Mathematics 108 – Spring 2012 

Problem-Solving and Reasoning with Discrete Mathematics (3) 

For students interested in pursuing a career in K-8 teaching. May not be used as an elective for the math major or minor. Pre-requisite: 01:640:026 or 027 or appropriate performance on the placement test in mathematics, and permission of department. 

 

An activity-based course where you will be working in groups to investigate problems that are interesting and engaging and that can be used in K-8 classrooms.  At the elementary school level, discrete math is a good arena for discussing problem-solving and reasoning, which play an important role in national and New Jersey math standards.

 

Math 108 meets on Monday and Thursday 2nd period (10:20 – 11:40am) in SERC 218 on the Busch Campus.  

Instructor:

Dr. Michael Weingart 

weingart@math.rutgers.edu

Office:  Hill Center 209

Phone 732-445-2390 ext 1937

Text:


Making Math Engaging:  Discrete Mathematics for K-8 Teachers

(Valerie A. DeBellis and Joseph G. Rosenstein)

There will be two in-class exams during the semester, each of which will count 20% toward your final grade, and a final exam at the end of the semester (40%).  The remaining 20% will be accounted for by a combination of the following:

· Students are expected to attend all classes and to come to each class prepared to ask questions and to answer questions on the reading material for the day and on the problems assigned.  

· Students are also expected to hand in assigned homework problems each day.

· There may also be quizzes and/or group projects.  

· Students will be assigned to study groups the members of which will be expected to discuss the material among themselves and complete some homework assignments jointly.

Math 108 – Spring 2012 – Syllabus

Week 1:  Map coloring, introduction to vertex-edge graphs and graph coloring, Four Color Theorem, problem-solving strategies.

Week 2:  Paths, cycles, wheels, and complete graphs; applications of graph coloring.

Week 3:  Coloring of graphs, complete graphs and the handshake problem, isomorphism of graphs. 

Week 4:  Systematic construction of all two-regular graphs with n vertices, three-regular and n-regular graphs.

Week 5:  Non-regular graphs, systematic construction of graphs with vertices of given degrees.

Week 6:  Exam 1.  Trees, rooted trees, spanning trees, applications of spanning trees.

Week 7:  Systematic construction of trees and rooted trees, applications of tree diagrams, multiplication principle of counting, addition principle of counting.  

Week 8:  Bipartite graphs, matchings in graphs, perfect and maximum matchings.

Week 9:  Applications of matching, Hamilton paths, strategy games, Hall’s Marriage Theorem.

Week 10:  Planar graphs, the utilities problem, Euler’s Formula, proof by contradiction. 

Week 11:  Choose numbers and Pascal’s Triangle.

Week 12:  Exam 2.  Properties of Pascal’s Triangle. 

Week 13:  Algorithms for finding minimum weight spanning trees.  Shortest path problem and Dijkstra’s Algorithm.

Week 14:  Traveling salesman problem.  Review

