
CS 577 Introduction to Algorithms

Professor: Jin-Yi Cai
Office: 4393 Computer Sciences (Office Hours will be Online for Spring 2022)
http://www.cs.wisc.edu/~jyc/

Phone: 608-262-3158
e-mail: jyc@cs.wisc.edu
Class room: Lectures in STERLING 1310, Notes on Canvas
Time: TuTh 11:00AM - 12:15PM
Office hours: On Zoom Mon 4:00PM - 6:00PM. (link on Canvas. subject to change).
Textbook: Introduction to Algorithms 3rd Edition.
by Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest, and Clifford Stein
Lead TA: Ashwin Maran
TAs: Yin (Hugh) Liu, Nicollas Mocelin Sdroievski, Hangdong Zhao, David Zikel
TA e-mails: amaran@wisc.edu, yliu785@wisc.edu, sdroievski@wisc.edu, hzhao284@wisc.edu,

zikel@wisc.edu

Graders: Chetan Shukla cshukla@cs.wisc.edu, Pei-Chieh Lo peichieh.lo@wisc.edu, Yi Lyu
ylyu76@wisc.edu, Chahak Tharani chahak@cs.wisc.edu
Recitation Classes:
1) We 9:55AM - 10:45AM, ENGR HALL 2317 (Ashwin Maran)
2) We 11:00AM - 11:50AM, ENGR HALL 3024 (Ashwin Maran)
3) We 12:05PM - 12:55PM, PSYCHOLOGY 121 (Nicollas Mocelin Sdroievski)
4) We 1:20PM - 2:10PM, PSYCHOLOGY 103 (Hangdong Zhao)
5) We 2:25PM - 3:15PM, ENGR HALL 2534 (David Zikel)
6) We 3:30PM - 4:20PM, ENGR HALL 2317 (Yin Liu)
TA Office Hours: Sdroievski (3-4pm CS 3257 T and Th), Liu (), Zhao (1-3pm Fridays), Zikel ()
Midterm exam: 3/10/2020 (Thursday) In Class at 11:00AM - 12:15PM.
Final exam: 5/10/2022, (Tuesday) at 2:45PM - 4:45PM

This course is an introduction to the design and analysis of algorithms. The study of algorithms
and algorithmic thinking is the most quintessential topic in computer science. It forms a founda-
tion for all areas of computer science. It is an essential part of computer science with numerous
applications to all subjects having to do with computing and communication.

In this course, we will introduce a collection of algorithmic ideas and techniques that underlie the
ubiquity of every day computing and communication in the mordern world. The basic algorithmic
design ideas include: divide-and-conquer strategy, greedy algorithms, sorting and searching, hashing,
dynamic programming, network flows and matchings, as well as randomization and approximate
algorithms. We will emphasize techniques for constructing correct and efficient algorithms, and
for mathematically analyzing about them. We will also introduce computational intractability, in
particular NP-completeness.

However, the course should not be viewed primarily as a collection of techniques. The main
focus of the course is a coherent and unifying set of ideas that approaches problems in a disciplined,
step-by-step, logical process. This is a fascinating story of an intellectual enterprise that is crucially
fueling today’s computer revolution.

Students are expected to learn and think hard. This course is likely to be one where you may
spend many hours per week. Your work should be your own, not copied from any source. Using
materials (such as homework solutions) from previous versions of the course or from the Internet is
dishonest, and constitutes plagiarism and will warrant strict action in accordance with university
policy. Students are encouraged to discuss course materials among themselves, but not the solutions
to the graded homeworks or tests (see below).

To encourage you evenly spread out your work for the entire semester, a significant weight of
your course grade will depend on your homework. We expect to have multiple homework sets, some



weekly, mostly biweekly. Students are expected to work on these homework sets from the first day
when they are assigned. Homeworks are due on the day specified; no extensions are given except
for extraordinary unforeseen circumstances. Two designated problems of each homework set will be
graded by TA and Graders for course grade. However, students are expected, and strongly urged,
to do all problems; minor variations of all homework problems may appear in the midterm and final
exam. Students hand in their homeworks on canvas. You should hand in one separate pdf file for
each graded problem (Two separate pdf files for each homework set.) The homework hand-in should
contain only the solution for the designated problem. It is to be completed by the individual student
alone. The solution to each problem should not exceed a maximum of 2 pages.

Every student is expected to attend one weekly recitation class, to be run by the TAs. There
are 6 one-hour weekly recitation classes. At the recitation classes, the TAs will answer questions,
reinforce course material, discuss ungraded homework problems, etc.

Computer programming skills and experience may be helpful in guiding intuition, but primarily
students are expected to exercise mathematical and algorithmic thinking and logical deduction.
Mathematical rigor in presentation is valued. Essays or philosophical discussions are not acceptable
as answers to precise questions. Homework grades count for approximately 70% of the grades. The
midterm and final grades count for approximately 10% and 20% respectively. Each designated graded
homework problem is weighed equally; we count the best n−1 scores out of n total scores from these.
Homeworks should be written legibly. (It is your responsibility that I and the TA can understand
your answers, and not the other way around.) There will be a timed written midterm, and a timed
final exam. (For students who worked hard all through the semester and truly understood the
material, these exams will be a validation. Your work throughout the semester will show here.)

Lecture notes will be posted on canvas.
Students are encouraged to discuss among themselves on the course material. There will be a

Piazza page set up also within Canvas. This is the place where students can communicate and
answer each others’ questions. TAs may also participate. (But there should be no expectation that
any question be answered in any fixed time. This is not a substitute for your recitation sections and
asking questions during office hours). The midterm and final exam are closed book, closed notes.
All students are expected to observe faithfully the code of academic integrity. Cheating of any sort
is subject to an F grade for the entire course.

You are encouraged to ask questions. (Your questions pertain to the content of the course,
and avoid the “How do I do this problem” variety.) Contact your TA first regarding any grading
questions, and only if such a problem is not resolved you should come to discuss with me.



Tentative Schedule:

• Week 1 (1/25 & 1/27): Introduction, Course overview, Induction. Insertion sort, and Asymp-
totics. Merge sort. Divide and conquer.

• Week 2 (2/1 & 2/3): Strassen’s Algorithm for Matrix multiplication, Recurrence, Binary
search, Master theorem. Randomized Algorithm.

• Week 3 (2/8 & 2/10): Quicksort and its analysis. Heap Sort. Linear time Selection. Lower
bound for comparison sort.

• Week 4 (2/15 & 2/17 ): Radix sort. Hashing. Universal hashing. Perfect hashing.

• Week 5 (2/22 & 2/24): Binary search trees. Balanced tree structures, Union-Find.

• Week 6 (3/1 & 3/3): Greedy Algorithms. (Activity Selection. Huffman code.) Dynamic
programming.

• Week 7 (3/8 ): More on Greedy Algorithms and Dynamic programming.

• Midterm Thursday, 3/10. Closed book. Closed notes.

• Week 8 Spring Break

• Week 9 (3/22 & 3/24): Optimal BST. Amortized Analysis.

• Week 10 (3/29 & 3/31): Graphs. BFS, DFS. Strongly connected components.

• Week 11 (4/5 & 4/7): Topological sort, MST. Kruskal’s and Prim’s Algorithms.

• Week 12 (4/12 & 4/14): Dijkstra’s and Bellman-Ford Algorithms. All-pairs shortest paths.

• Week 13 (4/19 & 4/21): Matching and Flow. Max-flow-min-cut. Ford-Fulkerson.

• Week 14 (4/26 & 4/28): More on Matching and Flow. Edmonds-Karp.

• Week 15 (5/3 & 5/5): Combinatorial Optimization, P, NP, and NP-completeness.

• Course learning outcomes: Students are expected to learn the fundamental concepts in the
design and analysis of algorithms. They are expected to become familiar with rigorous formulation
of algorithms and analyse their computational complexity. The course will introduce the fundamental
algorithm design principles of Divide and conquer, Greedy, Dinamic Programming, Graph Search,
Flows and matchings, as well as randomization, amortization and approximation. There is also a
brief introduction to NP-compketeness theory.

• Number of credits associated with the course: 4 credits.
• How credit hours are met by the course: This class meets for two 75-minute class periods

each week over the Spring Semester, and there are recitation sections that all students must attend
for one-hour per week. Students work on course learning activities (reading, writing, problem sets,
studying, etc) for about 4 hours out of classroom for every class period.


