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Abstract: Here, we introduce new class of compeitwhich does not use any circuit

logic gate In fact,no program needs to be writtah learns by itself and writes its own
programto solve a problenGdlel& incompleteness argument is explored here to devise an
engine where an astronomically large numbédifetherdo arguments are allowed to grow by
selfassembly, based on the basic set of arguments written in the system, thus, we explore the
beyond Turing path of computing but following a fundamentally differeateadopted in

the last haHa-century old nofifuring adventures. Our hardware is a multilayered seed
structure If we open the largest seed, which is the final hardweeefind several computing
seedstructuresnside, if we take any of them and open, tfe@eseveral computing seeds inside.

We designandsynthesize the smallest seed, the entire multilayered architecturs lgyow

itself. The dectromagnetic resonance band of each seed looks similar, but the seeds of any
layer shares a common regioritsresonance band with inner and upper layer, henbaia c

of resonance bands is formed (frequency fractal) connecting the smallest to the largest seed
(hen@ the name invincible rhythm @&jeya Chhandanin Sanskri}. The computesolves
intractable pattern search (Clique) probMithout searchingsincetheright pattern written

in it spontaneously replies back to the questioherearn, he hardware filters any kind of
sensory input image into several layers of images, each containing basic geometric polygons
(fractal decomposition), and builds a netwarkong all layers, muksensory images are
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connected in all possible ways to genefiteandfithero argument. Several such arguments
and decisions (phase transition fr@ifo to fitherd) selfassemble and form thevo giant
columns of argumentsnd rules of phase transitiodny input question is converted in&o
patternas noted above, anldese twaastronomically largeolumns project aolution The
driving principle of computing is synchronization andsymchronization of network paths,

the system drives towards highest density of coupled arguments for maximum matching.
Memory islocatedat all layers of the hardwarkearning,computing occts everywhere
simultaneouslySinceresonance chain conneetl computing seedsyirelessprocessings
feasible withouta screening effectThe computing poweis increased by maximizing the
density of resonance states and bandwidth of the resonance chain together. We discovered
this remarkable computing while studyittge human brainso we present aew modelof

the human braim terms ofan experimentally determined resonance chain with bandwidth
10 *°Hz (complete brain witkall sensors) to I8° Hz (DNA) along with its implementation
using a pure organic synthesis of entire computer (brain jallyjrilab, software prototype

as proof of concept anfihally a new fourth circuit elemen({Hinductor) based beyond
Complementary metaixide semiconductor (CMOS)ardwards also presented.

Keywords: Turing machine Godelds incompleteness theorenon-algorithmic computing
selfassembly wireless communication antenna receiver electromagneticresonance
synchronization brainlike computer creative machine; intelligent machine;
consciousnachine

1. Introduction

The uring tape conceptas introducedh the 194017 3]. It suggests that aflventsaround ugould
be written in the form of a tape or series of logically defined steps. All majorlirdding projectg4i 9]
and the unconventional computifitdi 16] follow the Turing pathtof computingeither by suggesting
that eventuallgheirnovel devicas a logic gate@r could be reduced eventually as an output of a series of
sequential event$Starting from Quantur@omputer(QC)[17], Cellular AutomatorfCA) [18,19]to the
Echo StateModel (ESM), [20] always,it has been a trend to construat @quivalent of dogic gate
which is a reduction protocol for multiplhoices.Sometimes, randomness is restricted to generate
decisions though apparently robust restrictions are imposed on the randomness in reservoir
computing[21,22] The problem witithe Turing tape based computing is that all possible arguments
should be known beforehand and entire processing scheme should be stefitigdas an output of
stepby-steplogical reductiorprocessin the 21st century, the first problem we face in computing is that
the amount oflata setsve wish to process is incredibly large. Therefore, if we search entire databdse
oneto find a suitable data, instantaneous decismaking would beimpracticable so we have to
completethe searchvithout searchingHypercomputation or computing beyond Turing came in 123P

CTC and useof multiple clocksin a single hardware: Looking beyond quantum computinig,is
shown that theise of Close Timelike Curve (CTC) could enable solving NP complete problems much



Information2014 5 30

efficiently [24]. Recently, it has been argued ttied@ CTCdoes not require time travel in the pdbg

only thingwe have to do is to have clocksnning at different speedsn simultaneously existing
physicalworlds where the same events are taking pl&oesolve the problenthe system pointof a

clock that hasione secondlresolutionmoves tathe world with a faer clocksayfione microsecor
resolution,gets the information and returns to fimne secondlresolutionworld whereto an external
observercomputing is beingperformedwith no detectabldgime lapse in théone secondlresolution
clockas shown in Figure Ja4,25] This is similar to harnessirigegative timé of guantum mechanics but
instead of one here we have multiple imaginary worlds, each with a differenispleeltinstead of CTC

we can usehe fractal madeof resonancdrequeny bandsand investigate the possibility of realizing a
similar advantag§?26]. We consider multiple concentric spheres generating a-faydred architecture,

each layer with one type of clock, for each layer, the layers above and below are imagireyOsgac
important question is why do we consitle layerdeyond in the imaginary spaces, even though they exist

in reality? The reason is that we also consider that the materials of a layer is used as a seed that construct t
next layeras shown in Figre 1k hence, the dynamics each layeare totally different. Say, atom makes
molecule and molecule makes crystal, all three, atoms, molecules and crystals are very distinctimaterials
terms of their dynamics and resonance propeifiden we probenolecule in a crystal, the dynamics of
crystal and atoms do not appear, they becomeeratent; hus, came the conceptiafaginary spaces.

Figure 1. (a) Resonance frequency limits construct clocks at different layers, layek 2
(highest frequency régn, clock is very fast), layer 8 B; layer 4= C; layer 5= D;
layer 6= E (lowest frequency region, clock is very slo@)) A is basic seed, it assembles
into B, several B makes C, several C makes D, several D makey Bevelopment of
computing speed, current situation and the ultimate speed.

a Clocks at different layers b Nanowire micrometer
wide centimeter long Nanowire 300 nm wide
t=0 unit of time micrometer long
- Computing output { " o
26 isdelivered here Rl (T L WL %)
s after the U-shaped
" .
® - journey D
5 < o l
E(S s | £
S % &
& | = A B
Q o
-s ©
v E Basicseed @ —> —_—
4 S S 7 nm size
|7 7] )
g 5 ) Nano-sphere
2 2 20nm Nano-sphere
5 = 200 nm
= -
ol e
3 2l g
c o Q
o 9 v
£s| g
— © . .
3£l § Unit of time
Unit of time ) C
2 e E
| m—] 105%sec 10"5sec
Computing time 10"2m Simultaneous but real time
= AN
s [
0 .8 o > At present
. 28 | &
Imaglnaryspace and 0E >
" . 1 ° E
imaginary time works =
104m L Imaginary space
at each layer e

o

< Time resolution of computer



Information2014 5 31

Devisinga Gdlel Gsincompletenessarvesting machine: The second problem is that the incredibly
large data setshangecontinuously following a protocol thatsoevolves with tine[27]. These data sets
are correlated with unknown relationships and deliver unpredictable outputs at any random time. This
situation is like Galel incompleteness argument and in this manuscript we have addtkesed
incompletenessonceptfrom anengineeringerspectiveSince we need to writ softwargrogram for
any kind of Turing based computing before tmenputatiorbegins, instantaneous decisioaking is
not viable When reading the entire database takes so much timajvtatto first identify the rules of
large dataset evolution and then code thiestantly. This problem is very different fronthe
fisimultaneity issue.In the far distant future wheifi we have a technology that can differentiate
between two events with a gap of Plaitke, then all simultaneousnd massively parallel eventsf
todayswill be convertedinto a series of sequential events in the future with the advent of new
technologiesas shown in Figure 1@8].

A new classof secondorder and first order fusion logic: Infinite setis not the key, classification
into multiple spacetime worlds is the key: However,a class of problemwould remain unresolved
wherein the hardware enables a continuous coupling and decoupling of argaimleigfiser levels
In this situation, severd@if-therdo argumentsnade of a set of resonance peaks as shown in Figget 2a
coupled and form a cluster of arguments, then those clusiapesfurtherin a complicated wagps
shown in Figure 2bseveralcoupling routedbetween clustes of argumentexist at a time and none of
these situations are written in the hardwdiee situation looks like a columas shown in Figure 2c
where the base pastvisible since those are written in the hardware as Ifidsiberd statementand an
astronomically long column of coupldif-therd statementsemains invisible.The column is an
invisible reservoir, and is never a part of the classical Turing tape, every cell of the new tape that could
incorporate thiscolumn hasseveral imaginargell spaceabove and below and is related to them at
various imaginary times. Thus, in the manuscript, we naffileéquency Fractal tapeWhen an input
patternof fif-therd argumentds appliedto this columnthe closest similarity region in the column is
projected back as output. Since column pag never been programmiatb the hardware, the solution
comes from a region that is not logicatisnbeddedn the systemOnly real visible part of the system
the column baselhis is a perfect example @dlels incompleteness argumemhere the decisiors
madein a hardware from an analysis that is not defined in the systé@sireal space or real timgn
number systenconsistent effective theory T comiaig Peano Arithmetic, the formula CT expressing
the consistency of T cannot be proven within S¢arch and find an astronomical amount of data in
seconds does not mean that we will be able to configure the rules to simuldtgutkecourse
events[29]. Thus, we begin our adventure of computing within the domafad@eéls incompleteness
argument, which remaineteglected as mere philosopioy nearly a centurf30]. Forus, wedo not say
complexity makes a system incomplatea t h esomethingtbéyahreal space time (imaginary space
time values ~Platonicvalues).Thus, it is not classical second order logic that has an infinite set of
arguments, it is about the classification of arguments in different $paeevorlds Irrespective of the
order of logic assigned to our computing protocol, it follows fundamental feat{iyegist like
conventional second order logic, it cannot be deduced to a first order logic and at the same time, infinite
set is not an essential requirement to be in the secondlogiteclass (ii) since entire resonance chain
computes together, it is possible to project a very logically defined protocol from the astronomically
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long 3D column of arguments unlike second order logic (second order logic cannot satisfy three
attributes simultaneously, soundness, completeness and effectiveness), though major part of the columr
remains undefined. Thus, its a unique generic system of first and second order logic combined, which
part of the 3D column would follow first order logic and whart would follow second order logic can

not be determined in a finite algorithmic way. Thus, it is a purely new class of computation.

Figure 2. (a) Resonance band of several materials from several layers couple and form a set

of peaks, ittho sand afat eredsdme time i f a new
it heno. Thi s event b)Kowcoapling e delf gsbemldyeandtphagen s i t |
transition occursd). Two columns, left, column of-then arguments and right, column of

rule of phase transition connected to each other.
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2. The Outline of the New Classof Computer: An Analogy with Existing Von-NeumannComputers

The computer has no circuitshas no switches or logic gatdés a multilayered hardware, means,
if A is a basic seed material, several A would -ss¥emble to fornseedB, several B would
self-assemble to formeeedC, and this would continue say upto eight layersA to H, nowseedH is the
computer which has GF, E, D, C, B and A layers insidBach layehasat leasthree electromagnetic
resonancesubbands,one sukbandis common to the upper layer and another is common to the
lower layer. hus a chain of resonance band is formed exteniorg A to H, a complex function
AJ = F(x, y) +iG(X, y) represents thehaincomprehensively but not completely resonance peak
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means a sharp currastallowed to pass through a material at a very small frequency window that keeps
the material oscillatingelectromagnetically and/or electromechanical§ince, slf-similarity of
resonance bands (triplet) from A toislderivedfrom the expression of this functiokJ, we call it
frequency fractal(resonance chair frequency fractal)Before learning beginghe entire resonance
chain looks identicaht any level A to Hselfsimilarity is absolute. As the computer learfis;therd
arguments are stored by shifting resonance peaks wanformational change the seedand the
absoluteness of setimilarity dsappears. We getninhomogeneousesonance chain. The difference
between the ideal pristine resonance chain (serves as backgaodnihe modified resonance chain is
the real information or argument content of the compiResonance chaiplaysa primary rolefor
searching a pattern without performingealfisearclo.

The computesolves only an intractabRCliqueo or fipattern searahproblem, so converts all other
problems in to this clas#t is a pattern based compuytehere no software is geired to be writtenlt
converts any input information in terms of a time series of 2D images, eacin@xéiageis a spike
pulse thus, theime seriess a 3D wave trainirrespective of the nature of original information, sound,
visual, taste, tacth or smell, the geometrical associations of the frequency pattern are constructed in the
form of polygons ranging from triangle to sphere, thus, angle, 3D perceptions are automatically taken
care of as linked sets and subsetsepetitiorof basic geometric shap&his conversion is called fractal
decompositionWe call theséasic geometric shapes fractal seeds, several fractal seeds couple via
resonant coupling to define dif-therdo argument. Several such arguments-asffemble antbrm a
complex columnof arguments, direct measurable real argumentatliee base of the column, and
spontaneously sedssembled astronomically large number of argum@sisleabove thidayer. If an
filf 0 set of arguments are resonantly triggeredentban a certain timaeriod fitherd set of resonance is
activated, such phase transition rulae encoded automatically during sa#isembly offif-therd
arguments, thus, another complex column is cre&iede each resonant vibration has several hammon
and inharmonic overtones, heights adthb columns are astronomicaBoth the columns interact
continuously witha uniquesequentialynamics. Thus, at the end of the analysis, a 3D dynamic map is
created(3D network changes with time, hendgnamiq and saved In this map,independenbasic
fractal seeds construttie base, and their subgroups/supergroups generate a netvaorkd this base
The entire 3D map could represent a sound, picture or even a taste, or even combination of ther
generating a highlidevel perception. Now this 3D map converted in terms of fractal seeds without
compromising the fundamental features of spatial or temporal information encodedisnthe
equivalent ofanalgorithmused in a vofNeumann computdo solve a problem

When a problem iasked a fractal seed based 3D netwdgkattern)is createdor that problemas
described abovend that is matched via synchrony with the column of argummuotisd above.

Both synchronization and é®/nchronization of fractal seed megntinueduringthe matching process,

the matching of a dynamic map of fractal seeds actually means matchiveyegonance peaks only.

The matching process continudeng withthe phase transitiongrom its own column of ruled)etween
clusters of dferent sizes of fractal seed sets with a motivation to track and activate the maximum
density of coupledesonant oscillations in the argument colyieamd deactivate the routes with very low
density coupling. This is the fundamental driving mechanisnedarputation. Oncereequilibrium is
reached, 88D map is derivedand it is sent as a solution. This 3D map is a projection from the
dynamically changing large colummf arguments and rules of phase transitiofisus, we could
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alternately view the procesgith a von Neumann eyehe internal 3D map or the software program
writing engine writes a code for solving a problem when it matches with the external information
generated 3D map, it executes the program when its upitagstransition protocol is dered.To sum

up theanalogy with conventional computeve stateinside the column of arguments, astronomically
large numbes of software code writing protocolare embedded witla unique technologywhich
emerges depending on the problasked

3. SpontaneousReply-Back: Performing a Searchwithout Searching

Majority of computationablgorithns developedn the last three decadesve consideredhatthe
devices that holds the optional soluti@is querycouldlistento the questiomut could not rephback
to the questionesimultaneouslyand spontaneousiyhus,to learn the location for addressing each
option specifically, theviring of computingelementsbecamenecessary ithe computer chipg31].
The circuit is a liability evein a quantum computeAdditionally, we needa program thatoordinates
the procesgor a system pointo reach to the individuals andtrievethe replies one by oneseveral
protocols are adopted to decrease the computing time, a summary of the ghyssgales are noted in
the Figure 3aThe quantum protocol only decreases the number of quetted, og,n advantage over
classical, n is the size of the seasglace, bufireply baclk requiresan antennand receiver attached to
the memory elements améw kind ofthe identification codeGroves algorithm suggests that due to
entanglement any number of people in a group could be considered as one object/choice, if any classice
route allows such grodgestsuch thatlassical computing would match tggantum computing32].
This is shown in Figure I8 Additionally, exceptfor a few problers (factorization),the quantum
protocol does not provide sufficient speed up. The reasorexmponentialspeedupis the sharing
associative matrix Dyhich requiresa peculiar requirement in the nature of the problem. Moreover, for
pattern search, the matrix D needs to be redefined for each network mode, hence entanglement needs
be broken, which would collapse the speedTuigere will be no difference between asdiecal and a
guantum searchExponential speedup is not the prerogative of quantum entangleineatild be
realized in a pure classical systems|[@i33] Here, we look beyond exponential speed up and suggest
fiSpontaneous reply batkhat supersedethe exponentiakpeedugpromised by a quantum computer,
we explain the reason below

Instead of Logn attempts, we want to make only one query, and the solution would reach the
guestioner, then the size of a search space becomes irrelevant. If we useaymaitch (with more
than two decisiong4,35]that has an antenna for each state in addition to the sensor, it can radiate out
the solution in all directions, so irrespective of n, the questioner gets the answer in one attempt
(Figure 3b). We havdr@ady demonstrated this technold@¢]. Fundamentally, our basic information
processing device will be an oscillator attached to an antenna and a receiver, the oscillator is so designe
that we can write/erase multiple resonance states. When an elegteimasignal is applied to the
device, multiple resonant oscillator circuits absorb energies specific to the resonance frequencies anc
start oscillating. This oscillation turns the system unstable; as a result, the energy is radiated outside vie
nonradidive coupling as shown in Figure 3c, noise does not mix with signals as the absorption occurs
only for signals with the perfect matching frequencies, at the same time, the emission is always quantized
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Figure 3. (a) Time take for computing per step for increasing population or search space N
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Since irrespective of the nature of information, processing and communication should occur via
couplingthe resonance peaks, thusperational and computational language of our artificial brain is
written using only one parametéfrequency. This principle is shown in Figured3A wireless resonant
nonradiative power transfer ensures reliable communication even when the noise damplitoore
than the signal20,37]. An accurate frequency match is the key, and natural vibrational frequency of
a material cannot change by an external ndfses, solution holder spontaneously sends the reply even
under noise, and penetrates angterial that does not match its frequefi@§]. Even under massive
noise, hese resonance frequencies act as an attrdatang synchronizationwhen the system is
dragged away, this basic natural property pulls back the system to the particular fyesaec
Therefore, modulating the natural frequency and harnessing its advantages are the keys to our new cla:
of computing that explore materiafelectromagnetic transparemcy

Why a chain of resonancefor scalefree fireply backo?
We have explained ale, reply back via neradiative energy transfer. This technology relies on the
fielectromagnetic transparemcyf the material, however, due to large reflection coefficient the
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transparency develops opacity. Thus, screening effect restricts wiretassunication beyond certain
limits of theimmediate neighborhood. For this reason, we cannot rely on an amnésengerconcept to

scale up theveply back technology, where radiation energy passes thrahghair between two
materials, the philosophyequires a fundamental changglternatively, we have introducech
multi-layered structure where output structural product of one layer is used as seed for the next layer.

Figure 4. (a) Two layers A and B, common resonance band exchanges efgrgyandm

form of energy given to layer C is eventually distributed among all layers and resonance
bands of those layers get activatex);The resonance chain, energy transmisbuth ways

(d) A blue ball is kept at the topmost layer, if each layer has twib Steectures then how
energy will transmit, the path is shown here.
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For each layer, the resonance band has three distinct domains, one domain is used to communicat
with the inner layer, and one with the external layer, one layer is kept for its owmatiimn processing,
as shown in Figure 4a. Thus, all layers are energetically connected by a single chain of resonance ban
irrespective of the size of the device architecture now a wireless communication can transmit without
getting screened anywhere. dfgy given as an input at any layer transmits to the entire chain of
resonance bands, both ways, towards the lower and towards the higher frequency regions of the chain &
shown in the Figure 4b. Any form of energy is suitably absorbed and then transacitsd the
resonance chain as shown in Figure 4c. A resonance chain connects every single computing seed in tf
system, thus, zillions of seeds are wingith a massively complex yet a single network as shown in the
Figure 4d. It means energy given orieadd out from any part of the chain of materials does not need
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to leave the material, pass throutfte airand then return téhe materigl instead, resonance chain
provides a safe passage, reflection/transmission becomes irrelevant. Thus, we realzelass of
wireless communication. It is remarkable that due to the basic material design for maintaining the single
chain, screening effect does not affect the communication even though billions or zillions of devices are
assembled together.

No needto know location, hence,connectingcircuit is not required:

Our artificial brain does not use any meaningfistso, and then converts the suitable information
with it, like in a conventional computer, it directly captures and fiaberd arguments, wtes every
image and itgroups, compressadto a fractal form of those arguments, and those fractal seeds and
their association fractals are stored as a complete network of arguments. Even triggering a single
fif-thero argument expands enormously in scaiece far distant sensory parts are also coupled (like the
image of a lotusassociated sound and its smell) by a new fractal function, then entire function activates
and responds synchronously to the smallest argument, and all associated dynamacedtitggered.
This is the most remarkable advantage of using a complex frequency space based computing
information located in any layer in any seed would eventudply back simultaneously and
spontaneously. Any local frequency map say locatedeed siggers one layer above and above finally
covers the entire deviaga resonance chaiand if necessary, then synchronization could activate other
functions located entirely in a new region, down to the entire local nets associated3@ihThisis
called an umbrella path, which we will describe in details later. Therefordpwetneed one to one
wiring for the spontaneous reply neither inside a sensory region, nor oMt&d=an also suggest that
whole computing hardware acts like a singlelesule oscillator, hence the location of the seeds in the
womb of another seed is taken care of in an unprecedented manner

The NP completeintractable AiCliqueo problem and a universal fireply backo protocol:

The Clique problem is a very well defingdractable problend0], we have chosen this problem for
designing our computer becausewamnt to construct a pattern based computer just like a human brain
The clique problemeeds to be solved in a finite time &ty advanced cognitive or creativégitigence
observed even in primitive neural netwqritss is our perception about brain engineering.

In a Clique problem a 2D or 3D random network made by connecting large number of points as
shown in Figure 5a. Obviously, the number of possible pattdrat could be generated from this
composition is astronomically large. Now, if we want to search a given unknown pattern in that resource
pattern, it is not possible to find that pattern with any computer within a finite time. However, if those
points hae the properties to reply back together spontaneously then we can get the search result withou
searching as noted in Figure 5a. As noted above that to avoid the screening effect we need a new kind c
material that would follow the resonance chain thraugithe architecture. There exist several classes of
the cligue problem originally proposed in 1949, as frequently observed in the classic intractable
problems, certain constraint are imposed to simplify the complex network and then an algorithmic route
is found to solve that problem. However, in this particular case, we take any sensory data, visual, sound
touch, taste or smell in the form of a 2D pattern and from that image we transform the single image into
several layers of images, each containingsewd di f ferent c¢cl asses of dnAf
in Figure 5b. During transformation each layer distinctly represents a particular type of fractal seeds,
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based on size of the basic geometric shapes used that incorporates global relatiotestnignié e a
pattern. The network between various different kinds of fractals are generated due to the typical conical
architecture of the entire computing network as shown in Figure 5c. Finally, as noted above, all layers
co-exist with a complex connectidetween the fractal seeds inside a layer and between multiple layers
as shown in Figure 5d. The magnitude of many to one and one to many connections and directivity of
connections ensure that even a single image to be treated as a 3D tensor not thugtexen the
simplest pattern with 20 pixels belongs to the intractable class.

Figure 5. (a) A 3D clique network, the red noted part replies back to the quariye
sensory columns hold a large number of fractal seeds, they get connected tedanpiex
argument; €) Number of oscillator increases incredibly as we move higher frequency scale,
conical column = AjoChhand computed) (A single image is divided intmultiple layers,
eachpath is a network of fractal seeds.

b Column = sensory organ
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an NP complete problem K Auditory .
> (
s 250 , =
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A

Simplestform of computing in our computer: The engineeringprinciples of a seedstructure
that can spontaneouslyfireply backo:

Creating liquid state models or echo state md@ékusingthe seed devicds not practically feasible,
since fireplyo would automatically get masked within a limited distance. Thereforedevesedthe
resonance chaito take reply from the atomic scale to the meter saatkit is partially implemented
using an innovative composition of wired and wireless techno[88}y One important aspect of
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computing withfispontaneous rephsystems is than exposure to specificexternal frequencgignal
triggersa natural vibration of the systerthe nature of vibration ideterminedy the frequency of the

signal. We cannottompletely rewrite the resonance states of our choice in the matdsedause it is

the fundamental property of any materiag can only make provision to shift the peak by changing

its conformation orre-arrangeelectron density distributiom the seed geometry by modulating it
symmetry[41]. As noted above that in our computer we savew@ution® or Adecisions as a
connected pattern where each point is a decision, so that we can solve the Clique problem in the
hardware always and autatically any kind of given problem will be solvediow fif -therd argument is

the basic decision, if we safi-therd as a single point in the pattern, then externally wii@will be
applied,fithero will be sent back. sing the ac signal witheartheresonance frequency valyeg shift

the one or more resonance peaks such that if one set ofipéadgered, for a certain time, the other
peaks corresponding fitherd are triggerecdutomatically This is the simplest form of computing in our
proposed computeilherefore,we need to have a protocol inside the sesadctureto introducea

cougding between particular peakt all resonant circuitpacked inside a single seade coupled
together then there is an automated coupliamong allfundamentalresonance peak$RP) Any

injected energy is divideamong all circuits according to theouplingfactor. Sincethe couplings not
homogeneoushe input energy is distributewn-linearly among thiresonance energy level&/e need a

tool to change this coupling such that a new energy distributiondaeupling is imposedrhis could

be done bya conformational changa the structure or rdefining the electronic density distribution.

Now, to tigger the spontaneous sasemblyof an existing seed, the existencedtoke distinct bands

of FRP isasulfficient criteria. We have argued above the necessity of three bands to create a chain, now
if the fundamental seed device is kept in a pragarironment golution temperature, pH, electric or
magnetic field) and all three bands are triggered by some means, then the uppermost band with lower
frequencies would also get activated and couple neighbors roaming around in the solution, if provision
of flexible bonding is kept, therthe fundamental seeds would saffsemblesuch that the upper
resonance band remains strongly activated. Now, by trial and error in the design, we make sure that the
seeds assemble and forms a new structure that haplsierésonancéandin the next frequency range
Recently we have synthesized such a matpt]| at higher assembly levels (shape is large) the shape
may appear like fractal antenfs].

How accurate is to suggestthat chain of resonanceis a Frequency Fractal?: Fundamental
necessityto form a fractal

The generic form o&reply should contain a positive and a negative,nekech is thebasic criterion
of a binary argumenHere we sethe languagef our hardware adfrequency, fiamplitude provision is
kept only to modulateéhe coupling strengthhence we cannot sétera signal as the ground state
Thereforethedirection of signal propagation becomes an important criterion for defining an argument.
If multiple resonating circuits (herercuit means simply an organic structure that resonates) are
assembled to form a basic seed andac power is pumpedt particular ac frequenciesne particular
direction is favored and fgparticularfrequenciesthe reverse direction is favoredll circuits can
transmit distinct signals simultaneously and cause fmdtial mechanical vibrations of the system at
the same timewhich is often referred here as harmonic and anharmonic overtones
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Therefore, we need to classify the fundamental resonance band in two different ways, one set is
positive, pFRP (say x), anthe other set is negative-lBRP (say y) as shown in Figure 6a. The same
hardware will act as simultaneously operating multiple lravorlds. Secondly, if we consider
harmonic or inharmonic overtones naturally generated in the seeds due to the triggering of the resonanc
frequency, then the positive resonance frequencies and the negative resonance frequencies (x and y) t
to generte two different sets of vibrations in the same hardware. As a result, we get only a few allowed

frequencies for the x and y to survive in the
frequencies wil/l Aireply dboaskme i ;mmf tthhee speo switli v €
negative direction. Therefore, we need two fu

In otherwords, westate that the set of frequenciesERP} and {nFRP} their overtones interact and
generate B(, y) and G(x, y) and since we cannot represent both of them in one axis, we create an
imaginary axis for one function, this is explained in Figure 6b. Most interestingly, if we start from x+iy
then we can generate the F(X, y) + iG(X, y) form partiallye tloat all values of the overtones cannot be
generated from the complex number, since it is an infinite series. This function is a conservative map of
a generic Areply backod pattern, which doers not

the hardware.

Figure 6. (a) Signals propagating in an opposite direction in a seed oscilla)oEscape

point hardware means a given layer is a single cell of another layer B and at the same time
has enormous seeds A inside); Escape time hardwarproduces basic geometric fractal
seeds; d) Harmonic and dmarmonic overtones, one is integral multiple and another is
norrintegral, there are infinite levels.
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The actual physical picture of an fiifo statementin the hardware: If there is a change iseed
conformation(whenanfif o statement is written)yhich redefines thelectron density distribution, we
get a modified replpattern, which is again cut short into the reply back expregdipgy) + iG1(x,y).

An essential query is thédif there is a pak shift, then how could a modified function represent the
modifiedfractal after all fractal means change in the every single Pay&he answer ifiye, first, as

our experiment in the brain and in the artificial material shows that theadangenumberof resonance
peaks in the band, this is the reason we coined the term Fundamental resonance peak or FRP. In practic
some norFRPs whichhavevery low intensity rise up, silencing one of the FRPs, this event we term as
shifting, this is shown irFigure 2b Now, we would clarify a very important fact about this computer
here to avoid any confusioiivhen arif 0 statement is written, it does not mean shifting of one peak at
one seedevery singlefifo statement forms a network of resonance peagsilolited over multiple
layersto the top layes Thus, our mathematical presentation of a fractal expression for a Biftgle
statement is logically justifiedMathematically formation ofif 0 is explained in Figure 6c, its physical
equvalence is showm Figure 2&).

If we selfassemble twesuchseed wheren two differentfifo statements are writterone with
F1(x,y) +iG1(x,y) and another with F2(¥) +1G2(x,y) then it could be possible that some frequencies
of these two terms are common. Then, simply by triggeringffreguency point in the 2D plot for
devicel, one can trigger the other devizeNow, if device 2 conformation change is such that as soon as
the common frequency points are triggered, the device 2 triggers with a HaQuey) + IG2(X, Y)
the operation is the simplest form of computibgtriggering the resonance chattowever, evein the
simplest casthe decision is an infinite seriesth several harmonic and inharmonic overtosieslar to
the ones shown in Figure 6dhus, Frequency Fractal is not complete, but a fairly conservative
presentation of actuaklf-similarity clearly observed in the resonance chhiishould be noted #t in
an infinite series, Tdth term can represent a solution and/or affect the solution whether we can write it
or not is irrelevant.

4. Two Classesof Fractals: EscapeTime Frequency-Fractal and Iterative Function Systems

Spatial fractal describeselfsimilar geometric shapes at different levels of magnificajds].
Our computer uses mainly two classes of fractals, escape time fractal and iterative function systems.
Self-similarity in aspatial fractalis visible it generates beautiful patterfeund in natureFirst we
explaintheescape time fractal, because the hardware we build for ourlik@icomputer is aescape
time fractal A function y= f(x) means, expressing the plotting function as y in terms of x, one example
is y = Logx. In a 2D spatialcoordinatesystem, (xy), we plot x and y values byarying x and
determining the corresponding values oFgr a fixed value of x, walwaysgeta welldefined valueof
y. As a result, the pixel size aconstant number thus fixeshdirrespective of theoundary values of x
and y, the nature of the curve remains the same. However, for fractal, we always get F(x, y) +iG(X, y) =0,
hence, each pixel dhesmallest box of the graph is defined by two functinosby constant numbers
Forexample, in this case, the x axis of the pixel is from R{&1Lf{o F(x2,y2) and themaginaryi axis of
the pixel is from G(x1yl) to G(x2,y2). Therefore, if we change the boundary values x and y, within that
pixel, the same pattern would appear slown in Figure 6bwhich is not possible for the normal
functions The reason for seHfimilarity or the beauty of the patterns lies in the fact that unlike the real
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world wherethesmallest pixel®f a graphare simple constants, here, even the charatiteaisd nature

of the smallest pixel is determined by the function itself. One can zoom into a pixel forever and zoom out
forever.This is the basic concept ahescape time fractal. Nownlike conventional escape time fractal,

we do not want spatial sedimilarity, we want selsimilarity in the information content so that we can
construct a resonance chain.

Our hardware is an escapetime fractal: In our computer, the hardware is an escape time fractal,
we need to open up the womb of a seed to find billions of other seeds inside which construct the lower
layer, then we can take any one of those seeds, open up its womb and find billions of dthieissbe
as shown in Figure 7a. This is not the only reason why we call it an escape time fractal. While spatial

fractal is apparently sef i mi | ar , t he f rsendauteis veny differerst. sMe adnsidsr s e
that the real term of a complexnbne r r epresenting a fractal i's A
al so a fAfrequencyo. Therefore, X and y distan

functions F and G. The graph paper is a 2D frequency space. Even if one looks at thdses
generated by the hardware, no apparent similarity would be vigldle when those pulses are

converted in terms of fAfrequencyo and fitted
would start making sense. For examfile & @ zis a complex number (z = x + iy) and c is a
constant, this is an equation for mandel brot f

the fractal. If we plot that in the real and the imaginary space parts for the complex number of the
eguation that defines the resonance chain of our computer, then we will see the frequency fractal or
resonance chain, and when we say escape time fractal, we mean this information perspective of the
escape time fractal not the spatial perspective noted abbeeefore, for every seed we get a 2D
frequency space and by entering any of the cells inside we can enter into another layer as shown ir
Figure 7b. Until now, fractal structures were studied for their ability to sustain coherence for quantum
communicatio, etc. [45], but here, we are not interested in the structure, rathessiselarity in the
measurable property that is not visible in the object shape.

The escapetime fractal hardware producesthe software, which is a hierarchical network of
iterative function systemsof A Fr a e & a Hirstedestingly, always, to explain the occurrence of
seltsimilarity in nature, iterative function systems are used. It means a set of simple geometric shapes
like triangle, square, and different polygons, straight lines are combined in a special onertdtthat
is repeated several times to generate the architectures observed in nature as shown in Figure 6c. Ol
hardware is not essentially an iterative function system; however, it does a remarkable job to decompose
any pattern in tferrancst adf sfewerdda npeantttaelr nis and ne
connected by el ementary geometric Afractal see
at a beautiful picture of Rama and Sita wedding ceremony, every single equal intengty gorét s
geometric shape to the nearest polygon is identified and then those are created by the coupling o
resonance peaks. This happens at the ground level. At the next layer, centers of larger, brighter
geometric shapes are connected by polygons, stiaghtetc. The pattern of these fractal seeds evolve
in such a way that we could represent entire phenomena as if several concentric spheres are there and
the surface of each sphere the patterns made of fractal seeds are evolving with time. Figure 7c.
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Figure7.(a) Mor e -titendeamgdments, bigger is the s
(top). Seed A makes B and so on (bottom). Resonance band and 2D graph of arguments are
same; ) Seltassembly of arguments form a cluster, these clusterssssible again;

(¢ Spheres of different radius denotes natu
together do not overlap. This is the principle of superposition of fractals.
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Human brain

We have carried out an extensive research on image cognition advamced state of the art
software was already developed fdre proof of concept, which is described below in the
AjoChhandSoft section. In this way, a single picture is dissolved into a +#layiired compositionsf
fifractal seeds This decomposition looks like our resonance chain hardware, we open up a seed and a
large number of seeds come up. This automatic conversion can be imagined but cannot be fully
decomposed using a conventional computer programming. A simple calculatitchskow that even
within 3 layersof a picture decompositiowe reachintractable domain with 1@ractal seeds inside a
fractal seed andach seed is connected to othershwiring (10'°" connecting point1079=16). At
least we conclude from the abodemand that our hardware resembles the demand of the hierarchical
network crudely, 10 seed structure inside a seed structure and each seed with 9 resonance peaks gener
a network ofL0'*"® connecting points.

An unprecedentedmathematical relationship among allowed frequenciesof resonancepeaks:
The resonance peaks in the bands of a resonance chain hardware as we have derived in the human br:
(the experimentally derived resonance chain values are given below in our model of a human brain
below) follow a unique relationship. We simply plot the resonance peaks of the brain along the
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frequency scale. We find that even if we take log of frequency in the primary axis, the plot looks like as
if the resonance frequencies are separated by a log scale, ngreaddyshould appear equidistant after
taking the log scale, as shown in Figure 8a. The distribution of resonance frequencies is a log function
inside a log function. To eliminate the log distribution completely, since log values are separated by a
linear dstance, we take the linear values and then plot the derived resonance frequency once again, we
find, it is a log distribution once again, the log feature or thelmearity cannot be diminished. This
means the frequencies are separated by a log funicsisie a log function inside a log function.
Possibly this would continue. Recently, we have succeeded in synthesizing an organic supramoleculal
architecture wherein a mulwyered sefassembly was triggered naturally, we observed a similar log
function behavior for the resonance frequency plot. Since a natural product, human brain and the
artificially built organic supramolecular architecture both exhibit a unique resonance frequency
correlation among them we investigated the origin and found thagihates from the power scaling

law. If there is a homogeneous distribution of power among all resonance frequency values when the
architecture of the mulayered seed structure (or escape time hardware) is being formed, then the
architecture should adbp symmetry that allows it to maintain equal power loss throughout. If equal
power loss is maintained, the lower frequencies would be spaced much nearer, now the power law is
a conservative claim, the exponent of the power relationship holds an isniés, thus generating

a log inside a log inside a log function (this is not log(log(log(frequengy it is undefinedl

Figure 8. (a) Triplet band made resonance chain plotted in a Log sdBl&ntanglement

causes immediate collapse, however, weed spontaneous synchronization and
desynchronization hence we need ti dhdhempt, h o
mechanism of fusion and fission of fractal seed networks during computation.
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Start from a Lie algebra and end in an unknown world of mathematics: Why do we needan
imaginary spacetime world (F+iG) that definesthe imaginary term for another suchimaginary
spacetime world (F+if(x+iy..))? The physical significance of log that a physical parameter varies
depending on how muchparameter weighs at that point. Now, this is a very interesting situation even if
we have a single log relation. Lie algelj#6] developed in the 1930s nicely address this issue.
Kac-Moody Alzebra (1960) an extension of Lie Alzebra developed over a crrapbce addresses
infinite dimension[47]. The linear space transformation that governsiithge of changg could bea
complex number if there is sedfmilarity, in our case we have salimilarity. Now, the interesting part
is that the linear space transformation cannot defirege of change which contains a parameter that is
defined by another complex numteispace transforation In such situations, without a debate in
mathematics we consideratha functiorbecomes mundefined mathematical entitfowever, we leave
with a major conclusion that since in our case the complex nénbesl and imaginary parts are
frequency, therefore, we have an imaginary sgiaoe world inside another imaginaspacetime world
and so onAlready a part of this theomyas formulatedn Riemannian manifol{48].

Iterative function systems are resolved in the images given to the new class of computer in the way
described above, however, during computatadrdifferent layers of the hardware, synchronization and
de-synchronization of the resonant oscillation contini4€3. Computing time is the synchronization
time ofthefractal seedas shown in Figure 8b. Synchronization leads to cohesghich meang-ractal
seeds oscillate ithe same phasand frequency. Spontaneous switching between synchrony and
de-synchrony is essential, thus, entanglement is not-eepgsite the overall situation is explained in
Figure 8b The information perspective of that physipeocess of computing is that several fractal seeds
of iterative function systems form the netwockupling and deoupling of large networks is a generic
event that happens during computation as shown in Figu@&bave noted above that there exists
columns, one for thaf-therbarguments, and the other for the phase transition rules. In fdit-therd
arguments are formed by the constructionetfvorks of fractal seeds of iterative function systéms
the resonance peaks as shown inFigare9a Below, we describdiow these iterative fractal seeds get
connected to form the network.

(i) Fusion and fission of frequency fractals: Mathematically synchronization means, several
iterative fractal seeds get fussed andsglechronization meansgeral such seeds get disconnected
as shown irthe Figure 9c. In the fractal theory three types of fusion and fission of fractal seeds have
been developed.

Typel: Suppose we are looking at a tree, then, the entire tree could be made of a square and ¢
rectangle put together as a seed of the fractal and then by copying this geometric shape
several times and then by rotating and connecting with it in very different ways, we can
reproduce the entire tree. By combining and rotating basic structures, operioaed
versions of triangle, square to all polygons including a circle or curve, or straight line, every
single structure found in nature could be cre§5€tl

Typell: From a basic straight line all primary structures like triangle, square, any type of polygons
could be created using a simple fractal relationship. Therefore, the elementary filters for a
complex pattern need not to be created specially and stored shpardte hardware, a
generic frequency fractal generates all possible polygons from a straight line to circle, and



Information2014 5 46

all patterns ceexist. This is our background fractal F(x, y) + iG(X, y). Any modification to
this fractal stores the arguments in the fafmew fractals and again all possible patterns of
those newly stored fractals -exist. Coeexistence physically means change in the F and G
co-ordinates of the 2D frequency pattern to create a superposition of all images, just like
several traveling pathtf electrons around nucleus generates a diffused orbital perdégifion

Type lll: Several type | fractals when evolve with time in the 2D frequency space, at the high
frequency layer where we can see the evolution of the frequency fractal A in a large number
of pixels, the entire pattern might appear as if it is a simple straightrlineree. Now, at
this situation, if other fractal B evolves similarly in the same frequency space with typical
common points so that A and B together appears as if a single circle or rectangle, then type
Il fractal may be born. If AB fractal is born whiatarts evolving together at all frequency
space with AB as their seed we might get birth of a new thought that never existed.
Similarly, several groups in multiple different regions of the same hardware might
spontaneously get coupled just like AB, duesitmilarities in the dynamic evolution then a
higher level perception fractal is born. These two types of fractals are called type II[5Zctal

Figure 9. (a) Resonance bands for three iterative function systems, common peaks couple
and form an argumenset of resonance peaks denoted as yellow bh)sS€lfassembly

of arguments form a cluster, c o mmetmlocal al ues
networks; €¢) Square 2D images make complex 3D; i} How resonance band change
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Different ways of modifying the frequency fractals inside our artificial brain: The firstrouteis
to modify the antenna geometry, so that two indepenfdegqtiencycontrolling mrameters (x and y),
inhibitory and excitatory resonanéequencies change their interactions. As altesuand G would
be redefined and scales would change. The second route is at the sensors, where a fractal frequency |
created and in the cerebelluntofnputational output center of ouartificial brain) where
informationprocessing fractals regenerate the sensory sighdlssion of fractals meansaddition of
real and imaginary functions, F1F2 and G+ G2 to generate a new fract&pe Ill), while fission is
just the oppositeA fractal could be expressed @ sumof two different Fractalsdue to a common
physical phenomenon bifurcation in synchronization this kind of situation might arise AB fractal
breaks into two parts A and B the hardwarewhenthe basic resonance fjgencyof the hardware is
fixed, fusion/fission of fractals would meaa changein the very basic combination of
excitatory/inhibitory resonance fregucies (x and y)Does it meara change in the basic hardware
parametersThe answer is both yes and, méhen we change the antenna inside the oscillator network
of a particular level, actually we modify the seed partially for the next skagee hardware thus
undergoes a change collectively.

(i) Co-operative superpositionof frequency fractals: A frequerty fractalF(x, y) +iG(x, y) for the
hardwaremeans pulses ofery specificfrequenciesas described by this equation would only resonate
with the existing hardwarés soon asn input patteri®Q(fl, f2) enters into the particular region of the
artificial brain, say visual control regiodue to the existence of multilayer hardwares, a replica of the
image is created in all the laydBs]. As a result, fractal compression and expansion occurs at various
levels. For example, if we see a tree, the basitepathat evolved to generate the entire tree is
automatically resolved in the lower frequency domain (larger sized oscillators)ofleusould identify
a tree even ithe inputcould be given iran astronomically large numbef distinct waysit is already
explained above that even a simple input image is transformed into stacks of images wherein each imag
has a large number of iterative fractal seeds, there are connections among seeds inside the decompos
images and between the images

Thus, a massely interconnected network of fractal seeds is generatexisuch example is shown in
Figure 9c, where we demonstrate that 2D fractal images are connected by Wmsgs not the
complete picture, every single geometric shega includes all polygacould be generateflom a
straight line with a kink (a straight line is not a fractal), this is already shown in this tutorial for sfbdlents
Now, we have incredibJarge number of oscillating lines in the hardware. If we consider all sensory
signalprocessing domains of the entire brain, everywhere, we would find only oscillating straight lines.
Thus, in our multilayered hardware, we multiple cladntrol paves the way to superimpose
astronomical choices, one top of anotl@@uantum and classicabmputing algorithms do not explore
thehigher and the lower levels of any pattesmich enables spontaneous creation of several different
kinds of groups and simultaneous recovery, hence ouargumentative approach does everything that
fidecisivecomputing paradigms promise, withowtn algorithm anda circuit. Moreover, we can do
something that existing computers cannot do, we cantbawamage of arficecreand and retrievats
unique 3D perceptiod, a lookalike tree without writing a single lineode.
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When allfractal shapes created by a tree are being generated in the hardware, there is always a little
difference with the basic background fractal of the hardware. Therefore, the junctions between the seed:
at all levels undergo a little change that natural vibration matches with the external indatv the
resonance band changes with the input pattern is shown in the Figiet 8dly for a tree, even if there
area large numbeof objects in an image, the artificial brain identifedsstrat geometrical relationships
among different objects and creates an equivalent fractal for that abstract relationgai| alaacase
of several different kinds of sensory input datae to the natural property of frequency fractal, the
patternsin different parts of the artificial brain hardware (entire brain is a single fractal object) get
correlated and a new fractal is formed. The brain circuit undergoes subtle changes to incorporate thes
features. In this way, visual, sound, taste, touch and siakgllget correlated in the hardware. It should
be noted that for the highest level of the brain fractal hardware, the basic seed pattern of the new inpu
fractal is the highestevel perception data, this is saved in a very particular region, we caihtaf
cortex region. All these basic fractal patterns for a single object, assembly of objects, to complex events
are made of square, triangle or bagiepes, buwith aunique feature, this is what we calloperative
superposition of various different fractg6]. Note that new fractals are stored in the brain only
when it does not match the existipatternsjf it matches there is no question for the hardwarddes
anything new.

5. The Collapseof Turing Machine: Advancing Gdalel & IncompletenessArgument to a New Class
of Computing Engine

The Turing machine concefdi] is based oa clear descriptioof information,which isthe logarithm
of the total numbeof distinct symmetries possible in a systdaring machine needs very well defined
sets of argument3uring patterns are widely seen in nature, the reason is that the pixel size is fixed by
the organic molecular structure, hence computation is finighedfinite space and the product is
delivered. However, if a mother machine decides to cteatenallest pixel of the daughter fractal using
anotheffractal, therthe problem is wuecidable as ifan infinite growth proceqd$7]. For three reasons
we @n scientifically argue what is the information content, howeamotestimate it

First, kere we create a column of arguments where the base part is real, could be measured in the
system using machines, but the upper layers, which are formed byupléngoof the harmonic and
anharmonic overtones of the resonance vibrations, those levels reach to an astronomical heights. Thos
coupled arguments do exisibwever, since we cannot estimate fully, we simply say that the column of
argument®xtenddo infinity. Now, this is not all.

Second, ltere is another column of phase transition rules for the column of arguments, there exists
rules, which cluster would undergo before, which one would undergo later. Due to nattastsgibly
of arguments theules of phase transitions are also written in the system and obviously the number of
rules are astronomical in nature and cannot be written down.






