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Course Learnin Outcomes: Thi ¥ ill enable the students to: )
CO1: ungdcrstand thf: f:::‘éilg::::t:;:gznccpts in lincar algebra, enabling them to analyze and
manipulate vector spaces, linear transformations.
CO2: relate matrices and linear transformations P
CO3: acquire skills to perform computations related to inner product and orthogonalization
techniques.

CO4: compute Eigen values and Eigen vectors of a lincar transformations.
Unit 1: Vector Spaces and Linecar Transformations (20 Lect.)

Vector space, Subspace, Sum of subspaces, direct sum, Quotient space, Homomorphism or Lipe'
transformation, Kernel and Range of homomorphism, Fundamental Theorem of homomorphism,
Isomorphism theorems, Linear Span, Finite dimensional vector space, Linear dependence and
independence, basis, dimension of vector space and subspaces.

Onec-one and onto Linear Transformations, rank and nullity of a linear transformation, Sylvester’s
Law, Algebra of Linear Transformations - Sum and scalar multiple of Linear Transformation, The
vector space Hom (V, W), Product (composition) of Linear Transformations, Linear operator, Linear

functional, Invertible and non-singular Linear Transformation, Matrix of Linear Transformation and
its examples.

Unit 2: Inner Product Spaces, Eigen values and Eigen vectors (20 Lect.)

Inner product space, norm of a vector, Cauchy- Schwarz inequality, Orthogonality, Generalized
Pythagoras Theorem, orthonormal set, Gram-Schmidt orthogonalisation process,

Eigen values and Eigen vectors, Eigen space, Characteristic Polynomial of a matrix and remarks
on it, similar matrices, Characteristic Polynomial of a Linear operator, Examples on eigen values and
eigen vectors of matrices, Cayley Hamilton theorem (without proof), Applications of Cayley
Hamilton theorem (Examples).
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1. Khanna V. K. and Bhambri S. K., A Course in Abstract Algebra, Vikas Publishing House
PVT Ltd., New Delhi, 2016, 5" edition,
[Scope: Chaper-10,11,12 & 13]
2. Grewal, B.S., Higher Engineering Mathematics, 42" Edition, Khanna Publishers, New
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