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1 The mappmg O2ftrue9 O2ffalsea ocllsKindOf-expressions:

02fnull7 Oinnval 02 ¢1ue (expr.OcllsKindOf(¢)) =

) OclIsKindOf (02f ova1 (ezpr), €).
Let expr, expry, expry, and src be expressions of the

appropriate type. 02f¢a150 (ezpr.OcllsKindOf(c)) =
—(OclIsKindOf (02f eyval (expr), €)).

1.1 Boolean expressions 02t (ezpr-OcllsKindOf(c)) = L.

ocllsUndefined-expressions:

. 02finval (ezpr.OcllsKindOf(c)) = L.
02f,ue(expr.ocllsUndefined()) =

02fnun(expr) V 02finva (ezpr). equality-expressions:

02f¢a150 (ezpr.ocllsUndefined()) =

—(02fun (expr) V 02fiyar (expr)). 02 rue(eapry = expry) =

(02fpun(expry) A o2f,un(exprsy)) V
(02f ovar (ezpry) = 02fovar (exprs)
A =(02f nun (expry) V 02finyar (expry)
V o2fpun(ezprsy) V 02finyal (€xprs))).

02f . (expr.ocllsUndefined()) = L.
02finval (ezpr.ocllsUndefined()) = L.

ocllslnvalid-expressions: 02f¢a150 (2P = €xpry) =

02f rue(ezpr.oclisinvalid()) = 02finyar (ezpr). (—(02f eval (ezpry) = 02fyar (exprs))
rue(€2p . 0) inval (€2pT) A =(02f nun (expry) V 02finvar (expr)

02f 150 (expr.oclisinvalid()) = —(02finva (expr)). V o2fun(ezprs) V 02fiyar (€zpr5))).

02fhun (expr.ocllsinvalid()) = L. 02f pan (ezpry =eapry) = L.
02finval (ezpr.ocllsinvalid()) = L YA a——
02finvar(€xpry) V 02finyar (€xprsy)
V (02fnun(expry) A —02f i (exprsy))
02f true (ezpr.ocllsTypeOf(c)) = V (mo2fnan(expry) A o2fnan(expry)).

OclIsTypeOf (02f ova (ezpr), €).

ocllsTypeOf-expressions:

02f ta15¢ (expr.ocllsTypeOf(c)) = inequality-expressions:

—(OclIsTypeOf (02fcval (ezpr), €)). 02frue(€xpry <> expry) =
1 (=(02f gvar(expry) = 02fovar(expry))
' A =(02f pun (expry) V 02finva (expry)
1. V o2fpan(ezprsy) V 02fina (ezprs))).

02f hun (expr.ocllsTypeOf(c)) =
02finval (ezpr.ocllsTypeOf(c)) =



02f 150 (2P <> €xpry) =
(02fpun(expry) A o2t (expry)) V
(020 oya1(expry) = 02f eyal(ezpry)
A =(02fhun(expry) V 02finval (ezpry)

V o2fnun(expry) V o2finva(exprs))).

o2fnun(expry <> expry) = L.

02finvar(€xpr, <> expry) =
02finvar(€xpry) V 02finyar(€xprsy)
V (02 pun (expry) A —02fnun (exprsy))
V (mo2fyan(ezpry) A o2fnan(expry)).

not-expressions:

02frue(not(ezpr)) = 02fgaise(ezpr).
02f o150 (nOt(expr)) = 02f4 e (ezpr).
o2fun(not(expr)) = 02f i (expr).

02finvar(not(expr)) = 02f;,va (expr).

and-expressions:

02f4rue((expry and expry)) =
02f4rue(expry) A 02fe(ezpry).

02fta1se ((expry and expry)) =
02fta1se (€xpry) V 02f 0150 (€XDTS).

02fun(expry and expry) =
o2fnun(expry) A 02f,,n(exprsy)
V (02fpun(ezpry) A 02f e (expry))
V (02f4rue(expry) A 02fpun(exprs)).

02finvar(ezpry and expr,) =
(02finval (€xpry) A
(02f4rue(expry) V 02fnun (expry)
V 02finval(€xpry)))
V (02finvar(exprsy) A
(02t rue(€xpry) V 02f nun (expry)
V 02finvar(expry))).

or-expressions:

02firue((ezpry or expry)) =
02ftrue(expry) V 02y e (expry).

02f o150 ((€xpry OF expry)) =
02fta1se (€xp11) N 02f 0150 (€2DT).

02f,un(expry or expry) =
o2fyan(expry) A o2fnun(exprsy)
V (02fnun(ezpry) A 02f e (ezprs))
V (02fga1se (exzpry) A 02fnun(ezprsy)).
02finval(€xpry or expry) =
(02finval (€zpr) A
(02fta1s0 (ezprs) V 02f nyni (expry)
V 02finvar(€xprsy)))
V (02finvar(€xpry) A
(02fta1se (ezpry) V 02f i (expry)
V 02finvar(€xpry))).

implies-expressions:
02f¢rue((exzpry implies expry)) =
02f¢a150 (€2pr1) V 02f 1ue (ezprs).
02f¢a150 ((exzpry implies expr,)) =
02t rue(expry) A 0250 (expry).
02fun(expry implies expr,) =
(02f hun (expry) A
(02f¢rue(expry) V 02 nun (ezprs)
V 02f 150 (€2p75)))
V (02fnan(ezprsy) A
(02frue(expry) V 02fnun(expry)
Vo2fpase(ezpry))).
02finval (ezpry implies expry) =
(02finval(expry) V 02finva (ezpry)).

isEmpty-expressions:

02f 4y (expr—>isEmpty()) =
V(x)(~(App(02fevar (ezpr), fVars(ezpr), x))
A=(02fi5va1 (€2p7))).
02 ta15e (€xpr—>isEmpty()) =
3(x) (App(02feva (expr), fVars(ezpr), x))
A =(02finval (ezpr)).

02f yun (expr—>isEmpty()) = L.
02f a1 (€zpr—>isEmpty()) = 02fva1 (€zpr).



notEmpty-expressions:

02f e (expr—>notEmpty()) =
3(x) (App(02fevar (expr), fVars(ezpr), x))
A =(02finval (ezpr)).

02f a15e (€2pr—>notEmpty()) =
V(x)(—(App(02feval (expr), fVars(ezpr), x))
A =(02finval (ezpr)).

02 (expr—>notEmpty()) = L.

02finval (€xpr—>notEmpty()) = 02fjnvai (expr).

forAll-expressions:

02f {rye (sre—>forall(z | body)) =
V() (App(02fevar (src), fVars(sre), x)
= 02ftrue(b0dy))
A=(02fipval(s7€)).

02f¢a150 (s —>forall(z | body)) =
A(z) (App(02feyar (src), fVars(sre), )
A 02ffalse(b0dy))
A= (02finva1 (s7€)).

02f hun (sre—>forAll(z | body)) =
= 02fipvar (s7€)
A () (App(02feyar (src), fVars(sre), x)
A O2fnu]1(b0dy))
A Y(x)(App(02feval(sre), fVars(sre), )
= (02frue(body) vV 02f 011 (body).

02fival (sre—>forAll(z | body), ¥) =
02finval (s7c, U)
V 3(z) ([sre]’ (T, ) A 02finyal (body[x +— x], 7))
A V() ([src]’ (T, )
= (02ftrue(body[x — ], D)
V 02f i (body[x — z], )
V 02finvar(body[x — z], ¥))).

exists-expressions:

02f 4y (sTC—>exists(x | body)) =
A(x) (App(02feyvar (s7c), fVars(sre), )
A 02ftrue<b0dy))
A= (02finvar (87€)).

02f pajse (sTC—>eXists(z | body)) =
V(z) (App(02fevar(src), fVars(sre), x)
= 02fpa150 (body))
A=(02fipya1(87C)).

02f hun (sre—>exists(x | body)) =
= 02fipval (s7€)
A 3(x) (App(02feyval(sre), fVars(sre), )
A 02f i (body))
A Y(x)(App(02feval (src), fVars(sre), )
= (O2ffalse(b0dy) \% O2fnull(b0dy)'

02fival (src—>exists(z | body)) =
02finvar (src)
V 3(x) (App(02feval(sre), fVars(sre), )
N02f iyva1 (body))
A Y(x)(App(02feval (sre), fVars(sre), )
= (02ffalse(b0dy>
V 02fun(body) V' 02finva1(body))).

excludes-expressions:

02f¢1ue (expr, —>excludes(expry)) =
V(z)(App(02fevai(expry), fVars(ezpry), )
= x # App(02feval(ezpry), fVars(exprsy), []))
A =02finvar(expry) A —02finvar (expry).

02 fa15¢ (€xpr, —>excludes(expry)) =
3(x) (App(02f oyl (expry ), fVars(expry ), x)
A & = App(02foval(expry), fVars(exprsy), []))
A =026 var (expry) A —02finval (ezprs).

02 (expry —>excludes(expry)) = L.

02finval (expr, —>excludes(expr,))) =
02finval (€xpry) V 02finvar (exprs).

includes-expressions:

02f¢ue(expr, —>includes(expr,)) =
3(x) (App(02fevar (expry ), fVars(expry ), x)
A x = App(02feval(ezpry), fVars(exprs,), []))
A =02fipvar(expry) A —02finva1 (expry).

02fa15e (expry —>includes(ezpry)) =
V(z)(App(02fevar(expry), fVars(ezpry), )
= x # App(02feva(expry), fVars(exprs,), []))
A =026 ivar(expry) A —02finval (ezprs).



02f i1 (expr, —>includes(expry)) = L.

02finval (ezpry —>includes(expry)) =
02finvar(€xpry) V 02finvar (€xprs).

=-expressions (between sets):

02fue((ezpry = expry)) =
V(z) (App(02fevar (expry ), fVars(expry), )
< App(02fevai(expry), fVars(ezpry), ©))
A —02finvar(expry) A —02f5va (expry).

02f 150 ((exPry = expry)) =
(x) ((App(02feyvar (expry ), fVars(expry), )
A —(App(02fevar(expry), fVars(expry),
V (—(App(02feyval(expry), fVars(ezpr,),
App(02fevai(exprsy), fVars(ezpry), 2))))
A —=02f5nvar (exzpry) A —02f5,va1 (expry)).

02fun((expry = expry)) = L.

Ozfinval((emprl = 6.’L‘pT2)) =
02finvar(€xpry) V 02finvar (€xprs).

<>-expressions (between sets):

02f4ue((expry <> expry)) =
A(x) ((App(02foyvar (expry ), fVars(expry), )
A —~(App(02feval(expry), fVars(expry),
V (—(App(02feyval(expry), fVars(ezpry),
App(02fevai(exprsy), fVars(ezpry), 2))))
A —=02finvar(exzpry) A —02f5,va1 (expry)).

02fpaise((ezpry <> expry)) =
V(x)(App(02fevar(expry ), fVars(expry), x)
< App(02feval (expry), fVars(exprs,), )
A =02finvar(expry) A —02finyar (expry).

Ozfnull((eajp'rl <> exprz)) = 1.

02finval ((expry <> expry)) =
02finvar(expry) V 02finvar (€xprs).

x)))

7)

x)))

7)

includesAll-expressions:

02f4yye (€xpry —>includesAll(expry)) =
V(z)(App(02fevai(expry), fVars(ezpry), )
= App(02feyal(expry), fVars(ezpry), z))
A —02finval (expry) A 026 inval (ezprs).

02f¢a150 (expry —>includesAll(expry)) =
3(@)(App([eaprylt, [Vars(ezpry), o)
A = (App(02feyar(expry ), fVars(expr;),
A =026 a1 (expry) A —02finval (ezprs).

x)))

02f yun (expr, —>includesAll (expry)) = L.

02finval (ezpr; —>includesAll(expry)) =
02finvar(€xpry) V 02finval (€2prs).

excludesAll-expressions:

02f rye (expr; —>excludesAll(expry)) =
V(z)(App(02fevai(expry), fVars(expry), )
= —(App(02fevai(expry), fVars(expr,),
A =026 a1 (expry) A —02finval (ezprs).

x)))

02f 150 (expry —>excludesAll(ezpry)) =
3(z)(App(02feval(expry), fVars(eaprs), x)
A App(02feyar(expry), fVars(expry ), x))
A —02finval (ezpry) A =02finyal ea:prQ)

(
02fun (expry —>excludesAll(exprs,)) =
02fival (ezpr, —>excludesAll(ezpry)) =
02finvar(€xpry) V 02finvar (€xprs).
ocllsUndefined-expressions (over sets):
02f e (s7¢—>0clIsUndefined()) = L.
02f 150 (src—>o0clIsUndefined()) = T.
02f .y (expr—>ocllsUndefined()) = L.
( 1.

02finval (ezpr—>ocllsUndefined()) =

ocllsinvalid-expressions (over sets):

02f e (sTc—>0clIsInvalid()) = 02finyai(src).
) = =(02finvar(s7¢)).
) = L.

02f;nval (ezpr—>ocllslnvalid()) = L.

02f 150 (¢ —>0cllsInvalid()
(

02f hun (expr—>ocllsinvalid



1.2 Non-boolean expressions attribute-expressions:
integer-expressions (literals): 02fpun(expr.at) = (02foval(expr.at) = nullOf ().
02f (i) = L. 02finvar(ezpr.at) = 02fpun (expr) V 02finyar (ezpr).

in val(?) = L. e g . .
02finva () association-end-expressions (arity 0..1):

variable-expressions: 02fpun(expr.as) = (02foyar(expr.as) = nullOf(¢)).
02fnun(ve) = (vy = nully). 02finvar(expr.as) = 02f,un(expr) V 02finvar (expr).
02finval(vt) = (vy = invaly). 02fpun(expr.as()) = L.

—-expressions (unary): 02finval(ezpr.as()) = 02fiyar(€xp) V 02f un (ezp).

02fnan(-(expr)) = L. max-expressions:
02finval (-(ezpr)) = 02fpun (sre—>max()) =
02finval (ezpr) V 02f i (expr). (App(02feval (sre—>max()), fVars(src), [])

= nullOf(Integer)).
op € {+, -, * div, concat, indexOf, at} - 02f e (s70—>max()) =
1 N _ ok H inv.
expressions: For op € {+,-,*, div}, (App(02f vl (s7e—>max()), Vars(sre), [])
02fnull(€$prl op expry, 17) = 1. = invalOf(Integer))‘

02finval (ezpr op expr’,v) =
o2fnan(expry, T) V 02fiya1 (expry, 0)
V o2fnun(expry, ¥) V 02finya (ezpry, U). 02fpun(sre—>min()) =
(App(02feyar(sre—>min()), fVars(sre), [])

= null(Integer)).

min-expressions:

size-expressions:

02f i (ezpr.size(), v) = L. 02finval (src—>min()) =
(App(02feyar(sre—>min()), fVars(sre), [])
02finval (ezpr.size(), v) = = inval(Integer)).

o2fnun(expr, ¥) V 02finvar (expr).

any-expressions:

substring-expressions:
g-exp 02fun (sre—>any(x¢|body)) =

02fnun (ezpry .substring(expry, expry)), v) = L. (App(02feyar(sTc—>any(x¢|body)), fVars(src), x+)
= null(¢)).
02finval (ezpr.substring(expr’, expr’), v) = null(t))
o2fnun(expry, ) V 02finya (ezpry, U) 02finval (sre—>any(z¢| body)) =
V o2fnun(expry, ¥) V 02finyal (ezprs, U) (App(02fevar(sTc—>any(x¢|body)), fVars(src), x+)
V 02fun(exprs, ¥) V 02finyar (exprs, U). = inval(t)).
alllnstances-expressions: op € {select, reject}-expressions:
02fun(c.alllnstances()) = L. 02fhun(sre—> op(p | body)) = L.
02finval(c.alllnstances()) = L. 02finval(sre—> op(p | body)) = 02finvar(src).



op € {including, excluding, union}-expressions:

o2fnun(expry)—> op(expry) =
o2fyun(expry) V o2f,un (exprsy).

02finval (ezpry)—> op(expry) =
02finval (€2p71) V 02finyal (exprs).

collect-expressions:

02f yun (sre—> collect(x|body)) = L.

02finval (sTc—> collect(x|body)) =
02finva1(5TC) \
3(x) (App(02fevar (sre), tVars(sre), z) A 02finval (body)).

2 The mapping 02feya
integer-expressions (literals):

02foval (1) = 1.
variable-expressions:
02f ova1 (V1) = vy

alllnstances-expressions:

02f ova1 (c.allinstances()) = [¢]’.

association-end-expressions (multiplicity 0..1
or 1):

02f oval (ezpr.as) = as(02fova(expr), as).

attribute-expressions:

02f oval (expr.at) = at(02feyva1(expr), at).
it € {select, reject, collect}-expressions:
02f ool (sTC—>it (2| body)) = [sre—>it(x|body)]’.

op € {including, excluding, union, intersection, set-
difference, symmetricDifference}-expressions:

02f evat(ezpry —>o0p(ezpry)) = [sre—>o0p()]’.

op € {max, min}-expressions:

02f oya1 (sTc—>0p()) = [src—>0p()]*.

any-expressions:

02f eyal (s7c—>any(z| body)) = [src—>any(x|body)]*.

--expressions (unary):

02fova1 (-(expr)) = —(02fyar (expr)).

op € {+, -, *, div}-expressions:
02 ova1(€xpry 0p expry) =

02foval(expry) op 02fcva(exprsy).
op € {+, concat}-expressions:
02fvar(expry op expry) =

str.concat 02foyar(expry) 02fevar(exprsy).
op € {size}-expressions:

02feval(€xp'r—> Size()) =
str.len 02feva1(eajpr1) 02feva1(6$p7’2).

op € {at}-expressions:

02 oya1 (expry .at(expry)) =
str.at 02feya(€xpry) 02fevar(ezprs).

op € {indexOf}-expressions:
02feyar(expry op expry) =

str.indexOf 02foya1(€xpry) 02feyar(exprsy) 0.
substring-expressions:

02f oval (ezpr, .substring(expry, exprs)) =
str.substr 02feya) (ezpry) 02feval(exprsy)
(02fovar(expry + 02foyar(ezprs)).

2.1 The mapping 02f4.

integer-expressions (literals):

02fdfn (’L) = @



variable-expressions:

O2fdfn (”Ut) = (Z)

alllnstances-expressions:

02f4¢n (c.alllnstances()) =
{02f 4n_c(c.alllnstances())}.

attribute-expressions:

026 g (expr.at()) =
{02f 4 _o(expr.at())} U o2f 4e, (expr).

association-end-expressions (multiplicity 0..1
or 1):

02fam (expr.as()) =
{02f an_o(expr.as())} U 02f g, (expr).

association-end-expressions (multiplicity *):

02fas, (expr.as()) =
{02f4gn_c(expr.as())} U 02f g, (expr).

op € {select, reject}-expressions:

02fa (src—> op(p | body)) =

{02f gn_c(sTc—> op(p | body))}
U 02f g (src) U 02f 4¢n (body).

op € {including, excluding, union}-expressions:
02f g, (expry)—> op(expry) =

{02fam_c(expri)—> op(expry))}
U 02f 4, (expry) U 02fas, (exprsy).

op € {max, min, any}-expressions:

02f 4y (sre—> op()) =
{02f 4 _c(src—> op())} U 02f g, (s7C).

op € {all the others}-expressions:

o2faem (op(expry, ..., expr,)) =
U?:l 02f 4¢, (expr;).

2.2 The mapping 02fg ¢
allinstances-expressions:

02f get_c(c.alllnstances()) =

{V(@)(App([c]’,0,2) <= (V,.(5(2))))}.

association-end-expressions (multiplicity *):

02fag_c(expr.as()) =
{V(Y)V(2)(App(02feval(ezpr.as()),Y, z)
<~ (15(02feval(€$pr)v ZC))}

where Y = {Vars(expr) and z € Y.

select-expressions:

02f g _c(src—>select(x | body)) =
{V(Y)V(x)(App(02feyal (sre—>select(x | body)),Y, )
—
(App(02feyar(sre), fVars(sre), x) A 02f e (body))) }

where Y = {Vars(src—>select(x | body)).

reject-expressions:

02fafn_c (src—>reject(x | body)) =
{V(Y)V(2)(App(02feval (src—>reject(x | body)),Y, x)
—
(App(02fevar(sre), fVars(src), x) A 02156 (body))) }.

where Y = fVars(src—>reject(z | body)).

including-expressions:

02f 4y _c(src—>including(expr)) =
{Y(Y)V(x)(App([sre—>including(expr)]’, Y, x)
<
(App(02feyar(sre), fVars(sre), ) V 02feval(expr) = x))}.

where Y = fVars(src—>including(ezpr)).

excluding-expressions:

02f g _c(src—>excluding(ezpr)) =
{V(Y)V(x)(App(02feyal (src—>excluding(expr)), Y, x)
<~
(App(02fevar(sre), fVars(sre), x) A 02foyar(expr) # x))}.

where Y = {Vars(src—>excluding(ezpr)).



union-expressions:

02f 4pn_c(expry—>union(expry)) =
{V(Y)V(2)(App(02foval (expr, —>union(expry)), Y, x)
<
(App(02feyar(expry), fVars(expr, ), )
V App(02feyar(expry), fVars(exprsy), x))) }.

where Y = fVars(expr; —>union(ezpr,)).

intersection-expressions:

02f g _c(expr, —>intersection(expry)) =
{V(Y)V(x)(App(02feyal (ezpr, —>inter—
section(exzpr,)), Y, x)
<
(App(02feyar(expry), fVars(expr, ), )
A App(02feyar(exprsy), fVars(exprsy), x))) }.

where Y = {Vars(expr, —>intersection(expr,)).

set-difference-expressions:

02 4pn_c(expr,—>-(expry)) =
{¥(Y)V(x)(App(02feval (expr, —>-(expry)), Y, )
e
(App(02fevai(expry), fVars(ezpr,), x)
A —(App(02fevar (expry), fVars(exprs), ©)))) }.

where Y = fVars(expr, —>-(expr,)).

symmetricDifference-expressions:

02fagn_c (expr, —>symmetricDifference(expry)) =
YY)
App(02feval (ezpr; —>symmetric—
Difference(ezprsy)), Y, x)
e
(App(02fevai(expry), fVars(ezpr,), x)
A —(App(02fevar(exprsy), fVars(expry), z))
V' App(02feyal(exprsy), fVars(expry), x)
A =(App(02feval(ezpry), fVars(ezpry), x)))) }-

where Y = {Vars(expr, —>symmetricDifference(expr,)).

collect-expressions (with body of type set):

02f g _c(src—>collect(z|body)—>asSet(), V)
{¥(Y)V(x)(App([src—>collect(z|body)—>asSet()], Y, x)
—
3(2) (App(02feval (src), fVars(sre), 2)
A App(02f evar (body[x — z]), fVars(body), x)))}.

where Y
and z €Y.

fVars(src—>collect(z|body)—>asSet())

collect-expressions (with body of class or prim-
itive type):

02f 4fn_c (src—>collect(z|body)—>asSet()) =
{V(Y)¥(x)(App(02f eyal (src—>collect(z| body ) —>asSet()), Y, x)
<
3(2) (App(02feval (s7¢), fVars(sre), )
A 02fyar(body[x — z]) = x))}.

where Y
and z €Y.

fVars(src—>collect(z|body)—>asSet())

2.3 The mapping 02f4s o
max-expressions:

02 4pn_o(sTc—>max()) =

{App(02f eval (sre—>max()), fVars(src)) = invalOf (Integer)
< 02finval(sre),

App(02feyar (sre—>max()), fVars(sre)) = nullOf (Integer)
< (=(02finval(s7c))

A V() (App(02feyar (src), fVars(sre), x)
=z = nullOf(Integer))),
((App(02fevar (stc—>max()), fVars(src)) # nullOf (Integer)

A App(02feyal (src—>max()), fVars(src)) # invalOf (Integer)

A (ﬁ(Oinnva](src))
A App(02f evar(src), fVars(sre),
App(02feyar(src—>max()), fVars(src)))
A Y(y)(App(02fevar(src), fVars(sre), y)
= App(02feyar(src—>max()), fVars(src)) > y)))}-

min-expressions:

02fafn_o(src—>min()) =
{App(02feva (sre—>min()), fVars(src)) = invalOf (Integer)
< 02finval(sre),
App(02fevar (sre—>min()), fVars(src)) = nullOf (Integer)



< (—(02finva(s7))
A V(2)(App(02feval(src), fVars(sre), x)
=z = nullOf(Integer))),
((App(02fevar (sre—>min()), fVars(src)) # nullOf (Integer)
A App(02feyar(sre—>min()), fVars(src)) # invalOf (Integer))
& (= (02fipval(src))
A App(02feyar(sre), fVars(sre),
App(02feyar(sre—>min()), fVars(src)))
A V(y) (App(02feyar (src), fVars(srce), y)
= App(02feyval(sre—>min()), fVars(src)) < y)))}.

any-expressions:

02fa_o (sre—>any(xz|body)) =
{App(02feval (src—>any(z|body)),Y) = invalOf(¢)
< 02finval(sre),
App(02feyai (sre—>any(z|body)), fVars(src)) = nullOf(t)
< (=(02finval(src))
A Y(x)(App(02feval(src), fVars(src), x)
= (02f4e(body)))),
((App(02feyal(sre—>any(z|body)),Y) # nullOf(t)
A App(02foyal(sre—>any(z|body)),Y) # invalOf(t))
< (2(02fipval(src))
A App(02fevar(src), fVars(sre),
App(02fevar(sre—>any(x|body)),Y))
A 02f trye (body[z —
App(02fevar(sre—>any(z[body)),Y)))))}-

where Y = fVars(sre—>any(z|body)).



