Math 220S
Exam 1 Information

4-29-09
On Friday 5-1-09 (tentative), we will have a 1-hour written exam over Chapter 1.  You will be held responsible for all the material in Chapter 1.  That said, below is my "top ten list" of study topics.  
1. Statements and Predicates.  When is a sentence a statement?  When is a sentence a predicate?  Can a statement have a free variable?  a bound variable?
2. Universal Quantifier.  When is a statement of the form "for all x, P(x)" true?  When is it false?  How do you negate such a statement?  How would you prove such a statement to be true?  How would you prove such a statement to be false?

3. Existential Quantifier.  When is a statement of the form "there exists an x such that P(x)" true?  When is it false? How do you negate such a statement?  How would you prove such a statement to be true?  How would you prove such a statement to be false?

4. Multiple Quantifiers.  What is the meaning of a statement of the form "for all x, there exists a y such that P(x,y)"?  Also, compare the previous statement with "there exists a y such that for all x, P(x,y)".  Do the two statements say the same thing?  Does one of them say more than the other (is it logically stronger)?  Outline a proof for each of the two statement forms.
5. Implication.  What is the hypothesis of an implication?  conclusion of an implication?  When is an implication true?  When is an implication vacously true?  When is it false?  How do you negate the implication "For all x, if A(x), then B(x)"?  Name three different methods for proving "A implies B".

6. More Implications.  What is the converse of an implication?  Does an implication have the same meaning as its converse?  What is the contrapositive of an implication?  Does an implication have the same meaning as its contrapositive?  Prove your answers with truth tables and with common-sense explanations.
7. Truth Tables.  How do we use truth tables to define the meaning of negation ("not")? Conjunction ("and")?  Disjunction ("or")?  Implication ("if... then...")?  Equivalence ("iff")?  How do we use truth tables to show a given statement form is a contradiction?  a tautology?
8. Translations.  How do we translate an English sentence into logical symbols, and vice-versa?

9. Negations.  Be able to negate statements which are written in either English or in logical symbols.  Always strive to write the negation as a positive statement, to whatever extent is possible.

10. Proofs.  We will spend the rest of the term practicing proofs!  At this point I do not expect you to be an expert at writing proofs.  But, as a first step toward that goal, you need to be able to outline the procedure you would use to implement each of these proof techniques:  

a. Existence proof, to prove "there exists an x such that P(x)".
b. Uniqueness proof, to prove "there are not two different x values which make P(x) true".
c. Direct proof of an implication, to prove "if A, then B".
d. Proof of an implication by contraposition, to prove "if A, then B".
e. Proof by contradiction, to prove any form of mathematical statement.
We will do some in-class reviewing the day before the exam, but in addition, please meet with me outside of class if you are struggling with any concepts.  Drop me an email or talk with me after class to set up an appointment.

