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Pierre-Simon Laplace
(23 March 1749 — 5 March 1827)

was a French scholar and polymath whose work was important to the development

of engineering, mathematics, statistics, physics, astronomy, and philosophy. He summarized and
extended the work of his predecessors in his five-volume Mécanique Céleste (Celestial Mechanics)
(1799-1825). This work translated the geometric study of classical mechanics to one based

on calculus, opening up a broader range of problems. In statistics, the Bayesian interpretation of
probability was developed mainly by Laplace. Laplace formulated Laplace's equation, and
pioneered the Laplace transform which appears in many branches of mathematical physics, a field
that he took a leading role in forming. The Laplacian differential operator, widely used in
mathematics, is also named after him. He restated and developed the nebular hypothesis of

the origin of the Solar System and was one of the first scientists to postulate the existence of black
holes and the notion of gravitational collapse.

Laplace is remembered as one of the greatest scientists of all time. Sometimes referred to as

the French Newton or Newton of France, he has been described as possessing a phenomenal
natural mathematical faculty superior to that of any of his contemporaries. He was Napoleon's
examiner when Napoleon attended the Ecole Militaire in Paris in 1784. Laplace became a count of
the Empire in 1806 and was named a marquis in 1817, after the Bourbon Restoration.
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{( (Ls + R)i(s) + K,w(s) = v(s)
(Js + b)w(s) + T, (s) = K,i(s)
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x = f(x(®),u®),t)
y = h(x(®),u(®),t)
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x = Ax + Bu - sx(s) = Ax(s) + Bu(s) - x(s) = (sI — A)"1Bu(s)
y = Cx + Du - y(s) = Cx(s) + Du(s) » y(s) = [C(s] — A)~B + D]u(s)
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H(s) = % = [C(sI — A)~1B + D]
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% Different ways to represent a system:
% 4
% P(s) = -—-———-----————-—-
% (s - 1)(s - 2)
clc
% Tf format
num=4; den=[1 -3 2]; plantl=tf (num,den)
4
plantl = --—-—-—----—————-
s*2 - 3 s + 2
% ZPK format
k=4;z=[]; p=[1 2]; plant2=zpk(z,p, k)
4
(s-1) (s-2)
% converting to state space
[Ap,Bp,Cp,Dpl=tf2ss (num,den)
Ap = Bp = Cp = Dp =
-2 1 0 4 0
1 0 0
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%%

% The smart way to define and simplify the block digrams and SFG

% % We can change the properties of the generated plant using
clear all % get and set comands or as following.

s=zpk('s'); % zero-pole format

P=1/((s-1)*(s-2)) % plant plant_ic.InputName={'r'}; % Set the input names
Co=(s+1)/ (s+2)*2; % outer loop controller plant_ic.OutputName={'y'}; % Set the output names
Ci=1/s*2+s+1; % inner loop controller

%% We can make sure that our augmented system has its minimal

% construct the interconnection structure, plant ic; % realization to avoid un-contrallability for some hidden modes

% Check zero-poles patterns and use minreal

systemnames = 'P Co Ci'; plant_ic = minreal (plant ic)

inputvar = '[r]'; plant_ic =

outputvar = '[P]'; From input "r" to output "y":

input_to P = '[ Co - Ci ]'; s*2 (s+l1)

input to Co = '[ r - P]'; T T T e

input to Ci = '[P]'; (s+1.727) (s+2.316) (s”2 + 0.1909s + 0.2948) (s*2 - 2.234s + 3.393)

sysoutname = 'plant ic'; Continuous-time zero/pole/gain model.

cleanupsysic = 'yes';

sysic
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Samuel Jefferson Mason (1921-1974)

was an American electronics engineer. Mason's invariant and Mason's rule are named after
him. He was born in New York City, but he grew up in a small town in New Jersey. He
received a B.S. in electrical engineering from Rutgers University in 1942, and after
graduation, he joined the Antenna Group of MIT Radiation Laboratory as a staff member.
Mason went on to earn his S.M. and Ph.D. in electrical engineering from MIT in 1947 and
1952, respectively. After World War II, the Radiation Laboratory was renamed the MIT
Research Laboratory of Electronics, where he became the associate director in 1967.
Mason served on the faculty of MIT from 1949 until his death in 1974 — as an assistant
professor in 1949, associate professor in 1954, and full professor in 1959. Mason
unexpectedly died in 1974 due to a cerebral hemorrhage.

Mason's doctoral dissertation, supervised by Ernst Guillemin, was on signal-flow graphs and
he is often credited with inventing them. Another one of his contributions to the field of
control systems theory was a method to find the transfer function of a system, now known
as Mason's rule. Mason was an expert in optical scanning systems for printed materials. He
was the leader of the Cognitive Information Processing Group of the MIT Research
Laboratory of Electronics, and he created systems that scanned printed materials and read
them out loud for the blind. Similarly, he developed tactile devices powered

S350 )} ais)Sp by photocells that enabled the blind to sense light.
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