UGS 303 – FROM NUMBERS TO CHAOS_Fall 2015
Unique#: 61960, 61965, 61970, 61975  TTH: 11-12:30 pm   Room:  BUR 208
Discussion Sections:
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Instructor: Clinical Professor Mark L. Daniels
Office: RLM 10.114

Phone: 232-5767
Email: mdaniels@math.utexas.edu
Office Hours: by Appointment
TAs: To be announced in class
Course Overview: This course is primarily about logical thinking and justification. We will develop these skills by exploring certain topics mostly in mathematics and science but not limited to mathematics and science only. The course begins with an axiomatic development of number systems and the concept of a field in mathematics.  The completeness of the real number line will be developed followed by an extension into the field of complex numbers.  Complex numbers will then serve as a theme for the rest of the course.  Properties of complex numbers, constructability of complex numbers; and, finally, iterated functions of complex numbers will be investigated in the light of recently developed Fractal and Chaos Theory related to complex functions under iteration.  Chaos Theory’s interdisciplinary connections to the sciences as well as its beauty as a system will be emphasized.
Course Prerequisite: none
Course Text: Course Manuscript will be provided in class
Due to the “open forum” and discovery method of course delivery, the pace and coverage of course topics will depend largely on the progress and student efforts in the class. This course has been designed to be a Signature course which also meets the University Writing Flag requirements.  Thus, there will be a substantial amount of time placed on writing about mathematics in a professional way which will include draft revisions, peer review, and presentation of papers.
Course Outline: Mathematics topics to be covered include:

1.   Numbers systems 

2.   Axiomatic development of a Field of numbers


3.   Completeness of the Real numbers


4.   Complex numbers as a field


5.   Constructibility of Complex numbers


6.   The geometry properties of complex numbers


7.   Functions of Complex numbers


8.   Iterated functions and Quadratic mapping


9.   Fixed points and attracting properties


10. Web diagrams


11. Functions of Complex numbers under iteration


12. Julia and Mandelbrot Sets


13. Fractal iteration

Grading: Your grade will be broken down and based on scores in six (6) areas:

(a) In class AND Discussion Section participation, homework problems, two written quizzes 






35%
You will be expected to participate in and contribute to discussion in each class 

and Discussion session. The course will be taught in an open forum inquiry-based method where presentation of problems, proofs, and papers will be expected. Therefore ATTENDANCE will be a major factor in determination of this portion of the grade. However, attendance by itself alone will not ensure any credit. The quality of participation and presentations will also be a major factor; that is, participating in a discussion without contributing any insight will be insufficient.
(b) A peer reviewed 2-3 page written papers summarizing 
the connections between selected course topics as assigned by the instructor. 

These assignments will be graded on writing quality as well as content. 

10%
(c) One project paper, 3-5 pages each, which will be chosen from the topics of your summary papers but will be researched from the Mathematics Association of America

(MAA)  research journals. This paper will also be peer reviewed.

This assignments will be graded on writing quality as well as content.

20% 
(d) Midterm: A Mathematics and Art connections assignment to be done

 at the  Blanton Museum

 





10%

(e) Attend one University Lecture Series presentation or alternate presentation 
by faculty (as outlined and approved by the instructor)



  5%
(f) Final written paper, 5-8 pages, which will be chosen from the topics of your summary papers but will be researched from the Mathematics Association of America

(MAA)  research journals. This paper will also be peer reviewed.


This assignments will be graded on writing quality as well as content.

20%





        Total:    100%

The standard university A, B, C, D, F grading system will be employed.

in order to assign final grades.

Class assignments and associated rubrics will be made as needed with deadline for submission clearly indicated. NO LATE PAPERS WILL BE ACCEPTED UNLESS UNDER EMERGENCY CONDITIONS
Writing Flag
This course carries the Writing Flag. Writing Flag courses are designed to give students experience with writing in an academic discipline. In this class, you can expect to write regularly during the semester, complete substantial writing projects, and receive feedback from your instructor to help you improve your writing. You will also have the opportunity to revise one or more assignments, and you may be asked to read and discuss your peers’ work. You should therefore expect a substantial portion of your grade to come from your written work. Writing Flag classes meet the Core Communications objectives of Critical Thinking, Communication, Teamwork, and Personal Responsibility, established by the Texas Higher Education Coordinating Board.
For Students with Disabilities:

The University of Texas at Austin provides upon request appropriate academic accommodations for qualified students with disabilities.  For more information, contact the office of the Dean of Students at 471-6259, 471-4641.

