Mth171 – 9/11/08 Class Outline

Review of highlights from Sec. 3.1:

Constructible Lengths:
Use Geometer’s Sketchpad to copy an angle (tip: it’s helpful to think of this as a triangle) using ruler & compass techniques.
Use Geometer’s Sketchpad to construct a parallel line using ruler & compass techniques. 

· This is the Demonstration on p. 32 of the lab manual. It relies on copying an angle (see previous demonstration).

Use Geometer’s Sketchpad to divide a line segment into 5 parts. You may use the Construct: Parallel Line command to save some work. This is the Demonstration on p. 33 of the lab manual.
Start with a segment. Then use Geometer’s Sketchpad to construct a segment that is Sqrt(5) times as long. 

· This depends on constructing the Pythagorean spiral, and is Exercise 3 on p. 34 in the lab manual.

Constructible Angles: 
We can construct a 90 degree angle (construction 1, 2, 3).


Do it with Geometer’s Sketchpad.

We can bisect angles so 45, 22.5, 11.25… are possible too, as well as any sums of those.


Bisect angles with Geometer’s Sketchpad. Measure the resulting angles.

Can we make a 60 degree angle? 


(We could if we construct an equilateral triangle – do it using Geometer’s Sketchpad!)


This gives is 30, 15, 7.5, etc…

Constructible Polygons:
Exercise 13: Construct a square. 

(Method 1: Erect a perpendicular from the endpoint of a line segment; repeat.)
(Method 2: Start with a circle with marked center. Mark a point. Form diameter. Make perpendicular. Explain why this forms a square. 

Exercise 14: Construct a regular hexagon. (Hint: use equilateral triangles)

Exercise 15: Construct a regular octagon. (Hint: Use your construction of a square and bisect each central angle – this requires that you find the center of the square, of course...).
Wait until Tuesday (back in regular classroom) 

Gauss’s Theorem: A regular n-sided polygon can be constructed iff all odd prime factors of n are distinct Fermat primes (those of the form 22^k + 1). 

F0 = 3 (prime)

F1 = 5 (prime)

F2 = 17 (prime)

F3 = 257 (prime)

F4 = 65537 (prime)

F5 = 4294967297 = 641 * 6700417 is NOT PRIME… (this shows that not all numbers of the form 22^k + 1 are prime! Those which are prime are known as the Fermat primes.)
Section 3.2 – The Pentagon and Golden Ratio

HW #1-3, 6-8.
Follow construction in Lab Exercise 1 (p. 36) to construct a regular pentagon using non-ruler & compass techniques. 
Proceed to Lab Exercise 2 (p. 37) to form the isosceles triangles that exhibit the golden ratio.


(Discuss the definition of the golden ratio and some of its properties). 

Proceed to Lab Exercise 3 (p. 38) to construct a line segment that exhibits the golden ratio.

(This allows us to construct a golden triangle, and hence a regular pentagon. See figure on p. 54 in SSS).

