
	Course
	COSC 5060  System Concepts  Section PB 

	Term
	Fall 1, 2007

	Instructor
	Instructor: Monte F. Hancock, Phone: 321 723 1714, Email:  monte.hancock@essexCorp         Office Hours:  30 Minutes before Class

	Catalog

Description
	Students will study the mathematics of discrete systems.  Topics will include selections from the disciplines of set theory, functions and relations; symbolic logic and proof theory; complexity theory; game theory; counting, probability, sampling, and inferencing; graph theory; algebraic structures; formal grammars and finite state machines.

	Prerequisites
	COSC 5000 and college algebra.



	Course Level Learning Outcomes
	After completing the course the student will be able to:

· Comprehend fundamental structures of discrete systems

· Relate abstract concepts to concrete problems in CS

· Know when and how to apply discrete methods

· Understand formal analysis and reasoning methods

· Use discrete methods to solve real-world problems

	Materials
	· REQUIRED TEXTS:  Kenneth H. Rosen, Discrete Mathematics and Its Applications, 6th Edition, Hardcover, McGraw-Hill, 2006 
· ISBN-10: 0073229725 

· ISBN-13: 978-0073229720 
SUGGESTED SUPPLEMENTAL READINGS:  Current articles on the subject being studied.  

	Grading
	COURSE REQUIREMENTS:
% OF GRADE
a.  Quizzes
10%
b.  Homework

c.  Midterm Exam
20%
                35%

d. Final Exam
35%

Taking the numerical score from the formula above and converting it to the appropriate letter grade from the chart determines the student’s letter grading for the course.
Letter Grade
Numerical Score
A

96-100% (4.0) 

A-

91-95% (3.67)

B+

87-90% (3.33)

B

82-86% (3.0)

B-

78-81% (2.67)

C

70-77% (2.0)

F

69 & below (0)

I

Incomplete (0) 

W

Withdrew



	Activities
	List activities that the instructor and students will perform during the course:
· Lecture on new material from text

· Assigned reading and homework outside of class

· Perform in-class demonstrations using board and computer

· Quiz each class period on material from previous lecture

· Mid-term Examination

· Final Examination/Project

	Policy Statements:

University Policies
	University policies are provided in the current course catalog and course schedules.   They are also available on the university website. This class is governed by the university’s published policies. The following policies are of particular interest: 

Academic Honesty

The university is committed to high standards of academic honesty. Students will be held responsible for violations of these standards. Please refer to the university’s academic honesty policies for a definition of academic dishonesty and potential disciplinary actions associated with it. 

Drops and Withdrawals

Please be aware that, should you choose to drop or withdraw from this course, the date on which you notify the university of your decision will determine the amount of tuition refund you receive. Please refer to the university policies on drops and withdrawals (published elsewhere) to find out what the deadlines are for dropping a course with a full refund and for withdrawing from a course with a partial refund.
Special Services   

If you have registered as a student with a documented disability and are entitled to classroom or testing accommodations, please inform the instructor at the beginning of the course of the accommodations you will require in this class so that these can be provided. 

Disturbances

Since every student is entitled to full participation in class without interruption, disruption of class by inconsiderate behavior is not acceptable. Students are expected to treat the instructor and other students with dignity and respect, especially in cases where a diversity of opinion arises. Students who engage in disruptive behavior are subject to disciplinary action, including removal from the course. 
Student Assignments Retained

From time to time, student assignments or projects will be retained by The Department for the purpose of academic assessment.   In every case, should the assignment or project be shared outside the academic Department, the student's name and all identifying information about that student will be redacted from the assignment or project. 
Contact Hours for this Course

It is essential that all classes meet for the full instructional time as scheduled.   A class cannot be shortened in length.   If a class session is cancelled for any reason, it must be rescheduled.


	Course Policies
	Attendance at all class sessions is expected.

Late weekly write-ups and written case assignments will be accepted if prior arrangements have been made with the instructor, but will be given reduced points based upon the number of class sessions it is late.


SCHEDULE OF REQUIRED READINGS, CLASS PREPARATIONS AND ASSIGNMENTS, LECTURES, DISCUSSIONS, STUDENT PRESENTATIONS, AND EXAMS 
(For more information, refer to the detailed lecture outlines below):
	WEEK 1


	Course Overview 

Topics: sets, relations, functions; symbolic logic and proof theory

Chapter 1, selections from Chapter 3

Application and Case Studies

Assignment 1: specified exercises from text, due next time 



	WEEK 2


	Topics: Complexity Theory

(asymptotic complexity of algorithms, Church’s Thesis, Turing Machines, NP-completeness, Godel Incompleteness)

Chapter 2 and supplementary material

Application and Case Studies

Assignment 2: specified exercises from text, due next time 

Quiz 1



	WEEK 3


	Topics: Counting, Probability, Sampling, and Inferencing

Selections from Chapters 4 and 5 and supplementary material

Application and Case Studies

Assignment 3: specified exercises from text, due next time

Quiz 2


	 WEEK   4


	Topics:  Graph Theory

Chapter 7

Application and Case Studies

Assignment 4: specified exercises from text, due next time

Quiz 3

	WEEK 5


	Midterm Exam

	WEEK 6


	Topics: Trees, rule-based systems, weak methods, gaming/AI

Chapter 8 and supplementary material

Application and Case Studies

Assignment 5: specified exercises from text, due next time 

	WEEK 7


	Topics: Formal grammars

(FSM, Chomsky Hierarchy, BNF, regular expressions)

Chapter 10

Application and Case Studies

Assignment 6: specified exercises from text, due next time 

Quiz 4


	WEEK 8


	Topics: Algebraic Structures

(groups, rings, fields, vector spaces, algebras)

Chapter 9 and supplementary material

Assignment 7: specified exercises from text, due next time

Review for Final

	WEEK 9


	Final Exam




Detailed Lecture Outlines:

Week 1:  course overview, set theory, formal reasoning

Relevant sections of text: chapter 1, selections from chapter 3

Course Introduction (syllabus)

Set Theory

   sets

   relations (domain, range, image, graph)

   functions (domain, range, image, graph)

   into, onto; injective=1-1, surjective=onto, bijective= 1-1 and onto

   finite, infinite (will address countabity in week three)

Proof Theory

   direct proof

      standard 

         transitivity of implication

         constructive proof

      predicate logic, quantification

      mathematical induction

   indirect proof

      proof by contradication (e.g., irrationality of sqr(2))

Week 2:  complexity theory

Relevant sections of text: chapter 2

Pass out “Occasional” Problems

Algorithmic Complexity 

   Functional Requirements and Performance Requirements

   example:  multiplication a’ la Rousse

   fundamental operations (require fixed number of work units independently of instance)

   worst case, average case, best case

   empirical methods (e.g., statistics, least squares)

   Big “O” concept and notation

      find maximum value in list is O(n)

      bubble sort is O(n*n)

      in-place sort is O(n)

      binary search is O(nlog(n))

      formal definition of Big O

      manipulation of Big O expressions

      L ‘Hospital’s Rule   

      (will discuss FSM’s, regular expressions, and computability in week seven)

Week 3:  counting, probability, and statistics 

Relevant sections of text:  selected portions of chapter 4, and chapter 5

Counting

   pigeon hole principle

   permutations and combinations, factorial notation

   countability (e.g., Cantor Diagonalization Process)

Probability Theory

   probability distributions (uniform, binomial, hypergeometric, normal)

   conditional probability

   Decomposition Theorem

   Bayes’ Theorem

Statistical Inference

   distributions

   sampling methods

   statistics (mean, median, mode, standard deviation)

   sampling distributions

      example:  using the sampling distribution of means to reason about a population

   confusion matrices

   alpha, beta, type I errors, type II errors

Non-parametric statistics

   clustering

Week 4:  graph theory

Relevant sections of text:  chapter 7

Graphs

   connected

   paths and circuits (Eulerian and Hamiltonian)

   coloring problems

   dual graphs

Flowgraphs and white-box System Testing techniques

A* Algorithm

Discussion of “Occasional” problems

Review for Examination I   

Week 5:  examination I

Cumulative Midterm Examination on all material to date (weeks 1 through 4, inclusive)

Week 6:  trees and their applications

Relevant sections of text:  chapter 8

Trees

   unrooted, rooted

   undirected, directed

   leaf nodes = terminal nodes

Tree traversal

   parsing

   polish/prefix notation, reverse polish/postfix notation, standard/infix notation

Spanning trees

   Prim, Kruskal

Weak Methods (structural methods, as opposed to strategic=strong methods)

   searching 

         branching factor

         breadth/depth first search

         minimax technique, alpha-beta pruning

      Gaming

         ply, move

         look ahead, Horizon Effect

   Knowledge-Based Expert Systems (KBES)

      decision trees

      backward/forward chaining

      knowledge acquistion

Week 7:  formal grammars

Relevant sections of text:  chapter 10

Grammars and Languages

   FSM’s and regualr expressions

The Chomsky Hierarchy

   Type 0 - Type 3 grammars

Finite State Machinces (FSM’s)       finite state automata

   stack machines

   Turing Machines

Computability and Solvability      

   Church’s Thesis

   The classes P and NP

   Godel’s Theorem

Week 8:  discrete algebraic structures

Relevant sections of text:  supplementary material

Semigroups

Monoids

Groups

   commutative/noncommutative groups (e.g., Z4 vs. Kleine 4-group)

   Zp, modular arithmetic

   subgroups, Lagrange’s Theorem

   group actions on sets (e.g., geometric interpretation of dihedral groups)

   homomorpishms (monomorphism, epimorphism, injection/surjection/isomorphism)

Rings

   ideals

   ED -> PID -> UFD

Fields

   extension fields

Vector spaces

   elements of linear algebra 

      span

      linear independence

      basis

      dimension

      linear transformations

      solution of linear systems

Algebras

Review for Cumulative Final Examination

Week 9:  Cumulative Final examination

Cumulative final examination on all material in course (weeks 1 through 8, inclusive)

PURCHASING TEXTBOOKS--Most textbooks can be purchased through MBS Direct. Check the syllabus for textbook information. Give MBS Direct the campus location (for the purpose of ordering books the campus is Space Coast Campus, course name, number and section number (i.e. Space Coast Campus, COMP5000/64) and most important, the title, author, edition, and ISBN of the book you are ordering. MBS Direct will buy back your book at the end of the term should you elect not to retain it as a reference book. Order by phone or online. Orders should be placed no earlier than 4 weeks prior to the start of the term.

MBS Direct: 1-800-325-3252


MBS Direct Website is www.mbsdirect.net/webster
Monday-Thursday 7am-10pm(Central Time)
Friday 7am-6pm (Central Time)
Saturday 8am-5pm (Central Time)
Sunday noon-4pm (Central Time) 

In order to meet the course objectives this syllabus may be modified at the discretion of the instructor without approval of the students.
Original approved by:
Dr. Calvin D. Fowler Academic Dean Space Coast Region,  July 9, 2007
 Copyright © 2005 – 2006, School of Business & Technology, Webster University Space Coast Region.  All rights reserved.
The School of Business & Technology
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