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PrereQUISITe KNOWLeDGe: Basics of matrices, Determinant, relations and functions. 

COUrSe DeSCrIPTION aND OBJeCTIVeS:
The goal of this course is to build a grasp of the fundamental concepts of matrices and rank of a matrix 
using echelon form, Normal forms. The methods for solving the system of linear equations using 
Cramer’s rule, Gauss Elimination method and Gauss-Jordan method.  To find the Eigen values and 
eigen vectors of a square matrices and applications on it.  To discuss vector space and its properties, 
Basis and Dimension and their applications.

MODULe-1

UNIT-1 12L+8T+0P=20 Hours

MaTrICeS:
rank of a Matrix: Algebra of matrices, Types of matrices, Invertible matrices, Rank of a matrix, echelon 
from, Normal form.

Solutions of Linear equations: Consistency of System of linear equations, Cramer’s Rule, Gauss 
elimination method, Gauss-Jordan method.

UNIT-2  12L+8T+0P=20 Hours

aPPLICaTIONS OF MaTrICeS:
eigen values and eigen vectors: Introduction to eigen values and eigen vectors, eigen values of 
diagonal matrix, eigen values of triangular matrices, Properties of an eigen values and eigen vectors 
(without proofs). 

applications of eigen Values and eigen Vectors: Cayley-Hamilton theorem (without proof), 
Verification of Cayley-Hamilton theorem, Power of a square matrix, Spectral matrix, Diagonalization 
of a matrix.

PraCTICeS:

 ● Determine the Rank of a matrix using the definition.

 ● Determine the rank of a matrix using echelon form and Normal form.

 ● To find the solution of system of linear equations using Cramer’s rule and Gauss Elimination 
method. 

 ● To find the solution of system of linear equations (Homogeneous and Non-homogeneous) 
using Gauss-Jordan method. 

 ● Determine the eigen values and eigen vectors of a square matrix which are either diagonal 
matrix or triangular matrix.

 ● Verification of Cayley-Hamilton theorem for square matrices.

 ● Examine the given square matrix is diagonalizable or not.

 ● Using Cayley-Hamilton theorem find the powers of a matrix.
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SKILLS:
 9 To discuss 

the solution of 
system of linear 
equations using 
other methods.

 9 Find Eigen Val-
ues and Eigen 
Vectors.

 9 Apply transfor-
mation to real 
world problems 
involving linear 
transformations.

 9 Analyze Qua-
dratic forms and 
its applications.

MODULe-2 
UNIT-1  12L+8T+0P=20 Hours

VeCTOr SPaCeS:
Vector Spaces, Bases and Dimension: Vector space, Subspace, Linear independence and dependence 
of vectors, Bases and Dimension.
Linear Transformation: Linear transformations, Representation of linear transformations by matrices, 
Null space, Rank-nullity theorem.

UNIT-2  12L+8T+0P=20 Hours

INNer PrODUCT SPaCeS:
Inner Product Space: Inner product spaces, Cauchy-Schwarz’s inequality, Orthogonal basis, Gram-
Schmidt orthogonalization process.
Quadratic Forms: Introduction to Quadratic forms, Reduction of Quadratic form to symmetric matrix 
form and vice-versa, Positive, negative and semi definite matrices.

PraCTICeS:
 ● Verify the given set of vectors is linearly dependent or not.
 ● Verify the given set of vectors is a basis or not.
 ● examine the given transformation is a linear transformation or not.
 ● Verify Rank-Nullity theorem for given set problems.
 ● To discuss the applications of Orthogonal vectors and linearly independent.
 ● Find the Orthonormal basis to the given set of vectors using Gram-Schmidt Orthogonalization 

process.
 ● Discuss the Quadratic forms.
 ● Determine the nature of the Quadratic form.

COUrSe OUTCOMeS: 
Upon successful completion of this course, students will have the ability to:

CO 
No. Course Outcomes Blooms 

Level
Mod-

ule No.
Mapping  
with POs

1 Apply the concepts of matrices and the methods 
to solve the system of equations. Apply 1 1, 2, 4, 9, 10, 

12

2 Apply the concepts of vector spaces, subspac-
es, bases, dimension. Apply 2 1, 2, 4, 9, 10, 

12

3 evaluate inverse and power of a matrix by Caley 
Hamilton theorem. evaluate 1 1, 2, 4, 9, 10, 

12

4 Determine orthogonality in inner product spaces. evaluate 2 1, 2, 4, 9, 10, 
12
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