Math 100 Midterm Review

Fall 2008
General Remarks:

a) The homework exercises assigned in class give examples of the types of problem solving activities you might see on the exam. Be sure you understand the homework exercises.
b) If you are presented with an exam question that you can not solve, be sure to show the work that you do in a reasonably coherent manner, since it is possible to get significant partial credit without actually solving the question.
The following topics will be covered on Exam #1:
1) Percentages. You should understand the content and examples from the handout “Notes on Finance #1” and be able to solve similar problems. In particular, you should be familiar with discount, raises, and sales tax problems. Also, you should understand “percent change.” The handout “Exercises on Finance #1” are good practice problems.

2) Numerical Patterns in Nature. You should be able to explain what the Fibonacci sequence is and its relationship with pinecones and sunflowers. You should be able to explain how the Golden Ratio is derived from the Fibonacci sequence.
3) Conway’s Game of Life. You should be familiar with the rules for Conway’s Game of Life as well as the possible behaviors in the game. 
4) Collatz’ Conjecture. You should be familiar with the Collatz’ Conjecture (421 problem).
5) Dynamical Systems. You should be able to explain what a dynamical (iterative) system is and why the Game of Life and the 421 problem are such systems. 
6) Curiosity Driven Research. You should be able to explain the author’s argument given in the article “Why Curiosity Driven Research?” by Robert V. Moody.
7) Pythagoras. You should know what the Pythagorean Theorem states and you should understand the proof we did in class.
8) Golden Rectangle. You should know what the golden ratio is, what a golden rectangle is, and be able to cite examples of golden rectangles and the golden ratio appearing in classical culture (art, music, architecture, etc.) 
9) Numbers. You should know what it means to be a natural number or an integer. You should understand what a prime number is, prime factorization, and the proof that there are infinitely many primes. You should know the definition of rational and irrational numbers. You should understand how to prove that 
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is irrational. More generally, you should understand the concept of “proof by contradiction.” You should know what it means to be a real number. You should understand the structure of the real numbers. Particularly, you should know how the decimal system works. Also, you should understand the difference in decimal representations of rational and irrational numbers.
10) Infinity. 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. You should be able to explain what it means for 2 sets to have the same cardinality. You should be able to explain what it means for a set to be countable. You should be able to illustrate why the integers and rational numbers are both countable sets. You should know and understand Cantor’s proof that the real numbers and the natural numbers have different cardinality (Cantor’s Diagonalization ). 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. You should be able to explain the Continuum Hypothesis.
11) Dodge Ball. You should be able to explain how “Dodge Ball” is played and what Player #2’s unbeatable strategy is. You should be able to explain why this strategy is the same concept applied in Cantor’s Diagonalization. 
12) Shape of Reality. You should know what hyperbolic, spherical, and flat geometries are and be able to explain the differences between them. You should be familiar with NASA’s efforts to measure cosmic microwaves (Wilkinson Microwave Anisotropy Probe) and what their findings may someday determine about the shape and future of our universe.
13) 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. You should also be able to explain and illustrate the following ideas about dimension: a) Distance may change as dimension changes, b) Obstacles may no longer be obstacles when having more dimensions, and c) Objects may appear very different in different dimensions. 
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