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Abstract

Computer Sciences are a connection between knowledge of Computer and Mathemat-
ics. Scientific Computations is a branch of Computer Sciences, and it’s goal is finding
the best solution of problems in many of sciences. A number of problems in Physics,
Chemistry, Mathematics, and etc can be modeled by Differential Equations. Some
kinds of Differential Equations are Partially and Ordinarily, Linearly and Nonlinearly.
In this thesis, at the first glance, we introduced Spectral methods. In addition, we
presented Laguerre Orthogonal polynomials, Laguerre Orthogonal functions, Hermit
Orthogonal polynomials, Hermit Orthogonal functions, and Sinc Orthogonal functions
that are defined in semi-infinite and infinite domains. Then we used the Collocation
method as a Spectral method for solving some Differential Equations in semi-finite
domain; also, we compared the performances of Laguerre, Hermit, and Sinc Orthogo-
nal functions in solving these types of equations.

Some papers from this thesis are submitted and published in some international jour-

nals.
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Gauss-Lobatto integration
Residual function
Kronecker delta function
Gamma function
Generating function
Shearing stress
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Rational Legendre functions
Laguerre functions
Orthogonal functions
Weight functions
Chebyshev polynomials
Jacobi polynomials
Laguerre polynomials
Lagrange polynomials
Legendre polynomials
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