MATH 5397 HW4
Things that are the same in Euclidian geometry and Spherical Geometry
1. 
Both systems are axiomatic in nature 
2. 
Both systems share the 16 neutral geometry axioms

3. 
Both systems include polygons with 3 or more sides (Triangles, Quadrilaterals, 
Pentagons, etc.)  with the same definitions.
4. 
Both systems have circles and have the same definition for circles 

5. 
Both systems have a Pythagorean Theorem, although the formulas are different.
6. 
Both systems have congruence shortcuts for triangles
7. 
Angles in both systems are measured in either degrees or radians.  


Both have right angles.


Angles are measured with protractors in both.
8. 
For any given line AB, at least one perpendicular line exists through each point 
between A and B.
9. 
Both geometries have the concept of congruence.

10. 
Shortcuts to triangle congruence:
ASA, SSS, AAS
work in both
11. 
When two perpendicular lines meet they divide both geometric planes into 4 
congruent regions.

12. 
Reflection symmetry exists in both.

13. 
We  measure distance by using the shortest distance between the two point sets in 
both.
14. 
Vertical angles are congruent in both geometries.

15. 
Both geometries have ways to measure area.

Things that are the different in Euclidian geometry and Spherical Geometry
1. 
Differences in the axioms

· Incidence axiom 1 is not always true in spherical geometry.  In EG, each two distinct points determine a line.  In SG, if the two points are antipodal, the two points are on an infinite number of lines.  
· The coordinate limits of the ruler postulate are not the same for both systems.  In EG, the upper and lower bounds are infinity.  In SG, the upper bound is Pi and lower limit is –Pi.   

2. 
There are no parallel lines in SG. In EG, there are.

3. 
There are several polygon differences in SG and EG.  There is a biangle polygon 


(also called a lune) in spherical geometry with two sides and two angles.  In EG, 


there is not.  In SG, there are no squares or rectangles, whereas there are squares 


and rectangles in EG.
4. 
Planes in SG can be divided into a finite number of pieces.  In EG, planes are 
infinite.  Space is bounded in SG and not in EG.
5. 
The Angle-Angle-Side congruence shortcut for triangles does not work in SG, but 
does work in EG.

6. 
The area of a triangle in SG is based on angle measures only, but in EG it is based 
on length of triangle base and height.

7. 
In SG, the total of the interior angles of a triangle is greater than 180°.  In EG, the 
total of the interior angles of a triangle = 180°.
8. 
In SG, circles have two center points (a point that is equally distant from all points 
on the circle) and in EG, circles have one center point.
9. 
In SG, every point has an antipodal point.  This does not exist in EG.  If you take 
a pair of antipodal points on a sphere, every other point in the surface plane can 
lie on a line between these two points and there are an infinite number of lines 
between the two antipodal points.

10. 
In EG, if you have a line AC with A-B-C, it is clear where B lies on the line.  In 
SG, if you have a line AC with A-B-C, point B can lie anywhere on the line AC 
(except for A and C, since these are distinct separate points from B).  Betweeness 




is not well-defined in SG.

11. 
There is length of a line in both, but the formulas to measure it are different.

12. 
Lines intersect in one point in EG and 2 in SG.
13. 
The plane in SG is visualized as a sphere and as a flat surface in EG.

14. 
AAA is a congruence condition in SG and a similarity condition in EG.
15. 
Some real world applications are better in SG:  weather tracking, flight plans, and 
map making for big areas of the earth.
Good websites
1. http://math.rice.edu/~pcmi/sphere/
What I learned:  I learned about measuring using radians and about spherical distance
What I liked:  Easy to navigate, lots of spherical pictures

Appropriate for high school? Yes- This page could be used to introduce vocabulary, to review, or in a center

2. http://www.math.uncc.edu/~droyster/math3181/notes/hyprgeom/
What I learned:  I learned there is a spherical Pythagorean theorem  
What I liked: the math formulas include all the steps and the pictures are good.
Appropriate for high school? As a teacher, I might use the pictures, but the text is too dense.  It needs to be spread over several pages with bigger fonts to make it easier to follow for high school students.  
3. http://www.math.ubc.ca/~cass/courses/m308-02b/projects/franco/index.htm 
What I learned: I actually didn’t learn much new on this site, except the definition of a Rhumb 
What I liked: Good vocabulary definitions with pictures, Real world problems
Appropriate for high school? Yes- has good real-world application of concepts
3. http://www.uwosh.edu/faculty_staff/szydliks/elliptic/elliptic.htm
What I learned:  There is a maximum area for a lune (a.k.a. biangle or triangle piece of the surface plane) that is half the surface area of the sphere (seems obvious now!)
What I liked:  Good applets on the area of lunes and the area of triangles.

Appropriate for high school? Yes- the applets would allow students to discover some relationships and to check their own work.  
4. http://www.math.uga.edu/~clint/2008/geomF08/spherical.htm
What I learned: There are no parallelograms in spherical geometry

What I like:  Gives a clear list of differences between some of the Euclidian and Spherical Theorems
Appropriate for high school? Yes, but again, it needs to be spread out more and this page could really needs some pictures.
5. http://www.absoluteastronomy.com/topics/Spherical_geometry#encyclopedia
What I learned: One difference between spherical and hyperbolic geometries is that spherical geometry has no parallel lines through a given point and hyperbolic geometry has two parallels through a given point

What I like: Easy to navigate.  Vocabulary words are linked to other pages.

Appropriate for high school?  Yes

