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Grammars and Typing Rules

Relevant grammars

Terms and values

untyped terms

untyped values

Types and contexts
mono-types
poly-types

contexts
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A~ typing rules

Mx:mke:
[F x: [(x) (VAR) XN ER(ABS)
M=MAxe:1m1 =7

lFe:mm— 7 le:mn

(APP)
[+ €162 I T2
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Additional DM+-cont typing rules

[Fe:o Fe:Vto

—— (t¢ FTV(I GEN (INST)
Fl—e:‘v’t.cr(qé ) ) Fee:[r/tle

'+ callcc : Vt.(t cont — t) — t (CALLCC))

[+ throw : Vs.Vt.s cont — s — t (THROW")
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Let Typing rule

The following typing rule holds for the let-expression

e :0o Nx:oFe:T

dom(T POLY-LE
M letxbeeing. s CEdomD) 7

In DM- we restrict let expressions so that the bound expression is a value
as in CBV.
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Call-by-Value CPS Transform

|V]eby = k. k[|v]|cpy
|ere2]cby = Ak.|e1|cov(Ax1- €| cov(Axa-x1x2k))
llet x be €1 in &y, = k.| e1]ep(Ax.]€2]cbvk)

[ cbv = X

[|Ax.€||cby = Ax.|€|cby

||callec]|cpy = A \k.fkk

||throw|| s, = Ac.Ak.k(Ax.Al.cx)
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Call-by-Value DM- CPS Transform

|V]eby = Ak.k|v]|cby

lere|chy’ = Ak |et]epv'(Ax1.|€2|cb (Ax1.x1x2k))
llet x be v in €|y, = Ak.let x be ||v||cpy in (|€|cpv k)
|1x|]cbv = X

[|Ax.€||cby’ = Ax.|€|cby’

||callec|| ey = AF k. flk

||throw|| = Ac. A k.k(Ax.Al.cx)
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Call-by-Value Type Transform for DM-

’T‘cbv

|Vt-0"cbv

[[t[|cbv
|| cbv
|71 = 72||cby

[IVt.0[cov
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([I7lleoy = @) =
Vt-|0"cbv

t
b

||71]|ebv = [2]cbv
Vt.||o||cbv
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Call-by-Name Type Transform for DM (For Comparisson)

‘7—|cbn

|Vt-0'|cbn

HtHCbn
Hbchn

|71 — 72|l cbn
IVt.o|con
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([I7llebn = a) = a
Vt.|(f|cbn

t
b

|Tl|cbn — |T2|cbn
Vt.||o|[cbn
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Meyer-Wand for DM-

Substitution rules

Lemma:

[/ tlollcbe = [[|7|[cbv/ tllo || cbw
7/ tlolebw = [T l|cov/t] o] cby

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

Theorem:

Q@ If 't n:o holds in DM-,
then [[|coy E [|n]|cov : [|o|[cby holds in DM-

Q@ IfITFe: o holds in DM-,
then ||y E |€]cby : |0]chy holds in DM-
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Meyer-Wand property for DM-

Theorem:

Q@ If ' n: o holds in DM-,
then [[|cpy = [[n]|cov : [|o|[cby holds in DM-

Q@ IfTF e: o holds in DM-,
then ||y E |€]chy : |0 ]cpy holds in DM-

Proof is practically identical to that of DM with Call-by-Name
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An attempt to extend to DM

We can try uing the cbv term instead of the specialised cbv’ transform

We check the same induction step
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Attempts at Meyer-Wand for DM

Counterexample

e = Let f be callcc(Ak.Ax.throwk\y.x) in (Ax.\y.y)(f0)(ftrue)

This evaluates to 0 while of type bool.
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Attempts at Meyer-Wand for DM

Central Theorem

Theorem: There is no call-by-value CPS transform |e| for DM satisfying
the following two conditions:

Q@ Equivalence: |e| is operationally equivalent to |e|cp, under either
call-by-value or call-by name semantics.

@ Typing: If with the rules of DM I - e : o then by the rules of DM+
||rchv - |e| : ‘O-|va

Bas Swinkels (Radboud University) DM CBV Type Assignments May 29th, 2018 16 / 17



Attempts at Meyer-Wand for DM

Thank you for your time
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