22M:151 Discrete Mathematical Models, June 16-July 3, 2003





Instructor:	Oguz Durumeric 


Office & Phone:	Department of Mathematics, B20F MLH, 335-0774


e-mail:		odurumer@math.uiowa.edu  OR  oguz-durumeric@uiowa.edu


web-page	http://www.math.uiowa.edu/~odurumer/ and click on 22M:151


Office hours:	Monday-Friday: 12:00-12:55, or by appointment


Textbook:	Discrete Mathematical Models by Fred Roberts


Out of print, but IMU bookstore has special copies for this course.


Prerequisites:	22M:27 or equivalent (Students must know matrix algebra, eigen-values/vectors.)





Goals and objectives:	To study discrete mathematical models arising from various fields. Construction, interpretation, analysis, simulation and testing of models through Graphs, Pulse processes and Markov chains. Understanding, writing and correcting proofs are also an integral part of the course. 





Tentative Syllabus & Homework assignments are on the other side of this page.





Grades:	Plus/minus grading will be used.


	30%	MIDTERM, June 25, Wednesday, 1-hour test in class.


	40%	FINAL EXAM, July 3, Thursday, 2-3-hour test in class


	30%	Homework, assigned everyday, due next day





Students are expected to attend all lectures (150 minutes) every weekday and do all homework. This course covers a large amount of material in 3 weeks, and hence it is VERY FAST paced. Lectures will occasionally contain material not covered in the textbook, for example, trees, depth-first and breadth-first searches, Eulerian paths and chromatic polynomials. You are responsible for the material of all lectures, the sections covered in the textbook and the prerequisites. You must take both the midterm and the final exam. You are strongly encouraged to go to your lecturer’s office hours, if you need additional help. Additional office hours can be arranged if requested before or after lectures.





Notes:	1. Be sure to read “Student Complaints about the Faculty Actions” and “Student Academic Misconduct” in the Schedule of Courses, Summer 2003. In summary, first see the person you wish to complain about, and then see his/her immediate supervisor. The chain is: graduate or undergraduate assistants, then Prof. Durumeric, then the Chairman of the Department of Mathematics, Prof. Manderscheid, then an appropriate Dean. The Department of Mathematics has offices in 14 MLH (MacLean Hall). To make an appointment to talk to the chairman of the department call 335-0714 or contact the departmental secretary in 14 MLH.


	2. I would like to hear from anyone who has a disability that may require some modifications of seating, testing or other class requirements so that appropriate arrangements may be made. Please see me after class or during my office hours, in the beginning of the semester and far in advance of the exams. You should notify the Office of Student Disability Services and obtain the forms you need. The necessary modifications will be made available to you.


	3. Make-ups may be given for exams missed due to unavoidable circumstances and compelling reasons which are documented in writing. If you have a conflict or a medical problem, discuss your situation with your lecturer as soon as possible. No make-ups for homework. We will drop the lowest two homework grades.


	4. This course plan may be modified during the semester. All changes will be announced in class in advance. It is solely the student’s responsibility to be informed of such announced changes. 


�
Tentative Syllabus: Chapters 1-5 of the textbook, and 


*: additional material on trees and search algorithms, chromatic polynomials





Day	Date	Section		Subject


June 16:	Chap 1.all, 2.1	Mathematical models, basic combinatorial counting, start graphs


June 17:	2.1, 2.2		Graphs, connectedness


June 18:	*, 2.3		Eulerian paths, Trees, Strong components


June 19:	2.3, *		Spanning trees, Depth-first @ Breadth-first searches, Weighted graphs, Minimal spanning trees, Kruskal’s and Prim’s algorithms


June 20:	2.4, 3.1		Matrices, Signed graphs, Balanced graphs 


June 23:	3.2, 3.3		Tournaments, Orientability


June 24: 3.4 		Intersection graphs, Review


June 25: MIDTERM & 3.6 Colorability


June 26:	3.6, *		Colorability and Chromatic polynomials


June 27: 4.2-4		Energy, eigenvalues, signed/weighted digraphs, start Pulse Processes


June 30:	4.4-6		Pulse Processes and stability


July 1:	4.6, 5.1-3	Applications of Pulse Processes, Markov chains (start)


July 2:	5.3-5		Markov chains: Classification, Absorbing chains, Regular chains


July 3:	Discussion, review, wrap up and FINAL EXAM





This is a tentative syllabus! Since the time at the end of the 3-week term is very important to the students, if there is any possibility of getting ahead, we will. 








The following is the tentative list of homework assignments. There will be changes, omissions and additions depending on the last lecture. Sections may be divided into 2 days.





Handout on scheduling exams �2.1 # 2-5, 9-11 �2.2 # 1, 2, 3-7, 12, 14, 17�Handout on Eulerian chains �Handout on Trees �2.3 # 1, 2, 3, 4, 6, 10, 11


Handout on Spanning trees


2.4 #1, 2, 3, 4, 5, 7, 8, 12 �3.1 # 1-5, 10, 14, 15 �3.2 # 1-6, 8, 9 �3.3 # 1, 3, 5, 6, 8, 10, 11 �3.4 # 1, 2, 8, 9abcd, 11 �3.6 # 1-5, 7, 8, 13-19 �Handout on Chromatic polynomials �4.2 #1-6, 8 �4.3 #1, 2, 7, 11 and read figures 4.9-13, 17-21 �4.4 # 1-4, 9, 10 �4.5 #1cdfg, 2cdfg, 11abc �4.6 # 11 �5.1 # 2, 4 �5.2 # 1, 2, 4, 9, 12, 15 


5.3 # 1b, 2b, 4ab �5.4 # 2c, 3a, 6, 7 �5.5 #1bd, 2cd, 3a, 4, 5, 9 � 


