Math 143
9-17-12
Exam 1 Study Guide (exam is Friday 9/21, over Sections 1-9)
I. Practice writing proofs.  Given a statement to be proven, first identify an applicable proof strategy (see proof templates #1-6 in your book).  Then write a convincing proof.  Except for truth table proofs, each line of a proof should be a complete sentence phrased in English and/or math symbols.  English sentence begin with a capital letter and end with a period.

Begin your proof with the word "proof" and end with a filled-in square or other end-of-proof symbol.  
Your sentences must flow logically from start to end, and each time a new variable is used its type must be specified.  
Try proving these statements, for example:
1. If a, b, and c are integers such that a|b and b|c, then a|c.

2. Let x be an integer.  x is even if and only if x + 9 is odd.

3. Disprove:  If x is an integer and 4x is even, then x is even.
4. The following boolean expressions are logically equivalent:

a. (~ x 
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b. x → z
5.   Let A = {x in Z such that 5|x} and B = {x in Z such that 5|-x}.  Prove:  A = B.
6.   Let C = {t in Z | t = 3x + 12y for some integers x and y} and 
D = {t in Z | t is a multiple of 3}.  Prove:  C is a subset of D.
II.  Memorize definitions and associated notation from Sections 1-9, such as:

· even

· divides, is divisible by 

· odd

· prime

· composite

· tautology

· contradiction

· logical equivalence (
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)
· product notation (
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· factorial notation (n!)
· empty set (
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· cardinality of a set (|A|)

· set equality (A = B)
· subset (A 
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· power set (
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III.  Understand Boolean algebra as "arithmetic" on the constant values T and F.  Be able to make truth tables involving the five basic operations.  Be able to write logical equivalences to express the rules of Boolean algebra, including those on p.31, and the negation rules we discussed in class.

IV.  Be able to use the multiplication rule (or basic counting principle) to "count" the number of ways to make a sequence of decisions; apply this to list-counting and similar problems in combinatorics.  
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