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Hendrik Wade Bode
(December 24, 1905 — June 21, 1982)

was an American engineer, researcher, inventor, author and scientist, of Dutch ancestry. As a pioneer
of modern control theory and electronic telecommunications he revolutionized both the content and
methodology of his chosen fields of research. His synergy with Claude Shannon, the father

of information theory, laid the foundations for the technological convergence of the information age.
He made important contributions to the design, guidance and control of anti-aircraft systems during
World War Il. He helped develop the automatic artillery weapons that defended London from the V-1
flying bombs during WWII. After the war, Bode along with his wartime rival Wernher von

Braun developer of the V1, and, later, the father of the US space program, served as members of

the National Advisory Committee for Aeronautics (NACA), the predecessor of NASA. During the Cold
War, he contributed to the design and control of missiles and anti-ballistic missiles.

He also made important contributions to control systems theory and mathematical tools for the
analysis of stability of linear systems, inventing Bode plots, gain margin and phase margin. Bode was
one of the great engineering philosophers of his era. Long respected in academic circles worldwide, he
is also widely known to modern engineering students mainly for developing the asymptotic magnitude
and phase plot that bears his name, the Bode plot. His research contributions in particular were not
only multidimensional but also far reaching, extending as far as the US space program.
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> clear all, clc, clf
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Harry Nyquist
(Feb. 7, 1889 — April 4, 1976)

was a Swedish physicist and electronic engineer who made important contributions

to communication_theory. As an engineer at Bell Laboratories, Nyquist did important work on thermal
noise ("Johnson—Nyquist noise"), the stability of feedback amplifiers, telegraphy, facsimile,
television, and other important communications problems. With Herbert E. Ives, he helped to
develop AT&T's first facsimile machines that were made public in 1924. In 1932, he published a
classic paper on stability of feedback amplifiers. The Nyquist stability criterion can now be found in
all textbooks on feedback control theory.

His early theoretical work on determining the bandwidth requirements for transmitting information
laid the foundations for later advances by Claude Shannon, which led to the development

of information theory. In particular, Nyquist determined that the number of independent pulses that
could be put through a telegraph channel per unit time is limited to twice the bandwidth of the
channel, and published his results in the papers Certain factors affecting telegraph

speed (1924) and Certain topics in Telegraph Transmission Theory (1928). This rule is essentially
a dual of what is now known as the Nyquist—Shannon sampling theorem. Terms named for Harry

Nyquist: Nyquist rate, Nyquist frequency, Nyquist filter, Nyquist plot, Nyquist ISI criterion, Nyquist
o ) aig)Sy stability criterion.
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