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Course Outline
	1.
	Title of Course, Course Number and Credits:
Logic and Methods of Higher Mathematics - Math 2000 
	
3 credits



	2.
	Description of Course:
An introduction to rigorous reasoning through logical and intuitive thinking. The course will provide logical and rigorous mathematical background for study of advanced math courses. Students will be introduced to investigating, developing, conjecturing, proving and disproving mathematical results. Topics include formal logic, set theory, proofs, mathematical induction, functions, partial ordering, relations, and the integers.



	3.
	Course Prerequisites:  
Calculus I – Math 1600


	4.
	Course Objectives:  
To introduce students to the basic ideas of logic, set theory, binary operations, relations and functions that are necessary for the study of advanced mathematical topics.  Students will be introduced to the investigation, developing, conjecturing and proving or disproving of mathematical results.  Students will be given the reasoning techniques and language tools necessary for constructing well-written arguments. 



	5.
	Student Learning Outcomes:

· Effectively develop and write mathematical proofs in a clear and concise manner. This will be assessed through class quizzes and tests, and a final exam.

· Effectively express themselves both orally and in writing using well constructed arguments.  This will be assessed through class projects, quizzes, and exams.

· Locate and use information to prove and disprove mathematical results.  This will be assessed through assignments, class quizzes and tests, and a final exam

· Demonstrate ability to think critically by proof by induction, contradiction, contraposition, and contradiction. This will be assessed through class projects, quizzes, and exams

· Demonstrate the understanding of the difference between a conjecture, an example, and a rigorous mathematical proof.   This will be assessed through class projects, quizzes, tests and a final exam.

· Demonstrate the ability to integrate knowledge and idea in a coherent and meaningful manner for constructing well-written mathematical proofs. This will be assessed through class projects, quizzes, and exams.

· Work effectively with others to complete homework and class projects.  This will be assessed through graded assignments and class projects. 

Students taking this course will be knowledgeable of

The principles of logic

Methods of proof by induction, contradiction, and contraposition

Sets, relations and partitions

An axiomatic development of consistent mathematical systems and the importance of counterexamples.

The distinction between conjecture, examples and rigorous mathematical proof

  

	6.
	Outline of the Course Content: 

Mathematical Reasoning

· Statements 

· Compound Statements

· Implication 

· Contrapositive and Converse                                                                                       
Sets  

· Sets and Subsets 

· Combining Sets

· Collections of Sets
The Integers

· Axioms and Basic Properties

· Induction

· The Division Algorithm and Greatest Common Divisors

Binary Operations and Relations

· Binary Operations 

· Equivalence Relations
Functions  

· Definitions and Basic Properties

· Surjective and Injective Functions 

· Composition and Invertible Functions

Infinite Sets *

· Countable Sets

· Uncountable Sets
The Real and Complex Numbers *

· The Real Numbers
· The Complex Numbers

* Optional


	7.
	Guidelines/Suggestions for Teaching Methods and Student Learning Activities:
This course is predominantly a lecture-based course with active classroom discussions. Homework assignments and group work projects are designed to enhance the learning of concepts and principles presented in class. 

	8.
	Guidelines/Suggestions for Methods of Student Assessment (Student Learning Outcomes)
Homework assignments, quizzes, two in-class tests, and a final exam are recommended. Group work/projects may be given to promote an active classroom environment. 



	9.
	Suggested Reading, Texts and Objects of Study:
Mathematical Proofs, Chatrand, Polimeni & Zhang, Pearson.


	10.
	Bibliography of Supportive Texts and Other Materials:                                                                               

Learning to Reason An Introduction to Logic, Sets, and Relations, Rodgers, Wiley-Interscience Publishing, 2000.     

A Transition to Advanced Mathematics 5th ed., Smith, Eggen and St. Andre, Brooks/Cole Publishing Company, 2001.                          

Chapter Zero, Carol Schumacher, Addison-Wesley Publishing Company, 1996.



	11.
	Preparer’s Name and Date:
Prof. M. Llarull, Fall 1997



	12.
	Original Department Approval Date:

Fall 1997



	13.
	Reviser’s Name and Date:
Prof. D.J. Cedio-Fengya, Fall 2004

Prof. S. Maheshwari, Spring 2012



	14.
	Departmental Revision Approval Date:
Spring 2012
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