Course Title: Linear Algebra				Nature of course: Theoretical
Code No.  : Math Ed..526.				Credit hours: 3 
Level: M. Ed						Teaching hours: 48
Semester: Second


0. Course Description
This course covers Vector spaces, Inner product Spaces, linear mapping & their algebraic properties, bilinear form & Standard operators, Spectral Theorem & primary decomposition theorem with Jordan Canonical Form and Module Theory.

0.  General Objectives
The general objectives of this course are as follows:
· To provide students' deeper understanding of theoretical concepts of linear algebra including module theory.
· To facilitatestudents'  to develop computing power in linear algebra.
· To help students develop positive attitude towards linear algebra.
· To make students understands and explain the concepts of modules in any ring and distinguish it with vector space.

0.  Specific objectives and contents
	Specific objectives
	Contents

	· Review the concepts of vector space, subspace, bases and dimensions of vector space and illustrate them with examples.
· Find the linear map associated with the matrix.
· Find the matrix associated with linear maps.
· Explain the relation of bases matrices and linear map in the vector space.
	Unit I: Linear Maps and  Matrices (4 hrs)
The linear map associated with a matrix.
The matrix associated with linear maps.
Bases, matrices, and linear maps.

	· Review the concepts of Scalar product, Hermitian Product ,Bilinear maps, Linear functional and Dual space 
· Define bilinear forms and standards operators.
· Prove the properties of bilinear forms and standard operators.
· State and prove Sylvester’s Theorem and find the index of positivity and nullity.
	Unit II: Bilinear Form and Standard operators (10 hrs)
2.1   Bilinear forms.
2.2   Quadratic forms.
2.3   Symmetric Operators
2.4   Hermitian Operators
2.5   Unitary Operators
Sylvesters’ Theorem

	· Define Eigen values and eigenvectors with examples
· Prove the properties of Eigenvectors and Eigen values.
· Define characteristics polynomials of matrices and find characteristics polynomials of the matrices.
· Determine Eigen values and Eigenvectors of the matrices and linear maps.
· Determine the triangulizable and diagonalizable matrices.
· State and prove Hamilton Cayley Theorem.
	Unit III: Algebraic Properties of Linear Transformation (10 hrs)
3.1 Eigen values and eigenvectors
3.2 Characteristics polynomial.
3.3 Triangulation of matrices and  
       linear maps
3.4 Diagonalization of unitary 
       matrices


	· Prove the properties of symmetric linear maps.
· State and prove the Spectral Theorem.
· Apply the standard properties of polynomials to decompose the vector spaces.
· Define s-invariant subspace and simple s-space.
· State and prove Schur’s lemma.
· Define Jordan canonical form and reduce the matrices in Jordan canonical forms.
	Unit IV: Spectral Theorem and Primary Decomposition Theorem (10 hrs)
4.1 Eigenvectors of symmetric  
       linear      maps.
4.2 The Spectral Theorem.
4.3 The unitary operator.
4. 4 Application of polynomial to 
       decomposition of      vector 
        spaces.
4.5 Schur’s Lemma and Jordan 
       normal form.

	· Define modules, sub modules, Quotient modules and module homomorphism and illustrate them with examples.
· Prove the elementary properties of modules and sub modules.
· State and prove fundamental theorem of module homomorphism.
· Define direct sum of modules and prove its basic properties.
· Define torsion and torsion free modules and illustrate them with examples.
· Define exact sequence and establish the fundamental properties of module homomorphism.
· Explain free modules ansd prove the elementary properties of free module.
· Define projective and injective modules and prove  elementary properties of them
	Unit V: Module Theory (14 hrs)
5.1 Modules and sub modules
5.2 Module homomorphism
5.3 Quotient module
5.4 Direct sum of modules
5.5 Torsion modules
5.6 Exact sequences
5.7 Free modules
5.8 Projective and Injective modules
Homomorphism and Duality.



4. Instructional Techniques: This course is theoretical in nature and thus the teacher-centered instructional techniques will be dominant in teaching learning process. However, the instructional technique for this course is divided into two groups. The first group consists of general instructional techniques applicable to most of the contents. The second group consists of the specific instructional techniques applicable to specific contents of each chapter. 

4.1 General Techniques: Following instructional techniques will be adopted according to the need and nature of the lesson.
Lecture with illustration
Discussion
Question-answer
Group work presentation and participation

4.2 Specific Instructional Techniques
	Unit
	Activity and instructional techniques

	I
	 Group discussion for the matrix and linear maps.
Individual work and group work Presentation.
Individual assignment on solving problem of exercise.

	II
	Individual work and group work Presentation to explore bilinear form and its associated matrix.
Group work assignment on solving some problem of exercise and then group presentation.

	III
	Individual work and group work to explore polynomial of matrix and linear maps.
Individual assignment to find the solution of numerical problem related to theorems of this unit and presentation. 
Group tasks to solve the problem of exercise and discussion in small groups.

	IV
	Individual work and group work Presentation
Problem solving exercise and group presentation.

	V
	Individual work and group work Presentation
Solving problem of exercise
Connecting examples with theorems and facilitate to find related examples.



5 Evaluation
5.1 Internal Evaluation 40%
Internal evaluation will be conducted by course teacher based on following activities
Attendance						5  Point
Participation in learning activities			5  Points
First assignment/ midterm exam			10 Points
Second assignment/ assessment 			10 points
Third assignment/assessment				10 Points
Total							40 Points	

5.2 External Examination (Final examination) 60%
Examination Division of the Dean office, Faculty of Education will conduct final examination at the end of the semester 
1. Objective questions (multiple choice 10  1)		10 points
2. Short answer question	(6 question  5 points)	30 points
3. Long answer questions (2 questions  10 points)	20 points
Total							60 points

Recommended Books

· Bhattacharya, P.B, Jain, S.K and Nagpaul, S.R (2008). First Course in Linear Algebra. india: Lew Age International House. (For Chapter III and IV).
· Lang, s. (1973). Linear Algebra.New York: Addision Wesley. (For Chapter I to IV )
· Bhattacharya, P.B, Jain, S.K and Nagpaul, S.R (2007). Basic Abstract Algebra,(Printed in india): Cambridge     University Press.( For Chapter V).
· Hungerford, T.W (1974). Algebra. New YorK: New York Inc.Springer Verlag. (For Chapter V).

Reference Books
Maharjan, H.B. (2008). Rings and Modules. Kathmandu: Bhunipuran Prakasan.
· Bhattarai,B.N. (2011).Introduction of Rings and Modules. Kathmandu: Subhakamana Prakashan.
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