Introduction to Logic
Johns Hopkins Center for Talented Youth (CTY)
3 Week Intensive Seminar

Instructor: Alex Rausch
Teacher’s Assistant: TBD

Course Description

Philosophers take /ogic to be the study of good reasoning. Mathematicians take /ogic to
be the study of the structural properties of formal languages. Computer scientists take /ogic to be
the study of programs and algorithms. These differences are more of the result of a division of
labor than they are of competing interpretations; the study of logic in higher academia is an
interdisciplinary endeavor. In this course, we'll learn about logic from all of these perspectives,
making a special effort to trace the interesting relationships between them along the way. Since
this is a first course in logic, it presupposes no philosophical or mathematical knowledge. Still,
we'll roughly cover the content of a college-level introductory logic course at an accelerated rate.

The languages of formal logic, which look something like mathematical equations, can be
used to display the intended meanings of English sentences more clearly. The following English
sentence, for example, is ambiguous: "Everybody loves somebody.' On one interpretation, this
sentence means that every person loves some person or another—their mother, for instance. On
another interpretation, it means that there's some lucky individual who absolutely everybody
loves! (Can you hear both interpretations?) In this course, we'll learn how philosophers and
linguists translate English sentences into logical notation so as to make different interpretations
like these transparent. Once we're able to translate between natural language English and the
languages of formal logic, we'll learn about some interesting properties that these sentences can
have. Some sentences, for example, entail other sentences. Some sentences are consistent (or
inconsistent) with others. Some sentences are always true; some are always false; and some are
true under certain circumstances but false under others. In this course, we'll make these ordinary
concepts precise with formal rigor, and we'll learn how to test for when sentences have these
properties by using both truth-tables and derivations. Finally, the formal languages we'll study
and the techniques we'll use to study them bear an intimate relationship to the languages and
tools used by computer scientists in the construction of programs and algorithms. We'll learn
about the most basic computers, Turing Machines, and we'll build some of our own in the
computer lab. Along the way, we'll enjoy scavenger hunts, escape rooms, and trivia contents that
test our knowledge of logic.

In addition to learning the ins and outs of logic, this course also serves as a brief
introduction to some genuinely philosophical themes. We'll use the logical tools detailed above
in order to evaluate arguments concerning the existence of the divine, the nature of morality, and
the nature of the mind. Our aim here is to understand how the tools of logic can help us evaluate
abstract positions in an objective and unbiased manner. We'll take most interest in the logic—
arguments, objections, and replies—developed by historical and contemporary philosophers on
these perennial questions.



"Logic issues in tautologies, mathematics in identities, philosophy in definitions,
all trivial, but all part of the vital work of clarifying and organizing our thought."
- Frank Ramsey (The Foundations of Mathematics)

Course Goals

* Translate between sentences of natural language English and formal logic (sentential
and quantificational).

* Construct truth-tables and derivations with sentences of formal logic.

* Prove that arguments and sets of sentences have various logical properties like truth-
functional (and quantificational) validity, truth-functional (and quantificational) soundness,
truth-functional (and quantificational) truth, truth-functional (and quantificational) equivalence,
and truth-functional (and quantificational) consistency.

 Write code for and construct Turing Machines in the computer lab that compute various

mathematical functions like multiply by two.

* Gain exposure to contemporary treatments of some perennial philosophical themes

* Practice clear, evidence-based writing and speech through short essays and debates.

Course Textbooks
1. The Logic Book (6th edition)
Merrie Bergmann, James Moor & Jack Nelson | McGraw Hill (2014)
ISBN: 978-0-07-803841-9

Course Materials

1. Notebook (3 subject)
2. Index cards (100)
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