
CS4234: Optimization Algorithms

MiniProject Ideas

Mini-Project Instructions

1 Overview

The last three “problem sets” consist of a mini-project. (I refer to it as a mini-project in that it
should involve more exploration than a standard problem set, but it is more constrained than a
large project.)

The goal of the mini-project is to focus on a specific area and explore a specific problem in more
depth. The questions for each option are slightly different, but ideally each would involve both some
algorithmic work (i.e., designing algorithms and/or proving theorems) and some implementation
work (testing the algorithm and seeing how well it works in practice).

I have posted five different options for mini-projects:

• Social Networks: Graphs derived from social networks have a lot of interesting structure.
Analyze interesting properties of both real and synthetic social networks. What distinguishes
a social network from other types of graphs? What can you learn from the graph structure?

• Robust Scheduling: Imagine scheduling a busy airport terminal. What is the relationship
between your ability to tolerate delayed flights and the optimality of your schedules?

• Bioinformatics: There are many hard and interesting problems in analyzing biological data.
Given some genomic data, what can you do with it?

• Cloud computing: Running a data center is hard: you have a large number of servers along
with a constantly changing set of jobs, each of which requires a different set of resources, and
yet you have to maintain a good matching. There are many hard optimization problems here.

• Fair division: Imagine you have rented a nice 3-bedroom apartment for SGD 2000 / month.
Each of the three rooms is slightly different, and each of the three roommates has slightly
different desires. How do you divide up the rent among the 3 roommates?

You may also propose a mini-project that you choose yourself.
I have posted descriptions of these five mini-projects. Some are more detailed than others.

Some provide more concrete sugestions, while some are more vague. Some include a large number
of options (i.e., much more than a single mini-project) while others are more succinct.

Your first task is to choose an area and outline a few questions surrounding that topic that you
would like to answer.

2 Organization Details

You may work on the mini-project in teams of two. By Friday October 23, I would like you to
choose your partner and e-mail me: (i) the members of your team, (ii) the mini-project topic you
have chosen, and (iii) the questions you are hoping to answer.

1



Your results should be submitted as a short self-contained report. The final submission should
consist, roughly, of four sections:

1. Overview/background: Describe the problem and the general area. Summarize what is
known. This section should be similar to the introduction and related work section of a
research paper, providing the reader with the necessary background. This will likely re-
quire you to do some reading beyond the information included in the mini-project questions.
Depending on your mini-project, it might be relatively short, or might be 1-2 pages.

2. Algorithms and theory: Describe any algorithms that you will use or have devised. Give any
proofs that you may need or that you develop.

3. Implementation and experiments: Describe any implementations. Present any data that you
have collected and analyze it. (Your analysis of the experiments/data should explain the
implications of what you have done.)

4. Conclusion: State any conclusions, and describe any hypotheses/conjectures that have arisen
from your analysis/experiments. Give a few interesting questions that have come up during
your exploration. Describe some possible further applications of these techniques.

Each section should read as a well-written stand-alone section, beginning with an introductory
paragraph and continuing with a sequential development of subsections. The goal is that the report
should be readable by someone who has not read the questions in the mini-project. Good writing
is encouraged throughout.

Timeline:

Deadline Milestone

Oct. 23 Project choice and team formation

Nov. 6 Interim report draft due

Nov. 12 Short tutorial presentation

Nov. 13 Final report due

The interim report is designed to describe your progress so far. It should include the overview
and/or background part of your final report, along with a discussion of ongoing progress/issues.

In the last week of class, your group will give a short presentation (at white whiteboard) on
your mini-project. (We will group together teams that are working on the same topic, so you
can coordinate.) Presentations will likely be limited to 8-10 minutes for each mini-project topic
(depending on how many topics are chosen).

A note on proper citation: Be sure, throughout, to properly indicate what is already known
and what is derived from existing sources. You are expected to properly cite where any algorithm
or argument or proof derives from. If your algorithm is similar to (or derived from) an existing one,
then you might explain that and cite it. If your proof was inspired by (or consists of a modified
version of) an existing proof, then you must explain that and cite it.
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