Detailed Syllabus for TCSS 321 in the New Curriculum (Autumn 2005)

revisions approved 2 May 2008

The primary goals of the course are:

1. Knowledge of mathematical formalisms (e.g., sets, logic, proof).

2. Ability to translate problem descriptions into mathematical formalisms.

3. Ability to manipulate (procedural knowledge) and apply mathemtical formalisms to solve problems.

Prerequisites: one quarter of calculus, and one quarter of calculus-based physics, programming experience (at least TCSS 142, preferably TCSS 341).

Topics covered

1. Logical foundations

a. sets

b. logic

c. quantification

d. functions

2. Numbers

a. sequences and summations

b. integers and algorithms

c. modular arithmetic

d. matrices

3. Methods of proof

a. rules of inference

b. direct and indirect proof, proof by induction

c. constructive and nonconstructive proofs

d. refutation by counterexample

4. Relations

a. Relations, n-ary relations

b. Closures

c. Equivalence relations

d. Partial orderings

General Student Preconditions:

1. Knowledge of basic math language: expressions, notation

2. Knowledge of basic algebra, variables, equations, identities, power, logarithm

3. Knowledge of basic abstraction

4. Knowledge of sets, notation basic operations

5. Some programming experience (know loops, branching, arrays)

General Student Postconditions

1. Knowledge of, understanding of, and ability to apply discrete mathematical concepts.

Characteristics of a below average (C) outgoing student

1. Given a problem description, is able to translate into a mathematical formalism and solve it with much effort and assistance.

2. Has factual knowledge of the topics described above.

3. Has knowledge of the procedural knowledge contained in the topics described above.

4. Has a basic understanding and skill in proving mathematical statements.

Characteristics of an average (B) outgoing student

All of the above and the following:

1. Given a problem description, is able to translate into a mathematical formalism and solve it with some effort assistance.

2. Able to apply concepts to different but similar problems than those presented in class.

3. Has a rudimentary understanding of the relationship between the concepts discussed and programming.

4. Understands the level of detail needed for a correct proof, and has skill in constructing proofs.

Characteristics of an above average (A) outgoing student

All of the above and the following:

1. Given a problem description, is able to translate into a mathematical formalism and solve it with little or no assistance.

2. Has a strong understanding of the relationship between the concepts discussed and programming.

3. Understands the relationship between proof and evidence and can judge the quality of a mathematical proof.

Revision history:

2 May 2008. Couting was moved to 322. Relations were moved here from 322.

TCSS 321 Winter  2004

Discrete Structures. 

Instructor: Moshe Rosenfeld

Class:
Dougan 70  Mon/Wed  16:15 –  18:30 

e-mail: moishe@u.washington.edu
Office : Pinkerton 309

Office hours: 
Monday, Tuesday, Wednesday, Thursday:    
   2:00 – 3:00


                        Or after class, by request, by appointment and always by e-mail.

OBJECTIVE/DESCRIPTION:  TCSS 321 is an introduction to Discrete Structures. Some of the objectives of this course include:


Develop problem-solving skills through mathematical reasoning and thinking. 


Learn topics in discrete mathematics that are frequently used in computer science.

TOPICS: 

1. The Foundations: Logic and Proof, Sets and Functions, Ch. 1

2. The Fundamentals: Algorithms, the Integers and Matrices, Ch. 2

3. Mathematical Reasoning Induction and Recursion, Ch. 3

4. Counting, Ch. 4

5. Discrete probability, Ch. 5

Detailed tentative schedule for each week, assignments and schedules can be found at the class home page on the “black board”. 

TEXTBOOK 

          Discrete Mathematics and Its Applications, 5-th edition, K.H. Rosen, McGraw Hill, 1999.  Web site:  http://www.mhhe.com/math/advmath/rosen/
Students all over the world are “discretely” engaged in Discrete Math. There is a forum for asking questions, getting and giving answers at  discretemath@forum.swarthmore.edu.

RECOMMENDED:  

1.
Discrete Mathematics and Its Applications 4th Edition, Student solution Manual, K. H. Rosen, McGraw Hill, 1999

REFERENCES: 

2.
 Discrete and Combinatorial Mathematics (an Applied Introduction) 4th Edition, R. P. Grimaldi, Addison-Wesley, 1999 

3.
Concrete Mathematics, R.L.Graham, D.E.Knuth and O. Patashnik, Addison-Wesley

4.
Invitation to Discrete Mathematics, J. Matousek and J. Nesetril, OXFORD

Class work and evaluation: 


There will be weekly assignments and drills (no need for submission). An assignment will usually consist of about 5 problems to be submitted according to schedule. In addition, you’ll get 25 drill questions. It is highly likely that some of the drill questions or very similar problems will be used in quizzes and exams. Help solving the drill problems will be available at the TLC in Keystone building. No late assignments will be accepted. NO HAND-WRITTEN assignments will be accepted (except formulas or drawing when called for). Use word processor to process your answers. Submit a hard copy but save all your assignments on a disk. We shall make use of Maple version 7 in this class. Maple is a very advanced “programmable” mathematical program. It is available in our lab. 

Dates:  Quiz #1:    January 28  (Material will be posted on the class Blackboard)       20%


Quiz #2:    Feb.      25  (Material will be posted on the class Blackboard)       25%

GRADING:  
Assignments: 10%
Quizzes: 45%

Final: 45%

Final exam:
Wednesday, MARCH 17, 2004, 415-630P 
Location: DOU DOU270
Tutorial Help: Will be available through the TLC in Keystone Building. Also mentors (names and office hours will be posted on our class blackboard ASAP) will be happy to help you at our labs.

IMPORTANT:

If you would like to request academic accommodations due to a temporary or

permanent disability, contact Lisa Tice, Manager for Disability Support

Services (DSS) in the Mattress Factory Bldg, Suite 206. An appointment can

be made through the front desk of Student Affairs (692-4400), through

Student Development and Success (692-4501), by phoning Lisa directly at

692-4493 (voice) or 692-4413 (TTY), or by e-mail ltice@u.washington.edu.

TCSS 321 Winter 2004:  Tentative Schedule

 

“Everything changes, even the future ain’t what it used to be”

All dates are subject to change! Check back frequently.

IMPORTANT: You are responsible for understanding all of the assigned reading material.  Some material that appears only in the readings may appear on home works or exams, and not in lecture. 

	* Week 1
	Lecture Topics
	 
	Reading in 

Textbook
	 Comments

	Mon_1
	Introduction, Maple demo, Propositions
	 
	Ch. 1.1 – 1.2
	Homework #1 distributed

	Wed_1
	Equivalence, Predicates, sets
	 
	Ch. 1.2 – 1.4, 1.6
	 

	* Week 2
	 
	 
	 
	 

	Mon_2
	Set operations, Relations
	 
	Ch. 1.7, 7.1
	Homework #1 due, Homework #2 distributed

	Wed_2
	Functions, proofs
	 
	Ch. 1.5, 1.8
	 

	* Week 3
	 
	 
	 
	 

	Mon_3
	MLK birthday, no class (
	 
	Reflect…
	Homework #3 distributed (on BB)

	Wed_3
	Algorithms, functions growth
	 
	Ch. 2.1 – 2.3
	Homework #2 due

	* Week 4
	 
	 
	 
	 

	Mon_4    
	Integers
	 
	Ch. 2.4 – 2.5
	Homework #3 due, #4 distributed. 

	Wed_4
	Midterm 1, matrices
	 
	Ch. 2.7
	Midterm covers Ch 1 (all) 2.1 – 2.5.

	* Week 5
	 
	 
	 
	 

	Mon_5
	Number theory applications
	 
	Ch. 2.6
	Homework #4 due, #5 distributed

	Wed_5
	Sequences and summation, proofs
	 
	Ch. 3.1 – 3.2
	 

	* Week 6
	 
	 
	 
	 

	Mon_6    
	Induction
	 
	Ch. 3.3
	Homework #5 due, #6 distributed

	Wed_6     
	Recursive functions and algorithms 
	 
	Ch. 3.4 – 3.5
	 

	* Week 7
	 
	 
	 
	 

	Mon_7     
	President’s day, no class (
	 
	 
	Homework  #7 distributed  (BB)

	Wed_7     
	Recursive functions and algorithms (continued), Counting
	 
	Ch. 3.4 – 3.6,  4.1 
	Homework #6 due

	* Week 8
	 
	 
	 
	 

	Mon_8    
	More counting, permutations
	 
	Ch. 4.2 – 4.3
	Homework #7 due, #8 distributed

	Wed_8   
	Midterm 2 

Binomial coefficients
	 
	 Ch. 4.4
	Midterm 2: Chapters 2, 3 (all sections)

	* Week 9
	 
	 
	 
	 

	Mon_9 
	Permutations, combinations
	 
	Ch. 4.5 – 4.6
	Homework #8 due, #9 distributed

	Wed_9  
	Discrete probability 
	 
	 Ch. 5.1 – 5.2
	 

	* Week 10
	 
	 
	 
	 

	Mon_10
	Expected value
	 
	Ch. 5.3
	Homework #9 due

	Wed_10
	WRAP-UP 
	 
	( ( ( (
	 


 

FINAL EXAM:  WED. MARCH 17

(Dougan 270  4:15-6:30pm)
The readings are from Discrete Mathematics and Its Applications, Fourth Edition, by Kenneth Rosen, McGraw-Hill, 1999.

