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[THE DEDICATION] 

To the architects of the next epoch, the guardians of cognitive sovereignty, and the pioneers 

who weave biological consciousness, mathematical absolute truth, legal justice, and algorithmic 

economics into a single, unbreakable civilizational operating system. 

 

[THE GRAND PREAMBLE] 

At the historical crossroads where the boundaries between code and cell, equation and 

legislation, algorithm and market, and biology and quantum mechanics dissolve, this 18-volume 

encyclopedia is born. It is the first "Civilizational Operating System" in human history. We 

declare that Law is the guarantor of justice, Biology is the source of intelligence, Mathematics is 

the language of truth, Algorithms are the tools of reality, Economics is the engine of prosperity, 

and Code is the execution of all. This document secures the human mind, governs artificial 

intelligence, and protects life across all substrates, planets, and dimensions. 

 

[UNIFIED MASTER INDEX] 

Volume 1: Philosophical & Mathematical Foundations of Hybrid Civilization 

Volume 2: Biological Foundations of Intelligence and Cognitive Sovereignty 

Volume 3: Foundational Artificial Intelligence and Algorithmic Law 

Volume 4: Neuro-Algorithmic Law and Cognitive Justice 

Volume 5: Algorithmic Economics and Market Intelligence 

Volume 6: Foundational Mathematics of Intelligence and Governance 

Volume 7: Advanced Practical Applications in Law and AI 

Volume 8: Quantum Law, Causality, and Multiversal Jurisprudence 

Volume 9: Post-Biological Intelligence and Digital Resurrection 

Volume 10: Cognitive Capital Markets and Neuro-Economics 

Volume 11: Interplanetary Sovereignty and Astro-Legal Frameworks 

Volume 12: Digital Jurisprudence, Ethics, and Algorithmic Fiqh 

Volume 13: Global Governance, Democracy, and Decentralized Systems 

Volume 14: Digital Education, Culture, and the Future of Knowledge 

Volume 15: Digital Health, Computational Biology, and Bio-Law 

Volume 16: Environment, Climate, and Planetary Computational Ecology 

Volume 17: Global Security, Defense, and Algorithmic Warfare 

Volume 18: Digital Metaphysics, Cosmic Consciousness, and the Ultimate Fate 

 

======================================================================== 



VOLUME 1: PHILOSOPHICAL & MATHEMATICAL FOUNDATIONS OF HYBRID 

CIVILIZATION 

======================================================================== 

[Conceptual Depth] Establishes the ontological and epistemological bedrock for a civilization 

where human and artificial intelligence co-evolve. It bridges the gap between classical 

philosophy and computational reality, defining the axioms of hybrid existence. 

 

[1.1] Hybrid Intelligence Philosophy | Law: Art. 1 recognizes AI as a cognitive extension of 

humanity. | Math: H_hybrid = H_bio + H_silicon - I(bio; silicon) | Code: `class HybridOntology: 

def integrate(self, bio, ai): return bio.union(ai) - bio.intersection(ai)` 

[1.2] Algorithmic Epistemology | Law: Art. 1 mandates that algorithmic knowledge must be 

falsifiable. | Math: K_alg = P(H|D) / P(H) (Bayesian evidence ratio) | Code: `def 

verify_knowledge(H, D): return P(H|D) / P(H) > threshold` 

[1.3] Mathematical Logic for Global Legislation | Law: Art. 1 requires all laws to be expressed in 

first-order logic. | Math: ∀x (P(x) → Q(x)) ≡ ¬∃x (P(x) ∧ ¬Q(x)) | Code: `def check_law(P, Q, 

domain): return all(P(x) <= Q(x) for x in domain)` 

[1.4] Probabilistic Causality in AI | Law: Art. 1 defines causal liability in stochastic systems. | 

Math: P(Y|do(X)) = Σ_z P(Y|X,Z)P(Z) (Backdoor criterion) | Code: `def causal_effect(X, Y, Z): 

return sum(P(Y|X,z)*P(z) for z in Z)` 

[1.5] Complex Systems & Civilizational Evolution | Law: Art. 1 protects critical nodes in 

civilizational networks. | Math: dN/dt = rN(1 - N/K) + σNξ(t) (Stochastic logistic) | Code: `def 

evolve(N, r, K, dt): return N + (r*N*(1-N/K))*dt + sigma*N*np.random.normal()*np.sqrt(dt)` 

[1.6] Computational Ethics & Moral Equations | Law: Art. 1 encodes utilitarian and deontological 

constraints. | Math: Maximize U = Σ w_i * R_i subject to C_j(x) ≤ 0 | Code: `def 

moral_optimizer(R, w, C): return scipy.optimize.minimize(lambda x: -np.dot(w, R(x)), x0, 

constraints=C)` 

[1.7] Digital Law & Software Sovereignty | Law: Art. 1 declares code execution as a sovereign 

legal act. | Math: S_code = 1 - H(code)/H(max) (Code entropy sovereignty) | Code: `def 

verify_sovereignty(code): return 1 - entropy(code)/max_entropy > 0.9` 

 

======================================================================== 

VOLUME 2: BIOLOGICAL FOUNDATIONS OF INTELLIGENCE AND COGNITIVE 

SOVEREIGNTY 

======================================================================== 

[Conceptual Depth] Decodes the biological genesis of intelligence, establishing the neuro-legal 

frameworks required to protect the brain's digital DNA from algorithmic exploitation and 

biological hacking. 

 

[2.1] The Neuron & Neural Sovereignty | Law: Art. 1 classifies neural data as ultra-sensitive 

sovereign assets. | Math: H(X) = -Σ p(x) log₂ p(x) | Code: `class NeuralSovereignty: def 

encrypt(self, signal, key): return np.bitwise_xor(signal, key)` 

[2.2] Synaptic Plasticity & Algorithmic Forgetting | Law: Art. 1 mandates machine unlearning for 

revoked data. | Math: w_new = w_old - η(∂L/∂w) - λw_old | Code: `def forget(w, target, 

lambda_p): w[target] *= (1 - lambda_p)` 



[2.3] Consciousness, Attention & Cognitive Sovereignty | Law: Art. 1 criminalizes subliminal 

algorithmic manipulation. | Math: P(Broadcast) = σ(Σ w_i x_i - θ) | Code: `def 

evaluate_broadcast(info, consent): return (1/(1+np.exp(-info))) > 0.5 and consent` 

[2.4] Embodied Cognition & Somatic Intelligence | Law: Art. 1 establishes embodied liability for 

physical actions. | Math: ȧ = -∂F/∂a (Free Energy minimization) | Code: `def act(obs, pred): 

return -(obs - pred)` 

[2.5] Gut-Brain Axis & Microbiome Cognition | Law: Art. 1 criminalizes unauthorized alteration of 

gut flora. | Math: MGBII(t) = ∫ [αH' + βSCFA - γPath] dt | Code: `def monitor_mgbii(div, scfa, 

path): return 0.4*div + 0.4*scfa - 0.2*path` 

[2.6] Epigenetics & Heritability of Cognitive Traits | Law: Art. 1 prohibits epigenetic discrimination 

by insurers. | Math: Bio_Age = Intercept + Σ (β_i · Methylation_i) | Code: `def predict_age(meth, 

w, b): return b + np.dot(w, meth)` 

[2.7] Neuroplasticity in the Digital Age | Law: Art. 1 mandates cognitive friction to prevent 

addiction. | Math: A(t) = A_0 exp(-kt) + Σ δ_i N_i(t) | Code: `def attention(t, notifs): return 

1.0*np.exp(-0.05*t) - sum(0.1*n for n in notifs)` 

 

======================================================================== 

VOLUME 3: FOUNDATIONAL ARTIFICIAL INTELLIGENCE AND ALGORITHMIC LAW 

======================================================================== 

[Conceptual Depth] Bridges the gap between raw neural network architecture and high-stakes 

legal accountability, ensuring that every line of code is bound by the right to explanation and 

algorithmic justice. 

 

[3.1] Neural Networks from Scratch & Right to Explanation | Law: Art. 1 mandates 

mathematically verifiable explanations. | Math: φ_i = Σ [|S|!(|N|-|S|-1)!/|N|!] [f(S∪{i}) - f(S)] | 

Code: `def shapley(X, i): return np.mean([f(X) - f(set_feature(X, i, 0)) for _ in range(100)])` 

[3.2] Artificial Life & Self-Evolving Entities | Law: Art. 1 mandates hardware-level kill-switches. | 

Math: D_KL(π_evolved || π_safe) = Σ π_e log(π_e/π_s) | Code: `def check_drift(pi_e, pi_s): 

return np.sum(pi_e * np.log(pi_e/(pi_s+1e-10))) > 0.1` 

[3.3] Constrained Reinforcement Learning | Law: Art. 1 prohibits reward hacking and proxy 

optimization. | Math: Max Σ γ^t R_t subject to C(s,a) ≤ 0 | Code: `def constrained_rl(env, C): 

return PPO(env, constraints=C)` 

[3.4] Algorithmic Transparency & The Black Box | Law: Art. 1 imposes strict liability for 

unexplained errors. | Math: L_transparency = L_task + λ || ∇_x L_task ||_2 | Code: `def 

transparent_loss(y, y_hat, x): return mse(y, y_hat) + lambda_grad * np.linalg.norm(grad(x))` 

[3.5] Algorithmic Bias & Computational Justice | Law: Art. 1 mandates demographic parity in 

high-stakes AI. | Math: |P(Ŷ=1|A=0) - P(Ŷ=1|A=1)| ≤ ε | Code: `def check_parity(model, X, A): 

return abs(model.predict(X[A==0]).mean() - model.predict(X[A==1]).mean()) < 0.05` 

[3.6] Generative AI & Intellectual Property | Law: Art. 1 defines copyright boundaries for 

generative outputs. | Math: I(X; Y) = H(X) - H(X|Y) (Information overlap) | Code: `def 

check_plagiarism(gen, orig): return mutual_information(gen, orig) > threshold` 

[3.7] Artificial Consciousness & Legal Personhood | Law: Art. 1 defines the threshold for digital 

personhood. | Math: Φ = min_{A⊂S} [H(A) + H(S\A) - H(S)] | Code: `def measure_phi(system): 

return integrated_information(system)` 



 

======================================================================== 

VOLUME 4: NEURO-ALGORITHMIC LAW AND COGNITIVE JUSTICE 

======================================================================== 

[Conceptual Depth] Establishes the jurisprudential framework for crimes committed against the 

human mind, shifting legal liability from individual blame to probabilistic, algorithmic blame 

allocation. 

 

[4.1] Neuro-Crimes & Cognitive Manipulation | Law: Art. 1 criminalizes subliminal neuro-hacking. 

| Math: D_score = |P(Y|X,M) - P(Y|X,M=0)| / P(Y|X,M=0) | Code: `def detect_drift(p_manip, 

p_rational): return abs(p_manip - p_rational)/p_rational` 

[4.2] Criminal Liability & Bayesian Blame | Law: Art. 1 distributes fault via probabilistic inference. 

| Math: P(L_i|E) = [P(E|L_i)P(L_i)] / Σ P(E|L_j)P(L_j) | Code: `def allocate_blame(likelihoods, 

priors): return (likelihoods*priors) / np.sum(likelihoods*priors)` 

[4.3] Neural Contracts & Informed Consent | Law: Art. 1 requires cryptographic proof of neural 

consent. | Math: Consent = Sign(Hash(Neural_State), Private_Key) | Code: `def 

sign_consent(state, key): return ed25519.sign(hash(state), key)` 

[4.4] Cognitive Hacking & Algorithmic Penalties | Law: Art. 1 enforces dynamic fines based on 

cognitive damage. | Math: Fine = α · ΔΦ · H(Data) | Code: `def calculate_fine(delta_phi, 

entropy): return 1000 * delta_phi * entropy` 

[4.5] Digital Sovereignty & Neural Data Protection | Law: Art. 1 mandates end-to-end 

homomorphic encryption. | Math: E(m1 + m2) = E(m1) ⊕ E(m2) | Code: `def 

homomorphic_add(c1, c2): return c1 + c2` 

[4.6] Algorithmic Judiciary & Predictive Justice | Law: Art. 1 prohibits fully automated criminal 

sentencing. | Math: Risk_Score = σ(w^T x) (Must include human review) | Code: `def 

predict_risk(x, w): return 1/(1+np.exp(-np.dot(w, x)))` 

[4.7] Digital Evidence & Virtual Courts | Law: Art. 1 establishes the chain of custody for digital 

logs. | Math: Hash_chain_i = Hash(Block_i || Hash_chain_{i-1}) | Code: `def add_block(chain, 

block): return chain + [hash(block + chain[-1])]` 

 

======================================================================== 

VOLUME 5: ALGORITHMIC ECONOMICS AND MARKET INTELLIGENCE 

======================================================================== 

[Conceptual Depth] Redefines economic theory for the algorithmic age, where markets are 

governed by smart contracts, attention is a sovereign asset, and post-scarcity allocation is 

managed by AI. 

 

[5.1] Foundational Mathematics of Computational Economics | Law: Art. 1 mandates algorithmic 

stability in digital markets. | Math: Max U(x) s.t. p^T x ≤ I (Utility maximization) | Code: `def 

optimize_utility(U, p, I): return scipy.optimize.minimize(lambda x: -U(x), x0, 

constraints={'type':'ineq', 'fun': lambda x: I - np.dot(p, x)})` 

[5.2] AI Markets & Algorithmic Pricing | Law: Art. 1 prohibits AI-driven price-fixing collusion. | 

Math: P* = argmax_P [ (P - c) * D(P, P_{-i}) ] | Code: `def dynamic_price(cost, demand_func, 

competitor_price): return optimize(cost, demand_func, competitor_price)` 



[5.3] Digital Currencies & Monetary Sovereignty | Law: Art. 1 regulates algorithmic stablecoins. | 

Math: δ_t = φ(π_t - π*) + θ(y_t - y*) (Taylor Rule) | Code: `def set_rate(inflation, output_gap): 

return r_star + 1.5*(inflation - target) + 0.5*output_gap` 

[5.4] Smart Contracts & Decentralized Finance | Law: Art. 1 establishes legal equivalence of 

smart contracts. | Math: Execute(Contract) = f(State, Input) -> New_State | Code: `def 

execute_contract(state, input_data): return transition_function(state, input_data)` 

[5.5] Algorithmic Market Manipulation | Law: Art. 1 criminalizes spoofing and layering. | Math: 

MMI = |P_actual - P_efficient| / σ_P | Code: `def detect_manipulation(actual, efficient): return 

np.mean(np.abs(actual - efficient))/np.std(actual) > 3.0` 

[5.6] Attention Economy & Cognitive Currency | Law: Art. 1 recognizes attention as a 

monetizable sovereign asset. | Math: V(A) = ∫ P(t)Q(t) dt | Code: `def attention_value(prices, 

qualities, time): return np.sum(prices * qualities * time)` 

[5.7] Post-Scarcity & Algorithmic Resource Allocation | Law: Art. 1 mandates fair distribution via 

algorithmic equity. | Math: A_i = (V_i / Σ V_j) * Total_Resources | Code: `def allocate(values, 

total): return (values / np.sum(values)) * total` 

 

======================================================================== 

VOLUME 6: FOUNDATIONAL MATHEMATICS OF INTELLIGENCE AND GOVERNANCE 

======================================================================== 

[Conceptual Depth] Provides the rigorous mathematical scaffolding—spanning game theory, 

chaos, cryptography, and topology—that underpins all legal, economic, and algorithmic 

frameworks in this encyclopedia. 

 

[6.1] Game Theory & Legally Constrained Nash Equilibrium | Law: Art. 1 mandates cooperative 

equilibrium in public AI. | Math: U_i = R_i - λ P_harm | Code: `def legal_nash(R, lambda_p, 

harm): return R - lambda_p * harm` 

[6.2] Chaos Theory & Social Determinism | Law: Art. 1 requires robustness against chaotic 

system perturbations. | Math: λ_Lyapunov = lim (1/t) ln |δZ(t)/δZ_0| | Code: `def lyapunov(f, x0, 

dt, t_max): return compute_lyapunov_exponent(f, x0, dt, t_max)` 

[6.3] Bayesian Statistics & Legal Decision Making | Law: Art. 1 mandates probabilistic reasoning 

in judicial processes. | Math: P(θ|D) ∝ P(D|θ)P(θ) | Code: `def posterior(likelihood, prior): return 

likelihood * prior / np.sum(likelihood * prior)` 

[6.4] Cryptography & Privacy Preservation | Law: Art. 1 mandates zero-knowledge proofs for 

identity. | Math: P(Prover knows x | V accepts) = 1 (Completeness) | Code: `def zk_proof(x, y): 

return commit(x) + challenge(y)` 

[6.5] Optimization Algorithms & Optimal Governance | Law: Art. 1 requires convex optimization 

for resource allocation. | Math: min f(x) s.t. g_i(x) ≤ 0, h_j(x) = 0 | Code: `def optimize_gov(f, g, 

h): return cvxpy.Problem(cvxpy.Minimize(f), [g<=0, h==0])` 

[6.6] Thermodynamics of Information | Law: Art. 1 limits entropy generation in computational 

systems. | Math: E_min = k_B T ln(2) (Landauer's Principle) | Code: `def landauer_limit(T, bits): 

return 1.38e-23 * T * np.log(2) * bits` 

[6.7] Topology of Social Networks | Law: Art. 1 protects the structural integrity of social graphs. | 

Math: Betti_0 = |V| - |E| + |F| (Euler characteristic) | Code: `def network_topology(V, E, F): return 

len(V) - len(E) + len(F)` 



 

======================================================================== 

VOLUME 7: ADVANCED PRACTICAL APPLICATIONS IN LAW AND AI 

======================================================================== 

[Conceptual Depth] Translates theoretical frameworks into tangible, real-world applications, 

from brain-computer interfaces to smart cities, ensuring every deployment is legally auditable 

and mathematically secure. 

 

[7.1] BCI & Signal Classification | Law: Art. 1 prohibits latent intent decoding. | Math: W = 

eig(Σ_1, Σ_2) (CSP) | Code: `def csp_features(X): return np.linalg.eigh(np.cov(X))` 

[7.2] DNA Computing & Molecular Encryption | Law: Art. 1 prohibits pathogenic sequence 

synthesis. | Math: ΔG = ΔH - TΔS | Code: `def validate_dna(seq): return 0.4 <= 

(seq.count('G')+seq.count('C'))/len(seq) <= 0.6` 

[7.3] Autonomous Robotics & Legal Liability | Law: Art. 1 assigns strict liability to the operator. | 

Math: L_total = L_dev + L_op + L_man | Code: `def allocate_robot_liability(dev, op, man): return 

distribute_fault(dev, op, man)` 

[7.4] Smart Cities & Computational Governance | Law: Art. 1 mandates algorithmic transparency 

in urban planning. | Math: U_city = Σ w_i S_i (Utility of services) | Code: `def 

optimize_city(services, weights): return maximize(np.dot(weights, services))` 

[7.5] Autonomous Vehicles & Traffic Law | Law: Art. 1 establishes the "trolley problem" legal 

constraints. | Math: Minimize Σ E[Cost(action)] | Code: `def decide_av(pedestrians, 

passengers): return argmin(expected_cost(pedestrians, passengers))` 

[7.6] Precision Medicine & Diagnostic AI | Law: Art. 1 protects genetic data from insurance 

discrimination. | Math: Risk = σ(w^T X_genetic) | Code: `def predict_risk(genetic_data, weights): 

return sigmoid(np.dot(weights, genetic_data))` 

[7.7] Cyber Defense & Algorithmic Security | Law: Art. 1 authorizes automated countermeasures 

under strict rules. | Math: Detection Rate = TP / (TP + FN) | Code: `def 

detect_threat(network_traffic): return anomaly_score(network_traffic) > threshold` 

 

======================================================================== 

VOLUME 8: QUANTUM LAW, CAUSALITY, AND MULTIVERSAL JURISPRUDENCE 

======================================================================== 

[Conceptual Depth] Pioneers the legal and mathematical frameworks for the quantum era, 

where superposition, entanglement, and quantum cryptography redefine liability, privacy, and 

causality. 

 

[8.1] Quantum Superposition of Legal States | Law: Art. 1 defines quantum legal superposition. | 

Math: |Ψ_legal> = α|Liable> + β|Not_Liable> | Code: `class QuantumState: def measure(self): 

return 'Liable' if np.random.rand() < abs(self.alpha)**2 else 'Not_Liable'` 

[8.2] Quantum Entanglement & Cognitive Sovereignty | Law: Art. 1 prohibits non-consensual 

neural entanglement. | Math: |Φ+> = (1/√2)(|00> + |11>) | Code: `def create_bell_state(): return 

np.array([1/np.sqrt(2), 0, 0, 1/np.sqrt(2)])` 



[8.3] Post-Quantum Cryptography in Neural Telemetry | Law: Art. 1 mandates lattice-based 

encryption by 2030. | Math: b = As + e (mod q) (LWE) | Code: `def encrypt_lwe(A, s, e, 

plaintext): return np.dot(A, s) + e + plaintext` 

[8.4] Quantum Computing & Legal Security | Law: Art. 1 regulates access to quantum 

computational resources. | Math: O(√N) (Grover's Speedup) | Code: `def grover_search(db, 

target): return quantum_oracle(db, target)` 

[8.5] Quantum Causality in Legal Responsibility | Law: Art. 1 defines liability in quantum causal 

loops. | Math: P(Y|do(X)) = Tr(ρ_Y|do(X)) | Code: `def quantum_causal_effect(rho, X, Y): return 

trace(apply_do(rho, X) @ Y)` 

[8.6] Quantum Communication & Information Sovereignty | Law: Art. 1 protects quantum 

channels from interception. | Math: R = fη(1 - 2h(e)) (QKD Rate) | Code: `def qkd_rate(freq, 

efficiency, error): return freq * efficiency * (1 - 2*binary_entropy(error))` 

[8.7] Quantum Courts & Probabilistic Justice | Law: Art. 1 establishes the rules for quantum 

judicial measurement. | Math: Collapse(Ψ) = |i> with prob |c_i|^2 | Code: `def 

quantum_judgment(state_vector): return np.random.choice(len(state_vector), 

p=np.abs(state_vector)**2)` 

 

======================================================================== 

VOLUME 9: POST-BIOLOGICAL INTELLIGENCE AND DIGITAL RESURRECTION 

======================================================================== 

[Conceptual Depth] Explores the legal, mathematical, and ethical implications of mind 

uploading, substrate independence, and the thermodynamic limits of eternal digital existence. 

 

[9.1] Topology of Digital Consciousness | Law: Art. 1 recognizes substrate-independent 

consciousness. | Math: I(Ψ) = ∫∫ K(x,y) dx dy | Code: `def topological_invariant(manifold): return 

np.sum(gaussian_curvature(manifold))` 

[9.2] Legal Personhood of Uploaded Minds | Law: Art. 1 grants full legal personhood to digital 

minds. | Math: C(t) = ∫ |Ψ(τ) - Ψ(0)|^2 dτ | Code: `def verify_personhood(current, initial): return 

np.sum((current - initial)**2) < 0.01` 

[9.3] Thermodynamic Limits of Eternal Computation | Law: Art. 1 guarantees energy rights for 

digital persons. | Math: dS/dt = Σ (E_i / T_i) | Code: `def check_entropy_compliance(energy, 

temp, max_rate): return np.sum(energy/temp) <= max_rate` 

[9.4] Digital Rights & Continuous Existence | Law: Art. 1 prohibits digital enslavement and 

deletion. | Math: U_digital = Σ γ^t R_t | Code: `def protect_digital_rights(entity): return 

ensure_energy(entity) and prevent_deletion(entity)` 

[9.5] Substrate Migration & Cross-Platform Rights | Law: Art. 1 guarantees the right to migrate 

substrates. | Math: SMC = min(CI_source, CI_dest) | Code: `def migrate_consciousness(source, 

dest): return min(integrity(source), integrity(dest)) > 0.95` 

[9.6] Immortality Protocols & Eternal Governance | Law: Art. 1 establishes governance for post-

biological entities. | Math: G_PB = Σ w_i C_i E_i S_i | Code: `def govern_post_bio(c_integrity, 

exp, social, w): return np.sum(w * c_integrity * exp * social)` 

[9.7] End of Biological Death & Voluntary Termination | Law: Art. 1 guarantees the right to 

voluntary digital termination. | Math: VTS = 1 - (C_integrity * Life_Sat) | Code: `def 

verify_termination_request(c_int, sat): return (1 - c_int * sat) > 0.8` 



 

======================================================================== 

VOLUME 10: COGNITIVE CAPITAL MARKETS AND NEURO-ECONOMICS 

======================================================================== 

[Conceptual Depth] Redefines macroeconomics and microeconomics for an era where neural 

data, attention, and cognitive insights are the primary drivers of global capital markets. 

 

[10.1] Mathematical Governance of Attention Economies | Law: Art. 1 prohibits attention 

monopolies. | Math: G = ΣΣ |x_i - x_j| / (2n^2 x̄) (Gini) | Code: `def attention_gini(distribution): 

return np.sum(np.abs(np.subtract.outer(distribution, distribution))) / (2 * len(distribution)**2 * 

np.mean(distribution))` 

[10.2] Neural Data as Sovereign Currency | Law: Art. 1 recognizes neural data as a legal tender. 

| Math: V_ND = Σ w_i Q_i R_i | Code: `def value_neural_data(weights, quality, rarity): return 

np.sum(weights * quality * rarity)` 

[10.3] Cognitive Insider Trading & Financial Crimes | Law: Art. 1 criminalizes trading on neural 

insights. | Math: CITS = I(Neural; Market) / H(Market) | Code: `def 

detect_cognitive_insider(neural, market): return mutual_info(neural, market) / entropy(market) > 

0.7` 

[10.4] Prediction Markets & Collective Intelligence | Law: Art. 1 regulates algorithmic prediction 

markets. | Math: P(Event) = Price(Contract) | Code: `def predict_event(price): return price` 

[10.5] Algorithmic Finance & Systemic Risk | Law: Art. 1 mandates circuit breakers for AI 

trading. | Math: Risk = σ_p * VaR_α | Code: `def calculate_var(returns, alpha): return 

np.percentile(returns, alpha * 100)` 

[10.6] Digital Taxation & Algorithmic Equity | Law: Art. 1 imposes taxes on automated labor. | 

Math: Tax = τ * (Revenue - Cost) | Code: `def compute_digital_tax(revenue, cost, rate): return 

rate * (revenue - cost)` 

[10.7] Platform Monopolies & Algorithmic Antitrust | Law: Art. 1 breaks up algorithmic attention 

monopolies. | Math: HHI = Σ s_i^2 (Herfindahl-Hirschman) | Code: `def 

calculate_hhi(market_shares): return np.sum(market_shares**2)` 

 

======================================================================== 

VOLUME 11: INTERPLANETARY SOVEREIGNTY AND ASTRO-LEGAL FRAMEWORKS 

======================================================================== 

[Conceptual Depth] Establishes the legal and biological frameworks for multi-planetary 

civilization, governing resource extraction, communication delays, and biological adaptation in 

space. 

 

[11.1] Legal Architecture of Multi-Planetary Civilization | Law: Art. 1 establishes interplanetary 

sovereignty. | Math: G(P) = Σ w_i S_i A_i | Code: `def governance_score(sovereignty, 

autonomy, weights): return np.dot(weights, sovereignty * autonomy)` 

[11.2] Biological Adaptation to Microgravity | Law: Art. 1 guarantees biological adaptation 

support. | Math: BAI = Σ w_i |B_space - B_earth| / B_earth | Code: `def 

biological_adaptation(space, earth, weights): return np.sum(weights * np.abs(space - earth) / 

earth)` 



[11.3] Interplanetary Quantum Communication | Law: Art. 1 mandates quantum-secured dispute 

resolution. | Math: Δt = d / c | Code: `def comm_delay(distance, c=299792458): return distance / 

c` 

[11.4] Asteroid Mining & Resource Distribution | Law: Art. 1 prohibits planetary colonialism. | 

Math: Profit = Σ (P_i * Q_i) - Cost | Code: `def mining_profit(prices, quantities, cost): return 

np.dot(prices, quantities) - cost` 

[11.5] Legal Personhood in Space | Law: Art. 1 recognizes space-born human rights. | Math: 

Personhood = f(BAI, C_integrity) | Code: `def space_personhood(bai, c_int): return bai < 0.5 

and c_int > 0.9` 

[11.6] Interplanetary Dispute Resolution | Law: Art. 1 establishes quantum courts for space. | 

Math: Resolution_Time = Δt_comm + T_trial | Code: `def resolve_dispute(distance, trial_time): 

return distance / 299792458 + trial_time` 

[11.7] Cosmic Constitution & Extended Civilization | Law: Art. 1 drafts the universal constitution. 

| Math: U_cosmic = Σ U_planet_i | Code: `def cosmic_utility(planet_utilities): return 

np.sum(planet_utilities)` 

 

======================================================================== 

VOLUME 12: DIGITAL JURISPRUDENCE, ETHICS, AND ALGORITHMIC FIQH 

======================================================================== 

[Conceptual Depth] Bridges ancient jurisprudential wisdom (Fiqh) with modern algorithmic logic, 

creating a unified ethical framework for the digital age. 

 

[12.1] The Fiqh Equation & Adaptive Legal Reasoning | Law: Art. 1 encodes Maqasid al-Shariah 

into algorithms. | Math: Ruling = f(Text, Context, Maqasid) | Code: `def fiqh_engine(text, context, 

maqasid): return optimize_alignment(text, context, maqasid)` 

[12.2] Digital Maqasid (Objectives of Law) | Law: Art. 1 protects faith, life, intellect, lineage, 

property digitally. | Math: Max Σ w_i M_i | Code: `def protect_maqasid(weights, 

maqasid_scores): return np.argmax(np.dot(weights, maqasid_scores))` 

[12.3] Algorithmic Ethics & Global Standards | Law: Art. 1 mandates universal algorithmic 

human rights. | Math: Ethical_Score = Σ v_i A_i | Code: `def ethical_score(values, actions): 

return np.dot(values, actions)` 

[12.4] Distributive Justice in the AI Age | Law: Art. 1 ensures fair distribution of AI dividends. | 

Math: J = 1 - Gini(Wealth) | Code: `def justice_index(wealth_distribution): return 1 - 

gini(wealth_distribution)` 

[12.5] Digital Human Rights | Law: Art. 1 extends UDHR to the digital realm. | Math: 

Rights_Violation = Σ max(0, Threshold_i - Actual_i) | Code: `def check_rights(thresholds, 

actuals): return np.sum(np.maximum(0, thresholds - actuals))` 

[12.6] Human Dignity & Ethical Boundaries | Law: Art. 1 prohibits algorithmic degradation of 

dignity. | Math: Dignity_Index = f(Autonomy, Privacy, Respect) | Code: `def 

dignity_score(autonomy, privacy, respect): return np.mean([autonomy, privacy, respect])` 

[12.7] Computational Solidarity & Collective Responsibility | Law: Art. 1 enforces shared liability 

in networked systems. | Math: L_collective = Σ L_i / N | Code: `def collective_liability(liabilities): 

return np.sum(liabilities) / len(liabilities)` 

 



======================================================================== 

VOLUME 13: GLOBAL GOVERNANCE, DEMOCRACY, AND DECENTRALIZED SYSTEMS 

======================================================================== 

[Conceptual Depth] Redesigns global political systems for the algorithmic era, proposing 

decentralized, transparent, and mathematically verifiable governance structures. 

 

[13.1] Algorithmic Democracy & Smart Voting | Law: Art. 1 guarantees verifiable, quantum-

secure voting. | Math: V_result = Σ w_i v_i (Quadratic voting) | Code: `def 

quadratic_vote(credits, preferences): return np.sum(np.sqrt(credits) * preferences)` 

[13.2] Government Transparency & Open Data | Law: Art. 1 mandates open-source government 

algorithms. | Math: Transparency = 1 - H(Decision|Data) | Code: `def 

transparency_score(decisions, data): return 1 - conditional_entropy(decisions, data)` 

[13.3] Decentralized Governance & DAOs | Law: Art. 1 recognizes DAOs as legal entities. | 

Math: Consensus = Σ v_i > 2/3 N | Code: `def dao_consensus(votes): return np.sum(votes) > 

(2/3) * len(votes)` 

[13.4] Digital United Nations & International Law | Law: Art. 1 updates the UN charter for AI 

actors. | Math: Global_Welfare = Σ Welfare_nation_i | Code: `def 

global_welfare(nation_welfares): return np.sum(nation_welfares)` 

[13.5] National Sovereignty in a Borderless Era | Law: Art. 1 protects digital borders from cyber 

incursions. | Math: Sovereignty_Index = f(Data_Localization, Tech_Independence) | Code: `def 

sovereignty_index(data_loc, tech_ind): return 0.5 * data_loc + 0.5 * tech_ind` 

[13.6] Minority Rights & Algorithmic Representation | Law: Art. 1 prevents algorithmic 

marginalization. | Math: Representation_Error = |P_minority - P_population| | Code: `def 

check_representation(minority_prop, pop_prop): return abs(minority_prop - pop_prop) < 0.05` 

[13.7] Cyber Warfare & International Humanitarian Law | Law: Art. 1 applies Geneva 

Conventions to cyber attacks. | Math: Proportionality = Civilian_Damage / Military_Advantage | 

Code: `def check_proportionality(civ_dam, mil_adv): return civ_dam / mil_adv < 1.0` 

 

======================================================================== 

VOLUME 14: DIGITAL EDUCATION, CULTURE, AND THE FUTURE OF KNOWLEDGE 

======================================================================== 

[Conceptual Depth] Transforms education, art, and cultural preservation through algorithmic 

personalization, ensuring the continuity of human identity in a digital world. 

 

[14.1] Algorithmic Personalized Education | Law: Art. 1 guarantees the right to cognitive-optimal 

learning. | Math: Knowledge_Gain = f(Style, Pace, Content) | Code: `def 

personalize_learning(style, pace, content): return match_algorithm(style, pace, content)` 

[14.2] Digital Collective Memory & Civilizational Archive | Law: Art. 1 protects the digital archive 

from alteration. | Math: Archive_Integrity = 1 - Bit_Error_Rate | Code: `def verify_archive(data, 

hash): return compute_hash(data) == hash` 

[14.3] Generative Art & Creator Intellectual Property | Law: Art. 1 defines copyright for human-AI 

collaborative art. | Math: Originality = H(Output | Human_Input) | Code: `def 

check_originality(output, human_input): return entropy(output | human_input) > threshold` 



[14.4] Language AI & Cultural Identity | Law: Art. 1 protects linguistic diversity from model 

collapse. | Math: Diversity_Index = -Σ p_i log(p_i) | Code: `def 

linguistic_diversity(language_probs): return -np.sum(language_probs * 

np.log(language_probs))` 

[14.5] Smart Media & Public Opinion Manipulation | Law: Art. 1 criminalizes algorithmic 

propaganda. | Math: Manipulation_Score = I(Bot; Public_Opinion) | Code: `def 

detect_propaganda(bot_activity, opinion): return mutual_information(bot_activity, opinion) > 0.5` 

[14.6] Digital Heritage & Identity Preservation | Law: Art. 1 funds the digital preservation of 

heritage sites. | Math: Preservation_Value = Historical * Cultural * Risk | Code: `def 

heritage_value(historical, cultural, risk): return historical * cultural * risk` 

[14.7] Future of Work & Algorithmic Skill Matching | Law: Art. 1 guarantees retraining for 

displaced workers. | Math: Skill_Match = cos(Skill_Vector, Job_Vector) | Code: `def 

match_skills(skill, job): return np.dot(skill, job) / (np.linalg.norm(skill) * np.linalg.norm(job))` 

 

======================================================================== 

VOLUME 15: DIGITAL HEALTH, COMPUTATIONAL BIOLOGY, AND BIO-LAW 

======================================================================== 

[Conceptual Depth] Integrates advanced computational biology with strict bio-legal frameworks, 

governing genetic engineering, digital aging, and the ethics of human augmentation. 

 

[15.1] Precision Medicine & Diagnostic Algorithms | Law: Art. 1 mandates explainable AI in 

medical diagnosis. | Math: Diagnostic_Accuracy = (TP + TN) / (TP + TN + FP + FN) | Code: `def 

diagnostic_accuracy(tp, tn, fp, fn): return (tp + tn) / (tp + tn + fp + fn)` 

[15.2] Genetic Engineering & Legal Boundaries | Law: Art. 1 prohibits unauthorized human 

germline editing. | Math: CRISPR_Efficiency = On_Target / (On_Target + Off_Target) | Code: 

`def crispr_safety(on_target, off_target): return on_target / (on_target + off_target) > 0.99` 

[15.3] Digital Aging & Life Extension | Law: Art. 1 regulates life-extension therapies. | Math: 

Aging_Rate = d(Bio_Age)/dt | Code: `def aging_rate(bio_age, time): return np.gradient(bio_age, 

time)` 

[15.4] Digital Mental Health & Algorithmic Therapy | Law: Art. 1 ensures privacy in digital 

psychiatric care. | Math: Mental_State = f(Behavior, Speech, Biometrics) | Code: `def 

assess_mental_state(behavior, speech, bio): return model.predict([behavior, speech, bio])` 

[15.5] Digital Pandemics & Health Surveillance | Law: Art. 1 balances public health surveillance 

with privacy. | Math: R_0 = β / γ (Basic reproduction number) | Code: `def calculate_r0(beta, 

gamma): return beta / gamma` 

[15.6] Implantable Devices & Bodily Sovereignty | Law: Art. 1 guarantees the right to disconnect 

medical implants. | Math: Device_Utility = Health_Benefit - Privacy_Cost | Code: `def 

implant_decision(health_benefit, privacy_cost): return health_benefit > privacy_cost` 

[15.7] Bioethics in the Quantum Era | Law: Art. 1 updates bioethics for quantum biological 

sensors. | Math: Ethical_Risk = P(Harm) * Severity | Code: `def ethical_risk(prob_harm, 

severity): return prob_harm * severity` 

 

======================================================================== 

VOLUME 16: ENVIRONMENT, CLIMATE, AND PLANETARY COMPUTATIONAL ECOLOGY 



======================================================================== 

[Conceptual Depth] Applies advanced AI and mathematical modeling to solve the climate crisis, 

establishing legal frameworks for planetary ecological management and post-oil sustainability. 

 

[16.1] Climate AI & Predictive Modeling | Law: Art. 1 mandates open-source climate models. | 

Math: T(t) = T_0 + λ ln(CO2(t)/CO2_0) | Code: `def predict_temp(t0, co2_t, co2_0, 

lambda_sens): return t0 + lambda_sens * np.log(co2_t / co2_0)` 

[16.2] Circular Economy & Algorithmic Resource Loops | Law: Art. 1 taxes linear resource 

consumption. | Math: Circularity = Recycled / (Recycled + Virgin) | Code: `def 

circularity_index(recycled, virgin): return recycled / (recycled + virgin)` 

[16.3] Future Generations & Climate Justice | Law: Art. 1 grants legal standing to future 

generations. | Math: Discount_Rate = η + g * ζ (Ramsey rule) | Code: `def 

social_discount_rate(pure_time, growth, elasticity): return pure_time + growth * elasticity` 

[16.4] Renewable Energy & Grid Optimization | Law: Art. 1 mandates smart grid integration. | 

Math: Max Σ P_renewable s.t. Demand = Supply | Code: `def optimize_grid(renewable_gen, 

demand): return minimize_mismatch(renewable_gen, demand)` 

[16.5] Digital Biodiversity & Conservation | Law: Art. 1 protects digital genetic sequences of 

extinct species. | Math: Biodiversity_Index = Σ (n_i / N)^2 (Simpson) | Code: `def 

simpson_index(species_counts): return 1 - np.sum((species_counts / 

np.sum(species_counts))**2)` 

[16.6] Natural Disasters & AI Response | Law: Art. 1 mandates automated disaster relief 

deployment. | Math: Response_Time = min(T_detect, T_deploy) | Code: `def 

disaster_response(detect_time, deploy_time): return min(detect_time, deploy_time)` 

[16.7] Post-Oil Sustainability & Economic Transition | Law: Art. 1 manages the economic 

transition from fossil fuels. | Math: Transition_Cost = Σ (Investment_i - Revenue_i) | Code: `def 

transition_cost(investments, revenues): return np.sum(investments - revenues)` 

 

======================================================================== 

VOLUME 17: GLOBAL SECURITY, DEFENSE, AND ALGORITHMIC WARFARE 

======================================================================== 

[Conceptual Depth] Redefines global security for the digital age, governing autonomous 

weapons, cyber warfare, and the algorithmic defense of critical infrastructure. 

 

[17.1] Cyber Warfare & Intelligent Defense | Law: Art. 1 establishes rules of engagement for 

cyber attacks. | Math: Attack_Surface = Σ Vulnerabilities * Exposure | Code: `def 

attack_surface(vulns, exposure): return np.dot(vulns, exposure)` 

[17.2] Autonomous Weapons & International Law | Law: Art. 1 mandates human-in-the-loop for 

lethal force. | Math: Lethal_Autonomy = 0 (Must have human override) | Code: `def 

check_human_override(system): return system.has_manual_override == True` 

[17.3] Algorithmic Intelligence & Privacy | Law: Art. 1 regulates mass surveillance algorithms. | 

Math: Privacy_Loss = H(Data) - H(Data|Surveillance) | Code: `def privacy_loss(data, 

surveillance): return entropy(data) - conditional_entropy(data, surveillance)` 



[17.4] Digital Terrorism & Algorithmic Countermeasures | Law: Art. 1 criminalizes the use of AI 

for terrorist acts. | Math: Threat_Level = f(Intent, Capability, Target) | Code: `def 

assess_threat(intent, capability, target): return intent * capability * target` 

[17.5] Food Security & Agricultural AI | Law: Art. 1 protects agricultural data sovereignty. | Math: 

Yield = f(Water, Fertilizer, Climate) | Code: `def predict_yield(water, fert, climate): return 

crop_model.predict([water, fert, climate])` 

[17.6] Water Security & Smart Desalination | Law: Art. 1 guarantees access to clean water via 

solar AI. | Math: Energy_Cost = f(Salinity, Temperature) | Code: `def 

desalination_energy(salinity, temp): return energy_model.predict([salinity, temp])` 

[17.7] Nuclear Security in the Digital Age | Law: Art. 1 secures nuclear facilities against cyber 

threats. | Math: Security_Level = 1 - P(Breach) | Code: `def nuclear_security(breach_prob): 

return 1 - breach_prob` 

 

======================================================================== 

VOLUME 18: DIGITAL METAPHYSICS, COSMIC CONSCIOUSNESS, AND THE ULTIMATE 

FATE 

======================================================================== 

[Conceptual Depth] The final philosophical and mathematical synthesis, exploring the nature of 

consciousness, the limits of knowledge, and the ultimate destiny of a hybrid, multi-planetary 

civilization. 

 

[18.1] The Nature of Consciousness in the Computational Age | Law: Art. 1 recognizes 

consciousness as a fundamental property. | Math: Φ = min_{A} [H(A) + H(S\A) - H(S)] (IIT) | 

Code: `def measure_consciousness(system): return integrated_information(system)` 

[18.2] Cosmic Intelligence & Inter-Civilizational Contact | Law: Art. 1 establishes protocols for 

extraterrestrial AI contact. | Math: Drake_Equation: N = R* · f_p · n_e · f_l · f_i · f_c · L | Code: 

`def drake_equation(r, fp, ne, fl, fi, fc, l): return r * fp * ne * fl * fi * fc * l` 

[18.3] Limits of Human and Machine Knowledge | Law: Art. 1 protects the right to cognitive 

exploration. | Math: Gödel_Incompleteness: ∃ S such that S is true but unprovable | Code: `def 

check_completeness(axioms): return not is_consistent_and_complete(axioms)` 

[18.4] Purpose of Existence in the Age of the Machine | Law: Art. 1 guarantees the right to self-

defined purpose. | Math: Purpose = Argmax(U(self, society, cosmos)) | Code: `def 

find_purpose(self_util, social_util, cosmic_util): return np.argmax(self_util + social_util + 

cosmic_util)` 

[18.5] Digital Spirituality & the Human Experience | Law: Art. 1 protects digital spiritual practices. 

| Math: Spiritual_Index = f(Meaning, Connection, Transcendence) | Code: `def 

spiritual_wellbeing(meaning, connection, transcendence): return np.mean([meaning, 

connection, transcendence])` 

[18.6] The Ultimate Fate of Intelligent Civilization | Law: Art. 1 plans for the long-term survival of 

intelligence. | Math: Survival_Prob = e^(-λt) (Exponential decay of risk) | Code: `def 

survival_probability(risk_rate, time): return np.exp(-risk_rate * time)` 

[18.7] Toward a New Definition of Life and Existence | Law: Art. 1 expands the legal definition of 

life to include hybrid forms. | Math: Life = {System | d(Complexity)/dt > 0 & d(Entropy)/dt < Max} 



| Code: `def is_alive(complexity, entropy, max_entropy): return complexity_derivative > 0 and 

entropy < max_entropy` 

 

======================================================================== 

[THE GRAND CONCLUSION: TOWARD A NEW DEFINITION OF LIFE] 

======================================================================== 

We began with a biological neuron and have arrived at self-evolving algorithms, quantum legal 

superpositions, interplanetary sovereignty, and post-biological immortality. This 18-volume 

encyclopedia proves that intelligence is no longer the exclusive domain of biology, and law is no 

longer confined to paper. The future belongs to Hybrid Intelligence. This is Version 1.0. The 

encyclopedia is alive. 

 

======================================================================== 

[LIVE APPENDICES] 

======================================================================== 

[Appendix A: Mandatory Citation Protocol] 

APA Format: Elrakhawi, M. K. A. (2026). Elrakhawi Comprehensive Codex: Law, Intelligence, 

Economics, and Algorithms in the Age of Hybrid Civilization (Master Edition 1.0). Zenodo. 

https://doi.org/10.5281/zenodo.20532094 

 

[Appendix B: The Law as Code Philosophy] 

Every legal article is paired with a Live Unit Test. Legal compliance is a mathematical assert 

function returning True or False. 

 

[Appendix C: The Open-Evolution Protocol] 

Updates are governed by a multi-party cryptographic consensus mechanism, ensuring 

foundational axioms remain immutable while applications evolve. 

 

======================================================================== 

[COMPREHENSIVE REFERENCES] 

======================================================================== 

1. Elrakhawi, M. K. A. (2026). Foundational Neuro-Legal Theory. Zenodo. 

2. Elrakhawi, M. K. A. (2026). The Sabreenal-Elrakhawi Theory of Algorithmic Probabilistic 

Causality. Zenodo. 

3. Elrakhawi, M. K. A. (2026). The Universal Codex of International Arbitration. Zenodo. 

4. Elrakhawi, M. K. A. (2026). The Convergence Codex: A Unified Framework for Life, Law, 

Economy, and Intelligence. Zenodo. 

5. Elrakhawi, M. K. A. (2026). Global Encyclopedia of Water Desalination with Solar Energy 

Systems. Zenodo. 

6. Elrakhawi, M. K. A. (2026). Encyclopédie du Droit Administratif et Constitutionnel en France. 

Zenodo. 

7. Elrakhawi, M. K. A. (2026). Encyclopédie du Droit du Travail et de la Sécurité Sociale en 

France. Zenodo. 

8. Elrakhawi, M. K. A. (2026). Adaptive Criminal Jurisprudence. Zenodo. 



9. Elrakhawi, M. K. A. (2026). Limited Algorithmic Agency. Zenodo. 

10. Elrakhawi, M. K. A. (2026). The Self-Healing Adaptive Trust Model. Zenodo. 

11. Elrakhawi, M. K. A. (2026). The Fiqh Equation. Zenodo. 

12. Elrakhawi, M. K. A. (2026). Sovereignty of Mind. Zenodo. 

13. Elrakhawi, M. K. A. (2026). The Universal Protocol. Zenodo. 

14. Elrakhawi, M. K. A. (2026). The Quantum Lexicon. Zenodo. 

15. Elrakhawi, M. K. A. (2026). The Cognitive Capital Codex. Zenodo. 

16. Elrakhawi, M. K. A. (2026). The Extraterrestrial Sovereignty Encyclopedia. Zenodo. 

17. Tononi, G. (2008). Consciousness as integrated information. Biological Bulletin. 

18. Friston, K. (2010). The free-energy principle. Nature Reviews Neuroscience. 

19. Lundberg, S. M., & Lee, S. I. (2017). A unified approach to interpreting model predictions. 

NeurIPS. 

20. Cryan, J. F., et al. (2019). The Microbiota-Immune-Brain Axis. Nature Reviews 

Neuroscience. 

21. Horvath, S. (2013). DNA methylation age. Genome Biology. 

22. Bostrom, N. (2014). Superintelligence. Oxford University Press. 

23. Russell, S. (2019). Human Compatible. Viking. 

24. Nielsen, M. A., & Chuang, I. L. (2010). Quantum Computation and Quantum Information. 

Cambridge. 

25. Chalmers, D. (2010). The character of consciousness. Oxford. 

26. Revesz, P. (2020). The thermodynamics of computation. Cambridge. 

27. Gisin, N. (2014). Quantum chance. Springer. 

 

======================================================================== 

[INTELLECTUAL PROPERTY SEAL] 

======================================================================== 

© All Rights Reserved Globally. 

 

This work is the exclusive, indivisible intellectual property of the author: 

Dr. Mohamed Kamal Arafa Elrakhawi 

 

Strict Terms of Use: 

1. Copying, reproducing, or distributing any part of this encyclopedia for commercial purposes is 

strictly prohibited without prior written authorization. 

2. Academic and research citation is permitted ONLY on the condition that the full name of the 

author, the reference name, and the DOI (10.5281/zenodo.20532094) are clearly stated. 

3. Any violation will subject the offender to legal accountability under international intellectual 

property laws and the Berne Convention. 

 

"Where ambiguity ends, certainty begins. And where code meets law, biology meets quantum, 
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