Transcomputation

to infinity and beyond!




lopics

A complex story made simple

e [earning the lessons of history - repeating
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History of Complex




Complex Numbers
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Complex Numbers

 Complex numbers were constructed from real
numbpbers

omplex arithmetic is consistent if real -




Complex Numbers

(x, 1)
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Complex Numbers
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* Really useful in physics and signal processing
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Consistency

* [ransreal arithmetic proved consistent by
machine proof (2006

e Transreal (2016) and transcomplex (20°

arithmetic proved consistent by construction



http://www.bookofparagon.com/Mathematics/PerspexMachineVIII.pdf
http://www.iaeng.org/IJAM/issues_v46/issue_1/IJAM_46_1_03.pdf
http://www.iaeng.org/publication/WCECS2014/WCECS2014_pp97-102.pdf

Transreal-Number Line




Transreal Numbers

Transreal numbers, t, are proper fractions of rea
numbers, with a non-negative denominator, d, a
a numerator, n, that

soneof-1,0, 1whend =0




Negative Denominators

An improper fraction may have a negative
denominator (-k) which must be made positive
before any transarithmetical operator is applied




Multiplication
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ddition of Two Infinities




General Addition

ad + bc
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Subtraction
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Associativity

a+b+c)=(@+b)+c




Commutativity
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Partial Distributivity

alb+c)=ab+ac




Comparison

 Mathematics checks for division by zero and,
it found, it fails -




The Future




The Future

e \We think the whole of mathematics extends to a
total (trans) syste




Tangent
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Tangent




Nullity Force

* There is no component of nullity on the real-
number-line, extended with positive and




Newton's Law 1




Newton's Law 2

e F=ma when 0<m <o and a is transreal

e a=F/mwhen O<m<o and F' is transreal




Newton's Law 3




Von Neumann Computer

* Lies about the physics of the universe: data can
be moved any distance in unit time!

e 2 GHz core stalls 90% of the time until the lie is
true!




Von Neumann Computer

 Up to 5 memory transactions per operation:
.= a + b has four reads of +, a, b, c and one
write of the result to




Serial Processing
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Slipstream Computer

* Dataflow means travel time is proportional to
distance so never stalls

th is independent of

e Dataflow means I/O bandw
the number of cores




Slipstream Processing
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Slipstream Processing
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Slipstream Processing
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Slipstream Processing
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Slipstream Processing
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Slipstream Processing
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Slipstream Processing




FPGA Prototype
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Conclusion

e [ransreal arithmetic contains real arithmetic

ber is finite




Transcomputation



https://plus.google.com/u/0/communities/103261551046378190173

