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1 Definition of prog
Recall the following definitions.
Definition 1.1

1. An expression e is FSEF iff e, € CVVVh(u(e, V,h) = (eo,k)).
2.t~ g iff VVVh(u(f, V,h) = u(g, V, ).

Throughout the rest of this paper, unless stated otherwise, f and g (possibly with
subscripts) are assumed to be FSEF expressions in the core part of FL. Also, i (possibly
with subscripts) is assumed to be a positive integer.

The next definition extends the set of core FL expressions by introducing the construct
Bind;. Intuitively, Bind;(e) binds the “variable” o; to the argument to Bind;j(e) and then

evaluates e.

Definition 1.2

If eg is an expression, then Bindj(eo) is also an ezpression whose meaning is given by:
Bindj(ep) =~ Ax.( (eo:void) where {def oi = "x} )

where the variable x is chosen so that it is not free in eq.

It is necessary to know which subscripts on o occure freely in an expression. The next

definition formalizes this.
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Definition 1.3
Free(e) = 0 if e is an atom or a function name other than o; for some i
Free(oi) = {i}
Free(Bind;(e)) = Free(e) — {i}
Free(ej:ey) = Free(ey) UFree(esy)
Free((e1,...,en)) = Free(e;) U...UFree(ey)

Proposition 1.4

1. Bind;(g) ~ Bind;(g o “void)

2. ifFree(f)N {i} = 0, then £ ~ Bind;(f o0 03)
3. if Free(f) N {i} = 0, then f o Bind;(g) =~ Bind;(f o g)
4. if Free(E(oi o £))N {i} = 0, then E(o; o £) ~ E(0 o dom: f)
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5. if Free(f) N {i} = 0, then Bind;i(f) ~ f o “void
Definition 1.5

prog(io,(il,ei),...,(ij,ej),e) =
Bindio(Bindii(. . .Bindij_l(Bindij (e)o ej) oej_1.. Joey)

Proposition 1.6

Let ig,i1,...,1n, I be distinct positive integers. Then

1. ifFree(fj) N {io,...,ij_1} =0 for j=1,...,n,
then [£1,...,fn] ~ prog(io, (i1,f1004y),...,(in,fn 0 0iy),[Fiy,- -, Tin))
2. if Free(f) N {io,...,in} = 0,
then £ o prog(io,(i1,81),---,(in,&n), &) = Prog(io,(i1,81),---,(in,8n),f 0 g)
3. if Free(g) N {1} = 0 and Free(gj) N {I} =0 for j =0,...,n,
then prog(io, (i1,81), -, (in,8n), 8)ogo ~ Prog(,(io, 80°01),(i1,81),- -, (in,8n), 8)

Definition 1.7
forb(i,f,g) = aa:(Bindj(f)) o intstoog

Proposition 1.8
IfFree(f)N {i} = 0, then for:(£f,g) o “void ~ forb(i,f o [oi, "void],g) o “void.




Example 1.9

Consider the ezample distlgase © [£,g]. Then the following all have the same meaning:

1.

10.

distlo [f,g]

2. for:([s10s2,selo[s1,s20s2]],lenos2)o [f,g]

3. for:([s1 0s2,selo[s1,s20s2]],1en 0 s2) o prog(0,(1,f 0 09),(2,g 0 00),[01,02])
4
5

. prog(0,(1,f009),(2,g000),for:([s10s2,selo[s1,s20s2]]o[s1,[o1,02] 052],1eno

prog(0,(1,f 009),(2,g00p),for:([s1 0 s2,selo [s1,s20s2]],1eno s2) o[04, 03])

s2 o [o1,02]))

prog(0,(1,f00¢),(2,g000), for:{[slos2,selo[sl,s20s2]]o[s1,[01082,02052]],1leno
2))

prog(0,(1,£009),(2,g000),for:([sl 0s2,selo[s1,s20s2]]0[s1,[01,02]],1enc 03))
prog(0,(1,f 009),(2,g 0 0p),for:([o1,sel o [s1,05]],1en o o3))

prog(0,(1,£f 0 09),(2,g 0 0¢),forb(3,[o1,sel o [s1,03]] 0 [73, “void],len o 03))

prog(0,(1,f 0 09),(2,g000),forb(3,[c1,sel o [03,02]],1en o 63))




