MATH/ECE 276       Discrete Mathematical Methods in Computer Engineering       Fall 2017
Syllabus
4 Credit Hours
Course Meeting Times:

M 10 – 10:50 in 1086 CB, TuTh 9:30 – 10:45 in 1086 CB

Format:



Recitation / Classroom Based

Instructor:
Frank Massey

Office:

2075 CASL Building


Phone: 313-593-5198

E-Mail:

fmassey@umich.edu
Office Hours: 
MTu 11:00 - 12:00, 2:00 – 3:00 and Th 11:00 - 12:00.  Also by appointment.

My office hours are those times I will usually be in my office.  However, occasionally I have to attend a meeting during one of my regularly scheduled office hours.  In this case I will leave a note on my door indicating I am unavailable.  In particular, if you know in advance that you are going to come see me at a particular time, it might not be a bad idea to tell me in class just in case one of those meetings arises.  Please feel free to come by to see me at times other than my office hours.  I will be happy to see you.

Course Description (from Catalog):
An introduction to fundamental concepts of discrete mathematics for computer engineering. Topics will be chosen from: set theory, partially ordered sets, lattices, Boolean algebra, semi-groups, rings, graphical representation of algebraic systems, graphs and directed graphs. Applications in various areas of computer engineering will be discussed.

More About the Course:
Some additional topics are relations, complexity of algorithms, induction, recursion, cryptography, combinatorics, and recurrence relations.

Computer Engineering Educational Objectives

The objective of the BSEE and BSCE degree programs is to prepare graduates who will be successful in their chosen career paths. Specifically, graduates of these programs will be capable of achieving:

1.
Successful Careers (PEO#1): have successful technical or professional careers and contribute to the well-being of the community.

2.
Lifelong Learning (PEO#2): continue to learn and to adapt in a world of constantly evolving technology.

3.
Meeting Regional Needs (PEO#3): Contribute to the needs of the region, including automotive, information technologies, electronics, life sciences, renewable energy, power and defense related industries, consistent with the institution's mission.

Computer Engineering Program Outcomes

(a)
an ability to apply knowledge of mathematics, science, and engineering

(b)
an ability to design and conduct experiments, as well as to analyze and interpret data

(c)
an ability to design a system, component, or process to meet desired needs

(d)
an ability to function on multi-disciplinary teams

(e)
an ability to identify, formulate, and solve engineering problems

(f)
an understanding of professional and ethical responsibility

(g)
an ability to communicate effectively

(h)
the broad education necessary to understand the impact of engineering solutions in a global and societal context

(i)
a recognition of the need for, and ability to engage in life-long learning and graduate studies

(j)
a knowledge of contemporary issues

(k)
an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice

ECE/Math 276 Learning Goals:  
After completing this course students should be able to do the following for a variety of situations.

1.
Model situations in the real world using the methods of discrete mathematics.  Translate problems in the real world to discrete mathematics.  Interprete the results of discrete mathematical analysis to answer questions about real world situations.
2.
Apply the theory and algorithms of discrete mathematics to obtain solutions to problems in discrete mathematics.

3.
Obtain solutions to discrete mathematical problems using mathematical software.

4.
Develop algorithms for the solution of discrete mathematical problems that are suitable for computer implementation.
Texts:
Discrete Mathematics and its Applications, by Kenneth H. Rosen, published by McGraw-Hill.  In the schedule below I have put in the appropriate sections and some suggested problems in both the 6th edition (2007) and the 7th edition (2011), so if you get either edition you should be able to follow along with the text ok.  In the schedule below the 6th edition is denoted by R6 and the 7th edition by R7.  I suggest you check out Amazon.com or other on-line sources for a cheaper price on the text.  It looks like Amazon has some copies of the 6th edition for about $20.00.  The bookstore should have the 7th edition.

Student Solutions Manual for the preceding text.

Website:
www-personal.umd.umich.edu/~fmassey/math276/.  This contains copies of this course outline, the assignments, exams that I gave in this course in the past and some notes that contain supplementary information.  The notes are abbreviated by Notes in the schedule below.  Some of the notes have material from the lectures while others and are concerned with using Mathematica and MATLAB to do some of the calculations that arise in the course.  Some of the latter are written using the Mathematics software Mathematica, which you are familiar with if you took any of the courses Mathematics 115, 116 or 205 here at the University of Michigan – Dearborn.  To read them you either need to use a computer on which Mathematica has been installed (many of the computers on campus have Mathematica on them) or you can use the "Mathematica Player" software that can be downloaded for free from www.wolfram.com/products/player/.  This software allows you to read Mathematica files, but does not allow you to execute the Mathematica operations in the file.  See me if you have trouble accessing any of the items in the website.

Assignment and Grading Distribution:

3 Midterm Exams (100 points each)
300

4 Assignments (15 points each)
   60

Final Exam (100 points)
100
Total
460

The assignments can be found on CANVAS and at 
       www-personal.umd.umich.edu/~fmassey/math276/Assignments/.

The dates of the exams are on the schedule below.  All exams are closed book, but a formula sheet will be provided.  You may find that your calculator can do some of the problems on the exams.  If this is so, you still need to show how to do the problem by hand, even if you use a calculator to check your work.  

In the schedule below are some suggested problems for you to work on.  Some of these problems are representative of what will be on the exams, while others are simply to help you fix the concepts in your mind or prepare you to do other problems.  Work as many problems as time permits and ask for help (in class or out) if you can’t do them.

A copy of the formula sheet is at www-personal.umd.umich.edu/~fmassey/math276/Exams/Formulas.doc.  No make-up exams unless you are quite sick.

Grading Scale:

On each exam and the assignments I will look at the distribution of scores and decide what scores constitute the lowest A-, B-, C-, D-.  The lowest A- on each of these items will be added up and the same for B-, C-, D-.  The lowest A, B+, B, C+, D+, D will be obtained by interpolation.  For example, the lowest B is 1/3 of the way between the lowest B- and the lowest A-, etc.  All your points will be added up and compared with the lowest scores necessary for each grade.  For example, if your total points falls between the lowest B+ and the lowest A- you would get a B+ in the course.  

This information is in the file YourGrade which is located in the course website at www-personal.umd.umich.edu/~fmassey/math276/.  After each exam and assignment is graded this information will be updated and you should be able to see how you stand.  You can find out what scores I have recorded for you by going to CANVAS, selecting ECE 276 or Math 276 and clicking on Grades on the left.  If possible, check your grades after each exam and assignment to see that they were entered correctly.
Withdrawal:
Thursday, November 9 is the last day to withdraw from the course.

Tentative Course Outline:
I will try to have the exams on the dates indicated below.  However, the dates that we cover the various topics in the lecture may be a little bit different from what is indicated below.
R6 = Rosen, 6th edition

R7 = Rosen, 7th edition

R = Rosen, either 6th or 7th editon

Notes = Online Notes
	Dates
	Section(s)
	Topics and Suggested Problems

	9/7, 11
	R6: 1.1,

R7: 1.1, 1.2 

Notes 1.1, 1.2
	Propositional logic:  bits (0 and 1), logical values (true and false) and propositions.  Logical operations (and, or, not, etc).  Compound expressions, logical variables and expressions, truth tables, applications.

R6: §1.1 #1, 3, 5, 7, 9, 13, 19, 23(c), 27(d), 37(a), 53     §1.3  #1, 3

R7: §1.1 #1, 3, 9, 11, 13, 17, 23, 27(c), 31(d), 43(a)   §1.2  #13     §1.4 #1, 3

	9/11, 12
	R6: 1.1, 1.2

R7: 1.1, 1.3
Notes 1.3
	Logical identities and boolean algebra.

Ex 1, W16  #1
Ex 1, F15 #1
R6: §1.2  #5, 6, 15, 46, 47
R7: §1.3  #5, 6, 15, 46, 47

	9/12, 14
	R6: 1.3, 1.4

R7: 1.4, 1.5
Notes 1.4
	Predicate logic:  predicates and quantifiers.

Ex 1, W16  #2, 3, 4
Ex 1, F15 #2, 3, 4
R6: §1.3  #5, 9, 15                 §1.4  #5, 13, 27

R7: §1.4  #5, 9, 15                 §1.5  #5, 13, 27

	9/14
	R6: 1.5
R7: 1.6
Notes 1.5,1.6
	Rules of inference and establishing valid arguments.

Ex 1, W16  #5
Ex 1, F15  #5

R6: §1.5  #3, 5, 7, 9, 13

R7: §1.6  #3, 5, 7, 9, 13

	9/18, 19
	R: 2.1, 2.2

Notes 1.7, 1.8
	Sets, set operations, identities.

Ex 1, W16  #6
Ex 1, F15 #6
R6: §2.1   #1, 3, 5, 17, 21 (write out the power set in each case), 23, 25

       §2.2  #1, 2, 3, 27, 32, 50, 51

R7: §2.1   #1, 5, 7, 19, 23 (write out the power set in each case), 27, 29

       §2.2  #1, 2, 3, 27, 32, 52, 53

	9/19
	R: 2.3, 2.4

Notes 3.1, 3.2
	Floor and ceiling, summation formulas.

Ex 1, W16  #7
Ex 1, F15 #7
R6: §2.3  #9           §2.4  #13, 19, 21

R7: §2.3  #9           §2.4  #29, 35, 37

	9/21
	Notes §1.2.2 - 1.2.4
	Assignment 1 due.

	9/21
	R: §3.1, 3.3

Notes 2.1
	Algorithms and their complexity.

Ex 1, W16  #8
Ex 1, F15 #8
Notes §2.1: #1 - 11

	9/25, 26
	R: §3.2

Notes §2.2
	Growth of functions and relation to complexity of algorithms.

Ex 2, W16  #1

Ex 2, F15 #1

R6: §3.2  #1 – 5, 7, 9, 18, 20, 24
R7: §3.2  #1 – 5, 7, 9, 18, 26, 30

	9/26
	R6: §3.4

R7: §4.1, 4.5, 4.6

Notes 3.3, 3.4
	Division, modular arithmetic and hashing.

Ex 2, W16  #2

Ex 2, F15 #2

R6: §3.4  #17, 19, 27, 31

R7: §4.1  #21, 29         §4.5  #3         §4.6  #1

	9/28
	R6: §3.6

R7: §4.2

Notes 3.5
	Binary representation of positive integers and two's complement representation of negative numbers.

Ex 2, W16  #3

Ex 2, F15 #3

R6: §3.6  #1, 3, 5, 9, 38, 39

R7: §4.2  #1, 3, 7, 11, 40, 41

	9/28 – 10/3
	R6: §3.5 – 3.7

R7: §4.3, 4,4, 4,6

Notes 3.6
	Greatest common divisors, the Euclidean algorithm, modular equations and RSA cryptography.

Ex 2, W16  #4, 5

Ex 2, F15 #4, 5

R6: §3.5  #3, 13, 21        §3.6  #23        §3.7  #1, 5, 7, 11, 12, 46, 47

R7: §4.3  #3, 17, 25, 33, 39        §4.4  #3, 5(b), 9, 10        §4.6  #24, 27

	10/3
	
	Review.

	10/5
	
	Exam 1.

	10/9
	Notes §1.4.2
	Assignment 2 due.

	10/9
	R6: §4.1, 4.2
R7: §5.1, 5.2

Notes 1.9
	Mathematical induction.

Ex 2, W16  #6
Ex 2, F15 #6

R6: §4.1  #1, 3, 5, 7, 9, 11, 13, 19, 21, 23, 25, 31      §4.2  #3, 5

R7: §5.1  #1, 3, 5, 7, 9, 11, 13, 19, 21, 23, 25, 31      §5.2  #3, 5

	10/10
	R6: §4.3, 4.4
R7: §5.3, 5.4
Notes 1.10
	Recursive definitions and algorithms.

Ex 3, W16  #1
Ex 3, F15 #1
R6: §4.3 #1, 3, 7, 8, 18, 20, 48-51   

       §4.4 #1, 3, 5, 7, 8, 9, 11, 13, 15, 29, 32, 33, 35, 37

R7: §5.3 #1, 3, 7, 8, 18, 20, 48-51   

       §5.4 #1, 3, 5, 7, 8, 9,11, 13, 15, 29, 32, 33, 35, 37

	10/12
	R6: §5.1, 5.3, 5.5
R7: §6.1, 6.3, 6.5

Notes 4.1, 4.2
	Sum and product counting rules, inclusion and exclusion, permutations.

Ex 3, W16  #2
Ex 3, F15  #2
R6: §5.1 #5, 12, 15, 17, 21       §5.3 #13, 21, 23, 25, 31

       §5.5 #1, 3, 5, 31, 33, 35, 37

R7: §6.1 #5, 12, 15, 17, 23       §6.3 #13, 21, 23, 25, 31

       §6.5 #1, 3, 5, 31, 33, 35, 37

	10/19, 23
	R6: §5.3, 5.4, 5.5

R7: §6.3, 6.4, 6.5

Notes 4.3
	Combinations and the binomial theorem.

Ex 3, W16  #3

Ex 3, F15  #3

R6: §5.3  #11, 17, 19, 27, 33, 35, 39       §5.4  #3, 7, 9       §5.5 # 9, 13, 15

R7: §6.3  #11, 17, 19, 27, 33, 35, 39       §6.4  #3, 7, 9       §6.5 # 9, 13, 1

	10/23, 24
	R6: §5.6

R7: §6.6

Notes 4.4
	Generating permutations and combinations.

R6: §5.6  #1, 3

R7: §6.6  #1, 5

	10/24
	R6: §7.1

R7: §2.4, 8.1

Notes 5.1
	Recurrence relations.

Ex 3, W16   #4

Ex 3, F15   #4
R6: §7.1  #1, 5, 11, 13, 15, 19, 21, 23, 25, 27, 35, 37

R7: §2.4  #9, 13, 19, 21, 23
§8.1  #3, 5, 7, 9, 11, 19, 21

	10/26-31
	R6: §7.2

R7: §8.2

Notes 5.2 5.3, 5.4, 5.6
	Solving linear recurrence relations.

Ex 3, W16  #5
Ex 3, F15  #5

R6: §7.2  #3, 29, 31, 38 (express solution in terms of real valued functions)

R7: §8.2  #3, 29, 31, 38 (express solution in terms of real valued functions)

	10/31
	
	Review.

	11/2
	
	Exam 2.

	11/6
	Notes 4.4
	Assignment 3 due.

	10/31 – 11/7
	R6: §8.1, 8.3

R7: §9.1, 9.3
	Relations, properties of relations: reflexive, symmetric, transitive.

Ex 3, W16  #6
Ex 3, F15  #6
R6: §8.1  #5, 7
R7: §9.1  #5, 7

	10/31 – 11/7
	R6: §8.5

R7: §9.5

Notes 6.1
	Equivalence relations.

Final Ex, W16  #5
Final Ex, F15   #5
R6: §8.5  #2, 27, 29, 30, 31, 35

R7: §9.5  #2, 27, 29, 30, 31, 35

	11/7
	R6: §8.6

R7: §9.6

Notes 6.2
	Antisymmetric relations, partial orderings.

Final Ex, W16  #7

R6: §8.6  #3, 23, 33, 43, 65

R7: §9.6  #3, 23, 33, 43, 67

	11/9, 13
	R6: §9.1, 9.2

R7: §10.1, 10.2

Notes 7.1
	Graphs and graph models.

Final Ex, W16  #4

Final Ex, F15   #3

R6: §9.1    #1, 2, 15, 19, 21, 31

R7: §10.1  #1, 2, 15, 19, 21, 33

	11/13, 14
	R6: §9.4, 9.5

R7: §10.4, 10.5

Notes 7.2
	Eulerian paths and Hamiltonean paths.

Fin Ex, F15  #8

R6: §9.4    #37, 54, 55                  §9.5    #1, 3, 5, 7, 19, 21

R7: §10.4  #39, 64, 65                  §10.5  #1, 3, 5, 7, 19, 21

	11/14, 16
	R6: §9.6

R7: §10.6

Notes 7.3
	Shortest paths.

Fin Ex, W16  #3
Fin Ex, F15  #2
R6: §9.6    #3, 5, 8, 11

R7: §10.6  #3, 5, 8, 11

	11/16, 20
	R6: §9.8

R7: §10.8
Notes 7.4
	Graph coloring and scheduling.

R6: §9.8    #17, 18, 19, 20, 23

R7: §10.8  #17, 18, 19, 20, 27

	11/20
	Notes 5.6
	Assignment 4 due.

	11/20, 21
	R6: §10.1, 10.3

R7: §11.1, 11.3
Notes 8.1, 8.2
	Trees: basic properties, tree representation of expressions.

Fin Ex, W16  #6
R6: §10.1  #17                       §10.3  #16-19, 22-24

R7: §11.1  #17                       §11.3  #16-19, 22-24

	11/27, 28
	R6: §10.2

R7: §11.2
	Huffman codes and optimal binary trees.

Fin Ex, F15  #1

R6: §10.2  #21, 23  

R7: §11.2  #21, 23  

	11/28
	
	Review

	11/30
	
	Exam 3.

	12/1
	R6: §10.4, 10.5

R7: §11.4, 11.5
Notes 8.4
	Spanning trees, minimum spanning trees.

Final Ex, W16  #1

Fin Ex, F15  #4  

R6: §10.5  #1-3

R7: §11.5  #1-3

	12/1, 3
	R6: §10.4

R7: §11.4

Notes 8.5
	Fundamental systems of cycles and electric circuit equations.

Fin Ex, W16  #8

Fin Ex, F15  #6
R6: §10.4  #2-6 (also find a fundamental system of circuits for each graph)

R7: §11.4  #2-6 (also find a fundamental system of circuits for each graph)

	12/7
	R6: §11.1 - 11.3

R7 §12.1 - 12.3
Notes 9.1
	Logic circuits and Boolean expressions, sum of products representations of Boolean expressions, disjunctive normal form.

Fin Ex, W16  #2              
Fin Ex, F15  #7a, d
R6: §11.2  #3-5                  §11.3  #5, 6, 8-12

R7: §12.2  #3-5                  §12.3  #5, 6, 8-12

	12/11
	R6: §11.4

R7: §12.4
Notes 9.2
	Minimization of boolean expressions.

Fin Ex, W16  #2
Fin Ex, F15  #7b, c
R6: §11.4  #6, 12

R7: §12.4  #6, 12

	if time permits
	R6: §12.2, 12.3

R7: §13.2, 13.3
	Finite state machines

R6: §11.2  #7 – 19                    §11.3  #23 – 36

R7: §12.2  #7 – 19                    §12.3  #23 – 36

	12/12
	
	Review.

	Friday, December 15,  8:00 – 11:00 a.m.   Final Exam.


University Attendance Policy
A student is expected to attend every class and laboratory for which he or she has registered. Each instructor may make known to the student his or her policy with respect to absences in the course. It is the student’s responsibility to be aware of this policy. The instructor makes the final decision to excuse or not to excuse an absence. An instructor is entitled to give a failing grade (E) for excessive absences or an Unofficial Drop (UE) for a student who stops attending class at some point during the semester.

Academic Integrity
The University of Michigan-Dearborn values academic honesty and integrity.  Each student has a responsibility to understand, accept, and comply with the University’s standards of academic conduct as set forth by the Code of Academic Conduct (http://umdearborn.edu/697817/), as well as policies established by each college. Cheating, collusion, misconduct, fabrication, and plagiarism are considered serious offenses and violations can result in penalties up to and including expulsion from the University. 
Disability Statement
The University will make reasonable accommodations for persons with documented disabilities. Students need to register with Disability Resource Services (DRS) every semester they are enrolled. DRS is located in Counseling & Support Services, 2157 UC (http://www.umd.umich.edu/cs_disability/). To be assured of having services when they are needed, students should register no later than the end of the add/drop deadline of each term. If you have a disability that necessitates an accommodation or adjustment to the academic requirements stated in this syllabus, you must register with DRS as described above and notify your professor.
Safety 
All students are strongly encouraged to register in the campus Emergency Alert System, for communications during an emergency. The following link includes information on registering as well as safety and emergency procedures information:  http://umdearborn.edu/emergencyalert/  Finally, all students are also encouraged to program 911 and UM-Dearborn’s Public Safety phone number (313) 593-5333 into personal cell phones. In case of emergency, first dial 911 and then if the situation allows call UM-Dearborn Public Safety.
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