




































































































































































































































































































































































































































































































































































































































































Courtesy of NASA

Engineering in the
21st Century...

International Engineering

tion. A vivid example of this is the cooperation between the Russian and

American space agencies. The photo shows the American space shuttle
Atlantis docked with the Russian space station Mir while orbiting over a typhoon.
Now Russia, the United States, and several other countries are collaborating on a
more ambitious space project: the International Space Station (ISS). The launch
of the first element of the station, a Russian-built cargo block, occurred in 1998.
The first permanent crew arrived in 2000. The station will have a crew of seven,
will weigh over 1,000,000 pounds, and will be 290 feet long and 356 feet wide.
To assemble it will require 28 U.S. shuttle flights and 41 Russian flights over a
period of 5 years.

The new era of international cooperation has resulted in increased integration
of national economies into one global economy. For example, many components
for cars assembled in the United States are supplied by companies in other coun-
tries. In the 21st century improved communications and computer networks will
enable engineering teams in different countries to work simultaneously on dif-
ferent aspects of the product’s design, employing a common design database. To
prepare for such a future in international engineering, students need to become
familiar with other cultures and languages, as well as proficient in computer-aided
design.

MATLARB is available in international editions and has been widely used in
Europe for many years. Thus engineers familiar with MATLAB will already have
a head start in preparing for a career in international engineering. M

T he end of the Cold War has resulted in increased international coopera-

Probability,
Statistics, and
Interpolation

OUTLINE
7.1 Statistics, Histograms, and Probability
7.2 The Normal Distribution
7.3 Random Number Generation
7.4 Interpolation
7.5 Summary
Problems

This chapter is unlike the firstsix chapters in thatit covers relatively few MATLAB
functions. These functions are easy to use and have widespread and important
uses in statistics and data analysis; however, their proper application requires
informed judgment and experience. Here we present enough of the mathematical
foundations of these methods to allow you to apply them properly.

We begin with an introduction to basic statistics and probability in Section 7. 1.
You will see how to obtain and interpret kistograms, which are specialized plots
for displaying statistical results. The normal distribution, commonly called the
_bell-slzaped curve, forms the basis of many statistical methods and is covered
in Section 7.2. As you saw in Chapter 4, MATLAB is useful for programming
simulations. In Section 7.3 you will see how to include random processes in your
simulation programs. In Section 7.4 you will see how to use interpolation with
data tables to estimate values that are not in the table. An interesting application
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