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This course introduces the student to the science of computations. Topics cover algorithms for
standard problems in computational science, as well as the basics of an object-oriented pro-
gramming language, to facilitate the students' implementation of algorithms. Prerequisites:
MAC2311, MAC 2312.

Basic computational algorithms including interpolation, approximation, integration, differen-
tiation, and linear systems solution presented in the context of science problems. The lab compo-
nent includes algorithm implementation for simple problems in the sciences and applying
visualization software for interpretation of results. Corequisite: ISC 3222; Prerequisite: MAC
2312,

This course gives the students practical knowledge of a powerful and flexible programming
language with application to computational and research elements important in their field.
Topics include image and audio manipulation, data analysis, all in the context of using a variety
of software tools and packages.

Provides knowledge of Python, which serves as a front-end to popular packages and frame-
works, along with the compiled language C++. Topics include the practical use of an objed-
oriented scripting and compiled language for scientific programming applications. There is a
laboratory component, concepts learned are illustrated in several science applications. Prereg-
visites: MAC 2312, COP 3014 or ISC3313.

After an overview of the emerging DNA sequencing technologies, students will be introduced to
algorithms designed to assemble billions of nucleotides of DNA sequence data both with and
without a reference genome. Students without programming experience will utilize pre-existing
software packages, whereas students with programming experience will develop and imple-
ment new algorithms for analysis. Students may also have the opportunity to collect and
analyze data using a state-of-the art genome sequencer (lllumina MiSeq).

This course looks into the application of numerical methods to the solution of scientific problems
for earth and environmental sciences. Prerequisite: MAC 2311, MAC 2312, 1SC 5305.

Provides students with high performance computational tools to investigate problems in science
and engineering with an emphasis on combining them to accomplish more complex tasks.
Topics from scientific visualization, linear algebra, interpolation and approximation, numerical
quadrature, discrete differentiation, numerical ODEs and Monte Carlo. Prerequisites: ISC 5305,
MAP 2302.

An alternative approach for solving a partial differential equation (PDE) reformulates it as an
integral equation (IE). This aproach is naturally adaptive, allows high order approximations,
handles complex geometry and divergence-free constraints. Applications will be drawn from
scattering, incompressible Stokes flow, Maxwell's equations, and interfacial dynamics.
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