
sections on building study skills, time schédng, basic concentratic
techniques, control of the study environment, naking, how to rea
essays for analysis and memory skills (“remembéyi

= http://www.ivywise.com/nesletter marchl3 how to self study.

This site provides how to master «studying, with bias to emergir
technologies

= http://www.howtostudy.org/resources.|

Another “How to study” web site withseful links to time
management, efficient reading, questioning/listgfmhserving skills
getting the most out of doing (“har-on” learning), memory building
tips for staying motivated, developing a learnitany

The above links are our suggestionstart you on your way. At the tin
of writing these web links were active. If you wantiook for more, go t

www.google.cor and type “self-study basics”, “sadfudy tips”, “self-
study skills” or similar phrase
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Need help?

&

Help

As earlier noted, this course manual complemerdssapplement
PHI20zat Ul Mobile Class as an online course, which isidded at
www.dlc.ui.edu.ng/ma

You may contact any of ttfollowing units for information, learnin
resources and library servic

Distance Learning Centre (DLC Head Office

University of Ibadan, Niger Morohundiya Complexlbadan-

Tel: (+234) 08077593551 — 55 llorin Expresswa, Idi-Ose,

(Student Support Officer: Ibadan.

Email: ssu@dlc.ui.edu.ng

Information Centre Lagos Office

20 Awolowo Road, Bodiji Speedwriting House, No. !

Ibadan Ajanaku Street, Off Salvatic
Bus Stop, Awuse Estate, Ope
Ikeja, Lagos

For technical issues (computer problems, web acaesisetcetera
please visitwww.learnersupport.dic.ui.edu.fgr live support; or sen
mail to webmaster@dlc.ui.edu.

Academic Support

-

Help

A course facilitator is commissioned for this couiéeu have also bee
assigned an academic advisor to provide learnipga@t. The contacts
your course facilitator and academic advisor fig tourse are availab
at the course website: www.dlc.uiu.ng/mc

Activities

Activities

This manual features “Activities,” which mayresent material that
NOT extensively covered in the Study SessidWVhen completing the:
activities, you will demonstrate your understandifhdpasic material (b
answerincquestions) bef@ you learn more advanced conss. You will
be provided with answers to every activity questibimerefore, you
emphasis when waing the activities should be on understanding
answers. It is more important that you understahy &ery answer is
correct
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Assignment

This manual also comes with tutor marked assignm(TMA).
Assignments are expected to be tu-in on course website. You m
also receive TMAs as part of online class actisi Feedbacks to TMA
will be provided by your tutcin not more than 2veek expecte
duratior.

Assignment
Schedule dates for submitting ignments and engaging in course / ¢
activities is available on the course website. Kindsit your course
website often for update

Assessments
There are two basic forms selfassessment in this courin-text
e questions (ITQs) anself assessment questions (SAQs). Feedbacks
ITQs are placed immediately after the questionslevthe feedbacks to
Assessments SAQs are at tl back of manual.

Bibliography

. For those interested in learning i on this subjectwe provide you witt
, a list of additional resourceat the end of thisourse manu; these may
be books, articles or websit

Reading
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Getting around this course manual

Margin icons

While working through thicourse manual you witlotice the frequer
use ofmargin icons. These icons servé'smnpost” a particular piece «
text, a new task or change in activity; they haserbincluded toelp you
to find your way around thicourse manual.

A complete icon set is shown below. We suggestythatfamiliarize
yourself with the icons and their meaning befoegtstg your stud

=l

Activity Assessment Assignment Case study
Discussion Group Activity Help Outcomes
o |
...
Note Reflection Reading Study skills
O
Summary Terminology Time Tip




Study Session 1The Meaning and Value of Logic

Study Session 1

The Meaning and Value of Logic

Introduction

In this Study Session, \ will examine the meaning of logic in the str
technical and professional sense. will also belooking at the relevanc
of logic to the concerns of daily Ii

Learning Outcomes

Outcomes

When you have studied this session, you shouldleeta
1.1discuss the fundamental principles of logic.

1.2 present the value and relevance of logic to the concernsalfy
life.

1.1 Laws of Logic

LogicThe branch of
philosophy that deals with
the study of the basic
principles, techniques, or
methods for distinguishing
between good and bad
arguments, valid and invalid
arguments, deductive and
inductive arguments, as
well as sound and unsound
arguments

Let us start on a frank note! The wc'logic’ is not new to many of u

We have heard of it before and ny of us have used it severally in «

speeches and writings. But despite its familiarittys a word that mos

people find difficult to define in clear terms. §his because the wo

‘logic’ can be used in at least three differentt, yeually correc senses.
In the first sense, the term logic is used to dbedhe totality of all law:

guiding the human thought (Wallace, 197

It is a truism that humans are rational beings whibsnking processe
are based on certain principles. The totalitythese principles has be
described by many, using the word ‘log

In another sense, the word ‘logic’ can be usedetscdbe the principle
guiding the operation of a mechanism. Every gaogdhing has its ow
inner logic, which describes the way garget ought to operate. F
instance, when we operate our GSM handset, it isll@ particula
procedure. If a call comes in, we pressreceive butto and the call is
received. To end the call, we press end button If we press thend
buttor and he handset starts sending messages indiscriminadten
something is wrong, and the set will be said ndigmperating the way
ought to operate, that is, according to its inlogid. The operation of
mechanism is therefore guided by certain [iples which can be
referred to as the inner ‘logic’ of that mechan

The foregoing conceptions of logic are all coriiactheir own right, but
these are not the only senses in which we seelefionedlogic in this
course. Here, we are interested in meaning of logic in the stric
technical and professional sense as an acadengiplifis. In this senst
logic is that branch of philosophy that deals vilie study of the bas
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principles, techniques, or methods for evaluatirguaents. Evaluation
here involves making a distinction between good had, valid and
invalid, deductive and inductive as well as sound ansound arguments.
Understood in this sense, logic reflects upon tweine of thinking itself
(Popkin and Stroll, 1993).It attempts to answethsgestions as, what is
correct reasoning? What distinguishes a good argufmem a bad one?
Are there methods to detect fallacies in reasomingd, if so, what are
they? These preoccupations of logic distinguishraim psychology,
which concerns itself with the mental processesthaf thinker (see
Azenabor, 2001). Although, reasoning is a formhafiking, the fact is
that not all thinking is reasoning. One may thibkat a number of issues
without doing any reasoning about them. In otherdspthere are many
mental processes in which the psychologists manteeested, which are
nevertheless different from reasoning. Reasoning special kind of
thinking in which inferences take place. The psyobist merely
examines the thinking process, while the logicianaerns himself with
the formulation of rules that will enable us tottedether the particular
piece of reasoning is correct, coherent and cangisiThis distinction
between correct and incorrect reasoning is theraemproblem with
which logic deals and all the principles and teghes of logic have all
been developed primarily for the purposes of makimg distinction
clear.

However, the principles, processes and technigdetogic are not

arbitrary! This is because there are certain furetdaal laws that every
thinking process must follow for it to be corrédfe have three of such
laws. These are ‘The Law of Identity’, ‘The Law ©@bntradiction’ (also

known as The Law of Non-contradiction) and ‘The LaivExcluded

Middle’.

The Law of Identity states that if any statemertrig, then it is true. In
other words, every single statement is identicdh\tiself. The Law of
Contradiction states that no statement can bottrugeand false at the
same time. For instance, my statement ‘Professamdis Egbokhare is a
man’ is true. | cannot claim that it is false a game time. If | insist that
the statement is both true and false at the san® then, it is either | am
completely delirious or | am under a serious attatlamnesia. Finally,
‘The Law of Excluded Middle states that any statenis either true or
false. We cannot say that a statement is neitherrtor false; there is no
such middle ground! The law is to the effect tlia statement is not true,
then it is false, and if it is not false, thendttiue. These are the laws,
which all statements or reasoning must confornfdiothem to be taken
as correct. All the branches of philosophy, andeed other areas of
knowledge, employ thinking and reasoning. But, thlhe the reasoning
is correct or not will depend upon whether it isastord with the laws of
logic just described (Joyce, 1936).This makes Itlgicmost fundamental
of all branches of knowledge. How do we then expthie relevance of
such a discipline to human endeavours generally?

1.2 Value of Logic

The question of the value of logic deserves as mattdntion as that
devoted to the issue of the meaning of logic. Wieatefit, one may ask,
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can anyone derive from the study of logic? Or, pate generally, of
what benefit is logic to human endeavours genétallizis question is
apposite because as Ludwig Wittgenstein once rasdamkhat is the use
of a discipline:

If all it does is to enable you talk about sometalse
questions...and if it does not improve your thinking
about important questions of everyday life? (Kahane
1978)

As a discipline, logic is relevant to the humansperin several important
ways. In the first place, in real life situatiomge encounter arguments in
our everyday activities. These arguments are ysuatire complex than
and not as organised as those we find in logibtoks. They also pose a
lot of problems to the human mind in the same dedhat long and
complex mathematical problems do. As an act, loglaces in us certain
abilities that enhance our capacity for the devalept and construction
of good arguments. A person who has some trainimdogic will
therefore be in a better position to analyse isswagh a view to
differentiating the essentials from the inessestihhn a person without
any training in logic. In fact, a critical analysed examination of
whatever we read in books, watch on the televisioaven discuss in our
everyday conversation, will be of great help in deeelopment of human
knowledge; such reflective thinking can lead toitfull deductions or
inferences.

Thinking is an essential ingredient of life, bubtight, like all potent
weapons, is exceedingly dangerous if mishandlegarGhinking, which
logic enhances, is therefore desirable not onlyriter to develop the full
potentialities of the mind, but also as a meanawfiding disaster. As
Blaise Pascal once remarked, “all our dignity lreshought” (Barry and
Soccio, 1988) and “logic is the anatomy of thougfPospesel and
Marans, 1978). With the tools of logic thereforepple can easily think
through popular opinions and dangerous beliefs ardve at some
knowledge that will be of relevance to the promotof peaceful co-
existence among the people.

ITQ

1. How would you define logic in the technical sense?

Feedback
* From what you have learnt so far, we believe thatry
definition would regard logic as the branch of pedphy that is
concerned with studying the basic methods or tegles for
evaluating arguments.

Again training in logic can affect a person’'s cltéea and attitude.
Someone with a good knowledge of logic will be aatl and more
intellectually alert. He will be slow to accept ettpeople’s ideas without
proper scrutiny, and he will be more likely to gii@s his own prejudices
and rationalisations.

Once more, an individual with a tint of logic iss¢e likely to be
influenced by political demagogues or advertisgrisadings. Such a

11



PHI202 Introduction to Logic

person can easily spot or detect fallacies andnisistencies in ifferent
lines of argument. He knows how to make a distimctbetweel
“persuasions through various psychological techesgand those bas
on rational arguments and supporting evidence”,(A$92)

Finally, the value of logic is better appreciatedtiie law court. Court
proceedings and dispute settlements testify tadlevance of training i
logical reasoning. Cases are often won in the agiven the force of th
arguments and evidences presented in support skthases. Even
ordinary communi disputes settlement, people look forward
convincing evidences and persuasive arguments. Wghatxplicit or
characteristic of training in logic is that it ehed us to provide goc
reasons as evidence for whatever claim we wiststab#ish. Trainingn
logic will help enhance the capacity for well stured and convincin
arguments

We need to emphasize that what we have celebratedeabenefits ¢
logical training can only be made possible wherepjee already posse
some natural abilities. The abilities include some form of nati
intelligence, fertile imagination, curiosity andganuity amongst other
These are the needed raw materials for the effeddiarning of logic ir
the formal sens¢

One main point which we have been able to de from our discussion
so far is that a training in logic will help to bg the relation of th
discipline to the concerns of our daily lives itearer perspectives. It
now an incontrovertible fact that the ability tantkiclearly and to analys
arguments logically is of tremendous practical impocenif, according
to Blaise Pascal, “all our dignity lies in thoughthen, we must i
agreement with him “strive to think wel

Study Session Summary

that deals with the study of the basic principteshniques, or methoi
for distinguishing between good and bad argumeratkd and invalic
arguments, deductive and inductive arguments, dk agesound an
unsound argumes. In logic, there are three fundamental laws ¢vaty
thinking process must follow for it to be correthey are ‘The Law ¢
Identity’ which states that if any ¢ement is true, then it is trt ‘The
Law of Contradiction’ which says that no staterrcan both be true and
false at the same time and ‘The Law of Excludeddiéidwhich state:
that any statement is either true or fa

@ In this Study Sessi(, we noted that Logics that branch of philosopt

Summary

12
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Assessment

SAQL.1(testsLearning Outcome 1.1)
° What are those fundamental laws that every thinkngcess mus
follow if it is to be correct’

Assessment SAQ1.2(testsLearning Outcome 1.2)
In what was can your study of logic affect your life
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Study Session 2

The Meaning and Structure of Argument

Introduction

In this Study Sssion, we will discusghe meaning and structure
argument.Efforts will also be made to examine types and way
assessing argumer

Learning Outcomes

Outcomes

2.1 The Mea

Argument A statement

with the structure that is

defined by the ‘premises’
and ‘conclusion’ and the
nature of the relationship
between them.

14

When you have studied this sessiyou should be able 1

2.1 define anduse correctly the term “argument”.
2.2 describe the two major types of arguments.
2.2 assess arguments.

ning of Argument

The term‘argument’ can be understood from two perspectives
ordinary discourse, it denotes a quarrel or disagent, whereas in logi
that is, in the technal sense, an argument is a sequence of stater
‘declarative sentences’ or propositions in whicle grart known as tr
conclusion is claimed to follow from the othersledlthe premises. Th
means that an argument is not just a mere colleafostéements. An
argument has a structure which is defined by thedepremises’ an
‘conclusion’ and the nature of the relationshipwiesn them (Oladipc
2008)

The conclusion of an argument is that propositidrictv is affirmed or
the basis of some othpropositions, which serve as justification for
acceptance of the conclusion. These other propositiwhich go b
various names such as evidence, grounds, or reasoBs more
professionally called premises. In an argumentretioee, the premise
are intended to provide sufficient grounds for the gtaace of th
conclusion. Where there is no relationship whatsoelvetween th
putative claim or conclusion and the reasons gifanits acceptance
then there is no argument. To determine whetheoup of statements is
an argument or not, two questions need to be aeswéirst, we as}
what is the claim being made? Once we are abl@edotify the clain
being made, we then ask the next important questidrat are th
reasons or evidence in suppof this claim? It is only when we are al
to answer these questions that we can say that thean argument. |
other words, a mere collection of statements cabaain argument. W
only have an argument when there is a claim angoreaare given i
support of the claim. Let us consider the followswjs of proposition
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1. The moon is made of green cheese and strawbemesed.
Hencemy dog has fleas.

2. Helen is a physician. So, Helen went to medicabskthince all
physicians have gone to medical school.

If we use the two criteria for recognising an argmtmentioned earlier,
we discover that whereas the first example isgustllection of unrelated
propositions, the second example is not just acttin of propositions,
but related propositions in which the truth of ‘Bielwent to medical
school’ is supported and derived from the truthHslen is a physician’

and ‘All physicians have gone to medical schoolheTproposition

“Helen went to medical school’ is the conclusiorhiler All Physicians

have gone to medical school’ and ‘Helen is a pligsicare the premises.
It is the combination of both the premises and tion that makes up
an argument. The following are examples of argument

1. All physicians are university graduates.

All members of the Nigerian Medical Association phg/sicians.
Therefore, all members of the Nigerian Medical Asation are
university graduates.

2. The Golden Rule (the rule of conduct, do unteert as you
would wish them do unto you) is basic to every eysof ethics
ever devised, and everyone accepts it in some €orather. It is
therefore an undeniably sound moral principle

3. Large numbers of people in this country haveendaad to deal
with the criminal justice system. Thus, they araware of how
it works and of the extraordinary detrimental impiadas upon
many people’s lives.

4. Since the elderly have always had a higher caate, and since
we now have older citizens, the absolute increagee number
of cancer deaths is not an indication of any kifidrvironmental
breakdown.

5. Since witch-doctors are not supposed to servevolent ends
and since they often use medicines or magic to théy off, or
destroy witches, they are best classified as goadicians or
wizards.

6. Human brains have the same kind of chemistrycalideceptors
as rats regarding glucocorticoids. So, it seemsiplesthat our
response to being handled as infants is similar.

7. What science can't know, mankind can’'t know. rEfiere, all
knowledge comes from science.

8. Abortion is evil not only to the victim but alto our sense of
justice. Hence it should be abolished.

In some arguments such as the foregoing, the pesntitthe argument
are stated first and the conclusion last. But, albtarguments are so
arranged. In some others, the conclusion is eitiated first or is
sandwiched in-between different premises offereitsisupport. Consider
the following arguments:

15
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1. Man is superior to other animals because hbdsonly animal
that can ask questions about his existence.

2. The death of God is not debatable. If He isdesdd, He should
have punished the unjust men of the world.

3. Poetry is finer and more philosophical thandrist for poetry
expresses the universal and history the particular.

4. All men are mortal. Therefore the pope is masiate the pope is
a man.

5. In as much as man is created first, man shoalthé master of
all creatures.

The above arguments are not as organised as tleegoren earlier. It is
therefore our duty to arrange them into their regBpe premises and
conclusions.

However, there are a few instances where the csiocls of arguments
are not explicitly stated. To understand and amalgguments of this
type, we have to study the context in which theguodo supply the
relevant conclusion. Such arguments are caflethymemesfrom the
Greek worden (in) andthymos(mind).The following is an example of
enthymeme:

If he’s smart, he isn’t going to go around shootmae of
them and he is smart.

The relevant conclusion in this kind of argumentl We “therefore, he
isn’t going to go around shooting one of them”.

ITQ

Question
0 How are the terms “premise” and “conclusion” rethie an
argument?

Feedback
We may refer to a premise as that part of an argtimhich
serves as the justification for the acceptancehefdonclusion
while we may refer to the conclusion as that pagrargument
which is affirmed on the basis of the premise.

Issues pertaining to analyzing arguments into their premises and
conclusions have been extensively discussed in our year one logic course
called ‘Arguments and Critical Thinking’. Let us now turn our attention to
types of arguments and how we can assess them in the next section.

2.2 Types of Arguments

16

There are basically two types of argument. Theycatied deductive and
inductive arguments. In a way, every argument vae®lthe claim that its
premises provide some grounds for the truth of dtsclusion. A
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deductive argument can be distinguished = an inductive one b
examining what each claims (Bello, 2000). Whenrguiment claims the
the truth of its premises guarantees the truthisodanclusion, it is said 1
be a deductive inferencDeductivereasoninglays claim to a very hig
standard of correctness. A deductive inference emds only if ite
premises provide such absolute and complete supgoits conclusior
that it would be utterly inconsistent to supposat the premises are tr
but the conclsion false.

On the other hand, when an argument claims mehellythe truth of it
premises make it likely or probable that its cosiua is also true, suc
an argument is said to involve an inductive infeeenin other worg,
inductive arguments do notclaim more than that their premises pro
some grounds for the truth of their conclusionsatTie why we say thi
the conclusion of an inductive argument follows piemise with greate
or lesser degree of probabili

Deductive reasoningis the process of reasoning in which reasons are given in
support of a claim. The reasons, or justifications, are called the premises of
the claim, and the claim they purport to justify is called the conclusion. In a
correct, or valid, deduction the premises support the conclusion in such a
o way that it would be impossible for the premises to be true and for the
gl conclusion to be false. In this, deduction differs sharply from induction, a

process of drawing a conclusion in which the truth of the premises does not
guarantee the truth of the conclusion.

—
©

2.3 Assessing Arguments

Arguments can be assessed in two ways. First, theresome forme
principles and methods that have been developed assessin
arguments. The types of arguments to which theseiples can b
applied are described as formal arguments. Theiples ind methods
for assessing formal arguments will be discussedhmater in this
course

On the other hand, it cannot be denied that pdugple the natural abilit
not only to proffer arguments but also to evaluate distinguish goo
ones from bad oneThis does not involve any formal and stringent s
or mechanical procedures. In fact, there are mamyskof arguments i
ordinary language which are not amenable to assedsim accordanc
with the formal principles and methods for evalogtformal irguments.
All such arguments are assessed inforrr

In assessing arguments informally, we try to asaeif or to what exter
the premises of the argument provide support ferabceptance of tt
conclusion. If the premises provide enough supploen the argument is
said to be good, otherwise it is said to be a lbgdraent.

The criteria for assessing arguments in ordinanglage have bes
extensively discussed in our year one course oguients and Critic:
Thinking’. However, the following actional guidelines may be useful
assessing arguments informe

17
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1. First, arrange the argument into its respectivemises and
conclusion. You can achieve this by asking yourseif
identifying the claim being put forward in the angent and the
reasons being proffered in support of the claim.

2. Next, determine whether or not the premisesigeosupport for
the acceptance of the conclusion.

3. If the premises provide support for the acceamamf the
conclusion at all, determine the extent to whick firemises
justify the conclusion.

Let us now assess some arguments using the abmiadiges.

Argument 1

All censorships exist to prevent anyone from challenging current conceptions
and existing institutions. All progress is initiated by challenging current
conceptions and executed by supplanting existing institutions. Consequently,
the first condition of progress is the removal of censorships.

- G.Bernard Shaw

Assessment of Argument

Arrangement of argument into premises and conclusion
The argument has two premises and a conclusion.

Premise 1: All censorships exist to prevent anyone from challenging
current conceptions and existing institutions.

Premise 2: All progress is initiated by challenging current conceptions
and executed by supplanting existing institutions.

Conclusion: The first condition of progress is the removal of censorships.

Support for the conclusion
The premises support the conclusion

Justification of support

If all censorships exist to maintain the status quo and the only way of initiating
progressive changes and executing such is by challenging conceptions and
supplanting existing institutions (which the status quo seeks to protect with all
manner of censorships), then the first major step towards progressive changes
will be to remove those censorships that prevent any form of challenge to
current conceptions and existing institutions. The conclusion that ‘the first
condition of progress is the removal of censorships’ is therefore strongly
supported by the premises.

Argument 2

The life of every civilised community is governed by rules.

Neither peace of mind for the present nor intelligent planning for the future is
possible for people who either live without rules or cannot abide by the rules
they make. Making rules for the community, and enforcing them, is the job of
government. No community can be truly civilised, therefore, without an
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effective and reasonably stable government.

- Carl Cohen

Assessment of Argument

Arrangement of argument into premises and conclusion

The argument has three premises and a conclusion.

Premise 1: The life of every civilized community is governed by rules.

Premise 2: Neither peace of mind for the present nor intelligent planning
for the future is possible for people who either live without
rules or cannot abide by the rules they make.

Premise 3: Making rules for the community and enforcing them is the job
of government.
Conclusion: No community can be truly civilized, without an effective and

reasonably stable government.

Support for the conclusion
The premises support the conclusion

Justification of support

The aim of every community is to civilize and some indices of civilizationinclude
‘peace of mind for the present’ and ‘intelligent planning for the future’. These,
however, are only possible where people live and abide by the rules of the
community. Since the responsibility for making and enforcing rules for the
community is the job of government, it follows therefore that a community
without an effective and reasonably stable government to make and enforce its
rules, will not enjoy the peace of mind and the intelligent future planning that
are the hallmarks of any civilized community. The conclusion therefore that ‘no
community can be truly civilized, without an effective and reasonably stable
government' is supported by the premises.

Argument 3

It is far from certain that the need for government among men rests solely on
‘original sin’ or man’s innate criminality. For no association, however
constitute, can exist without a requlatory force of some kind: even a society of
angels will still need some form of government if only to ensure that common
tasks are assigned and coordinated.

- Mokwugo Okoye

Assessment of Argument
Arrangement of argument into premises and conclusion
The argument has one premise and a conclusion.

Premise: No association, however constituted, can exist without a
regulatory force of some kind: even a society of angels will still
need some form of government if only to ensure that common
tasks are assigned and coordinated

Conclusion: It is far from certain that the need for government among men
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rests solely on ‘original sin’ or man’s innate criminality.

Support for the conclusion
The premise supports the conclusion

Justification of support

It is obvious that the premise provides enough support for the conclusion, for, if
the state is some type of association and if no association can exist without a
regulatory force of some kind, it follows that the state needs a government
which serves as it regulatory force. By stressing the necessity for some form of
government, even in a society of angels (who by definition cannot sin and have
no criminal tendencies), the premise gives further credence to the conclusion
that the need for government among men (who are guilty of original sin and
have criminal propensities) does not rest solely on ‘original sin’ or man'’s innate
criminality.

Argument 4

The presumption that the creation of states automatically means the creation
of development is wrong. There are many areas in this country which have seen
no progress even though they have been affected several times by the state
creation exercise.

- A.G.A.Bello

Assessment of Argument
Arrangement of argument into premises and conclusion
The argument has one premise and a conclusion.

Premise: There are many areas in this country which have seen no
progress even though they have been affected several times by
the state creation exercise

Conclusion:  The presumption that the creation of states automatically
means the creation of development is wrong.

Support for the conclusion
The premise supports the conclusion

Justification of support

If one can identify as little as a single area that has been affected by the state
creation exercise but has seen no progress in terms of development, then it
becomes difficult to sustain the claim that the creation of states translates
automatically into the creation of development. Therefore, if there are many
areas that have seen no progress, despite their being affected by the state
creation exercise, it follows then that the creation of states does not
automatically mean the creation of development.

Argument 5
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Since happiness consists in peace of mind, and since durable peace of mind
depends on the confidence we have in the future, and since that confidence is
based on the science we should have of the nature of God and the soul, it
follows that science is necessary for true happiness.

-  Gottfried Leibniz

Assessment of Argument

Arrangement of argument into premises and conclusion
The argument has three premises and a conclusion.

Premise 1:  Happiness consists in peace of mind.

Premise 2: Durable peace of mind depends on the confidence we have in
the future.

Premise3: The confidence we have in the future is based on the science we
have of the nature of God and the soul

Conclusion: Science is necessary for true happiness

Support for the conclusion
The premises support the conclusion

Justification of support

If happiness consists in peace of mind, and an enduring peace of mind depends
on the confidence we have in the future, which itself is based on the science we
should have of the nature of God and the soul, then it follows that science we
have (of the nature of God and the soul) is necessary for true happiness.

So far, we have assessed five arguments and they all have turned out to be
good arguments. Let us also look at a few examples of bad arguments.

Argument 6

The inquisition must have been justified and beneficial, if whole people evoked
and defended it, if men of the loftiest souls founded and created it severally
and impartially and its very adversaries applied it on their own account prye
answering to prye.

- Benedetto Croce

Assessment of Argument

Arrangement of argument into premises and conclusion
The argument has three premises and a conclusion.

Premise1:  Whole people evoked and defended the inquisition

Premise 2: Men of the loftiest souls founded and created it severally and
impartially.

Premise3: Its very adversaries applied it on their own account prye
answering to prye

Conclusion: The inquisition must have been justified and beneficial.

Support for the conclusion
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The premises do not support the conclusion
Justification of non-support

The conclusion that the inquisition was justified and beneficial is being
canvassed on the grounds that whole people evoked and defended it. But there
is nothing in the conclusion to suggest that all those who created and evoked it
were not mistaken and that therefore the conclusion is true. The endorsement
of a claim by all or some group of people does not necessarily mean that the
claim is true or correct. We have to critically look at the claim itself and not the
belief or disposition of the people supporting the claim.

Argument 7

It is only when it is believed that | could have acted otherwise that | am held to
be morally responsible for what | have done. For a man is not thought to be
morally responsible for an action that was not in his power to avoid.

- A.J. Ayer
Assessment of Argument
Arrangement of argument into premises and conclusion
The argument has one premise and a conclusion.
Premise: A man is not thought to be morally responsible for an action that

was not in his power to avoid.

Conclusion: Itis only when it is believed that | could have acted otherwise that
I am held to be morally responsible for what | have done.

Support for the conclusion
The premise does not support the conclusion

Justification of non-support

In this argument, the premise and conclusion are saying the same thing. For
instance, the expression “thought to be morally responsible for an action” in
the premise and “held to be morally responsible” in the conclusion are the
same. Also, the phrase “an action that was not in his power to avoid” in the
premise and "l could not have acted otherwise” in the conclusion are the same.
Although, the subject-matter of the premise must be related to that of the
conclusion for an argument to be good, such a relation must not be such that
both the premise and the conclusion must be saying the same thing. When this
is the case as we have seen above, the premise cannot be said to provide
independent evidence in support of the conclusion. What we have will not be a
support or justification but a repetition.

Argument 8

Those who say that Ifa is not a science are mistaken. The wisest men and
women in Yoruba history have all been interested in Ifa, and Obas and Queens
and Regents of all epochs in Yoruba land have believed in it and have guided
the affairs of their people by it.

- A.G.A.Bello
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Assessment of Argument
Arrangement of argument into premises and conclusion
The argument has two premises and a conclusion.

Premise1: The wisest men and women in Yoruba history have all been
interested in Ifa.

Premise 2. Obas and queens and regents of all epochs in Yoruba land have
believed in it and have guided the affairs of their people by it.

Conclusion: Those who say that Ifa is not a science are mistaken.

Support for the conclusion
The premises do not support the conclusion

Justification of support

The conclusion that “those who say that Ifa is not a science are mistaken” is
asserted on the grounds that the wisest men and women in Yoruba history
have all been interested in Ifa and that Obas and Queens and Regents of all
epochs in Yoruba land have believed in it and have guided the affairs of their
people by it. The fact that the wisest men and women and regents of all epochs
believed in Ifa does not affirm the scientificness of Ifa. There is even nothing in
the argument to suggest that the wisest men and women, Obas and Queens
and Regents were not all mistaken about the true worth of Ifa. It is obvious
therefore that the conclusion that “those who say that Ifa is not a science are
mistaken” does not follow from the premises.

ITQ

Questiol

o0 What are the two questions thatu must answer in determini
whether a group of statement is an argument ¢

Feedbacl

* Whatever your answer, the two questions we musiveng
determining whether a set of proposition constgw@e argumer
is:

- what is the claim that is made?
- whatis/are the reason(s) for making that cle

It is expected that after a considerable practice in the recognition and analysis
of arguments, you should be able to distinguish argumentative from non-
argumentative discourses. And even within argumentative discourse, you
should be able to identify good arguments from bad ones.
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refers to a group of statements in which one pardowhn as the

@ In this Study Sessiorwe discussed itechnical sens that, argument

‘conclusion’ is claimed to follow from the otheralled the premise:

Summary

That means that an argument is not just a mereatit of statements.
Also, an argumenthas a structure which is defined by the te

‘premises’ and ‘conclusion’ and the nature of te&ationship betwee
them. Arguments can be assessed both formally afamally. In
assessing arguments informally, we try to ascertaor to what exten
the premises of the argument provide support feratceptance of tt
conclusion. If the premises provide enough supplogery the argument
said to be good, otherwise it is said to be a lbgdraent

Assessment

SAQ2.1 (testsLearning Outcome 2.1)
e Determine if each of the following statements isasegument or nc

Assessment

1. The notion of single motherhood is stre, and my neighbour

has cancer.

2. Single motherhood must be tamed it if our familgteyn will

not crumble.

SAQ2.2 (testsLearning Outcome 2.2)
Determine the type of argument that each of theviohg is

1. Since tests have proven that it takes the copulatia man an

a woman for a woman to get pregnant, Susan obyiaasinot
come and tell us that no man is responsikr her pregnancy.
Since whatever has gone up in the past one billiesrs ha:
been coming down, | will not be wrong to absolutaler tha
whatever goes up tomorrow will come dov

That Hamilton ever held any considerable sum inustes
seems highlymprobable, for he was at no time a rich man,
at his death left a small estate.

SAQ 2.3(tests Learning Outcome 2.:

Assess the following arguments, stating whethercaontains on
argument or more as well as dividing each of tlgueents to premise
and conclusion

1. A housewife’s work has no results; it simply hagltme agair

Bringing up children is not a real occupation, heeachildrer
come up naturally, brought or not.

Poetry is fine and more philosophical than histdoy; poetry
expresses theniversal and history only the particuli
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Study Session 3

Formal Logic
Introduction

In the previous Study Session, we focused on argtsnén this Stud'
Session, we will extend our study light to formagic. Formal logic
deals with the logical or formal structure of staésts and argumenilt
comprises @analysis of statements (that istegoricalpropositions) that
make up Categorical Syllogisi

Learning Outcomes

When you have studied this sion, you should be able
3.1discuss formal arguments in natural language.
3.2 highlight categorical propositions.

Outcomes

3.1 Formal Arguments in Natural Language

What we have discussed so far in the last two Stelysions of thi
course falls under thaspect of Logic called Informal Logic. Inforrr
logic is concerned mainly with our everyday aci@st of making an
evaluating claims, as well as detecting errorseasoning. Formal logis
which is our main focus in this Study Session, sl@gth the lgical or
formal structures of statements and arguments @&ar2004). Thes
statements or arguments may be either in natunguige or in artificie
language. Formal arguments in natural languagenarey and they go k
various names. Amongst them «Categorical Syllogism and Relatior
argument. The part of formal logic that deals withmal arguments i
artificial language is called symbolic log

This Study Session introduces us to analysis eésiants that make t
Categorical Syllogism. These tatements are called Categori
Propositions. A syllogism is an argument that Haed statements
propositions, two of which are premises and thg the conclusiol

Categorical syllogism is about the oldest and nmgpular form o
arguments in nural language. It was indeed one of the ear
approaches to evaluating formal arguments. It wagnally developec
by Aristotle, codified in greater detail by medikVagicians and the
interpreted mathematically by George Boole and Jénn in the1d"
century. A categorical syllogism is a form of folraagument made up «
three categorical propositions. What then are caiegl propositions
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Categorical propositions are propositions of cartand. They are about
classes. We say they are about classes becauseittih@yaffirm or deny
that one class is included in another, either alirtor wholly. There are
four of such propositions represented by the falhgnexamples:

All men are politicians

No men are politicians.

Some men are politicians.
Some men are not politicians.

P wbdhE

The above propositions either affirm that one clasacluded in another
like 1 above or deny that one class is includedrniather like 2 above, or
affirm that some members of a particular classraeenbers of another
class like 3 above or that some members of a péaticlass are not
members of another class like 4 above.

These propositions have been given names for eéseeference.
Proposition 1 above is an ‘A’ proposition and canreduced to skeletal
form as ‘All S is P’. Proposition 2 is an ‘E’ progition and is of the form
‘No S is P’. Propositions 3 and 4 are called | @ngropositions and are
skeletally represented as ‘Some S is P’ and ‘Somes Shot P’
respectively. Every categorical proposition has@gnisable form made
up of four parts; namely, ‘quantifier-word’, ‘sulsfeterm’, ‘copula’ and
‘predicate-term’. Using these terms, we can anatisefour categorical
propositions as follows:

Quantifier-word Subject-term Copula Predicate-term
All men are politicians
No men are politicians
Some men are politicians
Some men are not politicians

3.2.1 The Nature of Categorical Propositions

The following notions should be understood, in ortle be able to
analyse categorical propositions. These are ‘QuantiQuality’ and
‘Distribution’.

Quantity

Every categorical proposition has a quantity. Therdity of a categorical
proposition is either universal or particular, degieg on whether or not
the proposition refers to all or some of the mermbef the class
designated by the subject term. For example, thend E propositions
refer to the entire members of their subject clasd are therefore
universal in quantity. On the other hand, the | &gropositions are
particular in quantity because both refer to pdrthe members of the
class designated by their subject terms.
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ITQ

Question
o0 What is the quantity of each of the propositioniewe
1) All men are mortals
2) Some men are mortals

Feedback
» The first proposition is universal in quantity waithe second is
particular in quantity.

Quality

The quality of a categorical proposition is eitlhdfirmative or negative,
depending on whether or not the proposition affitimgt one class is
included in another, either partially or wholly. fFexample, the A
proposition affirms that ‘all’ men are included viyoin the political
class. Also, the | proposition affirms that parttbé class of men are
included in the political class. Both propositiare therefore affirmative
in quality. On the other hand, the E and O propmsst both deny that all
or parts of their subject class are included inrtheedicates. Therefore,
they are negative in quality.

Distribution

This is a technical term that is used to desctilzewways terms occur in
categorical propositions. A categorical propositign said to either
distribute or not distribute its terms. Since eveayegorical proposition
has a subject-term and a predicate-term, a proposinay either

distribute or not distribute its subject-term oregicate-term. A

categorical proposition distributes a term if iters to all the members of
the class designated by that term. Consider thewiolg propositions:

All Nigerians are Africans

It is clear here that the intention is to talk abavery Nigerian.
Therefore, we say that the subject term is disteithu However, the
predicate does not refer to all or every Africanrefers only to these
Africans that are Nigerians. Thus, we say thatghedlicate-term is not
distributed. But the E proposition,

No Nigerians are Africans

Asserts of each and every Nigerian that he or simet an African . The
whole of the class of Nigerians is said to be edetlufrom the class of
Africans. The subject-term is therefore distributgdce it refers to the
whole of the class of Nigerians. In asserting ttieg whole class of
Nigerians is excluded from the class of Africare proposition is also
asserting that the whole class of Africans is edetlifrom the class of
Nigerians. The ‘E’ proposition therefore referaatbomembers of the class
designated by its predicate-term, and is said $stridute its predicate
term. In the | proposition:

Some Nigerians are Africans

The reference in the subject-term is to ‘some’ aod"all’, and as such,
the subject-term is not distributed. Also the peaté-term does not refer
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to all members of that class and is therefore mgitiduted. Lastly, in th
O propositior

Some Nigerians are not Africe

The subject-term refers to some miens of the class and is therefore
distributed. What the proposition is saying is tpatt of the class ¢
subject (Nigerians) is excluded from the class ddjcate (Africans)
When something is said to be excluded from a cldeswhole of tha
class is referred to. Therefore the O prdtion distributes its predica
term

In summary, we may say th

1. The A proposition is a universal affirmative propos that
distributes its subjederm but does not distribute its predic-
term.

2. The E proposion is a universal negative proposition t
distributes both its subjettrm and predica-term.

3. The | proposition is a particular affirmative premn that doe
not distribute its subject-term and predicegan

4. The O proposition is a particulaegative proposition that do
not distribute its subjederm but distributes its predicate te

ITQ
Questior
o Which of the following propositions has its prede-term

distributed:
a) Some people that are blonde are not intelli
b) All people that arélonde are intelliger
c) Some people that are blonde are intellic

Feedbacl

» The first proposition has its predicate term dmtted. This i
because the proposition is saying that there are gople whi
are blonde but do not fall in the universalss of the intelligent.

e The second proposition does not have its predidaten
distributed. This is because the proposition israterring to al
who are intelligent but just a section.

* The third proposition does not also have its praeictern
distributed. This is because the proposition isre@rring to al
members of the class drfitelligent’.

Study Session Summary

In this Study Seion, we examinedthe nature of catorical
proposition which are about classes because they either affirm or
that one class is included in anott Also, we examined the notions
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Summary ‘quantity’, ‘quality’ and distribution as they rd& to categorice
propositions. The quantity of a egorical proposition is either univer:
or particular, depending on whether or not the pstjon refers to all ¢
some of the members of the class described by ubgd term. Thi
quality of a categorical proposition is either affative or negativ
depending on whether or not the proposition affitimst one class

included in another, either partially or wholly.c&tegorical propositio
edstributes a term if it refers to all the membefdhe class designat:

ea that terr
Assessment
SAQ 3.1(tests Learning Outcomes3.1 and 3.
e Define types c categorical proposition in terms g@antity, quality, and
distribution
Assessment
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Study Session 4

Inferences
Introduction

In this Study Session, we widiscussinference an the nature of
relationships that exist among the four categogecapositionslit should
be noted thatach of the categorical propositions has a relatignthat
links it with other propositionsAlso to be examined here is immedi
inference and itforms.

Learning Outcomes

When you have studied this session, you shouldleeta

4.1 definethe term “inference”.
4.2 explainat least four forms of oppositions.

Outcomes

4.1 Mediate and Immediate Inferences

An inference is the process by which one proposition is arrisg@nc
affirmed, on the basis of one or more other prdmos accepted as tl
starting point of the process. What distinguishresr@ument from a me
collection of statements is the inference thisupposed to hold betwe
them. An inference is either mediate or immediAtenediate inferenc
proceeds from two premises to a conclusion in sacay that the
propositions together represent a complete argu An inference is
immediate if it proceedsom only one premise to the conclusion. Sc
of these inferences can be demonstrated by usiref vghcalled th
traditional square of oppositio

4.2 The Notion of Opposition

The notion of opposition here describes the retatigp between tw
categorical propositions which have the same subjet predicate term
but differ in their quality or in their quantity.et us now discuss some
these opposition

4.2.1Contradictoriness

When two propositions are contradictories, one deaial ofthe other.
This means that if one is true, the other will bisdé and if one is fals
the other will be true. In other words, they canboth be true and the
cannot both be false. For example, the A propas

All politicians are liars
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and the O proposition:
Some politicians are not liars

are contradictories. Similarly, the E proposition:
No politicians are liars

and the | proposition:
Some politicians are liars

are contradictories.

4.2.2 Contrariety

Two propositions are contraries if they cannot Hmhirue, that is, if the
truth of either one entails that the other is faBat it is possible for both
of them to be false. The A proposition:

All humans are animals
and the E proposition:
No humans are animals

are contraries.

4.2.3 Sub-Contrariety

Two propositions are sub-contraries if they carmaih be false, though
they might both be true. The | proposition:

Some men are Nigerians
and the O proposition:

Some men are not Nigerians
are sub-contraries.

4.2.4 Super-alternation

If a proposition is the super-altern of anotheméans from the truth of
that proposition, you can derive the truth of thigeo. For example, the A
proposition:

All men are politicians
is the super-altern of the | proposition:
Some men are politicians
Similarly, the E proposition:
No men are politician
is the super-altern of the O proposition:
Some men are not politicians.
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4.2.5 Sub-alternation

If a proposition is the st-altern of another, it means from the falsity
that proposition, you can derive the fey of the other. For example, tt
| proposition

Some men are angels
is the su-altern of the A proposition:
All men are angels.
Similarly, the O propositiol
Some men are not angels
is the su-altern of the E proposition:

No men are angels.

The immediate inferences from the various oppositions we have discussed so
far, can be summarised as follows:

1. Ifthe A proposition is true, then E is false, | is true and O is false.
2. Ifthe E proposition is true, then A is false, | is false and O is true.

3. If the | proposition is true, then E is false while A and O are
undetermined.

4. If the O proposition is true, then A is false, while E and | are
undetermined.

Tip
5. If Aisfalse, then O is true while E and | are undetermined.
6. IfEisfalse, then lis true while A and O are undetermined.
7. Iflis false, then A will be false, E will be true and O will be true.
8. |IfOisfalse, then Ais true, E is false and | is true.
ITQ
Questior

What can be inferred about the truth or falsehobdhe remaining
propositions ireach of the following ifve assume the first to be tru
And, If we assume it to be false?

1. i. All successful people are intelligent.
ii. no successful people are intelligent.

2. .i. Some dedicated people are successful busines
ii. Some dedicatedeople are not successful business
iii. No dedicated people are successful busines:

Feedbacl

The first step that we have to undertake if we \@aadrive at the rigk
answer is that we have to identify the kind of msipon that each of tr
propcsition falls under. Have you done that? G

You will discover that in the first set, (i) is @ proposition while (i) is
an E proposition. From this, we can infer righthat if the A propositiol
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is true, then the E proposition will be false arftew the A proposition is
false, the E proposition will be undetermined. Téason for this is that,
as you have learnt in this section, A and E prdjms are
contraries(they cannot both be true but can botalise).

In the second set of positions,(i) is an | proposi(i) is an O
proposition, while (iii) is an E proposition. Frotinis, we can infer that
when (i) is true, (ii) will be undetermined and)(ivill be false. This is
because | and O propositions are subcontrarieg ¢duenot both be false
but might both be true) while | and E propositiorsre
contradictories(when one is true, the other woudd false and vice
versa). However, if the first set of propositionrevéo be false, then (i)
will be true and (iii) will also be true.

Further Inmediate Inferences

Apart from the foregoing inferences that are drdwam the traditional
square of opposition, the following immediate iefeces could also be
drawn:

Conversion

The process of conversion proceeds when the stiigjgntreplaces the
predicate-term and the predicate-term replacesubgct-term. In other
words, a categorical proposition undergoes conwerbiy interchanging
the subject and predicate terms. The original oo is called the
convertend, while the new proposition is called thenverse. The
conversion of the four categorical propositionsl wierefore proceed as

follows:

‘A proposition:
Convertend: All men are politicians
Converse: All politicians are men.

‘E’ proposition:
Convertend: No men are politicians
Converse: No politicians are men

T proposition:
Convertend: Some men are politicians
Converse: Some politicians are men

‘O’ proposition:
Convertend: Some men are not politicians
Converse: Some politicians are not men.

Now, if each set of the above propositions is takenrepresent a
complete argument, for which of them can we say tha inference is
valid?

Conversion is not valid for the ‘A’ proposition @t by limitation). The
process of limitation involves only universal prsfimns, and it consists
in reducing such propositions to particular proposs. Conversion by
limitation for the ‘A’ proposition proceeds by imtdanging the subject-
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term with the predicate-term and then changing goentity of the
proposition from universal to particular. Thus,nfrahe proposition ‘All
dogs are animals’, the conclusion ‘some animals dgs’ could be
validly inferred, the inference being through carsien by limitation.

Conversion is however, a valid inference when &gplio ‘E’ and ‘I
propositions, but not valid for the ‘O’ proposition

ITQ

State the converse, obverse, and contrapositivethef following
propositions and state whether conversion,obversiorcontrapositive
is valid for them.

i. Noteacher are a graduate.
ii.  All teachers are graduates.
Iii. Some teachers are graduates.
iv.  Some teachers are not graduates.

Feedback

Always remember that the first thing you should idoto break the
propositions to simplified form. In that wise, yaull discover that (i) is
an E proposition,(ii) is an A proposition, (iii) &n | proposition while
(iv) is an O proposition. Having done this, youymmow proceed with
other steps.

For (i):

Converse: No graduates are politicians.

Obverse: All teachers are non-graduates.

Contrapositive: No non-graduates are non-teachers.

From the foregoing, we can infer that conversiod alversion are valid
for (i) while contrapositive is not valid for it.

For (ii):

Converse: All graduates are teachers.

Obverse: No teachers are non-graduates.

Contrapositive: All non-graduates are non-teachers.

From the foregoing, we can infer that conversiomas valid for (ii)
while obversion and contrapositive is valid foy.(ii

For (iii),

Converse: Some graduates are teachers.

Obverse; Some teachers are not non-graduates.

Contrapositive: Some non-graduates are non-teachers

For (iii), conversion and obversion is valid whientrapositive is not
valid.

For (iv),

Converse: Some graduates are not teachers.

Obverse: Some teachers are non-graduates.

Contrapositive: Some non-graduates are not noréesc

From this, we can infer that obversion and contsép@ are both valid
for (iv) while conversion is not valid for it.
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In obverting a proposition, the subject term remmaimchanged, and so
does the quantity of the proposition being obvertld obverting a
proposition, we change the quality of the propogitand then replace the
predicate-term by its complement. To obtain the glement of a term,
simply add the prefix ‘non-‘ to it, or if the exm®on already contains
‘non’ then delete the ‘non-* from the expressiorotiain its complement.
The obversion of the four categorical propositiaiiisbe as follows:

lAl

proposition

Obvertend: All men are politicians
Obverse: No men are non-politicians
proposition

Obvertend: No men are politicians
Obverse: All men are non-politicians
proposition

Obvertend: Some men are politicians
Obverse: Some men are not non-politicians
proposition

Obvertend: Some men are not politicians
Obverse: Some men are non-politicians

The original proposition is called the obvertendjiler the new one is
called the obverse. Obversion is a valid form dkrence for all the
categorical propositions.

Contrapositive

To obtain the contrapositive of a given propositiave replace its
subject-term by the complement of its predicatestend replace its
predicate-term by the complement of its subjeatiterhe contrapositive
of the four categorical propositions will proceedfallows:

lAl

proposition

Premise: All men are politicians
Contrapositive: All non-politicians are non-men
proposition

Premise: No men are politicians
Contrapositive: No non-politicians are non-men
proposition

Premise: Some men are politicians
Contrapositive: Some non-politicians are non-men
proposition

Premise: Some men are not politicians
Contrapositive: Some non-politicians are not nanrm

Contrapositive is a valid form of inference for ‘Ahd ‘O’ propositions
but not valid for E and | propositions. Contrapesitis only valid for E
proposition by limitatiorf® Thus from the expression: ‘No men are

35



PHI202 Introduction to Logic

politicians’, the conclusion ‘some n-politician is not no-men’ could be
validly inferred through contraposition by limitadi.

Study Session Summary

In this Study Sessiorwe discussedroadly two types of inferenc
@ involving categorical propositions. They are megiand immediat

inferences. A mediate inference proceeds from twempses to
conclusion, whereas an immediate inference procémads only one
premise to theconclusion. We have looked at the various relatigps
that exist among the four categorical propositiofdlowing the
traditional square of oppositioYou learnt howto determine the valt
of other categorical propositions once the valuthefone t which they
are related is given. We concluded by looking dteotimmediate
inferences that can be drawn using the notion®o¥@rsion, obversio
and contraposition, as well as the issue of théitalof inferences
resulting from these relationshi

Summary

Assessment

SAQ 4.1 (tests Learning Outcome 4.
e What is an inferenc

SAQ 4.2 (tests Learning Outcome 4.
Assessment Explain at least four forms of opposition.
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Study Session 5

Categorical Syllogism
Introduction

This Study Session will focus on meaningnd the basic features
syllogism. Also to be explored here includes modd categorica
syllogism and the figure of categorical syllogis

Learning Outcomes

Outcomes

When you have studied this session, you shouldlg to:
5.1defineanduse correctly the term “syllogism”.
5.2describe the features of categorical syllogism.

5.3 explain the mood ofcategorical syllogism.

5.4 determinethe figure of a categorical syllogism.

5.1 Syllogism

Syllogism The deductive
argument in which the
conclusion is drawn from
two premises

As stated earlier, isyllogism is a deductive argument in which 1
conclusion is drawn from two premises. A categadrisgllogism,
therefore, is an argument in which the conclusiemich itself is &
categoical proposition) is drawn from two categorical pogitions

5.2 Features of Categorical Syllogism

A standard form categorical syllogism has the foligy features

1. It must have only three terms. These are knownhasntajol
term, the minor term and thmeiddle term. The major term is t
predicate term of the conclusion of the argumehe finor tern
is the subject term of the conclusion of the argum€he middle
term is that term that appears in both premiseth@fargumen
but not in the conclusion.

2. We can also classify the premises of a categosigidgism into
the major and minor premises. The major premisdaous the
major term, while the minor premise contains thaanierm

3. In writing a categorical syllogism in a standardnfip the majo
premise is written first, followed by the minor priser and thel
the conclusion comes last.

ITQ

0 Identify the major, minor, and middle term in tlasgumen
below.

All proteins are organic compounds whence all eregyrare
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proteins, as all enzymes are organic compounds.

Feedback
* To attempt this, we have to first identify the cliston and this
will be easily done by breaking the argument intstandard
form which is represented below:
All proteins are organic compounds

All enzymes are proteins
Therefore, all enzymes are organic compounds.

5.3 Mood of a Categorical Syllogism

The mood of a categorical syllogism is determingdtie types of
categorical propositions which it contains. It isually represented by
three letters, each standing for the form of eddhe propositions which
the syllogism contains. For example, in the argumé&do heroes are
cowards; some soldiers are cowards; therefore, ssoitiers are not
heroes”. The mood will be E, I, O.

However, the mood of a categorical syllogism doe$ completely
characterise its form. Consider the following twdagisms:

1. All great physicians are university graduates
Some clinic owners are university graduates
Therefore some clinic owners are great physicians

2. All swimmers are egoists
Some swimmers are paupers
Therefore some paupers are egoists.

Both arguments are of the mood. ‘A | I', but the @ifferent in form.
We can bring out this difference most clearly bgpthying their logical
skeleton. Let us represent the major term with tR& minor term with
‘S’ and the middle term with ‘M’. For both argumentve then have the
representation:

Argument 1:
AllPis M
Some Sis M
Therefore some Sis P
Argument 2:
AllMis P
Some Mis S
Therefore some Sis P.

In the first argument, whereas the middle term @&upies the predicate
position of both premises, in the second argumtrd, middle term
occupies the subject position of both premisess Explains the reason
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for their difference in form. The correct form otategorical syllogism is
identified by naming its mood and figure.

5.4 Figure of a Categorical Syllogism

The figure of a categorical syllogism is determitgdthe position of the
middle term in the premises of the argument. Thaee four possible
figures a syllogism may have. They are the follayvin

Figure 1: This is when the middle term occupies the subjpesition of
the major premise and the predicate position ohthrer premise.

Figure 2: This is when the middle term occupies the pradigasition of
both premises.

Figure 3: This is when the middle term occupies the subpesition of
both premises

Figure 4: This is when the middle term occupies the pradigasition of
the major premise and the subject position of thr@npremise.

Going by our earlier alphabetical representationshe terms, we can
then present the different figures in the followsahema:

Figure 1
Mis P
SisM
OSisP
Figure 2:
PisM
SisM
OSisP
Figure 3:
Mis P
Mis S
OSisP
Figure 4:
PisM
Mis S
OSisP

We can only give a complete description of the fafmany standard
categorical syllogism by naming its mood and figure
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Study Session Summary

o7

In this Study Sessiowe examined categorical syllogisA categorical
syllogism has three termThese are the major term, the minor term
the middle term. The major term is the predicatmtef the conclusio
of the argument. The minor term is the subject tefitine conclusion ¢

S : . ) :

ummary the argument. The middle term is that term thaeappin both femises
of the argument but not in the conclus
Also, every categorical syllogism has a mood afigure. The mood o
a categorical syllogism is determined by the tymds categorice
propositions which it contains; whilehe figure of a categoric
syllogism is determined by the position of the middé&rm in the
premises of the argumel

Assessment
SAQS5.1 (tests Learning Outcoms 5.1 and 5.2)
e What is a categorical syllogism and what are iguees”.
SAQ5.2 (tests Learning Outcoms 5.3 and 5.4)
Assessment

Rewrite each of the following syllogism in standdéodm and name it
mood and figure

1. No police van are commercial vans, so no combat \ane
commercial vans, since all police vans are comaas:

2. Some conservatives are not membersthe ruling party,
because all members of the ruling party are loptemgl som:
looters are not conservatives.
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Study Session 6

Determining the Validity/Invalidity of

Categorical System
Introduction

In this Study Session, we will exam both the validity and invalidity ¢
categorical syllogism; and the rules needed tolde t test for a tru
categorical syllogis..

Learning Outcomes

When you have studied this session, you shouldleeta
6.1 determine the validity or invéidity of categorical syllogisi.
6.2use rules test for categorical syllogism.

Outcomes

6.1 Validity/Invalidity

Thevalidity orinvalidity of categorical syllogisms can be determine
several ways. First, the form of a syllogism majphas to determin
whether or not the argument is valid (Bello, 2000)an argument i
valid, then any argument having that form will belid and if ar
argumen-form is invalid, then any argument having that fonifl also
be invalid. Again, there is the method of usinggdien to determine tt
validity or invalidity of categorical syllogism. Tavof such methods we
developed by John Venn and the Swisshematician, Leonhard Eul
(Copi, 1978; Bello, 2000). Finally, there is thel€uTest for determinin
the validity or invalidity of categorical syllogisn©ur main concern i
this lecture is with this latest method, that ibBe tRules Test fc
determinin( the validity or invalidity of categorical syllogis

6.2 Rules Test for Categorical Syllogism

There are six rules, which a stanc-form categorical syllogism must n
violate for it to be valid. Any argument that vit#a one of such rules
invalid ard is said to commit a formal fallacy. Let us nowamine the
rules and fallacies one after the ot

Rule 1

A standard form categorical syllogism must conexactly three term:
each of which must be used in the same sense thwatthe argument.
a syllogism has more than three terms, it breaks Rwad commits th
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fallacy of Four Terms or what in Latin is callg@uaternio Terminorum

If a term is used in different senses in the sargaraent, the argument
also breaks Rule 1 and commits thallacy of EquivocationConsider
the following argument:

No wealthy men are social critics, because no
wealthy men are antagonists and all labour
leaders are antagonists

The above argument breaks Rule 1 because it centaane than three
terms. Precisely, it contain exactly four termswit wealthy men, social
critics, antagonists and labour leaders. The argtiiegherefore invalid.

Rule 2

In a valid standard form categorical syllogism, thieldle term must be
distributed in at least one of the premises.Anyogygm whose middle

term is not distributed in at least one premisekseRule 2 and is said to
commit the fallacy of undistributed middle term.eTtollowing argument

is invalid because the middle term (militants) @ distributed in any of

the premises:

All indigenes of River State are militants
All Bayelsians are militants

Therefore, all indigenes of River State are Bagaks

Rule 3

In a standard-form categorical syllogism, if angntas distributed in the
conclusion of the argument, such a term must béildited in the
relevant premise. There are two different ways mctv Rule 3 may be
broken.

a. In a syllogism, if the major term is distributedtime conclusion
but the same term is not distributed in the majanpse, the
syllogism is invalid, because it breaks Rule 3 anthmits the
Fallacy of lllicit Major. The following argument breaks Rule 3
and commits the fallacy just mentioned:

Some men are good politician
No criminals are men

No criminals are good politicians

b. If the minor term of a syllogism is distributed time conclusion
of the argument but the same term is not distribirtehe minor
premise, then the syllogism violates Rule 3 and rods the
‘Fallacy of lllicit Minor’. The following argumenbreaks Rule 3
and commits the fallacy of illicit minor:

All good politicians are men
Some criminals are not men

No criminals are good politicians
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Rule 4

No standar-form categorical syllogism with two negative preesscar
be valid. Any categorical syllogism with two negatipremises is invali
and breaks Rule 4. Such a syllogism is said to dortive Fallacy of
Exclusive Premis:.. The following argumentbreaks Rule 4 and comm
theFallacy of Exclusive Premis:

Some men are not good politicians
No criminals are men.

No criminals are good politicians

Rule 5

If any of the premises of a categorical syllogissn negative, th
conclusion must be negative the syllogism to be valid. Any argume
that breaks this rule commits tiFallacy of Drawing an Affirmativ
Conclusion from a Negative Prerr. The following argument breal
Rule 5 and commits the fallacy just mentiol

Some men are not good politicians
Some criminals are men.

All criminals are good politicians.

Rule 6

No valid standar-form categorical syllogism with a particular corgitan
can have two universal premises. In other wordghéf conclusion of
valid categorical syllogism is particuleone of the premises must
particular. Any syllogism, which violates Rule 6, said to commit th
Existential Fallac. The following argument breaks Rule 6 and com
the ‘Existential Fallac

All men are good politicians
No criminals are men.

Some criminals are not good politicians.

To test the validity or invalidity of categorical syllogisms by using the rules,
what we do is to write the argument in standard form by writing the major
premise first, followed by the minor premise and then the conclusion. After
this, we apply the rules to the argument one after the other. If the argument
passes all the rules, then it is valid, but if an argument fails any (at least one)
of the rules, then the argument is invalid.

ITQ

Questior
0 What doest mean for a categorical syllogism to be va
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Feedbacl
» A categorical syllogism is said to be valid ifstiot possible fc
its premises to be true and its conclusion f

Study Session Summary

o7

Summary

In this Study Sessiorwe treated the six rules, which a stanc-form
categorical syllogism must not violate for it to walid. Any syllogisn
that violates one of such rules is invalid and #@dsto commit ¢
corresponding fallacy. To test whether or not @&gatical syllogisiris
valid, what we do is to first write the argumentdtandard form b
writing the major premise first, followed by themor premise and the
the conclusion. After this, we apply the ruleste argument one aft
the other. If the argument passes he rules, then it is valid, but if
argument fails any (at least one) of the rulesnthee argument i
invalid.

Assessment

Q)

Assessment

A

SAQ 6.1 (tests Learning Outcomes 6.1 and 6.
Mention the rules broken and the fallacies commiithy each of th
syllogisms which are invalic

1. Some snakes are not poisonous animals but all snake
reptiles, therefore some poisonous animals areapbies.

2. All people who live in London are pelepwho speak Englis
and all people who speak English are people whe iikWe
may conclude then that people who live in Londos people
who like it.

3. All chocolate éclairs are fattening foods, becaalbehocolate
éclairs are rich desserts , and sdattening foods are not ric
desserts.

4. No coaltar derivatives are nourishing foods because tficzal
dyes are codar derivatives, and no artificial dyes
nourishing foods.
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Study Session 7

Rational Statements and Arguments

Involving Relations
Introduction

In this Study Sessi, we will discuss relational propositic. We will
alscexaminethe attributes of relations and how this informatian be
used to determine the validity or invalidity of angents involving
relational propositins.

Learning Outcomes

When you have studied this session, you shouldleeta
7.1define anduse correctly the termrélational propositior”.
7.2 explain the different attributes of relation.

7.3determine the validity or invalidity of arguments involvir
Outcomes relational propositions or statements.

1.1 Relational Propositions or Statements

Relational propositions Relational propositions are propositions or statements that employ te
A statement that employ that express a relation. A term is said to expeesslation if such a teri
terms that express a . . .. .
relation. requires more than one individual, object or entity make complet
sense (though it is possible for an entity to expra reation to itself).
The following are examples of words and phrasesdkpress relation:
father, brother, cousin, sister, married to, lowErenemy, teacher, eqt

to, has the same weight as, bigger than, is the ofatind richer tha

A relational erm may express a omdace relation, or it may be t-
place, thre-place, or foumplace, depending on the number of individt
required for the sentence expressing the relatiomake meaningft
sense. For example, the proposition, ‘Adebayo ig-nosed’, expresses
a oneplace relation, while the proposition, ‘Bello istteacher of Offor’
expresses a tv-place relation because it requires two individtalmake
complete sense. Propositions like ‘Cameroun is éetwNigeria an
Ghana’ and ‘The landrd traded his house rent to the tenants for se-
hand clothes’ express a th-place and fouplace relation respectivel
A proposition that expresses a -place relation is said to be ‘monac
(Bello, 2000). Where a proposition expresses dioeldetween two or
more entities, such a proposition is said to bgauht (Bello, 2000). If i
expresses a tv-place relation, it is (binary), thrgdace (triadic), or fot-
place (tetradic). A polyadic relation also has ection. It is either ur-
directicnal and therefore irreversible or directional and reversible. £
example of a urdirectional proposition is ‘Bayo is the father afhipe’.
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On the other hand, the proposition ‘Babaginda i #ame age as
Obasanjo’ is bi-directional.

1.2 Attributes of Relations

Attributes of relations help to describe the wahatienal terms behave in
propositions, and the way relational terms behaables us to determine
the validity or invalidity of arguments involvinglational propositions.

To properly understand the way relational termsabehlet us learn a
little more about some attributes of relation.

1)

2)

3)

A relation between two entities may be symmetriaalymmetrical
or non-symmetrical. When a relation is symmetrigaipeans that
if one entity ‘A’ has a relation to ‘B’, ‘B’ mustlso have the same
relation to ‘A’. For example, if a proposition sayfsat ‘Peter is
married to Jane’, it follows that Jane must be redrto Peter. If a
proposition also says that ‘Peter is the same ag@narew’, it
follows that Andrew must be the same age as Peter.

On the other hand, when it is the case that artyei#ti has a
relation to another ‘B’, but ‘B’ cannot have themsmarelation to
‘A’, then such a relation is asymmetrical. If, fexample, a
proposition says that ‘Peter is the father of Matth it follows
that Matthew cannot at the same time have theigaldbf being
father of) to Peter. All such relations as exprddsg phrases like
‘the husband of’, ‘is taller than’ e.t.c, are stodbe asymmetrical.

However if the situation is such that an entity #ds a relation to
another ‘B’, but ‘B’ may or may not have the saratation to ‘A’,
then the relation is said to be non-symmetrical. iRetance, if a
person ‘A’ is the brother of another person ‘B’; iBay or may not
be the brother of ‘A’

Again, a relation may be transitive, intransitivenon-transitive. A
transitive relation is such that if an entity ‘Aa# that relation to
another ‘B’ and ‘B’ has the same relation to yepther ‘C’, then

‘A’ must have the same relation to ‘C’. The express‘Andy is

taller than John and John is taller than PatrickntAndy is taller
than Patrick expresses a transitive relation.

On the other hand, where an entity ‘A’ has a retatb another ‘B’

and ‘B’ has the same relation to ‘C’, but ‘A’ canrfmve the same
relation to ‘C’, then the relation is intransitivEor example, a
proposition like ‘Ibadan is five miles to the south Lagos and
Lagos is five miles to the south of ljebu-Ode’ngransitive.

However, when a relation is such that if one thiAghas that
relation to another ‘B’ and ‘B’ has the same ralatto ‘C’, but ‘A’
may or may not have the same relation to ‘C’, ttrenrelation is
said to be non-transitive. Examples of phrases ¢ptess non-
transitive relations are ‘friend of and ‘enemy .of’

Finally, a relation may either be reflexive, irefive or non-
reflexive. When a relation is reflexive, it meamstta thing can
have such a relation to itself. For example, itp@ssible for



Study Session 7Rational Statements and Arguments Involving Relations

someone to be the same age as himself or to hev@&the weight
as himself. However, when it is not possible foreatity to have a
particular relation to itself, that relation is@&ad be irreflexive. No
one, for instance, can be said to be the fathdrirogelf or richer

than himself.But, when a relation is such that rasividual entity

may or may not have such a relation to himseltsw@lf, then such
a relation is said to be non-reflexive. For insggreomebody may
or may not love or admire himself.

ITQ

Question
o0 A relational term may express all of the followimglations
except
a) Two-place relation
b) Three-place relation
c) No-place relation
d) Four-place relation

Feedback

* A relational term may express a one-place relatinod more
depending on the individuals involved but it canareexpress a
no-place relation because there must be at leaspesson
involved.

7.3 Validity/Invalidity of Arguments Involving
Relations

ITQ

Question
0 In Study Session 6, we learnt how to test validitynvalidity of
categorical syllogisms, can you highlight the thwesys that we
used to test the validity of categorical syllogism.

Feedback
» First, we can use the form of the categorical gjdim.
e Secondly, we can also use the Venn or Eular diagram
e Thirdly, we can use the rule test.

We have seen how relational terms behave in pridposi Therefore,
when we are faced with the task of analyzing (ibatdetermining the
validity or invalidity of) arguments involving relanal propositions, we
have to be careful enough to remind ourselvesefdhowing questions:

1. What is the relational term or terms involved ia #trgument?

2. What is the attribute(s) of such term or terms?

3. Has the relational term behaved the way it oughtbébave
normally in the argument under consideration?

If the answer to question 3 above is yes, theratgament in question is
valid, if no, then the argument is invalid.
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Consider the following argume
Francis is the same weight as Florence
Florence is the same weight as Mercy
Therefore Francis is the same weight as Mercy.

In this example, the relational term is ‘has themsawveight as’. It is

transitive relation which says that if an entity #as a relation to anoth
‘B’ and ‘B’ has the same relation to ‘C’, then ‘Aust have the san
relation to ‘C’. The relational term in the argumdrds behaved to tyg
and the argument is therefore valid. Consider, Wewethis othe
argument

Adebanjo is taller than Saheed
Therefore Saheed is taller than Adebanjo.

In this second argument, trelational term ‘taller than’ is asymmetric
A relation is asymmetrical if it is such that if e entity ‘A’ has that
relation to another ‘B’, ‘B’ cannot have the saneéation to ‘A’. In the
above argument, however, the relational term isduas if it is
symmetrical. In other words, the relational terralldr than’ has nc
behaved in the usual manner in the argument unolesideration. Th
argument is therefore inval

ITQ

Questior
o What does it mean for a polyadic relation to nidirectional or
bi-directional?

Feedbacl
* A uni-directional relation is an irreversible one andsash the
relation only applies to one and not to be sharbdewt is b-
directional if the relation is reversible and ttoas be shared t
the entities referred to.

Study Session Summary
In this Study Sessionyou learnt thatrelational propositions are
statements which contain terms that express daelak term is said t
express a relation if such a term requires mora thiae individual

object orentity, to make complete sense (though it is ptsditr an
entity to express a relation to itself). When amuanent contain
relational propositions or statements, such an raeg is called
relational argument. There are certain attribufelaticns that help to
describe the way relational terms should behave tla@ way relatione
terms behave enables us to determine the validitynealidity of
arguments involving relational propositions. A t&la can be

1) symmetrical, asymmetrical or non-syrmetrica,
2) transitive, intransitive or non-transitivanc

Summary
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‘ 3) reflexive, irreflexive or non-reflexive.

Assessment

SAQ7.1 (tests Learning Outcomes 7.1 and 7.
e Identify the relational term in the following progtions:
Every girl at the party danced with every boy whaswhere

Assessment Caleb is the ancestor of Ez
The teacher is in love with the princip:

SAQ7.2 (tests Learning Outcome 7.<
Determine the validity or invalidity of each of tfiellowing relational
argumets. Give reasons for your answer:

Agnes is shorter than Ma
Mary is shorter than Helen.
Therefore, Agnes is shorter than Helen.

Jingo is older than Bon
Therefore, Bongo is older than Jingo.

Jingo is an enen of Bongo
Bongo is an enemy Bamanga
Therefore, Bamanga is an enemy to Ji
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Study Session 8

Formal Argument in Artificial Language
Introduction

In this Study Session, we w specifically examine the nature of wol
and phrases that we use in forming compound statsm&hese worc
and phrases are called ‘logical connectiAlso,we will observe the
logical symbols representing the various connes:

Learning Outcomes

When you have studied this session, you shouldleeta
8.1discuss the meaning of logical connectives.
8.2 highlight the logical symbols that represeoinnective.

Outcomes

8.1 Logical Connectives or Logical Constants

In logic, we can identify twdkinds of statements. On the one hand,
have simple or atomic statements. A statementriglsiif it has no othe
statement as part of its component. For exampke,statement ‘it i
raining’ is a simple statement. On the other havelhave compound
molecular statements. A compound statement is rapdef at least tw
other statements. An example of a compound stateisemither it is
raining or the ground is wet. Compound or molecyleopositions ar
formed by using what we call logical conss or connectives, and the
are five of such connectiv

ITQ

Questior
o0 What is the difference between a simple or atort@tement ani
a compound or molecular statement?

Feedbacl
* A simple or atomic statement is one that has nerathatemer
as part ofits component while a molecular or compot
statement is one which has another statement dsopats
component.

5o
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8.2 Forms of Connectives
8.2.1 Conjunction

A conjunction consists of two propositions joineg words like ‘and’,
‘but’, ‘though’ and their equivalents. The two madf a conjunction are
called conjuncts. The logical symbol that represeatl forms of
conjunctions is the dot ( * ) sign.The expressiBatér is in Lagos’ and
‘John is in Kaduna’ is a conjunction. Now, if weresent the statements:
‘Peter is in Lagos’ and ‘John is in Kaduna’' as @id ‘J’, then the
conjunction of both statements will be symbolisexl ‘B « J. The
conditions under which expressions involving a oanfion can be true
or false can be expressed using the following table

P«

m oo+ -
m o oA
- n -

F F

The above table reveals that a conjunction is wafy when both
conjuncts are true and false when at least oneeofanjuncts is false.

8.2.2 Disjunction

A disjunction is a compound proposition in whichotwtatements are
joined by the connective ‘or’ or its equivalent. eTltwo parts of a
disjunction are called disjuncts, and the logigahlsol that represents the
disjunction is the wedge ( v ).The expression ‘Pietén Lagos’ or ‘John
is in Kaduna’ is a disjunction and is symbolised'Rsv J'. The truth
conditions for a disjunction can be expressed kavfs:

P v J
T T T
T T F
F T T
F F F

From the above table, a disjunction is true wherieast one of the
disjunction is true. A disjunction is only false & both disjuncts are
false.

8.2.3 Conditional

A conditional consists of two propositions joinedthe connective ‘If ...
then ..." or its equivalent. The statement on the kefnd side of the
conditional, that is, the statement between tHeafifl the ‘then’ is called
the ‘antecedent’. The statement on the right haahel af the conditional,
that is, the statement following the ‘then’ is edllithe ‘consequent’. The
logical symbol that represents the conditionahes ‘horse shoe’ sign({ ).
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The expression ‘If Peter is in Lagos’ then ‘JohninsKaduna’ is a
conditional statement and is symbolised a&l‘®. The truth-condition of
a conditional can be represented in the followatge:

p 0O
T T T
T F F
F T T
F T F

The above table reveals that a conditional stateisamly true when the
antecedent is true and the consequent is false.

8.2.4 Bi-conditional

When two propositions are joined by the connectiveif and only if
..., then the expression is called a bi-conditiofdle two parts of a bi-
conditional are called ‘components’ and the logisigin that represents
the bi-conditional is the triple bar), The expression ‘Peter is in Lagos’
if and only if ‘John is in Kaduna’ is a bi-conditial statement and is
symbolised as ‘& J'. The conditions under which expressions invavi
a bi-conditional can be true or false are showowel

P = J
T T T
T F F
F F T
F T F

The above table reveals that a bi-conditional statd is true either if
both components are true or if both components fatge. A bi-
conditional is false if both components have dédfertruth-values.

8.2.5 Negation

If someone says ‘It is raining’ and another persays ‘It is not raining’,

the second person has negated what the first psesdnA negation is a
sentence which contains the negation sign ‘not’ itsr equivalent.

Ordinarily, a negation looks like a simple statemeéent logically, it has a
compound structure. The logical sign that repressém¢ negation is the
curl sign ( ~ ). When a statement is negated, #gation sign is placed
immediately before the statement being negatedin'ds not in Kaduna'’

is an example of a negation and is symbolized &'s When a statement
is negated, it takes on the opposite value. In rotherds, when a

statement, say ‘P’, is true, ‘~P’ will be false antien ‘~P’ is true, then
‘P’ will be false. This is displayed in the tablelbw:

P ~P
T F
F T
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Study Session Summary

words and phrases that we use in joining two orensimple statemen
to form compound statements. These words and phragee bee
grouped into five categories of connectives. Thagethe'conjunction’,
‘disjunction’, ‘ccnditional’, ‘bi-conditional’ and ‘negatior

@ In this Study Sessiorweexamined the ature and truth conditions

Summary

Assessment

SAQ8.1 (tests Learning Outcome 8.
° What is the use dogical connectives?
SAQ8.2 (tests Learning Outcome 8..
Assessment What does each of these logical connectives repi:

aghrONPE
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Study Session 9

Symbolising Statement and Arguments in

54

Propositional Logic

Introduction

In this Study Session, we v be discussingow to symbolise statemer
and arguments in propositional lot Our main focus here is texplore
how to symbolise statements, determine trusittde of propositions ar
symbolistarguments.

Learning Outcomes

Outcomes

When you have studied this session, you shouldleeta

9.1symbolise statements.
9.2 determine the truth-value of propositions.

9.3 symbolisearguments.

9.1 Symbolising Statements

In propositional logic, we make use of special sgtatand alphabetic
letters when symbolising statements. Among theaddphcal letters, w
have capital letters ‘A’ to ‘Z’, also known as pagitional coistants,
which are used to represent actual propositions. afg§e have sma
letters ‘p’ to ‘w’, also known as propositional iales. Variables do ni
stand for actual proposition but may be used toesgmt any propositic
whatsoever. Among the symbolare those representing logit
connectives as well as the various punctuation s

In English language, punctuation is absolutely meguif complicatec
statements are to be made clear. In writing arlétt@ur loved ones, fc
instance, we have to ke use of different punctuation marks; otherw
our sentences would remain highly ambiguous. Patictu is equally
necessary in mathematics. For instance, the quegtx 3 + 5 can be
interpreted as either 11 or 16; the first answeemlthe questions

punctuated as (x 3) + 5, and the second, when it is punctuatedx (3 +

5).

Punctuation is also required in the language oftsyim logic for many
reasons. First, where many simple statements am@aanded into mor
complicated ones by various mectives, the use of punctuation me
enables us to know the dominant connective in fression. Agair
punctuations help to remove ambiguity from expassi For instanct
the expression # g v r will remain ambiguous and can be interprt
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differently unless it is properly punctuated. lu@mean the conjunction
of ‘p’ with the disjunction of ‘g’ with ‘r' [p= (q v r)], or it might mean a

disjunction whose first disjunction is the conjuantof ‘p’ and ‘q’ [(p *

q) v r]. That the different ways of punctuatingstistatement do make a
difference can be seen from the following case liictv ‘p’ is false while
‘q’ and ‘r’" are both true:

(peq)vr and p@vr)

FFTTT FFTTT

From the above, the first statement is true andséoend false. Here, the
difference in punctuation makes all the differebhetween the truth of the
first statement and the falsity of the secondjtfes possible for the same
set of ambiguous statements to have different galdepending on how
they are punctuated. In symbolic logic, we makeafdhree punctuation
marks. These are the brackets ( ), parenthesjsahd braces { }. Let us
now symbolise the following compound statementsifing letters A, B,
C, and D to abbreviate:

i. Anambra wins its conference championship

il. Benin wins its conference championship

iii. Calabar wins the superbowl! and

iv. Delta wins the superbowl.
1. Either Anambra wins its conference championshipBewin wins its

conference championship or Calabar wins the supdrifa = B) v C

2. Anambra wins its conference championship and eiBemin wins its
conference championship or Delta does not win tpeidowl: A= (B v

~D)
3. Anambra and Benin will not both wintheir conferenc

championships but Calabar and Delta will both noin whe
superbowl:~ (A + B)  (~C =~D)

4. Either Anambra or Benin will win its conference of@onships but
neither Calabar nor Delta will win the superboviA v B) =~ (Cv

D)

5. Either Calabar or Delta will win the superbowl by will not both
the superbowl: (C v D¥~(C = D)

6. Both Anambra and Benin win their conference chamgligs only if
Calabar does not win the superbowl:{8) O~C
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7. Anambra wins its conference championships if eit@atabar wins
the superbowl or Delta wins the superbowl: (C {B)

8. Anambra wins its conference championship and ei@&labar or
Delta wins the superbowl: #(Cv D)

9. If Anambra does not win its conference championghign it is not the
case that either Calabar or Delta wins the supdrbew (~(Cv D)

10. Anambra wins its conference championship only tifiesi Calabar or
Delta does not win the superbowl:[Z-(C v D)

ITQ

Question
0 What is the role of punctuation in symbolic logic?
Feedback
* They help us in removing ambiguity in statementsoAin the
case of molecular statements, punctuations help ksow the
dominant connective in the statement.

9.2 Determining the Truth-Value of Propositions

Any compound statement constructed from simpleestahts using
logical connective(s) has its truth-value completdetermined by the
truth or falsehood of its component simple statdsjeas well as the
truth-condition of the connectives involved. In etetining the truth

value of compound statements, we always begin thidir inner most

components and work outwards. For example, let asirae that the
statements represented by A and B in the follovergressions are true,
while those represented by X and Y are false. Gn libsis of this
information, and following our knowledge of the timconditions of

logical connectives, let us determine which of theme true and which of
them are false:

1. ~AV X
FTTTF

2. A v (X =Y)
TT FFF

3. (AvB)* (XVY)
TTTF FFF

4. Are [X Vv (B *Y)]
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TF FFTFF

FTFTTTFFFTTTF
6. [(X * A) v ~Y] v ~[(X * A) vV ~Y]

FFTTTFTF FFTTTF
7. [XvA*Y)]v[(XVA)V(XVY)]

FFTFFFF FTTTFFF
8. [X o (~A OY)] = ~[(X v A) v (~X O~Y)]

FFFTTFTFFTTT TFT TF
9.  AO[X=(BOY)]

TTFTTFF
10.  ~[~(~A =B) s~(X = ~Y)]

FTFTFTTTFF TF

9.3 Symbolising Arguments

In symbolising an argument, we write each of thenpses (if the
argument has more than one premise) on separate lihe conclusion is
usually preceded by three dots of a triangular shapd it is written on
the last line following the last premise.

ITQ

Question
0 What are the steps in symbolizing arguments?

Feedback
a) Write out each of the premise in the argument aingle line
and the last line should be the conclusion. Theclosion
should be preceeded by the therefore operajor (
b) Use the notations you are given to symbolize tagestent.

The following is an example of argument and its sghsation:

If the seed catalogue is correct,then if the seedplanted in April then
the flowers bloom in July. The seeds are plantedpril. Therefore, if
the flowers do not bloom in July, then the seedlogue is not correct.

Suggested notations:
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S: the seed catalogue is correct
A: the seeds are planted in April
F: the flowers bloom in July

SO(AOF)
A
~~EO~S

Let us now symbolise the following arguments usthg suggested
letters:

1. If Ed wins the first prize, then Fred wins the setgrize, and if
Fred wins second prize, then George is disappaifiider Fred
does not win the second prize or George is notpdisiated.
Therefore, Ed does not win the first prize.

Suggested notations:

E: Ed wins first prize

F: Fred wins second prize

G: George is disappointed
(EDOF)s (FOG)
~F v ~G

s

2. If the weather is warm and the sky is clear theheeiwe go
swimming or we go boating. It is not the case thdhe sky is
clears then we go swimming. Therefore, if we do gmtoating
then the weather is not warm.

Suggested notations:
W: the weather is warm
S: the sky is clear

G: we go swimming

B: we go boating

(W + S)0(G v B)
~(SOG)

~~B O~W

3. If either algebra is required or geometry is reegirthen all
students will study mathematics. Algebra is requirand
Trigonometry is required. Therefore all studentdl vetudy
mathematics.

Suggested notations:

A: algebra is required

G: geometry is required

S: all students will study mathematics
T: Trigonometry is required

(AvG)OS
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AT
~S

Study Session Summary

o7

Summary

In this Study Sessionwe focused onsymbolising statements a
arguments in propositional logic and m. use of special symbols a
alphabetical letters. Among the alphabetical Istee capital letters ‘4
to ‘Z’ (or propositional constants), representirajual propositions, ar
small letters ‘p’ to ‘W’ (or propositional variables), reggenting an
proposition whatsoever. Among the symbols are theg@esentin
logical connectives as well as the various punoinatmarks. Ir
determining the value of a compound statement, neegaided y the
truth-value of its component simple statements, as weltha trut-
condition of the logical connectives in the statatn

Assessment

Q)

Assessment

SAQ 9.1 (tests Learning Outcome 9.
Symbolize the following compound statements usihg suggested
letters
I.  If either Brazil wins the tournament or its ranking world
football drops then Spain would be the new numbe
footballing country in the world. (B, R, S)

ii.  Spain would be the number 1 footballing countryhia world if
and only if Bra# does not win the tournament. (S,

iii. If Nigeria beats Brazil at the preliminary staglesrt Brazil wins
the tournament if and only if its ranking in the ndofootball
drops or Spain is not the number 1 footballing ¢oum the
world. (N, B, R, S)

SAQ 9.2 (tests Learning Outcome 9.2)
If A and B are true statements while X and Y atsdatatements, whic
of the following statements are true and whichfalse’

. (A X) (YvB)

i. (BVvA) (B [Y Y])

SAQ9.3 (tests Learning Outcome 9..

Symbolize his argument using the suggested let

Either Bongo attends the party or Bongo was natddvto the party. |
the organizers want Bongo at the party then Bonge imvited to thi
party. Bongo did not attend the party. Therefofethe organizer
wanied Bongo at the party and Bongo was not at theypdnen
something is fish:

Suggested notation:

B: Bongo attended the pai

I: Bongo was invited to the par

O: the Organizers want Bingo at the ps

S: something is fishy
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Study Session 10

Uses of the Truth Table

Introduction

In this Study Session wwill be exploring how to use truth tal to show
statements that are tautologous, contradictoryaotirmgen. We will also
use truth tabl to show thepairs of statementshat are logically
equivalent

Learning Outcomes

Outcomes

When you have studied this session, you shouldleeta

10.1discussthe meaning of truth table.

10.3 distinguish a tautologous statement from a contradictory
contingent statement.

10.3 use the truth table to work out whighairs of statemen
are logically equivalent.

10.1 The Meaning of Truth Table

Truth tableA table
containing an array of ‘Ts’
and ‘Fs’ in columns and
rows

60

A truth table is a table containing an array of ‘Ts’ and ‘Fs’dolumns
and rows. The number of columns a table should adunction of th
type of compound statement under considerationlewthe number c
rows is determined by the number of simple statésnhat make up the
compound statement. For instance, where you have s$imple
statements forming a compound statement, the nuwibeyws will be
four, whereas if the statements are three, the purab rows will be
eight. Our simple explanation for this mula is this: every statement ¢
only have two (2) possible values; it is eithertaesnent is true or it
false. To determine the number of rows a truthetahiould have for
particular expression, we count the number of stngthtements in th
expression and then raise 2 (representing the pessitlues) to the
number. Where you have two simple statements, litbei 2%, which is
2x2=4, It means for any compound statement having siraple
statements, the truth table will have four (4) roW#ere you have three
simple statements, it will be®, which is %2x2=8, and where you ha
four or five simple statements, it will b¢*, which is x2x2x2=16, or 2
which is x2x2x2x2=32 respectively. Each row in a truth table stdod
a possible world ointerpreting the statement or argument as the
may be. In allocating values to statements in i table, it is advisab
to start with ‘T’ instead of ‘F’. This is, howeves, matter of conventiol
as one would still arrive at the same result e starts with ‘F’. The mot
important thing is to be consistent. The allocananst be done in suck
way that the first simple statement will share the values in equs
proportion in all the rows. For instance, wherehawe three statemen
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which will give us eight (8) rows, the first statent will have four (4)
‘TS’ in the first four rows and four (4) ‘Fs’ in ¢hlast four rows. The
second statement will have two (2) ‘Ts’ in theffiigo rows, two (2) ‘Fs’
in the next two rows, two ‘Ts’ in the fifth and #ixrows and two ‘Fs’ in
the last two rows. The third and last statement knalve ‘T’ in the first
row, ‘F’ in the second row and continue in thatesrdntil it gets to the
last row. In fact, in the allocation of values tatements in a truth table,
the last statement must end with ‘T’ in the fisivr ‘F’ in the second row
and must continue in that order until it gets te thst row of the table.
Let us now learn how to use the truth table to sistatements that are
tautologous, contradictory or contingent.

10.2 Tautology, Contradiction and Contingent Truth

A statement that is true under all interpretation#n all possible worlds
is called a tautology. When it is false under allerpretations, it is
contradictory. A statement is contingent when in&ther tautologous
nor contradictory. Such a statement will be truedme rows and false in
some others. In the final interpretation of statetmeas tautologous,
contradictory or contingent, we check the valueallinhe rows under the
column for the major logical connective for thapeession. Let us now
work out the following statements to see which @ is tautologous,
contradictory or contingent:

1. pv~p

TTFT
FTTF
This statement is tautologous.
2. p*~p

TFFT
FFTF
This statement is contradictory.
3. pvq
TTT
TTF
FTT
FFF
This statement is contingent.
4. [(p Uo)Op]Up
TTTTTTT
TFFTTTT
FTT FFTF
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FTF FFTF
This statement is tautologous.
5. (Cp+q)*(qUp)

FTFTFTTT
FTFFF FTT
TFTTF TFF
TFFFF FTF
This statement is contradictory.
ITQ
Question

o When would a truth table be said to be a tautology,
contradiction, or contingent truth?

Feedback
* Atruth table is said to be a tautology if theraasrow where the

central connective is false. It is a contradictiamen there is no
row in the truth table where the central connecisvieue while

it is a contingent truth if it is neither tautolagd or

contradictory.

10.3 Logical Equivalence

When two statements are logically equivalent, itantethey have the
same logical force or have the same truth valug,sancan easily replace
one another. Put differently, two statements ard $a be logically
equivalent when they are either both true or threybath false. The sign
for logical equivalence is the same sign usedHertti-conditional, that is
the triple bar £). To test if two statements are logically equivélave
join the two statements together with the bi-cdodil sign before
working out the truth table. For two statementbedogically equivalent,
we check the values in all the rows under the coldor the major
logical connective (this time, the triple bar) that expression. If all the
values are true, then both statements are logieajlyvalent, otherwise,
they are not. Following this explanation, we cameagwith A. G. A.
Bello that “if two statements are expressed asahbditional, then if the
resulting expression is a tautology, then the ttatesnents are logically
equivalent (Bello, 2000). Let us now use the ttatble to work out which
of the following pairs of statements are logicatyivalent:

1. (~pO~q) and (p v~q)

To test whether or not the two statements are ddigiequivalent, we
write out the two statements as a bi-conditionatth

(~pO~q)=(pv™~0q)
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FTTTEFTTTEFT
FTTFTTTTTF
TFF TFTFFFT
TFT FTTFTTF

The two statements are logically equival
2. (p0Oq)and ~pl~q)

(p U Q)= (~pU~a)

TTTT FTTFT
TFFF FTTTF
FTTF TFFFT
FTFT TFTTF
The two statements are not logically equiva

ITQ

Questior

What does it mean for two pairs of arguments ttogeally equivalent

Feedbacl
Two pairs of arguments can be said to be logicadjyivalent when the
both have the sar truth value throughout the rows in the truth te

Study Session Summary

o7

Summary

In this Study Sessiolyou learnt that &uth table is a table containing

array of ‘Ts’ and ‘Fs’ in columns and rows. The rhen of columns .
table should have isfunction of the type of compound statement ut
consideration, while the number of rows is detesdiby the number ¢
simple statements that make up the compound stateiThere are
many uses of the truth table. The truth table camuded to exhibit e

truth-conditions of logical connectives; it can be usedcharacteris
statements as tautologous, contradictory or coetifglt can also b
used to show pairs of statements that are logieajljvalent

A statement that is true in all possible ws is called a tautology, whi
a statement that is false in all possible worldsaisl to be contradictor
A statement is contingent when it is neither taagols no
contradictory
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Assessment

Q)

Assessment

SAQ10.] (tests Learning Outcomes 10.&nd 10.2)
Use truth tables to determine if each of the follmvstatements i
tautologous, contradictory or tautologc

i (g rn (rvs)
i. [P (P a] q
ii. p [p (@ 9

SAQ10.Z (tests Learning Outcome 10.1)
Use truth tables to determine which the following pairs o
expressions are logically equivale

i. (P g and g p)
i. [ a) r] and [(@ p) 1]




Study Session 11Basic Valid Argument-Forms

Study Session 11

Basic Valid Argument-Forms
Introduction

In this Study Session, wwill examine the concept of valiargument-
forms and distinguish it from the invalid or

Learning Outcomes

When you have studied this session, you shouldleeta
11.1identify the valid argument-form.
11.Zdistinguish valid arguments from invalid ones.

Outcomes

11.1 Valid Argument-Forms

Let us start by examining nine argumdotms that are validAny
argument that takes on any of these forms willddel vThis is because
an argumer-form is valid, any argument having that form wilk@ be
valid.

11.2 Argument-Forms
11.2.1 Modus Ponens

Premise one: If it rains, then the ground is v

Premise two: It rains

Conclusion: Therefore, the ground is v
Symbolised a:

p 0 g

p

Oq

What this means is that given a conditional statéras a first premis
and given also another statementich is the same as the anteceder
the first premise, we can then infer the conseqaeéttie first premise ¢

a conclusior

11.2.2 Modus Tollens
Premise one: If it rains, then the ground is v
Premise two: The ground is not wet
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Conclusion: Therefore it did not rain

Symbolised as:

p O ¢

~q

O~p
What Modus Tollens is saying is that given a cooddl statement as the
first premise and given also as the second prengisdenial of the

consequent of the first premise, we can concludenbgating the
antecedent of the first premise.

ITQ

Question
o What is the difference between modus ponens andusnod
tollens?

Feedback
* In a Modus ponens, you affirm the antecedent aed #ffirm
the consequent while in a Modus Tollens, you dehg t
consequent and thus deny the antecedent.

11.2.3 Hypothetical Syllogism

Premise one: If it rains, then the ground is wet
Premise two: If the ground is wet, then there talflood
Conclusion: Therefore, if it rains, then therel b flood

Symbolised as:

p O q
q O r
Op O r

What is implied here is that if we have two corahal statements as the
first and second premise of an argument, and alss the case that the
consequent of the first premise is the same asattiecedent of the
second premise, then we can conclude that the exdgat of the first
premise implies the consequent of the second peemis

11.2.4 Disjunctive Syllogism

Premise: Either it rains or the ground is wet
Premise two: It is not raining

Conclusion: Therefore, the ground is wet

Or

Premise one: Either it rains or the ground is wet
Premise two: The ground is not wet
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Conclusion: Therefore it is raining
Symbolised as:
p v qQ p v q
~p or ~q
Uq Op

What this is saying is that given a disjunctioradsst premise, and given
a second premise, which negation of any of theudidp is, we can
conclude by affirming the other disjunct.

ITQ

Question
o Differentiate between hypothetical syllogism andjulictive
syllogism.

Feedback

* Hypothetical syllogism involves three conditionahtements
where the first two are the premises and the tldrdthe
conclusion. The consequent of the first premigdhesantecedent
of the second premise and so we can infer thaankecedent of
the first premise infers the consequent of the e @remise.

» Disjunctive syllogism involves disjunctive staterhas the first
premise. The denial of one of the disjuncts as sheond
premise leads to an affirmation of the other disfuas the

conclusion.
11.2.5 Simplification
Premise: It rains and the ground is wet
Conclusion: Therefore it rains
Or
Premise: It rains and the ground is wet
Conclusion: Therefore the ground is wet

Symbolised as:
P -q or p * q
Op Uq

What this is saying is that from a conjunctionwbtstatements, you can
conclude by affirming any of the conjuncts.

11.2.6 Addition
Premise: It rains
Conclusion: Therefore, it rains or the ground &t w
Or
Premise one: It rains
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Premise two: the ground is wet
Conclusion: Therefore, it rains or the ground &t w

Symbolised as:

p or p
Opvq q
Opvq

What this means is that from a statement, you oam fa disjunction of
which that statement is a part or you can form gudction of two
existing statements.

11.2.7Conjunction
Premise one: It rains
Premise two: the ground is wet
Conclusion: Therefore, it rains and the groundes

Symbolised as:
p
q
Opeq

What this means is that from two separate statesnewou can derive
their conjunction as a conclusion.

11.2.8 Constructive Dilemma

Premise one: If it rains then the ground is wag d there is
earthquake then there will be flood

Premise two: Either it rains or there is earthguak
Conclusion: Therefore, either the ground is wethare will
be flood

Symbolised as:
(POa)«(rUs)
pvr
dgvs

What this argument form is saying is that givenoajenction of two
conditional statements as a first premise, andngialso as a second
premise, the disjunction of their respective andeog¢s, we can then infer
the disjunction of their consequents as our commfus

11.2.9 Destructive Dilemma

Premise one: If it rains, then the ground is wet d there is
earthquake, then there is flood

Premise two: Either the ground is not wet, oré¢hiemo flood
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Conclusion: Therefore, either it does not rain, or there is
earthquake
Symbolized a
(pOqge(rds)
~q VvV ~S
O~p v ~r

What is implied here is that given a conjunctiontafo conditiona
statements as a first premise, and given also ascand prmise, a
disjunction of their negated consequents, it isTp&sible to infer th
disjunction of their negated antecedents as outlusion

The validity of the above argument-forms can be shown by using various

Hint techniques. The next two study sessions shall be devoted to the discussion
of some of these techniques.
ITQ
Questior

o What is the difference between a disjunctive dilemand ¢
constructive dilemma?

Feedbacl

e The two involve the conjunction of two conditiorethtement
as premiseHowever, for a constructive dilemma, there i
disjunction of the antecedents of each of the dmil
statements and this serves as the second premilgctidre is ¢
disjunction of the consequent of each conditiotatesnent a
conclusion.

* For a digunctive dilemma, the second premise involves
disjunction of the negated consequent of each tondi
statement while the conclusion is the disjunctibthe negate
antecedent of each conditional stateme

Study Session Summary

/o7

Summary

In this Study Sessiorwe examined howhe form of an argumel
(especially formal argument) is important in deteing the validity anc
invalidity of such an argument. This is becausarifargument has
form that is valid, all arguments having that fiwill be valid and if ar
argument form is invalid, any argument having tfeatn will also be
invalid. We also looked at nine argumdotms that are valid. These ¢
Modus Ponens, Modus Tollens, Hypothetical Syllogidbisjunctive
Syllogism, Conjunction, Simplification, Addition, Constructiv
Dilemma and Destructive Dilemm
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Assessment

Q)

Assessment

SAQ11.1 (tests Learning Outcomes 11.1 and 11
Give the name of the valid argum-form represented by the followir

1.

If Bongo attends the party then wal have a swell time and
something goes wrong then everyone will be devedtdEithel
we did not have a swell time or everyone will netdevastatec
Therefore, either Bongo did not attend the partys@mething
did not go wrong.

Bongo attends theapty. We will have a swell time. Therefo
Bongo will attend the party and we will have a dwiaie.

If Bongo will attend the party then we will havewaell time anc
if something goes wrong then everyone will be d&atas.
Bongo will attend the party rosomething will go wrong
Therefore, we will have a swell time or everyonell viie
devastated.

If Bongo will attend the party then we will havesaell time. If
we will have a swell time then something goes wrt
Therefore, if Bongo will attend the pgarthen something goe
wrong.

If Bongo will attend the party then we will havesaell time.
Bongo will attend the party. Therefore, we will leaa swel
time.

Either Bongo will attend the party or we will haaeswell time.
We will not have a swell timelherefore, Bongo will attend tt
party.

If Bongo will attend the party then we will havesaell time.
We will not have a swell time. Therefore, Bongolwibt attenc
the party.



