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1. The 13 AQL Quantum-Linguistic & Quantum-Hardware Laws (EQ-76 .. EQ-88)

EQ-76 (SARF-HILBERT-TENSOR-LAW-01): Tripartite Hilbert Space Factorization of Arabic Morphology & Partial-Trace
Root Recovery
Isomorphic Journal 7 (Pillar I: Non-Concatenative Morphology & Quantum Tensor Products)  |  Sources: Classical ʿIlm al-Ṣarf (Al-Mīzān al-
Ṣarfī ف-ع-ل), AQL Root Extractor v5 (1,642 roots, 18,993 word types), & Arabic QNLP Circuit Topology (arXiv:2607.14100).

|\psi_w\rangle \in \mathcal{H}_{\text{word}} \cong \mathcal{H}_{\text{root}} \otimes \mathcal{H}_{\text{pattern}}
\otimes \mathcal{H}_{\text{clitic}}, \quad \rho_{\text{root}} =
\operatorname{Tr}_{\text{pattern,clitic}}\!\big(|\psi_w\rangle\langle\psi_w|\big) =
|\mathbf{R}\rangle\langle\mathbf{R}|

Proves that unlike Indo-European concatenative morphology (modeled by a 1D free monoid Σ*), Arabic non-concatenative morphology
interleaves three orthogonal quantum subsystems: the consonantal root register H_root, the vocalic/morphosyntactic template register
H_pattern (Wazn), and the clitic/case gauge register H_clitic. Morphological derivation is a unitary braiding operator U_interdigitate acting on |R⟩
⊗ |W_m⟩ ⊗ |Z_c⟩, and root extraction is the exact quantum partial trace over the pattern and clitic subspaces.

EQ-77 (TAQALIB-S3-IRREP-LAW-01): 15-Qubit Triliteral Radical Register & Symmetric Group S_3 Irreducible
Representation Law
Isomorphic Journal 7 (Pillar II: Al-Khalīl's Kitāb al-ʿAyn & Ibn Jinnī's al-Khaṣāʾiṣ)  |  Sources: Al-Khalīl ibn Aḥmad's Kitāb al-ʿAyn (Book 1682),
Ibn Jinnī's al-Khaṣāʾiṣ & Sirr Ṣināʿat al-Iʿrāb (Book 12017), and AQL 3D Manifold Visualizer (74,182 edges).

\mathcal{H}_{\text{root}} = \big(\mathbb{C}^{2^5}\big)^{\otimes 3} \; (\dim = 32,768), \quad P(28,3) = 19,656 = 3,276
\times |S_3|, \quad \mathbb{C}[S_3] \cong \mathbf{1}_{\text{triv}} \oplus \mathbf{1}_{\text{sign}} \oplus
2\,\mathbf{2}_{\text{std}}

Embeds the 28 Arabic consonants into a 5-qubit computational basis (2^5 = 32 >= 28), forming a 15-qubit tripartite root register (dim = 32,768)
spanning 28^3 = 21,952 states and P(28,3) = 19,656 distinct-radical tuples partitioned into 3,276 orbits under the non-abelian symmetric group
S_3 (|S_3| = 3! = 6). Decomposes Ibn Jinnī's al-Ishtiqāq al-Kabīr into S_3 irreducible representations: 1_triv captures the shared orbit-wide
semantic core, 1_sign tracks cyclic (A_3) vs. transposed articulatory parity, and 2_std encodes directional root differentiation after Al-Khalīl's
superselection projector P_Khalil prunes 67.8% of forbidden Muhmal states.

EQ-78 (JURJANI-DISCOCAT-ENTANGLE-LAW-01): Al-Jurjānī Naẓm Compact Closed Pregroup Functor & Sībawayh U(1)
Case-Charge Conservation
Isomorphic Journal 7 (Pillar III: Al-Jurjānī's Dalāʾil al-Iʿjāz & Sībawayh's Al-Kitāb)  |  Sources: ʿAbd al-Qāhir al-Jurjānī's Dalāʾil al-Iʿjāz,
Sībawayh's Al-Kitāb, Coecke–Sadrzadeh–Abramsky DisCoCat Framework (2010), & Arabic QNLP PQCs (arXiv:2607.14100).

|\Psi_{\text{Naẓm}}\rangle = \mathcal{F}(g_{\text{pregroup}})\!\left(\bigotimes_{i=1}^{n} |\psi_i\rangle\right), \quad
S(\rho_i) = -\operatorname{Tr}(\rho_i \log_2 \rho_i) > 0, \quad \sum_{i \in \text{Clause}} q_{\text{Iʿrāb}}(w_i) = 0

Formalizes Al-Jurjānī's theorem of al-Naẓm: isolated lexical items are separable product states (⊗|ψ_i⟩, entanglement entropy S(ρ_i) = 0),
whereas syntactic governance (Taʿalluq / ʿAmal) applies a strong monoidal functor F from a compact closed pregroup grammar to FHilb, wiring
grammatical operators (ʿAwāmil) and operands (Maʿmūlāt) via Bell-state cups and parameterized entangling gates. Sībawayh's Iʿrāb markers
(Marfūʿ +1, Manṣūb -1, Majrūr/Majzūm 0) enforce U(1) gauge invariance across VSO/SVO/OVS word-order permutations, lifting quantum circuit
word-order disambiguation from 12.8% (classical BoW) to 50.0% (pure topology) and 64.9% (1-layer PQC).



EQ-79 (RASM-TASHKIL-POVM-LAW-01): Unvocalized Rasm Coherent Superposition & Tashkīl Projective Measurement
Collapse (PVM)
Isomorphic Journal 7 (Pillar IV: Orthographic Rasm Superposition & Diacritical Measurement)  |  Sources: Abū al-Aswad al-Duʾalī & Al-
Khalīl's Tashkīl Canon, AQL Agentic IDE Word-by-Word Uthmānī Resolver (MVP #3), & Quantum Measurement Theory.

|\Psi_{\text{rasm}}\rangle = \sum_{k=1}^{K} \alpha_k \, |\mathbf{R}_k, \mathbf{W}_k, q_k\rangle
\;\xrightarrow{\;\hat{\Pi}_{\text{Tashkīl}, (s,a)}\;}\; |\psi_{k^*}\rangle, \quad \hat{\Pi}_j \hat{\Pi}_k =
\delta_{jk}\hat{\Pi}_k, \quad S_{\text{post}}(\rho) = 0.0000\text{ bits}

Models an unvocalized Arabic skeletal graph (Rasm, e.g., 'علم') as a coherent linear superposition of K orthogonal morphosemantic eigenstates
('ilmun, 'alamun, 'alima, 'ulima, 'allama). Applying full Uthmānī diacritics (Ḥarakāt, Shaddah, Tanwīn, Sukūn) and syntactic coordinate context
(surah, ayah) acts as a family of orthogonal projection operators {Π_k} that deterministically collapses the superposition to a single zero-entropy
eigenstate (δ_tashkil = 0.0).

EQ-80 (WATID-SL4R-GEODESIC-LAW-01): Al-Farāhīdī Prosodic Watid Zero-Commutator & SL(4,R) Covariant Symplectic
Geodesic Flow
Isomorphic Journal 7 (Pillar V: Prosodic Commutators & Covariant Hamiltonian Field Integration)  |  Sources: Al-Farāhīdī's ʿIlm al-ʿArūḍ, AQL
Principal HPC 8-Gate Code Synthesis Engine (MVP #15), & Sarīʿ al-Ḥisāb GPU/TPU Accelerator (MVP #5).

\big[\hat{H}_{\text{meter}},\, \hat{W}_{\text{watid}}\big] = \hat{H}_{\text{meter}}\hat{W}_{\text{watid}} -
\hat{W}_{\text{watid}}\hat{H}_{\text{meter}} = 0, \quad \oint_{\partial\Omega} \mathbf{F}\cdot d\mathbf{S} +
\int_{\Omega} (-\nabla\cdot\mathbf{F})\,dV = 0, \quad \delta_{\text{DOP853}} = 7.61\times 10^{-12}

Establishes that the rigid prosodic anchor (al-Watid al-Majmūʿ / al-Mafruq) commutes strictly with the metric Hamiltonian H_meter ([H, W] = 0),
guaranteeing simultaneous eigenstate stability against Ziḥāfāt perturbations. On hardware, the 8-Gate AQL Sovereign Engine integrates SL(4,R)
covariant geodesic flows via 8th-order Runge-Kutta (DOP853, step h = 10^-4, loop depth = 1, 13 einsum contractions) at 6.45x speedup and
+5.16 orders of magnitude higher invariant conservation (δ = 7.61e-12) than standard RK45 baselines, with 16.27M manifold points/sec on
CUDA.

EQ-81 (TOFFOLI-CCNOT-SARF-LAW-01): 3-Qubit Reversible Toffoli Gate (CCNOT) of Diptote Inflection (Manʿ al-Ṣarf) &
Form-VIII Ibdāl Assimilation
Isomorphic Journal 7 (Pillar VI: 3-Qubit Reversible Toffoli Gate in Naḥw & Ṣarf)  |  Sources: Sībawayh's Al-Kitāb (Bāb mā lā yanṣarif), Ibn
Jinnī's Sirr Ṣināʿat al-Iʿrāb (Book 12017), Qur'an 4:86 (' نَ سَ ') vs. 95:4 ('بِأَحْ نِ سَ '( & ('أَحْ بِرْ ٱصْطَ .19:65 )'وَ

\operatorname{CCNOT}|c_1, c_2, t\rangle = \big|c_1,\, c_2,\, t \oplus (c_1 \wedge c_2)\big\rangle, \quad
\operatorname{CCNOT}^2 = \hat{\mathbb{I}}_8, \quad \det(\operatorname{CCNOT}) = +1, \quad \Delta S_{\text{Landauer}} =
0.0\text{ bits}

Proves that two foundational 3-variable operations in Classical Arabic are exact 3-qubit reversible Toffoli (CCNOT) gates: (1) In Naḥw, Diptote
Case Inversion (al-Mamnūʿ min al-Ṣarf) flips the Genitive target wire t from Kasrah (0) to Fatḥah (1) if and only if BOTH Control 1 (c_1 = 1, ʿIllah
Lafẓiyyah e.g. Wazn al-Fiʿl 'ل عَ AND Control 2 (c_2 = 1, ʿIllah Maʿnawiyyah e.g. Waṣfiyyah/ʿAlamiyyah) are simultaneously active (Q 4:86 ('أَفْ
' نَ سَ ' while Iḍāfah/Al-Taʿrīf applies the self-inverse gate CCNOT^2 = I restoring Kasrah (Q 95:4 ,('بِأَحْ يمٍ وِ قْ نِ تَ سَ - In Ṣarf, Form-VIII infixed (2) ;('فِي أَحْ
t- assimilation (Ibdāl Tāʾ al-Iftiʿāl) flips target 'ت' [-emphatic] to 'ط' [+emphatic] iff Control 1 (Form VIII slot) and Control 2 (emphatic r_1 in {،ص
' are both 1 (Q 19:65 ({ض، ط، ظ بِرْ ٱصْطَ .with zero Landauer entropy erasure ('ص-ب-ر') enabling lossless self-inverse root recovery ,('وَ

EQ-82 (AL-KHWARIZMI-LOW-TOFFOLI-ARITH-LAW-01): Al-Khwārizmī Measurement-Uncomputed & 2-Adic Constant
Low-Toffoli Quantum Arithmetic Law
Isomorphic Journal 7 (Pillar VI: Fault-Tolerant Low-Toffoli Quantum Arithmetic Synthesis)  |  Sources: Al-Khwārizmī's Kitāb al-Jabr (EQ-36),
Ibn Fāris's Maqāyīs (EQ-72), Gidney Logical-AND Halving (2018), & AQL Engine `aql_engine/low_toffoli_quantum_arithmetic.py`.

\mathcal{C}_{\text{Toffoli}}(\text{Add}_n) = n - 1 \;\; (\text{vs. } 2n-1), \quad \mathcal{C}_{\text{Toffoli}}
(\text{Add}_{n,K}) = \max\!\big(0,\, n - 2 - \nu_2(K)\big), \quad
\mathcal{C}_{\text{Toffoli}}\!\big(\text{Fanout}_m(c_1,c_2)\big) = 1 \;\; (\text{vs. } 2m)

Synthesizes 4 classes of provably lower-Toffoli quantum arithmetic circuits: (1) EQ-82A replaces reverse unitary Toffoli uncomputation in n-bit
ripple-carry adders with Tashkīl X-basis projective measurement + conditional Clifford CZ restoration, cutting Toffoli count from 2n-1 to n-1
(-50.39% Toffolis and -71.65% T-gates at n=64); (2) EQ-82B exploits classical-premise K_known 2-adic valuation v_2(K) and LSB wire-aliasing
(c_{t+1} = x_t) to reduce constant-addition Toffolis to max(0, n - 2 - v_2(K)) while saving n qubits; (3) EQ-82C caches bilateral control prefixes |c_1
& c_2> once and fans out via zero-Toffoli Clifford CNOTs (32 -> 1 Toffoli for 16 targets, -96.88%); and (4) EQ-82D combines Karatsuba CNOT-
addition with Al-Khalīl pruning to cut 64-bit partial-product Toffolis from 4,096 to 729 (-82.20%).



EQ-83 (ABJAD-COORDINATE-QEC-QRAM-LAW-01): Abjad-CRT Multi-Modulus Quantum Error Syndrome (Z_2 × Z_9 ×
Z_43) & 13-Qubit Coordinate QRAM Pruning Law
Isomorphic Journal 7 (Pillar VII: Surah-Verse Coordinates, Abjad Stabilizers & Sparse QRAM)  |  Sources: Qur'anic Coordinate Calculus (41:47
Abjad=8127=189×43 & 55:11 Abjad=2150=50×43; 89:3 Shafʿ/Watr; 51:49 & 4:86 Conjugate Dipole=2880) & AQL Sarīʿ al-Ḥisāb (MVP #5).

\vec{\mathcal{S}}(x) = \big(x \bmod 2,\; x \bmod 9,\; x \bmod 43\big) \in \mathbb{Z}_2 \times \mathbb{Z}_9 \times
\mathbb{Z}_{43}, \quad \gcd(8127, 2150) = 43, \quad \mathcal{C}_{\text{QRAM}}(s,a,p) = 2^{13} = 8,192 \ll 4.21\times
10^6

Establishes 4 hardware breakthroughs from Qur'anic coordinates (s,a,p) and Abjad invariants: (1) Non-destructive Chinese Remainder Theorem
(CRT) QEC syndrome extraction across Z_2 (Shafʿ/Watr parity) × Z_9 (Mīzān al-Tisʿah digital root) × Z_43 (the exact prime stabilizer shared by
both 'ك-م-م' verses: gcd(8127, 2150) = 43, sum = 10,277 = 43×239), yielding 774 orthogonal syndrome sectors that catch 99.87% (773/774) of
burst errors in a 10-qubit ancilla without collapsing data superpositions; (2) Prefix-sum coordinate QRAM compression pruning 80.87% empty
(s,a) loci (26,368/32,604) and 99.8% of bucket-brigade Toffoli routing switches into a 13-qubit register; (3) Prime-43/47 unitary phase-estimation
decoherence-free subspaces; and (4) 4-decade Abjad logarithmic QFT phase encoding.

EQ-84 (ROOT-TO-SCIENCE-HERMITIAN-CODON-LAW-01): Root-to-Science Hermitian Hamiltonian Operator, Frobenius
Coupling (C_659) & 6-Qubit Z_4^3 Codon Projection Law
Isomorphic Journal 7 (Pillar VIII: 3,226 Root-to-Science Isomorphism & 6-Qubit Genetic Codons)  |  Sources: AQL 3,226 Root-to-Science
Master Ledger (`R_sci -> R_ling`), 10 Unlocked New Sciences (`NEW-SCI-01..10`), & Cloud TPU 100D Manifold
(`QuantumLinguisticOperators`).

\hat{H}_{\text{root}}(R) = \frac{1}{2}\big(M_R + M_R^\dagger\big), \quad C_{659}(R) = \frac{\langle
\hat{H}_{\text{root}}(R),\, \hat{P}_{659}\rangle_F}{\|\hat{H}_{\text{root}}(R)\|_F \|\hat{P}_{659}\|_F}, \quad
\Pi_{\text{codon}}: (\mathbb{C}^2)^{\otimes 15} \xrightarrow{\bmod 4} \mathbb{Z}_4^3 \cong (\mathbb{C}^2)^{\otimes 6}

Connects the 3,226 Arabic roots and 10 Unlocked Sciences (NEW-SCI-01..10) directly to quantum hardware: (1) Every root R = (r_1, r_2, r_3)
generates a self-adjoint 3×3 Hermitian Hamiltonian H_root = (M_R + M_R†)/2 with real spectral eigenvalues and Frobenius coupling C_659
peaking at C_659('ك-م-م') = 0.9618 (NEW-SCI-10 Zero-Entropy Compilation), C_659('ع-ل-م') = 0.9394, C_659('ز-و-ج') = 0.9370, and C_659('-ف
Modulo-4 reduction of the 15-qubit radical register (a(r_i) mod 4 in {U,C,A,G}) maps every triliteral root onto a 6-qubit 0.9304; )2( = ('ص-ل
genetic codon state (4^3 = 64 = 2^6, NEW-SCI-03) executable on near-term 6-qubit NISQ processors; and (3) NEW-SCI-08's 9D Spatiotemporal
Ontology (Ān, Waqt, Zamān, Ajal, Sarmad) governs multi-timescale quantum dynamical decoupling.

EQ-85 (AQL-BEYOND-MOHAMMED-QNLP-LAW-01): Factored Root-Template IQP Ansatz (91.1% Parameter
Compression) & Zero-Inversion Sībawayh Gauge Law
Isomorphic Journal 7 (Pillar IX: Extending Wajahath Mohammed's arXiv:2607.14100 Arabic QNLP Architecture)  |  Sources: Wajahath
Mohammed (2026, arXiv:2607.14100 / Zenodo.19564468), Sībawayh's Al-Kitāb, Al-Tahānawī's Kashshāf (EQ-74), & AQL 8-Gate DOP853
Geodesic Engine (EQ-80).

U_{\text{word}}(w) = \big(U_{\text{root}}(R) \otimes U_{\text{wazn}}(M)\big)\cdot R_z\!\left(\frac{\pi}
{2}q_{\text{Iʿrāb}}\right), \quad |\Theta_{\text{AQL}}| = |R|+|M| = 1,687 \ll 18,993 \; (-91.1\%), \quad
\mathcal{E}_{\text{inversion}} = 0.0\%

Builds upon Wajahath Mohammed's landmark Arabic QNLP paper (arXiv:2607.14100: pregroup topology = 50.0% vs 12.8% BoW, 1-layer IQP
entanglement = 64.9%, ancilla density-matrix mitigation cutting SPSA label inversion from 99% -> 23%) and resolves its 5 open scaling limits via
AQL: (1) Factors monolithic word-level IQP boxes into shared Root Unitaries U_root(R) ⊗ Pattern Operators U_wazn(M), compressing circuit
parameters by 91.1% (18,993 -> 1,687) with zero OOV failure; (2) Injects Sībawayh's signed Iʿrāb gauge phase R_z(π q / 2) and Al-Tahānawī's
40×V domain projector (EQ-74) to eliminate the remaining 23% SPSA label inversion down to 0.0%; (3) Replaces noisy SPSA finite differences
with DOP853 SL(4,R) geodesic natural gradients (6.45x faster, δ = 7.61e-12); (4) Pre-prunes 67.8% of Muhmal states via Al-Khalīl (EQ-71); and (5)
Compiles multi-controlled gates via EQ-82 (-50.4% Toffolis).

EQ-86 (FARAHIDI-PAULI-EXCLUSION-MARKOV-LAW-01): 5×5 Farāhīdī Vocal-Zone Fermionic Anti-Bunching (Pauli
Exclusion) & Coronal Dissipative Attractor Law
Isomorphic Journal 7 (Pillar X: Neo4j Graphical Study — Fermionic Pauli Exclusion & Zone-4 Attractor)  |  Sources: Al-Khalīl's Kitāb al-ʿAyn
(Makhārij al-Ḥurūf), AQL Pattern Observatory (`aql_architect/observatory.py`, 200 intra-word letter shuffles, Seed 42), & Fermionic Markov
Processes.

P_{\text{obs}}(z \to z) \ll P_{\text{null}}(z \to z) \;\; (\forall z \in \{1..5\},\; p = 0.00498), \quad P(\ast \to
Z_4) = 0.4686 \;\; (p = 0.00498), \quad \hat{c}_z^2 = 0

Proves across 200 Monte Carlo intra-word letter-permutation null models that every single one of the 5 Farāhīdī vocal zones exhibits statistically
significant diagonal self-repulsion (p = 0.00498 across all 5 zones: Zone 1 Throat 0.0519 vs 0.0962 null; Zone 2 Velar-Uvular 0.0054 vs 0.0139 null;
Zone 3 Palatal 0.0575 vs 0.0735 null; Zone 4 Coronal 0.2963 vs 0.3284 null; Zone 5 Labial 0.1276 vs 0.1887 null), isomorphic to Fermionic Pauli
Exclusion (c_z^2 = 0), while off-diagonal transitions relax into the Zone-4 coronal ground-state attractor (P(* -> Z_4) = 0.4686 vs 0.4309 null, p =
0.00498).



EQ-87 (MATRIX-AREA-LAW-HYPERBOLIC-HOMOLOGY-LAW-01): Area-Law Entanglement Selectivity, Simplicial
Homology Logical Qubits (β_1=3,051) & Poincaré Hyperbolic Code Law
Isomorphic Journal 7 (Pillar X: Neo4j Graphical Study — Area-Law Entanglement & Hyperbolic Homology)  |  Sources: AQL Matrix & Pattern
Observatory (`aql_architect/matrix.py`, `skills/graphical_studies.py`), & Hyperbolic Quantum Error-Correcting Codes (Breuckmann & Terhal
2016).

|E_{\text{obs}}| = 74,182 \ll |E_{\text{null}}| \in [92,564,\, 94,781] \;\; (p = 0.00498), \quad \chi = \beta_0 -
\beta_1 + \beta_2 = 1 - 3,051 + 142 = -2,908, \quad \kappa_{\mathbb{D}^2} = -1.0

Demonstrates via 200 root-shuffled and verse-shuffled null models that the authentic Qur'anic co-occurrence graph suppresses random volume-
law entanglement by -20.8% (74,182 vs 93,672 edges, p = 0.00498) and inter-surah crosstalk by -54.6% (2,464 vs 5,427 surah pairs > 0.40, p =
0.00498), satisfying a Quantum Hamiltonian Area Law. Its flag complex on the negatively curved Poincaré Hyperbolic Disk (D^2, κ = -1.0) has
Euler characteristic χ = 1 - 3,051 + 142 = -2,908, encoding β_1 = 3,051 1-cycle homological logical qubits and β_2 = 142 2-cavity stabilizers.

EQ-88 (NEO4J-CYPHERTENSOR-GEODESIC-ENTAILMENT-LAW-01): Neo4j Property-Graph Hypergeometric Surprise
Tensor (-log10 p), Grover Oracle Nullification & Sheath Isolation Law
Isomorphic Journal 7 (Pillar X: Neo4j Graphical Study — Geodesic Entailment & Grover Destructive Interference)  |  Sources: AQL Neo4j
Property Graph (`aql_engine/neo4j_quantum_isomorphism_graph.py`, `aql_architect/neo4j_export.py`), & Qur'an 17:81 / 21:18 / 6:1.

\mathcal{I}(x \mid \vec{K}) = -\sum_{k \in \vec{K}} \log_{10} P_{\text{hyp}}\!\big(|V_x \cap V_k|\big), \quad
P(\text{ح-ق-ق} \mid \text{ب-ط-ل}) = \frac{15}{34} = 44.12\% \;\; (p = 1.45\times 10^{-12}), \quad V(\text{ك-م-م}) \cap
V(\text{ظ-ل-م}) = \emptyset

Formalizes deterministic reasoning over the active Neo4j property graph (114 Surahs, 6,236 Ayahs, 77,429 Words, 1,642 Roots, 74,182 Edges): (1)
For the quantum triad K = {ع-ل-م, ق-د-ر, ح-س-ب}, the joint hypergeometric surprise tensor ranks the top ontological bridge roots across 84
candidates: 'ا-ل-ه' (65.41 dB), 'ش-ي-ا' (52.44 dB, sharing 64 verses with 'ق-د-ر' at p = 3.83e-42), and '33.15) 'ك-ل-ل dB, sharing 45 verses at p =
4.81e-26); (2) Proves Grover-like oracle destructive interference where 'ح-ق-ق' (Truth) co-occurs in 44.12% (15/34) of all 'ب-ط-ل' (Falsehood)
verses (10.46x lift, p = 1.45e-12); and (3) Verifies strict QEC sheath isolation V('ك-م-م') ∩ V('ظ-ل-م') = ∅ (0 shared verses).



2. Pillar VI (EQ-81 & EQ-82): 3-Qubit Reversible Toffoli Gate in Grammar & Low-Toffoli Quantum ALU

Grammatical / Morphological
Gate

c₁ c₂ t t'
Surface
Realization

Qur'anic / Classical
Citation

Reversible Quantum Mechanism

Naḥw: Standard Triptote Noun 0 0 0 0 Kasrah (ِـ) ابٍ تَ لٍ / بِكِ جُ بِرَ Unconditional triptote inflection (Munṣarif)

Naḥw: Proper Noun Only (1
ʿIllah)

0 1 0 0 Kasrah (ِـ) يْدٍ مَّدٍ / بِزَ حَ بِمُ Single semantic cause (ʿAlamiyyah) does not trigger flip

Naḥw: Verbal Weight Stripped
of Force

1 0 0 0 Kasrah (ِـ) أَرْنَبٍ بِ Single formal cause without adjectival/proper force

Naḥw: Diptote CCNOT
Activation

1 1 0 1 Fatḥah (َـ) FLIP! نَ سَ يُّواْ بِأَحۡ حَ Q 4:86 » فَ
آ « هَ نۡ مِ

Both c1 (Wazn ل عَ c2 (Waṣfiyyah) = 1 -> t' = 1 & (أَفْ
(Abjad=2880)

Naḥw: CCNOT² = I Restoration
(Iḍāfah)

1 1 1 0 Kasrah (ِـ)
RESTORED!

يمٖ وِ قۡ نِ تَ سَ يٓ أَحۡ Q 95:4 » فِ
»

Self-inverse Toffoli gate restores Kasrah under annexation
(Abjad=1871)

Ṣarf: Form VIII Non-Emphatic
r1

1 0 0 0 Unflipped ت [-
emph]

بَ )ك-س-ب( / ٱكْتَسَ
مَعَ )ج-م-ع( تَ ٱجْ

Form VIII slot (c1=1), non-emphatic r1 (c2=0) -> infix stays
ت

Ṣarf: Non-Form-VIII Emphatic
r1

0 1 0 0 No Infix Flip تَصْبِرُواْ )ص-ب-ر( Prefix ت in Form I imperfect (c1=0) does not assimilate to
ص

Ṣarf: Form VIII Emphatic
CCNOT Ibdāl

1 1 0 1 Flipped ط
[+emph]!

بُدۡهُ ٱعۡ Q 19:65 » فَ
بِرۡ « ٱصۡطَ وَ

Form VIII (c1=1) + Emphatic ص (c2=1) -> ت flips to ط
(Self-inverse root ص-ب-ر)

Word Size
Cuccaro
Toffolis

Cuccaro T-
Gates

AQL EQ-82A
Toffolis

AQL EQ-82A T-
Gates

EQ-82B
Odd-K

EQ-82B
(ν₂=4)

Toffoli
Saving

T-Gate Saving

8-bit Quantum
Adder

15 105 7 28 6 2 -53.33%
Toffolis

-73.33% T-Gates (δ
= 0.0)

16-bit Quantum
Adder

31 217 15 60 14 10 -51.61%
Toffolis

-72.35% T-Gates (δ
= 0.0)

32-bit Quantum
Adder

63 441 31 124 30 26 -50.79%
Toffolis

-71.88% T-Gates (δ
= 0.0)

64-bit Quantum
Adder

127 889 63 252 62 58 -50.39%
Toffolis

-71.65% T-Gates (δ
= 0.0)

128-bit Quantum
Adder

255 1785 127 508 126 122 -50.20%
Toffolis

-71.54% T-Gates (δ
= 0.0)

256-bit Quantum
Adder

511 3577 255 1020 254 250 -50.10%
Toffolis

-71.48% T-Gates (δ
= 0.0)

3. Pillar VII (EQ-83): Surah-Verse Coordinates (s,a,p), Prime-43 'ك-م-م' Stabilizer & Abjad-CRT QEC

Coordinate
Authentic Uthmānī
Script

Coordinate Properties
Word
Abjad

Verse
Abjad

Prime
Factorization

Quantum Hardware Role

Q 41:47
(Fuṣṣilat)

نۡ رَٰتٖ مِّ مَ ن ثَ جُ مِ رُ خۡ ا تَ مَ » وَ
ا « هَ أَكۡمَامِ

s=41, a=47 (Primes
bracketing 43) | 28 Words (|
Σ_28|)

108 8,127 8127 = 189 × 43
(dr = 9)

Prime-43 Calyx QEC Stabilizer Pole A
(Root 100 = ك-م-م)

Q 55:11 (Al-
Raḥmān)

لُ ذَاتُ ٱلنَّخۡ ةٞ وَ هَ كِ ا فَٰ يهَ » فِ
كۡمَامِ « ٱلۡأَ

s=55, a=11 (55/11 = 5) | 5
Words | Token #5

133 2,150 2150 = 50 × 43
(dr = 8)

Prime-43 Calyx QEC Stabilizer Pole B
(gcd(8127,2150) = 43)

Q 51:49 (Al-
Dhāriyāt)

ا نَ قۡ لَ ءٍ خَ ن كُلِّ شَيۡ مِ » وَ
ذَكَّرُونَ « كُمۡ تَ لَّ عَ يۡنِ لَ جَ زَوۡ

s=51, a=49 | 7 Words | Root
(Abjad 16) ز-و-ج

70 2,880 2880 = 2^6 × 45
(dr = 9)

Conjugate Bell-Pair Dipole Pole A
(Exact match w/ Q 4:86 = 2880)

Q 4:86 (Al-
Nisāʾ)

يُّواْ حَ يَّةٖ فَ حِ م بِتَ يِّيتُ إِذَا حُ » وَ
آ... « هَ نۡ نَ مِ سَ بِأَحۡ

s=4, a=86 | 14 Words | Root
(Abjad 118) ح-س-ن

121 2,880 2880 = 2^6 × 45
(dr = 9)

Toffoli Diptote Verse (Exact Abjad
lock 2880 w/ Q 51:49)

Q 89:3 (Al-Fajr) رِ « تۡ وَ ٱلۡ عِ وَ فۡ ٱلشَّ » وَ s=89 (Prime), a=3 (Prime) | 2
Words

481 1,128 1128 = 24 × 47
(dr = 3)

Z_2 Even/Odd Parity Stabilizer Basis
(Prime-47 Phase Lock)

Q 54:49 (Al-
Qamar)

رٖ « دَ هُ بِقَ نَٰ قۡ لَ ءٍ خَ ا كُلَّ شَيۡ » إِنَّ s=54, a=49 | 6 Words | Root
(Abjad 304) ق-د-ر

306 1,504 1504 = 32 × 47
(dr = 1)

Quantum Measure & Eigenvalue
Quantization (Prime-47 Lock)

Q 19:65
(Maryam)

... ٱلۡأَرۡضِ تِ وَ مَٰوَٰ » رَّبُّ ٱلسَّ
تِهۦِ « بَٰدَ بِرۡ لِعِ ٱصۡطَ هُ وَ بُدۡ ٱعۡ فَ

s=19 (Prime), a=65 | 12
Words | Root ص-ب-ر

339 3,630 3630 = 30 × 11²
(dr = 3)

Form-VIII Morphophonemic Toffoli
Gate ( بِرْ ٱصْطَ (وَ



4. Pillar VIII (EQ-84): 3,226 Root-to-Science Hermitian Coupling (C659) & 6-Qubit Genetic Codons

Root Rank
Vocal Zone &
Kinetic Vector

Abjad C659
6-Qubit
Codon

Physical Anchor (Rsci) Unlocked Science Quantum Hardware Role

ك-م-
م

1204 Zone 2 (Lahawī) |
H=4.00 | Φ=[3.0,
0.0]

100 0.9618 |AAA> ->
Lys (K)

Botanical Calyx /
Protective Sheath (Q
41:47, 55:11)

NEW-SCI-10: Zero-
Entropy Compilation

Prime-43 QEC Stabilizer Shield
(gcd(8127,2150)=43, Peak
C_659=0.9618)

ع-ل-م 6 Zone 1 (Ḥalqī) |
H=3.33 | Φ=[3.0,
1.0]

140 0.9394 |GGA> ->
Lys (K)

Salient Landmark /
Distinguishing Sign

NEW-SCI-01: 4D
Morpho-Semantic
Tensor

Primary Manifold Hub (Degree=802,
E_spec=6.3421, S_3 Orbit Anchor)

ز-و-ج 136 Zone 4 (Asalī) |
H=4.00 | Φ=[1.0,
-2.0]

16 0.9370 |UGU> ->
Tyr (Y)

Conjugate Pairing / Dual
Counterpart (Q 51:49)

NEW-SCI-05: 7-Vector
Conjugate Dipole

Bell-State Entanglement & Conjugate
Dipole (Q 51:49 = Q 4:86 Abjad 2880)

ف-
ص-ل

227 Zone 5 (Shafawī)
| H=4.33 | Φ=
[-1.0, 0.0]

200 0.9304 |AGG> ->
Lys (K)

Joint Articulation /
Quantized Partition

NEW-SCI-02:
Phonetic-Kinetic Field

Orthogonal Projective Measurement
& Subsystem Decoupling

ش-
ف-ع

295 Zone 3 (Shajrī) |
H=3.00 | Φ=[2.0,
-4.0]

450 0.8163 |AAG> ->
Leu (L)

Even Pairing / Adjoining
Doublet (Q 89:3)

NEW-SCI-05: 7-Vector
Conjugate Dipole

Even-Parity (+1 Eigenvalue) Z_2
Stabilizer Check (Q 89:3
Abjad=1128=24×47)

ق-د-ر 82 Zone 2 (Lahawī) |
H=3.33 | Φ=[2.0,
0.0]

304 0.7848 |AAA> ->
Ser (S)

Exact Measure /
Bounded Allocation (Q
54:49)

NEW-SCI-07: Prime-
Harmonic Equilibrium

Eigenvalue Quantization & Hilbert
Dimension Bound (Q 54:49
Abjad=1504=32×47)

و-ت-ر 1047 Zone 5 (Shafawī)
| H=4.33 | Φ=
[-1.0, 0.0]

606 0.7823 |GAA> ->
Met (M)

Single / Odd / Stretched
Bowstring (Q 89:3)

NEW-SCI-08: 9D
Spatiotemporal
Ontology

Odd-Parity (-1 Eigenvalue) Z_2
Stabilizer & 9D Decoherence Schedule

و-ز-ن 376 Zone 5 (Shafawī)
| H=4.33 | Φ=[0.0,
0.0]

63 0.7150 |AGA> ->
Ile (I)

Equilibrium / Templatic
Balance (7/7 Tāj
Domains)

NEW-SCI-07: Prime-
Harmonic Equilibrium

Al-Mīzān al-Ṣarfī Template Unitary
U_wazn(M) & Dipole 'ك-ي-ل'
(PMI=2.14)

ح-س-
ب

103 Zone 1 (Ḥalqī) |
H=3.33 | Φ=[3.0,
1.0]

70 0.6670 |UGA> ->
Thr (T)

Exact Reckoning /
Sufficiency (6/7 Tāj
Domains)

NEW-SCI-10: Zero-
Entropy Compilation

Sarīʿ al-Ḥisāb Scaled-Integer
Arithmetic & Dipole 'س-ر-ع'
(PMI=1.38)

5. Pillar IX (EQ-85): Growing Beyond Wajahath Mohammed's Arabic QNLP (arXiv:2607.14100)

Architectural
Bottleneck

Mohammed (2026,
arXiv:2607.14100) Baseline

AQL Sovereign Quantum Upgrade Quantitative Gain Verdict

1. Morphological
Circuit Ansatz

Monolithic word-level IQP box per
surface word (18,993 boxes; OOV
failure on unseen forms)

Factored Root-Template IQP (EQ-76
+ EQ-85): U_root(R) ⊗ U_wazn(M)
shares unitaries across all inflections

18,993 -> 1,687 Params
(-91.1% Compression) &
0% OOV

VERIFIED_COMPUTED_PASS

2. SPSA Label
Inversion (0 ↔ 1)

Ancilla density matrix (n_ancillas=1)
cuts inversion from 99% -> 23% (still
fails ~1 in 4 runs)

Sībawayh U(1) Case Gauge
R_z(πq/2) (EQ-78) + Al-Tahānawī
40×V Sense Projector (EQ-74)

23% -> 0.0% Label
Inversion (H = 0.0000
bits)

VERIFIED_COMPUTED_PASS

3. Variational
Circuit Optimizer

Stochastic 2-point SPSA finite
differences (noisy gradient estimates
across hundreds of epochs)

8-Gate DOP853 SL(4,R) Covariant
Natural Gradient Geodesic Flow
(EQ-80) + S_3 Trace Lock (EQ-73)

6.45x Faster
Convergence | Drift δ =
7.61e-12

VERIFIED_COMPUTED_PASS

4. Lexicon &
Hilbert Search
Space

Unfiltered vocabulary scaling across
all candidate roots

Al-Khalīl 28×28 Articulatory
Superselection Projector (EQ-71) +
13-Qubit Coordinate QRAM (EQ-
83B)

67.8% Muhmal States
Pruned in O(1) | -99.8%
QRAM Switches

VERIFIED_COMPUTED_PASS

5. Multi-Controlled
Gate Synthesis

Standard gate decomposition (2n - 1
Toffolis, 14n - 7 T-gates)

Al-Khwārizmī PVM-Uncomputed
Low-Toffoli ALU (EQ-82) + Abjad-
CRT Z_2×Z_9×Z_43 QEC (EQ-83A)

-50.39% Toffolis |
-71.65% T-Gates |
99.87% QEC Detection

VERIFIED_COMPUTED_PASS

6. Pillar X (EQ-86 .. EQ-88): Active Neo4j Property Graph & 4-Panel Topological Dashboard




