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Chapter 1

Introduction

Consciousness is a multifaceted phenomenon characterized by different aspects of aware-
ness, subjectivity, and cognitive processes. It encompasses various dimensions, each with
distinct features and theoretical explanations. This book provides a comprehensive ex-
ploration of consciousness, integrating philosophical, neuroscientific, cognitive, and psy-
chological perspectives.
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Chapter 2

Phenomenal Consciousness

2.1 Qualia

Qualia are the individual instances of subjective, conscious experience. They represent
the qualitative aspects of our perceptions and emotions.

2.1.1 Qualia Space

Qualia space (@) is a high-dimensional space where each dimension represents a distinct
qualitative aspect of experience. Each point ¢ € ) represents a unique quale.

Q=R"

2.1.2 Qualia Dynamics

The transition between different qualia can be represented by a transformation function.
T,:Q xQ —=Q

2.1.3 Qualia Intensity

The intensity of a quale can be represented as a scalar value.

I,: Q - R*

2.2 Subjectivity and Unity of Experience

Phenomenal consciousness is inherently personal and unified.

2.2.1 Subjectivity

Subjectivity (S) is the first-person perspective unique to each individual.
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8 CHAPTER 2. PHENOMENAL CONSCIOUSNESS

2.2.2 Unity of Experience

Despite the diversity of sensory inputs, phenomenal consciousness is experienced as a
unified, coherent whole. This unity (U) is essential for maintaining a consistent sense of
self and environment.



Chapter 3

Access Conscilousness

3.1 Information Processing

Access consciousness involves the availability and utilization of information for cognitive
processes such as reasoning, decision-making, and verbal reporting.

3.1.1 Information Capacity

The maximum rate of information transfer can be modeled using Shannon’s formula.

S
= BI1 14—
CCL OgQ( + N)

3.1.2 Efficiency of Processing

The efficiency of information processing is represented by the ratio of useful information
processed to the total information available.

3.1.3 Working Memory Load

The cognitive load on working memory can be modeled as:

WMZ = zn: w;
=1
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Chapter 4

Self-Consciousness

4.1 Self-Model and Temporal Continuity

Self-consciousness involves self-reflection, self-identity, and metacognitive awareness.

4.1.1 Self-Model

The self-model (SM) is a complex representation of the self, including identity, attributes,
and experiences.

SM = (ID, AT, EX)

4.1.2 Temporal Continuity

The continuity of self-identity over time can be modeled as a function of time.

TO(t) = / t F(ID,) dt
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Chapter 5

Theories of Consciousness

5.1 Physicalist Theories

5.1.1 Neural Correlates of Consciousness (NCC)

Neural correlates of consciousness (NCC) can be defined as a mapping from neural states
to conscious states.

¢o:N—=C

5.1.2 Integrated Information Theory (IIT)

The level of consciousness (®) of a system is given by:

o = zn:]i — zn:Ez
i=1 i=1

A refined measure of integrated information considering both differentiation and in-
tegration within the system is:

¥ =3 (Ii . /t: k(i) dt)

5.2 Dualist Theories

5.2.1 Substance Dualism

Substance dualism posits that mental states (M) and physical states (P) are fundamen-
tally different and do not intersect.

MNP=10

5.2.2 Property Dualism

Property dualism suggests that mental properties emerge from physical states.
M = f(P)
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14 CHAPTER 5. THEORIES OF CONSCIOUSNESS

A more detailed model of emergence is given by:
M= E(P)= Y e(P)
i=1

5.3 Functionalist Theories

5.3.1 Computational Theory of Mind

The complexity of mental states as computational processes can be represented by:

i=1

5.3.2 Teleofunctionalism

The contribution of each mental state to evolutionary fitness is represented by:

FOOM) =3 4, F
i=1

5.4 Higher-Order Theories

5.4.1 Higher-Order Thought (HOT) Theory

The meta-cognitive function of higher-order thoughts modulates primary mental states.

i=1 j=1

5.4.2 Higher-Order Perception (HOP) Theory

The integration of higher-order perceptual states is given by:

HOP(m) — / () dt

to



Chapter 6

Challenges and Open Questions

6.1 Hard Problem of Consciousness

The qualitative-quantitative mapping function (Q2@)) seeks to explain how physical states
result in phenomenal experiences.

Pphen = Q2Q(Pphys>

6.2 Qualia

6.2.1 Qualia Interaction

The interactions between different qualia can be modeled using an interaction matrix

(QI).

qi1 qi12 - Qin
QI = Q?l q?2 : Q?n
dn1 4n2 - dnn

6.3 Binding Problem

6.3.1 Dynamic Binding Function

The binding problem involves the dynamic integration of sensory information.

BD = i Bi(t)
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Chapter 7

Conclusion

Consciousness is a complex and multifaceted phenomenon that encompasses subjective
experiences, cognitive accessibility, and self-awareness. Each dimension—phenomenal
consciousness, access consciousness, and self-consciousness—has unique characteristics
and theoretical explanations. Understanding consciousness requires an interdisciplinary
approach, combining philosophy, neuroscience, cognitive science, and psychology. Contin-
uous exploration addresses key questions about the mind’s nature, the brain-experience
relationship, and the underlying mechanisms of awareness.

7.1 Mathematical Notations Summary

L Quaha (Q) Q = {611792, s >Qn}

e Phenomenal Consciousness (P): P = (q1,42,- -, Gn)
e Qualia Space (@ = R™)

e Qualia Intensity (I,)

e Access Consciousness (A): A = (C, R, WM, Re)
e Information Capacity (C,)

e Efficiency of Processing (E,)

e Working Memory Load (W M)

e Self-Consciousness (S): S = (SR, SI, MC, SRp)
e Self-Model (SM)

e Temporal Continuity (7'C')

e Neural Correlates (¢): ¢ : N — C

e Integrated Information (®*)

e Higher-Order Thoughts (HOT): HOT(m) — C

e Binding (B): B= (FI,TB,SB)
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e Qualitative-Quantitative Mapping (Q2Q)
e Qualia Interaction Matrix (QI)

e Dynamic Binding Function (/)

CHAPTER 7. CONCLUSION
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