Math 582

Computer Algebra Systems

Winter 2010


This course is concerned with computer algebra systems in general and Mathematica in particular.  One aspect of the course is using computer algebra systems to solve mathematical problems arising from  real world systems.  The other aspect of the course is principles involved in the design of computer algebra systems.

Instructor:
Frank Massey

Office

2075 CASL Building


Phone: 593-5198

E-Mail:

fmassey@umich.edu

Office Hours:
M 11:15 – 12:15, TuTh 11:15 – 12:15, 2:45 – 3:45 and after class as long as there are questions,



and 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.

Text:
Computer Algebra Systems.  This is abbreviated by CAS in the schedule below and is available online at www.umd.umich.edu/~fmassey/math582/ComputerAlgebraSystems/.  It is written using Mathematica and in order to read it 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 these notes.

Website:
www.umd.umich.edu/~fmassey/math582/.  This contains copies of this course outline, the assignments, exams that I gave in this course in the past and the text Computer Algebra Systems mentioned above.  See me if you have trouble accessing any of the material in this website.

Software:
Mathematica (a student edition), Wolfram Research, Inc.  This is mathematical software that we will be using in the course.  You can purchase a copy that is good for the semester at the campus computing center in the Computing Wing of the Science Building.

Grading:
There will be 2 midterm exams, each of which counts 100 points, assignments that counts 100 points and a final exam which counts 100 points.  You can turn in assignments until you have earned the 100 points possible on the assignments.  The exam dates are on the schedule below.  All exams are closed book, but a formula sheet will be provided.


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-.  On the assignments, 90 will be the lowest A-, 80 will be the lowest B-, 70 will be the lowest C- and 60 will be the lowest D-.  The lowest A- on each of these items will be added up and the same for B-, C-, D-.  The lowest A+, 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.xls which you can view by going to the website ctools.umich.edu and logging in with your kerberos password.  Click on the tab for MATH582 W10 and then click on Resources on the left.  The file should be listed there and you can download it.  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 and the total by again going to ctools.umich.edu and clicking on Gradebook on the left.  Please check your grades after each exam and assignment to see that they are correct.

In the schedule below are some problems from previous exams that may be helpful for studying for the exams this semester.  See me if you have trouble seeing how they are done.


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, as well as policies established by the schools and colleges.  Cheating, collusion, misconduct, fabrication, and plagiarism are considered serious offenses.  Violations will not be tolerated and may result in penalties up to and including expulsion from the University.


The University will make reasonable accommodations for persons with documented disabilities.  These students need to register with Disability Resource Services (DRS) every semester they are taking classes.  DRS is located in Counseling and Support Services, 2157 UC.  To be assured of having services when they are needed, student should register no later than the end of the add/drop deadline of each term.

Reminder:
Monday, March 22 is the last day to drop the course.

TENTATIVE SCHEDULE

	Dates
	Section(s)
	Topics and Suggested Problems

The initials G, M and W refer to books listed after this schedule.

	1/12
	CAS: 1.1‑1.4
	Features of computer algebra systems:  numbers, operations and functions, symbols (variables), expressions, = vs :=, lists.

Ex 1,  W04  #1, 4

Ex 1,  W06  #1, 4

For more information, see M: 1.1, 2.1, 2.1, 2.2.3, 2.3.1 and G: ch 1, 2.1-2.4, 3.1‑3.3, 5.2, 9.1.

	1/14
	CAS: 2.1.1‑2.1.3
	Expressions:  Expressions in regular algebra and Mathematica, ways of writing expressions (infix vs prefix, tree form), priority of operators.

Ex 1,  W04  #2

Ex 1,  W06  #2

For more information, see M: 2.4 and G: ch 1.3.1, 5.3.

	1/19
	CAS: 3.1
	Electrical networks containing resistors and voltage sources: expressing relationships between voltages and currents in vector-matrix form, the branch-edge incidence matrix, obtaining the linear equations for the voltages using nodal analysis, spanning trees, fundamental sets of loops, finding the linear equations for the currents using loop analysis.

Ex 1, W04  #6

Ex 1, W06  #6

For more information, see M: 8.1-8.3 and G: 2.2.2.

	1/21
	CAS: 1.5‑1.6
	Programming, user defined functions, recursion.

Ex 1,  W04  #1, 3, 4

Ex 1,  W06  #1, 3, 4
For more information, see M: 2.2, 2.3 and G: 2.5, 4.1-4.4, ch. 6 & 7.

	1/26
	CAS: 1.7, 1.8
	Modular arithmetic & RSA cryptography.

Ex 2,  W04  #1, 2a

Ex 2,  W06  #3a, b, c, 6

For more information, see M: 3.1 and G: ch. 6.

	1/28
	CAS: 1.7, 1.8, 3.4
	User defined data types and operations.

Ex 2,  W04  #1, 2a, b

Ex 2,  W06  #3, 6

For more information, see M: 5.1-5.3 and G: ch. 6.

	2/2
	CAS: 1.8
	Rewrite rules and patterns.

For more information, see M: ch 10 and G: ch. 5.

	2/4
	CAS: 3.2
	Least squares problems.

Ex 2,  W04  #6, 7

Ex 1,  W06  #5

	2/9
	CAS: 2.2
	Comparing, adding and multiplying expressions.

Final Ex,  W04  #8 (this question covers later material also)

Ex 2,  W06  #5

	2/11
	CAS: 2.2
	Evaluating expressions.

Final Ex,  W04  #8 (this question covers  later material also)

Ex 2,  W06  #5

	2/16
	
	Review for exam. 

	2/18
	
	Exam 1.

	2/23
	CAS: 3.6
	Linear inequalities and linear programming.

Final,  W04  #2, 3

Ex 2,  W06  #1

	2/25
	CAS: 2.3
	Evaluation of expressions containing assignments and compound expressions, replacement of symbols by values in expressions.

Final,  W04  #8 (this question covers later material also)

Final, W06  #7

	3/9
	
	Factoring polynomials.

Final,  W06  #2

	3/11
	CAS: 3.7
	Dynamic programming.

Final,  W04  #5

Ex 2,  W06  #2

	3/16
	CAS: 3.3
	Difference equations, solution of linear difference equations in terms of the powers of the coefficient matrix, computing matrix powers.

Final,  W04  #1

Final,  W06  #1a, b, c

	3/18
	CAS: 4.4
	Electrical networks containing capacitors and inductors.  Finding the differential equations for the currents and voltages.  The differential equation  EQ \F(dx,dt) = Ax where A is a matrix and x is a vector, solution in terms of the matrix exponential etA, computing etA.

Ex 1,  W04  #5

Final,  W06  #1d, e

	3/23
	CAS: 2.4, 3.3
	Evaluation of expressions containing function definitions.

Final,  W04  #8

Final,  W06  #7

	3/25
	CAS: 3.8
	Solving equations.



	3/30
	CAS: 4.1
	Differentiation of expressions.

Ex 2,  W04  #5

For more information, see G: ch. 7.4.

	4/1
	CAS: 4.2
	Integration of expressions.

Ex 2,  W04  #5

	4/6
	
	Review for exam.

	4/8
	
	Exam 2

	4/13
	CAS: 4.3
	Laplace transforms and their implementation in a computer algebra system.

	3/16, 18
	CAS: 1.9, 2.5
	Graphics.  Printing expressions.

Ex 2,  W06  #4

For more information, see G: 7.7, ch 10.

	4/22
	
	Review for exam.

	Friday,     April 30,      6:30 – 9:30 p.m.       Final Exam.
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