
COMP SCI 241 Discrete Mathematics I - Spring 2006
Course web site: [http://www.uwgb.edu/shayw/courses/241]

Meeting times: MWF 9:00-9:50 and R 9:30-10:20 in MAC 223
Professor:  Bill Shay

Office: MAC C322



Phone: 465-2316/5038

email: shayw@uwgb.edu

Office Hours:  MWF 10:00-11:00; T 9:30-10:30; R 10:30-11:15; or by appointment
Prerequisites:  MATH 104 or Math Placement of Math 202 or greater
Texts:  
Discrete Mathematics, 6th edition by R. Johnsonbaugh.  



Book web site: [http://condor.depaul.edu/~rjohnson/dm6th]

Schaum’s Outlines: Matrix Operations, by R. Bronson


Recommended Text: Schaum’s Outlines: Discrete Mathematics, 2nd edition by M Lipson. I will not specifically refer to this book during the semester but you might find it useful for examples.
Course: Question: I’m interested in computer science; why do I need to take mathematics courses? Short answer: Because computer science is not the same as computer programming. Computer programming is little more than describing a solution to a problem using a language that computer software understands. It is NOT problem solving. Computer science involves problem solving, an ability to describe and compare various solutions, defining models for information storage and retrieval, pattern recognition, and an understanding of some mathematically sophisticated algorithms. Some examples are:

· Common methods for detecting errors in communications networks involve interpreting bits as coefficients of polynomials.
· Microprocessors have built-in prediction capabilities based on state diagrams.
· Common security protocols involve modular arithmetic, prime factorization theory, exponentiation, and matrix operations.
· JPEG file creation requires matrices and trigonometry to alter pixel values that represent pictures.
· The definition of programming languages requires a knowledge of patterns, abstract concepts, and methods of proof.
· Computer graphics requires calculus and linear algebra in order to create three-dimensional images.
· The relational database concept was originally built from mathematical set theory and requires the ability to quantify statements using existential and universal quantifiers.
· The ability to compare different solutions to the same problem requires some type of quantitative measure. Calculus and counting techniques provide some of the needed tools.

· Even the most complex computers are based on a simple binary numbering system.

Will this course prepare you for all of these? No way! However, this course is a start. This is a gateway course. Your interests will evolve as you learn and the mathematics courses you take now will put you in a position to have more choices later. We will be able to connect some of the topics in this course to specific applications, but other topics form the foundation of more complex material. Some applications are simply too complex to describe at this level; patience is required.

The syllabus that follows describes the topics we will cover. You should plan on doing many problems, both in class and outside of class. I will frequently reserve class time during which I will ask you to work on problems, either individually or in groups. Sometimes I will ask you to write up problems on your own time and hand them in. In other cases, I will assign problems and give you a quiz consisting of one or more of those problems. Quizzes will always be announced.

One key to success in this class is to NOT fall behind. If you can’t find time to do the work when it’s due, it will be much more difficult to find the time later when you are trying to catch up and absorb current material.

Syllabus (Give or take a week)

	Week
	Topic 

	1
	Sequences, strings, Summation (Sigma) notation. Johnsonbaugh: section 2.3.

	2
	Matrices: Matrix operations, elementary row/column operations, row echelon form. Bronson: chapter 1. Johnsonbaugh: Appendix A. 

	3
	Introduction to Maple. Matrix operations in Maple.

	4
	Matrices: Solving systems of equations, Gaussian elimination, pivoting, LU decomposition. Bronson: chapters 2, 3.

	5
	Matrices: Inverse matrices, determinants, cofactor expansion, pivotal condensation. Bronson: chapters 4, 5.

	6
	Logic & proofs. Truth tables, conditional propositions, De Morgan’s Laws, and equivalences. Johnsonbaugh: sections 1.1-1.2. EXAM (Matrices, sequences, summation notation).

	7
	Logic & proofs. Existential and universal quantifiers,  applications to database queries, direct and indirect proofs, deductive reasoning. Johnsonbaugh: sections 1.3-1.4.

	8
	Logic & proofs. Rules of inference, resolutions.  Johnsonbaugh: sections 1.5.

	9
	Mathematical induction. Arithmetic and Geometric sums. Johnsonbaugh: Section 1.7-1.8.

	10
	Sets and set operations, Venn diagrams, Johnsonbaugh: sections 2.1. EXAM (Logic, proofs, and induction).

	11
	Number Theory.  Exponent rules. Positional number systems, binary and hexadecimal number systems. Johnsonbaugh: Appendix B; sections 5.1-5.2.

	12
	Greatest common divisor algorithm, Euclidean algorithm. Fraction classes – applications to calculators; divisibility & the modulus operator, RSA (an application for computer security).  Notes Johnsonbaugh: Appendix B; sections 5.3-5.4.

	13
	Counting methods, multiplication principle, addition principle.  Johnsonbaugh: section 6.1

	14
	Counting: permutations, combinations. Johnsonbaugh: section 6.2. EXAM (sets, algorithms, and number theory).

	15
	Counting: generalized permutations and combinations. Johnsonbaugh:  section 6.6  


GRADING:
Three exams:  15% each; Weekly homework/Quizzes:  30%; Final exam: 25%. I will average all the quizzes and assignments together after throwing out the 2 lowest quiz scores. ALL assignments will be factored in.
The final exam (cumulative) is scheduled for Wednesday May 10, 2006 from 8:00 - 10:00. PLEASE NOTE: This date is known many months in advance and must be taken as scheduled.  Any activities such as work schedules, vacations, trips, etc. must be planned around this date.


