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It has been my pleasure to give two presentations on Transmathematics to the Science Circle.  
Transmathematics allows division by zero by applying a careful selection of the ordinary pencil and 
paper methods of arithmetic to fractions of any real numbers. Everyone learns these methods in 
school but seems to be stumped when faced with a fraction over zero. The essential insight is that 
division by zero falls into three classes. Any positive number divided by zero is equal to infinity 
and any negative number divided by zero is equal to negative infinity. That much is already known 
to mathematics, in terms of limits, but in transreal arithmetic division by zero does not produce 
a variable quantity approached in the limit, instead it produces a fixed number. In transreal 
arithmetic the infinities are exact numbers. Having classified all positive numbers divided by zero 
and all negative numbers divided by zero, there is one more case to consider, one missing number. 
Transreal arithmetic defines that the real number zero divided by the real number zero is the 
transreal number nullity. It was my good fortune to invent nullity. When all three of these numbers 
are used as fractions, the specially selected algorithms of ordinary arithmetic continue to work. In 
this sense everyone has been able to divide by zero since secondary school.
 
Transreal arithmetic is controversial but is now gaining ground in a number of sciences. Perhaps 
the most advanced of these is mathematics where the notions of real limits, real derivatives, real 
integrals and complex numbers have all been extended to transreal form. Other advances have 
been made but have not been published yet. In philosophy, transreal arithmetic has been used 
to unify many different kinds of multi-valued logic and philosophers are beginning to explore 



both the historical context of transreal arithmetic and its impact in various technical areas of 
philosophy. Advances in computing remain controversial but are profound. Transreal versions of 
two’s complement and floating-point arithmetic remove bugs that are built into almost all of today’s 
computers. Further advances are known which provide a theory of how to build infinitely large 
computers but, again, this theory has not been published yet. Probably the least developed area 
is physics where it is known how to extend Newton’s laws of motion and various other parts of 
physics so that they work at singularities but, again, this has not been published yet.
 
Transmathematics is not only a  scientific enterprise, it has inspired published poetry and visual 
works of art.
 
I will be very happy to return to the Science Circle to tell you about future developments. For now, 
please do enjoy this book and the video recording of my second presentation. Feel free to join the 
Google+ Community Transmathematica or to contact me directly with questions.
 
RL Dr James Anderson
SL TheNumberNullity
james.a.d.w.anderson@btinternet.com
https://plus.google.com/communities/103261551046378190173

1.      Herman Bergson:
You said that possible worlds exist, what is the ontological meaning of the concept of "EXIST" 
here?

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


I am a scientist. I adopt the Principle of Physical Reality. I assume that everything that exists is 
physical. Descriptions of possible worlds exist in physical media, for example: in the writing of 
mathematical equations on paper or in a computer; in the vibrations of my vocal cords, the air 
and your ears when I speak about them; in the arrangement of neurons and neurotransmitters 
in my brain, and yours, when we think about them. Such physical things are the sum total of the 
existence of possible worlds or any other abstract entity. I do not believe in the Platonic Ideal of a 
non-physical existence of ideas.
 
Are you the new Turing, Nullity?
 
My work on division by zero has many applications in mathematics, physics and computing. I have 
criticised the von Neumann machine for making a physically impossible assumption that data can 
travel any distance in unit time. Halting the processor until data is ready wastes a great deal of time. 
Today’s computers typically waste 90% of their time, waiting for data. As clock speeds increase, 
the percentage wastage increases, which is to say that the efficiency of a von Neumann machine 
decreases with speed. The von Neumann machine’s efficiency also decreases with physical size as 
communicating across a large computer takes longer. Using multiple von Neumann cores on a chip 
decreases efficiency further. Each core conducts several memory transactions each time it executes 
an instruction: to fetch the instruction and arguments and to write back the solution. Thus the I/O 
demands on a chip increase in proportion to the number of von Neumann cores, which is to say that 
efficiency decreases in proportion to the number of cores.
 
By contrast, dataflow machines make physically realistic assumptions. The move data unit distance 
in unit time; data I/O to a chip, board, cabinet or network, is independent of the number of cores. 
Therefore the efficiency of a dataflow machine remains constant, regardless of physical size, speed 
or the number of cores.
 
Using transreal arithmetic has the further benefit that it is possible to arrange the instructions in 
a transreal computer so that they have no exceptions. This makes it possible to pipeline programs 
to any depth so that an entire, in line, program can execute, on successive data, every clock tick. 
Thus my machines execute an entire program in the time a von Neumann computer executes one 
instruction. That is a huge benefit! And one which scales up to any size and speed of computer 
because the efficiency remains constant.
 
My whole transmathematics is aimed at providing a basis for describing the physical world in 
every circumstance. The arithmetic is total and never has exceptions. I aim to exploit this to make 
computation more physically realistic so that we gain higher efficiency than is conceivable for the 
von Neumann machine.

I would love to be regarded as the new von Neumann, showing how computers can be physicalised 
in a better way. I would love to be regarded as the new Turing, extending mathematics so that it 
provides a better basis for computation.



 
On a personal level, I am not gay, like Turing, I am something else.
 

2. Dali Waverider: Does nullity have a representation?
 
Yes. It has a representation in two’s complement arithmetic and in floating-point arithmetic.
 
Two’s complement arithmetic has a number of problems. The bits in the representation describe 
one more negative number than positive. This leads to a bias. In inertial navigation systems it might 
lead to a system travelling in circles, in a Digital Signal Processing system it might introduce a 
whistling sound.
 
I am told that controlling bias in inertial navigation systems can consume 80% of the circuitry on a 
board. A computer chip does most of the work but it is biased. It is not possible to correct the bias 
with another computer chip because they all work the same way. One has to use bulk circuitry to 
handle the bias on input and output to the board. In these applications, using transreal arithmetic 
would improve the efficiency of the board by 400%, i.e. by removing 4 parts in 5, i.e. 80% of the 
circuitry. Companies currently do not do this because there are no transreal IP cores in FPGAs 
or ASICS and because the popular programming languages do not support transreal arithmetic. 
That could change, very quickly, when the first manufacturer takes the plunge and implements a 
transreal computer chip. I am trying to raise money to start up a company to manufacture and sell 
transreal computers so, perhaps, I will be the first to bring transreal computers to market.
 



In two’s complement arithmetic the complement of zero is zero; the complement of all positive 
numbers is their negative value; the complement of all negative numbers, except for the most 
negative number, is their positive value; and the complement of the most negative number is itself. 
The complement operation is used to implement subtraction in computers. It gets the answer right, 
in every case, except with the most negative number. This most negative number is called the weird 
number because it breaks the rules of integer arithmetic. In transreal arithmetic, I use the binary 
code for the weird number to encode nullity. It is now correct that the complement of nullity is 
nullity. This removes both the weird number and bias.
 
Two’s complement has a third property that is problematical in most applications. It wraps around. 
For example, subtracting one from the most negative number produces the most positive number 
and adding one to the most positive number produces the most negative number! This wrap 
around can occur from anywhere to anywhere. I handle this in a standard way be encoding negative 
infinity as the most negative number, adjacent to the weird number, now nullity, and encoding 
positive infinity as the most positive number, which is also adjacent to the weird number, now 
nullity.  Thus two’s complement becomes a faithful representation of a transinteger arithmetic 
with a fixed number of integers. Thus trans-two’s-complement arithmetic removes bias, the weird 
number and wraparound.
 
There is a good reason why transreal arithmetic is such a good basis for two’s complement 
arithmetic. Computers are total – every state of bits can occur. Transreal arithmetic is also total – 
every arrangement of arguments is legal – so transreal arithmetic can be mapped onto computer 
hardware in a faithful way. But real arithmetic is partial, it cannot divide by zero, so when it is 
mapped onto a total system, such as a computer, then either it wastes states or it creates error 
states. Computer Science has so far chosen that states should not be wasted so real arithmetic 
necessarily creates error states on a computer – where transreal arithmetic does not!
 
Now let’s consider the most popular form of computer arithmetic – as specified in the IEEE 754 
computer standard. This computer arithmetic is total. A consequence of encoding the sign of a 
number separately from its value is that there is a minus zero as well as an ordinary zero. These 
two zeros have different properties which are the cause of some very subtle and damaging bugs. In 
fact, negative zero is a category error – it is a limit not a number. Using it as a number necessarily 
introduces bugs into some calculations. The bugs can be handled by supplying extra code. I use the 
binary code for negative zero to encode nullity. This removes all of the problems associated with 
negative zero.
 
IEEE float also has many Not a Number (NaN) objects. In 64-bit arithmetic, as used in most 
computers, it has nine quadrillion NaN states. This is an astronomical number: roughly one 
hundred thousand NaNs for every star in our Milky Way galaxy. In 128 bit arithmetic, which is used 
in scientific applications, this rises to ten decillion NaN states – roughly one million NaNs for every 
star in the visible universe. Transfloating-point arithmetic does not have any NaNs so it saves all 
these states. Instead all of the NaN states are used to encode real numbers. Positive and negative 
numbers are encoded by the floating point numbers with maximum exponent and mantissa, the 



sign bit says whether the infinity is positive or negative. This saving is enough either to double 
the range of real numbers encoded by the floating-point bits or to halve the size of the smallest 
magnitude, non-zero number. This latter approach has the benefit that the range of transfloating-
point numbers is almost the same as floating-point numbers, it is just one positive and one negative 
number smaller, but the precision is doubled. This is a doubling in the exponent, not the mantissa, 
so it does not guarantee that calculations will be more accurate. It does guarantee that all in-range 
calculations will be at least as accurate as in IEEE floating-point arithmetic and they may be twice 
as accurate.
 
Companies do not use transfloating-point arithmetic because they have a lot of legacy code. If and 
when my company is funded, I will produce a transfloating-point machine.

Exterminate NaNs!
I approve of exterminating NaNs though even with a total arithmetic some functions remain partial. 
In a von-Neumann computer there would be an advantage in retaining one signaling NaN and 
one quiet NaN. I would encode these by shifting the transfloating-point infinities down one place 
and storing the NaNs where the transreal infinities used to be. I would encode the Quiet NaN with 
positive (i.e. zero) sign bit so that integer-zero comparisons run at full speed. I would use minus 
NaN to encode signaling NaNs.
 
Could you contrast the movement toward multiprocessing with von Neumann machines, 
with how multiprocessing will work in your approach?
 
Sure. In this written answer, I have answered your question as part of the answer to Herman 
Bergson.



3. Chekov Dubrovna:
Might you comment briefly on how the gains in computational efficiency via nullity relate to 
or contrast with superposition and/or prospective quantum computing?
 
Quantum computers are amazing. A bit in an ordinary computer is either zero or else one. A qbit 
in a quantum computer can additionally be both zero and one. Quantum computers work by 
initialising their qbits to the superposition state of being both zero and one and then collapsing 
them into zero or else one states to give the answer. Quantum machines are inherently stochastic so 
one has to run a computation several times before one has confidence in it.
 
Adding one bit is added to an ordinary computer doubles the time needed to search all states. 
Adding one qbit to a quantum computer increases the time by a single unit. In fact a moderate 
number of qbits can be handled in a single unit of time – providing this unit is sufficiently long. It 
is limited by light speed within the quantum computer. At the moment, quantum computers are so 
big that they as clocked slower than standard computers. A single qbit has an area of about 30 cm, 
about the size of a pizza, whereas a bit in a standard computer is a few microns across – much too 
small to be seen with the naked eye!
 
Current quantum computers have very few qbits – typically no more than three! This, coupled with 
their slow speed, means that today’s quantum computers are slower than ordinary computers but, 
in the future, they might be very much faster!
 
However, I expect there to be a long period, perhaps decades, when quantum computers have 
a much smaller number of states than conventional computers. In this period there will be an 
advantage in having hybrid systems. As I said in my answers to Herman and Dali, von Neumann 



computers cannot be scaled up efficiently but transreal, dataflow computers can so I expect them to 
produce more efficient hybrids.
 
A second property of my transreal computer is that it is a wave machine. It has waves of data 
and control that flow through it. These have the property that data always arrives before control. 
Quantum computers can also be thought of as wave machines. This makes the two kinds of machine 
capable of a very intimate hybridization so, again, I expect transreal/quantum hybrids to be more 
efficient that von Neumann/quantum hybrids.


