Metaheuristics for Optimization OR/SYST 670 and OR 750
Prereq: OR 541 or permission of instructor
Instructor: Dr. Rajesh Ganesan, rganesan@gmu.edu, 
This course covers both basic and advanced topics on the theory and practice of metaheuristic approaches to solve optimization problems whose solution structure and solution space is known but that are not solvable by exact methods such as LP, IP, NLP, and DP due to computational burden and/or lack of well-defined models. The course will stress on several applications and algorithmic aspects of the metaheuristic approaches while keeping in mind both time and space needs for computation. While optimality cannot be proved, the goal is to find good-enough solutions quickly. The course will use Excel and Matlab for illustrations and in general one has to code the heuristics. However, coding is not a requirement for the course.
Text book: 

Planning and Scheduling in Manufacturing and Services - Pinedo, Michael L.

ISBN 978-1-4419-0910-7 (also an e-version is available from Springer)
Notes prepared from

· Operations scheduling – Michael Pinedo and Xiuli Chao
· Metaheuristics – El-Gazhali Talbi
· Essentials of Metaheuristics – Sean Luke (GMU Comp Sc faculty)
· Scheduling - Michael Pinedo
Topics

Applications:

· Several heuristics with applications in sequencing, scheduling, parameter optimization and assignment problems
Algorithms:

· Single solution Metaheuristics- Local search – guided and iterative, tabu search, simulated annealing etc
· Population Metaheuristics- evolutionary computation – Genetic algorithm, swarm intelligence etc.
· Special heuristics such as graph coloring, shifting bottleneck, profile fitting etc

· Hybrid approaches

· Parallel Metaheuristics

Student Evaluation Criteria
      Mid-term:


40%

      Project


20%

      Final Exam:

40%

Academic Policy:

All academic policies as given in the Honor System and code will be strictly followed. The University Honor Code is upheld and supported by the Office for Academic Integrity.
Grades:

Letter grades will be decided as follows:  

97% and above –A+, 94-96%- A, 90-93% -A-, 86-89- B+, 83-85%-B, 80-82%-B-,  76-79%- C+, 73-75%- C, 70-72%-C-, 66-69%-D+, 63-65%-D, 60-62%-D-, at or below 59%-F

Please visit http://mason.gmu.edu/~rganesan/class.html to check for announcements, class notes, practice problems, and solutions
 
Student Policies:

Academic Standards:

GMU Common Course Policies - Stearns Center for Teaching and Learning
Academic Standards exist to promote authentic scholarship, support the institution’s goal of maintaining high standards of academic excellence, and encourage continued ethical behavior of faculty and students to cultivate an educational community which values integrity and produces graduates who carry this commitment forward into professional practice. 

As members of the George Mason University community, we are committed to fostering an environment of trust, respect, and scholarly excellence. Our academic standards are the foundation of this commitment, guiding our behavior and interactions within this academic community. The practices for implementing these standards adapt to modern practices, disciplinary contexts, and technological advancements. Our standards are embodied in our courses, policies, and scholarship, and are upheld in the following principles: 

Honesty: Providing accurate information in all academic endeavors, including communications, assignments, and examinations.  

Acknowledgement: Giving proper credit for all contributions to one’s work. This involves the use of accurate citations and references for any ideas, words, or materials created by others in the style appropriate to the discipline. It also includes acknowledging shared authorship in group projects, co-authored pieces, and project reports.  

Uniqueness of Work: Ensuring that all submitted work is the result of one’s own effort and is original, including free from self-plagiarism. This principle extends to written assignments, code, presentations, exams, and all other forms of academic work. 

Violations of these standards—including but not limited to plagiarism, fabrication, and cheating—are taken seriously and will be addressed in accordance with university policies. The process for reporting, investigating, and adjudicating violations is outlined in the university’s procedures. Consequences of violations may include academic sanctions, disciplinary actions, and other measures necessary to uphold the integrity of our academic community. 

The principles outlined in these academic standards reflect our collective commitment to upholding the highest standards of honesty, acknowledgement, and uniqueness of work. By adhering to these principles, we ensure the continued excellence and integrity of George Mason University’s academic community. 

Student responsibility: Students are responsible for understanding how these general expectations regarding academic standards apply to each course, assignment, or exam they participate in; students should ask their instructor for clarification on any aspect that is not clear to them.

Mason Email (GMU Email):
Students are responsible for the content of university communications sent to their George Mason University email account and are required to activate their account and check it regularly. All communication from the university, college, school, and program will be sent to students solely through their Mason email account.  GMU Common Course Policies - Stearns Center for Teaching and Learning
Patriot Pass: 

Once you sign up for your Patriot Pass, your passwords will be synchronized, and you will use your Patriot Pass username and password to log in to the following systems: Blackboard, University Libraries, MasonLive, myMason, Patriot Web, Virtual Computing Lab, and WEMS. [See https://password.gmu.edu/index.jsp]. 

University Policies: 

Students must follow university policies. [See http://universitypolicy.gmu.edu ].

Responsible Use of Computing: 

Students must follow the university policy for the Responsible Use of Computing. [See http://universitypolicy.gmu.edu/policies/responsible-use-of-computing/]. 

University Calendar:
Students must follow university policies. [See http://registrar.gmu.edu/calendars/]. 

Students with Disabilities:

Students with disabilities who seek accommodations in a course must be registered with the George Mason University Office of Disability Services (ODS) and inform their instructor, in writing, at the beginning of the semester GMU Common Course Policies - Stearns Center for Teaching and Learning
University Libraries:
University The Mason library provides resources for both in-class [See http://library.gmu.edu/] and distance students. [See http://library.gmu.edu/distance].

Writing Center: 

The George Mason University Writing Center staff provides a variety of resources and services (e.g., tutoring, workshops, writing guides, handbooks) intended to support students as they work to construct and share knowledge through writing. You can now sign up for an Online Writing Lab (OWL) session or for a face-to-face session in the Writing Center, which means you set the date and time of the appointment! Learn more about the Online Writing Lab (OWL) (found under Online Tutoring). 

Counseling and Psychological Services: 

The George Mason University Counseling and Psychological Services (CAPS) staff consists of professional counseling and clinical psychologists, social workers, and counselors who offer a wide range of services (e.g., individual and group counseling, workshops, and outreach programs) to enhance students' personal experience and academic performance [See http://caps.gmu.edu ].

Family Educational Rights and Privacy Act (FERPA): 

The Family Educational Rights and Privacy Act of 1974 (FERPA), also known as the "Buckley Amendment," is a federal law that gives protection to student Title IV educational records and provides students with certain rights. GMU Common Course Policies - Stearns Center for Teaching and Learning
Title IX Statement:

Notice of mandatory reporting of sexual assault, sexual harassment, interpersonal violence, and stalking:  As a faculty member, I am designated as a “Non-Confidential Employee,” and must report all disclosures of sexual assault, sexual harassment, interpersonal violence, and stalking to Mason’s Title IX Coordinator per University Policy 1202. If you wish to speak with someone confidentially, please contact one of Mason’s confidential resources, such as Student Support and Advocacy Center (SSAC) at 703-993-3686 or Counseling and Psychological Services (CAPS) at 703-993-2380. You may also seek assistance or support measures from Mason’s Title IX Coordinator by calling 703-993-8730, or emailing titleix@gmu.edu. GMU Common Course Policies - Stearns Center for Teaching and Learning 
Name and Pronouns Statement:

If you wish, please share your name and gender pronouns with me and how best to address you in class via email or during class introductions. I use she/her for myself, and you may address me as Dr. Last Name in emails and verbally.

Mason Diversity Statement:

George Mason University promotes a living and learning environment for outstanding growth and productivity among its students, faculty, and staff. Through its curriculum, programs, policies, procedures, services, and resources, Mason strives to maintain a quality environment for work, study, and personal growth. An emphasis on diversity and inclusion throughout the campus community is essential to achieve these goals. Diversity is broadly defined to include such characteristics as, but not limited to, race, ethnicity, gender, religion, age, disability, and sexual orientation. Diversity also entails different viewpoints, philosophies, and perspectives. Attention to these aspects of diversity will help promote a culture of inclusion and belonging and an environment where diverse opinions, backgrounds, and practices have the opportunity to be voiced, heard, and respected. The reflection of Mason's commitment to diversity and inclusion goes beyond policies and procedures to focus on behavior at the individual, group, and organizational levels. The implementation of this commitment to diversity and inclusion is found in all settings, including individual work units and groups, student organizations and groups, and classroom settings; it is also found with the delivery of services and activities, including, but not limited to, curriculum, teaching, events, advising, research, service, and community outreach. Acknowledging that the attainment of diversity and inclusion are dynamic and continuous processes and that the larger societal setting has an evolving socio-cultural understanding of diversity and inclusion, Mason seeks to continuously improve its environment. To this end, the university promotes continuous monitoring and self-assessment regarding diversity. The aim is to incorporate diversity and inclusion within the philosophies and actions of the individual, group, and organization, and to make improvements as needed.

Anti-Racism Statement:

As a member of the George Mason University community, the Volgenau School of Engineering plays an integral role in building an educational environment that is committed to anti-racism and inclusive excellence. An anti-racist approach to higher education acknowledges the ways that individual, interpersonal, institutional, and structural manifestations of racism against Black individuals and other people of color contribute to inequality and injustice in our classrooms, on our campuses, and in our communities and it strives to provide our community members with resources to interrupt cycles of racism so as to cultivate a more equitable, inclusive, and just environment for all of our students, staff, faculty, alumni, and friends, regardless of racial background.

To be anti-racist means:

• To make constant, conscious decisions to interrupt racism and cultivate equity, inclusion, and justice for people of all racial backgrounds, and in particular those from Black communities and other communities of color, who are most likely to bear the direct and indirect costs of systems of white supremacy;

• To interrogate histories of white supremacy and white-dominant culture, and to examine the ways in which these histories have impacted our individual beliefs, our interpersonal relationships, our institutional and structural policies and processes, and our entire society;

• To make a commitment to being responsible for our own relationships to, and actions within, systems of white supremacy; and

• To cultivate a practice of self-awareness and self-reflection that allows us to critically evaluate our own role in upholding white supremacy and identify the ways we can interrupt cycles of racism at the individual, interpersonal, institutional, and structural levels.

We believe that the work of anti-racism starts with each individual and that in cultivating an anti-racist approach to research, scholarship, and practice, our students will build a skill set rooted in principles of equity, inclusion, and justice that they will carry with them throughout their lives.

For more information on how to continuously cultivate the practice of anti-racism, see this guide from the National Museum of African American History and Culture on how to be anti-racist:

https://nmaahc.si.edu/learn/talking-about-race/topics/being-antiracist 
