Homework:
Non-Euclidean Geometries 
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Who helped you:
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Please print the assignment single-sided and do one problem per page.  If you need to use more paper for the full answer; insert the additional pages behind the one page in this assignment for that problem.

Keep a copy of your work so you can check your answers.

This is a 50 point assignment.

Your score will be posted to your CourseWare personal grade book when everyone’s work has been graded.  This will take at least a week, possibly 10 days.

My email:

dog@uh.edu


for pdf turn in

My mailbox:

651 PGH


for turn in by hand

If you send a pdf file, please send it as ONE file not as individual pages.

If you fax your homework, put an extra coversheet on top with my name, your name, and the number of pages faxed.

If you turn it in by hand, please have it date and time stamped.

1.
A Flexible Geometry:

Come up with a model that fits the axioms and is not the same as the ones I’ve shown you.  Discuss your model in a brief paragraph answering the question:

How do you know your model fits the axioms?

2.
The Three Point Geometry:

Prove Theorem 2:      There are exactly 3 distinct lines in this geometry.


Part A, Suppose there are fewer than 3 lines…


Part B, Suppose there are more than 3 lines…

3.
Using the two finite geometries as a “go by”,  write a set of axioms that would do as the ones that produced the following model.  Add an axiom that details the situation with respect to parallel lines.

This is an octahedron;“points” are interpreted as vertices and 
“lines” are the edges.


Fano’s Geometry is an incidence geometry with exactly seven points.

Find Fano’s Geometry on the internet: give the reference here: 

Copy out the whole geometry:

· Undefined terms

· Axioms

· Theorems

· Definitions – you may have to get creative on your own here.

Copy out the model with the points lettered.  Write an explanation of how the model matches each axiom exactly.

5. 
Find the Taxicab coordinates for 7 different points on the line y = (3x +5.   Have 3 positive coordinates and 3 negative coordinates and show zero.  


Sketch the line and show the 7 points.   Show the Cartesian coordinates, the Euclidean coordinates and the Taxicab coordinates in a nice, neat table.

6.
Find 10 same/different pairs for TCG and EG.  An example is:


the same:
both are axiomatic structures with the same undefined terms and 


14 axioms (1 – 14)

different:
SAS isn’t an axiom in TCG


Find 9 more.


You may NOT list axioms singly.  Each similarity and difference must be 


substantially different from the other ones on the list.  

7.
Find lesson plans for Taxicab Geometry that are out there in the internet.  Compare notes with classmates and list the top 3 low grade lesson plans – I expect everyone to have the same answers for this one.  Share, share, share.

8.
Does the Pythagorean Theorem hold in Taxicab Geometry?  Does it hold in 
Spherical Geometry?  Does it hold in Hyperbolic geometry?


Why or why not.  Give at least one example of what you claim for each geometry.
9.
In Euclidean Geometry, circles can not-intersect, intersect in one point (externally 
tangent, internally tangent) or intersect in two points.


How do TCG circles interact?  Clearly there can be “no intersection”.  

What about tangency – (is there internally tangent?). 

Two points – are there intersections of more than two points?


Show illustrations of each type of intersection.  How are these like Euclidean 
circles; how are they different?
10. 
Write a brief essay comparing Hyperbolic Geometry and Euclidean Geometry.  
Use a compare and contrast format…two pages, front side only, 1” margins.  
double spaced.  List references at the bottom of the second page.
A





B





C





D





E





F








1
10

