Math 100 Final Exam Review
May Term 2006
The following topics will be covered on the Final Exam:

1) Compound and continuously compound interest. You should be familiar with the formulas as well as how and when to apply them.

2) Present and future values. You should recognize the related formulas and know when and how to apply them.

3) Percents. You should be familiar with discount, raises, and sales tax problems. Also, you should understand percent change.

4) Silly Stories. You should be familiar with the 9 stories from Ch.1 as well as their solutions.

5) Pigeonhole principle. You should be familiar with the content of section 2.1.
6) Fibonacci sequence. You should be familiar with the content of section 2.2.
7) Prime Numbers. You should understand what a prime number is, the fundamental theorem of arithmetic, the prime number theorem, and the proof that there are infinitely many primes.

8) Irrational Numbers. You should know the definition of rational and irrational numbers. You should be able to prove that 
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is irrational. You should understand the difference in decimal representations of rational and irrational numbers.

9) Real Numbers. You should understand the structure of the real numbers. Particularly, you should know how the decimal system works. You should know how to show .1234567891011… is irrational and you should be able to show that 1=.9999999….
10) One–to–One Correspondences. You should be able to explain what a 1-1 correspondence is and you should understand the examples of 1-1 correspondences from class and the homework.
11) Cardinality and the Infinite. You should be able to explain what it means for 2 sets to have the same cardinality. You should be familiar with and understand the examples presented in class and from the homework. You should know the proof that the rationals and the naturals have the same cardinality.
12) Cantor’s Diagonalization. You should know and understand Cantor’s proof that the real numbers and the natural numbers have different cardinality.
13) Power Sets. You should be familiar with set notation. You should know what the definition of a power set is. You should be able to find the power set of a (small) set. You should know how many elements of a power set there is. You should know and understand Cantor’s Power Set Theorem (including the proof). You should know and be able to explain the Continuum Hypothesis.
14) Geometric 1-1 correspondences. You should be able to show: that any two line segments have the same cardinality, that a circle with a point removed and the real numbers have the same cardinality, that the real numbers and the open interval (0,1) have the same cardinality.
15) Pythagorean Theorem. You should know what the Pythagorean Theorem states and you should understand the proof we did in class.   
15) Art Gallery Theorem – You should know what the Art Gallery Theorem says and how to apply it.

16) Sexiest Rectangle – You should know what the golden ratio is, what a golden rectangle is, and the basic properties of golden rectangles. Also you should be familiar with the logarithmic spiral made from a golden rectangle.

17) The Shape of Reality – You should know what hyperbolic, spherical, and flat geometries are and be able to explain the differences between them.

18) The Fourth Dimension – You should understand the meaning of dimension. In particular, given a geometric object, you should be able to find the dimension of the object. For example, a point is 0-dimensional, a line is 1-dimension, and a plane is 2-dimensional, etc. You should be able to explain why these objects have the dimension they do.

19) Rubber Sheet Geometry – You should be able to explain what it means for 2 objects to be equivalent by distortion. You should be able to tell when 2 (basic) objects are or are not equivalent by distortion. You should know what it means for an object to be contractible. You should be able to distinguish between contractible and non-contractible objects.

20) Mobius Band – You should know how to build a Mobius band and be familiar with the pictorial representation of the Mobius band. Also you should be familiar with the experiments we did in class and understand how they relate to the pictorial representation of the Mobius band.
21) Fixed Points, Hot Loops and Rainy Days – You should be able to explain Brouwer’s Fixed Point Theorem, the Hot Loop Theorem, the Meteorology Theorem, and the Sandwich Theorem.

22) Fractals – You should be able to explain what fractals are as well as giving several examples of fractals appearing in nature.
23) Dynamical Systems – You should be able to explain what a dynamical system is. You should be familiar with Conway’s Game of Life as well as the possible behaviors in the game.

24) Julia Sets and the Mandelbrot Set – You should be able to define the Julia set of any function of the form 
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 as well as the Mandelbrot Set associated to the family of functions 
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