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SOME-THING FROM NO-THING: G. SPENCER-BROWN’S LAWS OF FORM
The knowledge of the ancients was perfect. How so? At first, they did not yet know there
were things. That is the most perfect knowledge; nothing can be added. Next, they knew
that there were things, but they did not yet make distinctions between them. Next they
made distinctions, but they did not yet pass judgements on them. But when the
judgements were passed, the Whole was destroyed. With the destruction of the Whole,
individual bias arose. - Chuang Tzu.
Anyone who thinks deeply enough about anything eventually comes to wonder about
nothingness, and how something (literally some-thing) ever emerges from nothing (no-thing).
A mathematician, G. Spencer-Brown (the G is for George) made a remarkable attempt to
deal with this question with the publication of Laws of Form in 1969. He showed how the
mere act of making a distinction creates space, then developed two “laws” that emerge
ineluctably from the creation of space. Further, by following the implications of his system to
their logical conclusion, Spencer-Brown demonstrated how not only space, but time also
emerges out of the undifferentiated world that precedes distinctions. I propose that SpencerBrown’s distinctions create the most elementary forms from which anything arises out of the
void, most specifically how consciousness emerges. In this paper I will introduce his ideas in
order to explore the archetypal foundations of consciousness. I’ll gradually unfold his
discoveries by first outlining some of the history of ideas that lie behind them.
George Boole’s Laws of Thought
Pure mathematics was discovered by Boole in a work which he called The Laws of
Thought. Bertrand Russell
Since computers and other networks deal with just such binary situations—yes or no, left or
right, up or down—it was natural to look to Boolean algebra for answers for network
problems. But because Boolean algebra had developed without an underlying arithmetic, it
was exceptionally difficult to find ways to deal with the problems. Spencer-Brown was forced
backwards into developing an arithmetic for Boolean algebra simply to have better tools with
which to work. As with so many of the hardest problems encountered in mathematics, what
he really needed was an easily manipulable symbol system for formulating problems.
Mathematicians had grown so used to Boole’s system, which was developed as a variation
on the normal algebra of numbers, that it never occurred to them than a more elegant
symbolism might be possible. What Spencer-Brown finally developed, after much
experimentation over time, is seemingly the most basic symbol system possible, involving
only the void and a distinction in the void.
The Emergence of Some-thing from No-thing
Nothing is the same as fullness. In the endless state fullness is the same as emptiness. The
Nothing is both empty and full. One may just as well state some other thing about the
Nothing, namely that it is white or that it is black or that is exists or that it exists not. That
which is endless and eternal has no qualities, because it has all qualities. C. G. Jung
(1920/1983).
Try to imagine nothingness. Perhaps you envision a great white expanse. But then you have
to take away the quality of white. Or perhaps you think of the vacuum of space. But first you
have to take away space itself. Whatever the void is, it has no definition, no differentiation, no
distinction. When all is the same, when all is one, there is no-thing, nothing. Paradoxically, in
Jung’s words: “nothing is the same as fullness.”
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Now make a mark, a distinction, within this void. As soon as that happens, there is a polarity.
Where before there was only a void, a no-thing, now there is the distinction (the mark) and
that which is not the distinction. Now we can speak of “nothing” as some-thing, since it is
defined by being other than the distinction.
Don’t throw up your hands in despair at trying to understand the abstract nature of all this.
Let’s bring it down to earth with an example. For our void, our nothingness, imagine a flat
sheet of paper. Let’s imagine that it has no edges, that it keeps extending forever. In
mathematics this is called the plane. Of course, this infinitely extended piece of paper isn’t
really nothing, but it is undifferentiated—every part of it is the same as every other part. So it
can at least be a representation of nothing. Now draw a circle in it, as below. You’ll have to
imagine also that this circle has no thickness at all. It simply separates two different states,
which we would normally think of as “inside” and “outside.” Following Spencer-Brown’s
terminology, we’ll call this the “first distinction.”
Where before there was no-thing, drawing the circle creates two things: an inside and an
outside (of course, we could just as readily call the outside the inside and vice versa. The
names are arbitrary.) Let that which is enclosed be considered the distinction, the mark, and
what is outside “not the mark” (remember, the circle has no thickness whatsoever.) Now, of
course, any distinction whatsoever would do. Any difference one could make which would
divide a unitary world into two things would be a proper distinction. Freudians like to point to
an infant’s discovery that the breast is separate from itself as the first distinction that leads to
consciousness. For many early cultures, the first mythological distinction was the separation
of land and sea, or light from darkness. In Jungian work, one first draws a circle, a mandala
in potentia, into which one projects emerging distinctions in one’s personality and
consciousness. But there are infinitely many distinctions possible within the world.
________________________________________________________________
Self-Reference, Imaginary Numbers, and Time
Space is what would be if there could be a distinction. Time is what would be if there could
be oscillation.
- G. Spencer-Brown (1973).
Spencer-Brown’s Laws of Form are an examination of what happens when a distinction is
made, when something emerges from the unconscious into consciousness. Hopefully, the
first of Spencer-Brown’s two rather oracular statements above now makes sense. We have
seen how space emerges from the mere fact of making a distinction. Neuro-biologist and
cybernetics expert Francisco Varela has called the latter, the creation of time, “in my opinion,
one of his most outstanding contributions” (1979, p. 138). Let’s see if we can bring equal
sense to it.
In solving many of the complex network problems, Spencer-Brown (and his brother, who
worked with him) used a further mathematical trick which he avoided mentioning to his
superiors, since he couldn’t then justify its use. He had been working with his new techniques
for over six years and was in the process of writing the book that became Laws of Form
when it finally hit him that he had made use of the equivalent of imaginary numbers within his
system.
Imaginary numbers evolved in mathematics because mathematicians kept running into
equations where the only solution involved something seemingly impossible: the square root
of -1 (symbolized by sqrt -1.) If you will recall from your school days, squaring a number
simply means multiplying it by itself. Taking the square root means the opposite. For
example, the square of 5 is 25; inversely the square root of 25 is 5. But we’ve ignored
whether a number is positive or negative. Multiplying a positive number times a positive
yields a positive number; but also multiplying a negative number times a negative number
also yields a positive number. So the square root of 25 might be either +5 or -5. But what
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then could the square root of a negative number mean?
This was so puzzling to mathematicians that they simply pretended such a thing could
not happen. This wasn’t the first time they had done this. Initially negative numbers were
viewed with the same uneasiness. The same thing happened with irrational numbers such as
the square root of 2 (an irrational number cannot be expressed as the ratio of two integers).
Finally, in the 16th century, an Italian mathematician named Cardan had the temerity to use
the square root of a negative number as a solution for an equation. He quickly excused
himself by saying that, of course, such numbers could only be “imaginary.” The name stuck
as more and more mathematicians found the technique useful, and the symbol forsqrt -1
became i (short for imaginary).
Spencer-Brown had come up with an equivalent situation in solving network problems.
Instead of the square root of a negative number, he found equations where a variable was
forced to refer to itself, like below:

Remember that f has to stand for some combination of marks that ultimately reduces to
either a mark or no mark. There is no problem with the first equation, where it works equally
well whether we substitute a mark or no mark. But in the second equation, if we assume that
f3 = the mark , then f3 = no mark. Similarly, if f3 = no mark , then f3 = the mark. That is, if the
value of the function is a mark, then it’s not a mark; if the value is not a mark, then it is a
mark.
Just as with imaginary numbers, we are dealing with an impossibility, in this case caused by
selfreference. Spencer-Brown simply made use of these impossible numbers in his
calculations without understanding what they meant. With the realization that these were
equivalent to imaginary numbers, he not only understood what they represented, but had an
insight to how imaginary numbers could be interpreted as well: both imaginary numbers and
his self-referential functions were “oscillations” in and out of the normal system. Let’s pause
and make that very clear. In the system created by Spencer-Brown’s Laws of Form, there are
only two possible solutions to an equation: the mark and no-mark. Yet these self-referential
equations have a 3rd solution, one that oscillates in and out of the system: first the solution is
the mark, then it’s not the mark, and so forth endlessly. Since this solution cannot be
found within the space created by the system, it has to be a movement in time.
Just as the space created by Laws of Form has no dimensions, neither does the time created
by it. You can’t refer to it in seconds or minutes; it is more primitive than that. This concept of
dimensionless time as a resolution for problems of self-reference has become a
commonplace through the wide use of computers. Computer programmers use the term
“iteration” to describe the movement of a program from one state to another. For example,
computer programs commonly count the number of times a sub-routine has run by adding an
instruction like “n = n + 1”, then checking the value of “n” to see if the sub-routine has run
enough times. It is understood that the “n” on the left side of the equation is a later stage than
the “n” on the right side. Time has entered the picture. But note that this time is
dimensionless. We can’t say that one “n” is a day or an hour or a minute or a second later
than the other “n”; all we know is that one state of “n” is later than the other state. This is
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analogous to how we created a space without dimension by the simple act of making a
distinction.

Spencer-Brown realized that his simple but puzzling little equation brought time at ist
simplest manifestation into the timeless world of his Laws of Form. Such equations simply
“oscillate” between one value and another, just as imaginary numbers provide the possibility
of oscillating between values that lie first on the real number line, than off it, then on it again,
and so forth.
Where to Go Next
Paradox, however, lies beyond opinion. Unfortunately, orthodox attempts to establish the
orthodoxy of the orthodox result in paradox, and, conversely, the appearance of paradox
within the orthodox puts an end to the orthodoxy of the orthodox. In other words, paradox is
the apostle of sedition in the kingdom of the orthodox.
Richard Herbert Howe and Heinz von Foerster (1975, pp. 1-3).
The most logical way to advance past Laws of Form is to start where it ends: with
selfreference. Spencer-Brown wisely finished his work at the point when self-reference
entered the picture, satisfied with the deep insight that self-reference introduces time. He left
it for others—non-mathematicians perhaps?—to think about the implications of what
happens when his timeless, dimensionless calculus enters the world of space, time, and
dimension in which we actually live.
A decade after the original publication of Laws of Form in 1969, Francisco Varela’s Principles
of Biological Autonomy (1979) extended Spencer-Brown’s work from a 2-value system to a
3-valued one in which self-reference joins the mark and the not-mark as the three primary
entities that constitute all reality. Varela was attempting to find the simplest possible way to
symbolize a reality which explicitly includes self-reference, since self-reference, in his words
“is the nerve of the kind of dynamics we have been considering in living systems and
autopoieses.” It’s important to realize that, while this extension provides a way to extend
Spencer-Brown’s calculus into biological systems, it in no way resolves the paradoxical
issues raised by the fact that a system as simple as that in Laws of Form led inevitably to
issues of selfreference that are undefinable within the system. Rather Varela admits selfreference as a distinction as valid as the primary distinction Spencer-Brown made, thus
accepting it as part of physical reality without questioning what that means. This is not a
failure to understand the issue presented by the appearance of time within Spencer-Brown’s
calculus, it is instead an explicit creation of a new calculus in which self-reference will be the
core.
A deeper understanding of self-reference is necessary to escape from logical conundrums
of the sort that appeared when self-reference necessarily began to poke its head into science
and mathematics in the late nineteenth and early twentieth centuries. Varela comments that:
it is, I suspect, only in a nineteenth-century social science that the abstraction of the
dialectics of opposites could have been established. This also applies to the observer’s
properties.…There is mutual reflection between describer and description. But here again we
have been used to taking these terms as opposites: observer/observed, subject/object as
Hegelian pairs. From my point of view, these poles are not effectively opposed, but moments
of a larger unity that sits on a metalevel with respect to both terms. (1979, p. 101).
Hegel’s version of the “dialectics of opposites” was organic. First there was a thesis, which
necessarily called into existence its antithesis. Out of the interplay between thesis and
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antithesis over time, ineluctably emerged a new synthesis of both. Then the cycle would
repeat with the emergent synthesis as a new thesis, which created a new antithesis, and so
on ad infinitum. The essentially nineteenth century slant of the dialectic was the emphasis on
the organic evolution over time. After Darwin, time could never again be ignored in
considering such issues. But note that effectively for Hegel, thesis and antithesis are related
in a selfreferential loop, from which eventually a new synthesis emerges. It was simply a little
too early in Hegel’s time for the mathematics to emerge.
Let me just give one final extended quote from Varela on this issue of self-reference, in this
case under the seemingly less fearful physical term of feedback. He comments that: „
When [Norbert] Wiener brought the feedback idea to the foreground, not only did it become
immediately recognized as a fundamental concept, but it also raised major philosophical
questions as to the validity of the cause-effect doctrine.…the nature of feedback is that it
gives a mechanism, which is independent of particular properties, of components, for
constituting a stable unit. And from this mechanism, the appearance of stability gives a
rationale to the observed purposive behavior of systems and a possibility of understanding
teleology.…Since Wiener, the analysis of various types of systems has borne this same
generalization: Whenever a whole is identified, its interactions turn out to be circularly
interconnected, and cannot be taken as linear cause-effect relationships if one is not to lose
the system’s characteristics“ (1979, pp. 166-167).
There are several important realizations within that statement. “Feedback…gives a
mechanism, which is independent of particular properties, of components, for constituting a
stable unit.” And consider the follow-up statement that “the appearance of stability gives a
rationale to the observed purposive behavior of systems and a possibility of understanding
teleology.” In other words, cause-and-effect is perhaps an overly crude description of any
reality that involves feedback. Feedback enables systems to preserve a personal integrity
over time, despite a widely varying set of outer circumstances. Once that self-referential
definition of a system is in place, the system is both necessarily purposeful, and its evolution
can be considered from a teleological, as well as a causal viewpoint, since the definition of
identity is more significant than the causal factors within which it functions.
So we find that whenever we attempt to describe sufficiently complex closed systems, selfreference is necessary in order to explain how those systems remain closed. On the other
side of the coin, chaos theory also emerges when sufficiently complex, self-referential open
systems are considered. Self-reference is the common denominator that underlies both
organic closure and change through the stages of chaos.
Therefore, it’s easy to understand why first Spencer-Brown, then Varela, wanted to isolate
what distinguished self-reference at its most basic. Though Spencer-Brown was dealing with
one of the purest (perhaps the single purest) mathematical systems ever developed, ist
development led him inevitably to self-reference, and that led him to the question of the
relationship between form and time. These issues, introduced by Spencer-Brown, extended
by Varela, remain as central and, unfortunately, as ignored or misunderstood as when Laws
of Form was first published. It is always difficult to interest the orthodoxy in questions that
end in paradox.
[In order to advance further in dealing with the self-referential issues presented by Laws of
Form, we have to turn to the work of mathematician Louis Kauffman, whose collaboration
with Varela on “Form Dynamics (Kauffman and Varela, 1980), formed the core of [the
discussion of wave forms in] chapter 12 of Principles of Biological Autonomy, the chapter in
which the mathematics of the 3-valued logic was presented. Kauffman’s own work adds
significantly to Spencer-Brown’s original work as it moves back-and-forth between the place
of “linguistic singularity”, as he terms the world of Spencer-Brown distinctions (Kauffman,
1998) and the outside world in which such self-referential issues do not collapse into
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singularities. This work builds on his concept of the “indicative shift” and culminates in his
collaboration with James M. Flagg on what Kauffman refers to as the “Flagg Resolution”.
Kauffman has presented this work to the readers on Cybernetics and Human Knowing in his
column “Virtual Logic.” I hope in the near future to complement this presentation with a paper
similar in format to the current paper on Laws of Form.]
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