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Introduces state-of-the-art software environments for solving scientific and engineering problems. Topics
include solving simple problems in algebra and calculus; 2-D and 3-D graphics; non-linear function
fitting and root finding; basic procedural programming; methods for finding numerical solutions to DE's
with applications fo chemistry, biology, physics, and engineering. Prerequisite: MAC 2311.

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 programming language,
to facilitate the student's implementation of algorithms. The computer language will be C++. Prereq-
visite: MAC2311.

Techniques used fo design and implement computer games and/or simulation environments. Topics
include a historic overview of computer games and simulators, game documents, description/use of a
game engine, practical modeling of objects and terrain, use of audio. Physics and artificial intelligence
in games covered briefly. Programming is based on a scripting language. Topics are assimilated through
the design of a 3D game. Prerequisite: MAC 2311.

This course offers stochastic algorithms, linear programming, optimization techniques, clustering and
feature extraction presented in the context of science problems. The laboratory component includes algo-
rithm implementation for simple problems in the sciences and applying visualization software for inter-
pretation of results. Prerequisites: MAC 2312, 1SC 3222. Co-requisite: 1SC 4304C.

This course destribes several discrete problems arising in science applications, a survey of methods and
tools for solving the problems on computers, and detailed studies of methods and their use in science and
engineering. The laboratory component illustrates the concepts learned in the context of science
problems. Prerequisites: MAS 3105, 1SC 4304.

This course provides numerical discretization of differential equations and implementation for case
studies drawn from several science areas. We consider both ordinary and partial differential equations.
Single-step and multistep methods are investigated for solving initial value problems while finite differ-
ence and finite element methods are iniroduced for boundary value problems. The lab component illus-
trates the concepts learned on a variety of application problems. Prerequisites: MAS 3105, ISC 4304.

Covered are statistical foundations of Monte Carlo (MC) and Markov Chain Monte Carlo (MCMC) simula-
tions, applications of MC and MCMC simulations, which may range from social sciences fo stafistical
physics models, statistical analysis of autocorrelated MCMC data, and parallel computing for MCMC simu-
lations.

This course presents computational methods for evolutionary inferences. Presentation includes the
underlying models, the algorithms that analyze models, and the creation of software to carry out the
analysis.

This course uses the C+ + language to present object-oriented coding, data structures, and parallel
computing for scientific programming. Discussion of class hierarchies, pointers, function and operator
overloading, and portability. Examples include computational grids and multidimensional arrays.

Course provides students with high-performance computational tools necessary fo investigate problems
arising in science and engineering, with an emphasis on combining them fo accomplish more complex
tasks. A combination of course work and lab work provides the proper blend of theory and practice with
roblems culled from the applied sciences. Topics include numerical solutions fo ODEs and PDEs, data
Eundling, inferpolation and approximation and visualizafion. Prerequisites: 1SC 5305; MAP 2302.

This course enables students to study concepts and techniques of data mining, including characterization
and comparison, association rules mining, classification and prediction, cluster analysis, and mining
complex fypes of data. Students also examine applications and trends in data mining.
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