



Exploring Topology

"A Topologist is a person who cannot tell a coffee cup 
from a doughnut..."

Objectives

This lesson was designed for a 9th and 10th grade geometry class and teaches the basic geometrical concepts of topology.  The heart of the lesson is having the students assemble a Mobius strip and learn first hand what non-orientability is.  At the end of the lesson the students should have a strong sense of what it means for every-day shapes to be topologically equivalent.

Presenting this Lesson

 As topology is not a familiar word to most students, it is good to start out with a loose definition of it, such as “the study of shapes and surfaces and their transformations.”   Then perhaps the teacher should draw on the board a donut and a coffee cup to show that they are topologically equivalent (i.e. they each have one hole: the donut through its center and the mug through its handle.  Thus one can be ‘made’ from the other). The link below has some graphics and examples.  From the donut example it is worth pointing out some of the main topological surfaces: a torus, a Mobius band, and a circle or sphere. 

Next the instructor should have students construct a Mobius band from pieces of pre-cut construction paper.  The students are then shown the ‘pencil test’ whereby they move their pencil from one place on the strip all the way around, never leaving the same face.  


The next page is a worksheet included to help students think about the equivalence of letters of the alphabet and other objects they are familiar with.  The final page can be used to draw ‘knots’ and have the student indicate which are topologically equivalent and which distinct.


Some additional questions the instructor might ask are:

Which numbers are topologically equivalent?’

How many faces does the Mobius strip have?

If on, how many faces did the original piece of paper have?

Where did the extra face go?


We found the students to be very excited by the properties of the 

Mobius band and this seemed to assist their understanding of the rest of the material.

Some images and animations for use in the classroom were found at:

http://www.math.clemson.edu/~agorka/topology.htm

Topology

"A Topologist is a person 
who cannot tell a coffee cup 
from a doughnut..."

Topology is the branch of mathematics that explores figures which are not changed by a smooth deformation.  The figures are not allowed to be punctured ore cut in any manner.

Shapes that can be molded into each other without cutting or puncturing are called topologically equivalent. 

ABCDEFGHIJKLMNOPQRSTUVWXYZ

Using the letters above, list all letters topologically equivalent to Z.

Which letter(s) do not have a topologically equivalent match?

Find the ‘matches’ for E, D, A, and K.

Make a series of drawings to show that the two figures are topologically equivalent.

1. Make a series of drawings to show that the two figures are topologically equivalent.

3. Are the following two figures topologically equivalent?

