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1642-1754

» The work of I. Newton (1642-1727) and G.W. Leibniz (1646—1716%, the brothers
Bernoulli (late 1600°s and earlﬁ 1700’s), J. F. Riccati (1676-1754) led to the discovery of
the infinitesimal calculus which in turn helped the development of differential equations
theory. ([26])

1736-1865
» J. L. Lagrange (1736-1813) and W. R. Hamilton (1805-1865) established the use of

differential equations in analyzing the motion of dynamical systems. ([26])
1868
« J. C. Maxwell analyzed the stability of Watt’s flyball governor. ([26])

1877

« E. J. Routh provided a numerical technique for determining when a characteristic
equation has stable roots. ([193])

» I I. Vishnegradsky analyzed the stability of regulators using differential equations
independently of Maxwell. ([194])

1892

+ A. M. Lyapunov studied the stability of nonlinear differential equations using a
generalized notion of energy. ([1], [26])

Automatic Control 10
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» 1892-1898

» 0. Heaviside invented operational calculus and studied the transient behavior of systems,
introducing a notion equivalent to that of the transfer function. ([26])

1893

» A B. Stodola studied the regulation of a water turbine using the techniques of
Vishnegradsky. ([26])

1895

» A Hurwitz solved independently the problem of determining the stability of the
characteristic equation. ([195])

1920-1939

» P.S.de Laplace (1749—1827), J. Fourier (1768—1830), A.L. Cauchy (1789—1857)
developed the frequency domain approaches at Bell Telephone Laboratories, and
explored and used these in communication systems. ([26])

Automatic Control 12
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» H. S. Black demonstrated the usefulness of negative feedback. ([196])

» H. Nyquist developed Re?eneration Theory for the design of stable amplifiers and
ity Criterion based on the polar plot of a complex function.

+ H.W. Bode used the magnitude and phase frequency response plot of a complex function
and investigated closed-loop stability using the notions of phase and gain margin. ([198])

+ The first textbooks on Control Theory appeared which discussed straightforward design

tools and provided great insight and guaranteed solutions to design problems. ([204],

» N. B. Nichols developed his Nichols chart for the design of feedback systems. ([26],

1927
1932
derived his Nyquist Stabi
([197])
1938
1945-1955
[205], [206], [207], [208])
1947
[201])
1948

* W. R. Evans presented his root locus technique, which provided a direct way to

determine the closed-loop pole locations in the s-plane. ([202])
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