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Lanlbeds caleolus

et =

MOVE (2 s(x)
e 0]

jAz M. =
CHp 8E&, 40
R [
EXI “uncting™
Lo opop i
[M] stz

Cwhere Lis o fresh lubel asd B iy o Tresh
ropisicr.)

F_.ﬁ_. ._i s

build clasura for £
ALLOE Rt L)
Mavy R, 0], 4
MCVE  [R, 1], s0%y)
MOVE [ ) s(a,)

FLISH i

],
i _mw._ﬂ?dlmn._:_... e e
Wwhere L is w fresh lubel, # 5 u
Tresh register, und FVIN]UFNING =
*H.:.. ....L..u...".r.u
[{34, N} =

CHP Ay

BNE '
EXIT “pairt
.___ DO fi
Lap Fi, 41
ANE L
[],
fa: [¥],

(where &g, fs are fresh labels, and Risa
fresh registen)

mﬂ.. L_“.m.H 3=

FUTH =]
&1

m:.h.__ ==
EXIT “uniz’”

Ap=-Crleslus

_n."c..k._m.m., -
1 build a slack clasur=
EAVE #H
s clear the stk
MOVE SF 4
.M...__".T:T:_.:

(where R iz a fresk sepister )

mmﬂ?___:h 2
RESTORE 40
],

lussical disjunetion (A ste-gulenlnsg)
LOLFuelnn (Ao gy it

T.....w L'_u. mp =T

CMP 5& 40

ONE )

EXIT “disiunction”
£: POP it

ﬁ._..u.hb_.b. s}
{where 15 a fresh label and #s & frosy
register.)
[lajM], =

PUSH  sla)
fAf],

Table 6: The compilation of 1erms

45iC canstanly

m.nﬂmu =
MOVE ¥ 4n
UMP SE 40
BNE {
EXIT ¥

s pop I
Hixm R

{where { is a (rash labal wd fiis g Tresly
regisier.)

m.__.z._...ms = Tu.
Valze], = [9.

PPute’ hasic funclions

[l =

scheck for suflicient argunents
CM &85, 4n
THE T
LEXI “luenciion™
for Mave @, |57, 1]
PUSH  def
use [ 0]

(repzul following code for s = 1. ,.n = 1)

Ji:  Moave [FP 5],V
MOVE  CUSF -1
PUSH  F iy

Iune £, 0]

Jai Move [PV

i 1 values ure now on tap af stack

CalL wlive

ol v
Cxp 55, )
BNE {
EXIT %

fagy TPoOp i
IUMP R

(where n = 1 s the arity of [,
fav - fawt are fresh labels, and 1t is g
irash registe;.)

dct

some “hwpure” basic lunelinns

=_m__‘m.__ -

R
AGE
[EE
o rop
FLISH
gy
R |
T H
Frn]y
R P

BE 5y

i,
“lunction”
7}
ftfy
el
¥4t
ity

bwhere i g are Tresh lahels )

[perinit], =

[
(NG
ERET
Jeriredy e
Flsn
Uk
Fine R
: CALL
[haia]y

EL
Ll
“Tunctizg™

L
drpc

[t 3]

(whese pring, peinty e fresh labwls.)

Tasle 7: The compilation of terms, confinued
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Bad Clused SIIuGire 4 —o 5. e raowing talhle
o use for obdects and merphisms of a co-control categary:

adlly o w

On morphisms

Contral  Co-contral Control catezories Co-control caleporias
1 0 G Ay O:0— A4
A B A-x F B oy | trd — T
4 4 VA% A 4 4 Ard—Ada 4
AqH AaRB et w 4 5g xB =0, +2
B4 A i — B4 Woidlls =l
Bo-4 A_oB coapp i B —= (B o 4Y3 A app: (A=<= Biwd . g
cocwry(f): (Bo-A) — ¢ curry(f): € = (4 < RB)

We use the usual notation for coprogdy

s called ik, and the dual of &
names a5 their dogls.

Every co-control calegony is
defined as [, =
thus ezch wo of the constmicts H..
Converscly, one cun skow that every
conlrol categmory. Thus, en-contso]
wilh finite coproducts. The presence
Section &,

- EF
o5

A —c (. Notice that ons has B,

E—-category

calegeries cun be scen as a natural o

cts. Following Thislecks ( 1997), the dual of the tnap 7

is called force. The Temaining structural meaps keep the samie

caiegory m the sense of Thiglecke (] 997), whera 4 is

= ::_'.4;] & B and H = =A@ —8);
id A can be defined in terms of the third.
¢an be fully and tailbfully crmbedded in a co-
xteosion of & -categories
for the duality result in

A

!

A —< B, ar

of finite coproducts is important
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PrHM N :AAD | Als
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[Fmd:B| Al
Hr-MN-B | Al
MrHaA M1 458 | AL
[CF [e;] M- 1| AT,
[CFped M4 Al

L= x4 | Al
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[T p(rt, 880 AV B | A
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v
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o
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® THE CALL-RY-NAME  dan-CAlcutus S Aw
WWTERMAL  LANGUAGE RR  (owThol CATEZuNIES

° THE  C(AL-RY- VALUE Was CALCULVE 13 AN
INTERMAL  LANGUAGE mR [0-toniRoL  CATECoRies

CoftRoLLapy

N THE  PRESENCE  OF  PRebuers, DISJuNCTION,
AWb  cammReL

CRN  Awb ey aps SOMORPHIC

N A No-TRIVIAL WAY

(CF. ALINgka [929)

L Lypes:

=i 2
47T =
fAnk, =
(L =
[AvH] =
W=D =

O terma:

=l

e

=)

e,
[=10]
(i)
S g
18E)
] 44D
(158 BET
Qo t, A
e, 7] Mp
e, 27000

Tanle 11 T svnsacnis trenslation from eall-by-vaiue te call Lrv-rinnne

&y wliere e f50 1ps eonslznl
|

R
£

(4 AL
(Rp 4 ety = L

= ._..._L..:,_umz

ha AN i)

= 3dT) .

= AlAMEE ghn (g CL D a8 [ )m )
RTRELN LR {3 188 )

= Arifl, ‘_q_u_.:\:?.;___:_ [#]%)

= ik “;I.:_._.-.R_u_._uw_. Jua, 450

= ._.xu__m_q_n_...,.._?.ﬁ__:.u._“\,“;__.._ﬁ___E:.

= Arldl Jiw __.H

= byl “.;;;:.

= bt St AT e

= Al "_.__u_q?‘_. iy

e At O AR e fg e 1)

Tuble 12, The syntactie translaiion froue call-by-mame o cali-pyvatice

LU tvpea

Jerp
1Th
JAnR]
qLp
Qolv 13}
d4 - Fp

O teema;

Q=0

feh

del

L 2
fap M
fare M
“_._....u_ ..._.;H_

i

a.nu: w_:.—_
ex, 5|0
n....___....”.. wu.:__ b

x, welbere o 55 DyIE GO

41 v gish
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= a&lTP.g
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ru (OMPARE WiTH YINTUITIONISTIE fom
TPE A+R Qerved VIA L fing eace

1(Aa8) © HASEGAWA, KAWUTANI [0r];
2Av@® BASED N FlLinsyer ['gq] -

CBV REcRSION ¢ Cav | TERATION
&> €eN RECURSION

e
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