Ricardo Lopez

8/4/06

On How To Do A Stereographic Projection

For most people, the necessity of “abstract” geometrical ideas are either useless or, “doesn’t concern their specialized field.” As passionate as one might attempt to tout such an idea, it can never be true. I shall attempt to show people how to create a stereographic projection of a sphere onto a plane in this essay; the importance of which can be discovered in dept simply by a study of cartography and great mathematicians such as Bernard Riemann.
 The main intention of the author is for the reader to have fun!

Looking at One Surface In And Of Itself

Before one can map one surface onto another perhaps one can investigate a few things about surfaces. Since this piece involves mapping a sphere onto a plane, one should investigate some characteristics of these two surfaces. Given the nature of the task one must first become conscious of how a point is located on each surface. To begin with one can investigate the plane.

Now to locate any point on the plane or to take an action, which results in some type of displacement, one can rotate and extend on a plane.  






When one investigates the sphere, any point on the sphere is located with two angular displacements. As seen in the diagram with angles t and u:




The Moment of Crisis


Perhaps one found that locating points on a surface wasn’t at all difficult and comfortable. The challenge now is to map every single point on the sphere onto the plane; how can every point on the plane represent every point on the sphere? Without prior knowledge on how to accomplish such a task; one should experience the frustration of being completely ignorant of what to do! What type of mathematical language must be used to accomplish this task? How can one teach others to empirically construct this map, for without being able to teach others how can one be so sure one has even been successful in accomplishing this task?  Where does one begin? Solely placing the sphere on the plane may aid in accomplishing the goal, although the problem is not resolved.
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One Thing As A Function of The Other


In order to tackle the problem the author has decided to define some idea of what a function is. The author defines a function as a process in which elements in the process depend upon one another; for example, yellow teeth is a function of the amount of times the teeth have been brushed. To give another example, having a dumb political leader is a function of the amount of idiots that tolerate such a leader. In the geometrical problem in this essay one must cause the amount extended and rotated from the origin on the plane depend upon an angle t (which in this example represents the movement down from the north pole on the sphere) and an angle u (which is the amount one might have rotated after moving down from the north pole) on the sphere.


To begin with one can look at a mapping of points with a triangle that connects one point on the sphere to a point on the plane.
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To understand the importance of this triangle and to understand its properties, (which may lead to representing every point on the sphere, on the plane) investigating a cross section of this diagram shall be useful.
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The amount extended on the plane shall be denoted by the letter R and the amount one has moved down from the north pole shall be denoted by the angle t. The triangle here is formed by the diameter of the sphere, the extension R, and the line connecting the North Pole to a point on the sphere (the one being mapped on the plane) and a point on the plane (the one representing the point on the sphere). Half of the task of mapping shall be completed once R has become a function of t, for the problem of making extension a function of one of the angles will only leave the problem of making rotation on the plane a function of the other angle, that is the angle u.

The Mechanics


As painful and unexciting actual mathematical calculations are to most human beings, the author has reached a point where he must unfold and present some mathematical calculations.  First various angles and lengths must be examined in order to get the relevant formulas and functions. The relevant lengths and angles shall be shown through diagrams and explanations. 

One of  the relevant angles is the angle ( , and one of the relevant lengths is the length (  (although ( is only relevant to denote the side of a triangle) .     
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To derive another important angle one must extract the isosceles triangle in the diagram.
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In Triangle B the angle ( represents the angle nigh the North Pole. The angle t in this diagram is cut in half and therefore Triangle A and Triangle B definitely contain within them an angle that is the same, id est half of the angle t. Another angle that both triangles contain within them that are identical is a right angle for they are both right triangles. Therefore Triangle A must also have ( as an angle for the triangles contain two identical angles and therefore the third must also be identical.

 
Now one must examine two important triangles in the important geometric construction below:
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Examining the triangles more closely one shall be one step closer to making R a function of t!
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First some important relationships must be laid out:

R/2 = (Sin(()/(Cos((), therefore,

R/2 = Sin(()/Cos((), hence,

R = 2 ( Sin(()/Cos((), and therefore

R = 2Tan(().


One more thing must be done to make R a function of t for one probably noticed that R is a function of the angle ( not t in the above formulation. This problem is easily solved looking back at the Isosceles triangle examined above. For ( can easily be made into a function of t;

180(2( = t

      (2( = t(180

          ( = -t/2 + 90.

Now one can simply substitute -t/2 + 90 for ( and finally R is a function of t; R = 2Tan(-t/2 + 90) or the 2Cot(t/2)= R.

THE OTHER HALF OF THE PROBLEM!


Now that the angle t has been made a function of extension on the plane (and vise versa) half of the task of creating a map has been accomplished. Now one must make the other angle u a function of rotation on the plane.
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The author has come up with the bright idea of making the angle u on the sphere a function of the angle ( on the plane (amount of rotation) with the formula u = (; hopefully the reader shall appreciate the formula and conjecture the reasons why it is the most reasonable.  

Conclusion


The only thing left for the reader is to attempt to apply all that was written in this short essay to see if it actually works; and to continue to investigate similar subject matter to know that physical-space time wasn’t wasted actually reading this short essay. 
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� Bernard Riemann (Sept. 17 1826- July 20, 1866): German mathematician whose discoveries paved the way for the development of general relativity. He was a student of other great mathematicians such as Carl Gauss, Jakob Steiner, Carl Jacobi and Lejeune Dirichlet.  





