
Math 27 - Linear Algebra
Swarthmore College, Spring 2013

Instructor: Scott Cook Class: Sci 158 M,W,F 9:30-10:20am or 11:30-12:20
Office: Sci 153 Office Hours: M,Tu,W,Th,F 3:00-4:30 (or by appt)
E-mail: scook3@swarthmore.edu Pi-Rate sessions: Su,M 8:00-10:00PM Sci 145

1 Textbook

Linear Algebra with Applications ed. 4 by Otto Bretscher. Copies are on reserve in the Cornell library. As
a secondary reference, I suggest Linear Algebra and its Applications by David Lay. The latter is especially
useful for additional worked out examples. Any edition will suffice; there are many copies in Cornell.

2 Prerequisites

Second semester calculus (M25 or M26) or placement.

3 Description

In most quantitative disciplines (mathematics, chemistry, physics, economics, statistics, etc), the systems of
study can be very complex. However, there is often a special subset of linear systems within the broad,
general set of systems to be studied. Linear systems are much easier to handle than the others. Time and
again, complex systems can can studied by “reducing” to the linear case and studying that.

The goal of this course is the study of linear systems.

4 Objectives

The 3 big learning objective in this course are:

1. Learn linear algebra

2. Improve your abstract reasoning ability - This material contains ways of reasoning that can help make
you a better thinker, not just a better mathematician. To this end, we will, as much as possible, strive
to embrace the power of abstraction through formal definitions, theorems, and proofs.

3. Improve your technical communication ability - Today, most technical work is done collaboratively.
This means that it is not enough to know the answer to a problem; you must be able to clearly
communicate the entire process involved in getting that answer.

5 Evaluation

Homework - 20%, Midterm 1 - 20%, Midterm 2 - 20%, Final - 40%

The gradebook will be visible on Moodle (though the overall course grade may sometimes not compute
accurately). I encourage you to monitor it and bring any discrepancies to my attention.
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5.1 Exams

Midterm 1 - Tuesday 2/26, 7:00-8:30PM
Midterm 2 - Tuesday 4/9, 7:00-8:30PM
Final (cumulative) - TBD

If you have a completely unavoidable conflict with these times, let me know at least one week before the
exam and I will try to work with you.

Exams will be mostly free response and will contain some purely conceptual problems, some mostly compu-
tational problems, and some problems which require substantial conceptual and computational facility.

5.1.1 Calculator Policy

You may use scientific (not graphing) calculators on exams. Nothing that can handle matrices. I encourage
you to use any calculator or mathematical software outside of exams. You may obtain a free copy of Math-
ematica through the ITS website.

5.2 Homework

I will generally assign problems after each day of lecture, posted on Moodle. Homework will come in two
types - written exercises to be submitted on paper and electronic exercises to be done in WebWork. Gener-
ally, all weekly sets will have equal weight for the final course grade (even if the various weeks and graders
use a different raw number of total points).

5.2.1 Written Homework

The written homework will focus more on conceptual elements of the course. These papers will be com-
mented on and graded by a student who distinguished him/herself in a linear algebra class of yore. Excel
this semester and you might get this honor.

You will submit the whole week’s worth of exercises together by midnight of the following Tuesday in the
“M27 - Cook” mailbox in front of the Math/Stat dept office (not my personal office). Make sure you
pick the right folder for your section. The graders will retrieve these folders sometime after midnight (at
their convenience). If your paper is in the folder at that moment, it will be graded. Else, not. No late work.

Commented and graded papers will typically be returned in class about one week later. Unclaimed papers
will be left in the mailbox outside of my office (sci 153).

5.2.2 WebWork

WebWork is an online homework system. Its major advantage is that it gives immediate feedback and allows
you to correct your errors without penalty. You may attempt a problem as many times as you need without
losing points. Thus, WebWork is well suited for practice of the computational elements of this course.

WebWork will follow the same schedule as the written homework; however, the system will ”collect” at ex-
actly 11:59pm on Tuesday night. Do not wait until late Tuesday night to begin entering your solutions and
then complain if you run out of time; the system tends to slow as the deadline approaches. Brint’s rule of
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technology: ”The probability of technology failing is directly proportional to how badly you need it to work.”

Link through Moodle to access WebWork. Your user name and password should be your general Swarthmore
credentials. If you are already logged into the network, you (probably) won’t need to log in again.

5.2.3 Time Management

The assignments will be substantial. Expect them to take a good amount of time. Also, plan some time
to write them up with high quality exposition. I strongly urge you to spread this out over many days. It
is shocking how much progress your brain makes on a problem when you are not thinking about it. Use
this to your advantage - work on math every day and look at the new problems as soon as they are posted.
Maximize the “free” work your brain does.

5.2.4 Collaboration

I encourage you to work with classmates. For many, discussing the math with others is a critical part of
understanding; at least it usually makes it more fun. But, you first need to try all of the problems on your
own to get your mind around them. Else, you will find yourself just mooching off the others. This is not a
good idea for you. Homework is practice for the exams and this undercuts that practice. (It’s also unfair to
your friends.)

For written homework, you must write up the solutions on your own and you must cite your collaborators.
I do NOT care how many people you work with, but I DO care if you fail to give credit where it is due.
Failing to credit the work of others is a major ethical breach and is tantamount to academic dishonesty. You
may cite collaborators on each problem or give a list at the top of the first page.

For WebWork, most problems have a randomized parameter. So, the problem will use the same solution
technique for everyone, but the exact answer will vary.

5.2.5 Beatitudes of Homework

Blessed is WebWork, for it tells us if we are right right away, without judging our failings.

Blessed is written homework, for our graders tell us when we have a fundamental misunderstanding before
we bomb an exam.

Blessed are the students who work on homework a little every day, for they will find that understanding
often arrives as we sleep and work on other tasks.

Woe to the students who try to do an entire homework set in one sitting, for they will obtain a shallow and
fragile understanding which will lead to poor exam performance.

Blessed are the students who pay attention to the grading scale, for they will understand that homework
serves to prepare you for exams.

Woe to the students who take any of the myriad available shortcuts on homework, for they rob themselves
of this exam preparation. They shall not escape judgment on exam day.

(Disclaimer: Though this rhetorical device is borrowed from religious texts, I have no religious agenda here.
I simply hope this linguistic flourish makes this syllabus more enjoyable to read and its content more sticky.)
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5.3 Grading Policies

You write solutions in this course. Solutions are different than answers. A solution is a full account of every
step you took to get from the statement of the problem to the end of the problem. An answer is merely the
last line. You write solutions; your work is not done until other educated people can easily follow WHAT
you did and WHY you did it. See learning objective #3.

Therefore, write phrases explaining what you are doing and why. Organize your work so it follows this plan
of attack.

I try to grade exams on demonstrated understanding. If you make a silly calculation mistake, but clearly
understand the process and did everything else right, you’ll get a high score. If you get an unreasonable
answer (say a negative number where it makes no sense), you will often get more points for simply noting
that the answer makes no sense. If you forget how to do something, describe what you want to do and why;
you will often get partial credit for this level of understanding. Often, just having the correct method clearly
laid out is worth roughly as much as actually doing it. Conversely, a wrong method is worth very little, even
if it is perfectly executed. Focus on trying to demonstrate your understanding.

If you get a half point score (say 2.5/3), it rounds up immediately (to 3/3 here). This is my way to tell
you that you made a minor mistake that I feel does not impact the quality of this solution but could im-
pact another solution. Make sure you find your mistake and fix it before it reappears and costs you big points.

6 Tips

We pack a lot of material into the semester and we will need to move rather quickly. If you get lost during
a lecture, please Don’t Panic. Record the rest of the lecture in your notes and review it on your own a few
hours later. Compare my lecture to the book. Discuss with classmates and pi-rates. Come talk to me in
office hours. Most students benefit from encountering a new concept several times. I suggest that you try to
read the sections before coming to lecture. You likely won’t get everything the first time through, but you
will be primed to absorb the lecture and ask good questions. I also suggest that you rewrite your lecture
notes after class, making sure that you understand everything. By this point, you should really understand
the concepts and be ready to tackle the exercises in homework. In summary, you should

1. Read

2. Listen

3. Rewrite

4. Exercise

6.1 Ways To Get Help

1. Classmates (see section on collaboration)

2. Pi-rates - We have 4 pi-rates dedicated to linear algebra: Molly Feldman, Amy Jin, Aidan Dumont-
McCaffrey, and Michael Droste. They will enlighten all who enter Sci 145 on Sunday and Monday
nights 8:00-10:00PM.

3. Math Clinic

4. Office hours - I love to talk to you individually. Come to my office prepared to tell me what you tried
to do on the problem and where you are stuck.

5. http://www.swarthmore.edu/x26043.xml
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7 Feedback

I want your feedback - what is working for you and what I can do better. In Moodle, you will find a ques-
tionnaire for anonymous feedback for me. Thank you in advance for contributing to the improvement of
this course.

In Moodle you will also find a forum for questions about general course business. Of course, you can email
or ask in person, but this way everyone can see the discussion and ask followup questions; we can all be on
the same page.

7.1 Accommodations

If you believe that you need accommodations for a disability, please contact Leslie Hempling in the Office
of Student Disability Services (Parrish 130) or email lhempli1@swarthmore.edu to arrange an appointment
to discuss your needs. Leslie Hempling is responsible for reviewing and approving disability-related ac-
commodation requests. As appropriate, she will issue students with documented disabilities an Accom-
modation Authorization Letter. Since accommodations require early planning and are not retroactive,
please contact her as soon as possible. For details about the Student Disability Service and the accom-
modations process, visit http://www.swarthmore.edu/student-life/academic-advising-and-support/student-
disability-services.xml. You are also welcome to contact her privately to discuss your academic needs.
However, all disability-related accommodations must be arranged through Leslie Hempling in the Office of
Student Disability Services.
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