Von Neumann

The computer and the brain




John von Neumann (1903-1957) was a mathematician greatly
renowned for his theory of games, which has had considerable
influence on the field of economics, and for his work at the
Electronic Computer Project at the Institute for Advanced Study,
Princeton, where he was one of the institute's original professors.
During his relatively short lifetime he made significant contribu-
tions to quantum physics, logic, applied mathematics, and
computer science; much of his work s still in use today. With

EJ. Murray, he developed the theory behind the quantum concept
“rings of operators,” now termed von Neumann algebras. A
forerunner in the field of computer science, he addressed design
questions such as how to construct cellular automata and the use
of the bit in computer memory. He served as a military consultant
during World War II and later participated in the creation of the
hydrogen bomb. At the time of his death from cancer in 1957,

he was a member of the Atomic Energy Commission.
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Von Neumann wrote 150 published papers
In his life; 60 in pure mathematics, 20 In
physics, and 60 in applied mathematics.

His last work, Gravestone of John von
Neumann written while in the hospital and
later published in book form as The
Computer and the Brain, gives an
Indication of the direction of his interests at
the time of his death.




Logic and set theory
Quantum mechanics
Economics and game theory

Mathematical statistics and
econometrics

Nuclear weapons
Computer science
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The computer and the brain

The computer and the brain
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The basic component ot this system 1s ..
cell, the neuron, and the normal function of a
neuron is to generate and to propagate a nerve
impulse. This impulse is a rather complex process,
which has a variety of aspects—electrical, chem-

ical, and mechanical. It seems, nevertheless, to be
a reasonably uniquely defined process, 1.e. nearly
the same under all conditions; it represents an es-
sentially reproducible, unitary response to a rather
wide variety of stimuli.




Chapters

Stimnulation Criteria

The Problem of Memory in the Nervous System

Digital and Analog Parts in the Nervous System

Coniro! of the Functioning of a Machine

The Logical Structure of the Nervous System

Nature of the System of Notations Employed

Qluestion of Language
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One dimensional functlon Mapplng from R






















Function visualization

Two-dimensional functions

Mapping from R? to R?

Linear functions
f(x,y)=x+y+2




Nonlinear functions

f(x,y)=tanh(x+y)
f(x,y)=tanh(x+y)+tanh(x-2y)
f(X,y)=x"2+y"2
f(x,y)=sIn(x+y)+cos(X-y)




