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Abstract: Combining the ‘Holographic Principles’ of Leonard
Susskind and ‘Simulation Theory’ of Nick Bostrom, a theory
has been reproduced in this paper dictating the negation of the
relative entropy persistent in the present, thereby forbidding
their collapse as subject to increment of entropy while moving
forward in time and decrement of entropy while moving back-
ward in time, preventing a phase of state before the Big Bang
or the collapse of the convergence. The universe in its own way
diverges taking the simultaneous array of ‘Past, Present and
Future' with the ‘Bread-Slice’ concept of time, the reality be-
ing augmented by some future advanced civilizations to create
a Spatio-Temporal 3D ‘Hologram' on a 2D Canvas, projecting
through a simulation, thus creating exponential channels of
realistic layers with a certain percentile of errors, which are so
minimal in present stage, that, the universal constants of na-
ture, G, c, h remains unaltered, which may alter in future if the
error fragmentation over simulation takes growth, censoring
the future reality in a state of complete superposition excluding
us, who are residing in the exponential shadows of simulations.
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Introduction: Being at 0.73 of the Kardashev Scale, it is really diffi-
cult to imagine, what sort of development took place in the far-
fetched future, and whether the Al (Artificial Intelligence) can bypass
human consciousness into their own, thereby capable of a super-
advanced computer. Thanks, to the Moor's law, its possible to have
an idea, that the computer power doubled after every two successive
years. Therefore, just like the ‘law of diminishing marginal returns’,
there should have been a limit for the maximal or optimum capacity
of the computers in far futures. However, its not possible to say,
that when this maximization along with optimization of the capacity
of computing powers will reach, so, as to make a computers mind
consciousness. This could happen in Type Il civilizations or even
greater than Type Ill civilizations. And, to this extent, it should be
realized that, this optimization will heavily increase the computing
powers, so, that the Al should be strong enough to have a working
and thinking capacity of the human brain.

Taking the Einstein’s concept of Time, and adding the
"Bread-Slice’ concept to it, it is possible to show a spark in the Spa-
tio-Temporal Physical Reality. If Past, Present and Future runs si-
multaneously, then its absolutely plausible that, the timelines are
locally perceivable through a large forbidden gap. This gap is huge
enough as, not to intersect between, Past-Present, Present-Future,
Past-Future. And this gap could be the reason, that, we failed to see
the Past and Future simultaneously through Present. The Non-Local
structure of the Time could be a loop, such that everything repeats
with a causal link, but that loop must be large enough as to prevent
the humans to adjust his time in accordance with the distant Past,
or distant Future, and preventing the formation of Closed Intervals

of Time in a smaller scales. If we take this concept seriously, then,
there might be a way as to measure the time from the beginning of
the formation of Earth, so, as to destroy the same, from a Projective
way as to converge in a Point. This convergences, is certainly has 2
points. It certainly not starts with the Big Bang and ends up in
another Spatio-Temporal Convergence, provided, this convergence
has no such relation to Big Rip or Big Crunch. Because we are look-
ing everything from the perspectives of Earth, from the reference
point of a very advanced civilizations in Future.

If computing power, so as to mention Al, reaches the op-
timum capacity, then it is highly plausible that, the advanced civiliza-
tion would have access to the coding, as to put a single number in
the Planks Volume, so that, still there is some remnants of the num-
bers flowing inside a computer chip, so, as to prevent any hang up of
computer. This could be thought of, a more massive number can
have an excess computing space available, even after encoding and
assembling all the remnant places of the Earth. Its not possible to
say, whether, Al takeover would happen or not, but it is safe to as-
sume that, the takeover could be restricted by some advanced block-
age of the computing capacity, rendered by the humans in the cod-
ing. Just as we want to know, what exactly it looks thousands of
years ago, through a thorough visualization, so, as to say, the begin-
ning of the Earth (Provided we make our theory restricted on the
Earth-Scales of simulation), and to the far-fetched future, the hu-
mans from the future having access to massive computing powers
could make a simulation from the beginning of the Earth to the end.
The simulation has to be powerful enough, so as to provide, a non-
hanged up reality which is augmented from the reference point of the
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future. These simulations can have layers, and they always tend to
be exponentially strong rather than polynomially, because of the fact,
that, each pieces of the atom needs to be simulated, which in turn
has a relation to the many-atoms surrounding, that in essence com-
puting a physical structure, which again revolves through a series of
realities evolving in the timeline of the entire planet Earth.

Just as the screen of a movie-multiplex, if our Earth (or
the space-time) associated with it, has been a 2D canvas, then the
simulation could be a 3D providing we are 3D objects and the canvas
screen itself residing in a higher dimensional reality. This presumably
argues the ‘Holographic Principle’ to be right enough to believe that
future computers could save an enormous processing powers to re-
duce the simulation from a real 3D to a ‘Projective 3D’ over a 2D
Space-Time canvas.

Now, the natural question arises, as to, what are the sta-
tus of those super-intelligent beings if everything from the beginning
of the earth till her destruction has been simulated from a codes
perspectives. Well, to say the least, those super-intelligent beings
curious to know the status quo of the earth from its origin some 4.5
billion years ago, to its end after some 5 billion years later, when the
Earth would be swallowed by the Sun, being as a Red-Giant exhaust-
ing its hydrogen fuels, expanding upto Mars orbit, and then settled
for a White Dwarf which ultimately turns to be a Black-dwarf and
humans are extinct (at least! To say from the planet earth) a few
million years earlier due to heath death or the increase of entropy.
Then, the advanced civilizations must be in an over lapping reality,
that is, their own reality and simulated reality having null forbidden
gap in the causal structure of temporal dimensions. So, those being
will supersede simulation and exists as a superposition observing the
whole earth just like we observe a movie in a giant screen, with us,
being the projection on the screen being a shadow of the simulated
reality.

To quote for the heat death of the universe, the random-
ness or the chaos, are in general a function of time, and the more
chaos means the more moving of time in forward directions and from
the 2™ law of Thermodynamics, this entropy can't be reverses. So,
what if to make a projective Reality of the Past the entropy needs to
be decreased which in turn violated the Thermodynamic axioms.
Therefore, a clever approach needs to be obtained, as to the existent
of a negative entropy only from the perspective of the future, but
not from the perspective of any other time as the perspective of
projection corresponds proportionally with the augmented reality of
simulation.

Methodology: Here, in this section, we will try to structure the ma-
thematics, thereby providing a concrete domain for this hypothesis
one by one. We will introduce, each part with explanation, which
ultimately leads to a formal equation of the ‘shadow of the physical
reality’.

The Minkowski (M) metric has been an explicit definition
of the Timelike, Lightlike and Spacelike intervals in a flat 4D Space
time. This 4D space-time can be thought of as a BULK where the
2D Canvas for a 3D Projection takes place. This in turn helps to
compute the B parameter as the Trace of the metric. If simulation
happens, then, its absolutely plausible that, the simulations be either
Timelike or Spacelike, where the Spacelike Trace is small in simulat-
ing magnitudes as compared to timelike Trace.
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In the trace, there lies a margin of errors in the simulation
and that errors can be denoted by the parameter € which is propor-
tional to time, like the more the expansion of the simulated reality
occurs in past and future, the more would be the accumulated errors
and this errors along with trace can be represented by the equation,

Tr(p)™|,

As discussed in introduction section, the shadow factor of
the simulation is a dependable parameter on Time T provided the
functional parameter must be of exponential norms as e* where
x € —0,0, 400 giving us 3 solutions as,
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This enforces, 3 parameters as Tf (e~*) which marks the
beginning of the simulation at a particular point in Past, Tf(e®)
which marks the present notion of the time, which is relative and
flexible to move between Past and Future, as to the Present notions
when the simulations could be realized with the last parameter
Tf(e*®) which marks an unknown end in the faraway future.

Considering the computing power of the future, as to
compare with the present, we can assume the computer to be fair
enough to accommodate each digit in the Planks Volume, with still
an immense excess of digits, as to show, that, the computer has
surplus processing power to cycle between
Tf(e=®),Tf(e%),Tf(e*™) in a closed loop non-local to the Spatio-
Temporal domain, with a parametric representation of Graham's
Number, the number large enough to accommodate each digit in a
plank Volume with still an excess of digits greater than the observa-
ble universe, denoting a super-caliber capabilistic processing powers
to prevent a hung-up or the slowing of time in the Physical reality
provided all e* are dependent on the time factor T.
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This 2 implicit relations can combine to form a compli-
cated equation as,
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String Theory has not only puts a limit on the number of
space-time dimensions, rather it expresses the maximum possible
dimensions in the universe D to be 10 excluding the SUPERGRAVI-
TY of 11D. The simulations being a hologram, indeed put the limit
of the critical dimension D, to be 2 as a Projective Reality of aug-
mentation.



If there are simulations then there exists layers of such
simulations, with each layer overrated by a better layer that in turn
overrated by another better layer, provided each layers are the more
concrete and overwhelmed realistic simulations of the physical nature
as opposed to the previous layers. This can be thought of, each gen-
eration of computer scientists performed, a more concrete simula-
tions than their preceding generations which ultimately deposed as
the exponential tower of layers as shown in the below equation.
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With a, being the first layer followed by b, the second layer
followed by ¢, the third layer and so on. As the particular layers are
unknown, so, its a continuation of layers, increasing by generation
after generations of human coding computer performance and Al to
denote as (...).

Glitches are an important aspects of the simulations and
the physical reality being a product of simulations are bound to have
some glitches, which can be considered as the changing or altering of
the universal constants of nature like G, c, i but, one question may
arise that, why aren’'t we observe the changes of the constants, this
could be the reason that, the layers of simulating towers are not old
enough sufficiently to produce the glitches in reality, rather, we are
not old enough to observe the glitches or the glitches are so little like
1 trillionth of the numbers, that we failed to observe but the magni-
tudes of glitches will increase as we proceeds far enough in the fu-
ture. It is complicated to compute the glitches, but in any means the
glitch matrix should be presented in a nicer notational way to be
understandable.
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Here 1 is a master matrix, where I;; is the subset of ¥. i,j
are rows and columns of the matrix subset [;;. 4;; is the off-diagonal
matrix and G;; is the diagonal matrix where the glitches are shown as
g in the diagonals, the matrix must be a square matrix and with each
possible layers of simulations, the glitches would increase as such,
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T r(+4g) > Tr(+3g) > Tr(+2g) for glitches in a*°

The most important part is the entropic relation with the
above identities, as to include the flow of time. As time progresses
there is a shift of entropy to a more positive side and the decrement

of entropy as time reverses. But, the second law of thermodynamics
stood as a pillar that entropy can't decrease, neither the entropy can
become zero, as because even in ABSOLUTE ZERO there exists a
little quantum jitters, preventing entropy to move to zero. However,
if we denote A as the relative entropy then if,
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Then the above relation cannot be complete without a
time evolving parameter with the initial time be T* with the progress
in entropy to the final time being T?. Therefore, the satisfactory
equation looks like
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Now, assembling all the parts, the final equation looks like
the following with S¢ being the simulated reality parameter as,
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As, shown in the equation and portrayed in the diagram,
there has been a reference point in the future from which the para-
meters of entropy are considered as a subset of the simulating reali-

ty. The above equation can only make sense if « or
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iz > il However, the equation failed to satisfy if iz =
T T T T
this leads the whole equation S to zero. This condition of equality
describes a concept called ‘clash of entropy’. This needs a very de-

tailed explanation.

Consider entropy as a wave flowing with the passage of
time. This entropy from the reference frame of future, where the
simulation has been computed or the origin of the simulation, moves
backwards to into the Past, to project our physical reality or the
Present. This projection is always related to a decrease of entropy
from time T?. On the other hand, the entropy from the Past is in-
creasing with the progress of time to the future. This progress can
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be stated by a time parameter T'. Now, reduction through T? and
progression through T* could lead to a fact, or a state, or a phase of
space-time where |T*| = |T2| which has been denoted as the zone of
zero entropy as the forward and backward flow cancels each other.
This phase is completely unrealistic in the physics, as because, the
entropy being zero, gives us a phase or state of the universe before
the Big Bang or the creation itself if we assume ‘universe created
from nothing’. The 'EKPYROTIC theory is not applicable here to
make any sense of this cancellation. Therefore, the arbitrary ad-
vanced civilizations are clever enough to slide the entropy backwards
in course of simulation, so, that, there is no clash of entropy and the
universe remains safe for the Physicists. Therefore, the entropy di-
minishes relative to the future, leading the state T—12<<% and this
makes the S to be of negative value. Therefore, any form of simu-
lation denotes that, we are living in a persistent negation of relative
entropy.

Conclusion: It is difficult to detect whether we are living in a man-
made augmented simulated reality or not. The dependable factor to
detect this, is the change of the universal constants of nature like
G,c,h to some 1/1012 of errors, and that too, is either way difficult
to detect or we haven't yet progress far enough to detect the
changes. But, from the mathematics, its been shown that, in no way
could be the entropic mapping from the future to the past collides
with past to the future, making a possible collision leading to a zero
entropic state, destroying the simulation itself. So, the advanced
beings made the consecutive layers of simulations and we are living
under its soft shadow.

Acknowledgement: We are grateful to Dr. Ande Murali Varaprasad
(Ex-DRDO Scientist and Director of Centre for ISRO GNSS Studies
at SACET) for his constant support and motivation to help young
researchers like us, to publish our papers. We would also like to ac-
knowledge Mr. Ashis Kumar Behera (Director of AATWRI Aero-
space & Defense) for his support to make the fields of research wid-
er for us.

Funding: No funding has been specified for this research purpose.

Declaration of Interest: The authors of this paper declared that they
do not have any competing interests as related to this paper.

References:

Beane, S. R., Davoudi, Z., & Savage, M. J. (2014). Constraints on the
universe as a numerical simulation. The European Physical Jour-
nal A, 50(9). doi:10.1140/epja/i2014-14148-0

Bostrom, N. (2003). Are We Living in a Computer Simulation? The
Philosophical Quarterly, 53(211), 243-255. doi:10.1111/1467-
9213.00309

Bostrom, N. (2003, May 16). The Simulation Argument: Why the Prob-
ability that You Are Living in a Matrix is Quite High. Retrieved
December 02, 2020, from https://www.simulation-
argument.com/matrix.html

Bostrom, N. (2008). The Simulation Argument FAQ. Retrieved Decem-
ber 02, 2020, from https://www.simulation-
argument.com/faqg.html

Bousso, R. (2002). The holographic principle. Reviews of Modern Phys-
ics, 74(3), 825-874. doi:10.1103/revmodphys.74.825

* %%

Brantley, B. (2012, January 16). Worlds Within Worlds Within Worlds.
And a Duane Reade. Retrieved December 02, 2020, from
https://www.nytimes.com/2012/01/17 /theater/reviews/world-
of-wires-at-the-kitchen-review.html

Campbell, T., Owhadi, H., Sauvageou, J., & Watkinson, D. (2017). On
testing the simulation theory. International Journal of Quantum
Foundations, 3 (3), 78-79.

Carrol, S. (2016, August 22). Maybe We Do Not Live in a Simulation:
The Resolution Conundrum. Retrieved December 02, 2020, from
http://www.preposterousuniverse.com/blog/2016,/08/22/maybe
-we-do-not-live-in-a-simulation-the-resolution-conundrum/

Chalmers, D. (1990, January). How Cartesian Dualism Might Have Been
True. Retrieved December 02, 2020, from
http://consc.net/notes/dualism.html

Chalmers, D. (2003). The Matrix as Metaphysics. Retrieved December
02, 2020, from http://consc.net/papers/matrix.html

Conitzer, V. (2018). A Puzzle about Further Facts. Erkenntnis, 84(3),
727-739. doi:10.1007/s10670-018-9979-6

Dainton, B. (2012). On singularities and simulations. Journal of Con-
sciousness Studies, 19 (1): 42. doi:CiteSeerX 10.1.1.374.7434

Davies, P. (2004). Multiverse Cosmological Models. Modern Physics
Letters A, 19(10), 727-743. doi:10.1142/S021773230401357X

Empiricus, S. (n.d.). Against the Logicians. 1.88.

Grabianowski, E. (2015, December 16). You're living in a computer simu-
lation, and math proves it. Retrieved December 02, 2020, from
https://io9.gizmodo.com/youre-living-in-a-computer-simulation-
and-math-proves-5799396

P. (2019, August 10). Are We Living in a Computer Simulation?
Let's Not Find Out. Retrieved December 02, 2020, from
https://www.nytimes.com/2019/08/10/opinion/sunday/are-we-
living-in-a-computer-simulation-lets-not-find-out.html

Greene,

Hanson, R. (n.d.). How to live in a simulation? Journal of Evolution and
Technology, 7.

Levy, D. G. (Director). (2019). The Mandela Effect [Video file]. United
Kingdom: Periscope Entertainment. Retrieved November 30,
2020.

Moskowitz, C. (2016). Are We Living in a Computer Simulation? Scien-
tific American.

Nolan, C. (Director). (2020). Tenet [Video file]. United States: Warner
Bros. Pictures, Syncopy. Retrieved November 30, 2020.

Susskind, L. (1995). The World as a Hologram. Journal of Mathematical
Physics, 36(11), 6377-6396. doi:10.1063/1.531249

Susskind, L. (2009). The black hole war: My battle with Stephen Hawk-
ing to make the world safe for quantum mechanics. New York:
Back Bay Books.

Weatherson, B. (2003). Are You a Sim? The Philosophical Quarterly,
53(212), 425-431. doi:10.1111/1467-9213.00323



