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Introduction
The mathematical basis of computing really involves all areas of mathematics, but
there is a particular focus on so-called discrete mathematics , theory of computabil-
ity, computational complexity, algorithmic complexity, and underlying all of this,
mathematical logic. This course focuses on mathematical logic in a way appropriate
both for applications to various areas of computing, and for deepening the under-
standing of various areas of computer science such as the design of programming
languages, artificial intelligence, knowledge engineering, data mining, and software
and hardware verification.

Course Objective and Purpose

• The objective of this course is to equip participants with a way of seeing and
reasoning based upon mathematical logic, and to understand the limitations
of this way of seeing and reasoning.

• The purpose of this way of seeing is to empower one to engineer anything in
the design space that is the mathematical universe, the only limits being those
imposed by logical consistency.

Course Rationale

• The mathematical universe displays extreme consilience; in particular, the
structure and function of any part of it impacts the structure and function
of every other part.

• Artifacts of technology as well as the the virtual worlds of computing are real-
izations of structures in the mathematical universe.

• Therefore, the greater one’s powers to roam at will through the design space
that is the mathematical universe, the greater will be one’s powers to create
and to wield artefacts of technology and the virtual worlds of computing.



Course Outcomes
To realize the course’s purpose, upon completion of the course participants will be
able to:

• Begin to read mathematical research papers in computer science and engineer-
ing.

• Recognize rigorous logical reasoning.

• To use mathematics and rigorous logical rasoning to facilitate deep learning of
new technical concepts on one’s own.

• To formalize rigorous reasoning and appreciate the issues involved in formally
modeling natural reasoning.

• To apply mathematical logic to showing that hardware and software conform
to desired specifications.

Grading

max(AVG(Exam1,Exam2,Labs,FinalExam), FinalExam)
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Topics (Approx. Week byWeek) (Assumes 15 weeks and includes self-assessment
exam plus 3 exams.) Final exam to be given during final exam week on the evening
of December 14th at 6:30pm. Mid-semester exam dates are approximate.

1. Week 1, Tuesday January 17: Introduction.

2. Week 1, Thursday January 19: Assessment exam.

(To be continued.)


