Fall 2012
San Jose State University

Department of Mathematics

Math 42

Discrete Mathematics
Catalogue Description:

Sets, logic, methods of proof including mathematical induction, functions, relations, elementary combinatorics, probability, Boolean algebras.

Prerequisites:

Math 19, with a grade of  C or better, or eligibility for Math 30 or 30P
Suggested Textbooks:

1) K. Rosen, Discrete Mathematics and its Applications, McGraw Hill

2) Susanna Epp, Discrete Mathematics – An Introduction to Mathematical Reasoning, Brooks/Cole

3) Susanna Epp, Discrete Mathematics with Applications, Brooks/Cole

Course Goals:

To introduce students to mathematical proofs, techniques, and terminology, and to begin developing mathematical sophistication.

Student Learning Outcomes:
Students should be able to:

1) State the converse, inverse, contrapositive and negation of a conditional statement, including quantified statements

2) Construct truth tables and interpret the results to determine whether a compound statement is a tautology, contradiction or neither, whether two logical statements are equivalent, and whether an argument form is valid or invalid

2) Recognize standard valid and invalid argument forms

4) Apply valid argument forms to arrive at a valid conclusion based on given premises

5) Construct counterexamples to disprove a statement

6) Write direct proofs, proofs involving division into cases, proofs involving the contrapositive, and proofs by contradiction to prove statements involving elementary number theory

7) Write induction proofs to prove appropriate mathematical statements

8) Find complements, unions, intersections and differences of sets

9) Prove set identities

10) Identify relations and functions

11) Determine whether a function is one-to-one and onto

12) Determine whether a relation is reflexive, symmetric and transitive

13) Apply the multiplication principle, inclusion-exclusion rule, permutations and combinations to solve combinatorics problems

14) Apply counting techniques to determine the probability of events

Coverage and Suggested Schedule:

3) Logic   (3 weeks)

4) Methods of Proof   (3 weeks)

3) Sets Theory    (1 ½ weeks)

15) Functions, relations and equivalence relations   (2 ½ weeks)

16) Counting and Probability   (2 weeks) 

Optional Topics:

Recurrence Relations

Boolean Algebras

Graphs and Trees

Infinite Sets

