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TITLE:
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CATALOG NUMBER:

MA 131

CREDIT HOURS:


3

LAB HOURS:



0

PREREQUISITES:
An appropriate placement test result or MA108 Concepts in Mathematics.

CATALOG DESCRIPTION:

This course emphasizes conceptual understanding

and practical applications of logic, sets, probability, matrices, and linear programming.

Course Teaching Goals for all Topics:

Goal A:
Use Mathematical processes to acquire and convey knowledge

Goal B:
Systematically solve problems and interpret data or information.

SUNY Learning Outcomes
1. The student will develop well reasoned arguments.
2. The student will identify, analyze, and evaluate arguments as they occur in their own and other’s work.

3. The student will demonstrate the ability to interpret and draw inferences from mathematical models such as formulas, graphs, tables, and schematics.

4. The student will demonstrate the ability to represent mathematical information symbolically, visually, numerically, and verbally.

5. The student will demonstrate the ability to employ quantitative methods such as arithmetic, algebra, geometry, or statistics to solve problems.

6. The student will demonstrate the ability to estimate and check mathematical results for reasonableness.

7. The student will demonstrate the ability to recognize the limits of mathematical and statistical methods.

Topic 1.  Symbolic Logic

The course includes an introduction to statement calculus and truth tables.  Valid arguments and their application are discussed thoroughly. 

Topic Goal:  
To help students develop an understanding of logic and 


            arguments and the skills necessary to recognize logical validity.
Skill Summary:  Critical Thinking: Identify, analyze, and evaluate arguments as

                               they occur in their own or other’s work.

Topic 2.  Set Theory

The student is introduced to the concepts of set union, intersection, and complement.  The operations are considered in problems involving determining the number of elements in a set.  Also, Venn diagrams are discussed and used.
Topic Goal:  
To help students develop an understanding of the 



            fundamental ideas of sets and how to use them to solve problems.

Skill Summary:   Skill 4:  Data Analysis, Skill 5:  Quantitative Reasoning

Topic 3.  Probability

The student is introduced to probability of events and its application to problem solving.  The concepts of independence and conditional probability are used, as well as tree diagrams and the inclusion-exclusion principle.
Topic Goal:   To help students develop an understanding of Probability, and

            
 how to relate and determine the probability of events.
Skill Summary:   Critical Thinking: , Skill 1:  Arithmetic, Skill 5:  Quantitative

                                Reasoning

Topic 4.  Matrices

The student is introduced to matrices and matrix operations, matrix inverses, and applications to systems of linear equations.
Topic Goal:  
To help students develop an understanding of matrices 



and the properties of matrix operations, and how to apply 



these tools to solving systems of linear equations.
Skill Summary:   Skill 1:  Arithmetic, Skill 2:  Algebra

Topic 5.  Linear Programming

Systems of linear inequalities and their application to linear programming problems in management and business are discussed.
Topic Goal:  
To help students develop the skills necessary to solve 



            linear programming problems
Skill Summary:   Skill 2:  Algebra, Skill 3, Geometry, Skill 5:  Quantitative 



       Reasoning

Student Learning Outcomes for each Topic

At a level appropriate for a first semester college level finite mathematics course, students successfully completing the course will be able to:

Topic 1:  Linear Equations and Straight lines

1.1 Plot ordered pairs on a coordinate plane

1.2 Write a linear equation in slope-intercept form

1.3 Plot the graph of a linear equation

1.4 Find intercepts of a linear equation

Topic 2:  Symbolic Logic

2.1
Distinguish statements from other English expressions


2.2
Write a written compound statement in symbolic form


2.3
Write a symbolic statement in written form


2.4
Determine truth values for logic operators (and, or, not, if...then)


2.5
Determine truth values for compound expressions


2.6
Determine the meaning of compound statements by building truth tables


2.7
Differentiate equivalent and non-equivalent statements by building truth

                        tables


2.8
Differentiate valid and invalid arguments by using rules of inference


2.9
Differentiate valid and invalid arguments by symbolic proof


2.10     Demonstrate computational skill in symbolic logic

Topic 3:  Set Theory


3.1 
Write a given set by listing elements
3.2
Determine elements contained in the union or intersection of two given sets


3.3
Determine whether a given set is a subset of another given set

3.4 
Determine all subsets of a given set

3.5
Describe unions, intersections, and complements by drawing Venn diagrams


3.6
Determine the set that is represented by a Venn diagram


3.7
Determine cardinality of sets using the inclusion-exclusion principle


3.8
Determine cardinality of sets using Venn diagrams


3.9
Demonstrate computational skill in a Universal set 


3.10
Determine the possibilities in a counting problem by using tree diagrams

3.11
Determine the number of possibilities using tree diagrams or the multiplication principle


3.12
Compute permutations and combinations

3.13
Determine the number of possibilities using permutations and combinations

Topic 4:  Probability


4.1
Determine the sample space for an experiment


4.2
Describe events in the sample space


4.3
Determine whether two events are mutually exclusive


4.4
Describe unions and intersections in the context of sample spaces


4.5
Determine the experimental probability of an event


4.6
Distinguish elementary events


4.7
Determine probability of events by using the complement


4.8
Determine probability of events by the addition principle


4.9
Determine probability of events using the inclusion-exclusion principle


4.10
Convert odds to probability


4.11
Convert probability to odds


4.12
Use combinations and permutations to determine probability of events


4.13 
Determine if two events are independent


4.14
Determine if two events are mutually exclusive


4.15
Determine conditional probability of events


4.16
Determine the probability of an event resulting from a sequence of

            
experiments using tree diagrams

Topic 5:  Matrices


5.1
Use the Elementary Row Operations to solve a system of linear equations


5.2
Determine when a system of linear equations has no solution


5.3
Describe the solutions to a system of linear equations with many solutions


5.4
Determine when Addition and Subtraction of Matrices is defined


5.5 
Determine the sum of two matrices


5.6
Determine the difference of two matrices


5.7 
Determine when Multiplication of Matrices is defined


5.8
Determine the product of two matrices


5.9
Determine when a 2 x 2 matrix has an inverse


5.10
Determine the inverse of a 2 x 2 matrix


5.11
Solve a matrix equation by using the matrix inverse


5.12
Determine when a 3 x 3 matrix has an inverse


5.13
Use the Gauss-Jordan Method to determine the inverse of a 3 x 3 matrix

Topic 6:  Linear Programming


6.1
Determine the graph of a linear inequality in two variables


6.2
Determine the graph representing a system of linear inequalities


6.3
Draw the graph of the feasible set for a Linear Programming problem


6.4
Determine the optimal solution to a Linear Programming problem in 


two variables by the table method

Teaching Guide

TITLE:



Finite Mathematics 

CATALOG NUMBER:

MA 131

CREDIT HOURS:


3

LAB HOURS:



0

PREREQUISITES:
An appropriate placement test result or MA108 Concepts in Mathematics.

CATALOG DESCRIPTION:

This course emphasizes conceptual understanding

and practical applications of logic, sets, probability, matrices, and linear programming. 

TEXT:




Finite Mathematics and its Applications,  10th 





Edition by Goldstein, Schneider, Siegel, Prentice






Hall, 2010

Topics

Chapter 1 -  Linear Equations and Straight Lines



3 hours

1.1
Coordinate Systems and Graphs

1.2
Linear Inequalities

1.3
The Intersection Point of a Pair of Lines

1.4 The Slope of a Straight Line

1.5 The Method of Least Squares - OMIT

Note:  1.1, 1.3, and 1.4 are generally review material.

Chapter 2 - Matrices







9 hours

2.1
Solving Systems of Linear Equations I

2.2
Solving Systems of Linear Equations II

2.3
Arithmetic Operations on Matrices

2.4 
The Inverse of a Matrix

2.5 The Gauss-Jordan Method for Calculating Inverses

2.6 Input- Output Analysis  - OMIT

Chapter 3 - Linear Programming





4 hours

3.1
A Linear Programming Problem

3.2 Linear Programming I

3.3 Linear Programming II - OMIT

Chapter 5 - Sets and Counting





8 hours

5.1 
Sets

5.2
A Fundamental Principle of Counting

5.3
Venn Diagrams and Counting

5.4
The Multiplication Principle

5.5 Permutations and Combinations

5.6 Further Counting Problems – OMIT

5.7 The Binomial Theorem – OMIT

5.8 Multinomial Coefficients and Partitions - OMIT

Chapter 6 - Probability






11 hours

6.1
Introduction

6.2
Experiments, Outcomes, Sample Spaces, and Events

6.3
Assignment of Probabilities

6.4
Calculating Probabilities of Events

6.5
Conditional Probability and Independence

6.6 Tree Diagrams

6.7 Bayes’ Theorem – OMIT

6.8 Simulation - OMIT

Chapter 12 - Logic







6 hours

12.1
Introduction to Logic

12.2
Truth Tables

12.3
Implication

12.4
Logical Implication and Equivalence

12.5
Valid Argument

12.6 Predicate Calculus – OMIT

12.7 Logic Circuits - OMIT

The teaching guide allows six additional hours for the in-class assessment of student learning.  Testing may include any combination of exams and quizzes.  A two hour comprehensive final examination will also be given.

