
SECOND SEMESTER 
 

COURSE NAME: Advanced Linear Algebra   COURSE CODE: MAT-505         Credit : 04 

Vector Spaces and Linear Transformation 

Vector Spaces: Subspaces, Direct Sums,  Spanning Sets and Linear Independence,  The 

Dimension of a Vector Space,  Ordered Bases and Coordinate Matrices,  The Row and Column 

Spaces of a Matrix. 

Linear Transformations: Isomorphisms, The Kernel and Image of a Linear Transformation, 

Rank-Nullity Theorem,  The Matrix of a Linear Transformation,  Change of Bases for Linear 

Transformations,  Equivalence of Matrices,  Similarity of Matrices,  Similarity of Operators,  

Invariant Subspaces. 

Isomorphism Theorems 

The Isomorphism Theorems: Quotient Spaces,  The Universal Property of Quotients and the First 

Isomorphism Theorem,  Quotient Spaces, Complements and Codimension,  Additional 

Isomorphism Theorems,  Linear Functionals,  Dual Bases,  Reflexivity,  Annihilators. 

Linear Operator, Eigenvalues and Eigenvectors 

Linear Operator, Characteristic Polynomial and Minimal Polynomial of an Operator,  

Eigenvalues and Eigenvectors, Geometric and Algebraic Multiplicities, The Jordan Canonical 

Form, Triangularizability Diagonalizable Operators, Projections, Algebra of Projections, 

Projections and Invariance. 

Inner Product Spaces and Bilinear Form 

Real and Complex Inner Product Spaces, Norm and Distance, Isometries, Orthogonality,  

Orthogonal and Orthonormal Sets,  The Projection Theorem and Best Approximations, 

Orthogonal Direct Sums, The Riesz Representation Theorem. 

The Adjoint of a Linear Operator, Normal Operators, The Matrix of a Bilinear Form, Quadratic 

Forms, Orthogonality. 
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