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A Calculus of Negation in Communication
Dirk Baecker1

The paper compares Claude E. Shannon’s mathematical theory of communication to George 
Spencer-Brown’s calculus of indications. Whereas the former proposes a probabilistic understanding 
of information and a redundant world of a code shared among sources and destinations of messages, 
the latter proposes to start with not just binary but general negation and to account for observers 
either following a call or crossing the distinction being called. Both Shannon’s theory and Spencer-
Brown’s calculus share a cybernetic understanding of control and communication that centers 
around replacing a complex and, therefore, untreatable contingency with a sequence of many “more 
special” contingencies relating to one another. In Shannon’s theory, that sequence is exogenously 
given and technically constrained as the set of possible messages, whereas in Spencer-Brown’s 
calculus, it is a sequence of crosses by first-order and markers by second-order observers 
concatenated within the form of their distinction. The calculus of Spencer-Brown imagines states of 
time as the precondition for the resolution of a complex contingency. Information and 
communication are to be analyzed in time, not in space. They are events that, appearing and 
vanishing instantaneously, induce their own decay while also calling for new, or the same, 
indications and distinctions to be called and crossed.
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I. Selection

Claude E. Shannon, in his 1948 paper “A Mathematical Theory of Communication,”2

distinguishes between aspects of communication considered to be relevant to the
engineering problem and those that are not. The former are referred to as significant
aspects of communication and the latter as semantic aspects of communication
(which, to the dismay of humanities people, are considered less relevant). The
engineering problem is that of “reproducing at one point either exactly or
approximately a message selected at another point” (Shannon, 1963, p. 31). To be able
to solve this problem, Shannon chooses a statistical mechanics approach as already
proposed by Harry Nyquist and Ralph V. L. Hartley. “The significant aspect,” then, “is
that the actual message is one selected from a set of possible messages” (Shannon,
p. 31). A message is defined as its probability of occurrence with respect to all other
messages within a determined set of messages. Knowing the set allows one to correct
or restore a message distorted by noise. 

Apparently, such a statistical notion of a message has nothing to do with the
semantic aspects of communication that lend meaning to a message. Shannon focused
rather exclusively on the engineering problem, of ensuring the transmission of
messages or, rather, signals. The transmission of messages depends on the ability to
correct distorted messages. Moreover, this engineering problem related to an earlier

1. Email: Dirk.Baecker@uni-wh.de
2. The title was later changed to “The Mathematical Theory of Communication.”



A Calculus of Negation in Communication 27

Leibniz, G. W. (2014). Leibniz’s monadology: A new translation and guide (L. Strickland, Trans.). Edinburgh:
Edinburgh University Press. (Original c. 1714)

Luhmann, N. (1990). Meaning as sociology’s basic concept. In Essays on self-reference (pp. 21–79). New York:
Columbia University Press. 

Luhmann, N. (1975). Über die Funktion der Negation in sinnkonstituierenden Systemen. In H. Weinrich (Ed.),
Positionen der Negativität. Poetik und Hermeneutik (vol. VI; pp. 201–218). Munich: Fink.

Luhmann, N. (1995). Social systems (J. Bednarz, Jr., Trans.). Stanford, CA: Stanford University Press.
Luhmann, N. (1992). What is communication? Communication Theory, 2, 251–259.
Luhmann, N. (1997). The control of intransparency (M. P. van der Marel & A. Zÿlstra, Trans.). Systems Research and

Behavioral Science, 14(6), 359–371.
MacKay, D. M. (1969). Information, mechanism and meaning. Cambridge, MA: The MIT Press.
Peirce, C. S. (1933). A Boolean algebra with one constant. In C. Hartshorne & P. Weiss (Eds), Collected papers of

Charles Sanders Peirce, vol. 4, The simplest mathematics (pp. 13–18). Cambridge, MA: Harvard University
Press.

Ruesch, J. & Bateson, G. (1987). Communication: The social matrix of psychiatry. New York: Norton.
Sacks, H. (1992). Lectures on conversation (G. Jefferson, Ed.; E. A. Schegloff Introduction). Oxford: Oxford

University Press.
Serres, M. (1968). Hermès I: La communication. Paris: Minuit.
Serres, M. (1982). The parasite. (L. R. Schehr, Trans.). Baltimore, MD: Johns Hopkins University Press.
Shannon, C. E. (1949). Communication theory of secrecy systems. Bell System Technical Journal, 28, 656–715.
Shannon, C. E. (1963). A mathematical theory of communication. In C. E. Shannon & W. Weaver, The mathematical

theory of communication (pp. 29–105). Urbana, IL: Illinois University Press. (Reprinted from 1948 publication:
Bell System Technical Journal, 27, 379–423 & 623–656)

Shannon, C. E. (1993a). A symbolic analysis of relay and switching circuits. In N. J. A. Sloane & A. D. Wyner (Eds.),
Collected papers (pp. 471–495). New York: The Institute of Electrical and Electronics Engineers, Inc.

Shannon, C. E. (1993b). Communication theory – Exposition of its fundamentals. In N. J. A. Sloane & A. D. Wyner
(Eds.). Collected papers (pp. 173–176). New York: The Institute of Electrical and Electronics Engineers, Inc. 

Sheffer, H. M. (1913). A set of five independent postulates for Boolean algebras, with applications to logical constants.
Transactions of the American Mathematical Society, 14, 481–488.

Simondon, G. (2017). On the mode of existence of technical objects, (C. Malaspina & J. Rogove, Trans.). Minneapolis,
MN: Univocal Publishing.

Spencer-Brown, G. (1961). Design with the NOR, mimeograph. London: Mullard Equipment Limited.
Spencer-Brown, G. (1972). Laws of form. New York: Julian Press.
Truffaut, F. (1985). Hitchcock (Rev. ed.; H. G. Scott, Trans.). New York: Simon & Schuster.
von Foerster, H. (2003): Notes on an epistemology for living things. In Understanding understanding: Essays on

cybernetics and cognition (pp. 247–259). New York: Springer.
von Foerster, H. (1980). Epistemology of communication. In K. Woodward (Ed.), The myths of information,

technology and post-industrial culture (pp. 18–27). Madison, WI: Coda. 
von Neumann, J. (1956). Probabilistic logics and the synthesis of reliable organisms from unreliable components. In C.

E. Shannon & J. McCarthy (Eds.), Automata Studies (pp. 43–98). Princeton, NJ: Princeton University Press.
Watzlawick, P., Beavin, J. H., & Jackson, D.D. (1967). Pragmatics of human communication: A study of interactional

patterns, pathologies, and paradoxes. New York: Norton.
White, H. C. (1992). Identity and control: A structural theory of action. Princeton, NJ: Princeton University Press.
Wiener, N. (1961). Cybernetics, or control and communication in the animal and the machine (2nd ed.). Cambridge,

MA: The MIT Press.
Wittgenstein, L. (2001). Tractatus logico philosophicus. London: Routledge.
Wittgenstein, L. (1979). Notebooks 1914–1916 (2nd ed.; G. H. von Wright, G. E. M. Anscombe, Eds.; G. E. M.

Anscombe, Trans.). New York: Harper & Brothers.

Quehenberger, R. (2016). Center of the Epita-Dodecahedron. Logo for Symmetry Festival 2016. 
Digital illustration.



Quehenberger, R. (2017). Quantum Cinema, a Digital Vision: Preview. 
Circles of 5 epitahedra in the icosahedron. Illustration.




