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“Based on our experiences so far, we have reason to be confident


that nature is the realization of the simplest conceivable


mathematical concept.”


Albert Einstein


(On the Method of Theoretical Physics, 10 June 1933, Author


translation)
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INTRODUCTION


WALKING IN ALBERT EINSTEIN’S FOOTSTEPS


TOWARDS NATURE’S FUNDAMENTAL SYMMETRY


“…there is only one word which really solves the whole puzzle in


all its forms.”


Albert Einstein


(Out of My Later Years, a collection of essays by Albert Einstein,


1995, p.64)


Let’s start this book with something cute and immensely constructive for ourselves, and Nature as a whole on Planet Earth: Bees.


Bees rely on clear communication and precise information to thrive. They ensure everyone is on an equal footing, so that there is a great sense of unity amongst all members.


“…a balance of tasks [is] achieved, by straightforward


communication.”


Bert Hölldobler & E.O. Wilson


(The Superorganism, 2009, p.176)


Unity among all members of a group means they are in a state of so-called SYMMETRY or sameness. They are, in the case of the bees, equally well informed, and that allows them to DO THE SAME THING: deploy their different, diverse talents to enable their society to thrive with Nature.


One might say that bees are super clever and amazingly intelligent. They speak and understand Nature’s language of Symmetry.


The genius mathematical physicist, the amazing super giant of science, who revealed the central role of SYMMETRY in Nature (the entire cosmos) in a groundbreaking and revolutionary way was no other than Albert Einstein.


Already as a young boy, Albert Einstein, was convinced that Nature could be understood as a simple mathematical structure.


“As a boy of twelve years making my acquaintance with elementary


mathematics (...) I became more and more convinced that even


nature could be understood as a relatively simple mathematical


structure.”


Albert Einstein


(as quoted in The Tower, 13 April 1935; Einstein to the Princeton


High School reporter Henry Russo)


This guiding idea (simple mathematical structure) later turned out to be symmetry (sameness, oneness, being equal). Symmetry not only served Einstein as the guiding principle of greatest mathematical simplicity and beauty (harmony), it also, as his theories of relativity uncovered, turned out to be the core principle of Nature that underpins the entire cosmos (Greek for “order”).


Since symmetry (equality) is omnipresent, it can be regarded as the LANGUAGE OF UNITY OF NATURE—just like the eco-intelligent bees demonstrate.


“It is a glorious feeling to perceive the unity of a complex of


phenomena which appear as separate entities to direct sensory


observation.”


Albert Einstein


(Letter to Marcel Grossman, 14 April 1901, Collected Papers, vol.1,


doc. 100)


“Based on our experiences so far, we have reason to be confident


that nature is the realization of the simplest conceivable


mathematical concept.”


Albert Einstein


(On the Method of Theoretical Physics, 10 June 1933, Author


translation)


“The essential thing is the aim to represent the multitude of concepts


and theorems, close to experience, as theorems, logically deduced


and belonging to a basis, as narrow as possible (...) there is only one


word which really solves the whole puzzle in all its forms.”


Albert Einstein


(Out of My Later Years, a collection of essays by Albert Einstein,


1995, p.64)


“There are (...) enough pieces of the jigsaw puzzle in hand to know


that symmetry is fundamental to all of it. The abstract concept of


symmetry and its relationship to the physical world is enduring and


here to stay.”


Leon M. Lederman & Christopher T. Hill


(Symmetry and the Beautiful Universe, 2004, pp.20-21)


“From the highest of the worlds, Atzilut, to the physical, material


world which is called Asiyah, the forms are absolutely equal in every


detail and manifestation.”


Rav Yehuda Ashlag


(The Wisdom of Truth, edited by Michael Berg, 2008, p. 103)


The BIG PROBLEM is that humans are not very good at speaking or recognizing SYMMETRY, Nature’s UNITY LANGUAGE OF UNIVERSAL EQUALITY, let alone understanding its harmony, balance, unity and equality.


One 20th century scholar, who impressed me with his ability to speak with simple clarity, in the language of unity and symmetry, is Kabbalist Rav Yehuda Ashlag. With great ease and elegance, he was able to convey how unity presents itself systematically (i.e., via what kind of all-underpinning and all-inclusive structure) to humanity.


“Thus the entire nation must accept a structure in which the entire


earth, and everything in it, is allocated and dedicated to the Creator.”


Rav Yehuda Ashlag


(The Wisdom of Truth, 2008, p.63)


Rav Yehuda Ashlag’s all-unifying work can be regarded as a spiritual approach. Albert Einstein’s achievements cover the scientific world by revealing symmetry as the core mathematical feature of Nature. What about the business world, one may ask?


Here, another polymath of the 20th century provided ground-breaking, essential concepts for understanding how symmetry plays out in business. This was the father of Value Investing: Benjamin Graham.


“An investment operation is one which, upon thorough analysis


promises safety of principal and an adequate return. Operations not


meeting these requirements are speculative.”


Benjamin Graham


(The Intelligent Investor, 2008, p.18)


This is reason for hope, as there are holistically intelligent thought leaders who rely on a multidisciplinary approach. They give humanity profound guidance with respect to how all-encompassing unity elegantly (in a simple fashion) communicates, and how we can respond in the same holistic way.


However, not being able to understand symmetry, Nature’s universal language of UNITY, has huge negative implications. This is demonstrated by mounting environmental problems, based on human society not being in harmony, or in balance with Nature (the symmetry principle).


That we need to speak symmetry becomes clear when one considers the following quote by renowned mathematician Edward Frenkel:


“It is to formulate the concept of symmetry in the most general, and


hence inevitably most abstract terms, so that it could be applied in a


unified fashion in different domains, such as geometry, number


theory, physics, chemistry, biology, and so on.”


Edward Frenkel


(Love and Math, 2013, p.22)


It often seems we are like aliens on our symmetric home planet, unable to communicate clearly via symmetry as the entire universe, Nature or bees do.


The premise of the book, therefore, is to provide a short and simple guide towards speaking and understanding Nature’s simple Language of Symmetry. As Rav Ashlag and Benjamin Graham revealed it, and as Albert Einstein, like no one before him, successfully unveiled it to humanity in a scientific and mathematical as well as testable fashion.


“If everyone spoke the same language, the world would discover the


profound truth underlying all of the world’s spiritual and scientific


teachings.”


Rav Berg


(Nano, 2008, p.62)


“Physicists are (...) now convinced more than ever that nature has an


underlying design in which symmetry is the key ingredient.”


Mario Livio


(The Equation That Couldn’t be Solved, 2005, p.43)


“It would seem, then, that in some way the modern person must


manage to create a total approach to life which accomplishes what


was done in earlier days by science, art and religion, but in a new


way that is appropriate to modern conditions of life. An important


part of such an action is to see what the relationship between science


and art now actually is, and to understand the direction in which this


relationship might develop.”


David Bohm


(On Creativity, 1996, p.38)




PART 1


THE SIMPLE GUIDE TO


NATURE’S UNITY LANGUAGE OF


SYMMETRY




THE AMAZING SIMPLICITY OF


SYMMETRY





Symmetry is so simple (elegant) that we constantly overlook it. Someone who did not overlook it, but loved the beauty and simplicity of symmetry, was Albert Einstein. His revolutionary theories of relativity, as we will see, mean just one thing: SYMMETRY


“Einstein (…) he is a key figure in the history of symmetry: it was


Einstein, above all others, who set in motion the web of events that


turned the mathematics of symmetry into fundamental physics.”


Ian Stewart


(Why Beauty is Truth, 2007, p.173)


It is difficult:




	for our senses to recognize simplicity as it is so abstract, hence general (transcendent) and in an immaterial (mathematical) way omnipresent,


	for our senses not to be overwhelmed by symmetry’s creativity (abundance, local presence in infinite scenarios) which to our senses can be displayed in seemingly countless (infinite) different manifestations (diversity).





“Despite what you’ve been told, beauty is not really in the eye of the


beholder (...) One of the primary determinants of attractiveness is a


signal that has proven useful over millennia for finding healthy and


fit partners to have babies with (...): bilateral symmetry (...) It


doesn’t get much conscious attention because your brain is so good


at assessing symmetry that it constructs your feeling of attraction


almost instantaneously.”


Nicholas Epley


(Mindwise, 2014, p.25)


“…The Language of the Kabbalists is the Language of Branches


(…) This means that the branches are determined by the roots which


are their stamp that must exist in the Upper World (…) they


understand one another completely through precise definitions that


cannot be misunderstood since every single Branch has its own


specific natural definition...”


Rav Yehuda Ashlag


(The Wisdom of Truth, 2008, p. 107-109)


Let us acquaint ourselves with this language by doing a super simple exercise using the fundamental, symmetric language of Nature


All the bold words and words in (brackets) are synonyms, i.e., words with the same meaning for symmetry.


Put differently, these words essentially have the same root as they are offspring (branches) of symmetry.


Keep looking for these bold words as well as the words in (brackets), as they highlight all words denoting symmetry. Yes, symmetry is about sameness (being identical, being one), and the fun is to learn to see that in the infinite abundance (creativity) of Nature, we can constantly rediscover symmetry. This infinite abundance of Nature, which we will see is part of symmetry, already tells us that all words are branches (units) stemming from symmetry. That is why symmetry is the language of UNITY (that encompasses all).


“We must stop somewhere, and for science to be possible we must


stop where we have found simplicity. That is the only ground on


which we can erect the edifice of our generalizations.”


Henri Poincaré


(Science and Hypothesis, 1952, pp. 148-149)


“In the general order of things, physical action is used to reveal the


consciousness or the abstract idea so that the action can bring


cleaving to the idea in a complete way.”


Rav Yehuda Ashlag


(The Wisdom of Truth, 2008, p.289)


THE SIMPLE CODE OF NATURE’S SYMMETRY


PRINCIPLE


Let’s take a look at just how simple (universal) the configuration (structure, code, system, rule, law) of symmetry is.


How did Albert Einstein recognize this amazing simplicity (symmetry) of Nature?


Einstein, based on the work of great scientists before him, such as Galileo Galilei or Isaac Newton, knew that each massive object in the universe (cosmos) actually has two, identical (same, symmetric) masses.
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Such objects are, e.g.: stars, planets, stones, trees, humans, flowers, bees, electrons, and so on.


As you can see, there are basically infinitely many such objects in our universe.


Each massive object that we perceive as one UNIT (wholeness, oneness) actually consists of TWO identical (symmetric, equivalent) masses. So, if one mass (#1) grows, the other mass (#2) grows along in total harmony by the same amount.


For a moment let us leave aside what these two masses do. Let’s just make ourselves aware of the simplest, purely mathematical wholeness (unity, unit, system, oneness) that Nature presents to us. This is the idea Albert Einstein took seriously, and which his unrivalled genius is all about: BEING SIMPLE AND LOVING SIMPLICITY (Elegance, Harmony, Beauty).


“Einstein (…) was driven by a passionate belief that the deepest


understanding of the universe would reveal its truest wonder: the


simplicity (…) on which it was based (...) allowing us all to stand in


awe of its sheer beauty and elegance.”


Brian Greene


(The Elegant Universe, Preface 2003, p. xiii)


There are TWO SYMMETRIC (IDENTICAL, EQUAL) MASSES IN ONE MASSIVE OBJECT, DENOTING A UNIT (UNITY, ONENESS).


What mathematical sign can we use to express this equality?! Yes, it is, indeed, the simple EQUAL SIGN:
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“... order means to recognize what is equal ...”


Werner Heisenberg


(Physics and Philosophy, 2007, pp.36-37)


“Symmetry intimately involves the most basic of mathematical


concepts: equivalence. When two things are the same thing, or


equivalent, in mathematics, we say that they are equal, and we use


the ubiquitous = sign.”


Leon M. Lederman & Christopher T. Hill


(Symmetry and the Beautiful Universe, 2004, pp.14-15)


The EQUAL sign is at the heart of the code (master equation, standard, idea, principle) of Nature’s symmetry.


Let’s write down this stunningly simple concept (mathematical configuration, equation, piece of information):
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Or even more mathematically simplified (more generalized):
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So, Nature presents this simple mathematical MASTER EQUATION (unity, wholeness, statement, state of being) to all equally informed observers. This was the equation on which Einstein focused.


Since equality denotes UNITY, these two identical masses (exhibiting the same quantity), appear as ONE MASSIVE OBJECT (unity, unit, wholeness).


Nature is mathematical at its core, as it literally implements symmetry (equality) in an infinite number of massive objects.


So, as I hope you have already been doing with the bold words and words in brackets, the fun is learning to see what is synonymous (the same as) to the word symmetry and why or how. Mathematics is also a language, a very abstract (simple, generalized) language.


“Mathematics is a language (...) By mathematics it is possible to


connect one statement to another (...) mathematics is just organized


reasoning.”


Richard Feynman


(The Character of Physical Law, 1992, pp.40-41)


To detect where symmetry’s simple equation 1=2 encodes INFINITY (abundance, diversity, openness, creativity, future), let’s again translate the numbers of 1 and 2 into words once more:




What does NUMBER 1 stand for?





Well, so far, we have named words such as:




	ONENESS


	UNITY


	UNIT


	WHOLENESS







What does NUMBER 2 stand for?





We have named words that denote that something is LARGER or MORE than number 1. These words are:




	ABUNDANCE


	INFINITY


	DIVERSITY


	CREATIVITY


	OPENNESS


	FUTURE





Number 2, compared to number 1, as the equation 1=2 tells us, is THE ADDITIONAL or MORE, that has no end by definition, and hence stands for INFINITY.


We can easily understand why number 2 is a short code for infinity. Number two is based on the equation of symmetry, a UNIT (the 2nd unit) of its own. However, since it refers back to number 1, number 2 also encompasses 1, 2 single units (which will be explained later in greater detail). So, each unit, can see itself as 1, 2 single units. Therefore, Unity instantly explodes into infinity.


Let’s recap:


We have seen that symmetry can be translated from its abstract (simple) mathematical core, the equation of 1 = 2, into words, that highlight synonyms or symmetries (words with the same meaning).


“... symmetry in nature is about language.”


Marcus du Sautoy


(Symmetry, 2008, p.11)


NATURE’S SYMMETRY: THE GREATEST


GENERALIZATION


ABOUT NATURE ITSELF


Since symmetry, as we have discovered, encodes both:




	UNITY (#1)


	INFINITY (#2)





in its most simple, purely mathematical equation (code, principle, idea, standard, rule, structure), we can conclude that symmetry is:




ALL-ENCOMPASSING





Infinity has no end and yet, symmetry includes it into its configuration of SAMENESS (equivalence).


Amazingly, Nature (the cosmos, the universe) at its deepest level considers the mathematical notion of UNITY (closed, uniform, concentrated) and INFINITY (openness, boundless, unlimited) even though seemingly different phenomena, to be the same (identical, symmetric, equal, equivalent).


Physicists describe the fundamental state (UNITY) of the universe, as the quantum state, or like a UNIT (or a book) that encompasses INFINITY.


“The quantum state of the universe is like a book that contains


answers to an infinite variety of questions.”


Murray Gell-Mann


(The Quark and the Jaguar, 1994 p.11)


Kabbalist Rav Yehuda Ashlag puts it like this:


“…Cause and Effect, like in the wisdom of Kabbalah, which is


interconnected from one end to the other like a long chain, so that if


one piece of knowledge is missing, the entire Light of Wisdom


becomes darkness, since all aspects of it are strongly connected to


each other as well as unified absolutely into one.”


Rav Yehuda Ashlag


(The Wisdom of Truth, 2008, p.115)


Another famous mathematician, Henri Poincaré, a renowned contemporary of Einstein, highlights the unity of the infinite parts of the universe:


“The Unity of Nature (...) If the different parts of the universe were


not as the organs of the same body, they would not re-act one upon


the other; they would mutually ignore each other, and we in


particular should only know one part. We need not, therefore, ask if


Nature is one, but how she is one.”


Henri Poincaré


(Science and Hypothesis, 1952, p. 145)


And INFINITY allows us to make general statements as needed in science:


“... the idea of mathematical infinity is already playing a


preponderating part, and without it there would be no science at all,


because there would be nothing general.”


Henri Poincaré


(Science and Hypothesis, 1952, p.11)


This scientific and mathematical generalization (adding up ALL/INFINITY into UNITY, ONENESS) is what we describe, in its deepest sense, as the vacuum (empty space, nothingness) the premise from where all things evolved:


“... because we live in a quantum universe the correct thing to do is


to add all the possibilities together. The vacuum, in other words, has


an incredibly rich structure, made up out of all the possible ways that


particles can pop in and out of existence.”


Brian Cox & Jeff Forshaw


(The Quantum Universe, 2012, p.209)


“The outlandish simplicity of the early universe is seen most clearly


in the cosmic background radiation, the afterglow of the primeval


heat.”


Alan Guth


(The Inflationary Universe, 1997, p.89)


NATURE’S SYMMETRY: THE MYSTERIOUS & WONDER


THAT NATURE PROVIDES


The INFINITY TERM (#2) of symmetry also allows us to wonder, to be amazed, and to have feelings of awe and deep empowerment, because infinity due to its unlimited richness is also mysterious for us.


“The whole is greater than the sum of its parts.”


Aristotle


In other words, although symmetry tells us that it is the greatest, simplest most beautiful (balanced, harmonious, organized) and all-encompassing (all-including) statement (idea, system, principle) about Nature in a mathematically precise scheme, (equation, configuration), it also informs us that there are aspects, despite being mathematical, that are out of our reach for they cannot be computed (due to infinity).


Albert Einstein called this wonderful, important mysterious aspect the following:


“The fairest thing we can experience is the mysterious. It is the


fundamental emotion which stands at the cradle of true art and true


science (...) A knowledge of the existence of something we cannot


penetrate, of the manifestation of the profoundest reason and the


most radiant beauty, which are only accessible to our reason in their


most elementary forms ...”


Albert Einstein


(The World as I see it, a collection of writings by Albert Einstein,


2006, p.7)


NATURE’S SYMMETRY: THE WORLD OF


MATHEMATICS


So far, we’ve discovered by exploring the simplicity of symmetry that:




	Symmetry is SAMENESS.


	Symmetry is the core principle of Nature.


	Symmetry is the most general description (concept, system, standard, scheme, rule, equation) about Nature itself.


	Symmetry is the primary feature of Nature producing synonyms, words that describe symmetry in different contexts (systems, scenarios, environments).


	Symmetry underlies all aspects of Nature, it is the organizing principle or LANGUANGE of Nature in its most abstract (simple, elegant, generalizing, fundamental) form of MATHEMATICS.





“Symmetry is a vast subject, significant in art and nature.


Mathematics lies at its root, and it would be hard to find a better one


on which to demonstrate the working of the mathematical intellect.”


Hermann Weyl


(Symmetry, 1952, p.145)


“It might be asked, why in physical science generalisation so readily


takes the mathematical form. The reason is now easy to see. (…)


Mathematics teaches us, in fact, to combine like with like.”


Henri Poincaré


(Science and Hypothesis, 1952, pp.158-159; note: bold Author)
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Why does symmetry contain the entire world of mathematics? What term of symmetry can accomplish that?


It is the INFINITY TERM (endless possibilities, limitless alternatives, countless options), that cannot by itself, in its open vastness, ever be completely perceived as such.


“Mathematics describes a non-sensual reality, which exists


independently both of the acts and of the dispositions of the human


mind and is only perceived, and probably perceived very


incompletely, by the human mind.”


Kurt Gödel


(as quoted in Love and Math by Edward Frenkel, 2013, p.234)


Let’s take a closer look:


We have the aspect of UNITY (#1) in symmetry’s equation of 1 = 2. This concept denotes wholeness, being all-encompassing. No Thing is missing from this UNITY.


The INFINITY Term (#2) can also be understood as the simple word MORE, or as countless single parts. If the focus is just on these single parts, then it appears that UNITY is broken. So, there appears to be LESS unity. Less is negative. It is a MINUS (-).


But symmetry tells us that Nature is whole due to its UNITY (#1). So, we can conclude (compared to just focussing on infinity that gives us LESS unity or Negativity/Minus) that wholeness is POSITIVE. UNITY (#1) is, therefore, represented by the PLUS SIGN:
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PLUS itself implements symmetry by encompassing both:




	ADDED UP/ADDING UP or UNITY


	THE ADDITIONAL (MORE, INFINITY)





The overall state of symmetry (Wholeness, Oneness, Unity) is POSITIVE or PLUS. This POSITIVE WHOLENESS includes INFINITY, that looked at by itself contains:
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