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Introduction
From her earliest days, she was accustomed to being rule-driven, obedient to the conventions of a black-and-white world.  Things were right or they were wrong; there was no in-between.  As time went on, she became adept at both giving service and taking a lead, respected, relied on by many, loved by few.  Most people found her daunting, even though they admired her, and those whom she attracted tended to be highly intelligent, confident people, able to appreciate her and grow through learning from her.  But recently things changed.  Without warning, almost overnight, after an internal upheaval of shattering dimensions, she learned to question, to welcome inconsistencies and absurdities, and as she discovered her own contradictions and limitations, she became flexible and free.  Creativity unfolded.  Only her intimates knew it; the rest of the world barely noticed the difference and for them she remains scarily distant.  Happily, her potential is not quite untapped; working indirectly through those who know her well, she has some wider influence.  At the same time, the warmth she could have enjoyed never seems to eventuate.  The distance remains.
For “she” and “her”, read Mathematics.  Re-read the first paragraph, and put in the word “mathematics” instead of every “she” or “her”.  Take particular note of the massive upheaval, which took place in the mid-nineteenth century, when Mathematics changed from being an inviolable set of absolute truths to a rich and flexible domain where, instead of clear-cut knowledge related to an idealized physical world, we find, as Bertrand Russell famously said, that “mathematics may be defined as the subject in which we never know what we are talking about, nor whether what we are saying is true.” (1)  Engraved on the memorial stone for one notable mathematician, Georg Cantor, known for set theory and his ground-breaking work exploring different sorts of infinity, are his own words:  “Das Wesen der Mathematik liegt in ihrer Freiheit.”  Translated, this says, “The essence of mathematics lies in its freedom.”  Today’s higher mathematics is creative, a flexible discipline dealing with the absolute extremes of nothing and infinity, and with a plethora of different types of structure to choose from. 
If you are one of the many people who are anxious about mathematics, take heart.  She is really very appealing, when you get to know her.

Mathematics offers unusually rich possibilities for modeling human personality and processes, leading to further areas for exploration and development which writers such as Arnold (Arny) Mindell have capitalized on.   In “Quantum Mind” (2), whole number operations are used to model a variety of “edges”, the barriers to the flow of inner processes, and the border that separates our internal processes from the outer world. Complex numbers, which incorporate the well-named “imaginary numbers”, are used to model non-consensus reality (NCR).  If the imaginary part of a number represents our dream images, then processes such as conjugation intensify the dream so that it can generate consensus reality (CR).   The process of taking the absolute value is analogous to limiting one’s focus only on the measurable.  Geometry, particularly transformation geometry, generates symmetrical structures which can symbolize a range of deep sentient experiences, especially our desire for wholeness, and this is seen in the highly geometric shapes in the symbols of every world religion. Vector geometry also offers a powerful analogy.  In “Earth-Based Psychology” (3), vector spaces are used as a model for finding one’s personal myth.  Vector walks allow people to use bodily movement to explore their mythic path, combining the most difficult, the best, the unusual and the unpredictable into a single direction.  This paper explores another branch of mathematics, Set Theory, as a model for further aspects of the human mind.
Set Theory:  Overview
Set theory is relatively new in the history of mathematics, having been introduced in the mid-nineteenth century by George Boole and further developed by Georg Cantor and others.  Set theory is so widely accepted nowadays that it is amusing to note that when it was introduced, it had some significant opponents in the mathematical world.  “Later mathematicians will regard set theory as a disease from which one has recovered,” said the great mathematician Henri Poincaré.(4)  

A set is simply a collection.  As soon as we classify things together, we have a set.  It may be a set of objects, of people, of numbers, or of abstract concepts.  It may have only a few members, such as the set of {Beatles alive today} or {Presidents of the United States}, or it may be large, such as the set {people}.  There are infinite sets, such as the natural numbers, positive or negative numbers, rational or irrational numbers, imaginary numbers, transcendental numbers, or surreal numbers.  The names of these sets indicate why mathematics offers such rich possibilities for modeling the human mind.
If every member of one set also belongs to another, we say that the former is a “subset” of the latter, and if the two sets have exactly the same elements, we say they are equal.  The order elements are written down is unimportant; for example the set {Tom, Dick, Harry} is identical to the set {Harry, Tom, Dick}.  If the sets have no members in common, we say they are disjoint.  For example {dogs} and {cats} are disjoint sets, although both are subsets of the larger set {mammals}.
Sets can be combined in two important ways:  union and intersection.  The union of two sets (symbol U) creates a new set by taking everything that is in either set, so for example, the union of {English speakers} U {French speakers} is {everyone who speaks English and/or French}.  The intersection (symbol ∩) is the set of elements that are in both sets, which in the English/French example would mean {bilingual people speaking both English and French}. 
Disjoint Sets

“Disjoint” sets do not have any elements in common.  {Female} and {male} are disjoint sets, if we ignore the existence of the occasional hermaphrodite.  Children’s games such as Animal-Mineral-Vegetable are based on classification into disjoint sets.  In the development of human thinking, particularly in Western cultures, many concepts were treated as if they are disjoint sets.  The famous Latin quotation from Juvenal, “Mens sana in corpore sano” (a healthy mind in a healthy body) treated mind and body as if they were separate entities, one contained within the other.  Religion’s separation of {body}, {mind}, {spirit}, and Descartes’ mind-body dualism had a major impact on Western philosophical thinking, both in terms of the individual psyche and of the relationship between the human mind and the outside world.  Philosophers and physicists alike attempted to maintain a clear division between the observer and the observed, and behavioural psychologists studied humans using the a priori assumption that the push of their internal drives and the pull of external events were two disjoint sets, and that the mental life of a person has no causal role in behavioural change.  For centuries, the assumption was that {observer} and {observed} were disjoint sets.
Different cultures had different notions of separating the observer from the perceived. This is well illustrated in the realm of landscape painting.  For European artists, the relationship is one of separation, in which the use of perspective locates the observer at a well defined point outside the canvas, whereas in Chinese landscape painting, the observer’s viewpoint lies ambiguously within the painted landscape, drawing the observer and the observed together in contemplation.  This is typical of much Eastern art(5), demonstrating an important difference in the world-view of Eastern religions and philosophies. 
In the 20th century, one of the most important shifts in Western thinking was the exploration of the interrelationship between apparently disjoint sets.  The “Observer Effect” was noted, whereby the act of observing alters the situation being observed, and Heisenberg explored the impossibility of being highly accurate in measurements of momentum and position, stating the result in his famous Uncertainty Principle.  In the area of philosophy, Buber’s “Ich-Du”  (I-Thou) focused on interrelationship, while “Ich-Es” (I-It) clearly designated a situation of disjoint sets.  Sartre, in his monumental work “Being and Nothingness,” wrote, “My body as a thing in the world and the Other’s body are the necessary intermediaries between the Other’s consciousness and mine.  The other’s soul is therefore separated from mine by all the distance which separates first my soul from my body, then my body from the Other’s body, and finally the Other’s body from his soul.”(6)  The apartness is there, and at the same time the intermediaries are being explored. Today we search for interconnections, where formerly it was assumed that events were separated.
Consensus reality abounds with sets which by their definition are disjoint.  It is unarguable that {dogs} and {cats} are disjoint sets.  The more we explore the subtleties of non-consensus reality, however, the less we find disjoint sets occurring.  Strict moralists and adherents of fundamentalist religious sects may believe that {right} and {wrong} are disjoint sets; Shakespeare was far wiser in his way when he wrote, “There’s nothing either good or bad but thinking makes it so.”  Hamlet, II,ii.  Even where disjoint sets do occur, it is the interrelationship that is most important, not the set per se.  Yin and Yang represent opposite cosmic principles, but without their mutual relationship, each would be meaningless.  In therapy, the notion of the therapist having minimal interaction with the client has given way to the acknowledgement that it is the relationship between client and therapist that is crucial for success.  “The physician should be opaque to the patient, and, like a mirror, show nothing but what is shown to him,” were Freud’s instructions (7), whereas today there is a recognition that so long as a therapeutic approach promotes limbic transmission between therapist and client, no matter what the school or credo is, it will be conducive to successful therapy.  
Set Union

One of the axioms of set theory is that it is always possible to create a set by taking the union of two other sets.  Union results in a set which includes everything in A and also everything in B, in other words, every element which occurs in A and/or B. 
Set union allows for disparate elements to be part of the same whole, and this unique combination of characteristics is what gives each of us our distinct individuality as a human being.  The resulting variations can be extraordinarily creative.  Sartre, reflecting on his own writing, gave full credit to the incongruities of his background.  “I think it’s probably the meeting of those two currents – my rough, unpolished, provincial side on the one hand, and the extremely cultivated literature on the other – that later resulted in a work such as Nausea.” (8) 
Set union takes us beyond the early psychological writing which was concerned with trying to separate out parts of a person, considering perhaps dimensions of personality, or the learning process, or the physical, or the social development as if these existed in relative isolation. Instead, the union puts all these together, to consider the whole being.  This is exemplified with Mindell’s concept of “the big U.”   Each of us functions on different levels of reality, parallel worlds which interrelate and are constantly changing; the big U combines all of these.  On one level, we are part of the everyday world, consensus reality.  We are sentient beings, some more aware than others of their sentient world.  Then there is the world of dreamland, our night-time and daytime dreams and fantasies.  This is a fundamental basis of Process Work.  The big U is the union of all the parallel worlds, the sets created by each level the individual functions on.  “Together with all the other worlds, the dreamer and the dreamed, the observer and the observed add up to the total you, an experience I refer to as the big U” is Mindell’s definition. (9)   
Diagrammatically, we can picture it as follows:
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The big U includes all parts, all parallel worlds, all possible states, all possible sections within the image above.  The play on words (at least in English, where U sounds like “you”) combines with the mathematical symbol for set union, U, to create an extraordinarily powerful metaphor.  There is a relatively small area where all sets intersect. There are regions where two of the worlds meet, but not the other; consensus reality and sentience, consensus reality and the dreamworld, sentience and the dreamworld.  Then there are the places where it is purely one world, those fascinating, brilliant, scary areas where we are functioning wholly in consensus reality, or entirely focused on the sentient inner world, or purely in the dreamworld.
The big U, the union of all the sets that make us up, has myriad edges.  At the edge of our dreamworld, we must step out of rational thinking to experience it to the full.  What is “known” in one of our personal worlds may not exist in another.  In “The Art of Dreaming,”  don Juan says to Castaneda, “You know now infinitely more about the universe than what you rationally suspect,”(10)    a perspective on knowing that is far from the rationalist mind.  Our CR consciousness may not include aspects that we were fully conscious of in our NCR, a paradox which Castaneda demonstrated when he wrote, “We [the group of apprentices] interacted with one another solely in the second attention.  In the world of everyday life, we did not have even a vague notion of one another.” (11)     We may not understand what we are experiencing, and doubt our senses or inner feelings.  This takes us far beyond the rational doubt that Descartes described in the first of his principles of human knowledge, that as far as possible, everything should be doubted at least once in a lifetime by anyone searching for the truth. (12)    Rather, it is the type of creative doubt described in Zen Buddhism:  “From small doubt, there is small awakening; from great doubt, great awakening.” (13)    When doubt is a hundred percent, awakening can also be a hundred percent. 

Doubts and discomfort are inevitable when moving into a different personal world. But although functioning in a parallel world may initially feel disturbing, the edges are, to use a biological metaphor, the place where growth occurs.  Having the courage to go over an edge means becoming more fluid and unpredictable, letting go of one’s clear-thinking mind and allowing the self to shape-shift, being absorbed within the sentient internal world, or allowing the dreamworld to take over and express itself.  There are unlimited possibilities within the big U.
Set Intersection
If set union represents “the big U”, what then does set intersection mean?  This is the place where all our parallel worlds meet, where our feelings are in tune with consensus reality, our perceptions matching our thoughts, our dreams and fantasies aligned with both.  It is limited, a place where the individual can feel very safe.  We can be far from our “edges”, except that for most people at most times, the edge between our individual identity and the outer world remains.  The area represented by the intersection of all our parallel worlds is the ultimate comfort zone, conducive perhaps to security but not to personal growth if people try to remain there.
Stretching the area of intersection offers interesting possibilities.  The person who wakes, frustrated because they know they have been dreaming but are unable to access the dream in their conscious mind, is suffering from a lack of overlap between the dreamworld and their conscious mind.  There are times when we need our worlds to overlap. 

The Empty Set
The empty set, also known as the null set, is arguably the most important set there is.  It is simply the set with nothing in it, and is given the symbol { } or .  The empty set is not the same as a set containing the number zero {0}.  The latter is a set with one element in it, whereas  is a set containing nothing at all.  The empty set is a subset of every other set in existence, and is unique in that respect.  It is often illustrated as the intersection of two disjoint sets, such as the set of all numbers which are both odd and even, or as a logical or physical impossibility, such as the set of all animals which can live indefinitely without food.  From a mathematical perspective, there is only one empty set, although Sorenson has argued from a philosophical perspective that “if variation in empty worlds can be sustained by differences in the laws that apply to them, there will be infinitely many empty worlds.” (14)    
Emptiness is often associated with grief, sadness, frustration, meaningless, despair.  The phrase “Nihil ex nihilo” (nothing comes from nothing) epitomizes the hopelessness that can arise when life seems to be best modeled by the empty set.  For many people, death means moving on into the greatest emptiness possible, “the dawn of nothing,” as Fitzgerald phrases it in his translation of the Rubáiyát of Omar Khayyám.  For some, it is not the thought of emptiness after death that disturbs, but, as Yalom commented, when writing of his personal attitudes about mortality, it has been “the isolation accompanying death that most haunted [him]”. (15)     Existentially oriented therapists eg Yalom, Frankl,(16)   report a high incidence of patients who seek therapy because they have lost any sense of meaning in life.  The empty set can be a harsh metaphor.
Why are people so afraid of emptiness?   In the words of the wise man in John Gardner’s “Grendel”:  Everything fades.  Alternatives exclude. (17)    
There are many alternatives that exclude, generating an empty set in people’s lives.  
In “Can Love Last?”  Mitchell describes many such people who have contradictory expectations, who struggle with the divide between their love for people they see as dependable, and their desire for a contrary type, exciting, or even dangerous. He makes the point that as partnerships develop, they can bring with them the opposing requirements that effectively turn the relationship into the empty set. “The exhilaration of romantic passion generates claims for continuity and security that, if they are taken too seriously, can only snuff out the freedom and spontaneity that were the ground of the passion in the first place.” (18)    
Everything fades.  When I was born, the set of my living ancestors contained seven people, my parents, two grandmothers and one grandfather.  Now, the set of my living ancestors has one element, my 86-year-old mother.  Even after death, things continue to fade.  Consider the difference between the “remembered dead” and the “truly dead”, the “unknown ancient ones, the dead whom no one alive had ever seen.” (19)     One of the immutable aspects of life is that it is transient; life is impermanent, and the empty set is contained within every other set in existence.
The Empty Set as Desirable.  

“Do nondoing, strive for nonstriving” advises the Tao Te Ching. (20)    “Realization of emptiness is very, very important because when we try to analyse the real nature of any particular phenomenon, we find that the real nature is emptiness,” says the Dalai Lama.(21)     Some Zen masters spent years contemplating the word “No.” (22)   For thousands of years, Buddhists and Taoists have valued and sought after the empty mind. Modern Japanese philosophers, in the Kyoto School, likewise think on the basis of an idea of “Nothingness” or “Absolute Nothingness,” in contrast to traditional Western ontology with its basis of “being.” (23)   Western art has begun to explore nothingness, most notably with the minimalist artist Yves Klein, who presented an exhibition of blank walls in Paris in 1958.  There were however explanatory paragraphs; by seeing nothing we are empowered to see everything more clearly.
Allied to nothingness as an important basis for contemplation are the contradictions.  Many famous koans arise from a contradiction in definitions, or a logical inconsistency, such as “the sound of one hand clapping”, or the question, “Before my father and mother were born, what was my original face?”  The apparent discrepancies are based on aspects of nothingness, and can be food for deep contemplation. This is not to say that doing and thinking nothing is automatically desirable.  The Zen teacher Dahui Zonggao of Jingshan (1089-1163) warned against self-styled teachers “whose own eyes are not illuminated, who just teach people to stop and rest like jackals.” (24)  Indolence is the diametric opposite to the serious contemplation of nothingness.
Impermanence and the value of nothingness are two important aspects which Eastern religions and philosophies have had as their basis for centuries, and the burgeoning interest shown by Western cultures, particularly in the last fifty years, is tribute to the human need to come to terms with both.  Logical positivists notwithstanding, humans have a need to take their inner journey into the realms of contradictions and explore the kind of nothingness that is another name for openness.
The Empty Set as Basis for Creation

As a small child learning to count, you probably developed your concept of number in a similar way to the way you developed an understanding of collective nouns, or even something as relatively simple as colour.  Older people around you pointed out blue jeans and the blue sky, and you observed that the only common property was this thing called blueness.  People showed you five fingers, five toes, five points on the star on the Christmas tree, and as part of observing patterns and making sense of your world, you developed a concept of “five”.  It is no coincidence that the Maori word for “five”, rima, is also the word for “hand”. 
Mathematicians have a different approach.  Starting with a set of axioms, as few as possible, deductive reasoning is used to develop theory.  The theory will be consistent, but will still have areas of uncertainty; as Gödel’s famous incompleteness theorem says, there will always be propositions that cannot be proven within the system.  Even if a theorem is true, it may be mathematically impossible to prove.  In higher mathematics, we learn to accept uncertainty.
One development early in the twentieth century was Peano’s elegant approach of using the empty set to define first the natural numbers, and from them the entire number system.  In brief, zero is defined to be the empty set .  The number one can then be defined as the set which contains the empty set, { }. This is different from the empty set, because it contains one member.  The number two becomes the set {, {}} which contains both of the previous sets, and hence has two different elements in it, the empty set itself and the set which contains the empty set.  The rest of the natural numbers follow by the same simple principle.  Structure has been created out of nothing. Later, in the 1970’s, Conway devised an imaginative new way of using pairs of sets to derive not only the natural numbers but also the rational numbers, irrationals and transfinite numbers.  Extending this further, each real decimal number we know has been shown to be surrounded by a cloud of “surreal” numbers, a little-known set of numbers that were only discovered in the late 20th century.  “The whole of known mathematics, from zero to infinity, along with unsuspected new numbers, hiding in between the known numbers, can be created from .. the empty set,” writes Barrow in “The Book of Nothing.” (25)   The surreal numbers have some curious properties, and the same surreal number can have several definitions.  It is not always obvious whether two different names give the same surreal number, but according to Conway and Guy, the best approach in that case is simply to “play a game.”(26)      Higher mathematics has moved into the realm of creativeness and play, and adult humans are well advised to do the same.
We have seen, albeit briefly, that the structure of modern mathematics can be constructed from pure nothingness, the empty set.  This would come as no surprise to many ancient religions. The Buddhist cosmology describes cycles of formation, steadiness and destruction, followed by an eon of emptiness before a new world-system is formed.   The Tao Te Ching says, “Nonbeing is called the beginning of heaven and earth.” (27) Another early Taoist scripture says, “Void, it cannot be exhausted. The more movement there is, the more it emits.” (28)   Ultimately, nothing can be something.  Through nothingness, we can reach towards the potentially infinite.  Modern mathematics, or as Cantor would say, “free” mathematics can invent ideas and systems that are completely unrelated to the consensus reality world of science or technology, philosophy or human relations.  The secret worlds of mathematics can parallel the hidden aspects of our own inner worlds.
If the set of real numbers is an integral part of consensus reality, and imaginary numbers represent NCR aspects of sentience, what might the surreal numbers represent?  The surreal numbers surround every rational number, unseen to us in everyday life, but perhaps analogous to the real-world inaccessibility of the dreamworld, where we habitually deal with the indescribable, the ineffable.    In “The Art of Dreaming,” Castaneda describes two types of conscious beings, the organics and the inorganic.(29)   Once he had passed beyond the second gate of dreaming, he began to see and then make contact with the inorganic beings, creatures that had life and yet were fundamentally different from organic beings such as ourselves.  Perhaps these largely unreachable parts of the dreamworld and the well-named surreal numbers are simply different faces of the same reality.
Non-mathematicians who have courageously read this far may well be asking themselves: why do we need to use these obscure number sets, which few people have heard of and still fewer understand?  Why not simply leave mathematics out of the discussion and take in what Castaneda and others have to tell us about exploring the dreamworld? If all we want to do is observe the experiences of someone else in their dreamworld, these doubters would be right: there may well be no need.  But if our aim is to explore our own individual dreamworld, or to achieve deep communication between therapist and certain types of client, the answer could be different.

Edges are hard to cross, and for people whose natural inclination and academic training have given them strongly left-brain tendencies, it can be extraordinarily difficult to cross the edge that takes them out of their trusted, rational world of consensus reality.  Switching off one’s left brain in order to allow the other worlds to dominate is not the answer; this is not crossing an edge, although it may be stretching the boundaries.  The highly educated analytic has been trained to mistrust the aspects of her or his mind that go beyond rationality, and as a result the feelings of confusion and distraction found at that edge are increased exponentially.  Seen diagrammatically, it is as if the CR set has such strong boundaries that the only accessible parts of the sentient and dreamworld are those which intersect with consensus reality. It is all too easy for the CR observer to marginalize sentient experiences, with the result that the edges can become apparently insurmountable barriers.  Given the right assistance, however, they can be crossed.  Because these edges are seen from the perspective of consensus reality, they can also be approached from the CR level of awareness.  “The way of negotiating the edge at a consensus reality level is to learn something new, to get outer help with something, or to enlist friends and support systems, ” advise Diamond and Jones. (30)   For highly analytical people, mathematical models can provide a useful approach to edge work.
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	An over-dependence on left-brain rationalism makes it difficult to access the inner worlds beyond consensus reality.  Mathematical and scientific training often leads to a mistrust of worlds outside CR. 
	
	Mathematical models such as using the imaginary or the surreal numbers to represent aspects of the dreamworld provide a pathway so that highly educated analytics can move into parallel worlds beyond CR.


When we try to explore or explain the abstract, the obscure and the ineffable, we are forced to use images and metaphors, taking patterns that we know and trust and extrapolating them into an unknown world.  Because mathematics is a trusted area of knowledge, even for people who have little understanding of the field, mathematical analogies can provide a gateway that allows highly educated analytics to pass more readily through an edge into a parallel world where rationality is superfluous, and esoteric mathematical knowledge effectively gives permission for highly rationalist types to go there. 
We do not simply take the Taoist approach of being part of the flow; process work actively works with the flow by amplifying signals.  In the consensus reality of the mathematician, the world appears highly ordered, a rational world based on deductive logic, but there are subtle signals implying far more.  Layered beneath the rationality of CR, often neglected, are the irrational aspects of personality, the world of imagination, and the surreal.  Although creativity and imagination are overtly discouraged by most methods of teaching mathematics, the realm of higher mathematics can provide a paradigm that enables the exploration into the NCR world of dreamland and sentience.
Cantor, who did so much to develop set theory, moved from there to the exploration of the different types of infinity.  He knew what it was to go beyond pure rationality; at one stage he wrote to a friend, discussing one his new mathematical discoveries, “Je le vois, mais je ne le crois pas.”  (I see it, but I don’t believe it.)(31)      In our parallel worlds, we see and we feel, but “belief” has other foundations.   

Emptiness and Fullness

Set theory takes us to the extremes.  The empty set is nothingness exemplified, emptier even than the scientific vacuum, which contains as little as possible but is not necessarily empty.  The empty set has nothing.  Yet its very emptiness allows it to be generative, to be part of every other set in existence, and ultimately to be the starting point from which all other numbers can be derived.  

As individuals, we aim for the full life, whether we call it individuation, self-actualization, fulfilling our identity, wholeness, or any of the other phrases beloved by writers from different psychological perspectives.  “How can I be happy?” is the great question which confronts us all.(32)  The full life can only be attained when we are able to access all of our inner worlds, using and loving each aspect of ourselves.  Set union, the mathematical equivalent of the big U, is our way of acknowledging and valuing every part of our inner potential, moving from one to another of the parallel worlds that all of us carry within us.  
And if we follow a natural progression of mathematical concepts, we will move from there to exploring infinity.
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