
CSC-301: Analysis of Algorithms
Fall 2025

Important note: this course is still being developed, so any policies stated here are subject to
change during the semester as the need arises.

Instructor Information
Eric A. Autry

� CSC-301-01: MWF 10-11:20 am, HSSC A1241
� CSC-301-02: MWF 2:30-3:50 pm, HSSC A1241
� Pronouns: he/him
� Email: autryeri@grinnell.edu
� Office: Noyce 3824

Office Hours
I will hold regular office hours throughout the week.

� Times still TBD, but typically around 6 hours a week.
� Or email for appointment.
� If my office door says ‘please knock,’ feel free to knock!

Mentoring Sessions
We employ the use of student mentors to aid you in navigating the course. Our course mentor
will assist us in class, and host a mentor session during the week. In these sessions, mentors may
review course content, answer course related questions, and provide homework help.

� Garikai Gijima (he/him) and Julian Kim (he/him)
� Emails: gijimaga@grinnell.edu, kimjulian@grinnell.edu
� Mentor Sessions:

– Still TBD, but typically 2-4 hours a week.

Course Overview
Algorithms are detailed procedures for finding the solution to problems, and so the study of
algorithms is, in many ways, the study of problem solving. In this course, we will focus on an
exploration of common algorithmic tactics for problem solving, and will seek to expose you to a
wide array of famous algorithms that utilize these tactics. It is not enough, however, to simply
practice designing algorithms. We need to know that an algorithm can actually solve our problem,
and that our choice of tactics is appropriate for the problem we are trying to solve. Whenever we
encounter or create a new algorithm, it is therefore critical for us to ask ourselves three questions:
Is it correct? Is it efficient? Can we do better? But to answer these questions, we need the
ability to prove whether an algorithm is correct, to derive its runtime, and to compare against
other potential tactics. Once we have found a correct, efficient algorithm, the final step is to
actually implement it and solve our problem. In this course, we will seek develop your problem
solving skills: the design, verification, analysis, and implementation of algorithms.
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Learning Objectives
Our learning objectives for this course fall into seven main categories, with each one assessed
through a variety of mechanisms throughout the semester.

1. Working with key algorithmic design tactics.

� Tactics include: Divide & Conquer, Graph Problems, Use-it or Lose-it and Dynamic
Programming, and Greed.

� These will form the four main blocks of the course, roughly 2-4 weeks each.

2. Exposure to famous algorithms.

� We will discuss, analyze, and/or implement a number of famous and well-known
algorithms.

� Including (but not limited to): sorting algorithms, depth-first and breadth-first search,
shortest path algorithms, MST algorithms, and many others.

3. Proving correctness of algorithms.

� You will be expected to engage with proofs in both written and oral settings: reading
them, writing them, listening to them, and talking through them.

� You will encounter many proofs at different levels of formality, from simple and clear
intuitive explanations, to rigorous and detailed proofs.

� Proof techniques will include: induction, invariants, contradiction, and swapping,
among others.

4. Derivation of runtimes.

� You will observe, read, and perform runtime derivation for most algorithms encoun-
tered in the course.

� Specific topics will include: complexity classes (big-O and others), recurrence relations
and work tree analysis, and amortized analysis.

5. Implementation in code.

� You will have a number of opportunities to translate described algorithms or pseu-
docode into functioning projects, and are expected to utilize good software design
practices like documentation and testing.

6. Communication of algorithmic ideas.

� Communication of algorithmic ideas is a crucial idea of this course: knowledge in
isolation is not as useful if it cannot be communicated with others.

� You will develop communication skills for course topics at various levels of detail and
formality, suitable in different settings. The details necessary for proper implementa-
tion are not the same as those expected in an interview, which are still different from
those used when casually chatting with coworkers.

� We will strive to read, write, listen to, and talk about algorithmic ideas in plain English,
written pseudocode, formal analyses, and through full implementation.

7. The growth mindset.

� You will end the course with a stronger sense of a growth mindset: overcoming failures
leads to growth.
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Coursework
The assigned work in this course will be broken into three distinct components: problem sets,
programming projects, and assessments. There will be roughly one assigned task (problem set,
programming project, or assessment) each week of the course.

Problem Sets and Programming Projects
There will be regularly assigned problem sets in which you will put into practice what we are
learning, through describing, analyzing, and/or proving the correctness of various algorithms.
You will also be assigned several programming projects in which you will practice implementing
some of the algorithms introduced in class (we will be using C++ in this course).

Note that you are encouraged to work collaboratively on both problem sets and programming
projects. In fact, you will be assigned and programming partners to work with for each of the
assigned programming projects throughout the semester.

Problem Sets will be graded as individual problems, with each problem’s grade assigned accord-
ing to the following scale:

� Incomplete (N): this grade will be assigned to missing assignments or assignments that do
now show a good faith effort on the problem. Note: you are not allowed to complete the
course with any Incomplete grades. If you end the semester with an Incomplete grade on
any assigned work, you will automatically fail the course.

� Needs Revision (R): this grade will be assigned if you have shown a good faith effort on
the problem, but have not demonstrated key understanding for the major concepts (which
will vary by problem and assignment).

� Adequate (A): this grade will be assigned if you have achieved a minimal demonstrated
level of competence in the problem, but have significant errors or omissions.

� Satisfactory (S): this grade will be assigned if you have demonstrated key understanding of
the major concepts, but your work could still be improved.

� Excellent (E): this grade will be assigned only for submissions that demonstrate a clear
mastery of the material with minimal mistakes.

Programming Projects will be graded on a scale of Satisfactory (S) or Not Satisfactory (NS).
You will receive an S if the project is completed correctly and passes all provided tests (note
that passing all of the provided tests does not necessarily guarantee the algorithm is implemented
correctly - you may have to examine correctness through other means, discussed in class). Note:
an incomplete project will be treated the same as an incomplete problem set, and will result in
failure of the course.

Resubmissions: You will have chances to resubmit problem sets marked N, R, A, or S, and
programming projects marked NS, and there will be high expectations for receiving top marks.
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Assessments
During the semester, there will be 4 take-home assessments that will aim to test your knowledge
of specific learning objectives for the course. Each problem on an assessment will be graded on
a scale of satisfactory (S) or not-satisfactory (NS). For any problem marked NS, you will have
a chance to submit a reflection of your work, in which you identify your mistakes and provide a
correct solution. If your reflection is accepted, you will receive an S for the problem.

Assessments and any reflections will be treated like exams, meaning that we expect you to work
individually on them. You are not allowed to consult with other students about the assessment or
your reflection. You may privately ask questions to the professor or mentor during office hours.

The planned dates the assessments:

� Counting and Complexity: Assigned September 29th (due Wednesday, October 8th)
� Graph Problems: Assigned October 27th (due Wednesday, November 5th)
� Greed: Assigned November 17th (due Wednesday, November 26th)
� Dynamic Programming: Assigned December 8th (due Friday, December 12th)

Resubmission, Regrading, and Reflections
Any problem set or programming project may be resubmitted with no penalty. Your grade will
be updated for the related assignment, overwriting the old grade.

All resubmissions will be due on Friday, December 19th at 5 pm (the last day of finals week). If
you do not submit an assignment by the original due date, you may submit it as a “resubmission”
by the resubmission due date. Note: incomplete assignments will result in failure of the course,
you must have all work completed by December 19th at 5 pm.

For course assessments, you will have the opportunity to submit a reflection for any problem
marked as NS. In your reflection, you will be expected to address why you received an NS origi-
nally, and submit a corrected version of your solution. Reflections will be due on December 19th
at 5 pm. If your reflection is judged to be satisfactory, you will receive an S on the related problem.

Tokens and Late Work
All students start the semester with 5 tokens. You may use tokens for the following:

� You may always take a free 24 hour extension for any course assignment.
� A token may be used to extend the deadline further by an additional 48 hours.
� Any work submitted past this 72 hour window will be considered a “resubmission” of the
original, incomplete assignment.

� You need not contact the professor about token usages. If you submit work late, a token
will be deducted automatically.

Final Deadline for All Work
Note that all work must be submitted by 5:00 pm on Friday, December 19th. This is College
policy and cannot be waived for any reason. If you need to turn in work past this deadline, you
must consult with me as soon as possible to consider submitting an incomplete request.
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Calculating Grades
Note: this grading scheme is subject to change during the semester. Any changes will
be announced in class and through the website. The scheme will never become harsher.

This course will rely on ideas of specifications grading. One of the fundamental principles be-
hind this grading scheme is that you will have opportunities to re-try assignments if they do not
originally obtain a satisfactory grade. Our goal in using this schema is to reduce the stress that
accompanies typical grading rubrics and give you permission to make mistakes and learn as much
as possible. Ultimately, our goal is for each student to learn as much as possible, and we would
be very happy to give every student an A.

Letter grades for the entire course will be assigned according to a nine point system. Points are
awarded by the completion of a minimum number of specified grades in each category, according
to the table below. Note that you will receive the maximum point amount that you qualify for
in each category. Your grade will be determined by the sum of your points earned across all
categories.

Points Problem Set Score Programming Projects Assessments
(out of 15 problems) (out of 5) (out of 8 questions)

1 At most 3 Rs 3xS 3xS
2 At most 5 As, at most 2 Rs 4xS 5xS
3 At least 3 Es, no Rs 5xS 7xS

Your points will convert to a letter grade according to the following scale:

Total Total
Grade Points Grade Points

A 9 C+ 4
A- 8 C 3
B+ 7 C 2
B 6 D 1
B- 5 F 0

Note that there is a written report that accompanies project 1. If you receive an NS mark for
that report, you will drop a half letter grade (i.e., move down by a single +/- letter change).

If you have all NS marks for projects (5/5) or assessments (8/8), your grade will be capped at a
D for the semester.

Missing or Incomplete Assignments: if you have missing or incomplete problem sets, pro-
gramming projects, or assessments by the end of the semester, you will fail the course. At a
minimum, all assignments must be submitted and show a good faith effort on all problems.
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Specific Course Policies
Attendance & Participation: Course Tickets and Daily “Quizzes”
Your attendance and participation in class is an integral part of your learning. On each day of
class, you are expected to:

� Arrive on time for class, do not leave early.
� Actively engage and participate in all small group work.
� Any in-class problem solving is marked as completed.
� Engaged in full group discussion/lecture (not checking phone, etc).

As I have developed my attendance policy over the years, I have found myself balancing three
competing thoughts: (i) attendance is critical for learning and must be encouraged and tracked;
(ii) you are all adults and are free to prioritize your time how you want, I have no interest in
adjudicating whether an absence is excused or not; (iii) at the end of the day, you are my respon-
sibility during class times, and I would like to know if you will be absent.

To balance these thoughts, I will be implementing the following policies around attendance and
tardiness in the course.

Absence Notification and Academic Alerts: If you are absent from class for any reason, I
ask that you please contact me to let me know. I do not require an explanation or justification.
Just a note letting me know that you will not be in class and are ok. Otherwise, I will worry
about your well-being. My general policy is to contact students within 24 hours if I have not
heard from them following an absence. If I do not receive a response, I will file an academic alert.

Daily “Quizzes”: We will plan to start each day of class with a “quiz,” which will be a ques-
tion/problem written on the board that you will spend the first few minutes of class working
through and potentially discussing with a partner. The goal of these “quizzes” is mainly recall:
to help remind you of what was covered previously and make sure you feel comfortable with the
current material. Note: these “quizzes” are not graded, but are merely a mechanism to assist
with recall and record attendance. You will be asked to submit your answers each day of class
(paper will be provided).

Course Tickets: While I want to acknowledge that you are all adults and are able to prioritize
your own time, and while I have no intention of adjudicating reasons for absences and tardiness,
I must also acknowledge that attendance is critical for learning. To balance these competing
issues, I will be implementing a ticket system that works as follows:

� All students start with 0 tickets.
� You may never have negative tickets.
� If you are late to class, you will receive +1 ticket.
� If you are absent from class (for any reason), you will receive +3 tickets.
� Every day you are present and complete the daily quiz, you will receive -1 ticket.
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Tickets will not directly affect your course grade, but instead are a mechanism for me to
track how well you are attending class. The key idea is to acknowledge that any absence, excused
or not, can affect learning. And so an excessive number of absences will trigger a conversation
with me to ensure that you are still engaging with the course and learning the material.

� If you pass 8 tickets, I will contact you to check in about your course attendance and make
sure you are not falling behind and/or have a plan to get back on track.

� If you reach 16 tickets, I will require that you meet with me individually to discuss your
situation and make sure that you are engaging with the course material.

� If we have met and discussed your situation, and things continue to get worse, I reserve the
right to enforce stricter policies where additional absences can start decreasing your course
grade. Any such policy will be clearly communicated to you directly if the need arises.

Academic Honesty, Student Collaboration, & Pair Programming
Grinnell College’s Academic Honesty Policy is located in the online Student Handbook. It is the
College’s expectation that students be aware of and meet the expectations expressed in this policy.
In addition, in this course, it is our expectation that students may collaborate on the Problem
Sets and Programming Projects, however your collaboration must be attributed (program-
ming partners too). It is our expectation that Assessments will be completed independently.

Note that collaboration is not cheating. There is a line between discussing problems together
while working, and having one student simply give an answer to another. You should all strive
to advance your collective education in this course. Work to help one another. A student who
simply receives a solution to a problem is deprived of the growth they would gain from struggling
with the problem themselves. Please ensure that you stay on the collaborative side of this line.

That being said, you are strongly encouraged to work together in this course. Hearing
different ideas and perspectives can be critical to growing. I have personally found that students
who work together tend to perform better in the course with less overall effort. Not because they
are cheating, but because the social dynamic of group work can propel learning: getting stuck is
less unpleasant with a group, and obstacles are easier to overcome when you tackle them with
your friends. Please consider working together!

A few specific guidelines about attestation of help/collaboration for this course:

� If you receive help from the professor or a course mentor, please make a note of that at
the top of your submission. For programming projects, this attestation should be included
in the header comment at the top of your cpp file.

� If you receive help from another student, make sure to properly cite them at the top of your
submission, or at the beginning of the specific problem/function that you received help on.

� Failure to properly cite external help will result in an R or NS on the related assignment,
and will require resubmission to fix the issue.

As a final note about student collaboration: when you are pair programming, you are expected to
follow best practices established in your previous courses. Both partners should be present and
working together, and should take turns being the “driver” and the “navigator.”
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AI Usage Guidelines for CSC-301
In this course, we will work to build our growth mindset, which makes it less uncomfortable to
sit with a challenging problem. It is through struggling and overcoming that we learn and grow.
In my experience, most usages of generative AI in coursework tends to deprive the student of the
opportunity to sit with a hard problem, struggle, and ultimately overcome.

It is my policy that you are not allowed to use solutions you find on the internet, and further,
you are not allowed to search for problem solutions on the internet or using LLMs. To
be clear, this restriction is placed on all graded work for the course: problem sets, projects, and
assessments.

I know that there is great temptation to look for solutions elsewhere when things get difficult.
I will provide you with numerous resources to get help which include office hours, group class
work, and mentor sessions. It is also my hope that allowing you to resubmit assignments without
penalty eases some of the pressure that you might feel.

There is one major exception to the above policy related to the programming projects in the
course. For these programming projects, the main learning objective is to build your skills related
to translating the algorithms we discuss in class into an actual implementation. This is different
from programming tasks you have completed in other courses, which are typically focused on
some of the specific programming skills being developed.

Because of this difference, you are allowed some limited use of outside resources while working
on programming projects. Specifically, you may use the internet to search for some basic, atomic
operations or find useful library functions as you work on the assignments. For example, in several
projects you will need to reverse a c++ vector object. You are allowed to search something like
“how to reverse a vector in c++” and use the results that you find. This is a single line of code
- a basic, atomic operation. However, searching “implementing depth-first search in c++ with a
stack” would violate course policies.

Another important exception: you are allowed to search error messages online to potentially help
with debugging. Though I would encourage you to attend office hours or mentor sessions if you
get stuck.

The main rule of thumb is that you should be learning and growing as you complete the assign-
ments in this course, and a key component of growth is the struggle to overcome challenges.
If you are using external resources to overcome those struggles for you, then you have at least
violated the spirit of these policies, if not the policies themselves.

If you have questions about how an assignment relates to the College’s policy, or how to attribute
collaboration, I will gladly consult with you in advance of the assignment’s due date.
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General Course & College Policies
Diversity & Inclusion Statement
It is our intention that students from all backgrounds and perspectives will be well served by this
course, and that the diversity that students bring to this class will be viewed as an asset. We wel-
come individuals of all ages, backgrounds, beliefs, ethnicities, genders, gender identities, gender
expressions, national origins, religious affiliations, sexual orientations, socioeconomic background,
family education level, ability – and other visible and nonvisible differences.

All members of this class are expected to contribute to a respectful, welcoming, and inclusive
environment for every other member.

It is personally important to us to ensure equal opportunity for all students who express a desire
to learn and participate in the sciences. We also believe that we will only find solutions to our
most pressing global problems by working together, listening to one another, and honoring a mul-
tiplicity of perspectives, especially those at the margins of power and privilege. Your suggestions
are encouraged and appreciated.

Religious Observance
We encourage students who plan to observe holy days that coincide with class meetings or as-
signment due dates to consult with their specific instructor in the first two weeks of classes so
that we may reach a mutual understanding of how you can meet the terms of your religious
observance and also the requirements for this course.

Students with Disabilities
We encourage students with documented disabilities, including invisible disabilities such as chronic
illness, learning disabilities, and psychiatric disabilities, to discuss appropriate accommodations
with us. You will also need to have a conversation about, and provide documentation of, your
disability to Jae Hirschman, Coordinator of Disability Resources, in the Office of Disability Re-
sources at 641-269-3124, or email Jae at hirschma@grinnell.edu.

If you are a student who requires accommodations for the in-class assessments, please contact
your professor at least a week in advance (preferably as soon as possible) to discuss how your
accommodation might be achieved. Please always feel free to reach out to us directly to discuss
your accommodations.

Title IX and Pregnancy Related Conditions
Grinnell College is committed to compliance with Title IX and to supporting the academic success
of pregnant and parenting students and students with pregnancy related conditions. If you are a
pregnant student, have pregnancy related conditions, or are a parenting student (child under one-
year needs documented medical care) who wishes to request reasonable related supportive mea-
sures from the College under Title IX, please email the Title IX Coordinator at titleix@grinnell.edu.
The Title IX Coordinator will work with Disability Resources and your professors to provide reason-
able supportive measures in support of your education while pregnant or as a parent under Title IX.
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Course Resources

Course Website

All materials for the course will be available from the course Canvas site, and all major commu-
nications will be sent through this site. Please make sure you have access:

� CSC-301-01 (https://grinnell.instructure.com/courses/567)

� CSC-301-02 (https://grinnell.instructure.com/courses/568)

Textbooks

There are no required textbooks for the course. However, the following textbooks are highly
recommended by your professors:

� Algorithms, Sanjoy Dasgupta

– ISBN-13: 978-0073523408, ISBN-10: 0073523402

� Introduction to Algorithms, Cormen, Leiserson, Rivest, and Stein (CLRS)

– ISBN-13: 978-0262033848, ISBN-10: 9780262033848

Student Resources

Some useful college resources available to you:

� Math Lab

� Access to databases, journal articles, and more: Grinnell Library
(https://www.grinnell.edu/academics/libraries)

� Receive Assistance with strengthening your writing: Grinnell Writing Lab
(https://www.grinnell.edu/academics/centers-programs-and-resources/writing-lab)

� Health and Wellness: SHAW
(https://www.grinnell.edu/about/officesservices/student-health)
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Take Care of Yourself and Each Other

Do your best to maintain a healthy lifestyle this term by eating well, exercising, avoiding drugs
and alcohol, getting enough sleep and taking some time to relax. This will help you achieve your
goals and cope with stress.

All of us benefit from support during times of struggle. You are not alone. There are many
helpful resources available through campus and an important part of the college experience is
learning how to ask for help. Asking for support sooner rather than later is often helpful.

If you or anyone you know experiences any academic stress, difficult life events, or feelings like
anxiety or depression, we strongly encourage you to seek support. Student Health and Wellness
(SHAW) is here to help: call 641-269-3230 and visit their website at https://www.grinnell.
edu/about/offices-services/student-health. Consider reaching out to a friend, faculty,
or family member you trust for help getting connected to the support that can help.

If you or someone you know is feeling suicidal or in danger of self-harm, call someone immediately,
day or night:

� Need to Talk Line: 641-269-4404 (available 24/7 for counseling needs)

� 24/7 Suicidal Hotline: 1-800-273-8255

� If the situation is life threatening, CALL 911
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Schedule
Below is a tentative schedule of major topics for the course by week. We will do our best to
follow this schedule, but the timing may change as the semester progresses.

Typically, work will be assigned on a Wednesday and will be due the following Friday. Assessments
will be assigned on a Monday (along with an Interview Day) and will be due the following
Wednesday (except for Assessment 4, due on Friday for the sake of expeditious grading).

� Week 0 (8/29)

– Welcome!

� Week 1 (9/1)

– No class on Labor Day: Monday, 9/1.

– Basic Runtime, Recursion, C++

– Assessment 0 assigned 9/1, due 9/10 (completion grade)

� Week 2 (9/8)

– Complexity, Counting

– Problem Set 1 assigned 9/10, due 9/19

� Week 3 (9/15)

– Sorting, Divide & Conquer

– Project 1 assigned 9/17, due 9/26

� Week 4 (9/22)

– Invariants, Induction, Recurrence Relations, Work Tree Method

– Problem Set 2 assigned 9/24, due 10/3

� Week 5 (9/29)

– Interview Day (Divide & Conquer), Intro to Graphs

– Assessment 1 assigned 9/29, due 10/8

� Week 6 (10/6)

– DFS and BFS

– Project 2 assigned 10/8, due 10/17

� Week 7 (10/13)

– Dijkstra’s and Bellman-Ford

– Project 3 and Problem Set 3 assigned 10/15, due 10/31
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� Fall Break

– Relax!

� Week 8 (10/27)

– Interview Day (Graphs), Intro to Amortization

– Assessment 2 assigned 10/27, due 11/5

� Week 9 (11/3)

– Greed and MSTs

– Problem Set 4 and Project 4 assigned 11/5, due 11/21

� Week 10 (11/10)

– Bipartite Matching, More Greed

� Week 11 (11/17)

– Interview Day (Greed), Intro to Dynamic Programming

– Assessment 3 assigned 11/17, due 11/26

� Week 12 (11/24)

– No class on Friday, 11/28, for Thanksgiving Break.

– LCS, ED

– Problem Set 5 and Project 5 assigned 11/26, due 12/12

� Week 13 (12/1)

– More Dynamic Programming, Floyd-Warshall, NPC, Reductions, and Approximation
Algorithms

� Week 14 (12/8)

– Interview Day (Dynamic Programming), Closing Remarks

– Assessment 4 assigned 12/8, due 12/12

� Finals Week

– Resubmissions and Reflections due 12/19 @ 5 pm
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