
CST370: Advanced Algorithms Syllabus 
 

Course and Contact Information  

 

Time/Location 

Tuesday/Thursday 2:00 - 3:50 PM, Gambord 110 

Instructor 

Emma Ziegellaub Eichler (eziegellaub-eichler@csumb.edu, emmadora on Slack) 

(Tentative) Office Hours 

Tuesday 10:00 AM – 12:00 PM, Wednesday 2:00 – 4:00 PM, Thursday 4:00 AM – 6:00 PM, or 
by appointment, BIT 248. (Please email me to set up time outside of scheduled office hours.) 
 
Some weeks I will need to reschedule my office hours due to conflicts. I will always make up 
missed office hours, and I will let you know at least a week in advance, both in class and via iLearn, 
on occasions when I must reschedule them. 

Textbook 

Introduction to the Design and Analysis of Algorithms (3rd Edition) by Anany Levitin 

Pre-Requisite 

CST238: Data Structures and Algorithms 

EIR Program 

This semester, CSUMB is excited to partner with Facebook to bring an Engineer in Residence 
from Facebook to teach CST370: Advanced Algorithms (that's me, Emma). For any specific 
questions or concerns related to required course accommodations, please reach out to Prof. Sathya 
Narayanan or the instructor-on-record, Dr. YoungJoon Byun, as your university point of contact. 
I will be your point of contact for all other questions and concerns (such as course content, 
assignments, assessments, grades, etcetera). 

Rationale 



The topics we will cover in this course are ones that I believe will contribute to your success in the 
workplace.  They will expose you to fundamental classes of algorithmic problems in computer 
science which you will encounter in almost every company or more specialized discipline.  They 
will introduce you to the kind of problem-solving, and the types of considerations and constraints 
you will have to consider, in a engineering role, whether in academia or industry.  While there are 
thousands of problems across hundreds of sub-fields within computer science you could work on, 
these tenets and types of algorithmic problem-solving are common to all of them, and my goal is 
that you feel prepared to tackle such problems in the real world. 

Course Outcomes 

Upon successful completion of this course, you will be able to: 

• Use the brute force, decrease-and-conquer, divide-and-conquer, transform-and-conquer, 
greedy programming, and dynamic programming techniques to solve problems. 

• Implement and employ a variety of advanced data structures to solve problems, including 
graphs, self-balancing trees, and tries. 

• Implement a variety of algorithms to sort, search, and traverse data. 
• Determine the time and space efficiency of algorithms using Big O, Big Theta, and Big 

Omega notation and common complexity classes. 
• Identify the appropriate use cases of these algorithms, data structures, and programming 

techniques and evaluate the tradeoffs of possible solutions, including time and space 
complexity, to decide on an approach to a problem. 

Course Philosophies 

 
 
“We choose to go to the moon. We choose to go to the moon in this decade and do the other 
things, not because they are easy, but because they are hard.” – President John F. Kennedy, 
1962. 
In under a decade, the United States put a man on the moon with the cumulative computing power 
of a dollar-store calculator. This feat seemed impossible, but it wasn't, because JFK inspired the 
people to believe it was possible and motivated them to work for it. This course is hard, and 
computer science is hard, and getting the job you want is hard, and facing the disappointment of 
not getting the job you want is hard, but don't shy away from these things because they are hard. 
If we could land on the moon almost half a century ago, you can get an A in this class, get a job 
at Facebook, be the researcher at NASA who pioneers a Mars expedition, accomplish whatever 
your goals and aspirations are - and weather the inevitable bumps along the way. Many of the 
formidable problems facing the world today may seem daunting and even unsolvable. But if with 
only the most primitive computer we could send a man to the moon, with the computers of today, 
we can surely reverse global warming, cure cancer, and provide economic opportunity, just to 
name a few. When you consider your career paths, do not avoid these paths because they seem 
hard, but take them because they are hard, knowing they are solvable if only you try. 
 
“I have no special talents. I am only passionately curious.” – Physicist Albert Einstein, 1952. 



Albert Einstein, whose many great accomplishments included developing the Theory of Relativity, 
is widely considered one of history's most brilliant minds, yet he attributes his success to his 
curiosity. While Einstein likely had an extraordinarily high IQ despite his claims otherwise, we 
are all endowed with natural curiosity, and this will be one your biggest assets in this course, in 
the field of computer science, and in life. This course will teach you the technical foundations for 
problem-solving in computer science, but it's only 5.5 hours a week for 15 weeks. Most of your 
personal and professional success and the majority of the learning you will do must be driven by 
your own curiosity and your passion for knowledge. I hope this course will serve merely as a 
catalyst for that curiosity. 
 
“One of the basic rules of the universe is that nothing is perfect. Perfection simply doesn't 
exist. Without imperfection, neither you nor I would exist.” – Physicist Stephen Hawking, 
1988. 
Stephen Hawking's story is awe-inspiring. At 21 he was diagnosed with motor neuron disease and 
told he had only months to live. While he was soon entirely at paralyzed, he not only lived to 76, 
but was one of the foremost scientists of all time. Yet Hawking too experienced significant failure, 
in both his personal (two divorces) and professional (incorrectly theorizing that information is lost 
in black holes) lives. Even as you push yourself to do hard things and to succeed, be kind to 
yourself; perfection is not an achievable goal! 
 
“We are stronger together and will go forward together.” – Former Senator, Secretary of State, 
& Presidential Nominee Hillary Rodham Clinton, 2017. 
Regardless of political persuasion, Hillary Clinton’s idea that when we help each other, we all 
rise up applies to all of us.  In fact, regardless of differences in background, whether they be in 
politics, computer science education, or other facets of identity, we are all part of some of the same 
communities – CSUMB and this class, CST370. I hope to see this classroom become a 
collaborative environment where we support each other to be the best we can be.   
 
“By the end of this course, you should be equipped with the problem-solving skills you will 
need in an internship or first job.” – Prof. & Software Engineer Emma Ziegellaub Eichler, 2018. 
This sounds a lot less grandiose than the previous quotes, but workplace readiness is one of the 
core tenets of this course.  I want everyone to leave this class feeling like they can succeed in a 
software engineering job they want. My responsibility is to provide the material, feedback, and 
resources you need, and your responsibility is to practice, practice, practice until you think you're 
ready, and then practice a little more!  While the content of this course, unlike in Data Structures, 
is more closely aligned with the problems you will see in the workplace rather than on the technical 
interview, I will continue to emphasize interview skills and techniques and provide a mock 
interview opportunity.  In order to succeed in a software engineering job, you have to get one first! 
 

Course Schedule 

 

Units 



• Unit 0: Foundations (Course Introduction, Review of Fundamental Data Structures, 
Sorting, & Searching, Computational Complexity) 

• Unit 1: Decrease-&-Conquer Strategy 
• Unit 2: Specialized Data Structures 
• Unit 3: Transform-&-Conquer Strategy 
• Unit 4: Greedy & Best-First Strategies 
• Unit 5: Dynamic Programming 
• Unit 6: For now, I am reserving two lectures as a buffer to ensure we finish all the essential 

course material. If we are on schedule, we will have an extra mystery unit during this time! 

Course Structure 

 

Lectures 

Each of our twice-weekly lectures will be a hybrid of a few formats. Every class, I will present 
new material and provide opportunities for you to apply these new concepts to problems in a setting 
where you will be graded on effort and completion, not correctness, and have the opportunity to 
ask questions and receive immediate feedback. Your attendance and participation in these 
activities is required. Every lecture will include a daily quiz (see the Grading Policy section) in the 
form of a “Do Now.” If you see a “Do Now” on the first lecture slide or on your desk when you 
arrive in class, please begin it immediately. The daily quiz is also how I will take attendance – if 
you are late or absent, you will miss the “Do Now” if you are late and receive a zero for the quiz! 

1:1 Meetings 

Typically, I will be left to your discretion to decide when you need and want to attend to office 
hours. However, there are two exceptions – everyone is required to schedule a 10-minute meeting 
with me during office hours in the first or second week of class and again in the eighth week of 
class. The first meeting will be an opportunity for me to get to know you individually and learn 
about the best ways I can support you throughout the course. The second meeting will be to check-
in and make sure you are on track to be successful in the course (and develop a plan to get you 
back on track if you are not). Each missed 1:1 carries a -6% penalty to your total grade for the 
semester. My job is to help you in achieving your goals and your greatest potential in - and beyond 
- this course, and to do that, I need to get to know you as a student and as a person. (Please email 
me if you are unable to make one of the scheduled times, and I will be happy to work out an 
alternative with you.) 

Course Tools 

 

Development Environment  



HackerRank: Your homework assignments will be through HackerRank. HackerRank works 
through input/output matching.  While this means you have to write the boilerplate to read input 
and write output, it allows you to work in whatever language you would like.  The choice of 
language is entirely up to you, and may differ between assignments if you wish; it will have no 
effect on your grade. 
 
Kattis:  Kattis is a platform similar to HackerRank. The reason we are using both is that 
HackerRank is better for writing your own problems, while Kattis has a better bank of pre-existing 
problems.  Therefore problems I write myself (your primary assignments) will be on HackerRank, 
while general programming practice problems (your secondary assignments) will be on Kattis.  
 
Repl.it: I will use repl.it for in-class coding examples.  I suggest using repl.it for ungraded in-class 
coding activities and, if you find it helpful, for following along with live coding demos.  In 
addition, if you wish to use a development environment other than HackerRank to work on your 
homework assignments, I recommend repl.it, as it requires no setup, can be used from anywhere, 
and is easy to debug in – however, you may use whatever you wish! 

Communication 

iLearn: PowerPoint slides, lecture recordings, coding assignments, in-class quizzes, and other 
resources will be posted on the course website hosted on the CSUMB learning management 
system, iLearn. You will be expected to use your CSUMB login to access the course website 
regularly. 
 
Slack: Our communications for this course will primarily be through the CS-You-Monterey slack 
workspace. We will have a dedicated channel for our course, but there are a lot of other slack 
channels for the CS community at CSUMB that you may find to be valuable and informative 
resources. Always feel free to message me privately (my handle is emmadora), although I 
encourage you to build up the confidence to ask technical questions (of course adhering to our 
standards outlined in the section on Academic Integrity) in the class channel. This will help others 
who have the same question and give your classmates an opportunity to further develop their own 
skills through explaining concepts in words – which is very different from using them in code! 
 
Email: For less real-time or more formal communication, you are also welcome to email me at 
eziegellaub-eichler@csumb.edu. Please include the course name in the subject line and your name 
in the body of the message, especially if it cannot be inferred from your email address! 

Academic Integrity 

 
By accepting admission to CSUMB, you made a commitment to understand, support, and abide 
by the University policies without compromise and exception. Academic dishonesty, as defined 
by CSUMB, includes, but is not limited to, cheating, plagiarism, abuse of academic materials, 
stealing, or lying. As a member of the CSUMB faculty, I will abide by these regulations. It is your 
responsibility to read the policy in full; it can be found on the university website at 
https://csumb.edu/policy/academic-integrity-policy.  



 
I know many students find it difficult to define the line between academic dishonesty and getting 
help. As such, I will hold you to the following standard: submitting code as your own work that 
you cannot explain or reproduce in a controlled environment is academic dishonesty. Here 
are some concrete guidelines to help: 

• Discussing general concepts with your peers is typically okay, such as “What if we used a 
C++ unordered_map here?” or “It seems like this problem is better suited to a recursive 
approach.” 

• Looking up syntax online is also okay, although I encourage you increasingly push yourself 
towards coding without this resource, as in interview settings you won't have access to it. 

• Blindly following instructions is never okay. For example, if a classmate tells you “Do X, 
then do Y, then Z” without understanding why, even if you implement it yourself, you are 
engaging in academic dishonesty. 

• Copying someone else's code, or looking up “How to solve [insert problem]” online and 
copying the code from the internet is also academic dishonesty. 

• It is still academic dishonesty if you are on the other side of the transaction - i.e., giving a 
classmate instructions or sharing your code for a classmate to copy is academic dishonesty 
even if you are not blindly following the instructions or copying the code yourself. 

• If you still are unsure about whether a specific behavior constitutes academic dishonesty, 
don't do it - instead, ask me, and I will happy to clarify for you!  

If I suspect academic dishonesty has occurred I will ask you to explain/demonstrate your work to 
me in a controlled environment, and from there proceed to take any necessary actions. 
 
I am here to help you, not out to get you, and I do not wish to enforce academic integrity through 
fear. I much prefer to provide you with the necessary resources so that you do not feel compelled 
to resort to academic dishonesty. Academic dishonesty will assuredly hurt your future in the field 
of computer science, so even if you find ways to cheat the system and squeeze through the cracks, 
you will ultimately be cheating yourself, which is the greatest and most permanent punishment 
you could receive. 

Grading Policy 

 

Grading Scale 

A+ A A- B+ B B- C+ C D 
97+ 96-93 92-90 89-87 86-83 82-80 79-75 74-70 69-65 
 
If your major is Computer Science, according to CSUMB policy you must get at least a C (70%) 
in this course. 

Grade Breakdown 



Homework………………………………..............................................................104 points (52%) 
Kattis Problems.........................................................................................................24 points (12%) 
Quizzes .....................................................................................................................24 points (12%) 
Midterms ..................................................................................................................48 points (24%) 

Extra Credit 

Mock Interview..........................................................................................................12 points (6%) 

Additional extra credit may be available on some coding assignments or exams. 

Penalties 

Missed Mandatory 1:1 .............................................................................................-12 points (-6%) 
 
As mentioned in the Course Structure section, you are required to meet with me at least twice this 
semester, and missing either meeting results in a 6% deduction from your final grade. Note that 
this means missing both meetings results in a 24-point, or 12%, deduction from your final grade – 
the equivalent of not taking any of the quizzes! 

Homework 

After the BioSketch assignment the first week, homework is assigned weekly on Thursdays and 
due the following Thursday.  There is no homework during midterm weeks in order to provide you 
with sufficient time to study (see week-by-week schedule below). This means there are 13 
homework assignments in the semester, each worth 8 points, or 4% of your final grade. The 
philosophy on these assignments is that they're supposed to give you a lot of practice. As such, 
you will have the opportunity to redo an assignment as many times as you feel necessary (until the 
final submission date, which is typically five weeks after the assignment is released – see detailed 
schedule below) to improve your grade.  Homework assignments are on HackerRank, which will 
auto-grade them based on whether they pass the test cases I have written; however, I will grade all 
homeworks myself and will adjust your grades accordingly.  In other words, I will award partial 
credit for solutions that are on the right track, and may retract credit for solutions that do not follow 
the instructions or are on the wrong track but coincidentally pass some test cases.  Due to time 
constraints, I will look submissions made by the initial deadline and by the final deadline for 
resubmissions; I will not make these adjustments to intermediate submissions. 

Kattis Problems 

In addition to these weekly programming assignments on HackerRank, you will have weekly 
Kattis problems.  While the intent of the HackerRank assignments is to practice the material taught 
in class that week, the purpose of the Kattis problems is to practice your general problem-solving 
skills. 

Quizzes 



Graded quizzes (in the form of “Do Nows”) are given at the beginning of every lecture (except for 
midterm days) and will cover the material from the previous class. If you are present and engaged 
in class, these quizzes should seem relatively straightforward. There are no makeups for missed 
quizzes unless you have an excused absence.  If you have an excused absence (i.e., illness, family 
emergency, etcetera), simply let me know as soon as you can.  Similar to homeworks, you may 
redo quizzes; however, unlike with homeworks, the redo quiz may or may not be identical to the 
original quiz.  Although the redo may not be the same, it will be similar and in subject, length, and 
difficulty.  You may redo a quiz at any time during the semester during office hours; simply email 
me in advance to let me know which quizzes you would like to redo.   

Exams 

The university requires me to give you exams, but my hope is to mitigate the stress and pressure 
of the exams by distributing the grade more evenly across other components of the course and by 
giving three equally-weighted, non-cumulative midterms, each covering only two units. That being 
said, the exams should not bring any surprises, and the problems you will see on the exams will 
look much like the problems you received on homework assignments. So doing your homework 
should prepare you well for your exams! 

Mock Interview 

I want this course to be about on-the-spot problem-solving ability, not grades – the grade should 
come with practice and perseverance. In this spirit, I am offering a mock interview with a Facebook 
engineer for up to 6% extra credit on your grade. You will get half the points for just doing the 
interview, with the additional points awarded for good performance on the interview. I encourage 
everyone to take this opportunity! 

Extra Credit 

In addition to the mock interview, there may be additional extra credit opportunities throughout 
the semester on assignments or exams. 

Assignments Schedule 

 

Homework 

Each homework is worth the same 8 points (4% of your total grade). The homework will be 
assigned and due according to the schedule below. All homework is due by the start of class (2:00 
PM). 

• Homework 0 (BioSketch): Assigned 8/28. Due 8/30. 
• Homework 1: Assigned 8/30. Due 9/06.  Last submission date 10/04. 
• Homework 2: Assigned 9/06. Due 9/13.  Last submission date 10/11. 



• Homework 3: Assigned 9/13. Due 9/20.  Last submission date 10/18. 
• Homework 4: Assigned 9/20. Due 9/27.  Last submission date 10/25. 
• Homework 5: Assigned 10/04. Due 10/11.  Last submission date 11/08. 
• Homework 6: Assigned 10/11. Due 10/18.  Last submission date 11/15. 
• Homework 7: Assigned 10/18. Due 10/25.  Last submission date 11/22. 
• Homework 8: Assigned 10/25. Due 11/01.  Last submission date 11/29. 
• Homework 9: Assigned 11/08. Due 11/15.  Last submission date 12/13. 
• Homework 10: Assigned 11/15. Due 11/29.  Last submission date 12/13. 
• Homework 11: Assigned 11/29. Due 12/06.  Last submission date 12/13. 
• Homework 12: Assigned 12/06. Due 12/13.  Last submission date 12/20. 

Quizzes 

Daily, at the start of class.  The final day to redo quizzes is 12/14 

Exams 

Each midterm is worth the same 4 points (8% of your total grade).  
 

• Midterm 1: Tuesday 10/02, 2:00 pm (in class). 
• Midterm 2: Tuesday 11/06, 2:00 pm (in class). 
• Midterm 3: Tuesday 12/18, 2:00 pm (during finals week). 

 


