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To all the visionary minds behind AI, who are heralding a new era of civilization.

To all the scientists who work tirelessly for the good of mankind - so that those struggling in their lives no longer suffer. 

To every devoted souls who dedicates their lives to transforming our civilization into the dream of mankind. 
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Why is logical thinking important?

Logical thinking is the quiet architect behind our understanding of the physical world. It underpins not only the routines of daily life but also the grand arc of civilization’s ascent. It shapes the destiny of individuals and charts the course of societies. History, when viewed through its long lens, reveals that our most profound breakthroughs were born from the disciplined clarity of reason – monuments to the human mind’s capacity for order and insight. From the elegant laws of classical physics to the abstract realms of non-Euclidean geometry; from the invention of calculus to the revelations of relativity and quantum theory; from the churning of the first steam engine to the pulse of the modern computer; from Darwin’s vision of evolution to the double helix of DNA – each is a luminous thread in the vast tapestry woven by logical thought. These are not merely achievements; they are enduring testaments to the power of reasoned inquiry to reshape the world. 

Behind the luminous figures of history – those who forged the great discoveries and inventions that shaped our world – stood the quiet, unwavering principles of logical thinking. These were the laws they had mastered: the fundamental interrelationships that govern the universe itself. To grasp these rules is to hold a key to the hidden architecture of reality. For those who do, the mind becomes a force of extraordinary power, capable of reaching into the unknown and drawing forth revelation. It mirrors Eve’s fateful taste of the golden apple, or the moment Pandora’s Box was opened – an awakening to both wonder and consequence.  Within these principles lies the potential for intellectual greatness, and any individual who learns to wield them can leave a mark as profound and enduring as the discoveries that once changed the course of civilization.  

More importantly, since these rules are the mechanism of logical thinking, there is little doubt that they can find their place in artificial intelligence.  Should this vision take hold, a new kind of utopia may rise within our reach – one where the sharp edges of human suffering are softened by understanding, and diseases that once plagued generations are rendered powerless by reasoned insight. In such a world, the burdens of ignorance and chaos give way to harmony, and the mind, liberated by logic, becomes an instrument not just of survival, but of flourishing. No one would be left to silently struggle against the shadows of illness, despair, or confusion.  Instead humanity could turn its gaze outward – to the stars, to the mysteries of consciousness, to the art of living well. In this imagined future, born of intellect and empathy entwined, the golden promise of civilization is not merely sustained – it is fulfilled. 
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Chapter One: The Nature of Logical Thinking
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Logical thinking is the neural physiological process by which our brain figures out the interrelationships between objective existences. This subjective neural process relies on the relationship between objects and concepts, which in turn, enables us to interpret the physical world. This is the neural physiological nature of logical thinking. Thus, concept formation and figuring out the interrelationships between them are essential for interpreting the physical world. 

Concept

Then, what is a concept? A concept is the neural activity which represents the corresponding objective existence.[1] 

Concepts can be formed through direct information input of objects or synthesized from existing concepts. For example, the concept of an apple arises from direct visual input. In contrast, the concept of an atom did not originate from direct observation but was instead a speculative concept synthesized from other concepts. In fact, many hypotheses emerge as synthesized concepts.

Since concepts are man-made, they may or may not accurately represent the objects they describe. For example, the once-held belief that the Earth was flat was a mistaken concept.

What are correct and incorrect concepts? If a concept matches its represented object, it is a correct concept; otherwise, it is incorrect. The accuracy of a concept depends on the degree of matching between the “order” of the representing neural activity (concept) and the “order” of the represented object (the corresponding existence). A greater degree of matching means greater accuracy. This is supported by the following evidence.  

Neuroscience research has shown a correlation between concepts and the objects they represent. For example, in an experiment, the neural firing pattern in the visual memory cortex elicited by patients’ recalling some familiar items are highly consistent with the neural firing patterns evoked by directly seeing these specific items. As recalling is retrieving saved information (concept) from the memory, the same neuronal firing pattern when recalling an item strongly suggests that an accurate concept is consistent with its represented object.[2] 

Then, how can we form an accurate concept? To explore this, let’s examine how we make decisions:

Feeling hungry, an individual began searching for food and found some leftovers. He then assessed whether the food was safe to eat. After checking for any color changes, unusual smells, or abnormal tastes and finding none, he concluded that the food was safe to consume. This process is illustrated in the following diagram:

[image: The Underlying Mechanism of Logical Thinking_Diagrams_19-05-25-39.png]
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Chapter Two: The Elements of Logical Thinking 
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From this diagram, we can see that logical thinking involves several key elements.

1 Determining factors

In this case, the color, smell, and taste of the food serve as external information inputs, determining whether the food is edible. Additionally, recalling that the food was leftover provides an information input from memory.

Information input as a determining factor is an essential element of logical thinking. Inventions and discoveries require information input, either from the natural environment or experimentation. Without information input from experiments there would not be the ground breaking development in modern science; neither would we have the sophisticated technology or advanced civilization that we have today.  

2 The interrelationships that thinking follows 

In the example of food quality assessment, thinking follows a set of interrelationships. For example, no visible color changes on the food leads to the conclusion that the food is less likely rotten. This reasoning follows the serial relationship. Recalling that the food was leftover prompts an individual to think of two possibilities, rotten and not rotten. This reasoning follows the interrelationship of symmetry. Assessing the food’s quality with multiple senses is guided by the interrelationships of divergence. Drawing a conclusion from the findings of different modalities is a reasoning that follows the interrelationship of convergence.

This example demonstrates that reasoning follows multiple interrelationships. If these rules are not adequately followed, the conclusion will be incorrect.

3 Direction of thought

Event development follows a serial sequence, the cause-effect relationship (causality). As thinking is a matter of following the development of these processes, it has two directions, towards the effect direction and the cause direction. For example, in the aforementioned case, if an individual follows the cause direction, he may wonder who left the food there and why it was left over. If he thinks towards the effect direction, he may think of the effects when food is leftover. 

4 Assessment criteria

In the example above, specific criteria for assessing food quality are established. This is crucial because different criteria lead to different conclusions. For instance, if the criterion changes from “food appearance changes mean a quality change” to “food appearance changes do not indicate a quality change,” the conclusion will differ.

5 Objectives

In decision-making, the objective determines the priority of the determining factors. Assessment criteria influence whether a decision successfully achieves its objective.

The Maslow model is widely recognized for its focus on decision-making. However, it primarily addresses rational thinking and does not account for all types of decision-making. The issue arises from its pyramidal structure, which prioritizes determining factors based on rational principles. In reality, decision-making is not always governed by rationality alone.

Actually, the thinking model for decision making is a serial-parallel model. Let’s take a look at how it works:

For example, a selection initially undergoes a serial process in which multiple factors determine the outcome. If a candidate fails to meet the minimum threshold for any one of these factors, the entire serial process stops. Even if a candidate meets the requirements for most criteria, failing just one single factor leads to disqualification due to the serial arrangement of determining factors in the selection. 

After the initial elimination stage, the remaining candidates move on to compete against one another. At this point, the determining factors will go through a parallel-convergence process, in which all the determining factors are arranged in a parallel relationship according to their priority. 

The priority is determined by the objective. For example, for some personal choice, age, gender and appearance may be the top priorities. For a scientific research position, education and academic records are top priorities. 

However, the prioritization of selection factors is often subjective. If the priorities are not appropriately aligned with the desired goals, the final outcome may miss the intended target. For example, if physical appearance is given high priority while work experience is assigned low importance in selecting a scientific researcher, a candidate with a high overall score may still fail to deliver the expected performance. Therefore, correctly prioritizing all factors is essential to ensure effective and accurate decision-making. 

Each individual’s overall score is determined by summing the scores assigned to each selection factor, weighted by their priority. The final selection is then based on a comparison of these total scores, with the candidate achieving the highest score being selected.

6 Raising questions

Raising questions is a crucial step, as it initiates the thinking process and guides its progression. In the example of food quality assessment, questioning the food’s safety triggered the subsequent reasoning process. Doubting visual judgment led to divergent thinking, prompting the use of other sensory modalities for verification.

Then, what is the mechanism behind raising question? Some believe that paying attention is what prompts questions. However, this isn't necessarily true. For example, in sports, the final sprint toward the finish line captures everyone's attention, yet it rarely provokes questions. In contrast, if a runner were to suddenly sprint in the opposite direction, it would immediately raise questions. Similarly, certain quantum phenomena defy the expectations of classical physics. This unexpected behavior sparked questions about classical theories and ultimately led to the development of quantum mechanics. This indicates that the disruption of logic prompts raising question.

These are the elements of a logical thinking system. The following discussion will specifically focus on the interrelationships that govern logical thinking.
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Chapter Three: The Fundamental Interrelationships of Nature 
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In the earlier example of food quality assessment, a conclusion is drawn - the food is edible. But if we continue thinking and ask, what happens after the food is eaten? Our thoughts deepen. We begin to realize that part of the food will be absorbed and converted into energy, some will be used to build or repair body structures, and the rest will be discharged as waste.

To represent the relationships between these thinking steps, lines are used to link them together, forming a model. This model generalizes the thinking pattern not just for this specific case, but for similar cases as well. However, the extent to which this model accurately captures the nature of logical thinking is unclear. It is uncertain whether the model can encompass all forms of thinking. 

The exploration of the model’s capacity led to a complex yet orderly reasoning, which ultimately discovered a fundamental mechanism governing everything and the model was named the Fundamental Interrelationships Model. This specific reasoning will be discussed in the later section on Interconnected Thinking. For now, let’s take a look at the Fundamental Interrelationships Model

The Fundamental Interrelationships Model, abbreviated as the Interrelationships Model (IRM), is a hypothesis in the form of a diagram. This model constitutes the smallest integral unit that comprehensively encapsulates a set of cohesively interconnected fundamental interrelationships, including serial relationship, transition of state, critical point, continuity-discontinuity, parallel relationship, common mechanism,   similarity, commonality-difference, convergence-divergence, contraction-expansion, singularity-plurality, symmetry-asymmetry, dynamics-stability, order-disorder, limitation-limitlessness, periodicity, hierarchy, and interconnectedness. 

This model is proposed as an alternative approach to addressing the issue of the Theory of Everything. It has been applied to represent and unify a set of well-established laws in physics, as well as theories in biology and social phenomena. If this model truly provides the answer to the Theory of Everything, it should also be capable of explaining the mechanisms of logical thinking.

Here is the model, which represents the fundamental interrelationships:

––––––––
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This video helps with the understanding of these fundamental interrelationships: https://www.youtube.com/watch?v=XXm0Lg-7roY
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Representing the fundamental interrelationships:

Serial relationship 

A serial relationship is a fundamental connection. For example, the linkage of multiple components in series within an electrical circuit is a well-known instance. In a family, the relationship between grandmother, mother, daughter, and granddaughter exemplifies a serial relationship. Similarly, the cause-and-effect relationship widely observed in nature, such as the collision of cars on a highway, is another illustration. In this scenario, the first car triggers the second car's collision, and this chain continues.

These relationships can be represented as E1, E2, E3, E4, where events are in a serial relationship, as depicted in Fig-2. The first event causes the second, the second causes the third, and so on. This representation aligns with the law of conservation of energy, which is also an expression of a serial relationship. The model for a serial relationship evolves from the Interrelationships Model.

[image: Gary_Ex1&2-16.png]
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Transition of State and Critical Point

Transition of state is a widespread phenomenon in the universe and serves as an expression of a serial relationship. An illustrative example of this phenomenon is observed when ice is heated, causing it to melt into water, and when water is further heated, transforming it into steam. Notably, with each transition, the physical properties of the substance undergo corresponding changes. Ice exists in a solid form, water in a liquid state, and steam as a gaseous entity.

The critical point marks the juncture at which such transitions initiate. For instance, 0°C represents the critical point at which ice transitions into water, and 100°C is the critical point[3] for water evolving into steam.

Visualizing and understanding the process of the transition of state can be facilitated by the Interrelationships Model, as depicted in Fig-3. In this model, the convergence and subsequent divergence of lines signify the critical point – a recognized turning point. The left side of the model signifies the state before transition, while the right side represents the state after transition. Thus, the model effectively captures the entire process of the transition of state. Applying this model to the example of ice melting into water, the left side represents ice, where water molecules (H2O) exist in a solid form. At the center, the critical point (0°C) signifies the transition from a solid to a liquid state. The right side represents water, where water molecules exist in a liquid form.

––––––––

[image: ]


[image: Gary_Ex1&2-18.png]

The region between two critical points signifies a distinct form of existence. Beyond this region, an object adopts different forms of existence.

The transition of state and critical points are evident in various physical, chemical, and biological phenomena, such as the boiling of water. In the case of water, temperature and pressure, represented by lines to the left of the critical point, determine its phase. To the left of the critical point, water exists in a liquid state, and to the right, it exists in a gaseous state. The precise moment water starts to boil represents a phase transition[3], with the boiling point serving as the critical point. A similar principle applies to nuclear substances, where reaching a critical point, known as critical mass[4], triggers a nuclear reaction, transforming energy from matter to nuclear energy.

The concept of transition of state and critical points also exists in human society. For instance, individuals experience numerous critical points in their lives, moments where a change of state occurs in an instant. The first critical point is the fusion of a sperm cell with an egg cell, giving rise to a unique person[5]. This individual transitions from their birth, through significant milestones like receiving a testamur at their university graduation ceremony, to the pivotal moment of saying “I do” at their wedding, and further to the day their first child is born, marking their entry into parenthood. Moreover, the critical moment of the last heartbeat marks the end of life, encapsulating the entire spectrum of human existence.

Numerous critical points punctuate the history of human civilization, each catalyzing transformative shifts in our understanding of the world and our technological capabilities. Examples include Copernicus’ heliocentric model challenging the Earth-centric view, Newton’s laws of physics revolutionizing our comprehension of motion, and Einstein’s theory of relativity fundamentally altering our understanding of space and time. The invention of the steam engine ushered in the Industrial Revolution, reshaping economies and societies, while the creation of computers marked the onset of the digital age, revolutionizing communication and information processing.

All these instances, whether in individual lives or in human civilization, represent transitions of state and critical points existing in the physical world. These phenomena can be effectively represented and understood through the Interrelationships Model.

Continuity-Discontinuity

From the preceding discussion, it becomes evident that all forms of change embody the concept of continuity-discontinuity. For instance, when ice melts into water, the solid form of water molecules is discontinued; when water boils, the liquid form of water molecules is discontinued. Importantly, these changes in existing states do not alter the nature of water molecules – they persist as water molecules throughout. This dynamic process can be aptly illustrated using Fig-3, where the horizontal straight line represents continuity, and curved lines ending at a convergent point depict discontinuity, characterized as continuity-discontinuity.

Any developmental process, by its very nature, follows a path of continuous progression. Despite its inherent continuity, this progression often appears disrupted due to the varying forms in which the constituent elements of the process manifest or are perceived. Points of transition within this continuous progression represent specific transition points where forms undergo change.

Extending this idea to broader processes of development, it becomes evident that continuity-discontinuity is a fundamental aspect of dynamic systems, whether at the molecular level or within complex developmental processes.

Parallel Relationship

A parallel relationship is one of the fundamental connections in the universe. For example, components linked in parallel in an electrical circuit exhibit a parallel relationship. Similarly, the relationship between brother and sister or planets in the solar system can be considered parallel. Unlike serial relationships, parallel events do not involve cause and effect. 

A parallel relationship can be based either on an object's position in space or on a common mechanism. For instance, components in a car share a spatial parallel relationship. This parallel relationship is represented in Fig-4.

––––––––
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Another form of a parallel relationship is based on a common mechanism, as seen in all birds sharing a parallel relationship due to their common genetic sequence. The parallel relationship is represented in Fig-5.

Both parallel relationships based on spatial orientation and a common mechanism can coexist. For example, twins in a family are spatially parallel to each other; at the same time, they share an intangible common mechanism – the same genome. This common mechanism leads to similarities between twins.
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