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Teaching Objectives(# % B 1&): This course focus on the analysis and algorithms for numerical approximations
of differential equations. Students learn to identify the types of problems that require numerical techniques for
their solutions. They also learn typical techniques for estimating error bounds for the approximations.

Course Description(#Az #£3t ):

Numerical Differentiation and Integration, Numerical Solution of Ordinary

Differential Equations — IVP and BVP, Higher-Order Differential Equations

Prerequisites(=£ i # p & L % it # ) : Differential Equations, Undergraduate Analysis

Textbooks
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1. Kindcaid & Cheney, ,Numerical Analysis: Mathematics of Scientific Computing, 3" ed.,
Brooks Cole, 2002

2. Bradie, A Friendly Introduction to Numerical Analysis, Pearson, 2006

3. Dormand, Numerical Methods for Differential Equations, CRC Press, 1996

4. Shampine, Numerical Solutions of Ordinary Differential Equations, Chapman & Hall,1994

Syllabus(#A42 ~ )

Topic Contents Weeks
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Numerical Differentiation and Richardson extrapolation, Interpolation, Gaussian quadrature, 4
Integration Romberg integration, Euler-Maclaurin formula*
. . . Existence and uniqueness for IVP, Taylor-series method
Numerical Solution of Ordinary .
Differential Equations for IVP Runge-Kutta and Runge-Kutta-Fehlberg methods, Multistep 4-5
methods, Local and global errors: Stability*
Runge-Kutta Method step-size control, dense output™, stability and stiffness 4




Numerical Solution of Ordinary | Existence and uniqueness for BVP, shooting methods,
Differential Equations for BVP | Finite-differences, Collocation*

Higher-Order Differential Higher-order system*, Linear Differential Equations*, Stiff

. - 1-3
Equations* equations*,

*: optional topics

Core competences, Institute of Applied Mathematics Degrees of related to core competencies
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Professional Skill 1:

Professional and advanced knowledge of Applied
Mathematics related subjects: Analysis,
Differential Equations, or Numerical Methods
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Professional Skill 2:
Writing programming language and computer
aided calculation
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Specific Professional Skill 3: _
Competency | Discover, analyze, and solve professional problems v
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Professional Skill 4:

Translating the knowledge of mathematics or
probability and statistics into valuable additions to
the natural sciences, engineering, or social sciences
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Professional Skill 5:

Mathematical logic, independent thinking, and
technical report writing v
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Common Ability 1:
Communication and teamwork v

General HiBAEEN 1. BREEFRBEERD TEIFEE

Cqmgstence Common Ability 2:
B AE International perspective and lifelong v
self-development
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Note: The strength of association is indicated by a five-point scale, where 1 indicates no association

and 5 indicates a strong association. o
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