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On completion of this course; the student will be able to understand
fundamentals and concepts of matrixes and Determinants and then used them
to solve systems of linear equations with different methods. Also, in the end
of course the student can perform accurate and efficient calculations with
vectors, eigenvalues and eigenvectors in arbitrary dimensions. The course
includes vectors operations, vector spaces and subspaces.
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1. Hefferon, J., 2020. Linear algebra, fourth edition.

2. Lay, D.C, Lay, S.R. and McDonad, J.J., 2016. Linear algebra and its
applications. Pearson. daayll jabaal)

3. Blyth, T.S. and Robertson, E.F., 2002. Basic linear algebra. Springer
Science & Business Media
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Matrices (Notation and Definition, Special Types of Matrices) 1
Matrices (Matrix Operation) 2
Matrices (Properties of Matrix Operations) 3
Matrices (Matrix Multiplication) 4
Matrices (Properties of Matrix Multiplication) 5
Matrices (Matrix Transpose) 6
Matrices (Symmetric and Skew-Symmetric Matrices) 7
Deter minants (Notation and Definition) 8
Deter minants (Cofactor Expansion and Applications) 9
Deter minants (Properties of Determinants) 10
Deter minants (Inverse of Matrix) 11
Deter minants (Adjoint Matrix Method) 12
Solutions of Linear System of Equations (Gaussian Elimination 13
M ethod)
Solutions of Linear System of Equations (Gauss-Jordan methods) 14
Solutions of Linear System of Equations (Cramer's rule) 15
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Vectorsand Vector Spaces (Vectorsin R", Vectors Operations) 16
Vectorsand Vector Spaces (The Dot Product of Vectors, 17
Properties of Dot Product)
Vectorsand Vector Spaces (Length and Angle Measures, 18
Principle of Unit Vectorsin R")
Vectorsand Vector Spaces (The Cross Product in R™) 19
Vectorsand Vector Spaces (Planes and Linesin R®) 20
Vectorsand Vector Spaces (Real Vector Spaces, Real Vector 21
Subspaces)
Vectorsand Vector Spaces (Linear Independence) 22
Vectorsand Vector Spaces (Basis and Dimension) 23
Vectorsand Vector Spaces (Homogenous System) 24
Vectorsand Vector Spaces (The Rank of aMatrix and its 25
Application)
Diagonalization (Eigenvalues and Eigenvectors) 26
Diagonalization (Eigenvectors and Linear Transformations) 27
Diagonalization (Complex Eigenvalues) 28
Diagonalization (Diagonalization of a Matrix with Distinct 29
Eigenvalues)
Diagonalization (Diagonalization of a Matrix with Repeated 30

Eigenvalues)
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The emphasis in these courses is on the presentation of fundamentals and
concepts of numerical analysis in an intelligible and easy to understand
manner. Also, a logical presentation of both the theory and simulation for
problem-solving has been offered, which motivate the students for the study
and application of numerical methods.
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Introduction, Nonlinear Equations, Polynomial Interpolation, Linear 5alall Aol Jaealil)
Equations, Numerical Integration, and Numerical Differentiation. - i
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1. Conte, S.D. and De Boor, C., 2017. Elementary numerical analysis. an
algorithmic approach. Society for Industrial and Applied Mathematics.
2. Isaacson, E. and Keller, H.B., 2012. Analysis of numerical methods. daulAl) Jalaal)
Courier Corporation.
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MATLAB provides a great environment for such courses.
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MATLAB _ _ _ 1
Introduction (What is numerical
Fundamentals, _ _ _ _
g analysis?, Direct or iterative methods,
an
Floating-point arithmetic, Fixed-point
MATLAB
_ numbers)
Environment
MATLAB 2
Fundamentals, | Introduction (Floating-point numbers,
and Significant figures, Rounding error, Loss
MATLAB of significance)
Environment
Programming Nonlinear Equations (Bisection 3
with
MATLAB method)
Programming Nonlinear Equations (False position 4
with
MATLAB methods)
Programming | Nonlinear equations (Simple fixed-point 5
with . :
MATLAB iteration)
Programming | Nonlinear Equations (Newton-Raphson 6
with
MATLAB method)
Programming _ _ 7
with Nonlinear Equations (Secant methods)
MATLAB
Programming Polynomial Interpolation 8
M A\\A'III'T_hAB (Polynomial interpolation, Taylor series)
Programming Polynomial Interpolation (Lagrange 9
with . .
MATLAB form, Newton/divided-difference form)
Polynomial Interpolation (Inverse 10




with

interpolation, Interpolation error)

MATLAB
. Polynomial Interpolation (Convergence 11
Programming o
with and the Chebyshev nodes, Derivative
MATLAB conditions)
Programming Linear Equations (Gaussian 12
with T .
MATLAB elimination, Triangular systems)
Programming Linear Equations (LU factorization, 13
with N
MATLAB Cholesky factorization)
. Linear Equations (Pivoting, Vector 14
Programming _ o
with norms, Matrix norms, Condition Number
MATLAB and Conditioning)
. Linear Equations (Basic iterative 15
Programming ) _
with methods, Jacobi method, Gauss-Seidel
MATLAB
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or minimising of alinear function, subject to linear restrictions
(“constraints”) on the variables. It isavital part of the subject known as
Operational Research or OR: “OR is the art and science of obtaining bad
answers to questions for which otherwise worse answers would be given.”
More accurately and truthfully: “OR is a scientific discipline devoted to
analysing complex decision problems. OR uses the language of Mathematics
and the power of models to address the (un)stable, (un)predictable aspects of
the behaviour of human-machine systems. It focusses on hel ping decision-
makers to make choices by quantitatively estimating and forecasting the
implications of these choices.
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