
IE 490 – Design and Analysis of Heuristics Winter, 2004 
Northwestern University Mark S. Daskin 
 

Design and Analysis of Heuristics 
 

TENTATIVE COURSE OUTLINE 
 

Week  Topic  
 

1. Introduction – course requirements, why heuristics?  Intro to complexity theory 
2. More on complexity theory including techniques for proving NP-completeness and bounds on 

algorithms 
3. Basic heuristic constructs – greedy algorithms, improvement algorithms and algorithms for 

common problems (e.g., TSP and location problems) 
4. Worst case analysis of heuristics 
5. Genetic Algorithms 
6. Tabu Search  
7. Simulated Annealing and Ant Algorithms 
8. Testing heuristics 
9. Additional topics of interest and student project presentations 
10. Additional topics of interest and student project presentations 

 

COURSE REQUIREMENTS 
 

There will be two major programming assignments in the course.  The first will be an 
assignment in which each student will be given the same problem.  Students will have to write a heuristic 
algorithm for solving the problem.  The algorithms will then be tested on a common dataset (that will not 
be disclosed except in broad terms) until after the algorithms are coded.  Grades will be based in large part 
on the quality of the solutions obtained and the solution time required.  For example, students may have to 
write an algorithm to solve the traveling salesman problem.  You will be told in advance what the 
maximum size of the problem will be and the format in which the data will be stored.  Your job will be to 
write an algorithm that solves the problem as well as possible. 

 
The second major programming assignment will be of your own choice.  You are to choose a 

problem of interest to you, demonstrate why the problem needs to be solved using a heuristic and then 
write and code an appropriate algorithm for the problem. 

 
In both cases, you will be required to write a brief report (5-10 pages) outlining the problem, the 

algorithm, and the testing that you have done on the algorithm. 
 
In addition to the programming assignments, you will be required to present a variety of 

papers on different subjects related to the course.  Students not presenting a paper will be required to write 
a short (1-2 page) critique of the paper(s) along the lines of a referee report.  This is to be handed in before 
the class discussion of the paper. 

 
Finally, we may have a small number of short assignments related to material in the class. 
 
The bulk of your grade will be based on the two programming assignments and your presentations 

and class participation during the other student presentations. 



INSTRUCTOR 
 
Mark S. Daskin    
Department of IE/MS   
Northwestern University   
Evanston, IL  60208   
 
Room: D237   
 
Phone: 847-491-8796   
 
e-mail: m-daskin@northwestern.edu  
 
Daskin 
office hours: M W, 3-5; T 9-11 or any other time by appointment.  I am serious 

about the any other time part.  It is quite possible that these hours will 
not be convenient for some of you, so please just send me an e-mail to 
set up an appointment if you need/want to see me! 
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NU DISABILITY POLICY 
http://www.northwestern.edu/disability/policies/syllabus.html 
 
To be eligible for disability-related services; students must have a visibly obvious or 
documented disability as defined by  the Americans with Disabilities Act of 1990 (ADA) 
and Section ‚504 of the Rehabilitation Act of 1973. Under the ADA and  Section 504, a 
person has a disability if he/she has a physical or mental impairment that substantially 
limits one or more  major life activities such as walking, standing, seeing, speaking, 
hearing, sitting, breathing, and/or taking care of  oneself.  
 
SSD is the designated office at Northwestern University that obtains and files disability-
related documents, certifies  eligibility for services, determines reasonable 
accommodations, and develops plans for the provision of such  accommodations. 
Students with disabilities are also offered auxiliary services, including assessment, 
library and lab  assistants, notetakers, tutoring, assistive/adaptive technology, academic, 
psycho/social support, and mentorship.  
 
Certifying Eligibility for Services 
 
When appropriate, SSD requests disability-related documents from the appropriate 
licensed professional to certify a  student as having a disability and to determine 
reasonable accommodations. Students who suspect that they have a  disability, and have 
not received a formal assessment, may be referred to on-campus (Counseling and 
Psychological  Services, Department of Communication Sciences and Disorders) or off-
campus resources for an evaluation. Pending  receipt of documentation, SSD reserves the 
right to deny services or accommodations.  
 


