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Course
overview,
objectives,

and
assessment
methods

Introduction to
numerical
methods and their
importance in
science and

engineeri
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Types of
numerical
errors

Error
propagation and
analysis.

Concepts of stability
and convergence.
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Bisection
method.

e« Newton-
Raphson
method.

Secant method and
method of false
position.
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Polynomial
interpolation

e Spline
interpolation and
piecewise
interpolation.

Applications of
interpolation
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Formulas for
numerical
differentiation

e Numerical
integration
using
trapezoidal and
Simpson’s rule.

Composite numerical
integration
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e Review of
all topics
covered so
far.

Midterm
examination.
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Mid-term Exam
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Direct methods:

Gaussian elimination,
LU decomposition
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Iterative methods:

Jacobi, Gauss-Seidel,
and SOR methods.
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Unconstrained
optimization

o gradient
descent,
Newton's
method.

Constrained
optimization basics.
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Initial value
problems

o Euler's method,
improved
Euler's method,
and Runge-
Kutta methods.

>tability analysis in ODE

solvers.
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« hooting
method for
ODEs.
Finite
difference
method for
solving
PDEs.

Introduction to
finite element
method basics
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Application
of
numerical
methods in
real-world




problems.
Case studies from
engineering, physics
and economics
g Ayl il Guest lecture from
JI L=y ol professional in the
opdl oy field or practical
coding workshop
using MATLAB or
Python
g Ayl il « Presentatio
3 Yl Sy n of
pdliasy student
projects.
Review of key
concepts and
preparation for the
final exam.

ogkall s L))

il 5 el 5 A sl e al) LAY 5 a sl sl Jie U] Ly RSN Al 385 e Vv v (e dnull i
Aleall cililaie¥) ) AELRYL &y

U‘“;’J‘:‘ﬂb {Jzﬂ\ JJLAA AY

2 Y ((@any of dangiall ) duslladl) 5 jaall (i<l
Mathematical Methods for Physics and (Llaall ) Ayl anyall

Engineering” by K. F. Riley, M. P. Hobson, and S.
J. Bence - Comprehensive coverage of
mathematical techniques needed in physical

sciences.

"Advanced Engineering Mathematics" by Erwin caalall DA :3\) & as A sulad) &;\)AX\j sl

Kreyszig - A classic text that provides an extensive ( ol

overview of topics relevant to engineering and the
physical sciences, including complex analysis,
differential equations, matrix theory, and statistics.

Mathematical Methods for Physics and i V) adlgae ¢ A SSN) aal sl
Engineering” by K. F. Riley, M. P. Hobson, and S.

J. Bence - Comprehensive coverage of

mathematical techniques needed in physical

sciences.




