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This is the basic principle of the acoustic method of
matching acoustic properties, and is known as inverse
optimisation. It was discovered in the 18th century. The
inverse optimisation method has been used widely in the
design and architecture of buildings, particularly in the
orchestral hall of Leipzig Hauptoper in Germany. The
author’s interest in the use of geometrical models in the
development of modern engineering technology has been
heightened by the attempts to establish a core of
engineering knowledge. In his view, such studies are
independent of scale or type of problem. This is quite
different from traditional engineering theory, which is
focused on the problem, and from engineering teaching,
which is focused on individual problem-solving, rather
than learning the techniques needed to solve any specific
problem. The geometrical models he discusses have an
important and distinctive feature: the use of idealised
geometric forms to represent the components of the
physical models, in a way similar to the use of models of
mechanisms to represent real-life components in
engineering. Physical models are very expensive to
manufacture. The author discusses the use of models,
mostly commercial scale models, in institutions such as
schools to teach the use of models in solving engineering
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design problems and to introduce the study of physics (a
major use), to communicate complex geometries that
cannot be illustrated by drawings, and to act as a starting
point to problem-solving. This should not be confused with
the use of physical models as true models of the
mechanical behaviour of materials. The author also
discusses the use of physical models as part of an
interdisciplinary project in the development of innovative
engineering designs. This is usually carried out in
collaboration with engineers from other disciplines, e.g.
mechanics and architecture, as part of a broader
engineering or construction project.

Building: 3,000 Years Of Design, Engineering And
Construction Download Pdf

Einstein, despite being a true genius, was not an
"engineer" in the formal sense of the term. He was not

part of the Bauhaus, nor did he actually design any
buildings. He wrote in German, he was a philosopher and

not a product of the German pragmatism of the Bauhaus. I
question whether Einstein would have approached the

engineering problem of curvilinear shells in the same way
as did Arup et al, which will be described in some detail.
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Archimedes (287 to 212BC) was an ancient Greek
mathematician and inventor who made a number of

important contributions to science and engineering and is
considered by many authorities to be one of the most
important scientists of all time (Priest 2008 ; Burkhard
2011 ; Thomas 2005 : 6-41). No less an authority than

Herbert Butterfield, the distinguished professor of
philosophy at Columbia University, wrote of him that "his
mathematical discoveries open up a new style of inquiry,

and place the foundations for future mathematical
modelling of the world" (1961 : 7). Archaeologist Richard
Krautheimer states that it is "widely believed" that the
"fundamental" core of Archimedes' work is "really the

original propositions of the calculus of variations" (2010 :
242). For Pliny the Elder, a Roman scholar and writer and,
like Archimedes, a native of Syracuse, "Archimedes' most
important contribution to science was his Calculus, which

demonstrated the relationship between volume and
surface area, a demonstration followed by thousands of

'humble' mathematical amateurs" (Cummins 1975 : 3-3).
For Sir Isaac Newton, who was born in 1642, the primary
role of a mathematician was to represent the power of

nature in terms that could be understood and used. In his
own words, "a mathematician is an engine wholly of pure
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mathematics, whose business is to lay open and to
explain the structure of things" (Young 2004 : 97). In the
same passage, he also said that "a mathematician is one

who makes a discovery out of a multiplicity of
unconnected instances and a general proposition out of a
great number of individual examples" (Young 2004 : 97).

It is interesting that, in a letter to a colleague, Newton
remarked that "the greatest mathematician, [that is,

Archimedes] is in my estimation the greatest physicist,
because he treated by a different method the problems of
physics" (Newton, 1746 : 103). This appreciation of their

complementarity is also found in a letter he wrote to
Leibnitz in which he said that "to examine optics by the
method of the calculus of fluxions is sometimes as noble
and sometimes far more useful than by the method of

geometrical and experimental observations" (Young 2004
: 166). In another letter to Leibnitz, Newton said that he
was always engaged in "a war of old and new opinions,
which is now making a progress" (Young 2004 : 104).
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