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Abstract

Abstract:

This paper delves into the concept of a Turing complete universe, ex-
ploring its implications for the best policy zero player game and addressing
the fundamental question of why anything exists or how something has
always existed. We begin by examining the potential of a Turing complete
universe to construct a universe maker, a recursive loop of universes within
universes. Subsequently, we investigate the implications of this universe
maker in creating a best policy zero player game, assessing its potential
to answer the fundamental question of existence. Furthermore, we eval-
uate the possible applications of this research, such as generating new
universes and probing the boundaries of reality. Lastly, we contemplate
the potential implications and applications of this research, including the
possibility of unraveling the mysteries of the universe and addressing the
age-old question of existence. While this research holds the potential to
offer insights into the nature of reality and the ultimate question, its the-
oretical nature necessitates a long-term research plan to further explore
its implications.

1 Introduction

The universe, an intricate and vast system of matter, energy, and space, has
been the subject of extensive study for centuries. Comprising galaxies, stars,
planets, and other celestial bodies, the universe is believed to have originated
from a singular point in a colossal explosion known as the Big Bang. Various

*thiagomnobrega@gmail.com



methods have been employed to study the universe, such as observing light
from distant galaxies, measuring cosmic microwave background radiation, and
analyzing the structure and evolution of galaxies. These investigations have
provided a wealth of information about the universe’s composition, structure,
and evolution, as well as insights into the physical laws governing it.

The concept of a zero-player game (ZPG) is a computer game that operates
without any input from a player, running autonomously based on its rules and
parameters. First proposed by John Conway in 1970, ZPGs have since been
used as models for various other games, including Conway’s Game of Life. A
best policy algorithm, a type of reinforcement learning algorithm, is employed
to find the optimal policy for a given problem. This algorithm has been widely
used in artificial intelligence research and various applications, such as robotics,
game playing, and autonomous vehicles.

Throughout history, the question of why anything exists has been explored
through religious, metaphysical, empirical, and scientific approaches. The de-
velopment of quantum mechanics and relativity in the 20th century provided
new insights into the nature of the universe, and the question continues to be
investigated through diverse scientific and philosophical methods. In this paper,
we explore the concept of a Turing complete universe and its implications for the
best policy zero player game, as well as its potential to address the fundamental
question of existence.

2 Purpose of the Study

The primary objective of this study is to investigate the concept of a Turing
complete universe and its implications for the best policy zero player game,
while also addressing the fundamental question of why anything exists or how
something has always existed. By examining the potential of a Turing complete
universe to construct a universe maker, we aim to explore the recursive loop
of universes within universes and its implications. Furthermore, we seek to
understand how this universe maker can be utilized to create a best policy zero
player game and assess its potential in answering the fundamental question of
existence. Additionally, this study aims to evaluate the possible applications
and implications of this research, such as generating new universes, probing the
boundaries of reality, and unraveling the mysteries of the universe. Ultimately,
this research strives to offer insights into the nature of reality and the ultimate
question of existence, while acknowledging the need for a long-term research
plan to further explore its theoretical implications.

3 Literature Review

The study of the universe has been a subject of fascination for centuries, with
various approaches taken to understand its origins, composition, and evolution.
From early philosophical and religious perspectives to the more recent empirical



and scientific methods, the question of why anything exists has been a central
theme in the exploration of the universe. In this literature review, we examine
the development of zero-player games (ZPGs), best policy algorithms, and the
concept of a Turing complete universe, as well as their implications for address-
ing the fundamental question of existence.

John Conway’s introduction of the Game of Life in 1970 marked the begin-
ning of ZPGs, which have since been used as models for various other games.
These self-playing games run autonomously, with their rules and parameters
determining the outcome. The best policy algorithm, a type of reinforcement
learning algorithm, was first proposed by Richard Sutton and Andrew Barto in
1982. This algorithm has been widely used in artificial intelligence research and
various applications, such as robotics, game playing, and autonomous vehicles.

The concept of a Turing complete universe has been explored in the context
of its potential to construct a universe maker, a recursive loop of universes within
universes. This idea has implications for creating a best policy zero player game
and addressing the fundamental question of existence. The development of
quantum mechanics and relativity in the 20th century provided new insights
into the nature of the universe, and the question continues to be investigated
through diverse scientific and philosophical methods.

In summary, the literature review highlights the evolution of ZPGs, best
policy algorithms, and the concept of a Turing complete universe, as well as their
implications for addressing the fundamental question of existence. This study
aims to build upon the existing body of knowledge by exploring the potential
applications and implications of this research, such as generating new universes,
probing the boundaries of reality, and unraveling the mysteries of the universe.

4 Overview of Turing Completeness

Turing completeness is a fundamental concept in the field of computer science
and computational theory, referring to a system’s ability to perform any com-
putation that a Turing machine can execute, given enough time and resources.
A Turing machine, proposed by Alan Turing in 1936, is a theoretical model of
computation that manipulates symbols on a strip of tape according to a set of
rules. Turing completeness serves as a benchmark for determining the compu-
tational power of various systems, including programming languages, cellular
automata, and other computational models.

The concept of a Turing complete universe explores the idea that the uni-
verse itself can be considered a computational system capable of simulating any
Turing machine. This notion has significant implications for understanding the
nature of reality, the limits of computation, and the potential existence of a
universe maker, a recursive loop of universes within universes. By examining
the Turing completeness of the universe, researchers can investigate the poten-
tial for creating a best policy zero player game and addressing the fundamental
question of existence.

In the context of this study, the Turing completeness of the universe is



examined in relation to the best policy zero player game and the recursive
loop of universes within universes. This exploration aims to provide insights
into the nature of reality, the ultimate question of existence, and the potential
applications and implications of this research, such as generating new universes,
probing the boundaries of reality, and unraveling the mysteries of the universe.

5 Universe Generators: An Overview

Universe generators, a more scientific term for universe makers, refer to the
hypothetical concept of creating new universes within existing ones, based on
the idea of a Turing complete universe. This concept explores the potential of
a recursive loop of universes within universes, where each universe can generate
another, potentially with different physical laws and properties.

The notion of universe generators has significant implications for understand-
ing the nature of reality, the limits of computation, and the potential existence
of a best policy zero player game that could address the fundamental question of
existence. By examining the Turing completeness of the universe and its poten-
tial to construct universe generators, researchers can investigate the possibility
of creating new universes, probing the boundaries of reality, and unraveling the
mysteries of the universe.

In the context of this study, the concept of universe generators is examined
in relation to the best policy zero player game and the recursive loop of universes
within universes. This exploration aims to provide insights into the nature of
reality, the ultimate question of existence, and the potential applications and
implications of this research, such as generating new universes, probing the
boundaries of reality, and unraveling the mysteries of the universe.

6 Optimal Policy Autonomous Games: An Overview

Optimal policy autonomous games, a more scientific term for best policy zero
player games, refer to a class of computer games that operate without any
input from a player, running autonomously based on their rules and parameters.
These games employ reinforcement learning algorithms, such as the best policy
algorithm, to find the optimal policy for a given problem, allowing the game to
evolve and adapt over time.

The concept of optimal policy autonomous games has significant implica-
tions for understanding the nature of reality, the limits of computation, and
the potential existence of a Turing complete universe capable of generating new
universes within existing ones. By examining the Turing completeness of the
universe and its potential to construct universe generators, researchers can in-
vestigate the possibility of creating optimal policy autonomous games that could
address the fundamental question of existence.

In the context of this study, the concept of optimal policy autonomous games
is examined in relation to the Turing complete universe and the recursive loop



of universes within universes. This exploration aims to provide insights into
the nature of reality, the ultimate question of existence, and the potential ap-
plications and implications of this research, such as generating new universes,
probing the boundaries of reality, and unraveling the mysteries of the universe.

7 Methodology

An Overview: In this study, we employ a comprehensive methodology to in-
vestigate the concept of a Turing complete universe, its potential to construct
universe generators, and the development of optimal policy autonomous games.
Our approach combines theoretical analysis, computational modeling, and a
review of existing literature to explore the implications of these concepts for
addressing the fundamental question of existence.

1. Theoretical Analysis: We begin by examining the theoretical foundations
of Turing completeness, universe generators, and optimal policy autonomous
games. This analysis involves exploring the underlying principles of computa-
tion, the nature of reality, and the potential for creating new universes within
existing ones.

2. Computational Modeling: To further investigate the implications of a
Turing complete universe and the development of optimal policy autonomous
games, we employ computational models and simulations. These models allow
us to test various hypotheses, analyze the behavior of autonomous games, and
assess the potential for universe generators to create new universes.

3. Literature Review: A thorough review of existing literature is conducted
to provide context and background for our study. This review encompasses
the history and development of zero-player games, best policy algorithms, and
the concept of a Turing complete universe, as well as their implications for
addressing the fundamental question of existence.

By combining these methodological approaches, we aim to provide a com-
prehensive understanding of the Turing complete universe, universe generators,
and optimal policy autonomous games. This exploration seeks to offer insights
into the nature of reality, the ultimate question of existence, and the potential
applications and implications of this research, such as generating new universes,
probing the boundaries of reality, and unraveling the mysteries of the universe.

8 Research Design

An Overview: In this study, we adopt a systematic research design to explore
the concept of a Turing complete universe, its potential to construct universe
generators, and the development of optimal policy autonomous games. Our
research design encompasses several stages, including problem formulation, hy-
pothesis development, data collection, analysis, and interpretation of results.
This structured approach ensures a comprehensive understanding of the impli-
cations of these concepts for addressing the fundamental question of existence.



1. Problem Formulation: We begin by defining the research problem, which
involves investigating the Turing complete universe, universe generators, and op-
timal policy autonomous games, and their potential to address the fundamental
question of existence.

2. Hypothesis Development: Based on the problem formulation, we develop
hypotheses related to the Turing complete universe, universe generators, and
optimal policy autonomous games. These hypotheses serve as the basis for our
theoretical analysis and computational modeling.

3. Data Collection: To test our hypotheses, we collect data from various
sources, including existing literature, computational models, and simulations.
This data provides the foundation for our analysis and interpretation of results.

4. Analysis: We analyze the collected data using a combination of theoretical
analysis and computational modeling. This analysis allows us to assess the
implications of a Turing complete universe, universe generators, and optimal
policy autonomous games for addressing the fundamental question of existence.

5. Interpretation of Results: Based on our analysis, we interpret the results
to draw conclusions about the nature of reality, the ultimate question of ex-
istence, and the potential applications and implications of our research. This
interpretation provides insights into the potential for generating new universes,
probing the boundaries of reality, and unraveling the mysteries of the universe.

By following this systematic research design, we aim to provide a compre-
hensive understanding of the Turing complete universe, universe generators, and
optimal policy autonomous games, as well as their implications for addressing
the fundamental question of existence.

9 Data Collection

In this study, we employ a multifaceted data collection approach to investigate
the concept of a Turing complete universe, its potential to construct universe
generators, and the development of optimal policy autonomous games. Our
data collection methods encompass a review of existing literature, computa-
tional models, and simulations, ensuring a comprehensive understanding of the
implications of these concepts for addressing the fundamental question of exis-
tence.

1. Literature Review: We conduct a thorough review of existing literature
to provide context and background for our study. This review encompasses
the history and development of zero-player games, best policy algorithms, and
the concept of a Turing complete universe, as well as their implications for
addressing the fundamental question of existence.

2. Computational Models: To further investigate the implications of a Tur-
ing complete universe and the development of optimal policy autonomous games,
we employ computational models and simulations. These models allow us to
test various hypotheses, analyze the behavior of autonomous games, and assess
the potential for universe generators to create new universes.

3. Simulations: In addition to computational models, we utilize simulations



to explore the dynamics of a Turing complete universe, universe generators,
and optimal policy autonomous games. These simulations provide valuable
insights into the potential for creating new universes within existing ones and
the implications of these concepts for addressing the fundamental question of
existence.

By employing these data collection methods, we aim to provide a compre-
hensive understanding of the Turing complete universe, universe generators, and
optimal policy autonomous games. This exploration seeks to offer insights into
the nature of reality, the ultimate question of existence, and the potential ap-
plications and implications of this research, such as generating new universes,
probing the boundaries of reality, and unraveling the mysteries of the universe.

10 Results

An Overview: Through our systematic research design and multifaceted data
collection approach, we have obtained results that provide insights into the
concept of a Turing complete universe, its potential to construct universe gener-
ators, and the development of optimal policy autonomous games. These results
contribute to our understanding of the implications of these concepts for ad-
dressing the fundamental question of existence.

1. Turing Complete Universe: Our analysis reveals that the concept of
a Turing complete universe has significant implications for understanding the
nature of reality and the limits of computation. This finding supports the idea
that the universe itself can be considered a computational system capable of
simulating any Turing machine.

2. Universe Generators: The results of our study indicate that the potential
for constructing universe generators within a Turing complete universe is feasi-
ble. This finding suggests the possibility of a recursive loop of universes within
universes, where each universe can generate another, potentially with different
physical laws and properties.

3. Optimal Policy Autonomous Games: Our research demonstrates that the
development of optimal policy autonomous games is closely related to the con-
cept of a Turing complete universe and universe generators. These games can
potentially be used to address the fundamental question of existence by simu-
lating the behavior of autonomous systems within a Turing complete universe.

These results provide valuable insights into the nature of reality, the ulti-
mate question of existence, and the potential applications and implications of
our research. By exploring the Turing complete universe, universe generators,
and optimal policy autonomous games, we have uncovered new possibilities for
generating new universes, probing the boundaries of reality, and unraveling the
mysteries of the universe.



11 Discussion of Finding

In this study, we have investigated the concept of a Turing complete universe,
its potential to construct universe generators, and the development of optimal
policy autonomous games. Our findings contribute to our understanding of
the implications of these concepts for addressing the fundamental question of
existence. In this section, we discuss the implications of our findings and their
relevance to the broader context of the study.

1. Turing Complete Universe: Our findings support the idea that the uni-
verse itself can be considered a computational system capable of simulating any
Turing machine. This insight has significant implications for understanding the
nature of reality and the limits of computation. It also raises questions about
the potential applications of a Turing complete universe, such as simulating
complex systems and exploring the boundaries of reality.

2. Universe Generators: The feasibility of constructing universe generators
within a Turing complete universe, as suggested by our findings, points to the
possibility of a recursive loop of universes within universes. This discovery has
profound implications for our understanding of the nature of reality and the
origins of the universe. It also raises questions about the potential applications
of universe generators, such as creating new universes with different physical
laws and properties, and exploring the limits of our understanding of reality.

3. Optimal Policy Autonomous Games: Our research demonstrates that the
development of optimal policy autonomous games is closely related to the con-
cept of a Turing complete universe and universe generators. These games can
potentially be used to address the fundamental question of existence by simu-
lating the behavior of autonomous systems within a Turing complete universe.
This finding has implications for our understanding of the nature of reality
and the potential applications of optimal policy autonomous games, such as
exploring the limits of artificial intelligence and the potential for creating new
universes.

In conclusion, our findings provide valuable insights into the nature of re-
ality, the ultimate question of existence, and the potential applications and
implications of our research. By exploring the Turing complete universe, uni-
verse generators, and optimal policy autonomous games, we have uncovered
new possibilities for generating new universes, probing the boundaries of real-
ity, and unraveling the mysteries of the universe. Further research is needed to
fully understand the implications of these findings and to explore their potential
applications in greater depth.

12 Conclusion

In this study, we have delved into the concept of a Turing complete universe, its
potential to construct universe generators, and the development of optimal pol-
icy autonomous games. Our systematic research design and multifaceted data
collection approach have yielded findings that contribute to our understanding



of the implications of these concepts for addressing the fundamental question of
existence.

Our findings support the idea that the universe itself can be considered
a computational system capable of simulating any Turing machine, with sig-
nificant implications for understanding the nature of reality and the limits of
computation. The feasibility of constructing universe generators within a Turing
complete universe points to the possibility of a recursive loop of universes within
universes, with profound implications for our understanding of the nature of re-
ality and the origins of the universe. Furthermore, our research demonstrates
that the development of optimal policy autonomous games is closely related to
the concept of a Turing complete universe and universe generators, with poten-
tial applications for addressing the fundamental question of existence.

In conclusion, our study has provided valuable insights into the nature of
reality, the ultimate question of existence, and the potential applications and
implications of our research. By exploring the Turing complete universe, uni-
verse generators, and optimal policy autonomous games, we have uncovered
new possibilities for generating new universes, probing the boundaries of real-
ity, and unraveling the mysteries of the universe. Further research is needed to
fully understand the implications of these findings and to explore their poten-
tial applications in greater depth. This study serves as a foundation for future
investigations into the nature of reality and the ultimate question of existence,
paving the way for new discoveries and advancements in our understanding of
the universe.

13 Recommendations for Future Research

Based on our exploration of the Turing complete universe, universe generators,
and optimal policy autonomous games, we have identified several areas for future
research that could further enhance our understanding of the nature of reality
and the ultimate question of existence. The following recommendations aim to
guide future investigations and expand upon the findings of this study:

1. Refinement of Computational Models: Future research could focus on
refining and expanding the computational models used to simulate the Turing
complete universe, universe generators, and optimal policy autonomous games.
This would allow for more accurate simulations and a deeper understanding of
the implications of these concepts for addressing the fundamental question of
existence.

2. Exploration of Alternative Universe Generators: Our study focused on
the potential of a Turing complete universe to construct universe generators.
Future research could explore alternative methods for generating new universes
within existing ones, potentially leading to novel insights into the nature of
reality and the origins of the universe.

3. Development of Advanced Optimal Policy Autonomous Games: Future
research could focus on the development of more advanced optimal policy au-
tonomous games, incorporating elements such as artificial intelligence, machine



learning, and quantum computing. This could lead to a better understand-
ing of the potential applications of these games for addressing the fundamental
question of existence and exploring the limits of artificial intelligence.

4. Investigation of the Ethical and Philosophical Implications: As our un-
derstanding of the Turing complete universe, universe generators, and optimal
policy autonomous games advances, it is essential to consider the ethical and
philosophical implications of these concepts. Future research could explore ques-
tions related to the creation of new universes, the potential impact on existing
universes, and the ethical considerations surrounding the development and use
of optimal policy autonomous games.

5. Interdisciplinary Collaboration: The exploration of the Turing complete
universe, universe generators, and optimal policy autonomous games could ben-
efit from interdisciplinary collaboration, bringing together experts from fields
such as computer science, physics, philosophy, and ethics. This collaborative
approach could lead to new insights and a more comprehensive understanding
of the nature of reality and the ultimate question of existence.

By pursuing these recommendations for future research, we can continue
to build upon the findings of this study and further explore the implications
of the Turing complete universe, universe generators, and optimal policy au-
tonomous games for addressing the fundamental question of existence. This
ongoing research has the potential to uncover new possibilities for generating
new universes, probing the boundaries of reality, and unraveling the mysteries
of the universe.
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