
80-110 The Nature of Mathematical Reasoning
Spring 2016

1 Instructor Information
Instructor: Rebecca Morris
Office: Doherty Hall 4304
E-mail: rebeccam@andrew.cmu.edu
Office hours: TBA

Office Directions

My office is located on the fourth floor of Doherty Hall. It can be a little difficult to find because the fourth
floor has two wings which are not directly connected. To get to the correct wing, it’s easiest to enter
Doherty Hall from the side that is opposite Baker Hall. If you do this, you’ll see a big stair case straight
ahead, and you can either take the stairs to the correct wing of the floor fourth, or if you go beyond the
stair case there’s an elevator that will also take you to the correct wing. Once you’re in the correct wing,
my office is easy to find. If you see engineering classrooms/labs, however, you’re in the wrong wing!

2 Course Information

Time and Location

Lectures: Mondays, Wednesdays, and Fridays 11:30 – 12:20 pm Doherty Hall 1209

Required Text

Steven G Krantz The Proof is in the Pudding: The Changing Nature of Mathematical Proof, Springer, 2011.

Recommended Text

William Dunham Journey Through Genius: The Great Theorems of Mathematics, Penguin, 1991. (I will be
posting excerpts from this book on Blackboard so you don’t need to purchase/rent it, but if you are
interested in the history of mathematics I highly recommend exploring the whole book! )

3 Course Description

Proofs are the “lingua franca” of mathematics, and in this class we’ll be exploring them from a variety
of different perspectives. First, we’ll examine the history of proofs, considering, for example, ancient
geometry and algebra. Next, we’ll learn about the more modern formal proof systems of propositional
and predicate calculus. Finally, we’ll consider the future of proofs and discuss, for example, the role of
computers. Throughout the course, we’ll tackle philosophical questions, such as “What makes one proof
better than another?” and “Can a picture ever be a proof?”
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4 Course Objectives

By the end of the semester you should be able to:

• Describe important episodes in the history of mathematics

• Apply informal proof techniques to prove theorems

• Define and understand mathematical and logical terminology, such as validity, proof, etc.

• Translate English statements into propositional/predicate logic and vice versa

• Write formal proofs

• Describe key issues in philosophy of mathematical practice

5 Pre-requisites

There are no pre-requisites for this course.

6 Course Requirements

Attendance and Participation

Please attend all of the classes! Three or more unexcused absences will lower your attendance and par-
ticipation grade. In addition, please make sure that you have access to the assigned reading at each class.

Your attendance in each class will be taken with an exit ticket. This will work as follows: in the last few
minutes of the class I will ask you to write a response to a prompt related to the day’s reading or activities,
such as “Explain in your own words what Krantz says a proof is. Does this match up with your conception
of what a proof is?” Your responses do not need to be long—a few sentences is sufficient. However, if
your response indicates that you either didn’t complete the assigned reading or weren’t paying attention
in class then you won’t receive attendance credit for that day.

Reading

I will post details of the reading assignments on Blackboard. Please make sure that you come to class
having read the assigned material!

Weekly Homework Assignments

You will be asked to complete 12 homework assignments for this course, which will be posted on Black-
board. Homework assignments will consist of a variety of questions and may ask you to, for example,
solve a mathematical problem, give a proof, or answer a question in prose. Only your best 11 homework
assignment scores will count towards your final grade. Please hand in a hard copy of your answers to the
homework assignment at the start of class on the due date. Your responses can be typed or handwritten,
but if they are handwritten please make sure that they are legible—I can’t give you credit if I can’t read
what you’ve written!
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Exams

This course will have both a midterm and a comprehensive final examination. The midterm exam will
take place in class on Wednesday March 2nd. The final exam will be scheduled by the University Regis-
trar and will take place during finals week. Please make sure to arrive on time for the examinations—if
you arrive late you can start the exam but will have less time to complete it!

If you cannot take an exam at the scheduled time, or if you require extra time to complete the examination,
please let me know as soon as possible, though no later than one week in advance of the scheduled exam
time. If you miss an exam without making alternative arrangements with me in advance, you may not be
able to take a makeup unless there are exceptional circumstances.

7 Evaluation and Grading Policy

Your final score will be calculated according to the table below:

Component Contribution to Final Grade
Attendance and Participation 5 %
Midterm 15 %
Final 30 %
Homework Assignments 50 %

Your final score will be converted to a letter grade according to the following table:

Final Score Letter Grade
90 – 100 A
80 – 89 B
70 – 79 C
60 – 69 D
< 60 R

8 Course Policies and Expectations

E-mail and Blackboard

Please check your CMU e-mail and the course Blackboard site regularly! Important information about the
course (e.g. updates, course material, assignments etc) will be posted on Blackboard and/or sent to your
e-mail.

Attendance and Participation

To get the most out of this course, we need to have good discussions! To have good discussions you must:

1. be present!

2. come to class prepared, having read the assigned material!

Late Assignments

Short extensions may be granted if you contact me no later than the day before the assignment is due, so
please get in touch if you think you may miss a deadline. Late assignments will only be accepted when
there are exceptional circumstances.
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Collaboration

Discussion with your fellow students is encouraged! However, please make sure that the work you submit
is your own and reflects your own understanding of the material. This means that if you work on a home-
work assignment together, you should write up your solutions and submit them separately. Additionally,
please indicate on your homework assignment who you collaborated with.

Use of Technology

Please make sure to silence or turn off your phone during class unless you are expecting an emergency
call and have let me know in advance. You are welcome to use laptops, tablets etc for class purposes, such
as referring to the readings or taking notes, but please do not use them to complete work for other classes,
or check your e-mail, Instagram, Twitter etc.

If you are found using technology for non-class related purposes, you will not receive attendance or par-
ticipation credit for that day on the first offense. If you are repeatedly found to be using technology for
non-class related purposes, you will not be allowed to use them in class any more.

If you wish to make an audio or video recording of class, please talk to me in advance.

Religious Observance

If classes or assignments for this course conflict with a religious holiday, please contact me in advance so
that we can make alternative arrangements.

Learning Disabilities

If you have a learning disability, please contact Equal Opportunity Services (http://www.cmu.edu/hr/
eos/) and let me know of your needs at the start of the semester. We can then tailor the class to fit your
learning style.

Plagiarism and Cheating

Please make sure that the work you submit is your own. In general, you should include a reference in
your work if: you quote someone directly, you paraphrase someone, you use someone else’s idea(s), fig-
ure(s), diagram(s), proof(s) etc. As mentioned above, collaboration is allowed, but you must indicate who
you collaborated with and you must not simply copy another student’s work or allow another student to
copy your work. For tips on avoiding plagiarism, please see: http://www.cmu.edu/academic-integrity/
preventing/students.html

If I find out that you have plagiarized or cheated in any way, you will receive a grade of 0 for that
assignment, and other appropriate measures, such as sending a letter to the Dean of Students, will be
taken. Please see http://www.cmu.edu/academic-integrity/index.html for more detailed information
about CMU’s policies regarding academic integrity.

9 Course Calendar

Below is a tentative course schedule—please make sure to have completed the assigned reading for each
class (check the “Reading Assignments” folder on Blackboard!). I will periodically ask you how you think
the course is going, so be sure to speak up if you think it is too fast or too slow and we can make changes
to the schedule. I will talk to the class and post an announcement on Blackboard to let you know of any
changes.
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Date Topic Homework Due
Mon Jan 11 Intro –
Wed Jan 13 What is math? What is proof? –
Fri Jan 15 What is math? What is proof? –
Mon Jan 18th No Class: Martin Luther King Day –
Wed Jan 20th Informal proof techniques Homework Assign-

ment (HA) 1
Fri Jan 22nd Informal proof techniques –
Mon Jan 25th Geometry HA 2
Wed Jan 27th Geometry –
Fri Jan 29th Geometry –
Mon Feb 1st Algebra HA 3
Wed Feb 3rd Algebra –
Fri Feb 5th Dawn of the modern age –
Mon Feb 8th Euler HA 4
Wed Feb 10th Euler –
Fri Feb 12th Cantor and the infinite –
Mon Feb 15th Cantor and the infinite HA 5
Wed Feb 17th Prop logic: easy translations –
Fri Feb 19th Prop logic: truth tables –
Mon Feb 22nd Prop logic: tests for validity HA 6
Wed Feb 24th Prop logic: proof –
Fri Fed 26th Prop logic: proof –
Mon Feb 29 Review for midterm exam –
Wed March 2nd Mid term exam –
Fri March 4th No Class: Midsemester Break –
Mon March 7th No Class: Spring Break –
Wed March 9th No Class: Spring Break –
Fri March 11th No Class: Spring Break –
Mon March 14th Predicate logic: translations –
Wed March 16th Predicate logic: identity and relations –
Fri March 18th Predicate logic: harder relations –
Mon March 21st Predicate logic: simple proofs HA 7
Wed March 23rd Predicate logic: harder proofs –
Fri March 25th Frege’s logic –
Mon March 28th Computers and proofs HA 8
Wed March 30th Computers and proofs –
Fri April 1st Computers and proofs –
Mon April 4th Reproving theorems HA 9
Wed April 6th Explanation and understanding –
Fri April 8th Explanation and understanding –
Mon April 11th Explanation and understanding HA 10
Wed April 13th Mathematical Beauty –
Fri April 15th No Class: Spring Carnival –
Mon April 18th Mathematical beauty HA 11
Wed April 20th Proof by picture –
Fri April 22nd Proof by picture –
Mon April 25th Death of proof & Closing Thoughts HA 12
Wed April 27th Funday! –
Fri April 29th Review for final –
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