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def legal_rule(facts):
if facts.condition_a and facts.condition_b and not facts.exception_c:
return result_d
else:
return alternative_result
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def validate _legal_norm(norm):

if not constitutional_compliance(norm):
return invalid

if not statutory authority(norm):
return ultra_vires

if not procedural_requirements(norm):
return voidable

return valid
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def resolve_conflict(rule_a, rule_b):

if is_specific(rule_a) and is_general(rule_b):
return apply_rule_a

if is_later(rule_a) and is_earlier(rule_b):
return apply_rule_a

if is_higher_hierarchy(rule_a) and is_lower_hierarchy(rule_b):
return apply_rule_a

return request_judicial_interpretation
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def verify_legislation(law):
contradictions = detect_contradictions(law)
if contradictions:
return "Law contains internal contradictions"
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gaps = detect_gaps(law)
if gaps:
return "Law has uncovered scenarios"

ambiguities = detect_ambiguities(law)
if ambiguities:
return "Law contains ambiguous terms"

return "Law is formally verified"
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class SmartLegalContract:

def __init_ (self, terms):
self.executable_terms = extract_executable(terms)
self.interpretive_terms = extract_interpretive(terms)

def execute(self, conditions):
if all_conditions_met(conditions, self.executable_terms):
auto_execute()
else:
trigger_dispute_resolution()
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from z3 import all

Definition of variables

E = Bool('extraordinary_event’)
U = Bool('unforeseeable’)

| = Bool('impossible’)

B = Bool('burdensome’)

L = Bool('severe_loss")

M = Bool('judge_modifies")

A = Bool(‘agreement_to_vary')

Definition of constraints
solver = Solver()

Article 147: Positive conditions
solver.add(Implies(And(E, U, Not(l), B, L), M))

No agreement to the contrary (mandatory rule)
solver.add(Not(A))

Scenarios for verification

scenarios = {
"COVID-19 lockdown on supplier": {E: True, U: True, I: False, B: True, L: True},
"Normal market fluctuation™: {E: False, U: False, |: False, B: True, L: True},
"Event was foreseeable": {E: True, U: False, |: False, B: True, L: True},
"Performance became impossible": {E: True, U: True, I: True, B: True, L: True},
"Burdensome but no severe loss": {E: True, U: True, |: False, B: True, L: False},

}

print("=" repeated 60 times)
print("FORMAL VERIFICATION RESULTS — Article 147 ECC")
print("=" repeated 60 times)
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for name, vals in scenarios.items():
solver.push()
for var, val in vals.items():
solver.add(var == val)

result = solver.check()
modifies = solver.model()[M]

print(f'Scenario: {name}")

print(f* Conditions: {vals}")

print(f* Satisfiable: {result}")
print(f* Judge Modifies: {modifies}")

solver.pop()
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def detect_bias(decisions, protected_characteristics):
approval_rates = calculate_approval_rates(decisions, protected_characteristics)

disparate_impact = calculate_disparate_impact(approval_rates)
if disparate_impact < 0.8:
return "Potential disparate impact”
statistical_significance = chi_square_test(decisions, protected characteristics)
if statistical_significance < 0.05:
return "Statistically significant discrimination”

return "No evidence of bias"
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def allocate_liability(harm, algorithm, developer, user, data):
if design_flaw(algorithm):
return developer_liability(developer, harm)
elif misuse(user, algorithm):
return user_liability(user, harm)
elif bad_data(data):
return data_provider_liability(data, harm)
else:
return shared_liability(developer, user, data, harm)
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def compliance_assessment(algorithm, legal_requirements):
transparency_score = assess_transparency(algorithm)

fairness_score = assess_fairness(algorithm)
privacy_score = assess_privacy(algorithm)
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safety _score = assess_safety(algorithm)

overall_compliance = weighted_average(
transparency_score, fairness_score,
privacy_score, safety score

if overall_compliance >= 0.8:

return "Compliant"
elif overall_compliance >= 0.6:

return "Partially compliant - requires improvements”
else:

return "Non-compliant - deployment prohibited"
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def judicial_review(algorithmic_decision):
human_review = judge_reviews_decision(algorithmic_decision)

if human_review.finds_issues:
algorithmic_audit = independent_algorithm_reviews(algorithmic_decision)

if algorithmic_audit.confirms_issues:
return overturn_decision()
else:
return request_expert_testimony()
else:
return uphold_decision()
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class AdaptivelLegislation:
def __init__ (self, base_law, update_triggers):
self.current_version = base_law
self.triggers = update_triggers

def check_for_updates(self, current_conditions):
for trigger in self.triggers:
if trigger.condition_met(current_conditions):
new_version = trigger.proposed_update
if legislative_approval(new_version):
self.current_version = new_version
return True
return False
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def simulate_legislation(proposed_law, population_model):
economic_impact = calculate_economic_effects(proposed_law, population_model)
social_impact = calculate_social_effects(proposed_law, population_model)
legal_compaitibility = check _legal_consistency(proposed_law)
simulation_results = {
‘economic': economic_impact,
'social’: social_impact,

'legal: legal_compatibility,
‘unintended_consequences': predict_unintended_ effects(proposed_law)

return simulation_results
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class Al_Assisted_Judiciary:
def __init__ (self):
self.case_analyzer = CaseAnalyzer()
self.precedent_finder = PrecedentFinder()
self.decision_supporter = DecisionSupporter()

def assist_judge(self, case):
facts = self.case_analyzer.extract_facts(case)
relevant_precedents = self.precedent_finder.find(case)
legal_issues = self.case_analyzer.identify_issues(case)

decision_options = self.decision_supporter.generate_options(
facts, relevant_precedents, legal_issues

)

return {
facts': facts,
‘precedents': relevant_precedents,
issues': legal_issues,
‘options': decision_options,
‘recommendation’: self.decision_supporter.recommend(decision_options)

}
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def adjudicate_case(facts, legal_rule):
formal_result = apply_rule(facts, legal_rule)
social_context = analyze_social_impact(facts)
equitable_factor = calculate_equity(facts, social_context)

if abs(formal_result - equitable_factor) > JUSTICE_THRESHOLD:

return trigger_judicial_discretion(formal_result, equitable_factor)
return formal_result
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def interpret_flexible_term(term, case_context):
if term.is_inherently _vague():
interpretive_framework = load_judicial_precedents(term)
return contextual_interpretation(case_context, interpretive_framework)
else:
return strict_algorithmic_execution(term)
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class DeonticLogic:
def __init__(self, action, actor):
self.action = action

self.actor = actor

def is_obligatory(self, context):
return evaluate_norm(self.action, self.actor, context, modality="OBLIGATION")

def is_permitted(self, context):
return evaluate_norm(self.action, self.actor, context, modality="PERMISSION")
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def is_forbidden(self, context):
return evaluate_norm(self.action, self.actor, context, modality="PROHIBITION")
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def algorithmic_impact_assessment(proposed_system):
risks = {
'bias": evaluate_proxy_variables(proposed_system),
‘privacy': check _data_minimization(proposed_system),
‘due_process': check _burden_of _proof(proposed_system),
‘explainability’: test_black _box_complexity(proposed_system)

}

if any(risk > HIGH_THRESHOLD for risk in risks.values()):
return "DEPLOYMENT BLOCKED: Human-in-the-loop and legislative review required."

return "APPROVED for deployment with continuous monitoring."
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def islamic_giyas_engine(new_case, known_rulings):

original_case = find_similar_precedent(new_case, known_rulings)

illah = extract_effective_cause(original_case)

if check_presence_of illah(new_case, illah):

if not violates_higher_magasid(new_case):
return apply_original_ruling(new_case)
return request_fatwa_from_scholar_board(new_case)
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4 Jig MagasidDimension sl faal s Laalie Taeyc?:
class MaqgasidDimension:

def __init__ (self, name, weight=1.0):

self.name = name

self.weight = weight
self.score = 0.0
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def evaluate(self, decision):
raise NotimplementedError

el ) Ll 5 dsedl) aalial);

el A jlae ey SIE S Lee Jhy 5 nall 3y all il o Guld) cpal) Jads

Dbl lall (e 1A S 1Y Lee s aload) Dl ydipar (&) (el Jais,

A s a0 G Lee Sl s A paal) LGN sy (S} Jial) Jads,
Lol Alaad) goay a1 lee Sl s cudai@y) Alaall pdie ol JUa) dass
Al Al S s N S 1Y Lee Jlog s el S0 daga cila ja Gl Al I 5 Jul) Jags
10.3 aaliall & jna 1 sulall £3 sall

10.3.1 Al au)

from dataclasses import dataclass
from typing import List, Dict, Callable
from z3 import all

@dataclass
class MaqasidLevel:
name: str
priority: int
constraints: List[Callable]

class MaqasidEngine:
def __init__ (self):
self.dimensions = {
'religion”: MagasidDimension('Preservation of Religion'),
life": MagasidDimension('Preservation of Life"),
intellect’: MagasidDimension('Preservation of Intellect’),
'‘property": MagasidDimension('Preservation of Property'),
'dignity": MagasidDimension('Preservation of Dignity'),

self.levels = {
‘daruriyyat': MagasidLevel('Necessities', priority=1, constraints=[]),
‘hajiyyat’: MagasidLevel('Needs', priority=2, constraints=[]),
‘tahsiniyyat': MagasidLevel('Enhancements’, priority=3, constraints=[]),
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}

def compute_maslaha_score(self, decision):
total = 0.0
for dim in self.dimensions.values():
impact = dim.evaluate(decision)
total += dim.weight times impact
return total / len(self.dimensions)

def check_mafsada(self, decision):
return {
name: -dim.evaluate(decision)

for name, dim in self.dimensions.items()
if dim.evaluate(decision) < 0

}
10.3.2 Legial GiSs ) opiavdall alaef ¢ o ;o jladll 3acld
(enre g SIS 5yl Aagadl) ac 8l At lua (S
def resolve_magqasid_conflict(option_a, option_b, engine):
scores_a = {d: dim.evaluate(option_a) for d, dim in engine.dimensions.items()}

scores_b = {d: dim.evaluate(option_b) for d, dim in engine.dimensions.items()}

for level in ['daruriyyat’, ‘hajiyyat’, 'tahsiniyyat']:
critical_dims = get_dimensions_for_level(level)

min_a = min(scores_a[d] for d in critical_dims)
min_b = min(scores_b[d] for d in critical_dims)

if min_a < -0.8: return 'B'
if min_b < -0.8: return A’

if min_a!=min_b:
return ‘A" if min_a > min_b else 'B’

return 'EQUITY_REQUIRED'
10.4 dealiall diss Y ALYl inall () 5l (0 147 53D Gkl
Gl Jeadll s Gl Jeadll (s il JalSall Caaay Lia,

10.4.1 & sl gill ) sud
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Jlall dass ellein) ¢ 50 cpaall Jlall Jaas Joaeill 12 (3es Ja 8 jda (o pda s 147 3alall can gan 330 Jadwd cppaall (alla 1)
cplalie

10.4.2 JalSidl 2 )

from z3 import all
from magasid_engine import MagasidEngine

Layer 1: Positive Law
E,UI,B,L,M=Bools(EUIBL M)

legal_solver = Solver()
legal_solver.add(Implies(And(E, U, Not(l), B, L), M))

Layer 2: Magasid
engine = MagasidEngine()

def evaluate_property_dimension(is_modified, debtor_loss, creditor_loss):
if is_modified:
debtor_relief = min(debtor_loss / 100, 1.0)
creditor_harm = min(creditor_loss / 100, 1.0)
return debtor_relief - creditor_harm
else:
return -min(debtor_loss / 100, 1.0)

engine.dimensions['property’].evaluate = evaluate_property_dimension

Scenario: Pandemic plus commercial lease
scenario = {

'E" True,

'U": True,

1" False,

'B": True,

'L" True,
}

Dual Verification

legal_solver.push()

for k, v in scenario.items():
legal_solver.add(globals()[K] == V)

legal_result = legal_solver.check()

should_modify = legal_solver.model()[M]

maslaha_if_modified = evaluate_property_dimension(True, debtor_loss=60, creditor_|loss=20)
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maslaha_if_not_modified = evaluate_property _dimension(False, debtor_loss=60,
creditor_loss=0)

if should_modify and maslaha_if maodified > maslaha_if not_maodified:
verdict = "MODIFY — Law and Maqgasid align"

elif should_modify and maslaha_if_modified <= maslaha_if _not_modified:
verdict = "MODIFY WITH CAUTION — Law permits but Magasid warns"

elif not should_modify:
verdict = "DO NOT MODIFY — No legal basis"

10.4.3 gl
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Jaall Lsds 5 Al SU) Jaia g e pudill Jain 5 Jlall Jads jie Jd IS Jalil) duaaliall Julas oy,
10.5.3 bl
SEoal) i) T Lall dually):

b sa Jull 1és 0.90.
s sa il lés 0.95.
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Gl s 4l Sl Lais 0.80.
Al sa Jiall Iasa 0.70.
Gl s & senall 3,35,

salall Jalin)) o Jball dually):
s Jlll kéa 0.00.

Sl sa il s 0.10.
Gl 54 4l S Laés 0.05.
Gl s Jaall Iais 0.10.
Gl 2 & seaall 0.25.
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a0 JW kés 0.20.
Al ga uail) s 0,10,
Gl g 4l S daés 0.05.
s s Jaall Jaés 0.10.
s 8 & seaall 0.05.
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