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 For reasons that are obscure to me, some students find cybernetics to be a rather dry subject.  
I have found that one way to enliven my lectures is to restate a theoretical point in the form a 
limerick.  Limericks bring a smile and demonstrate that the subject can be approached in a variety 
of ways.  This article is in part an effort to describe the history of cybernetics in verse.  For 
instructions on how to write limericks, see Asimov (1975). 
 
1.  The field of cybernetics was named by Norbert Wiener.  The word "cybernetics" comes from the 
Greek word for steersman or the helmsman on a ship.  Wiener's book, Cybernetics:  Control and 
Communication in Animal and Machine, was published in 1948 and generated much public interest 
and debate.  Some people were concerned that the new science would be used to manipulate human 
beings.  Wiener set forth his views about the preferred use of cybernetics in a 1950 book for a 
popular audience titled, The Human Use of Human Beings. 
 
Knowing science has often been abused, 
Norbert Wiener chose not to be excused. 
     "Rather than be controlled 
     The people should be polled. 
Humans should be humanly used." 
 
 



 
2.  The first meetings in the field of cybernetics were held in New York City in the late 1940s and 
early 1950s under the sponsorship of the Josiah Macy Jr. Foundation.  The subject of the 
conferences was "Circular Causal and Feedback Mechanisms in Biological and Social Systems."  
The Macy conferences were chaired by Warren McCulloch and were attended by Norbert Wiener, 
John Von Neumann, Margaret Mead, Gregory Bateson, Ross Ashby, Heinz Von Foerster and other 
well-known cyberneticians (Von Foerster, et al., 1955). Circular causal processes are fundamental 
to cybernetics.  However, in the informal fallacies (Engel, 1980) circular reasoning is labeled an 
error in thought. This is just one way in which cybernetics runs counter to conventional 
scholarship.  
 
The notion of two-way causation 
At first glance aroused a sensation; 
     For it's easy to see 
     That if A causes B, 
Then B causing A...  Oh, tarnation!     
 
 
3.  Warren McCulloch pioneered a field he called "experimental epistemology."  He sought to 
understand cognition through neurophysiology and mathematics.  He also postulated a principle of 
redundancy of potential command: power resides where information resides (McCulloch, 1965, pp. 
226, 229). 
 
Once power went to those who had the might; 
Legal systems gave more power to the right; 
     But redundancy of command 
     Says that power lies in the hands 
Of those who with information see the light.  
 
 
4.  Feedback is perhaps the most well-known idea in cybernetics. Some people still associate 
cybernetics with servomechanisms.  Because the idea is fundamental, feedback is one of the first 
concepts covered in cybernetics courses.  However, some students believe that positive feedback is 
"good" whereas negative feedback is "bad."  Correct conceptions do not take root until 
misconceptions are dispensed with. 
 
A machine with the proper feedback 
Will make whatever we lack. 
     If it grows, it's positive; 
     If it's stable, it's negative; 
Assigning the sign takes a knack. 
 
 
5.  Gregory Bateson (1972), an early cybernetician, formulated the double bind theory to explain 
schizophrenia.  A double bind can be created when what is said verbally contradicts the message 
given in body language.  Whichever message one replies to, one is criticized.  As an example of a 



double bind, consider the following story.  A mother gives her son two ties -- one blue and one 
brown.  She comes to visit, and the son wears the blue one.  When she sees him, she says, "You 
didn't like the brown one."  No matter what he does, he can't win. 
 
Greg Bateson one day made a find. 
Dual signals produce their own kind. 
     "Get out, you're so cruel! 
     I love you, you fool." 
Would this cause a split in your mind? 
 
  
6.  A seminal paper in cybernetics was the article, "What the Frog's Eye Tells the Frog's Brain," by 
Jerome Lettvin, Humberto Maturana, Warren McCulloch, and Walter Pitts (McCulloch, 1965).  It 
demonstrated that the eye does not receive information and then pass it to the brain for 
interpretation.  Rather, each neuron is a computational element, and only certain types of signals 
are perceived at all. 
 
If you were an eyeball in pain, 
And you spied a cool pool down the lane, 
     But the rest of the bod  
     Could just barely jog, 
What would you then tell to the brain? 
 
 
7.  At a conference in Acapulco in 1980 Ernst Von Glasersfeld (1981) referred to the work on the 
visual system of the frog.  Apparently frogs will die of starvation if surrounded by immobile but 
quite edible flies, but if one rolls a bee-bee across a frog's field of vision, it will strike out with its 
tongue and swallow it with relish.  Hence the frog is constructed to eat, not flies, but moving black 
specks of a certain size.  I thought this was a delightful story and so wrote a limerick about it.   
 
A rather dim-witted, large frog 
Ate bee-bees I rolled down his log. 
     For me they were slugs, 
     But for him they were bugs. 
Will he sink when he jumps in the bog? 
 
 
When Ernst read this limerick, he felt that the frog had been maligned.  His purpose in telling the 
story had been to illustrate how the nervous system constructs a "reality."  In defense of the frog, 
Ernst wrote the following limerick.   
 
The beebees in Frog made a lumpl, 
Too heavy for him to jumpl; 
   So he stood on his head 
 And dropping the lead 
 He pensively said, 



"There must be more than one bee in Umpl." 
 
 
8.  W. Ross Ashby is the great axiomatist of cybernetics.  His Principle of Self-Organizing Systems 
can be thought of as a more general version of Darwin's theory of natural selection, learning theory, 
and a theory of political and economic development.  The principle resolves the problem of 
emergence or how more complex structures emerge despite the tendency for unavailable energy to 
increase.  The principle notes that as a system goes to equilibrium, a large variety of possible states 
is reduced to just the equilibrial states.  As the equilibrial states are selected, the system becomes 
organized (Ashby, 1981, pp. 51-74). 
 
Ludwig Boltzmann thought that order was improbable. 
Norbert Wiener said in enclaves it is possible. 
     But the tables were turned 
     When Ross Ashby learned, 
Organization by selection is unavoidable. 
 
 
9.  Evolution involves two processes.  The first process is differentiation -- the creation of new 
alternatives or the expansion of variety.  The second process is selection -- the elimination of 
inappropriate alternatives or the reduction of variety.  Ashby emphasized selection.  Von Foerster 
(1981, pp. 2-22) showed how the movement toward equilibrium can lead to new structures and 
hence increase variety.  
 
A spry British scholar named Ross 
Saw order where others saw chaos. 
     What's fit is selected; 
     What's not is rejected; 
Variety is gained when it's lost. 
 
 
10.  For Ashby (1981, pp. 231-140) a constraint was anything that reduced the variety possible or 
imaginable to the variety actually observed.  A scientific law would be an example of a constraint.  
However, for many people the term "constraint" carries a connotation of confinement, restriction or 
even manipulation.  Some people have difficulty reading Ashby because of the slightly different 
meanings he sometimes gives to words. 
  
Once a British seer named Ashby 
Viewed the world with equanimity. 
     "I have no complaints, 
     For I know the constraints 
Are what tell us what can and cannot be." 
 
 
11.  Some people find Ross Ashby's Law of Requisite Variety (1956, 1960, 1981) unimpressive.  
They say it is trivial.  Those who find it useful say it is fundamental.   The law says that the amount 



of selection that can be performed is limited by the amount of information available, or the variety 
in a regulator must be at least as great as the variety in the system being regulated.  The limerick 
addresses the question of how people decide what ideas are important.  Some people, usually social 
scientists, feel that an idea in order to be important must be counter-intuitive.  Others, usually those 
trained in the natural sciences, evaluate ideas according to their fruitfulness in producing other 
useful ideas.  
 
At first it seemed easy to follow; 
Post facto some theorems seem hollow; 
     But the fact that regulation 
     Requires information 
Is a thought from which many can follow. 
 
 
12.  Philip Owen (1972), a former student of Ross Ashby, suggested that one could measure 
subjectivity by the number, and hierarchical arrangement, of distinctions made. 
 
Phil Owen was a master of variety. 
"The trick lies in the source of specificity. 
     Just pick your own slots, 
     There can be just lots. 
Thereby I shall count the subjectivity." 
 
 
13.  Whereas most cyberneticians are primarily concerned with what von Foerster calls the one-
brain problem (psychology or artificial intelligence), Stuart Umpleby (1990), a student of both 
Ashby and von Foerster, is primarily interested in large social systems. 
 
Said a theorist named Stuart A. Umpleby 
On the effect of ideas on society, 
     "If ideas that explain 
     In turn cause some change, 
Does our certainty lead to uncertainty?" 
 
 
14.  Gordon Pask (1964) at one time was a designer of teaching machines.  But rather than use B.F. 
Skinner's idea of operant conditioning, Pask saw the conversation between student and machine as 
an instance of mutual modeling. 
 
A spry British scholar named Pask 
Set automated teaching as his task; 
     But rather than just lecture 
     His machine would know the structure 
Of the notions in each student in the class. 
 
 



15.  Stafford Beer (1981), a British management consultant and friend of Ashby, von Foerster, and 
Pask, has consulted with numerous corporations and several national governments.  His most well-
known consulting assignment was with Salvador Allende's government in Chile from 1970 to 1973. 
 
A Briton named Stafford Beer 
Did consulting both far and near. 
     "Since many corporations 
     Are larger than small nations, 
Designing governments is not so weird." 
 
 
16.  In his book The Mind of the Dolphin:  A Nonhuman Intelligence, John Lilly wrote about his 
research on communication with dolphins.  Dolphins live in a world they create through sonar.  
They are very adept at processing sounds. 
 
Said Lilly to a female colleague, 
"We can see far better than he." 
     But from the tank there came clicks, 
     "So what, you dry hicks, 
For I hear far better than thee." 
 
 
17.  Ludwig von Bertalanffy was the founder of general systems theory.  He began his career with a 
major work on the thermodynamics of biological systems and spent his later years promoting 
general systems theory. 
 
Bertalanffy was a German biologist; 
'Twas a theorist and not a phylogenist. 
     "Open systems explain 
     How life is maintained! 
The world needs a new kind of scientist." 
 
 
18.  James G. Miller (1978) claims that nineteen critical subsystems can be found in any living 
system.  He formulated hypotheses that he suggests should be tested across levels -- cell, organ, 
organism, group, organization, nation, and world.  He treats information not as a "reduction of 
uncertainty" (Shannon) or as "that which changes us" (Bateson) but rather as something that goes 
in, is processed, stored, and goes out again.  
 
A theorist named James G. Miller 
Is the great hypothesis collector. 
     "What goes in must come out, 
     Tho' it may go 'round about." 
Does this help explain Hellen Keller? 
 
 



19.  Ilya Prigogine won the Nobel Prize for chemistry for going beyond von Bertalanffy's work on 
the thermodynamics of biological systems.  He has suggested that fluctuations can explain order far 
from equilibrium and that bifurcations explain the growth of order (Nicolis and Prigogine, 1977).  
 
A Belgian named Ilya Prigogine 
Said, "Physics today is not so keen. 
     By now we all know, 
     Toward disorder things go, 
But life can exist far from the mean." 
 
 
20.  In The Design of Inquiring Systems, a philosopher's look at expert systems, C. West 
Churchman described several different systems of thought, each named after a well-known 
philosopher.  The philosophers he chose were Leibniz, Locke, Kant, Hegel and Singer.  
 
Some data show that science is inductive; 
Tho' others have concluded it's deductive. 
     But the point to C. West Churchman 
     Is, no matter what is certain, 
Belief in one approach can be seductive. 
 
 
21.  In Principia Mathematica Russell and Whitehead grappled with the problem of the set of all 
sets that do not contain themselves.  They recognized that if one formulates a set that refers to 
itself, the result will be a paradox.  Paradox is a kind of inconsistency and hence is anathema to 
mathematicians.  To resolve the problem, they formulated the theory of a hierarchy of types.  
However, the logical problem of self-reference remains for designers of automata and of societies. 
 
In a three volumed work on mathematica 
Bertrand Russell and Whitehead set forth a law, 
     "In order to be orthodox,  
     There shall be no more paradox." 
Do you think this will stop the automata? 
 
 
22.  Since the early 1970s cyberneticians in the United States have focused their attention on the 
role of the observer and have sought to develop the concept of "second order cybernetics."   One 
implication of the work on second order cybernetics is that if scientists focus their attention on the 
observer in addition to the observed, science will move into the domain of ethics. 
 
If the world is that which I see, 
And that which I see defines me, 
     And for each it's the same, 
     Then who is to blame? 
And is this what it means to be free? 
 



 
23.  Heinz von Foerster is perhaps the leading figure in the work on second order cybernetics.  He 
was the editor, with the help of Margaret Mead, of the proceedings of the last five Macy 
Conferences.  Between 1960 and 1975 he was the director of the Biological Computer Laboratory 
at the University of Illinois, the key center for cybernetics research in the United States at that time. 
 
Though some may ponder what's true, 
Said Heinz, "It depends on one's view. 
     For truth is a function 
     of purpose or unction. 
This is the idea that's new." 
 
 
24. At the University of Illinois in Urbana-Champaign von Foerster was known as a stimulating 
lecturer and instructor.  His approach to education was unconventional.  He  claimed that there are 
two kinds of questions.  Trivial questions are questions to which the answers are known.  Non-
trivial questions are questions to which the answers are not known.  According to this distinction 
most education is designed to provide students with answers to trivial questions. 
 
Said Heinz there are two kinds of questions: 
To some there are answers in lessons; 
     But the questions that count, 
     The ones to surmount, 
Are the questions that not yet are questioned. 
 
 
25.  In the philosophy of science the "received view on theories" (Suppe, 1974) held that 
observational statements and theoretical statements could be used to test or give meaning to each 
other.  However, the recognition that observations are guided by a preliminary theory and theories 
are formulated on the basis of experience undermined the presumed independence of observations 
and theories.  Also, the nervous system is structured so that it notices change or difference. 
 
If an object in the world has regularity, 
Then to speak of it entails a circularity; 
     For what changes is perceived, 
     And what's seen was first conceived. 
Tho' it's weird, this view produces added clarity. 
 
 
26.  Science as a human activity was invented as part of the effort to explain events in the natural 
world.  The early successes involved physical objects which had limited interactions with each 
other and with the observer.  The shift in recent years from a claim of objectivity to an acceptance 
of subjectivity has created a situation that bears a resemblance to politics.  Just as politicians seek to 
assemble a winning coalition, scientists seek to win adherents to their theories. 
  
Some systems display little interaction, 



But politics makes payments to each faction. 
     When establishing agreement 
     Becomes a great achievement, 
Will "objectivity" give sufficient satisfaction? 
 
 
27.  Human beings are the only organisms that construct theories of the universe, describe their 
place in the universe, and seek to alter their environment through technology.  Now, through 
genetic manipulation, human beings are going beyond modifying their thinking and modifying their 
environment.  They are beginning to modify their own physiology. 
 
'Twas certain one day we would find, 
That a creature which builds its own mind 
     Would soon have the power 
     To make a new flower, 
And a body will be close behind.  
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