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Contents

• Linear Equations: Systems of linear equations, elementary matrices, row reduction and echelon forms, matrix

multiplication, Gaussian elimination, LU factorization, transposes, finding inverses by elementary row operations.

• Vector spaces: Definition, examples, subspaces, few elementary results with proof, linear dependence/independence

of vectors, spanning set, basis, dimension, few results with proof.

• Linear Transformations: Definition, algebra of linear transformations, representation of transformations by

matrices and vice-versa, null space, range space, few results on linear transfromations and rank-nullity theorem

with proofs, finding matrix of a linear transformation with respect to given bases.

• Orthogonality: Inner product, length, orthogonal vectors, orthogonal basis, orthogonal subspaces, Cauchy

Schwartz inequality, Gram-Schmidt process, QR decomposition, least-square problem.

• Determinants: Properties and formulas for the determinant, applications of determinant, Cramer’s rule, finding

the inverse of a partitioned matrix.

• Eigenvalues and Eigenvectors: The characteristic equation, finding eigenvalues and eigenvectors, properties

of eigenvalues, diagonalization.

• Symmetric Matrices and Quadratic Forms: Diagonalization of symmetric matrices, quadratic forms,

positive definiteness, singular value decomposition.
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