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The three systems

Three equivalences:
D <« P: easy, uninteresting

D <« T: syntactic level on the paper
DC(T'),DCr (), T F' @iff T P ¢

semantics new

T < FOL: not trivial, not done on the paper
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Well-formation of contexts:

1. ey, Wf
2. o, ]:gﬁ,p wi iff ‘:;ﬁ,p @ wfand I' \:gﬁ,p wf

3. a, D=y, WD |=gy g Wiforalla e A

I' =, t wfdefined in a similar way with

1. e, t Wiff |=gn  t Wi

I' =g, v wfdefined by 1’, 2 and 3
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Semantics of T-V
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U ek, vt L, v

Y. o T eh, o iff
(@) b, ~pandT L, ¢ wf
() &, pand T Eh, o

3. i, [ gy T g pmq forallae A

i =—=a

[ g XDy, X

I ET Xiff T g, X for all T-models 1.
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Semantics of D

Similar to T, but functions now may be partial:
[flm - A™ /> A
D s become ‘relevant’:

[flon(as, ... an) | iff (ay,...,a,) € [Df]on

(modulo some technical problems...)

First-Order Logic with Domain Conditions — p.15/22



Equivalence of T and FOL

First-Order Logic with Domain Conditions — p.16/22



Equivalence of T and FOL

22Ty — o (LroL X TroL)

First-Order Logic with Domain Conditions — p.16/22



Equivalence of T and FOL

ST — @(ﬁFOL X TFOL)

fi(tla"'atai) I {</\ wkaf’&(tllaat;z)>}
k=1

First-Order Logic with Domain Conditions — p.16/22



Equivalence of T and FOL

filt, ..., ta,) {/\wk filth, ..., Z)>}

(if o thentyelsety) +—  {{p° A, t]) | (W, 1]) € t;°} U
{(=e® A, tg) | (i, 15) € 827}

First-Order Logic with Domain Conditions — p.16/22



Equivalence of T and FOL

22Ty — o (LroL X TroL)

f?ﬁ(tla"'atai) I {</\ wkaf’&(tllaat;z)>}
k=1

(if o thentyelsety) +—  {{p° A, t]) | (W, 1]) € t;°} U
{(=° A ty) | (i, 85) € 12°}

2Ly —  LroL

First-Order Logic with Domain Conditions — p.16/22



Equivalence of T and FOL
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Completeness of T

Let I" be a context in T and ¢ € £+ such that T' =T ¢ wf.
ThenT' FT piff I =T o

[T wiff (1) T° FFOL o and (2) T FT o wi.

(1) is equivalent to I'° |=FOL °.

(2) is equivalentto I' =" ¢ wf.

The conjunction of these two holds iff T =T .
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Equivalence of T and D

ST - T
fi(tly"'atai) > If Dfi(tl*y"'atai*)
then f;(t1%, ..., t,") else ¢y
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Equivalence of T and D

ST — Tp
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The domain conditions

DCr: Tt — p(Jr)

DCL(fi(t1, ... ta,)) = DCR(t1)U...UDCL(t,,)U
U{LF" Dy, (t1,. .. te,)}
DC(if 9 then ¢y else t5) = DCR(Y) UDCh »(t1) UDCr _y(t2)
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The domain conditions

DCr: Tt — p(Jr)

DCr(filtr, - ta;)) = DCr(t)U...UDCr(t,,) U
U{LF" Dy, (t1,. .. te,)}
DC(if 9 then ¢y else t5) = DCR(Y) UDCh »(t1) UDCr _y(t2)

DCFZLT — @(j‘r)
DCL(Pi(ty,...,t,)) = DCL(t1)U...UDCL(t,,)
DCr(Vr,.p) = DCr, (¢)
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The domain conditions (cont.)

DC (e) = 0
DC(T,z;) = DC(I)
DC™(T,p) = DC™(I') UDCL(p)
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The domain conditions (cont.)

DC (e) = 0
DC(T,z;) = DC(I)
DC™(T,p) = DC™(I') UDCL(p)

Theorem [Wiedijk & Zwanenburg 2003]:
I' =P o iff DC(T") and DCr(p) holdand T' =T .
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Transformation of models

Let 91 = (A, I, P,C') be a D-model. Then 90, is the
T-model defined by M, = (A, F,, P,C), where

F* — {[[fl]]_rﬂﬁ*v T [[fn]]gﬁ*}

o [[fz]]D (61,...,6%) [[fz]]D (61,...,6%) l
[/ilm. (€1, €a) = { [[cl]]g othggrwise
For any p,

D, o wiff

T
=, P wf

= @ 1M o, #
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Future work
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define semantic domain conditions

prove equivalence between T and D semantically

completeness of D
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