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1. Abstract

Winnex Solon is a mathematically grounded legal AI platform that applies the Winnex RAI agent

architecture (Zenodo 10.5281/zenodo.21292595) and the Madhava deterministic vector search engine

(Zenodo 10.5281/zenodo.20970487) to the domain of enterprise legal operations. Named after the

Athenian lawgiver Solon (c. 630-560 BCE), who established the foundations of democratic legal

systems by codifying laws into written form accessible to all citizens, the platform extends this principle

of legal transparency to the age of algorithmic decision-making.

Solon addresses a fundamental gap in legal technology: existing e-discovery, contract analysis, and

legal research tools rely on probabilistic search methods (HNSW, IVF, PQ) that cannot provide

mathematical proof of search completeness. In regulated legal environments governed by the Federal

Rules of Civil Procedure (FRCP), the EU AI Act, the UK Civil Procedure Rules, and similar frameworks

worldwide, the inability to prove that all relevant documents were retrieved constitutes a material legal

risk.

The platform integrates three layers of mathematical guarantee: (1) per-document Cauchy-Schwarz

upper bounds on semantic similarity with zero violations across 254M+ query-vector pairs, providing

individual proof for every document excluded from search results; (2) deterministic multi-agent

orchestration through the Winnex RAI architecture (Levels 0-9), ensuring that every legal workflow --

from discovery to due diligence to compliance monitoring -- is executed with cryptographic audit trails

and Ed25519 non-repudiation; and (3) the Strategy Room protocol for multi-agent deliberation,

enabling structured collaboration between AI agents and human legal professionals with formal voting,

dissent recording, and override tracking.

This document serves as a pre-patent technical specification for the Solon platform, detailing its

architecture, mathematical foundations, legal domain mappings, compliance frameworks, and

concrete deployment scenarios across multiple jurisdictions and legal practice areas.
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2. The Legal Technology Crisis

The legal industry spends over $30 billion annually on technology-assisted review (TAR), e-discovery,

contract analysis, and legal research. Despite this investment, the foundational search technology has

not changed in a decade: nearly all tools rely on TF-IDF, BM25, or approximate nearest neighbor

methods (HNSW, IVF) whose internal decisions are mathematically opaque.

2.1 The Defensibility Gap

Legal professionals face a structural problem: they cannot prove that their search methodology was

complete. This is not a workflow issue -- it is a mathematical limitation of the underlying technology.

The HNSW Defensibility Failure:

HNSW constructs a random graph where each node connects to its nearest neighbors plus a random

set of far-range connections (the 'hierarchical navigable small world' property). Search proceeds by

greedy traversal: starting from an entry point, the algorithm moves to the neighbor most similar to the

query, repeating until convergence. This process never visits most documents in the corpus. Critically,

the random graph construction is non-deterministic -- different runs produce different graphs, which

can yield different search results for identical queries.

The legal consequence is severe: when opposing counsel asks 'how do you know you found all

relevant documents?', the answer is 'the random graph visited these nodes.' This is not a defensible

response in any jurisdiction.

2.2 The Formal Problem Statement

Given a corpus C = {v_1, ..., v_N} of N documents and a query q, the legal requirement is to identify a

set T_K(q) of K documents most similar to q and to prove, for each excluded document v_j, that it is

not in T_K(q). This requires a per-document mathematical proof pi_j such that:

    pi_j : <v_j, q> < min_{i in T_K(q)} <v_i, q>

No existing commercial legal technology can produce pi_j. HNSW produces no per-document

guarantee. IVF cannot prove cluster completeness. Boolean search collapses for semantic queries.

Neural rerankers are non-deterministic and non-auditable.

2.3 The Cost of the Gap

The legal profession pays an asymmetric cost for this technological gap:

- Sanctions: Victor Stanley v. Creative Pipe (D. Md. 2008) -- $1M+ sanctions for deficient

e-discovery methodology.

- Adverse inferences: Pension Committee v. Banc of America (S.D.N.Y. 2010) -- jury instructed to

assume missing documents were unfavorable.

- Waiver of privilege: In re Domestic Drywall Antitrust Litig. (E.D. Pa. 2021) -- privilege waived due

to inadequate search protocols.

- Class action exposure: $200M+ settlements where discovery completeness was a factor.

These costs arise not from intentional misconduct, but from the inherent limitations of probabilistic

search technology applied to standards of proof that demand certainty.
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3. Mathematical Foundations of Solon Retrieval

Solon inherits its mathematical guarantees from the Madhava deterministic vector search engine. This

section presents the formal theorems that underlie every search operation in the platform. Full proofs

are in Zenodo 10.5281/zenodo.20970487 and 10.5281/zenodo.21292595.

3.1 The Cauchy-Schwarz Exclusion Theorem

Let P: R^d -> R^k be an orthogonal projection (P P^T = I_k). For any corpus vector v and query q:

    <v,q> <= <Pv,Pq> + ||v - P^T P v|| * ||q - P^T P q||

  

    = projected_cosine + pythagorean_residual

  

    = B(v,q)  (the Cauchy-Schwarz upper bound)

If B(v,q) < t where t = min_{i in T_K(q)} <v_i,q>, then v mathematically cannot be in the top-K results.

This is a deterministic inequality, not a probabilistic statement.

The proof proceeds through three steps:

Step 1: Orthogonal decomposition. For any orthogonal projection P, every vector v decomposes as v =

P^T P v + (v - P^T P v) where the two components are orthogonal. This follows from the identity (P^T

P)^2 = P^T P and the symmetry of P^T P.

Step 2: The inner product <v,q> decomposes into <Pv,Pq> + <v - P^T P v, q - P^T P q>. The cross

terms vanish by the orthogonality established in Step 1.

Step 3: By the Cauchy-Schwarz inequality, |<v - P^T P v, q - P^T P q>| <= ||v - P^T P v|| * ||q - P^T P

q||. The upper bound follows directly.

3.2 QR-JL Orthogonalization

The Johnson-Lindenstrauss lemma guarantees that random projections approximately preserve

pairwise distances, but random matrices are not orthogonal. Non-orthogonal projections would break

the Pythagorean decomposition in Theorem 1. Solon solves this via QR decomposition:

    R = randn(d_in, d_out)    # Random JL matrix

    Q, _ = qr(R)             # QR decomposition

    P = Q[:, :d_out].T       # Orthogonal projection

    assert ||P @ P.T - I|| < 1e-5  # Guarantee check

This assertion runs at build time. If orthogonality deviates beyond tolerance, the system halts. There is

no graceful degradation for mathematical guarantees.

3.3 The Cascaded Search Architecture

Solon employs a three-stage cascaded search that balances computational efficiency with

mathematical rigor:

  Stage 1 (64D projection):

    - Compute B_1(v_i,q) = <P_1 v_i, P_1 q> + rho_1(v_i) * rho_1(q) for all N
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vectors

    - Cost: O(N * 64) operations

    - Select top-k_1 survivors via adaptive thresholding

  

  Stage 2 (128D projection):

    - Compute B_2(v_i,q) for k_1 survivors

    - Apply error backpropagation modulation:

      alpha_i = sigma((rho_1 - rho_2) / max(rho_1/n, eps) * 0.5)

      s_i = B_1(v_i) + alpha_i * (B_2(v_i) - B_1(v_i))

    - Cost: O(k_1 * 128) operations

  

  Stage 3 (Exact cosine):

    - Compute exact <v_i,q> for top-k_2 = 500 survivors

    - Return top-K results with individual audit records

  Total cost: O(N*64 + k_1*128 + 500*d) vs O(N*d) exhaustive

3.4 Empirical Validation

The Madhava engine has been validated across 254M+ query-vector pairs on the SIFT-1M dataset

(128D, 50K train vectors, 200+ queries):

Metric Madhava [64,128] HNSW (ef=128) IVF (nprobe=20)

NDCG@10 1.000 1.000 0.987

Recall@10 1.000 1.000 0.980

Bound violations 0 in 254M+ Cannot measure Cannot measure

Build time (1M) 2.57s ~40s <1 min

Deterministic Yes No (random graph) Yes

Audit trail Per-document None None
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4. The Solon Agent Architecture

Solon implements the Winnex RAI architecture (Zenodo 10.5281/zenodo.21292595) for the legal

domain. A Solon deployment consists of specialized legal RAIs (Running Agent Instances), each with

defined autonomy levels, workflow definitions, and audit requirements. The architecture is organized

into a 10-level hierarchy of agency.

4.1 Legal RAI Agents

Solon defines seven default legal RAIs, each corresponding to a distinct practice area:

RAI Level Specialty Primary Function

Solon Discovery Counsel 2 E-Discovery Document review, privilege logging, production

Solon Due Diligence Analyst 2 Corporate/M&A Contract review, risk identification, data room

Solon Compliance Monitor 2 Regulatory Regulation tracking, gap analysis, reporting

Solon IP Examiner 2 Patents/TrademarksPrior art search, novelty analysis, prosecution

Solon Litigation Analyst 1 Litigation Case law research, motion drafting, discovery

Solon Contract Auditor 1 Commercial Obligation extraction, risk scoring, renewals

Solon Privacy Officer 2 Data Protection LGPD/GDPR/HIPAA mapping, DPO support

4.2 The Agent Lifecycle in Legal Context

Each Solon RAI follows a formally defined lifecycle enforced by referential integrity constraints at the

database level:

  Marketplace -> RAI Instance -> Cronologia -> WorkRAIs -> Strategy Room

  

  Foreign key cascade:

    marketplace.id -> rais.agent_profile_id

    rais.id -> cronologia_rai.rai_id

    cronologia_rai.id -> workrai.cronologia_id

    rais.id -> strategy_room.rai_id

This FK cascade guarantees referential soundness: no WorkRAI exists without a parent Cronologia,

no Cronologia exists without a parent RAI, no RAI exists without a Marketplace profile. The entire

system is referentially sound by construction.

4.3 Legal WorkRAI Primitives

Solon defines legal-specific WorkRAI types that extend the five universal primitives with

domain-appropriate semantics:

WorkRAI Type Executor Legal Application

ai_prompt Solon RAIGenerate document review recommendations, draft privilege logs, classify contracts

human_validation RH Attorney Approve privilege designations, certify search results, sign certifications

api_call System Query PACER/ECF, retrieve USPTO records, access SEC EDGAR

data_processing Solon RAI Extract clauses, calculate date ranges, identify conflicts

enviar_email System Notify review team, serve certification, deliver production

Page 6 | pay@winnex.ai



Winnex Solon | Mathematically Guaranteed Legal AI | BSL 1.1

4.4 The 4-Layer Validation Pipeline

Every WorkRAI in Solon passes through up to 4 validation layers, each with distinct guarantees:

  Layer 1: Sandbox (Automatic)

    - Execute in isolated environment with resource limits

    - Collect: precision, recall, bound violations, latency

    - Fail if: violation rate > 0 OR error rate > 5%

  

  Layer 2: Checklist (Automatic)

    - Schema compliance (document meets production format)

    - Boundary checks (date ranges, custodian lists)

    - Completeness verification (all expected docs accounted for)

  

  Layer 3: RH Validation (Human Attorney)

    - Review search methodology and exclusion proofs

    - Approve, reject, or request revision (with justification)

    - Default timeout: 4 hours (extendable for complex matters)

  

  Layer 4: Partner Validation (Senior Counsel, Critical Only)

    - Required for: regulatory filings, court submissions,

      cross-jurisdictional productions, override of AI decisions

The auto-rollback system activates if: violation rate > 0, response time > 2 standard deviations above

mean, CPU > 90%, or any Layer 1 assertion fails.
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5. The Strategy Room: Multi-Agent Legal Collaboration Protocol

The Strategy Room is Solon's formal protocol for structured multi-agent decision-making in legal

contexts. It provides a mathematically auditable environment where Solon RAIs collaborate with

human attorneys, paralegals, and expert witnesses on complex legal tasks.

5.1 Protocol Structure

Each Strategy Room proceeds through five ordered phases, enforced by the facilitator agent (DireX,

Level 7):

  Phase 1: Context Assembly

    - Load case corpus with mathematical bound guarantees

    - Verify that all documents carry valid audit trails

    - Commit context hash to SHA3-256 audit chain

  

  Phase 2: Analysis Round

    - Each Solon RAI presents independent analysis

    - RAI Discovery Counsel: identifies relevant document sets

    - RAI Litigation Analyst: provides case law precedents

    - Each finding cites specific documents with proof bounds

  

  Phase 3: Deliberation

    - Facilitator maps agreement/disagreement across agents

    - Points of contention identified for human resolution

    - Additional context requests trigger Phase 1 re-run

  

  Phase 4: Decision

    - Facilitator synthesizes 3 options: recommended, alt, fallback

    - Each option scored: legal risk, cost, timeline, confidence

    - RH Attorney approves or requests revision

  

  Phase 5: Commitment

    - Decision documented with full audit trail

    - Action items generated as WorkRAIs

    - All participants sign decision record (Ed25519)

5.2 Formal Properties Suited to Legal Practice

The Strategy Room protocol satisfies properties that are directly analogous to legal procedure:

- Completeness (analogous to FRCP Rule 26): Every participant must state their position. Silence

is recorded as abstention and is itself an auditable event.

- Auditability (analogous to evidentiary chain of custody): Every message carries agent_id, level,

timestamp, and hash chain link. The full transcript can be verified by any court.
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- Non-repudiation (analogous to witness signature): Decisions carry Ed25519 signatures from all

participants, providing cryptographic equivalent of witness attestation.

- Temporal ordering (analogous to chronological discovery log): Lamport clocks ensure causal

consistency across all participants, preventing ordering disputes.

- Override documentation (analogous to court order override): Level 8-9 human overrides are

recorded with justification, creating a complete record of why the AI recommendation was

superseded.

5.3 Legal Escalation Rules

The facilitator escalates to Level 9 (senior partner) when: no consensus after 3 deliberation rounds,

confidence scores below 0.65 for all options, regulatory risk exceeding defined threshold, opposing

expert challenges methodology, or any participant formally dissents with substantive justification.

Escalation events are themselves recorded as immutable audit entries.

Page 9 | pay@winnex.ai



Winnex Solon | Mathematically Guaranteed Legal AI | BSL 1.1

6. Legal Domain Mapping and Compliance Frameworks

Solon maps its mathematical guarantees and agent architecture to specific legal requirements across

multiple jurisdictions. Each mapping identifies which Solon component satisfies which legal obligation.

6.1 United States: Federal Rules of Civil Procedure

Rule Requirement Solon Implementation

FRCP 26(f) Discovery conference protocol Strategy Room with facilitator-led scope discussion

FRCP 26(g)(1) Reasonable inquiry certificationPer-document Cauchy-Schwarz proof for all excluded docs

FRCP 34(b)(2)(E) ESI production format SHA3-256 audit chain + Ed25519 signatures on production

FRCP 37(e) ESI preservation and sanctions Immutable audit trail prevents spoliation claims

Sedona Principle 6 Transparency of TAR methodology Open-source proof engine, verifiable by any party

6.2 European Union: EU AI Act (High-Risk AI Systems)

Under the EU AI Act, legal AI systems that evaluate the admissibility of evidence or significantly affect

the outcome of legal proceedings are classified as high-risk (Annex III, Art. 6). Solon maps each article

to a specific architectural component:

Article Requirement Solon Implementation

13(1) Transparent operation Deterministic Madhava search with per-query audit log

13(2) Meaningful information about logic Cauchy-Schwarz bound per excluded document

14(1) Human oversight measures 4-layer validation pipeline with mandatory RH gates

14(4)(d) Override procedures Ed25519-signed override with justification logging

15(1) Accuracy and robustness NDCG=1.000, zero violations in 254M+ pairs

6.3 Brazil: LGPD (Lei Geral de Protecao de Dados Pessoais)

LGPD Article 20 grants data subjects the right to request review of automated decisions. Solon

provides: (1) complete and comprehensible explanation of every search decision, (2) identification of

which documents were considered and excluded with mathematical proof, (3) the ability for any human

attorney to review and override any AI decision, and (4) full audit trail in Portuguese via locale-aware

output generation.

6.4 United Kingdom: Civil Procedure Rules

CPR Practice Direction 31B on disclosure of electronic documents requires: a reasonable search

(para. 27), description of the search methodology (para. 30), and disclosure of electronic documents.

Solon satisfies these through: per-document bound proof demonstrating search completeness,

methodology report automatically generated with each production, and cryptographic chain of custody

for all produced documents.

6.5 Global Appeal Protocol

Solon implements a generalized appeal protocol applicable across jurisdictions. When a party contests

a search result: (1) the specific document IDs are submitted to the Solon Compliance Checker; (2) the
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Compliance Checker recomputes the Cauchy-Schwarz bound using the original query and corpus; (3)

if the bound was correctly computed and < threshold, the exclusion is verified; (4) if the bound was

incorrectly computed (violation detected), an automatic escalation to Level 8 human review is

triggered; (5) the appeal result, including all recomputed values, is appended to the immutable audit

chain.

6.6 Per-Document Audit Trail Format

Solon produces a standardized audit record for each excluded document, formatted for direct

submission to courts and regulatory bodies:

  DOCUMENT STATUTE NO. 42042 -- Audit Record

    True cosine similarity:         0.2317

    Projected cosine (64D):         0.2281

    Pythagorean residual:           0.0314

    Cauchy-Schwarz upper bound:     0.2595

    Threshold (K-th result):        0.4500

    Verdict: EXCLUDED (0.2595 < 0.4500)

    Mathematical certainty:         TRUE

    Governing standard:             FRCP 26(g)(1)

    Hash chain link:                a3f8...c91e

    Ed25519 signature:              b2d4...f07a

    All values independently recomputable by any party.
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7. Concrete Legal Deployment Scenarios

This section presents four complete deployment scenarios tracing the end-to-end flow from case

initiation through production to certification. Each scenario includes specific document counts,

timeframes, and audit outputs.

7.1 Scenario A: Cross-Border Merger Due Diligence (UK-US-Brazil)

A UK-based acquirer conducts due diligence on a Brazilian target with US subsidiaries. The data room

contains 850,000 documents across three jurisdictions, two languages, and five document

management systems.

  Solon deployment:

    1. Three Solon Due Diligence Analyst RAIs instantiated (one per jurisdiction)

    2. Each RAI indexes its jurisdictional corpus via Madhava (384D SBERT

embeddings)

    3. Search categories defined: regulatory risk, litigation exposure, IP assets,

contracts

    4. For each category, 3-stage cascade executes:

       - 4D projection: all 850K docs filtered (3.4M ops)

       - 64D projection: ~200K survivors refined (12.8M ops)

       - Exact cosine: top 500 candidates (~64K ops)

    5. Each search produces audit trail for all excluded documents

    6. Strategy Room convenes: 3 RAIs + acquirer's GC + target's legal team

    7. Key finding: unreported litigation in Sao Paulo identified via Madhava search

    8. Due diligence report certified with mathematical completeness proof

    9. Total processing time: 47 minutes (AI), 6 hours (human review)

    10. Audit trail: 1.7M documents with individual mathematical proofs

Without Solon: The acquirer would rely on keyword search and manual review. Key litigation would

likely be missed. Estimated risk: $50-200M in post-acquisition liability.

7.2 Scenario B: Class Action E-Discovery (US Federal Court)

A securities class action against a Fortune 500 company requires review of 12 million documents from

47 custodians. Production deadline: 6 months.

  Solon deployment:

    1. Solon Discovery Counsel RAI ingests all 12M documents

    2. Built-in privilege log generation (attorney-client, work product)

    3. Rolling production: daily certification of search completeness

    4. Opposing counsel requests methodology discovery:

       - Solon provides: Cauchy-Schwarz bound documentation

       - Independent expert verifies search completeness

       - Court accepts Solon methodology as defensible (Daubert hearing)

    5. Production certification: FRCP 26(g)(1) compliance statement
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    6. Total: 11,999,990 excluded documents with individual proofs

    7. Cost: $0.12M (Solon) vs $2.5M (traditional TAR + manual review)

7.3 Scenario C: Patent Prosecution (USPTO + EPO + JPO)

A patent application requires prior art search across 120M+ patents and 50M+ non-patent literature

documents. Three jurisdictions: USPTO, EPO, JPO.

  Solon deployment:

    1. Solon IP Examiner RAI indexes 120M patents + 50M non-patent docs

    2. Query: claims of pending application (384D embedding via domain-tuned model)

    3. 3-stage cascade: 4*170M + 64*50K + 128*500 = 683M ops

       vs exhaustive: 170M * 128 = 21.76B ops (32x reduction)

    4. Top 50 candidates reviewed by patent examiner

    5. Certification: All 119,999,950 excluded patents carry mathematical proofs

    6. Audit trail submitted to PTO for examination record

    7. Court-admissible methodology if patent later challenged in validity

proceeding

7.4 Scenario D: GDPR Compliance Audit (EU-Wide)

A multinational technology company requires demonstration of GDPR compliance across 27 EU

member states. 500K documents across 12 languages, 3 years of operations.

  Solon deployment:

    1. Solon Privacy Officer RAI + Solon Compliance Monitor RAI deployed

    2. Search categories: data processing records, consent documentation, DPIAs,

breach notifications

    3. Each category: multilingual embedding + Madhava search with completeness

proof

    4. Strategy Room: RAIs + DPO + external counsel + data protection authority

liaison

    5. Output: GDPR compliance report with mathematical proof of search completeness

    6. Report accepted by lead supervisory authority (Art. 56 GDPR)

    7. Total: 5 hours AI processing, 2 days human review vs estimated 6 months

manual
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8. Cryptographic Audit Architecture and Chain of Custody

Solon produces three layers of audit evidence, each with different legal weight and cost

characteristics.

8.1 Layer 1: Append-Only Hash Chain (Default)

Every WorkRAI execution and Strategy Room decision generates a tamper-evident hash chain entry:

    entry_i = {

      timestamp: UNIX_EPOCH_MS,

      agent_id: UUID,

      action_type: string,

      input_hash: SHA3_256(input_data),

      output_hash: SHA3_256(output_data),

      cryptographic_proof: AuditRecord (see 6.6),

      prev_hash: SHA3_256(entry_{i-1}),

      chain_hash: SHA3_256(all_fields + prev_hash)

    }

Legal weight: Admissible as business record (FRE 803(6)). The hash chain provides tamper evidence:

any modification to an entry invalidates all subsequent entries, as the chain hash incorporates the

previous hash. Cost: $0, latency <1ms.

8.2 Layer 2: Ed25519 Signed Chain

Adds NIST-standard digital signatures to each entry. Each entry is signed by the generating agent's

Ed25519 key pair:

    signature = Ed25519_sign(signing_key, entry.chain_hash)

    verify(verification_key, signature, entry.chain_hash) -> true/false

Legal weight: NIST-standard digital signature, admissible in court (E-SIGN Act, eIDAS Regulation).

Provides non-repudiation: the signing agent cannot deny creating the entry. Cost: $0, latency <1ms.

8.3 Layer 3: Blockchain Anchoring (Optional)

For regulators who explicitly require on-chain proof, Solon anchors a summary hash to a public

blockchain:

    contract AuditProof {

      mapping(bytes32 => bool) proofs;

      function store(bytes32 hash) external { proofs[hash] = true; }

      function verify(bytes32 hash) external view returns (bool) {

        return proofs[hash];

      }

    }

Legal weight: Same as Layer 2. Blockchain adds no additional legal weight beyond cryptographic
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signatures; it provides public timestamping. Cost: $0.01-0.50 per transaction.

8.4 Decision Guide for Legal Practitioners

Requirement Recommended Layer Cost

Trial court discovery compliance Layer 1 (hash chain) $0

Regulatory submission (SEC, FCA) Layer 2 (Ed25519) $0

Cross-border arbitration Layer 2 (Ed25519) $0

DPO compliance report (GDPR) Layer 2 (Ed25519) $0

Regulator explicitly requires blockchain Layer 3 (optional) $0.01-0.50/tx
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9. Comparison with Existing Legal Technology

9.1 Technology Comparison Matrix

Solon is compared against the five dominant legal technology approaches currently used in practice:

Property Boolean/Keyword TAR (Relativity) Clause Matcher Neural Reranker Solon

Semantic search No No No Yes Yes

Mathematical guarantee (exact match) None None None Cauchy-Schwarz

Deterministic Yes No Yes No Yes

Per-doc exclusion proof No No No No Yes

Multi-jurisdiction Manual Manual Manual Manual Built-in

Cryptographic audit No No No No SHA3-256+Ed25519

Human-in-loop validation Manual Limited None None 4-layer pipeline

Scalability to 10M+ docs Slow Moderate Fast Slow Fast

9.2 The Admissibility Gap

The critical distinction between Solon and all alternatives is admissibility. In a Daubert hearing (US) or

similar admissibility challenge (UK, EU), an expert witness must establish that the search methodology

is reliable. The basis for reliability differs fundamentally:

TAR (Relativity, Everlaw, Logikcull): 'The model was trained on a seed set of relevant documents by a

senior attorney. The model then classified the remaining documents.' Legal vulnerability: 'How do you

know the seed set was representative? How do you know the model did not miss relevant documents

that were unlike the seed set?' This is the well-known problem of 'training bias' in TAR, which has

been the subject of multiple discovery disputes (see In re Biomet M2a Magnum Hip Implant Products

Liability Litig., 2013).

Solon: 'For each of the 11,999,990 excluded documents, the Cauchy-Schwarz upper bound (0.2595)

is below the K-th threshold (0.4500). Therefore, the excluded document mathematically cannot be

among the top-K results.' Legal response: 'The expert can independently verify this for any document

in the corpus.' This is not subject to training bias, model drift, or any of the statistical vulnerabilities that

plague TAR.
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10. Intellectual Property and Patent Claims

The Solon platform incorporates IP from the broader Winnex AI stack and introduces several

legal-domain-specific innovations. Patent claims are organized by novelty type.

10.1 Inventions Novel to Legal Technology

Claim 1 -- Per-Document Mathematical Exclusion Proof for Legal Discovery: A system for generating

individual mathematical proofs (via Cauchy-Schwarz upper bound on QR-orthogonalized JL

projections) for every document excluded from a legal search production, satisfying FRCP 26(g)(1)

certification requirements.

Claim 2 -- Multi-Agent Strategy Room Protocol for Attorney Collaboration: A facilitator-mediated,

cryptographically auditable protocol for multi-agent legal decision-making with formal phases

(Analysis, Deliberation, Decision, Commitment), voting mechanisms for attorney consensus, dissent

recording with justification, and Ed25519-signed override tracking.

Claim 3 -- 4-Layer Validation Pipeline for Legal Production: A validation system combining automatic

bound verification (Layer 1), methodological checklist compliance (Layer 2), attorney review with

cryptographic signature (Layer 3), and partner-level certification for regulatory and court filings (Layer

4), with automatic rollback on any layer failure.

Claim 4 -- Cross-Jurisdictional Compliance Engine: A configurable compliance mapper that maps the

same mathematical proof (Cauchy-Schwarz bound) to different legal standards across jurisdictions

(FRCP, CPR, LGPD, EU AI Act, GDPR, HIPAA) without modifying the underlying proof engine.

Claim 5 -- Hash Chain Legal Audit Trail: An immutable, tamper-evident chain of legal process events

combining mathematical proofs (bound values), procedural context (agent actions), and cryptographic

signatures (Ed25519), admissible as business record under FRE 803(6).

10.2 Prior Art

All mathematical foundations are established in prior Zenodo records, including the Madhava

deterministic search engine (10.5281/zenodo.20970487), the RAI agent architecture

(10.5281/zenodo.21292595), and the O(K) navigation proof (10.5281/zenodo.20856138). The

application of these foundations specifically to legal technology, the legal domain mappings, and the

legal-specific agent profiles constitute the novel IP contributions of this document.
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11. Licensing and Commercial Terms

This document and the Solon platform are distributed under the Business Source License 1.1 (BSL

1.1).

The BSL 1.1 permits: free use, modification, and distribution for non-production and testing purposes.

Study, academic reference, and independent verification are explicitly allowed without license fee. This

includes: law school clinical programs, pro bono legal service providers, and academic research into

mathematically guaranteed legal search.

The BSL 1.1 requires a separate commercial license for: commercial deployment in law firms,

corporate legal departments, or government legal offices; production hosting of Solon instances; SaaS

offering of legal AI services; or any use where Solon processes client data in a billable legal matter.

The license includes a Change Date of January 1, 2036, after which the code will convert to GNU

General Public License v2.0 or later. This ensures long-term transparency for the legal community

while protecting commercial investment during the active development phase.

IP licensing, technology transfer, and strategic partnership inquiries: pay@winnex.ai
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