UNIVERSITY OF SAN FRANCISCO
          Benjamin Wells

The First-Year Seminar Program    
Harney 522, 415-422-6235, Wells@usfca.edu

Spring 2011
Office hours:  Tu 2:45-4:00;

Math 295-01 (CRN 22036)
Th 10:00-11:15, and by appointment

MATH & ART
Students in Transition Seminar:  Harney 509, Tu Th 12:45–2:30 pm

Fulfills Core Area B1:  Math or Quantitative Science—4 Units

Textbooks: Required:  The Heart of Mathematics—An Invitation to Effective Thinking, 3rd Edition by Burger and Starbird; the copies on sale at the USF Bookstore may include a CD.  A Beginner's Guide to Constructing the Universe by Michael S. Schneider.  Optional, but recommended:  Style: Toward Clarity and Grace by Joseph M. Williams and some other book or a play, to be suggested soon.  Optional books will be discussed in class.  Additional materials will be collected by participants or handed out from time to time, or posted on network servers or on a course website.  We use networked computer programs.

Purpose of this course:  The general purpose of the First-Year Seminars (and this one goes beyond!) is to provide a support system for new students that is embedded in a par​ticipative course on an exciting and integrative topic related in particular to the San Francisco Bay Area.  They, and we the instructors, are here to help you.   As far as this course is concerned, our purposes may be briefly stated this way:  to explore, even create, bridges between mathematics, science, and art, and the transcultural experience of truth and beauty.  Many times, we shall find that it is hard to distinguish the two.  Students can expect to appreciate and evaluate:


1) the origin, evolution, and efficacy of the scientific method;


2) popular science & art writings and their impacts and claims;


3) broader issues of esthetics and artistic creativity, spanning sciences, arts, and cultures;


4) mathematics and physics as infrastructure—the computer as tool and medium—for art & artists;


5) the interdependency of the sciences and the arts as a paradigm for the interconnection and reciprocal responsibility of civilization and life.
USF First-Year Seminar general program goals:

The following four goals will be assessed at the end of the seminar by all participants.


1)  Fulfill the appropriate Core learning outcomes (see below). 

2)  Provide mentoring and informal educational and career advising through opportunities for student-faculty interaction. 

3)  Acclimate students to the university and to the community. 

4)  Help reduce attrition and increase retention. 
Core Curriculum (CC) learning outcomes;  Area B1:  Math and Science:  

  1.  Math or Quantitative Science:  Students will be able to:

Determine whether a problem lends itself to a mathematical* solution, and, if so, 

1. Design a mathematical solution,

2. Implement the design or identify and correct problems with the design, and

3. Evaluate the validity of a solution and its relevance to the original problem using reasoned discourse as the norm for decision making.

* In these outcomes "mathematical" can mean one or more of "algebraic,"  "algorithmic," "statistical," "symbolic," "numerical," or computational"

In the context of this course, problem/solution takes on an additional meaning in the arts:  the problem may include artistic goals and methods and esthetic criteria, and the solution may include informal mathematical description and mechanical or computational tools.

Your responsibilities: 1)  To attend all class meetings, on time; you will be tempted as the term rolls on to cut classes.  Do not cut this one!  (attendance is taken, and absences reduce your grade);


2)  To be prepared and attentive for clear presentations and spirited participation in class discussions; no phones or beepers;


3)  To be alert to schedule changes and other announcements (and I will try to repeat them before they take effect); 


4)  To have at least two informal interviews in my office during the term; 


5)  And above all to do your own original and creative work (bluntly, copying is cheating and will not be tolerated), although shared conceptual discussions are helpful, even necessary.  You must assume that if you are not told it is group work, then working in a group will cause penalties up to F in the course.
Evaluation: 

   Assignments:  Students will be asked to prepare written and oral reports based on readings, and to submit homework problem sets, individually or as a small group  The writing must meet strict standards for style and presentation.  Rewriting is encouraged, required.

   Journal:  Each student will be responsible for building a personal journal; at the end of the term, the journal will be submitted for evaluation.  In addition, each week, students must contribute to an online forum to be described in class; your collections of postings will be evaluated.

   Project:  Project requirements will be outlined in class.  In general, you are expected to focus on several aspects of material we discuss and to join them artfully.  The result should be that:  a work of art.  It may take the form of a poem, song, story, dance, visual piece or anything that expresses your learning. 
   Tests:  There will be three midterm exams; no absences, but the score on the lowest will be dropped; there may also be quizzes.  Exam and quiz scores will be included in your grade.  There will be no final exam, but we will meet at the scheduled time; this is a required meeting.  It will likely be Tuesday, May 17, 12:30-2:45 PM  DO NOT FLY BEFORE!
   Grades:  Your grade in the seminar will be based on your contributions to it, in the form of writing and problem assignments (57%), test scores (20%), project (12%), and classroom and fieldtrip participation (11%).  Put  another way, you are expected to join, discuss, write, report, convince, test, and sift.  Students will be assigned grades according to the following intervals:  A: 90% up, B: 80-90%; C: 70-80%; D:  60-70% F: under 60%.  These are minimum guarantees.  I intend to give no incompletes, and will not approve routine withdrawals after March.

A Beginner's Guide to Constructing the Universe by Michael S. Schneider

Read these chapters by:

1. February 10

2. February 17

3. February 24

4. March 3

5. March 10

6. 
March 24

7. March 31

8. April 7

9. April 14

10. April 21

Tentative weekly topics

Week

Theme 1:  SPACE, matter, geometry, perspective, optics
1. How notions of space affect trends in art [Art and Physics video, slides; handouts].  Initial paper on art and science.

2. Perspective; spatial illusions in Renaissance painting [Masters of Illusion video; Heart FM, Ch. 1, pp. ix-xiv, 3-49; Guide FM, pp. xiii-xxxii].

3. Platonic solids and their perspectives; use of optics in Vermeer, Hockney on optics [Vermeer, Master of Light video; Heart 4.5].  Paper on the perspective controversies.

4. Surfaces, spaces, knots; geometric sculpture of Ferguson, Hart [Not Knot video; Heart 4.6, 5.5].

5. Connection of Klein bottle and twisted spaces, higher dimensions; topological sculpture of Séquin, Collins [models, applets, Shape of Space video; Heart 4.7, 5.1-4].  Exam preview and journal checkup.

Theme 2:  TIME, energy, dynamics, chaos, fractals

6. Fractals and chaos; Calder et al. [PBS Fractals video; artist videos; Heart 6.1, 6.2].  Exam #1.

7. Periodic and nonperiodic attractors, tori, pendula; first examples of fractals [demos, applets; Heart 5.4, 5.5].  Paper on geometry in creation myths..  

8. Review of complex numbers; Julia and Mandelbrot sets [demos, applets; Heart 6.4].  Outside reading project starts; presentations in weeks 14, 15. Exam preview and journal checkup.

9. Fractional dimension calculations; fractals in art and nature [Heart 6.3].  Exam #2.

Theme 3:  LIGHT, mind, order, symmetry, concept, paradox, automation

10. Symmetry, periodicity, and aperiodicity; Escher, arabesques [videos, applets; Heart 4.3, 4.4].  Term paper on one of five topics assigned; due at last class meeting, week 15.

11. Paradox in word, sight, and sound; Magritte, Chagall, Dalí [artist videos, Heart 3.1, 3.3].  Summary paper on Guide (favorite number/s).

12. Zero, one, and infinity, emptiness, and in between; proceduralism of Musgrave, Hebert, Perlin [Search for Infinity video, slides; Heart 3.4].  Exam preview and journal checkup.

13. Artificial Intelligence, Artificial Life, computer graphics; Sims, robotists, CG animation artists [Math of CG video, slides, CG videos; no further Heart readings].  Exam #3.

14. Summary.  Last of outside reading presentations; journals due; term paper due.

   Final exam period:  presentations of student term projects and celebration of our work together.

Readings in A Beginner’s Guide to Constructing the Universe by M. S. Schneider:  Readings by chapter (1-10; the number is the title of the chapter as well) are due on successive Thursdays, beginning February 10, 2011, and ending April 21, 2011.

POSSIBLE LABS and FIELD TRIPS.  These will be described in class.  All students must complete “permission slips.”

