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X . . salvo errore
Co. noni c.q\ S ¥ra ng Tec\uc}'lﬂh . et amissione
=4

This noke oddresses the problem of how Jo charae-
‘)er‘\ze an intermediore wmachine state Aur"mj the
evalualion o—Fa SHSL expression. ﬁdéressins ot
?rob\em wi%ou‘)‘ O\n:j S]:H?c'.gc Im \em@n}a.3ricn—, in
Yn'lno\ ond o):se.rvinj *}\'\a-} }Do‘H\ -)lne '\ni}ia\ S‘sa}e
and the answer are \eg‘al-ima'}-e SHSL expresSioms,
1 s\'\o\“ -}13 to choraclerize ')'he. r‘e\evc.-n]- ‘m}ermec\‘aaAe
55‘0323 as SHsL expressions as well. In doin
so I ]noFe -\rc; desian su.c\\ o S'}riC'\‘ Sc}neme g?—-
using scopes Yot Scome \B)-.—)- s shed on the ‘orob-
\em o?sarlbaae Ae)’ec‘ic.m.

T hove Yo odapt SPHSUs squntox Yo wm reose
P Y o Purp :
nstead o? ‘wri;ina J ,

‘Prom 0

w\were Gu-m N = n: Gom <n+1)

———————

—I shall wri*e

\L {‘I"OM with +rom=
\Ln: G‘om Cara) with n=1\
Jo

-‘n\e inner \DlOQ\t on }\ne Ynidcne. \ihe c\e\ihea.\‘es H’;e
Scope o? n ; the act thal i} énds omn "-"‘ﬁb ﬂ':..‘_“ '

indicotes +hal ¥ r@‘oresen\s what seme readers may
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enow \Den'or as -)-;')e. )-ex]oress'ncm )'nn .(n: Gam <h+1)> .
The ouler block delineates the scepe o? Yhe iden-
hﬁef rom . “5 6“5" occurrence sxo)res '}'\'ka\‘ n')e N\'\o)e
block shands Var +he o\o\')ec}‘ \ocq“n known as "qu .;,
’\_f_v_i}b rom = indroduces o defnition o{? the o\o\)ec} |ocan:]

Ie

)

\Qnou.m as o ”; Yhe o\?‘)ec" }Defmj (=% @‘Y\cx‘\aﬂ, '1\‘5 Cii?nihch
Yhe @“ows as o %—exloressacm. No‘e }he Ccm)ras} with e
oriopnal  SASL progrom: Yhere the whole expressiem
" Crom o” was delfned within the scope o? h(r)f-r'h ,,
bo\'lile in cour Veérsion -}lne &o\oe o() ,’Fm‘n' \S c\ﬂosem

Qs sma” Qs )oossi)o]e.

\lJe S)nqu do ouwr e.xr)erimem)fs \Annm a s\ask)rl- mere

Gmbi Hous rogram , wiz. the program {Z-r the Jobulabion
oF F{Asc , 'mZP:reA B.:) 31.9 Vo de Sne?sc\oeu)r, de-

Sianeci h:j ﬂjh Vo gas\'erem, omd u‘jin& -n‘ue FAY:C—
)"lcm “z;P" as ‘simf)\igec‘ )9.3 "FEJ Krusemam ﬂrex‘z.

1n resu.\w SASL the tex} coddd be

X
where X = 1 Zip X (e\? »
h))'\_ﬂ_;&:_e r 3 C\o-.chr.—_ ]‘.‘>: ZEF r G]
el (Ck:\o:c) = Ox_-\-\b'. e\?(‘o:a)

“Tthe obove c\eﬁn;}im Vo.;s Yo express Very direcub - ie.

Ounerw*se '}'ymn \o 'Hne. recoani)llcm OE -H‘)e. Fo\‘p;e'rn
hb‘.cn— 'H‘)a} -Hne :%‘Qu\ Q ‘Hne or\&ina\\ oraum%\‘ o
e\]? s the c\r‘sumem‘} OF e recursive call
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In our no)rahcm,we would write

\[X V_Jl\_'}_'l X=1: (O)
“_ZiP y_i]ﬁzi‘;t: (1)
ILp: | (2)

‘[Zip r g with r=)| with Piq= (3)

H (4)

N x (s)
(\[e\F with e\P: (¢)
Lo+ Q)
Dbt b2sgd: dfy wharys @

Al )

T ox) ~ (10)

i (1)

The Scupe o? x  exlends over O-11 . Yhe Scope oF
zip extends ouer 1-5; Jhe Scope o? P9 extends
over 2-4 ; Yhe Scope o? r s on line 8 s the Scope
o? e\F ex}%ds over 6-10 5 the Scope o? Ov.:j ex}?mcls
over J-9 ; the Scope o? b s em line 8.

'T\r;e degh?)im o? 23 on 2-4 s orrived a\' b:)

swccessive a\o s}'mc\-icn-., FTY‘Wn

2ip (\o:ol> r = L 2ip r q
e derlve,\a:j q\os}rac.xinsF ﬁrs‘* roevm T,

2ip C ‘ﬂ) = P:\[z; roq viﬂn_f‘:-_\\ .

P <p P

H@re, ‘)-\'\e Frcher sccr]oe Y has \oee-n de)e»rm'uhec.:\
Qas o“uu)s: -Hﬁe P\aoihs ] ”“.?.’.:'ﬂ” r‘:}\" s Frescﬁ\oec\
bb our rule ?u-r )s-q\os\:rav:hcm, the rlacmﬁ o? the
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CorreS?cmciihS ”l[” s delermimed bu the rule that the

Scepe coincides Wwith the smo.“esa

C:cm;ﬁininﬂ o“ occurrences o 'H’»Q uar'ucaue v O\\AGS\'IGh.
‘Hea'e s ]o\ace Y‘eﬁec\s the ?unc}"lcnno\\ a']:):\ico\hcm
1S \e@— QSSQC':O,}'IVQ , e Hat 2ip r q [} s\wor\-

e  (Ceip r) q>.

On \ihe g, ‘[b"_".’_\fb ]0'7::33\ 1S no mure n“tow, o
Cm]o\icq}eo\ Ww o wri‘inz) lr"\cl 3" . ‘n)e Ccmvefn}im
Fouuwe.cl Seenn::j‘:UnEs;bn“ —_ '\\- is , n }e/rms of wvuwnber
QP c\ﬂara\c\lef‘s ’neaéec\, Q\ums‘tj,\ou} ‘}\)q} 8 Q

\evawce here: we owre no} ]oro‘oos‘mj o ‘no"a\icm }b

Sbn"ac\'ic uni"

Nno re-
lbe PmSYQMmeczl n .

_nl'mgs deﬁnec\ wﬂ-\n‘m G SCcr):f. are Siah'\ﬁc.om‘ win'\‘m
Fhat scope. Our ?‘mq\ resull shedld hove 5\0\90\\
Si n‘aﬁco.nce. ’ﬂﬂis obsearv«\"ncm ?reswn}s )r\we T.)rocess
o WQ\MO\\"tcm as ex}oorhns SuQcess) ve e.\e/mem\s

X —-w\a&c\n 15 o cemtinued  com co.)remck}'lcm og-)
'\n;'eae/rs—-— 0u.¥sicle ‘H"Q Sc¢ e O ’HOQ \oc‘a\ ;-erm'n-
hologb. (\z\le \'\acl Q\Teacl:j demc\ec\ ¥o c}Ioose Owr
Sccr)oes as Sma" GsS ]:;ossi\o\e._; ex c:r‘}'ms as muc\'\
as \omsik\e Fra-m Yem s & na um\ ex*ems;cm.
—.U' Con \oe c\oﬁmeA }\na} we a\r—ea.ob c\ic\ so, w\wm
we replaced

.\{P:zi\orq with =\
)9:3 P: \[zi)'.: r q B_v_!‘i Y‘:}\ . 3

Eva\ua*lcm o()om ex‘Pressnnq CTOn~ MOow be viewec\
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as G lb.r:j ‘Suc\n reducsicms (i.e. seaman\-ics ]orese/rvins
hmsgarmo\\‘\crns) “\a} \Qaa 3:0 GXFcrr}‘ @cmn O 'SCcr}oe_
OP ua\Mes S\O\QQ\ \hn}\n 'res]oec\_- )IO )-\—m\ sccr]oe.

Tn this case we con do Mal \:b subshitubion.

We have o exYoressiom o? }he chm

IDx with x=1: EGOY .
The ‘Bu\ss\r‘u\-u\-itm XK=1w —meo«ninﬁg.«\ Becmse, "4
has a v eanino outside the scerpe o? X — leads
Yo -}Jne equ\va\.en\-,\nux ?urpnezr e/va\uuo‘xeé QXT)TQS‘:“-]UH

1 lw with w=LEGD with x=1:w] |

'“'re Whner \::orac\tex- Fot'ar‘ c\e\ineaxesn ‘pne Scope or x $he
ouber brocket pair delineates the scope of w .

Q?T’{U““j Fhe Su\os\-i\u\im X=11w we ae\-

1 \[ w ‘S‘_ﬁh W = (O\
\L “:z'u\o with 2ip = )

Lp: zp v q with r=]l wihh piq=) @

A x (3)

(it e\? \f_i.l_'\;\'\ e\?:—-_ 3

Lo+ Mo wih 2241 : e\% whoaigdl )

:" X) \_»_::}h X= A 'w 6)

A | ®

A @)

-Tlnis is,"'o "‘:j ?ee\ina, 19_} '}"ﬂe mm-nen;‘ ‘}O e\imiha}e X
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-b:) su\os}i‘uhnﬁ 1w Pw = since , within its scope,
X s re?er‘emced dwice . The next} ’Hninﬁ jo do is do
wn o\d ziP , ).e. rep\acm its ouler occurremce b
i¥s deﬁnihcm and 'mserhn& s deﬁn;)icm oF its inner

occurrence , 1.€ re}:\ocinj lines (1), (2), omd (3D ]o:)

l[ ][P ‘[ l[Zi]D v_v-_}b zip =
[p:\zip r o wih r=]l wibh piq=)
I r q with r=

]}\f_‘f_}_'_!"_ :q:
1 x r

QFFliCQ}icrn o? ‘H’le above un@\aec\ ZiP '}o X =1 w

\eo.o\s ']'o 'H're e‘im‘malicm o?}he ou}&r‘ T)C' , LR Yhe
above com be ssmP\i{{ec\ Jo

L. 0 ][2':13 with 2ip =
Lp:lzip r q with r=] with pigq=T

]lrWVﬁ\r=

A

\lJe Comn NoW e\imin;}e X \o:j r@F‘Gcina 'nl'squ“
occarremnce, bb (1:w . ’ﬂqe c.\owe beirD GT:I:\'-QA -}o
+he efoQSSiO'n on 4-~6 > e Q\SO elimino}e in 'H\e
a\ouue the ou.)-em | w)nic\n 1S mn\.:j re?&re,ncec.\ wunce,

he combined resuld og) these eliminatiems s
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1| w with W= 4
[zip with 2ip=
Lp:lzip rqubh c=1| whh piq=]

pl
(\[ G\F \A_mrlﬂ'\ e\?:
Lo+ 10k ﬁk b'.'?:j]\ . e\{) Y »:.}_\-. q:b{“
1 (1 tw)) w |

J

_nre neﬂ- slep IS ome we \nowe €8 \ae{)cme, Viz

subshlulion . This -)-ime_ we Subs]-':}u}e Smne'}\ninﬁ
-@r W, Soy X, The resul s

11
IL X wth x=
Lt 2ip \f‘y'_l)_}'z.l]b:
TP Lo v it e b pias)
(It e\f with e\?:
la+ b »ii}_})b:'?:tj]\ '. e\{;fj with aiy=])
N1 w)w with W=11X
1l
A

ﬂgo.an , 1 hae not ?c“ the Maerb o-P elimina‘m W,
b€3h3 re?erencecl -}wice. 'nqe nex} S)I’E’JF 13 Jo un%)ld
ZiP o\sqm, __[n c,-pcl.e,p ')o sSove wrilihs -I howe loe/r'Form@cl

Yhe Sul:seque& Uhﬁ)‘dins of e\? as wel,
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1:1: (o)
L x with x = (1
IL I pP: )

It \(2'-]9 with zip = (3)

“:]3: Lzp r q with r=)| wh F:q:]‘ )

1 q with r= (5)

N with pqs (6)

B! €)
(l[ﬁ-* \[b "_‘Q_‘i’l. b:?:_tj:“ . (8)

L Q‘Flil_“l elF-.—. (9)

\[0&+ )[b Irluj_'\'n l’?‘-’jj)\ : e\? :j m)_-}; Oc.b :3\ (10)

1 Y _\a_n& aiy = 1)

N awd)) w with w=1:X (12)

) - (13)
] ()

Noua we oxe reacfv ~)ro e\iminq‘e ‘H‘Ic. Ou}'er Q"fj SCU-Pe,,
lines 8-12 hecome }hen

Caa 1T wih bi2= Wz
|[e\€ugﬁ\n el?:
l[0+l[bv_ﬁb:?:n3\ : elfn with Q;U:;]l
Al W) wowhh w=1:X

Now we com do sewveral thinas. On account o{): w=1:X
the top line o?jhe abwe com be re')o\aceé ":) G
and then \'-’:j Cz2. ". We com alse elimncte +he ouler
P:c‘ Scope . 'nﬂe:j ccrmmu}e; »Hna.., 'Pne. cm.}:e-r I Scoupe

con be eliminated.
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[ x with x= 2:
U i with 2ip =
I[F ‘[2:}0 rol w-}\w r..]\ \m)—}\ ‘o q = ]\
I ow
(\[ei()m_l-.k el?:
Car Tl wih b:72g) 2 elf y wih aiy=])
| w)v_@b w=1: X
1
1l

Bu'} Now L in Yo ro]r:\eavns. \Q\Qma Yhe dani]':cms
l?’ ? 3r0m\‘ec\ he above comn be re-

2)0 omd e

FreS% ted as
At [ x w_&b x:‘Z:l[z‘-F w Ce\g W) W__nﬂ W = 11"]\ Jl

omd In « r‘ea“g d&mo«nc&-aﬁv% MQAQ we wo-u.\c\ Su\osl'i)u}e
x:-_‘Z:D ond we would 3e\‘

1:1: 2
Ly with =

3

l[][zl%, w (elf ) with w=1ix ) with x=2:497)
)

One Wosy ‘o cheeal would be o eliminate the Scope

QFX:

1:1: 2
l[‘jh"ﬂ".ﬂ’-‘ )[2;)0 w Cele) with w= 1:2-.3]\ 1
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?Ouowe.c; kj o ozr'lp\ica'\icm °{? ‘ZiP
1:1: 2

\[3 with Yy = 1 ][z‘.}o (e\g) w) (2:3> w_:%h W = ‘\-.‘2:53\ A
?o“owec\ ]og) removal °J;)w|3 Sinsle Ye?&r%ce:

4112

\[D w_.}):. Y= 1. Zip (e\?(‘l:’?_: -jD (2=:j) :n :

On Jhe other hamd , in & Inly demand-driven
W‘O-:], e Cc:uH kcwe O«?F\iec\ ZiT.-. s U\Sina W= 11 X

4114 2 ;
T p P ) x s et n]) s xe2i])
1

guowed )93 xR re/mova\ o? WIS Sinﬁ\e Te’?exremce

1:1:2.

W‘jh’_’}_'\? 3:1 . I[ZiF (e)?('\:X)) X \;_xn}_h A= '2:)3‘ 3\

T lke Jhat last form helter, and comsider the
eo\rl:j removq\ o? -Hwe SCcr)oe, 3 SN VN accoun}' o{?

r

‘Sins\e occurrence ~ G mis\a €. Le‘ wus, H‘aeregﬂe.

“'r:j O'nb -]o Su}:s}i}w\e \O\‘\% ﬁrrcecl f}o do se l°3 S

Fumc}loh lSC:o}iUh. Le} ws redo ‘H'\e ame, )'Du" Nnow
i 3

in S"Ior‘nﬂa'nc\.
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[x with x=1: zip x @Px)]|
The inbroduchen X =1:w leads do
1w with w= L2ip x @R %) with x=1:w ) |
Qpplication of 2ip frces the firsh x o be subshibubed
v with w1 :Dip Clf) wowidh x=1:w]) )
The introduchon of W=1:y leads Jo
1Ly wib y = [ L2ip Celff %D v with x=1:w]] with we i1\

g}plolico}imn o-f) e\? 1S now Fussi\:\«e,%a »png sccr]oe.
@r x CZ\}SOF)DeQrS

i [y wibh g =1leip (2:C@PWD W wih w=1:g N ]|
New 2ip com be applicd

11 [y with y= 2: 0l zp w @Pw) with w= g ]
Su\as);\uhnb Y=2:iX we gek

1:1: 2.
IL % ‘.’_."l.}.'.\l X = “: H:Zir:\ w (e\fw) ";’.‘.&"J:J‘::)]\“—’;&(dzq“x]”l

Next we o/ﬂola:) 2P, using W=y wmce
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1:1: 2

L x with x=1: i\ zip (e\?w) Y with w=113]\ with 5:'2:)(]\]]

Ete. In hhis WO:Ij the dilemma does e} emerge. We need,

OF course , more ord more id@n\-lﬁefs, bt ‘Hma} does
rot motter . We could use F[k:k),o} ; FDﬂ shands
then L GOYP.

s ve':j We“ FoSSiue that the obove erm\—;\e 1S
much doo Slm]-:le. I Suﬁgesls wme , tha} Sar)aoﬁe
o‘el'ec\“\on S\nW\c\ ho} l:)e a Serious ]arc\o\em, cmo)
-n'»a\- Skm\d \ma\?e me susTaiciaus.

_N_o_\_e_. I hove no} ¥roved 'n')a} \m}h ™m \o.s)r

Veoime -}-};e c\i]em-mq does no} orise; yov the X\me

beine, 1 willine Jo believe it. (T om v
3 Om
Wi“ir:g }o be\iwe. Ha-} Hme C\i\@\mma does no?garise

Fhis wa?(, @-r i} s emc}l\.j —noe. )o\ace w\o@rc 1

90} S O bew 0\30>‘ (Enel 0? NO\'G)
Plodaansiraal 5 16 Decembor 1931
5671 AL NUENEN roff. dr. Edsopr WD ks bra
'ﬂne Nenﬁu‘cw‘c\s %urmﬁhs?ﬁmmk’?e“om



