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Topology:
The Study of Shapes and Spaces

TENTATIVE Course Syllabus—Spring 2011
Topology, a modernized version of geometry, is the study of the qualitative properties of shapes and spaces.  In geometry we ask:  How big is it?  How long is it?  But in topology we ask:  Is it connected?  Is it compact?  Does it have holes?  To a topologist there is no difference between a square and a circle, between a coffee cup and a donut, because one can be transformed smoothly into the other without breaking or tearing the mathematical essence of the object.  This course will serve as an introduction to this fascinating and important branch of mathematics.  Successful completion of a year-long course in Calculus and a semester course in Discrete Mathematics is pre-requisite to registration in this seminar.  Conference work will be allocated to clarifying course ideas and exploring additional topics related to topology.
Level of Course:
Advanced.  Enrollment with permission of instructor only.

Prerequisites:

Preferably, completion of a one year study of college-level Calculus and 


a one semester study of Discrete Mathematics (or their equivalents).

Class Meeting:  
W   11:05 AM –12:30 PM, Science Building 101




F  9:30AM –10:55 AM, Science Building 101

Instructor:

Daniel King  (You can call me anything reasonable, but I usually 



respond best to the name 'Dan')

Phone:

395-2424 (office phone with voice mail)




(212) 206-6612 (home—please use it responsibly)

E-mail


dking@slc.edu  (I’m addicted to it.)

Office:

121 Science Building (across from Computing Lab).  

I strive to provide an office atmosphere in which students feel comfortable discussing their concerns, questions, complaints or kvetches about course material, individual performance, life in general at Sarah Lawrence, whatever.  Students should feel free to seek me out for discussion or help beyond the regularly scheduled conference time. This semester I will be in my office every day of the week except Wednesday. My office houses a sizable collection of popular and textbook mathematics titles which I happily loan to interested students. You are welcome to peruse my shelves for potential readings.

Course Textbook:
James R. Munkres, Topology, 2nd Edition.   Prentice Hall, ISBN: 0-13-181629-2.  

Ian Stewart, Flatterland:  Like Flatland, Only More So.   Perseus Books Group, ISBN:  073820675X. 

H. Graham Flegg, From Geometry to Topology. Dover Publications, ISBN:  0486419614

Course Readings:
For each seminar meeting there will be an assigned reading from

the course textbook or supplemental handout.  As this is a lecture-free course, these readings will form the basis of our seminar discussions.  In preparation for each seminar meeting, students should complete the assigned reading and be prepared to discuss the ideas encountered in class.  See ‘Course Readings and Seminar Exercises’ below for the listing of readings.  

Seminar Problems:
Knowledge, understanding and, in particular, an appreciation of the mathematical concepts studied in this course are not gained through osmosis.  In addition to the daily readings, students are required to prepare a collection of topical exercises in advance of seminar meeting.  These exercises serve to further develop an appreciation and understanding of the course material.  Consult the attached course outline for specific assignments.  These problems will not be submitted, but will form the basis of our seminar discussions.

Conference Work:
Each student in the course will be expected to complete an individual project for conference work.  Individual conferences will be held with each student. Student conference work may be dedicated to deeper investigation of a single topic studied in the course, study in a specific branch of mathematics (e.g., statistics or game theory) or some other mathematically-related investigation.  Conference time will also provide an additional, out-of-class opportunity for discussion of ideas generated in seminar.  

Additional Help:
I encourage students who are having difficulty with the course

material to meet with me for individualized help.  Students are also encouraged to develop and maintain an email dialogue with me so that I may provide timely assistance with smaller-scale questions.  

Evaluations:
At the end of the semester an individual course evaluation and course grade will be given to each student. This evaluation will be based primarily on the student’s level of preparation for seminar, contributions to seminar discussion, quality of work on the course’s assignments and conference project.  There will be no formal examinations in this course.

Attendance:
Both classroom and conference attendance is absolutely mandatory.  Students who miss more than two classes or conferences (without a documented reason) may receive reduced course credit.  Number of classes missed and number of classes with significant tardiness will be indicated on the course evaluation.  If a class is missed, the student is responsible for obtaining class notes and assignments and is expected to be fully prepared for the next class session.   Note:  Except in cases of emergency or a full 24 hours notice, there will be no rescheduling of missed conferences.  However, when unavoidable situations occur, students may request an alternative conference time in advance of the regularly scheduled conference time.

Course Readings and Seminar Exercises

The following represents a tentative listing and ordering of our readings during the semester and is subject to revision. 

Set Theory, Logic, Geometry

Seminar  1

Course Intro

Munkres §1: Fundamental Concepts


2abcdhmn, 4, 5, 7, 10


Seminar 2

Munkres §2: Functions



1a, 2aceg, 4bc

Flatterland  §1:  The Third Dimension

Flatterland  §2:  Victoria’s Diary

Flatterland  §3:  The Visitation
Seminar 3

Munkres §3: Relations



1, 3, 5, 6, 9, 11, 12, 15

Flatterland  §4:  A Hundred and One Dimensions

Flatterland  §5:  One and a Quarter Dimensions

Seminar 4

Munkres §4: The Integers and the Real Numbers




Munkres §5: Cartesian Products


1, 3, 4, 5

Flatterland  §6:  The Topologist’s Tea Party 

Flatterland  §7:  Along the Looking Glass

Seminar 5

Munkres §6: Finite Sets



1, 2, 3, 5, 6

Munkres §7: Countable and Uncountable Sets
1, 2, 3, 5

Flatterland  §8:  Grape Theory

Flatterland  §9:  What is Geometry

Seminar  6

Munkres §9: Infinite Sets and the Axiom of Choice
4, 6

Munkres §10: Well-Ordered Sets


2, 3

Flatterland §10:  Platterland

From Geometry to Topology

Seminar 7

Flegg §1:  Congruence Classes

Flegg §2:  Non-Euclidean Geometries


1, 2, 3, 4

Seminar 8

Flegg §3:  From Geometry to Topology

Flegg §4:  Surfaces




5, 6, 7, 8

Seminar 9

Flegg §5:  Connectivity

Flegg §6:  Euler Characteristic



9, 10, 11, 12, 13, 14

Seminar 10

Flegg §7:  Networks


Flegg §8:  The Colouring of Maps


15, 16

Seminar 11

Flegg §9:  The Jordan Curve Theorem

Flegg §10:  Fixed Point Theorems


17, 19, 20, 21

Abstract Topological Spaces, Metric Spaces

Seminar 12

Munkres §12: Topological Spaces






Munkres §13; Basis for a Topology


1, 2, 4, 7, 8

Seminar 13

Munkres §14: The Order Topology






Munkres §15: The Product Topology on X ( Y

Munkres §16: The Subspace Topology

1, 3, 9, 10

Seminar 14

Munkres §17: Closed Sets and Limit Points

2, 3, 4, 6, 7, 10, 11

Seminar 15

Munkres §17: Closed Sets and Limit Points

13, 14, 15, 16, 18

Seminar 16

Munkres §18: Continuous Functions


1, 2, 5, 8

Flegg  §13:  Continuity



30, 31

Seminar 17

Munkres §19: The Product Topology

1, 3, 7

Seminar 18

Munkres §20: The Metric Topology


1a, 2, 3, 4

Flegg  §16:  Metric Spaces   



32, 33

Seminar 19

Flegg  §17:  Topological Spaces   


34, 35, 39. 40

Properties of Topological Spaces:  Connectedness and Compactness

Seminar 20

Munkres §23: Connected Spaces


1, 2, 3, 4, 7, 9

Flegg  §5:  Connectivity (revisited)


36

Seminar 21

Munkres §24; Connected Subspaces of R

1, 2, 3, 4, 5, 6, 8

Seminar 22

Munkres §26: Compact Spaces


1, 2, 3, 4, 6, 7, 8

Seminar 23

Munkres §27: Compact Subspaces of the Real Line
1, 2, 4

Flegg:






37

