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MA 300 ~ Linear Algebra
Spring 2023

	Instructor:
	Dr. David Brown

	Office:
	Al 74

	Office Hours:
	MWF 12:15 – 12:50, T 1:30 – 2:30 in Al 314

	Email:
	ddbrown@bju.edu 

	Telephone:
	8065


Textbooks: Linear Algebra, 5th or 6th edition, Larson Falvo (Note you can use the 7th edition or later but the section in the end of chapter 3 on eigenvalues and eigenvectors is missing) 
Calculator Requirements: A Ti-89 or Ti N-Spire is required

Catalog Description:  Vector, vector functions, linear functions, solutions of systems of linear equations,  matrices, determinants and eigenvalues.
BIBLICAL MANDATE FOR THIS COURSE

The source of wisdom and knowledge is the Lord and a keen mind is a gift from God. Mathematical study should reflect the greatness of God and increase Christlikeness in the believer (Colossians 1:17 and Philippians 2:5). God has given man the capacity to reason mathematically and expects a Christian to be able to reason logically (Isaiah 1:18). The study of mathematics develops the God-given ability to reason. A Christian needs to discern truth and all ideas should be filtered though a biblical worldview.  Also, mathematics is the study of the underlying structure of the universe and its intelligent design. Mathematics is an avenue of studying the God-created universe in its complexity, harmony, and precision. In this way the Christian can fulfill his God-given mandate found in Genesis 3:28 to exercise dominion over the earth. 

The study of mathematics from a Christian perspective helps a person know God better and imitate Him more closely. The student sees the consistency of God in the consistency of His universe. Because of this consistency, he is able to model a physical law and study it through mathematics. The study of mathematics also helps the Christian to develop Christlike character traits such as diligence, honesty, precision, perseverance, and humility. 

Context:  This course supports the following institutional goals (IG), the goals of the Bible and liberal arts core (BL), and the Division of Mathematical Science goals (MS)

IG 3:
To develop in students Christ-like character through disciplined, Spirit-filled living.

IG 4:
To direct students toward a biblical life view that integrates God’s Truth into practical Christian living.

IG 5:
To prepare students to excel intellectually and vocationally by offering diverse academic programs rooted in biblical truth and centered on a liberal arts core.

BL 3c:
Will equip students to understand the physical world as God’s creation, as a stewardship given to man, and as the physical expression of His glory

BL 4:
Demonstrate critical thinking in analyzing, evaluating, and synthesizing information and ideas.

BL 5:
Develop solutions to problems, working independently and with others, through critical and creative thinking.
MS 3
Provide the student a platform for continued learning and development of his God-Given abilities.
MS 5:
Provide an appropriate liberal arts complement to a wide variety of majors.
MM 4.
Provide a solid foundations for graduate studies in mathematics.
Course goals:  This course is designed to
1. Ensure that students have the mathematical skills needed to be successful in everyday life. (IG 4, 5)

2. Demonstrate mathematics as a tool that reveals God’s handiwork in the world around us. (BL 3c)

3. Develop Godly character traits such as self-discipline, perseverance, honesty, and precision. (IG 3)

4. Develop thinking and reasoning skills. (BL 4, 5)
5. Mature the student in the theory and application of mathematics (MS1)
6. Provide a foundation for other mathematics, science, or computer courses. (MS 5)
7. For those students taking Abstract Algebra, this will be the first course in which terms such as kernal, homomorphism, isomorphism are found. Learn these concepts well and it will keep you in good stead later. (MS3 and MM 4)
Course Objectives:
	
	The students will be able to
	Course Goals Supported
	Course Content
	Assessment

	1.
	To find a row echelon form or the reduced row echelon form of a system of equations via Gaussian(Gauss-Jordon) elimination
	CG 1, CG 3, CG 5
	Chapter 1
	Hw, Test

	2.
	To determine the solutions of a system of equations by looking at its RREF form.
	CG 3, CG 4
	Chapter 1
	HW,  Test

	3.
	Apply linear systems to problems such as curve fitting, Network Analysis, Chemical Reaction
	CG 2, CG 4, CG 5
	Chapter 1
	HW

	4.
	Perform operations on Matrices
	CG 1, CG 3, CG 5
	Chapter 2
	HW,  Quiz, Test

	5.
	Know the algebraic properties of Matrices.
	CG 1, CG 3, CG 5, CG 7
	Chapter 2
	HW, Quiz, Test, 

	6.
	Find Inverses of Matrices
	CG 1, CG 3CG 5
	Chapter 2
	HW, Test

	7.
	Perform elementary row operations on Matrices, both directly and by multiplying the appropriate matrix on the left.
	CG 1, CG 2, CG 3, CG 4, CG 5
	Chapter 2
	HW, Test

	8.
	Apply the operations of matrices to answer questions in stochastics, cryptography and Leontief input-output models.
	CG 2, CG 4, CG 5
	Chapter 2
	HW,  Test

	9.
	Find Determinants of Matrices
	CG 1,  CG 3,  CG 5
	Chapter 3
	HW,  Quiz, Test

	10.
	Evaluate Determinants via elementary row operations
	CG 1, CG 2, CG 3, CG 4, CG 5, CG 7
	Chapter 3
	HW, Quiz, Test

	11.
	To Know when a square matrix is invertible or not, and to write an invertible matrix as a product of elementary matrices 
	CG 1, CG 2, CG 3, CG 4, CG 5, CG 6, CG 7
	Chapter 3
	HW,  Test

	12.
	To find the eigenvalues and eigenvectors of a matrix.
	CG 2, CG4
	Chapter 3
	HW, Test

	13.
	To define a Vector space and be able to determine if a set is a vector space
	CG 1, CG 3, CG 5
	Chapter 4
	HW, Quiz, Test

	14.
	To determine if a set is a subspace of an exiting vector space 
	CG1, CG2, CG 3, CG 4, CG 5
	Chapter 4
	HW, Quiz, Test

	15.
	To determine is a set is a linear independent, or spans a set, or is a basis for a vector space.
	CG1, CG 3, CG 5, CG 7
	Chapter 4
	HW, Quiz, Test

	16.
	To find a basis for the row space or column space of a matrix
	CG1, CG 3, CG 5, CG 7
	Chapter 4
	HW, Quiz, Test

	17.
	To determine the rank of matrix and the dimension of a subspace
	CG 1, CG 3, CG 5
	Chapter 4
	HW, Test

	18.
	To find a coordinate matrix, relative to and set of basis
	CG 1, CG 2 CG 3, CG 4, CG 5, CG 7
	Chapter 4
	HW, Test

	19.
	To define and determine if a space is an inner product space
	CG 1, CG 3, CG 5, CG 6, CG 7
	Chapter 5
	HW, , Test

	20.
	To determine the length of an vector, and the angle between vectors in an inner product  space
	CG 1, CG 2 CG 3, CG 4 CG 5, CG 6, CG 7
	Chapter 5
	HW, Test

	21
	To find an orthonormal basis for a given basis in an inner product space using the Gram- Schmidt process
	CG 1, CG 2 CG 3, CG 4, CG 5, CG 6, CG 7
	Chapter 5
	HW, Test

	22
	Find a Fourier approximation to a polynomial 
	CG 1, CG 2 CG 3, CG 4, CG 5, CG 6, CG 7
	Chapter 5
	HW, Test

	23.
	To define and determine if a transformation is a linear transformation
	CG 1, CG 2 CG 3, CG 4, CG 5, CG 6, CG 7
	Chapter 6
	HW,  Quiz, Test

	24.
	To find a basis for the kernal, domain, and range of a linear transformation
	CG 1, CG 2 CG 3, CG 4, CG 5, CG 6, CG 7
	Chapter 6
	HW, Test

	25.
	To determine if a linear transformation is 1-1 or onto
	CG 1, CG 2 CG 3, CG 4,  CG 6, CG 7
	Chapter 6
	HW, Test

	26.
	To write a linear transformation as a matrix.
	CG 1, CG 2 CG 3, CG 4, CG 5, CG 6, CG 7
	Chapter 6
	HW, Test

	27
	To determine if two matrices represent the same linear transformation, that is if they are similar.
	CG 1, CG 2 CG 3, CG 4, CG 5, CG 6, CG 7
	Chapter 6
	HW, Test


Grades are determined by total point made up of the following categories:

Grading Scale:





90% - 100%
A





80% - 89%
B





70% - 79%
C





60% - 69%
D
Quizzes:

Quizzes will be announced or unannounced.  Always be ready. There may also be open-book BJUOnline quizzes. These count as a regular quiz grade. The lowest quiz grade will be dropped when calculating final grades. Missed quizzes due to absence of any kind will not be made up.  Make sure the quiz or Test you turn in has no frayed edges, is neat, and your name is clearly written on each page. 
Homework:

· Homework must be neat and well organized.  Section numbers and page numbers should appear at the beginning of each new section.
· No frayed edges to the sheets you turn in. 
· Homework should be worked out in detail.  Answers alone are not acceptable.

· Problems should be worked going down the page, never across.
· You are responsible for checking all of your homework problems from the answers in the back of the book. Complete Solutions Guides are on reserve in the library at the check-out desk.  
Tests and Final exam.   Each test will be worth 100 points and will cover a chapter.  The final exam will be cumulative and will be worth 150 points. Make sure the quiz or Test you turn in has no frayed edges, is neat, and your name is clearly written on each page. 

Classroom Deportment

Cell Phones and Laptops:

Cell phones are not permitted to be out during class. Make sure they are muted and do not ring during class. There is little reason why a laptop should be used during a math class. You should have pencil, paper, and your textbook out and ready to use in class. If for some reason you have a legitimate need of a laptop in class, please see me and we will discuss this need.

Academic Penalty for Absences:   We will follow the University guidelines for the fall.  

Cheating:

Cheating is defined as any use of unauthorized helps.  In today’s age of technology, this includes getting unapproved help from a source on the internet and/or using your calculator to store formulas or information that you are to know from memory. If you have a question about any source you are considering using, please gain teacher approval before using it. The presence of any material on your desk containing formulas, notes, etc. (except for those allowed by the instructor) while taking a test, will be construed as cheating and will be dealt with as such.  Cheating on a test will result in a zero on the test plus any penalties imposed by the discipline committee.  You may not work together on take-home questions.  You may work together on your homework.
University Policies: Compliance with student handbook policies is expected during class.
Copyright (2022 Math Dept.) as to this syllabus and all lectures. 
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