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Chapter One Introduction to the theory of polynomials
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Main contents: the theory of polynomials, including polynomials and polynomial
functions, division with remainder and remainder theorem, greatest common factors,
irreducible polynomials, standard factorization formula, polynomials over the fields
of real and complex numbers respectively, fundamental theorem of algebra, and
polynomials over the field of rational numbers.
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Chapter Two Determinants
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Main contents: determinants and their properties, matrix, Laplace theorem,
computation of determinants.
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Chapter Three Systems of Linear Equations
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Main contents: linear dependence and independence of vectors of n-tuples, rank,
matrices, rank of a matrix, elementary operations on the matrix, relations between
elementary matrices and elementary operators, structure of solutions of a system of
linear equations, partitioned matrices and applications.
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Chapter Five Vector Spaces
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Main contents: the theory of linear spaces, including linear spaces and their subspaces,
dimensions, basis, coordinates, (direct) sum of subspaces, quotient spaces, and
application to the theory of systems of linear equations, factor spaces, and dual vector
spaces.
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Chapter five Linear Transformations on Vector Spaces
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Main contents: linear transformations on vector spaces and their matrix realizations,
similar matrices, invariant subspaces, eigenvalues and eigenvectors, characteristic
polynomials and minimal polynomials, conditions for a matrix to be diagonalizable,
decomposition of root subspaces.
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Chapter Seven Matrices of Polynomials and Similarity Canonical Forms of Matrices
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Main contents: determinantal divisors, invariant divisors, elementary divisors, Smith
canonical form of a polynomial matrix, Jordan canonical form of a complex matrix,
Jordan-Chevalley decomposition.
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Chapter Eight Euclidean Spaces and Unitary Spaces
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Main contents: Euclidean spaces, orthonormal basis, orthogonal transformations and
orthogonal matrices, normal operator and normal matrix, Schur lemma, least squares
solution, and duality.
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