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*** theory of equality

fth EQ is pr BOOL .
sort Elt . .
op _~_ : Elt Elt -3 Bool . *¥** gguality predicaote

r
I
e

vars X ¥ 3 Elt .

eq X ~ X = true .
.ceq X =y if x ~ y = true [nonexec] .
endfth- ‘

*** binary relatigns

fmod REL{X :: EQ, Y :: TRIV} is
sorts Pair{X,Y¥ Rel{x Y} Set{X} .
subsort Pair{X,Y} < ReliX, Y} .
subsort X$E1t < Set{x} .

op [-,-] : X$Elt Y$E1t -» Pair{X,Y} [ctor] . *** ordered pairs

op null : -> Rel{X,Y} [ctor] . : *** empty relation
op mt : -> Set{X} [ctor] . . **+* ampty set

op _,_ : Rel{X,Y} Rel{X,Y} -=> Rel{X,Y} [assoc comm id: null] . *** ynion
op _,— : Set{X} Set{X} -> Set{X} [assoc comm id: mt] . *##* union

vars a a' : X$Elt . var b.: Y$ELt . var S : Set{X} . wvar R : Rel{X,Y} .

eq [a,b],[a,b] = [a,b] . *** idempotency
eq a,a = a . ' *** jdempotency

op _in_ 1 X$Elt Set{X} -> Bool . “*** get membership

eq a in mt = false .
eq a in {a,5) = true .
eqain (@a',5) =(C@~a'd)or (ains) .

op dom : Rel{X,Y} =-> Set{X} . . %% domain of a relation

eq dom{null) = mt .
eq dom{[a,b],R) = a,dom(R) .
endfm

*** extensional arrays

fmod EXT-ARRAY{I :: EQ, V :; TRIV} is
pr REL{I,V} .
sorts Array{I V} vValz{v} .
subsorts Pair{I,V} < Array{I,V} < Rel{I, V}
subsort V$Elt < Val?{V} .

op no-val : -> Val?{V} [ctor] . ~ **% grror value
op null : -> Array{I,V} [ctor] . **% empty array




var i : I$Elt . vars v v' u V3ELt . wvar A : Array{I,V} .
cmb C[1,v1,A) : Array{I,V} Af i in dom(A) = false .
op _[] : Arrdy{I,V} I$§1t -> Vql?{V} . ¥¥F pagd

ceq ([1,v],AD[i] = v if ([i,v],A) ¢ Array{I,V} .
ceq A[i] = no-val if i in dom(A) false .

op _[_:=_1]": Array{I v} I$E1t V$E1t -> Array{I,V} . *** jyprite

ceq ([i,v],A)[i = v v'] = ([1 VI AD IF (i V1,4 ¢ Array{I,V} .
ceq A[i = v'] = ([1i,v! ] A) if i in dom(A) = False -
endfm

*** tables are arrays. where an entry for an 1ndex/key can be deleted

fmod TABLE{T :: EQ, V :: TRIV} fis
pr EXT-ARRAY{I, V}*(sort Array{I V} to Table{l, V})

vars i j : I$Elt . vars.v' : VSELt . var T : Table{I,V} .
op del : ISELt Table{I,V} -> Table{I,V} . *** deletes d table entry

eq del(i,null) = null .

ceq del(i,([i,v],T)) =T if ([i, vj T} : Table{I,V} .

ceq del(i,([j,v],T)) = [jyvl,del(i, T 3 .
if -~ J) false /A ([J,v]1,T) : Table{I,v} .

endfm .

*** | O0KUP is a theory witﬁ_no axioms from which a highly simplified view,
*** {.e., a reduct of TABLE, cdn be obtained by the parameterized view below.
ok Sat1sflab111ty of QF formulas in LOOKUP is decidable by many-sorted
Congruence Closure.

fth LOOKUP is -
sorts Index Value? Readable .

op no-val : -> Value? .
op _[_] : Readable Index -> Value? .
endfth

*++(The following parameterized view is only deflnable in Full Maude
(in parentheses). = Since operators have ‘the same ndmes and motching sorts,
they are mapped by default. :

(view Table{I :: EQ, V :: TRIV} from LOOKUP to TABLE{I,V} is .
sort Index to T$F1t .~ :
sort Value? to Val?{V} .
sort Readable to Table{I,V} .

endv)

)
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