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[A-3]COURSE SYLLABUS

1. COURSE DESCRIPTION (Approximately 100 words)

Modelling, Analysis and Computation of Continuous Real-World Problems will introduce a
number of key methods for studying continuum models. Each week we start from real-world
problems and show how to derive the corresponding mathematical model. We then use these
models as vehicles to demonstrate the relevant analytical and computational methods. At the
end of each week, the students will have the complete set of tools needed to set up, analyse
and solve a class of mathematical models

2. COURSE GOALS AND OBJECTIVES (Approximately 100 words)

Course Objectives - The objectives of this course are as follows:

(a) Introduce rigorous algorithmic analysis for problems in Computational Geometry.

(b) Discuss applications of Computational Geometry to graphical rendering.

(c) Introduce the notions of Voronoi diagrams and Delaunay Triangulations.

(d) Develop expected case analyses for linear programming problems in small dimensions.

3. TEXTBOOK (Title, Author, Publisher, Year of Publication, etc.)

J. Nocedal and S.J. Wright, Numerical Optimization, Second edition, Springer, 2006
S.D. Howison, Practical Applied Mathematics: Modelling, Analysis, Approximation, CUP, 2005

4. REFERENCE

M. Holmes, Introduction to the Foundations of Applied Mathematics, Springer, 2009
R. LeVeque, Finite Difference Methods for Ordinary and Partial Differential Equations, SIAM,
2007

R. LeVeque, Numerical Methods for Conservation Laws, Birkhauser-Verlag
E. Sdli and D. Mayers, An Introduction to Numerical Analysis, CUP 2003
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5. COURSE REQUIREMENTS AND GRADES

EXAM WILL BE DONE AT THE END OF THE SEMESTER OUT OF100%

6. COURSE CALENDAR

Week Main Content
1 Diffusion problems arising in heat flow, chemical reactions, pattern formatior
2 well-posedness; separation of variables; transforms; similarity solutions; non
3 finite difference methods, error analysis, stability analysis, stiff problems.
4 Elastic waves; acoustics; Stokes waves; electromagnetism; optics Method o
5 eigenvalue problems; resonance; high-frequency asymptotics; multidimensic
6 River flow; porous-medium flow; two-phase flow.
7 Shocks, causality, regularization, weakly nonlinear theory;
8 Lax—Friedrichs method; CFL condition; finite-volume methods.
9 Capillary statics; elasticity; buckling; liquid crystals;
10 Calculus of variations; bifurcations; weakly nonlinear analysis; linesearch an
11 Newton’s method for optimization
12 Interior point methods; penalty methods; augmented Lagrangian; SQP; Choi
13
14 EXAMINATION
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