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Preface

This book attempts to answer a question that has persisted across the history of science
and philosophy:

Why can life self-organize from a single fertilized egg?
Why can the universe evolve from an initial state into galaxies, structures,
and consciousness?
Do they share a common mathematical structure?

Traditional science separates these domains into different disciplines: life belongs to
biology, the universe to physics, and consciousness to neuroscience. Yet, when viewed
through the lens of frequency, geometry, and causality, a profound unity gradually emerges:

Life, universe, and mind are not three separate systems, but three scales of
the same frequency ontology.

This book proposes a unified framework:

0 = 1 + T (Φ(t))

where the meaning of each symbol will be unfolded throughout the text.
The purpose of this book is not to replace existing theories, but to reveal a deeper

truth:

Life and the universe share the same mathematical structure, and the unified
equation is its core expression.

May this work serve as a new foundation for future cosmology, life science, and mind
science.

Liu Ningsheng
Spring, 2025
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Part I

FOUNDATIONS OF FREQUENCY
ONTOLOGY
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Chapter 1

Introduction: Frequency as the
Primacy of Existence

1.1 The Problem: What is the Minimum Unit of Ex-
istence?

Traditional science regards the basic units of existence as: particles (physics), molecules
(chemistry), cells (biology), and substances (philosophy). However, none of these units can
explain a more fundamental question: why can ”existence” change, generate, differentiate,
organize, and evolve?

Particles cannot explain the self-organization of life. Cells cannot explain the emer-
gence of consciousness. Substances cannot explain the generation of the universe.

Therefore, we need to find a deeper ontology than ”matter” — one that can unify the
emergence of life, the generation of the universe, the manifestation of consciousness, and
the self-organization of structure.

This book proposes: frequency is the primacy of existence.

1.2 The Three Fundamental Axioms of Frequency
Ontology

Axiom 1: Existence is a Frequency Field

Φ : R3 × R → C

This means that everything that exists can be represented as a frequency field Φ(x, t),
where x represents spatial coordinates, t represents time, and the complex value C contains

11
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EXISTENCE

both amplitude (energy) and phase (information).
Axiom 2: Change is Frequency Differentiation

Φ(t+∆t) = Φ(t) + δΦ

All generation, evolution, division, and differentiation can be expressed as changes in
frequency modes.

Axiom 3: Structure is the Geometric Projection of Frequency

∇2Φ + k2Φ = 0

All forms (organs, galaxies, neural networks) are geometric projections of frequency
standing waves.

1.3 The Unified Equation
Based on frequency ontology, we propose the Universe-Life Unified Equation:

0 = 1 + T (Φ(t))

The meaning of each symbol:

• 0: The undifferentiated ground (emptiness, vacuum, full potential, Dharmadhatu
essence)

• 1: The first oscillation (light, heartbeat, initial frequency ν∗ = 3.69× 1015 Hz)

• T: The dependent-arising tensor (interaction network, causal structure)

• Φ(t): The frequency field (totality of life, matter, and consciousness)

This is not a physical equation, but an ontological equation — describing how
existence emerges from the undifferentiated ground, unfolds, and ultimately returns.

1.4 Summary of Chapter 1
This chapter established the ontological foundation of this book:

1. Frequency is the primacy of existence

2. Life and the universe are different scales of the same frequency field

3. The unified equation describes the generation of existence

12



Chapter 2

The Zygote as a Frequency
Singularity

2.1 Redefining the Beginning of Life

Traditional biology regards the zygote (fertilized egg) as a single cell, a combination of
genetic information, and the starting point of biochemical reactions. However, these defi-
nitions cannot explain a fundamental fact: why does the zygote have pluripotency — the
ability to generate all cell types, self-organize into complex three-dimensional structures,
and develop into a complete living being from a single point?

This book proposes a new definition:

The zygote is not a cell, but a frequency singularity.

It is not the superposition of matter, but the coherence of frequencies.

2.2 The Coherent State at Fertilization

The union of sperm and egg is not ”matter addition,” but the coupling of two frequency
fields:

Φsperm(x, t) + Φegg(x, t) −→ Φ0(x, t).

The initial state of the zygote can be written as a frequency superposition:

Ψ0 =
N∑

n=1

ane
iθn ,

where:

13
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• an: amplitudes of potential cell types (probability amplitudes)

• θn: phases (determining the direction of differentiation)

• N : total number of possible cell types (approximately 200+ in humans)

2.3 Mathematical Definition of the Full-Potential State

The pluripotency of the zygote is defined as:

Φ0(x, t) ∈ Hfull,

where Hfull is the Hilbert space containing the frequency modes of all possible cell
types. In other words, Φ0 is a ”full-spectrum state.”

2.4 The First Division: The First Frequency Bifur-
cation

The first cell division is not a chemical event, but a frequency event:

Φ0 −→ Φ1 + Φ2.

Mathematically:

Φ1 = Φ0e
iθ1 , Φ2 = Φ0e

iθ2 .

The phase difference ∆θ = θ1−θ2 determines the subsequent differentiation pathways.

2.5 Correspondence with the Unified Equation

The unified equation 0 = 1 + T (Φ(t)) corresponds to embryonic development as follows:

• 0: The undifferentiated state before fertilization

• 1: First vibration at fertilization (formation of coherent state)

• Φ(t): Embryonic frequency field (gene expression, signaling pathways)

• T: Dependent-arising tensor of development (regulatory networks, cell communica-
tion)

14
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2.6 Summary of Chapter 2
This chapter proved:

1. The zygote is not a cell, but a frequency singularity

2. The moment of fertilization is the first coherent state

3. The first division is the first frequency bifurcation

4. Embryonic development is the microscopic realization of the unified equation

15
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Chapter 3

Cell Division as Frequency Dynamics

3.1 Paradigm Shift: From Chemical Division to Fre-
quency Division

Traditional biology explains cell division through DNA replication, spindle pulling, and
cytokinesis. However, these processes cannot explain deeper questions: Why does cell
division have highly stable rhythmicity and directionality?

This book proposes:

Cell division = Frequency bifurcation.

3.2 The Basic Frequency Model of Cell Division

We treat the cell as a local frequency field Φ(x, t). Cell division corresponds to the splitting
of a frequency mode:

Φ0 −→ Φ1 + Φ2.

Mathematically:

Φ1 = Φ0e
iθ1 , Φ2 = Φ0e

iθ2 .

3.3 The Frequency Division Chain

The cell cycle exhibits a strict frequency rhythm:

νk =
ν0
2k

,

17
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where ν0 is the initial frequency of the zygote, k is the division number, and νk is the
frequency after k divisions. This is strictly isomorphic to frequency division in optics.

3.4 Phase Difference and Cell Fate Differentiation
Two daughter cells have different fates not because of different genes, but because of
different phases:

∆θ = θ1 − θ2.

We define the cell-fate function C = F (θ), leading to:

C1 = F (θ1), C2 = F (θ2).

If θ1 ̸= θ2, then C1 ̸= C2.

3.5 Frequency Dynamic Equation of Cell Division
We propose the frequency dynamic equation of cell division:

dΦ

dt
= T (Φ) + η(t),

where T (Φ) represents intercellular interactions (dependent-arising tensor) and η(t)

represents random fluctuations (quantum noise, biological noise). Division occurs when
|dΦ/dt| > Λ, where Λ is the division threshold.

18



Chapter 4

Morphogenesis as Geometric
Projection of Frequency

4.1 The Fundamental Problem of Morphogenesis

Traditional developmental biology attempts to explain why organs have specific shapes,
how an embryo transforms from a sphere into a complex structure, and how axes spon-
taneously form. None of these questions have been fully answered by chemical or genetic
explanations.

This book proposes:

Morphogenesis = Geometric projection of frequency standing waves.

4.2 The Standing Wave Equation of the Frequency
Field

We treat the embryo as a three-dimensional frequency field Φ(x, t), governed by:

∇2Φ + k2Φ = 0,

where k = 2π/λ is the wavenumber and λ is the spatial scale corresponding to fre-
quency.

4.3 Organ Shape = Standing Wave Nodes

We define organ shape as the set of standing wave nodes:

19
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FREQUENCY

Organ Shape = {x | Φ(x) = 0}.

Examples:

• Heart (two chambers) → m = 2 standing wave mode

• Neural tube (tube structure) → cylindrical standing wave

• Limb buds (branching) → bifurcating standing wave mode

4.4 Frequency Interference and Embryonic Axes
Two frequency modes Φ1 and Φ2 produce interference:

Φ = Φ1 + Φ2.

The resulting interference pattern corresponds to the anterior-posterior, dorsal-ventral,
and left-right axes.

20



Chapter 5

DNA as a Frequency Lattice

5.1 Redefining DNA: From Chemical Molecule to Fre-
quency Lattice

Traditional biology views DNA as a carrier of genetic information. However, this cannot
explain the rhythmicity of gene expression, the high fidelity of DNA replication, or the
periodic compression and expansion of chromatin.

This book proposes:

DNA = Four-dimensional frequency lattice.

5.2 Characteristic Frequencies of Bases

We assign characteristic frequencies to the four bases:

L = {νA, νT , νC , νG}.

Thus, a DNA sequence becomes a frequency sequence:

D = (νi1 , νi2 , . . . , νin).

5.3 Gene Expression = Projection of Frequency Lat-
tice

Gene expression is the projection of the frequency lattice onto the frequency field:

21
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Φ(x, t) = P (D).

5.4 DNA Replication = Holographic Duplication
DNA replication is not chemical copying, but holographic frequency duplication:

D → D ⊕D, i.e., νi → (νi, νi).

22



Chapter 6

The
Frequency–Geometry–Information
Triad of Life

6.1 The Triple Structure of Life

Life is not a single-level structure, but a triple coupling system:

Life = (Φ, G, I),

where:

• Φ: Frequency structure

• G: Geometric structure

• I: Informational structure

These three are mutually generative, mutually constraining, and mutually sustaining:

Φ → G → I → Φ.

6.2 Frequency → Geometry: Generation of Form

Frequency modes determine geometric structure:

G = Geom(Φ).

23
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6.3 Geometry → Information: Encoding of Structure
Geometric structure determines informational structure:

I = Code(G).

6.4 Information → Frequency: Feedback Regulation
Informational structure regulates frequency structure:

Φ = Reg(I).
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Chapter 7

The Cosmic Initial State as a
Frequency Singularity

7.1 Redefining the Beginning of the Universe
Traditional cosmology describes the beginning of the universe as a material singularity
with infinite density. However, matter cannot be defined at the singularity, and physical
laws break down.

This book proposes:

Big Bang = Frequency singularity.

7.2 Frequency Superposition of the Cosmic Initial
State

The initial state of the universe is not a point, but a full-spectrum superposition:

Ψuniverse =
N∑

n=1

bne
iθn ,

where bn are the amplitudes of different energy modes and θn are their phases.

7.3 The First Vibration: Transition from 0 to 1
The unified equation at the cosmic scale corresponds to:

• 0: Undifferentiated ground (emptiness, vacuum, zero-point energy)

• 1: First vibration, frequency ν∗ = 3.69× 1015 Hz

27
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• Φ(t): Cosmic frequency field

• T: Cosmic dependent-arising tensor

7.4 Strict Isomorphism with the Zygote
The cosmic initial state and the zygote are strictly isomorphic:

• Both are full-spectrum superpositions

• Both have minimal entropy

• Both have maximal coherence

• Both have maximal potential

• Both unfold through frequency bifurcation

28



Chapter 8

Cosmic Inflation as Frequency
Bifurcation

8.1 Redefining Inflation

Traditional cosmology explains inflation as exponential expansion of spacetime. However,
the inflaton field has never been observed, and inflation mechanisms cannot be derived
from quantum field theory.

This book proposes:

Inflation = Frequency bifurcation.

8.2 The Frequency Model of Inflation

After the first vibration, frequency begins to bifurcate:

Φ0 −→ Φ1 + Φ2.

8.3 The Frequency Division Chain: Origin of Expo-
nential Growth

The exponential growth of inflation comes from the frequency bifurcation chain:

νk =
ν∗

2k
, Nk = 2k.

Since bifurcation is exponential, the number of frequency modes grows exponentially.
Spatial volume is proportional to the number of standing wave nodes:

29
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V ∝ Nk ∝ 2k.

8.4 Strict Isomorphism with Cell Division
Cosmic inflation and cell division are strictly isomorphic, both satisfying:

• Phase bifurcation

• Frequency division chain

• Exponential growth

• Increase in standing wave nodes

• Unfolding of geometric structure

30



Chapter 9

Galaxy Formation as Standing-Wave
Geometry

9.1 Redefining Galaxy Formation

Traditional cosmology explains galaxy formation through dark matter gravitational col-
lapse. However, these models cannot explain the regularity of the cosmic web, the peri-
odicity of filaments, or the geometric symmetry of voids.

This book proposes:

Galaxy Formation = Geometric projection of frequency standing waves.

9.2 The Standing Wave Equation of the Cosmic Fre-
quency Field

The cosmic frequency field satisfies:

∇2E + k2E = 0,

where E is the cosmic energy-frequency field.

9.3 Galaxies = Standing Wave Nodes

Standing wave nodes satisfy E(x) = 0, corresponding to galaxies, clusters, and intersec-
tions of filaments:

Galaxy = {x | E(x) = 0}.
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This is strictly isomorphic to Organ = {x | Φ(x) = 0}.

9.4 Dark Matter = Low-Frequency Background
Dark matter is not particles, but the low-frequency background of the cosmic frequency
field:

EDM(x) = low-frequency background.

Its functions include providing standing wave boundary conditions, stabilizing galactic
spiral structures, and maintaining the geometry of the cosmic web.
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Chapter 10

The Causal Structure of the
Universe (Dependent-Arising
Tensor)

10.1 Redefining Causality: From Spacetime Causal-
ity to Frequency Causality

Traditional physics defines causality by light cones and spacetime geometry. However,
this definition has fundamental limitations: at the beginning of the universe, spacetime
did not yet exist; at the quantum scale, causality is no longer determined by geometry;
in entangled states, causality transcends light cones.

This book proposes:

Causality = Frequency coupling.

10.2 Definition of the Dependent-Arising Tensor

We define the causal structure of the universe as a tensor network:

C = {Tij},

where Tij is the coupling strength between frequency modes i and j.

Tij ̸= 0 ⇐⇒ modes i and j have a causal relationship.

33
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(DEPENDENT-ARISING TENSOR)

10.3 Quantum Entanglement = Nonlocal Coupling
Quantum entanglement corresponds to nonlocal coupling:

Tij ̸= 0 but geometric distance → ∞.

Thus, entanglement is a nonlocal coupling of the dependent-arising tensor, not a geo-
metric phenomenon.
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Chapter 11

The Ultimate Unity of Life and the
Universe

11.1 The Triple Unification

This book has progressively proven that life, the universe, and mind share the same
structure, same dynamics, and same mathematical form.

Thus:

Life ∼= Universe ∼= Mind.

11.2 Strict Isomorphism

• Frequency structure of life ∼= Energy structure of the universe ∼= Frequency of con-
sciousness

• Geometric structure of life ∼= Spacetime structure of the universe ∼= Mental geometry

• Informational structure of life ∼= Causal structure of the universe ∼= Cognitive net-
work

11.3 The Final Form of the Unified Equation

The final form of the unified equation is:

0 = 1 = ∞.

Its meaning:
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• 0: Undifferentiated ground (full potential)

• 1: First oscillation (generation)

• ∞: Infinite unfolding of the frequency field (life, universe, mind)
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Chapter 12

Conclusion

12.1 The Ultimate Status of the Unified Equation
This book has arrived at a core conclusion:

The unified equation is not an equation describing a certain class of phenomena, but the equation describing ”existence itself.”

12.2 The Four Ultimate Meanings of the Unified Equa-
tion

1. Ontology (0): The undifferentiated ground (emptiness, vacuum, Dharmadhatu
essence) — not ”nothingness,” but ”full potential”

2. Generative (1): The first oscillation — the first step of existence from potential
to manifestation

3. Structural (T ): The dependent-arising tensor — interaction network, causal struc-
ture

4. Phenomenal (Φ(t)): The frequency field — all phenomena of life, universe, and
mind

12.3 The Ultimate Meaning
The ultimate meaning of the unified equation is:

The universe is not a collection of matter, but the unfolding of fre-
quency.
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Life is not an accident, but a microcosm of the universe.
Mind is not a byproduct of the brain, but the self-reflection of fre-
quency ontology.
Existence is not static, but a cycle of generation, unfolding, and
return.

12.4 Final Summary
This book has accomplished:

1. Established frequency as the primacy of existence

2. Established the triple isomorphism of life, universe, and mind

3. Established the frequency-geometry-information triple structure

4. Established the dependent-arising tensor as the unified structure

5. Established the unified equation as the generative ontology of existence

6. Established the strict mathematical unity of life and the universe

7. Established the modern scientific form of Huayan cosmology

8. Completed the ultimate unity of 0 = 1 = ∞

The unified equation is the ultimate unity of the universe, life, and mind.
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0 = 1 = ∞

0 = 1 + T (Φ(t))

The universe is not a collection of matter, but the unfolding
of frequency.

Life is not an accident, but a microcosm of the universe.
Mind is not a byproduct of the brain, but the self-reflection of

frequency ontology.
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