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Syntax

x€VAR, n€Z, teTERM, o€ VALUEC PGM, F € FRAME, r € REDEX C PGM

f € FAULTY C REDEX, err € ERROR, c¢ € CONFIG, w € CANON
pePGM={t e TERM | FV(t) =0}, OBS = {procedure,co} UZ U ERROR

t = z|n|tt| et|letz=tint|t+t
v ou= nl|Axt
F == Op|vO|letz=0int|O+p|v+0
r = wvvl|letz=vint|v+v
f o= v vy ¢ {\x.t € TERM }
| V1 + Uy {1}1,1)2}{@_2
err = mismatch
¢ u= plerr
w = v|err

Note: Terms are identified up to a-equivalence

’ [t/z] : TERM — TERM ‘ Substitution (w/ Barendregt’s Variable Convention)

[t/x]z =1t
[t/x]xo =29 ifxg#x
[t/z]n =n
[t/x]tr ta = ([t/x]t1) ([t/]t2)
[t/x]tr + 12 = ([t/2]t2) + ([t/2]t2)
[t/z]let xg =ty inta = let xg = ([t/x]t1) in ([t/z]t2) if x # xq
[t/x]Axo.tg = Axo.[t/z]to if & # 20

’ (e —> o) C PGM x CONFIG ‘ Single-step Reduction

ny+ng — ng (splus)

(Ferr)

n3 =ng +na
(Az.t) v — [v/z]t (sapp) letz=vint — [v/z]t (slet)
P17 P2 P —> err
f _ mismatch —————— (Fst P/ B
J — mismatch fsert) Fp1] — Flp] (Fstep) Flp1] — err
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(e =) CPGM| Divergence

P1—7 P2 Pzi>

p1i>

d
eval : PGM “5° OBS

eval(p) =n ifp—*n
eval(p) = procedure if p —™ Az.t
eval(p) = err ifp —" err
eval(p) = oo if p =

Proposition 1 (Principle of Rule Coinduction for (¢ — )).
Let S C PGM. Then ¥p € S.p —» if Vpy € S.3ps € PGM.p —> pa Aps € 5.

SAFE C CONFIG| ~ Safety

p1 —> c2 2 € SAFE
v € SAFE err € SAFE p1 € SAFE

Proposition 2 (Principle of Rule Coinduction for SAFE). Let S C CONFIG. Then S C SAFE if for every ¢ € S
one of the following holds:

1. ¢ € ERROR;
2. ¢ € VALUE;
3. dp1 € PGM,cy € CONFIG.c=p; Ap1 — ca Acg €S,

Proposition 3 (Safety). PGM C SAFE.

(e —+ o) C CONFIG x CANON| Convergence

p1— C2 C2;>w3

* * *
v — v err — err pP1 — w3

Proposition 4. Vc; € CONFIG, we € CANON.c; —* wy & ¢ 25 ws.
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