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Learning Outcomes 

At the end of this module the student should be able to 

• Reduce a matrix using Gauss-Jordan reduction.  

• Solve a system of n equations in m variables. 

• Find the inverse of a matrix, eigen values and eigenvectors of a matrix 

• Understand the dimension of a vector space, rank of a matrix and basis for a 

vector space.  

• Understand the concepts of linear independence, linear transformation and 

determinants. 

• Apply  theories learnt above to solve engineering problems   

Outline Syllabus 

Vectors spaces, subspaces, linear combinations, spanning sets, linear independence and 

bases, column space, row space and the rank of a matrix ; Linear transformations; Eigen 

values and eigen vectors of nxn matrices; Inner product spaces, diagonalization of 

matrices, quadratic forms, Cayley-Hamilton theorem, the matrix form of a linear 

transformation 

Detailed Syllabus 

sets, systems of linear equations, groups, abelian groups, fields, vectors spaces, 

subspaces, linear combinations, span, linear independence, bases, dimension, inner 

product, Gram-Schmidt orthogonalization, linear transformations, nullity, kernel, matrix 

form of a linear transformation, linear functionals, dual space, eigen values and eigen 

vectors, characteristic polynomial, minimal polynomial, diagonalization of matrices, QR 

factorization, quadratic forms, norms, spectral radius, functions of matrices, numerical 

linear algebra 

Method of Assessment 

End of semester examination: 2 hour closes book paper: 70% 

Mid semester examination: 1 hour open book paper: 10% 

In-class assessments: 10% 

Take-home assessment: 10% 
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