val = 7;

error = {Err};

A caty = var X val + {e};

env = var — ¢ val;

A env, = caty X env;

A envy = nameproe — 5 (var x s);
out. = val + error;

outs = env + error.

€y = 1 €2
+2

skip
ri=e
51552

if €51 82
while e s
abort

A fe)

T =1
7182

’ifl S1 82
whiley e s
whiles € s
A cally f

Sz

Ap == s
| f@)={s};p



st(e) = A enu,
st(s) = A env, X envy
A st(p) = env, X envy
st(+1e2) = A env, X oute
st(+2) = wal X out,
st(x:=1) = env X out,
st(;182) = A cxty X envy X outs

st (if 1 81 82
st (whiley e s
st (whileg e s

A env, X envy X out,
A cxty X enve X outs
A env, X envy X oute

— — — — —

A st(eally f) = env, X envy X oute
res (ez) = oute
res (sz) = ouls
res(e) = out,
res(s) = outs
A res(p) = outs
abort (Err) = True
abort (ret E) = False
A abort (E,) = False
A abort (E,,Ef) = False
abort (v, Err) = True
abort (v,valv) = False
abort (E, Err) = True
abort (E, val v) False
A abort (Ey, Err) = True
A abort (E,,valv) = False
A abort (Cy, Err) = True
A abort (Cy,ret E) = False
A abort (Ey, Ey, Err) = True
A abort (Ey, Ef,valv) = False

ref cxty — var — Prop
ref((z,v),y) = (z=y)
ref(e,x) = False



ABORTE(e;) ABORTS(sz)

————  abort (o) ————  abort (o)
e, o0 Err Sz, 0 | Err

ABORT CsT1(c) VARCXT(z) A
abort, A (E,, Ey) | Err ¢, N E, | wvalc z, ((y,v), E) J valv

r=Yy

VAR(z)
Elz] ~ v
xz, A (C,E) J valw

z € dom(E) A A —ref(C,x)

(@) STAT(s) A
VARUNDEF(z s, (Ev,Ef) Jo
o A B b Er CElmB) A AT () B o

FunNnDEecCL(f,z,s,p) A FuNCALL(f,e) A
p, (Ev, Ef [f = (x,9)]) b o e, B, o cally f,(Ey, Ef,0) § o
f((ﬂ) = {S};p, (Ev,Ef)‘U’O f(e)a(EvaEf)‘Uo/

FuNCALLl(f,z,s) A
s, (((z,v), E),E) o
cally f, ((C, E),E¢,valv) | o

Eflf] = (z,s)

FUNCALL1UNDEF(f) A
cally f,(Ey, Ep,valv) | Err

[ & dom(E})



ADD(e1, e2) ADD1 (e)
€1, AE'UU'O +1 62,(AEU,O)~UOI €, AE’U‘UO +27(’U170)U’O/

+ep ey, ANE, o +1 6, (A Ey,valvy) | o
ADD>
add (v1,v2) ~ v SKIP
+2, (v1, valva) | valv skip, A ((C,E),Ef) | ret E
ASN(z, e)
e, AN Ey|o z:=1,(E,,0) |0 ASN1IMMUTABLE(z) A
b v b v - T‘ef(c7x)
z:=e, AN(E,,Ef)lo x =1, ((C, E),valv) | Err
AsN; ()
Elz — v] ~ E' (C. )
x =1, ((C, E),valv) | ret E T
SEQ(s1, 52) SEQ1 (s2)
sla((CaE)vEf)U’O 31 52, A (CvEf70)‘U'O/ 52, A ((C,E)an)‘UO
51552, A ((C7E)aEf)‘U’O/ 1 82, A (C,Ef,’l"@tE)»U«O
Ir(e, 51, s2)
e, NE, o if1 8182, &N (Ey,Ef,0) 0
if es1 82, A (Ey,Ef) o
IFlTRUE(Sl, 82)
s1, A (Ey,Ef)do
- v#0
if 18182, & (B, Ey,valv) o
IF1FALSE(s1, s2) WHILE(e, s)
sa, A (Ey,Ef)do _ 0 whileres, A (C,Ey,retE) | o
if 1 5152, A\ (Ey, Ef,valv) § o v whilees, N\ ((C,E),E¢) | o

WHILE1 (e, s)
e,(AC,E) o whileses, A ((C,E),Ef,0) o
whileyes, A\ (C,Ef,ret E) | o

WHILE2TRUE(e, s)
s, A((C,E),Ef) o whiley e s, A (C,Ey,0) | o
whiles e s, A ((C,E), Ef,valv) |} o

v#0

WHILE2FALSE(e, s)

whileses, A ((C,E),Ef,valv) | ret E



