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Advanced

Math
Applications
Pack

With its unique user interface and easy to use format, MathCAD®
has revolutionized the way engineers and technical professionals
perform calculations on a personal computer. MathCAD lets you
use a PC like a scratchpad, entering and calculating equations,
creating plots, and adding and editing text.

Sixteen Solutions for Specific Problems

The Advanced Math Applications Pack is a collection of sixteen
mathematical models that increase the functionality of MathCAD by
helping you solve specific problems. These applications let you
explore a variety of MathCAD techniques with standard algorithms
effective for a broad range of problems. You can use each applica-
tion immediately to calculate results, or you can easily adapt it to
solve other similar problems.

The Advanced Math Applications Pack includes software and
complete documentation for sixteen frequently performed computa-
tional tasks. The documentation describes how to use each application
and suggests ways to further customize it. The easy-to-use models let
you start solving problems immediately. The applications include:

Solution of a First-order Differential Equation

Using the fourth-order Runge-Kutta method, this application
generates a numerical solution for a first-order ordinary differential
equation and then plots the solution.

Solution of a Second-order Differential Equation
This model finds a numerical solution for the equation

y") + Ay'®) + By(® = CO
where A and B are real numbers and C is a real-valued function of t.
MathCAD then plots the solutions of a given domain for chosen
initial values of y and y' You can adapt this model to solve other
second-order equations including nonlinear ones.

Solution of a System of Differential Equations

This model calculates and graphs the solution to a nonlinear system
of two first-order differential equations.

Eigenvalues and Eigenvectors of a Symmetric Matrix

The model calculates the eigenvalues of a real symmetric matrix by
finding the roots of its characteristic polynomial. It then uses inverse
iteration to find the corresponding eigenvectors.

Complex Eigenvalues and Eigenvectors

A nonsymmetric matrix may have complex eigenvalues. Starting
from an initial guess for one eigenvalue of a matrix, this application
finds an eigenvalue and an associated eigenvector.

Convolution and Correlation of Sequences

This model illustrates how to set up the convolution or correlation
of two finite sequences.

The Discrete Fourier Transform in Two Dimensions

By using a one-dimensional fast Fourier transform, this application
computes the discrete Fourier transform of a square array.

Convolution Using FFT

This model calculates the approximate continuous convolution of
two functions using the discrete Fourier transform.

Digital Filtering

Using fast Fourier transforms, this model computes the convolution

of a digital filter response function with an input sequence and then
plots the filter, the input, and the output.

Conformal Mapping

This model illustrates conformal mapping techniques by using
complex functions to generate an airfoil shape and stream lines
representing the steady irrotational flow of an ideal fluid around
the airfoil.

Diffusion

This model computes an approximate numerical solution to the dif-
fusion equation.




The Laplace Equation

Using a relaxation method, this application finds an approximate
solution for the Laplace equation.

Coordinate Transformations

This model performs and illustrates conversions between the rec-
tangular, cylindrical, and spherical three-dimensional coordinate
systems. It also includes the transformation between two-
dimensional polar and rectangular coordinates.

Static Equilibrium: A Nonlinear System
This model calculates and plots the equilibrium positions of a

system of connected weights. It illustrates the use of a MathCAD
solve block to solve a nonlinear system of equations.

Polynomial Least-squares Fit

This model calculates the coefficients of the best fitting polynomial

for given data and then plots the data points and graphs the
polynomial on the same plot.
Plotting a Surface
This model sketches the surface
z = f(xy)
over a square domain centered at the origin. The plot models

the surface by placing a dot at the appropriate height for each
domain point. '
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Hardware and Software Requirements

The Advanced Math Applications Pack requires the following:
MathCAD 2.0 or above
IBM PC series, PS/2, or compatible computer with
640 Kb memory
Hercules, CGA, EGA, or VGA monitor
Apple SE, Plus or I with 1 Mb memory

A math coprocessor is recommended.

For More Information

For more information about MathCAD or the Advanced Math
Applications Pack see your local computer software dealer or call
1-800-MathCAD (in Massachusetts, 617-577-1017).

All specifications subject to change.
MathCAD is a registered trademark of MathSoft, Inc.
IBM is a registered trademark of International Business Machines Corp.
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