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Abstract 

This paper reformulates the I Ching (Book of Changes) as a computational system of state 
transitions and minimal interventions. By representing each hexagram as a six-bit binary 
state and each line (YAO) as a controllable variable, we construct a 64-node, 384-edge 
transition network equivalent to a 6-dimensional hypercube. We further define an 
intervention operator that enables deliberate transformation from one state to another via 
single-line changes. Using Hexagram 1 (乾, Qián) as a canonical example, we enumerate 
its six adjacent transitions and interpret them as distinct transformation modes. This 
framework bridges classical Chinese philosophy with modern systems theory, control 
theory, and computational modeling, enabling a shift from passive interpretation to active 
design of change. 

 

1. Introduction 

The I Ching has long been regarded as a foundational text for understanding change, 
uncertainty, and transformation. Traditional approaches emphasize symbolic 
interpretation and divination. Recent work in Yi Dynamics AI reframes the I Ching as a 
formal dynamical system, where hexagrams encode states and line changes encode 
transitions. 

This paper advances three contributions: 1. A general algorithm for computing transitions 
across all 64 hexagrams 2. A concrete enumeration of the six single-line transitions of 
Hexagram 1 (乾) 3. An intervention framework for applying these transitions to guide 
system behavior 

This approach aligns the I Ching with contemporary frameworks in graph theory, discrete 
dynamical systems, and control theory. 

 

2. Mathematical Representation of Hexagrams 

2.1 Binary Encoding 

Each hexagram is represented as a six-dimensional binary vector: 



[ H = (l_1, l_2, l_3, l_4, l_5, l_6), l_k {0,1} ] 

where: 

• (1) denotes Yang 
• (0) denotes Yin 
• indices increase from bottom ((l_1)) to top ((l_6)) 

This encoding maps the 64 hexagrams to the vertices of a 6-dimensional Boolean 
hypercube. 

 

2.2 Single-Line Transformation Operator 

A transformation is defined by flipping a single line: 

[ T^{(k)}(H) = (l_1, …, 1 - l_k, …, l_6), k {1,…,6} ] 

Equivalently: 

[ T^{(k)}(H) = H e_k ] 

where (e_k) is the unit vector for dimension (k). 

 

2.3 Transition Network 

Each hexagram has exactly six neighbors. Therefore: 

[ |E| = 64  = 384 ] 

These edges form the primary transition structure of the system. Higher-order transitions 
arise through composition of single-line operators. 

 

3. Algorithm for Transition Computation 

3.1 Procedure 

Given a hexagram (H): 

1. Encode (H) as a 6-bit vector 

2. For each line (k {1,…,6}): 

o Flip (l_k) 
o Obtain (H’ = T^{(k)}(H)) 



3. Map (H’) to its corresponding hexagram identity 

4. Record transition 

 

3.2 Pseudocode 
function transitions(H): 
    results = [] 
    for k in 1..6: 
        H_new = H.copy() 
        H_new[k] = 1 - H_new[k] 
        results.append((k, H_new)) 
    return results 

 

4. Case Study: Hexagram 1 (乾, Qián) 

4.1 Base State 

[ H_1 = (1,1,1,1,1,1) ] 

This represents maximal Yang coherence (“The Creative”). 

 

4.2 Six Single-Line Transitions 
Line Binary Result Hexagram Functional Interpretation 
1 011111 44 姤 Input perturbation / encounter 

2 101111 13 同人 Alignment / collective coordination 

3 110111 10 履 Regulated execution / disciplined action 

4 111011 9 小畜 Constraint / controlled accumulation 

5 111101 14 大有 Realized abundance / structured capacity 

6 111110 43 夬 Output decision / breakthrough 

 

4.3 Structural Insight 

These six neighbors define a local transformation field around Hexagram 1. Each 
transition corresponds to a distinct mode of system evolution: 

• boundary perturbation (line 1) 
• relational coordination (line 2) 
• execution discipline (line 3) 



• constraint introduction (line 4) 
• capacity realization (line 5) 
• decisive resolution (line 6) 

 

5. Intervention Framework 

5.1 Core Principle 

A hexagram represents a system state, and each line represents a controllable variable. 

[ I(H_i, k) H_j ] 

where: 

• (H_i): current state 
• (k): selected line 
• (H_j): resulting state 

 

5.2 System Layer Mapping 
Line Functional Layer 
1 Input / foundation 
2 Internal alignment 
3 Execution dynamics 
4 Boundary transition 
5 Control / leadership 
6 Output / resolution 

 

5.3 Directionality of Change 
• Yang → Yin: reduction, openness, yielding 
• Yin → Yang: activation, assertion, enforcement 

 

5.4 Minimal Intervention Principle 

Single-line changes represent minimal structural interventions that can produce 
significant systemic effects. This aligns with: 

• leverage points in complex systems (Meadows, 1999) 
• control input minimization in dynamical systems 
• sparse intervention strategies in network theory 



 

5.5 Strategic Application 

Procedure: 

1. Identify current hexagram (H_i) 
2. Select intervention line (k) 
3. Choose direction of change 
4. Compute (H_j = T^{(k)}(H_i)) 
5. Evaluate resulting state 

 

6. Discussion 

This framework reinterprets the I Ching as a discrete state-transition system with 
intervention capability. It connects classical concepts with: 

• Boolean algebra and hypercube graphs 
• Markovian and non-Markovian transition systems 
• control theory and optimal intervention 
• AI planning and state-space search 

The 64×64 transition space (4096 possible mappings) emerges naturally from 
compositions of primary transitions. 

 

7. Conclusion 

Yi Dynamics AI provides a formal structure for understanding and designing change: 

[  = (, ) ] 

where: 

• (): set of 64 hexagram states 
• (): set of transformation operators 

This shifts the I Ching from a symbolic interpretive system to a computational 
intervention framework. 
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