(:II[) The relationship between <, and contextual equivalence

For all types ty, finite sets w of locations, and programs
€1,€e2 C PI‘Ogty(’UJ)

e1 <ctx e2:ty iff ey <iq, €2:ty
where td,, € Rel(w, w) is the identity state-relation for w:

idy = { (s,8) | s € St(w) }.

Hence e; and es are contextually equivalent iff both ey <;4.. €2 : ty
and ez <;4.. €1 :1ly.
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( :[) The simulation property of <,

To prove e1; <, es : ty, it suffices to show that whenever

(s1,82) €T

/
| 515 €1 = V1, 87

then there exists ' > 7 and v2, S5, such that

.
/
S24 €2 = V2, S,

\(8,17 8,2) - ’T‘,

/N

and v1 <, vg: ty.

This uses the notion of extension of state-relations:
r’ > r |holdsiff ' = r & 7’/ for some r’'—see Definition 5.1.
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(:[[) The extensionality properties of  <,. on canonical forms

e Forty € {bool, int,unit}, v1 <, wvg: ty iff v; = va.
o v1 <, vg:intrefifflvy <, 'vg:intandforalln € Z,
(v1 :=n) <, (v2 :=n) :unit.

o V1 <, va:ty, *ty,iff fst vy <, fst vy : ty, and

snd v1 <, snd v3 : ty,.

o v1 <, Vs : ty, —> ty, iffforall ¥’ > r and all v/, v
> Y1 Y2 1° Y2

/ /. / /.
V] Spr Uy ity D V107 Sy V20, 8 tY,

The last property is characteristic of (Kripke) logical relations (Plotkin 1973;
O’Hearn and Riecke 1995).
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Definition of the logical simulation relation

e1 <rep:ty =
Vr' > v, (s),s5) € v’y (Fs1, Fsz2) € Stacky, (r).
(sh s Fs1,e1)\d D (85, Fsa, ea)\y
where
(Fs1, Fsa) € Stacky, (r') =
vr' > v, (sY,s5) € v, (v1,v2) € Valy, (r").

<S’1, , Fs1 ’Ul>\ D (8,2, , FSo ’Uz)\

and where Valy, (r"") is defined in terms of — <,.» — : ty by
induction on the structure of ty Qg qconow S...

(ct @/X)‘@V\SiO\/\O\M}? WP%@ (T 3)
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( > The extensionality properties of  <,. on canonical forms

e Forty € {bool, int,unit}, v1 <, wvg: ty iff v; = va.

o v1 <, vg:intrefifflvy <, 'vg:intandforalln € Z,
(v1 :=n) <, (v2 :=n) :unit.
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( _E) The simulation property of <,

To prove e1; <, es : ty, it suffices to show that whenever

(s1,82) €T

/
| 515 €1 = V1, 87

then there exists ' > 7 and v2, S5, such that

.
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S24 €2 = V2, S,
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and v1 <, vg: ty.

This uses the notion of extension of state-relations:
r’ > r |holdsiff ' = r & 7’/ for some r’'—see Definition 5.1.
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(‘H\j The relationship between <,. and contextual equivalence

For all types ty, finite sets w of locations, and programs
€1,€e2 C PI‘Ogty(’UJ)

e1 <ctx e2:ty iff ey <iq, €2:ty
where td,, € Rel(w, w) is the identity state-relation for w:

idy = { (s,8) | s € St(w) }.

Hence e; and es are contextually equivalent iff both ey <;4.. €2 : ty
and ez <;4.. €1 :1ly.
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