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Terms and values for call-by-name

untyped terms e:= x| Ax.e | e1e; | let x be e; in &

callcc | throw

untyped values n:= Ax.e | callcc | throw
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-
Call-by-Name CPS Transform

|l con = Mk.k||n|| con
|X’cbn — X

€12 cbn = Ak.le1|cbn(AK'.K'|€2]conk)

llet x be e; in |y, = Ak.let x be |e1|cpn in (|€2]conk)

|| Ax.€||cbn = Ax.|€|cbn

||callec|| con = Mk F(AFF(NLIK) k)

||throw|| cpn, = Ac Ak k(AxAl.c(Ac" x(AxX".c'x")))
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ekl
DM types and contexts

mono-types Tu=t| b | m—=m
poly-types o= 1 | Vto
contexts M= e | Nx:o
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Typing rules
— =
A~ typing rules

Mx:mFe:
[ x: [(x) (VAR) X e (ABS)
I'I—)\x.e:71—>7-2

e :mm— 7 Nte:m (APP)

e :m

Mle:m Mx:mmbe:m

- (MONO-LET)
Flet xbe e ine:m
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Typing rules
Additional DM typing rules

l-e:o (t¢ FTV(T)), (GEN) Fe:Vto

(INST)
NFe:Vto M-e:[r/tle

N er: MNx:obke:
97 X T2 T (¢ dom(I)), (POLY — LET)

[Hlet xbee ine: 7
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Sl
DM-+-cont typing rules

DM is extended to DM + cont by adding the type expression 7cont, and
by adding the following typing rules:

I+ callcc : oy (CALLCC')
[ throw : o¢hrow (THROW')

where o = Vt.(t cont — t) — t and opron = Vs.VE.s cont — s — ¢,
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Call-by-Name Type Transform for DM

|7|cbn = ([I7llebn = a) = a
IVt.0|cbn = Vt.|o|cbn

Htchn = t

Hbchn = b

|71 — 72||cbn = IT1]cbn — |72 cbn
||Vt'g||cbn = Vt'HUchn
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Call-by-Name Type Transform for contexts

Il cbn(x) = |T(X)|con  for each x € dom(I")
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Clarity

| = lebn = [ =1
[ = llebn =[] =1l
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Call-by-Name Type Transform for DM

Substitution rules

Lemma:

W r/tlo [ = LlI7ll/tT1lell
[[r/d o[ =TlIll/t]]o|
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Call-by-Name Type Transform for DM

Substitution rules: proof

Lemma:

L/t o |l = LlI7ll/t ] lell
[[r/tlo | =TlI=ll/t] ]|

Proof: by induction on structure of o.
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Meyer-Wand property for DM

Theorem:

1. If T n:o holds in DM, then |I'| F||n|| : ||o|| holds in DM
2. If T+ e: o holds in DM, then |T| I |e| : |o| holds in DM
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Meyer-Wand property for DM: proof

Theorem:

1. If T+ n:o holds in DM, then ||+ ||n|| : ||o]|| holds in DM
2. If Tk e: o holds in DM, then |T'| F |e| : |o| holds in DM

Proof by induction on the structure of typing derivations
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Extension to DM-+cont

Extend DM to DM + cont by defining

[|T cont|| = ||7]] = «
Then verify
||callcc]] : ||ocaliec]|
|[throw|| : [[othrow||
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Meyer-Wand typing property for DM

Thank you for your attention
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