Math 407, Fall 2006

Assignment 3

Due Tuesday November 21

Your assignment is to arrange the geometry statements we have been looking at into a logical structure. You will do this in the following steps. 

1. Divide the statements into two groups, Facts and Deductions. Please use the numbering system provided. You may also add up to 5 more statements (facts or deductions), numbered A-E. You may also modify the wording of any existing statements, or consolidate them. If you reword a statement, please indicate this with an apostrophe; for example, if you change statement 2, call it 2’. If you consolidate statements, group the numbers together, like 3,5,8. Send me this division for approval by Friday November 10 at 5:00 p.m. MST. I will send my approval by Monday, with suggested changes as necessary. You should try not to have so many Facts that the assignment is trivial, nor have so few that you won’t be able to do it. 

2. Your assignment should contain three parts. The first part is just the list of the facts. The second part consists of mathematical arguments deducing the deductions from the facts. In framing these arguments, you can use other deductions you have already proved, as long as ultimately everything leads back to the facts. You reference by number each statement that is needed in making your argument. You should arrange your deductions in an order so that you never use a statement before you have proved it.

3. The third part should be a diagram indicating the logical relationships between all the statements.

Please use the numbering system given for the statements. An example is on the last page.

Statements

1. The sum of all angles created by lines intersecting at a point is 360 degrees.

2. The exterior angles of a polygon add up to 360 degrees.

3. Angles of a triangle add up to 180 degrees.

4. All right angles are equal.

5. Given a line and a point not on it, there a unique line through the point parallel to the line. 

6. Opposite angles formed by a pair of intersecting lines are equal.

7. Pythagoras's theorem.

8. Theorems about congruent triangles: SAS, SSS, ASA.

9. A triangle inscribed in a circle with one side on the diameter is a right triangle.

10. Given two parallel lines and another line transversal to them, corresponding angles are equal and alternate interior angles are equal.

11. A straight line is a 180 degree angle.

12. Triangle inequality: the length of any side of a triangle is less than the sum of the lengths of the two other sides.

13. In a triangle, the largest side is opposite the largest angle.

14. If two sides in a triangle are congruent, then the angles opposite the two congruent sides are the same. 

15. A triangle and congruent copies of it can be used to tesselate the plane.

16. If corresponding angles of two triangles are the same then corresponding sides are proportional. 

17. In a triangle, the three lines from each vertex to the midpoint of the opposite side all intersect in a point. 

18. The  area of a triangle is half its base times its height. 

Sample

[Note: I’m not necessarily recommending this particular way of using the facts and deductions, it’s just an illustration of the type of you could build out of the statements given.]
Facts

5.  Given a line and a point not on it, there a unique line through the point parallel to the line. 

10. Given two parallel lines and another line transversal to them, corresponding angles are equal and alternate interior angles are equal.

11. A straight line is a 180 degree angle.

Deductions

8. The angles of a triangle add up to 180 degrees.

Proof: Consider a triangle ABC. Using Fact 5 we can draw a line through B parallel to AC. From Fact 10 it follows that the angles marked a in the diagram are equal, and also the angles marked c. Then the three angles of the triangle, a, b, c, all fit together at B to make a straight line, so they add up to 180 degrees by Fact 11.
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