Math 260 Linear Algebra I


Syllabus 2005 - 2006 �Dr. Padraig McLoughlin





Length of Course:


One semester





Prerequisite:


Math 224 with a grade of  “C”  or better or consent of instructor. 





Text (required):


Elementary Linear Algebra, Anton & Rorres (9th Edition), Wiley  





Texts (supplemental):


Elementary Linear Algebra, Anton (1st through 8th Edition), Wiley,  


Linear Algebra, Lipshutz (any edition), Schaum’s Outline Series, 


Linear Algebra and its Applications, Strang (any edition), Academic Press; and, 


A Primer on Linear Algebra, Herstein and Winter (any edition), MacMillan. 


The instructor may suggest further supplemental reading from a number of sources. 





Course Description:	





This course gives the student an opportunity to make an in-depth investigation of a specialized area of mathematics which has wide-spread practical applications in the arts and sciences but still allows work with abstract concepts. A study of the properties of vector spaces; matrix theory with applications using systems or equations and determinants; linear transformations and invariants under such mappings. Pre-requisite: Completion of MAT 224 with a grade of “C” or higher.





Course Objective:	


This course is designed to provide the student with an intense foundation in fundamental concepts of linear algebra which are used in advanced mathematics. After completing the course the student should be able to work basic problems or proofs in systems of equations and inequalities, determinants, vectors, vector spaces, bases, rank, inner products, least squares, transformations, eigenvalues, and eigenvectors.





A student should have mastered and demonstrated the following skills after completing Math 260:


(	the student is able to think logically;


(	the student is able to reason and recognise patterns and be able to make conjectures;


(	the student is able to use mathematical symbols;


(	the student is able to discern truth values of arguments;


(	the student is able to work with existence, quantification, and validation conditions;


(	the student is able to understand induction and prove propositions using induction;


(	the student is able to solve systems of equations using a variety of methods; 


(	the student is able to solve systems of inequalities using a variety of methods; 


(	the student is able to do basic computation with matrices; 


(	the student is able to find an inverse matrix and use it to solve a system; 


(	the student is conversant with diagonal,  triangular, symmetric, principal, projection,


augmented, orthogonal, orthonormal, square, positive definite, identity, partition and


invertible matrices; 


(	the student is able to find determinants and understands the properties of determinant


 	functions; cofactor expansions; and, Cramer’s Rule;  


(	the student is able to find the norm of a vector, do vector arithmetic, dot product, cross


product, and projections;


(	the student knows the properties of linear transformations. 


(	the student knows the properties of real vector spaces, subspaces, can determine if linear


independence holds, can find a basis and determine dimensionality, can determine row


spaces, column spaces, rank, and nullity; 


(	the student is able to find inner product spaces, determine angle and orthogonality, find


orthonormal bases, work basic problems in the method of least squares, and can change


bases; 


(	the student is able to define eigenvalues and eigenvectors;


(	the student is able to find eigenvalues and eigenvectors;


(	the student is able to find the kernal and ranges;


(	the student is able to find inverse linear transformations and matrices of general inverse


linear transformations;





Outline of the Course:								Suggested Pace:





I	Systems of Equations and Inequalities (review for many students)   	Chapter 1		2.5 weeks


II	Determinants					   		Chapter 2		1.5 weeks


III	Vectors in 2 and 3 Space				   		Chapter 3		1 week


IV	Euclidean Vector Spaces						Chapter 4		2 week


V	General Vector Spaces						Chapter 5		3 weeks


VI	Inner Product Spaces						Chapter 6		2 weeks


VII	Eigenvalues and Eigenvectors					Chapter 7		1 week


VIII	Linear Transformations     (if time)					Chapter 8		2 weeks


plus more (if time)








