SYLLABUS

ELEMENTS OF LINEAR ALGEBRA

I.
Introductory Information

A.
Department Name: Mathematics

















B.
Departmental Catalogue Number: MATH311















C.
Course Title: Elements of Linear Algebra
















D.
Semester Hours of Credit: Three
















E.
Clock Hours Per Week: Three

















F.
Overlays: None



















G.
Restrictions upon Student Registration: This course is open to any student with the prerequisite of MATH205 (Foundation of Mathematics).










II.
Description of the Course













Systems of linear equations, matrices, determinant function, vector spaces, inner 
product spaces, linear transformations, eigenvalues, and eigenvectors are defined 
and properties of these structures are developed through proof-theoretic techniques. 
Applications to areas such as geometry, economics, physical sciences, social 
sciences, etc. are explored.






















III.Exposition





















A.
Objectives








Upon completion of this course, students will be able to do the following:













1.
Demonstrate an understanding of the fundamental structures of linear algebra.

2.
Utilize the properties of the fundamental structures of linear algebra in
the solution of related problems both theoretical and applied.

3.
Demonstrate an understanding of the proofs of important theorems related to the fundamental structures of linear algebra.





4.
Construct proofs for assertions about the properties and applications of the fundamental structures of linear algebra.






5.
Demonstrate an understanding of the applications of linear algebra to other areas of mathematics and to other disciplines.






B.
Activities and Requirements

















1.
Each student will complete all assignments in a satisfactory manner.













2.
Each student will demonstrate satisfactory performance on all quizzes and examinations.



















3.
Each student will apply concepts and methods in linear algebra in the solution of both pure and applied problems.
















Suggested Activities:









Each student will demonstrate proficiency in using software (such as MATLAB and Mathematica) that enables concepts and methods in linear algebra to be applied in the real world context.






C.
Major Units and Time Allotted
















1.
Systems of Linear Equations and Matrices (4.5 weeks) 

Gaussian elimination, matrices and matrix algebra, determinant function and properties of determinants, and Cramer’s rule.
















2.
Vector Spaces (4.5 weeks)






Euclidean n-space and general vector spaces, subspaces, row and column spaces of a matrix, inner product spaces, orthonormal bases and Gram-Schmidt process.




















3.
Linear Transformations (2.5 weeks)


General linear transformations, linear transformations from Rn to Rm, geometry of linear transformations from R2 to R2 , and matrices of  linear transformations.

















4.
Eigenvalues and Eigenvectors (2.5 weeks)






Eigenvalues and eigenvectors, digonalization, and orthogonal diagonalization.

5.
Applications (1 week)











Specific applications are left to the discretion of the instructor.





D.
Material and Bibliography











1.
Anton, Howard Elementary Linear Algebra, Eight Edition, John-Wiley, New York, 2000.









2. Bretscher,Otto Linear Algebra with Applications. Second Edition, Prentice Hall, New Jersey, 2001


















3.
Kolman, Bernard Introductory Linear Algebra with applications, Fifth Edition, Macmillan, New York, 1993.





.





4.
Lay, David Linear Algebra and its Applications, Second Edition, Addison-Wesley, Boston, 1998
















5.
Lipschutz, Seymour Theory and Problems of Linear Algebra, Second Edition, Mcgraw-Hill, New York, 2001



















IV. Standards 



















Evaluations in this course will be based on grades attained on assignments, quizzes, and/or examinations.






















V.

Rational and Impact





















This course is required for the B.S. degree in secondary education mathematics and B.A. degree in mathematics (liberal arts). This course addresses Outcomes 1.5.9, 1.5.11, and 1.5.13 of the NCATE standards at the grades 7 through 12 secondary education level.











This course addresses the following PDE outcomes:

· I.G.  Geometry including:

· fundamental ideas of measurement and spatial visualization,

· nature of axiomatic reasoning,

· transformations, coordinates and vectors,

· trigonometry from a geometric perspective,

· use of technological tools in geometry

· Euclidean and non-Euclidean geometry

· I.H.  Linear algebra including:

· matrices,

· systems of linear equations,

· vector spaces,

· linear transformations,

· determinants,

· eigenvalues.  

VI. Cost and Staff Analysis














No special equipment or supplies are required for this course. There are faculty members who are currently interested in offering the course.
















VII.Date Approved by University President

