


flagDom( ‖zero) =: 1l
flagDom(P‖one) =: dom(P )
Attr(P,Q,R, S) Θ: [

RUniq(P ),
dom(P )⊆Q,
img(P )⊆R,
Q⊆flagDom(P, S)]

keyPlH([ ]) =: Ø
keyPlH([P,Q|R]) =: P∩img(Q)∪keyPlH([P |R])

isKeyPlH(P ) ↔: Ø keyPlH(P )
KeyPlH([P ]) Θ: Coll(P )

KeyPlH([P,Q|R]) Θ: [
Ø ∩(P, img(Q))
| KeyPlH([P |R])]

keyFunc([P ], Q,R‖S) =: succth(Q,R, S)◦P^

keyFunc([P,Q|R], S, T‖decr(W )) =: th(S, T, W )◦P^∩keyFunc([Q|R], S, T,W )
Key([P,Q,R|S]) Θ: [

RUniq(keyFunc(S, Q, R, 0))
| KeyPlH([P |S])]

lBoth(P,Q) =: rA(P )∩rA(Q)
NoLLBoth(P,Q,R) ↔: Ø ∩(lBoth(Q, R), P )
NoLRBoth(P,Q,R) ↔: NoLLBoth(P,Q,R^)

NoTogether(P,Q) ↔: Ø ∩(rA(P )∩lA(P ), Q)
RXcl(P,Q) ↔: Ø ∩(mult(Q), lA(P ))
LXcl(P,Q) ↔: RXcl(P,Q^)

NoTwice([P ]) Θ: true(P )
NoTwice([P,Q|R]) Θ: [

RUniq(P,Q),
LUniq(P,Q),
NoTogether(P,Q),
RXcl(P,Q),
LXcl(P,Q)
| NoTwice([P |R])]

NoLRBoth([P,Q]) Θ: true([P,Q])
NoLRBoth([P,Q,R|S]) Θ: [

NoLLBoth(P,Q,R),
NoLRBoth(P,Q,R),
NoLRBoth(P,R, Q)
| NoLRBoth([P,Q|S])]

NoBoth([P ]) Θ: true(P )
NoBoth([P,Q|R]) Θ: [

NoLRBoth(P,Q,Q)
| {NoLRBoth([P,Q|R]),NoBoth([P |R])}]

PlaceHolders([P,Q|R]) Θ: {NoTwice([P,Q|R]),NoBoth([P,Q|R])}
Entity(P,Q) Θ: [

Coll(Q),
Disj(Q,P )]

IsA([P,Q,R]) Θ: [ι][
R⊆P,
Disj(R,Q)]

IsA([P,Q,R, S|T ]) Θ: [ι][
R⊆S
| IsA([P,Q, S|T ])]

DotDot(P,Q,R, S) Θ: [
Betw(Q4P,R, S4P ),
S⊆lA(R),
Q⊆rA(R^)]

DotDot([P,Q,R, S]) Θ: DotDot(P,Q,R, S)
LUniqs([]) Θ: []

LUniqs([P |Q]) Θ: [
LUniq(P )
| LUniqs(Q)]

RUniqs([]) Θ: []
RUniqs([P |Q]) Θ: [

RUniq(P )
| RUniqs(Q)]

Uniqs(P,Q) Θ: [
true([P,Q])
| {LUniqs(P ),RUniqs(Q)}]

IsAChains([P,Q]) Θ: true([P,Q])
IsAChains([P,Q,R|S]) Θ: [

true(P )
| {IsA([P,Q|R]), IsAChains([P,Q|S])}]

DotDots([P ]) Θ: true(P )
DotDots([P,Q,R, S|T ]) Θ: [

DotDot(P,Q,R, S)
| DotDots([P |T ])]

Attrs([P ]) Θ: true(P )
Attrs([P,Q,R, S|T ]) Θ: [

true(P )
| {Attr(Q,R, P, S),Attrs([P |T ])}]

Keys([P,Q,R]) Θ: true([P,Q,R])
Keys([P,Q,R, S|T ]) Θ: [

true(P )
| {Key([P,Q,R|S]),Keys([P,Q,R|T ])}]

Attrs(P,Q) Θ: [
true([P,Q])
| {Attrs(P ),Keys(Q)}]

IsAChains(P,Q,R, S) Θ: [
true([P,Q])
| {IsAChains([P,Q|R]),DotDots([Q|S])}]

Uniqs(P,Q,R, S, T,W ) Θ: [
true([P,Q])
| {IsAChains(P,Q,R, S),Uniqs(T,W )}]

Uniqs(P,Q,R, S, T,W, V, U, X, Y ) Θ: [
true([P,Q])
| {Uniqs(P,Q,R, S, T,W ),Attrs([P |V ], [Q,U,X|Y ])}]

ERmodel(P,Q,R, S, T,W, V, U, X, Y, Z,A, B, C, D, E, F ) Θ: [
B =: U,
C =: X,
D =: Y,
E =: Z,
F =: A,
HdTlFlat(B,C,D,E, F )
| {PlaceHolders([B|Q]),Uniqs(E,B, P,R, S, T, W, C, D, V )}]



HdTl(p1, p2, p3, p4)
PlaceHolders([p5, p6, p7, p8, p9])

Attr(p9, p6, p3)
MandAttr(p7, p6, p3)
MandAttr(p8, p6, p3)

Key([p5, p1, p2, p7, p8])


