
Phil 210: Introduction to Deductive Logic Autumn 2020

MICHAEL HALLETT E-mail: michael.hallett@mcgill.ca

Office Hours: To Be Announced. See MyCourses for all Office Hours

Lectures: Officially (according to the timetable) Monday, Wednesday, Friday, 12.35–13.25: see below.

Conference: 1 hour weekly— Times TBA (most often, Thursday or Friday); see below.

Summary of Material. This course examines the main elements of deductive logic, the modern form of the
discipline which has traditionally studied correct forms of inference and reasoning. Modern deductive
logic (which stems from the late 19th c.) is primarily concerned with correctly deducing a conclusion
from given premises, thus with what is often called valid inference or argument or logical consequence or
(informally) ‘following [logically] from’. The key ideas are introduced using a simplified language(s),
here called TFL, which abbreviates ‘truth-functional logic’. (NB: This language is not English, though
it can sometimes appear as if it is. It is in fact a family of artificial languages.) These take as a base
some elementary (or atomic) sentences, and incorporates a few simple ways to connect sentences (some
‘connectives’), to form more complex sentences; any of these sentences can then be used first to state things
(propositions, as they are sometimes called), and then to form arguments with them, where these can be
viewed as certain chains of sentences.
With this as basis, we introduce the notion of truth-valuations, systematic ways of assigning truth-values
to sentences of the language. This is then used to characterise validity of inference for this language, and
other important notions, too, most notably of a sentence being true come what may, i.e., in all cases
(tautology), and the equivalence of sentences. We explore the central links between all these.
From here, we proceed to develop a proof or deduction system for TFL, i.e., a way of deriving step-by-step
logical consequences from given sentences as a starting point. (The proof/deduction system in effect is
built on a small number of valid inferences, which can then be shown to yield all valid inferences. This is
called the Completeness of the Deduction System.)
In the second part of the course, we consider more complex artificial languages, the language(s) FOL
(standing for first-order logic). We introduce names for objects and then a limited number of what we call
predicates (names for a finite number of properties of objects, and relations between objects). We then
extend this to the use of variables for objects, and then what are called quantifiers over these variables. This
together gives a much more refined and therefore more complex means of expression, allowing us to
deal above all with generality (so, e.g., we can speak of ‘all students’ or ‘all triangles’), and form sentences
built around this, adapting the same connectives as were introduced earlier. The more complex way of
forming sentences requires a more complex way of assigning truth-value to sentences, but given this,
we can take over our characterisation of valid inference, equivalence of sentences, etc., almost exactly as
before. We then adopt a correspondingly more complex system of deduction, mainly to deal with rules
for quantification.

What Will You Learn in This Course?

1. Learn to work with the artificial languages of truth-functional and first-order logic, with the ability
to translate (some) natural language sentences into a formal language.

2. Learn use truth tables to evaluate sentences and arguments in truth- functional logic.

3. Learn the basic semantic concepts such as validity, entailment and logical equivalence for the
languages presented, when they apply and how they can be used.
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4. Learn to construct correct derivations in a natural deduction system for truth- functional and
first-order logic, with and without identity.

5. Learn to use the proof system to determine whether or not a sentence is a logical truth (true in
all cases), whether an argument is valid, and whether two sentences of the given language are
equivalent.

itemLearn to construct interpretations that make first-order sentences true or false and to use them
to show that arguments are invalid.

6. Learn some some basic metatheoretic results, such as truth-functional completeness, and soundness
and completeness of a natural deduction system for truth-functional logic.

A Warning: Many students standardly find the second half of the course (on FOL) much more difficult
and challenging than the first. Therefore, finding the initial stages easy is not a sign that you will find the
whole course so. In addition, understanding the material is also by its nature cumulative; one cannot
neglect the course for a few weeks, and then expect to understand new material without the background
of the old. If you find yourself behind, you must try to catch up in order, and not to skip.

Course Material

1. The basis of the course will be the Open Source textbook Forall x (P. D. Magnus). This book currently
exists in 3 different versions, the latest being Forall x: Calgary (Richard Zach et al.), which builds on
Forall x: Cambridge (Tim Button). It’s our intention to produce a new version, Forall x: McGill. In any
case, we will make the text available through myCourses.

2. There is no substitute for close reading of the book, and for doing the many exercises it will contain.

3. Logic is one of those subjects where people only get proficient with practice. This means that doing
the exercises regularly is essential. Moreover, if you don’t do the exercises regularly, you will find it
hard to complete the quizzes and problems on which your mark ultimately depends.

4. The exposition in the lectures will broadly follow (but will not exactly follow) that of the textbook
(see below). If anything, the lectures will concentrate more on the theoretical side of the material
rather than on examples; these will be dealt with more in the exercises, and in your work with the
TAs; it is through working on these above all that you will come to understand the material.

5. There may well be Handouts covering some of the more difficult topics, often based on expository
examples.

6. Practice Exercises will be set every week from Week 2 until Week 13. These may refer to the
Quiz-function on myCourses (see below), to the Carnap web site (see below), or to the textbook.

Delivery of Lecture Material
The course will be fully on-line, which means that at no time will any of us meet you in person. This
undoubtedly will present challenges for us all, especially for a course like this, depending as it does on
the use and manipulation of special symbols.

In a normal year, we would have 2 hours of live lecture time available (Mondays and Wednesdays), and
1 hour of conference time with a TA (usually Thursday or Friday). However, since this is not possible, I
plan to adopt the following pattern.

2



• I will prepare weekly Slides, which will be posted on myCourses. My intention is to post a series of
video recordings for the week in which I will speak to those Slides, which means you will have the
Slides twice, once as I go through them with voice-over, and second just the weekly Slides on their
own.

• The length and number of the videos will vary; in any case, they will be in much smaller segments
than a full lecture would be, though s decision about the length will be a matter of trial and error.

• One idea I will try is to make the first video a very brief review of the 2 or 3 main things to be
covered, and then devote the subsequent videos to these. Parts of the Slides will then be left for
you to read on your own.

• I will invite questions (to be posted on myCourses), and whenever there are enough of these, they
(or variants) will be discussed in a live session in the Wednesday slot scheduled for that week or
the week following. The questions can be either about the material or about the conduct of the
course, and I will particularly welcome questions to do with access or delivery. I expect more of
these at the beginning of the semester, since I hope we will settle into a regular pattern after a while.
If there are not sufficiently many questions, the session will be cancelled for that week.

Exercises
For both Exercises and Assignments, we will make use of the on-line system to be found at the website
http://carnap.io. To be able to use this, you have to register with it, with a Google address, for example a
gmail address. Once registered, you will then be able to choose a course (there are many), and you will
choose ‘PHIL 210, McGill University’. When you view your Home Page in Carnap, there will be a list of
‘Assignments’ and ‘Due Dates’. (At the moment, what’s there is somewhat haphazard, but it will be tidied
up in due course.) As the course progresses, more and more things will appear under ‘Assignments’, and
it will be clear from the title what this is for, i.e., whether it’s for practice or for marking.
The Carnap interface is very easy to use; above all, it accepts ordinary keystrokes instead of special
symbols, and will produce for you the special symbols. (E.g., for the special symbol ‘∧’ which we use,
Carnap will accept any of ‘&’, ‘and’ and more, but will display ‘∧’ back to you in its output. Similarly later
for the symbol ‘∀x’, where it will accept ordinary things like ‘Ax’ or ‘All x’. Don’t worry, the exercises
will make it clear what’s accepted.)

Conferences
As well as the lectures, you will also have weekly Zoom meetings with TAs. There are 5 TAs assigned,
and the meetings with them will be set at various times during (the latter half) of the week. We will
endeavour to spread these meetings out across several time zones, so that all those students who are
not in Montreal can ‘attend’ a Conference at a reasonable time of day. So, at some point you will have to
register with a TA and a specific conference on Minerva, once registration is open, to make sure you have
access to conferences and receive the right access information. The main task of the TA will be to go over
some exercises, and in particular help you in using the Carnap interface.

Conferences normally start in the second full week.

As implied above, formal logic is very much a subject where practice is essential, and where the exercises
really instil familiarity with the material. Therefore, regular contact with the TA is very important.

All the TAs will standardly have ‘office hours’ during the week, as will I. The arrangements for these will
be worked out soon.

myCourses
McGill’s myCourses system will be crucial for the course. This is where the Slides, videos, Handouts,
Discussion Board etc. can be found, and very importantly it’s where Announcements will appear noting

3



details about access to various people and resources, forthcoming deadlines, changes etc. Also some of
the practice exercises and Assignments might well appear in the ‘Quiz’ function on the myCourse site.

NBBut please note that the myCourses system uses only your official McGill e-mail address, so this (as well as
myCourses) should be checked regularly and routinely. The use of Carnap, however, requires a Google
registration, so you will have to use both addresses.

Marking and Assessment Six Assignments for marking are planned, worth respectively as a numerical
percentage of the course 10, 15, 20, 15, 20, 20. These will be set at various points in the course, say Weeks 3,
4, 6, 8, 10, 13, though this should be regarded as provisional, and will depend to a large extent on the rate
we go through the material. The precise dates of these assignments, the time allowed to complete them,
and their submission will be announced in due course. Please also see McGill’s policy on plagiarism
listed below.

Policy for Extensions and Late Work
NB

Special arrangements for extensions will be made only in the event
of illness (with a doctor’s note), death in the family, or something of equal seriousness. Note: only the
lecturer can grant an extension; please do not ask the TAs. Work which is late without an extension granted
will be penalised at the rate of a full letter grade (or about 12.5%) per day overdue. Thus, an assignment
judged to be worth a B+ (or around 77%) but late one day will be assigned C+ (or around 64.5%), late
two days D (50%), and so on.

What You Will Need As was stated above, this course is fully online. To access the material and complete
the assignments you will need a computer and access to the internet (for some things a smartphone or
tablet are enough, but a desktop or laptop with a keyboard, mouse, and large-ish screen will be much
more comfortable). To communicate with your instructor, TAs, and fellow students, you should probably
equip yourself with a Zoom account (the free version) and a Skype account. And, needless to say, to
participate with audio and video, you need a microphone and webcam (these are built in to most laptops
nowadays), ideally on a computer with keyboard and mouse.

McGill Policies
NB1. McGill University values academic integrity. Therefore all students must understand the meaning and conse-

quences of cheating, plagiarism and other academic offences under the Code of Student Conduct and Disciplinary
Procedures. (See www. mcgill. ca/ integrity for more information.)

2. In the event of extraordinary circumstances beyond the University’s control, the content and/or evaluation
scheme in this course is subject to change.

3. In accord with McGill University’s Charter of Students’ Rights, students in this course have the right, without
seeking permission, to submit in English or in French any written work that is to be graded.

4. As instructors of this course, the Lecturer and TAs endeavor to provide an inclusive learning environment. If
you experience barriers to learning in this course, do not hesitate to discuss them with us or with Student Affairs or
the Office for Students with Disabilities, https: // www. mcgill. ca/ osd , 514-398-6009.

5. McGill University is on land which is the traditional and unceded territory of the Kanien’keha:ka (Mohawk), a
place which has long served as a site of meeting and exchange amongst nations.
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