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Vector spaces, subspaces, quotient spaces, basis, change of basis, linear functional, dual space,
projection, eigenvalues and eigenvectors, Cayley-Hamilton theorem, elementary canonical forms,
annihilating polynomials, invariant subspaces, simultaneous diagonalization, direct sum
decomposition, invariant direct sum, the primary decomposition theorem, Jordan form, inner
product spaces, orthonormal basis, Gram-Schmidt process; adjoint operators, normal and unitary
operators, self adjoint operators, spectral theorem for self adjoint operators.

Linear systems; Gaussian elimination, iterative methods - Gauss-Jordan, Gauss-Seidel and
successive over relaxation method; LU decomposition, positive definite system, Cholesky
decomposition, condition numbers; orthogonal matrices, Householder transformation, Givens
rotations, QR factorization, stability of QR factorization, singular value decomposition, sensitivity
analysis of singular values and singular vectors, least square problems.
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