
N == {n : Z | n ≥ 0}

[ValueSym,ActionSym,NormSym]

DeonticConcept ::= OBLIGATION | PROHIBITION | PERMISSION

Value
identifier : ValueSym
importance : N

Action
identifier : ActionSym
subactions : PAction
compositeactions : PAction
promotes : PValue
demotes : PValue

self ∩ subactions = ∅
self ∩ compositeactions = ∅
promotes ∩ demotes = ∅

Norm
identifier : NormSym
deonticconcept : DeonticConcept
action : Action

ASValue : Substitution → Value → Value

∀ v1, v2 : Value; s : Substitution • ASValue s v1 = v2⇔
v1.identifier = v2.identifier ∧
v1.importance = v2.importance ∧
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ASAction : Substitution → Action → Action

∀ a1, a2 : Action; s : Substitution • ASAction s a1 = a2⇔
a1.identifier = a2.identifier ∧
(∀ subaction : a1.subactions •

a2.subactions = a2.subactions ∪ {ASAction s subaction}) ∧
(∀ compositeaction : a1.compositeactions •

a2.compositeactions = a2.compositeactions∪
{ASAction s compositeaction}) ∧

(∀ promotedvalue : a1.promotes •
a2.promotes = a2.promotes ∪ {ASValue s promotedvalue}) ∧

(∀ demotedvalue : a1.demotes •
a2.demotes = a2.demotes ∪ {ASValue s demotedvalue})

ASNorm : Substitution → Norm → Norm

∀ n1, n2 : Norm; s : Substitution • ASNorm s n1 = n2⇔
n1.identifier = n2.identifier ∧
n1.deonticconcept = n2.deonticconcept ∧
n1.action = ASActionsn2.action

unifyAction : (Action × Action)→ Boolean

∀ a1, a2 : Action • unifyAction(a1, a2)⇔
(∃ sub : Substitution • ASAction sub a1 = ASAction sub a2)

checkActionsUnification : (Action × Action)→ Boolean

∀ a1, a2 : Action • checkActionsUnification(a1, a2)⇔
((unifyAction(a1, a2)) ∨
(∃ subaction : a1.subactions | unifyAction(subaction, a2)) ∨
(∃ compositeaction : a1.compositeactions |
unifyAction(compositeaction, a2)))
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checkNormValueMainConflicts : (Norm × Action)→ Boolean

1 : ∀ n : Norm; a : Action • checkNormValueMainConflicts(n, a)⇔
2 : (((n.deonticconcept = OBLIGATION ) ∧
3 : (∃ demotedvalue : a.demotes | demotedvalue.importance > 0))
4 : ∨ ((n.deonticconcept = PROHIBITION ) ∧
5 : (∃ promotedvalue : a.promotes | promotedvalue.importance > 0)))

checkNormValueAllConflicts : (Norm × Action)→ Boolean

1 : ∀ n : Norm; a : Action | checkActionsUnification(a, n.action) •
2 : if a.subactions 6= ∅ then
3 : if ((n.deonticconcept = OBLIGATION ∧
4 : (∀ subaction : a.subactions | checkNormValueAllConflicts(n, subaction)))
5 : ∨ (n.deonticconcept = PROHIBITION ∧
6 : (∃ subaction : a.subactions | checkNormValueAllConflicts(n, subaction))))
7 : then checkNormValueAllConflicts(n, a) = true
8 : else checkNormValueAllConflicts(n, a) = false
9 : else if a.compositeactions 6= ∅ then
10 : if checkNormValueMainConflicts(n, a)
11 : then checkNormValueAllConflicts(n, a) = true
12 : else if ((n.deonticconcept = OBLIGATION ∧
13 : (∃ compositeaction : a.compositeactions |
14 : checkNormValueAllConflicts(n, compositeaction)))
15 : ∨ (n.deonticconcept = PROHIBITION ∧
16 : (∀ compositeaction : a.compositeactions |
17 : checkNormValueAllConflicts(n, compositeaction))))
18 : then checkNormValueAllConflicts(n, a) = true
19 : else checkNormValueAllConflicts(n, a) = false
20 : else checkNormValueAllConflicts(n, a) = checkNormValueMainConflicts(n, a)
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