
Math 311 - Probability Theory - Fall 2009

Instructor: Jeff Hamrick
Course Syllabus

ON PROBABILITY THEORY. As a field of mathematics, probability theory is fairly young.
Some historians say that the study of probability began in 1654, when Antoine Gombaud and
Chevalier de Mere discovered that their intuition about the results of a certain dice game conflicted
with their mathematical analysis. They contacted Blaise Pascal and Pierre de Fermat, who began
to exchange letters and who jointly formulated some of the fundamental principles of probability
theory.

Probability theory was not a well-respected field at the time; it was considered a conglomeration of
counting tricks, quirky results, and rough heuristics. Although mathematicians like Jakob Bernoulli,
Christian Huygens, and Abraham de Moivre continued to develop the field, they generally focused
on problems associated with gambling. Pierre de Laplace was the first mathematician to show that
probabilistic results could be applied to many different scientific and practical problems, especially
in statistics and actuarial mathematics.

Probability still remained a messy discipline from a modern mathematical perspective, however.
Mathematicians couldn’t seem to agree on a good definition of probability that was both rigorous
yet still flexible enough to permit the discipline to have broad applications. This matter was finally
resolved by the famous Russian mathematician Andrei Kolmogorov in his monograph of 1933, in
which he axiomatized the field. Since that time his ideas have been refined, of course, but due to his
efforts probability theory has now been embedded in a larger field of mathematics called measure
theory. Today, probability theory is central to the study of nearly every applied science, including
financial mathematics, neuroscience, climatology, and quantum mechanics. I hope you will enjoy
learning it with me!

ON COURSE GOALS. Any student who successfully completes this course should be able to
do the following:

• Define and distinguish between the basic objects of probability theory;

• Compute the probability of various events, given the appropriate probability distributions;

• Model and simulate the occurrence of events using appropriate probability distributions;

• Recall a number of counterintuitive results from probability theory;

• Understand the significance of, and apply, the Central Limit Theorem; and

• Prove facts in probability theory using techniques from calculus (i.e., integration and series
convergence).

In general, this course will prepare successful students for basic applications of probability theory,
including mathematical statistics (the topic of the next course, Math 312). Also, a student who
successfully completes this course should, with approximately an additional 100 hours of study, be
able to take and pass the first actuarial science examination (Examination 1/P).

ABOUT ME. My name is Jeff Hamrick. I’m an assistant professor in the Department of Mathe-
matics and Computer Science at Rhodes College. Please call me Jeff. My office is located in room
318 of Ohlendorf Hall. I will hold office hours from 11:00 a.m. - 12:00 noon on Mondays, 3:00 p.m.
- 4:00 p.m. on Wednesdays, and 1:30 - 4:30 p.m. on Thursdays during the fall semester. My office



number is 901/843-3253 and my e.mail address is hamrickj@rhodes.edu. There will be some in-
formation about this course on my web page (located at http://faculty.rhodes.edu/hamrickj),
but most of the course information will be on Moodle. Please stop by my office anytime. If you’re
unable to make my office hours, let me know and we may be able to schedule an appointment at
an alternate time.

ABOUT YOU. You should be hard-working and enthusiastic about learning! This course features
a fairly traditional treatment of calculus-based probability theory, so you should already have taken
Math 121 and Math 122 or the equivalent courses at other institutions. (Alternatively, you might
possess the appropriate Advanced Placement or International Baccalaureate credit.) Additionally,
Math 223 is a co-requisite for this course, though we will only intensively use the concepts of partial
differentiation and iterated/multiple integration from multivariate calculus.

ABOUT US. We will meet to talk about probability theory on Mondays, Wednesdays, and Fridays
from 2:00 p.m. - 3:00 p.m. during the fall semester. We will meet in Buckman Hall 110. We will
use Fundamentals of Probability, with Stochastic Processes, by Saeed Ghahramani (ISBN: 0-13-
145340-8). We will more or less cover the entire book (with the unfortunate exception of Chapter
12), though we will not necessarily cover every section in every chapter.

ON PREREQUISITES. On the first day of class, I will give out a take-home examination
covering topics from univariate and multivariate calculus. You may work on these examinations in
small, pre-assigned groups, so that you have an opportunity to recall some pretty important calculus
concepts, to practice using the language of calculus, and to get to know one another better. This
examination will count towards your final grade in this course and will be due in my office on
August 28, 2009 at 4:00 p.m. If you find yourself utterly lost or totally unaware of some of the
critical calculus concepts considered on this examination, you may want to consider re-taking (or
auditing or reviewing) the necessary prerequisites from calculus before attempting to master the
material in this course. In short, you are expected to recall basic results from calculus.

An additional warning: this course is, in a sense, similar to a basic calculus course, a computer
science course, and a point-set topology course. We will compute probabilities, write computer
software to simulate random variables and stochastic processes, and think carefully about theorems
and write proofs of those theorems. Probability theorists must do a little bit of everything and
they must do it well!

ON ATTENDANCE. College policy effectively requires me to take attendance at the beginning
of each class period. At the end of the semester, if your number of unexcused absences is less than
or equal to three, I will add 3% to your final grade in the course. For each unexcused absence in
excess of three, I will subtract 1% from your final grade in the course.

ON HOMEWORK. Problems from the textbook will be assigned during each class period. They
are noted on the course outline. I expect you to work on these homework problems very frequently
but for short periods of time. In general, I encourage you to work with your colleagues on any of
the assigned problems, subject to the caveat in the next paragraph.

Approximately every 10-12 calendar days, I will ask you to write up a handful of the previously
assigned homework problems. Once I make a formal homework assignment, you are no
longer permitted to work with your colleagues on the assigned problems, consult with
other third parties, or use outside resources other than the Ghahramani textbook. I
typically will give you very short notice (approximately 48 hours) to write up a formal homework
assignment. Since you are supposed to have been working on the problems anyway, it should not
take very long to write up your results.



A special opportunity: LATEX is the most prominent document preparation package used by
mathematicians, economists, and other scientists. For each formal homework assignment for which
you nicely type up your results in LATEX (I prefer to use WinEdt with MiKTeX), I will increase
your final grade in the course by 1%. The web is filled with information on how to download,
install, and use LATEX, and I am happy to answer your questions about LATEX too. (This provision
does not apply to the simulation assignments, which I prefer for you to type up in Mathematica.)

Each day, I will allot a few minutes of class time for homework-related questions. We won’t have
enough time to discuss many questions, so please come to my office hours. I will not accept late
homework assignments under any circumstances. Instead, at the end of the semester, I will
drop your lowest homework grade.

ON SIMULATION ASSIGNMENTS. Because the final chapter of the Ghahramani text
(which I will only follow loosely) is not particularly amenable to in-class testing, we will com-
plete 4-6 simulation assignments during the semester instead. We will use Mathematica 7.0, which
can greatly facilitate the creation of probabilistic intuition. To help introduce you to Mathematica
7.0, I will offer two approximately two-hour Mathematica boot camps early in the semester. You
must attend each Mathematica boot camp, but we will all work together to find a
mutually agreeable time to meet. During the first Mathematica boot camp, we will discuss
tables, lists, matrices, direct functions, pure functions, substitution rules, and graphics. During the
second Mathematica boot camp, we will discuss modularity, manipulation, delayed substitution
rules, folding, nesting, graphics, and compiling.

ON MIDTERM EXAMINATIONS. Five times during the semester, we will pause and take
a brief, 50-minute midterm examination. Each examination will focus on material that we have
recently (but not too recently) discussed in class.

ON THE FINAL EXAMINATION. A final, written, comprehensive 2.5-hour examination will
be held on December 14, 2009 at 5:30 p.m. in Buckman 110.

ON GRADING. I’ve noticed that students are too focused on grades, to the great detriment
of their own learning. If students put as much effort into actually learning material as they did
worrying about their grades, their performance would be much better. Nevertheless, part of my
job is to assign grades fairly and in a manner that reflects the high academic standards at Rhodes
College. In this class, we will use the standard ten-point scale. “Plus” or “minus” grades will be
assigned to students with grades close to the extremes of each ten-point bracket (plus or minus two
points from the boundary of each bracket). In general, I do not inflate grades. Specifically,
I do not curve final grades in this course. The “curve” is the make-up examination
policy. See the section below.

Your grade in this course will be computed according to the following weights:

Component Weight
Initial Group Examination 5%
Homework 30%
Midterm Examinations 40%
Final Examination 10%
Simulation Assignments 15%

ON RETAKING EXAMINATIONS. Grades will not be curved at the end of the semester.
I subscribe to the somewhat radical and non-modern notion that students should receive grades



that indicate how much they have actually learned. However, I also believe in making learning
objectives clear and attainable for a reasonably bright, reasonably hard-working student.

More importantly, I believe that when students do poorly on an examination, they should have the
opportunity to review their errors, learn from those errors, and then demonstrate that they have
acquired an improved mastery of the material. Hence, there will be two opportunities to obtain
“grade forgiveness” in this course.

The first opportunity for “grade forgiveness” will be during the third midterm examination. After
taking the third midterm examination, you may replace your first and/or second midterm exami-
nation grades by taking an examination similar to, but materially different from, the first and/or
second midterms. By re-attempting the first or second examination, you will be irrevocably com-
mitting to replacing the grade(s) you earned on your earlier attempt(s). Hence it is possible to
do worse on the make-up(s) than on the original examination(s) and to further damage your final
grade in the course. You will have to tell me if you want to re-attempt the first and/or second
midterm examinations several days prior to the third midterm examination.

The second opportunity will be during the final examination. You may again attempt to replace
any or all of your earlier midterm examination grades by retaking those examinations. By retaking
an earlier examination, you are irrevocably committing to replacing the grade you earned on the
earlier attempt. Again, it is possible to do worse on make-ups than on the original examinations
and end up in a worse position! You will have to tell me if you want to re-attempt an examination
several days prior to the final examination.

You may not re-take the initial review examination that covers topics from calculus. Because of
time constraints, you will not have an opportunity to re-take the final examination.

You should plan on allocating 50 minutes of your time for each examination. So, for example, if
you plan on re-taking the first midterm examination on the day that we take the third midterm ex-
amination, you will have to stay an hour after class to do so. With respect to the final examination:
you may need to stay up to five hours (!) after class if you want to do all of the possible make-ups.
(We will have to find a special location for the make-up examinations; details are forthcoming.)

ON MISSING EXAMINATIONS. I do not, under any circumstances, offer make-up
examinations due to absence or sickness. You must plan on taking each examination. If you
miss an examination, you may simply opt to do the corresponding make-up examination at the
midpoint or end of the semester.

ON CHEATING. In this class, we will adhere to the provisions of the Rhodes College Honor
Code. In general, I encourage you to do the homework problems with colleagues until, and only
until, the official write-up period begins. Obviously, you may not work with other students on
examinations and you may not use crib notes, a calculator, or your textbook during an examination.
In general, if the Rhodes College Honor Council concludes that a student in this course has violated
the honor code, I will adhere to the recommendations of the honor council. However, I reserve the
right to lower a student’s grade in this course if I sincerely believe that an infraction has occurred.


