
SPRING 2017 SYLLABUS 
 
CS 470/570:  Computer Algorithms (3-0) Three hours. 
Construction of efficient algorithms for computer implementation. 
 
Prerequisites:  CS 200 and CS 201 and ECE 383 and Math 301 and Math 302 
• Ability to use fundamental data structures and algorithms for sets, trees, and graphs. 
• Understanding of algorithms using divide-and-conquer, dynamic programming, and greedy. 
• Ability to read and write mathematical arguments using contradiction, deduction, induction. 
 
Instructor:  Richard Borie, borie@cs.ua.edu, office 3417 SEC, 348-1668 
Office hours:  MWF 11:00–12:45 and TR 10:00–10:45 
 
Course website:  Visit  http://cs470.cs.ua.edu  frequently to view the tentative schedule of 
lecture topics, textbook readings, exam dates, and other relevant information and policies. 
 
Textbook:  Introduction to Algorithms (3rd edition) by Cormen, Leiserson, Rivest, and Stein.  
[Also see the resources available on Blackboard.] 
 
Topics: 
Quick review of topics often covered in prereq courses 

• Divide-and-conquer (chapters 4, 9) 
• Dynamic programming (chapter 15) 
• Greedy method (chapter 16) 
• Amortized analysis (chapter 17) 
• All-pairs shortest paths (chapter 25) 

New topics 
• Max flow (chapter 26) 
• Multithreaded algorithms (chapter 27) 
• String matching (chapter 32) 
• Computational geometry (chapter 33) 
• NP-completeness (chapter 34) 
• Approximation algorithms (chapter 35) 

 
Goals and objectives: 
At the completion of this course, students should be able to: 
• Know standard algorithms and be able to analyze their efficiency. 
• Recognize standard problems embedded in real-world applications. 
• Analyze and compare the performance of competing algorithms for the same problem. 
• Modify known algorithms to solve new variations of familiar problems. 
• Design and analyze new algorithms using divide-and-conquer, dynamic programming, 

greedy method, amortization, multithreading, and/or approximation techniques. 
• Decide which design technique is most useful for solving a given problem. 
• Improve analytical skills and the ability to think critically and rigorously. 
• Prove that a problem is NP-complete, and understand implications of NP-completeness. 

http://cs470.cs.ua.edu/


Grade computation: 
Your semester average is computed as the numerical average of your scores on these exams: 
• Exam 1  (review topics) 
• Exam 2  (max flow and matchings) 
• Exam 3  (multithreaded algorithms) 
• Exam 4  (string matching) 
• Exam 5  (computational geometry) 
• Exam 6  (NP-completeness) 
• Exam 7  (approximation algorithms) 
• Exam 8  (comprehensive) 
The final exam is split into Exams 7 and 8, which will be given during the scheduled final 
exam time.  Your lowest exam score will be omitted when computing the semester average. 
 
Semester grade cutoffs are expected to be approximately as follows:   
• CS 470:  A+ 96, A 93, A– 90, B+ 86, B 83, B– 80, C+ 76, C 73, C– 70, D+ 66, D 63, D– 60 
• CS 570:  A 90, B 80, C 70, D 60 

 
Course policies: 
• Students are expected to attend all class meetings.  If you are absent from a lecture, 

you are responsible for catching up as quickly as possible.  Please arrange to copy 
lecture notes from a classmate. 

• All exams are closed-book and closed-notes, with no electronic devices permitted. 
• If you miss any exam due to an unexcused absence, then your score on this exam will 

be regarded as 0.  Do not schedule vacations or other optional items on exam dates (or 
subsequent dates because sometimes exam dates may be moved.) 

• If you miss any exam due to a valid excused absence, then your performance on Exam 8 
will be used to obtain your score for the missed exam.  In this situation, more relevant 
problems may be weighted more heavily. 

• Valid excused absences from exams include pre-approved university-sponsored trips 
and medical emergencies.  If you believe you have a valid excuse, notify the instructor 
and provide documentation of the reason for your absence to request approval in 
advance, or at the earliest possible time in case of an emergency. 

• As required by the Graduate School, students enrolled in CS 570 must demonstrate 
a greater breadth and depth of understanding of the course content.  Therefore CS 
570 exams will be slightly more difficult than CS 470 exams. 

• Please see the course website for additional general course policies regarding 
academic conduct, disability accommodation, cultural diversity, severe weather 
protocol, etc. 

 



Guidance: 
• Prepare for exams by reading the textbook, listening and thinking critically and 

participating in class, solving exam problems from previous semesters, and also 
solving as many exercises from the textbook as you can. 
- Critical listening means that you are thinking about what you are hearing, and 

evaluating it, and seeking the key concepts and unifying themes.  You can’t do 
this if you are distracted by multitasking, or if you just write down everything with 
the intent to try to understand it later. 

- Solutions are provided for previous semesters’ exams, and for some but not all of 
the textbook exercises.  Also, you are permitted and encouraged to discuss and 
share your solution ideas with your classmates. 

- Some practice exercises from the textbook will be suggested, in case you don’t 
have time to solve all the exercises in each chapter. 
 

• Active learners will generally perform better in this course than passive learners. 
- Passive learners attend classes, take notes, and believe that it is their teachers’ 

responsibility to tell them everything they need to know.  Passive learners often 
don't understand why they are unable to solve problems on their own, and why 
they are not making high grades.  Passive learners usually only achieve shallow 
learning. 

- Active learners believe that it is the students’ responsibility to learn, and that their 
teachers can assist them in this task.  Active learners pursue knowledge using all 
available resources including the instructor, the textbook, the library, the world-
wide web, etc., and they invest sufficient time to practice their problem-solving 
skills.  Active learners can achieve deep learning. 
 

• Consider this analogy: 
- Football players must practice running each play many times to prepare for a game. 
- Musicians must rehearse each song many times to prepare for a performance. 
- Computer science students must practice solving many problems to prepare for an 

exam.  You can't fully develop your problem-solving abilities just by watching your 
instructor solve problems, or just by reading the solutions available online. Your 
problem-solving skills will only fully develop when you take the time to practice 
solving many problems yourself. 

 


