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Board of Trustees:
March 2021

Academic Term:
Fall 2026

Subject Code
MATH - Mathematics

Course Number:
2410

Title:
Introduction to Linear Algebra

Catalog Description:

Includes study of vector spaces, linear transformations and matrices,
determinants, invariant subspaces, eigenvalues and eigenvectors, and
applications.

Credit Hour(s):
3

Lecture Hour(s):
3

Lab Hour(s):

0

Other Hour(s):
0

Requisites

Prerequisite and Corequisite
MATH-1620 Calculus Il, or departmental approval: equivalent coursework.

Outcomes
Course Outcome(s):
Perform basic operations and simplification of matrices.

Essential Learning Outcome Mapping:

Quantitative Reasoning: Analyze problems, including real-world scenarios, through the application of mathematical and numerical
concepts and skills, including the interpretation of data, tables, charts, or graphs.

Objective(s):

1. Demonstrate scalar multiplication, addition and multiplication of matrices.
2. Apply elementary row operations to reduce a matrix to echelon form.

3. Define and determine the inverse of a matrix.

4. Solve systems of linear equations using matrices.

Course Outcome(s):
Evaluate and apply the determinant of a matrix.
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Essential Learning Outcome Mapping:

Quantitative Reasoning: Analyze problems, including real-world scenarios, through the application of mathematical and numerical
concepts and skills, including the interpretation of data, tables, charts, or graphs.

Objective(s):
1. Calculate the determinant using the formula for a 2x2 matrix, the triangular form of a matrix, and cofactor expansion.

2. Solve systems of equations using Cramer’s Rule
3. Determine the inverse of a matrix using the adjoint method.

Course Outcome(s):
Analyze and operate within a vector space.

Essential Learning Outcome Mapping:

Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in
innovative or imaginative ways.

Objective(s):

. Determine the basis and dimension of a vector space.

. Identify and interpret the rank of a matrix.

. Calculate inner products.

. Define and determine the orthogonality of vectors.

. Apply inner products to illustrate orthonormal bases.

. Construct an orthogonal or orthonormal basis for a subspace using the Gram-Schmidt process.
. Determine coordinate vectors relative to different bases.

. Define and demonstrate the properties of a vector space.

. Define and calculate null spaces, column spaces and row spaces.
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Course Outcome(s):
Perform and analyze linear transformations.

Essential Learning Outcome Mapping:

Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in
innovative or imaginative ways.

Objective(s):

1. Define and demonstrate the properties of linear transformations.

2. Determine the kernel and range of a linear transformation.

3. Construct matrices of linear transformations relative to different bases.
4. Define and utilize similar matrices.

Course Outcome(s):
Calculate and apply eigenvalues and eigenvectors.

Essential Learning Outcome Mapping:

Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in
innovative or imaginative ways.

Quantitative Reasoning: Analyze problems, including real-world scenarios, through the application of mathematical and numerical
concepts and skills, including the interpretation of data, tables, charts, or graphs.

Objective(s):

1. Determine the characteristic polynomial.

2. Solve the characteristic equation to find the eigenvalues and determine the eigenvectors.
3. Diagonalize a matrix using eigenvalues and eigenvectors.

4. State and apply the Cayley-Hamilton Theorem.




Methods of Evaluation:

A
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minimum of three periodic exams

. Quizzes
Homework

class collaborative work

Computer / calculator application problems
. Comprehensive final exam

Course Content Outline:

1. M
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atrices
. Gaussian elimination

. Matrix operations

. Elementary matrices

. Invertibility of a matrix
. Applications

2. Determinants
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. The determinant function

. Evaluation of determinants

. Properties

. Cofactor expansion: Cramer's Rule
. Adjoints and inverses

. Applications

3. Vector spaces
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. General vector spaces

. Subspaces

. Linear independence

. Basis and dimension

. Row and column space of a matrix: rank

. Inner product spaces

. Euclidean n- space

. Orthonormal bases: Gram-Schmidt process
Coordinates: change of bases

4. Linear transformations

a
b
c
d

. Definition and properties of linear transformations
. Kernel and range; rank and nullity

. Matrices of linear transformations

. Similarity

5. Eigenvalues, eigenvectors
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Religi

Eigenvalues and Eigenvectors
. Characteristic polynomials

. Diagonalization

. Orthogonal diagonalization

. Cayley-Hamilton theorem

. Applications

ous Accommodation
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Before reviewing the course schedule, students should carefully review the following religious accommodation policy and other
required instructional policies:

Religi

ous Accommodation:

Students seeking an accommodation for absences permitted under Ohio's Testing Your Faith Act must provide the instructor

with written notice of the specific dates for which the student requires an accommodation and must do so not later than fourteen

(14) days after the first day of instruction. Please submit requests for accommodations at this link: https://portal2.tri-c.edu/

ReligiousAccommodation/ Religious Accommodation Form. Students with questions about their religious accommodations under
Ohio's Testing Your Faith Act may contact the College's Office of General Counsel and Legal Services by phone at 216.987.4856 or via

email

Other

at legal@tri-c.edu.

Required Instructional Policies:
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https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf

Weekly Schedule
Topics

Week 1 Systems of Linear Equations
Row Reduction and Echelon Forms
Vector Equations

Week 2 The Matrix Equation Ax = b
Solution Sets of Linear Systems

Week 3 Linear Independence
Introduction to Linear Transformations
The Matrix of a Linear Transformation

Week 4 Matrix Operations
The Inverse of a Matrix

Week 5 Characterizations of Invertible Matrices

Test

Week 6 Introduction to Determinants
Operations with Determinants, Cramer's Rule

Week 7 Determinants - Volume and Linear Transformations
Vector Spaces and Subspaces

Week 8 Null Spaces, Column Spaces

Row Spaces and Linear Transformations

Week 9 Linear Independence, Basis
Coordinate Systems

Week 10  Dimension of a Vector Space
Change of Basis

Week 11 Test
Eigenvectors and Eigenvalues

Week 12 The Characteristic Equation
Diagonalization

Week 13 Eigenvectors and Linear Transformations
Complex Eigenvalues

Week 14 Inner Product, Length and Orthogonality, Orthogonal Sets
Orthogonal Projections

Week 15  The Gram-Schmidt Process
Test

Week 16  Finals Week

The Course Schedule is subject to change due to pedagogical needs, instructor discretion, parts of term, and unexpected events.

Required/Recommended Readings
Readings may be selected from the following resources:

+ Textbooks
* Linear Algebra and Its Applications, Lay, David C, Lay, Steven R, McDonald, Judi J.

* Linear Algebra, Friedberg, Stephen H., Insel, Arnold J., Spence, Lawrence E.

+ Digital Learning Platforms (such as Pearson MyLab & Mastering, Cengage WebAssign, McGraw Hill ALEKS, Hawkes Learning
System, etc.)

+ Open Source Textbooks & Tools (such as OpenStax, MyOpenMath, Carnegie Math Pathways, Ximera, Desmos, etc.)
+ Online Videos & Tutorials (from sources such as Khan Academy, TED-Ed, Purplemath, MathTV, World of Math, etc.)

+ Data Sets & Statistics (from sources such as the US Government’s Open Data, US Census Bureau, Kaggle, Statista, Pew Research
Center, etc.)

* News Sources (such as AP News, Reuters, BBC, New York Times, Wall Street Journal, CNN, MSNBC, Fox News, Plain Dealer, etc.)

+ Journal Articles (from scientific, peer-reviewed journal sources such as Science, Nature, etc.; and from math/educational
organizations such as AMATYC, AMS, MAA, etc.)

« Informational Websites (for real-life applications of math/statistics, such as regional transit websites, lottery websites, real estate
websites, financial websites, playing cards websites, etc.)
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Resources for the Instructor
Lay, David C, Lay, Steven R, McDonald, Judi J. Linear Algebra and Its Applications. 5th ed. Pearson, 2015.

Poole, David. Linear Algebra: A Modern Introduction. 4th ed. Cengage Learning, 2015.

Friedberg, Stephen H., Arnold J. Insel, Lawrence E. Spence. Linear Algebra . 5th ed. Pearson, 2018.

Anton, Howard, Chris Rorres, and Anton Kaul. Elementary Linear Algebra: Applications Version. 12th ed. Wiley, 2019.

Larson, ron. Elementary Linear Algebra. 8th ed. Cengage, 2016.

Instructional Services

OAN Number:
Ohio Transfer 36 TMMO019 and Transfer Assurance Guide OMTO019
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