Prof. Dr. Edsger W. Dijkstra
6602 Robbie Creek Cove
Austin, TX 78750-8138
United States of America

to fRo.?hc\e\ L. Levien
Levien Ins¥rument Co.
Box 31

NeDowell , VA 24458

so&ur‘a\oa 11 November (489
Dear /Rar)\,

-H\okaou very r:\uc\-\ {’or‘ your \etter o‘\? 12 Sep. 1Q8z
and }the enclosed “To: a new ng‘amﬂﬁnj nototon .
When T received wour paper, 1 }ied to read i+
Awice . 30‘”’\ }'lmes 1 30‘}‘ qu\c\c, so 1 G)QO\ i {?of‘
‘loder ” e the corner o? ™ desk. \(es%rdc:j evening
T relurned do i+, and shill 30* stuck. Yoo wrole n
Uour coverin \etter “']_ have Sreo& i 1CM”{D in
ex?\aining .. ) this motahion © \ can Belltke T
{ér Gou could have done some“ﬂr‘\j radi;a\b
new. Fnd as it looks very sim};\e indeed, we
S\‘\ould )nb to Ggure out how to ex)‘)\a’m o cleaf:\b.
( So clearl hot 6imr.>\e mind like mine can un-
derstand it))

—

Yor o slrarh let me +€l\ Yo the Fro\o\lems )
CNCOun¥€Fed3 n Passin we can disScusSs how
-H\ed cou\d hove been GVO?C\GG\, and su&ﬁes+ (mincr)

\mProvemen¥s .

\Ieg minof Fo‘mh i? “_gu_t_‘i_e” is an idenk{jer
n youf PerGM,auoicl s)o.r'hn (0N sen—}enc.e w;\)\
i‘r,{?,r “«Q_':‘_}%” s another ?Qen}} F:er‘. On )':3.’2 +4
the Frob\em conld have been solved \—a:j using o
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semicolon: “.... the on\:j o.rgumen}; worite * dlsP\lcvs.... 9
(’ﬂr\\s was not me?uus%hs.)

1 was c\is)rrac)-ed )D:j -Hﬂe oy uSu.O\N-:j the Suy)er'—

* .
$Criy>¥ 18 G Fos*?ix o?er‘c(}or‘, e,g_ y() 2 1S o/com-
F\ex number 2* s its complex cor'ju:jq}e. TF Yook
me qw’re some lime Jo realize thal the Io noralion
has no such operator and thal all would hove een

5‘.m,>)er RP “wn'*e" i \'\o.d been T?F\aceol e o more
neutral ‘uc\enkﬁer, “show” s

T was daso o« lite it c\t‘s}ro\c}ea bo Yhe
-—F.Z +20 -~ 5 (Qc)“)of\)” 5 \A\'\ic\'\ 'S hcn\~ used

in the mnexl examp)e, Whichy ~reaked - Mae B

n «\)je nex} line o litle Yoi} F)uvw:j,

x x
X

Tn the mean Yime i is more than 2 hours
later. During those hours 1 wmade an e?ﬁ:ﬂ“ o()
rewrixinﬁ “Aechions in To " — e 0 X1 )includeclg_
contain sy ﬁl‘ﬂ‘ e@?)r)‘-. \.'\It\o& T tried to do
was 1o SeParoJe seman}ic o(ec'is'»cms rorm s:jn’rac-
He ones and Yo give the rationale 4or the
loHer ones. Tt mo.J be worthwhile o Poin} out
'H’\o&, n To, the semjcolon s now ri8h¥—asso~
clative , and no \m’ge{‘ @»lb associa Hve as In
RLGoL 60, Yosca), elc. Yo coeuld add in this GTSf
Paraamrh e hint c? -})\2 9=in ~not shoum in the
Simple example - +hat now L;Pera&ors could have

mofe achons amonﬁ 'H'\er‘r' a(‘gumen)’s.
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On Fase 3 1 had two minor \oroble,ms. Tt Yook
me qui)re some Yime be'@rg T hed reclized ¥hal,
while in :jour exwm?\es write ,+erm Cand loter
+ - . and = ) are oPePa)fors 5u\,Pf>osed Yo be

2 ?

c{eﬁned elsewhere -or l:ver\nofs even \oo-r} o{? the
To no)ro.)'id'n-—- ek s ;Sus} an ar‘ai}‘rab %den}igel‘,
os arRitra as writetwice . This is one o? the
Frob\ems o wri}ﬂ'ng ke:jwords and Pred‘nﬁned s:ls')em
‘ac\en)iﬁers in the same —ﬁan)‘ as orb&mrn idenlifiers.
’ipbo% ofe dhosen on mnemonic comsidercbons , the
feader wi“\ou)t O lanﬁuc;rje- manuo\l - can 53'}' u‘}‘}erb
Con{&-sec\.

“The other unsolved Frob\em was with GYoar
deﬁn‘o }') ons o( wrﬂ'e}wlc.e s hc\s inolen)ra\‘»on c
meanin or 18 ﬁ c,m\a a Sua\ aic ‘\'o Pof‘s'm nj ')

(T hope the lotrer.)

T wmust ad mit Yhat undil a {)ew minules ago
T had overlooked Yhe Pe.riocls aﬁer achon (34
Aerm (3+6) and rer (21ri4) . ?reSumoJab 'wlesie
Periods are Por) o? the To no*o}ion; .{) so,
T woddd like this Yo have been siressed. k'XQSQ.
Yhe ‘ru-\o sentence starbing with “The nohakion -rur‘

this.... 7 coud do with ancther Per'aocl. Y dhis
area T have had Srave Fro\o\e.ms with +the composﬂof‘

o()our‘ \afesto R asta )

With  }he \cst exomr\e o‘? -\-»\is sech on 1 have
serious Fro\o\ems. What is the Scope o? the
ar\bih‘ot_j vdenh ﬁer x ¢
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—

— - e
tor 'ms*“ance., Comrit 5e+ 5 9 on 'H\e scfeen

bv wri)ﬁnj and Yhen Perﬁ;rminﬁ

+. .2 3 » X,

wri{’e X
write x5
‘+erm ?

T think so, but T also —(%e\ that Scope rules
need 1o be made wmore explu‘ci'}n (ﬁnoﬂmer —Hr\ins
T see cm\:j sus*‘ now that on P2-3

e Vaﬁo\b\ess ac“i on

O new role ﬁ;r‘ the semicolon has heen inlroduced!
T think it can shll be uviewwed as right-assacick ve,

but Hhis needs mvesé-iﬁo}‘.cm.)

Bu+ is :jom* ocwn exom P\e Skcjvﬁac}‘lco\\b
correct”? C_leosrla '
- X ; write X, term

18 an achion. I\? this achon is Sumolied as
\ast OxfBumer\)“ Yo + , i} should he
loreceo(eol b:j o semicolon:

t 23, 5 x3 write x; Yerm

this woe 4he P\ace Hhat -ﬁrs} 30\~ me pwuzzled

= margine T wrote that here newd de fmiKons
seemed Yo be hidden~ . Now 1 hove seen that

Yo Uelated You™ own sbnhc\‘ic ru\es, 1 am
worried. Let us Swppose that this can he ﬁxed.

X x
A
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Problems on pege 4 ,aFar‘\' -ﬁ‘Om the )cossﬂf:)e signiﬁcancc
o()lnclen‘\l-a"ion. Could +he ﬁrs} exom)-:le. be wsritten
G5 -@)“owS?
count: o start end ret;
wri“'e S'\’c‘r}';
= shtart end (ret);
+ start 1 o :j',
Count Y end ret,

Here , and s'umi\o-r\b in ‘\'\ne 5co\ on\mv\e, "r%e SCQ)Oe

ru\es afe unclear,

Tn the ged eXQm}ale it would have ke.\)oed. me
‘.F Yoo hod siressed thal no new rules or conventions
ore needed r()cr (anc\ictns (like gcd) Yhat deliver
a value Car ¢ Number o{) Jalues ). T\D @rs* (errone-
ous ) imPrQSs;on wos thal the line “re} x.”
represen)ecl SOMeW\m\j new , On\D explained ‘\93
exomq‘:a\e. 1s 7 impression correct Yot \n order
Yo show geel JF (244) cand C(4+11) , Y have +o
progrem

+ 24 > x;
+ 4 Il - Y
3cd X 9 > 2
write 2

term 2

And Yhat <l inYermediate resulls have Yo be
nomee ! 'l’;) so, the sechon ”Ta\cinj argumen)‘s”
skou\d/could Fer\wa)vs be extendecl b:j Po'm)ﬁng
out +he -()ouowiﬂg.
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The Ythird argumen} o{) 4+ s an action that exFec}'s
a S‘ms\e ('»nk-*&er) c-rgumen']'. We wish +o s“ﬂ’b Yhat
‘m’reser orﬁv«men‘} to wrife 'u]r\ic\q requires hro
orsumen'\-s ('|n¥e3er adeh achon). . The. . i
mechanism creates the Poss‘nb))ﬂ Yo name the
'mHjer ar‘ﬁumen} suﬂolied and to oﬁ?er N
combimakon with Yerm - S0y - o wri te.
Would — wour Yerminolo —

+ '2.33 write™ j:j
have been semaﬂ)ﬁcc\\b ec’(,dvc.\en)‘ v Hh Howr
\osd eXomP\c o() (‘Ta\(in OL(BMMGP\)‘S 7 1? so,
thad  would hove clarfled —x . (R} would almeos)
ma ke —%x  inlo wn ochon | viz. that Q{; Nnamin
ks or‘ﬁumen}55 n Phot case the semicolon would
no \cnaer he o\ler‘\OQ.c{ed.‘)

1 D — 1
Ihczzmqsb Sa—Fep—ot o SseTFoF ok SoR
—~ 4 3 \ \ 1 \ ‘

\ 3 . X
Am ' correct that the lest exo.mr,\e o )q.4

should heove been

wri}efc\ir‘ (}wor\ums) 3'\'erm ?

—

I do not understand mc«kepa'rr un %ap o? P.S
ond woulo\ \i\<e to see an excmn)o)e. o? l\)-s use.
T tried Ao write 242 338 on Yhe screen

usin wﬁ*era:r‘ and moke poir but did
no“ ‘.buc<eec\-. wri\'e‘:c\.‘r‘ rneeds \‘WO &c\'»‘m ar;rju.-
ments | Vno\\<e1>o\;\r‘ needs hesides X omd K

one occhon o umen*“ and Yerm s Yhe (‘n’\ly

Curther achon  available.
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g § 7“‘4r7'|ed o convince m sel? that
QPPend-b-\heo.o\ A emyﬁb - list;
writelist list,
term

shows 1 on the screen. 1 O‘VVhed the cle.‘(?'hi)ion

o? Q)O,)enc‘—-)o-hec.d " c\oinj +ke subs)‘i)‘u)"\ms {SN"
num , list | and ret . T 30\‘

(*) \iS'})' wri}ehs-\- \iS‘)' 5 "“QrM><—§ null {L“-’ (&N 1 emrb) *’)

n w\\id-\ 1 'IV\)'er'Pfe)‘ed list 5 null & ?u“ [

dummies. T could no} e\im'mc"}e. -\kem Dicl LT
5°me‘)~k‘m& wronj?

—_!_n the sechomn Dota Shuchures T SO’)‘ lost.

T Yhink -H'\c.“, '\gi)r can all be macle wneam-
blsuous and ?ﬂfq of contiadictions, You did
_sc;me’nw‘;rﬁ \ery  \ngen eous Yhatl indeed oy
;5.',:,6*@ o\e\igh @4\ _Combinakor{?,j\.fj{; Sa‘m?“ci‘:? -
and ﬁexi\oﬂib- = g)orma\l sﬁn¥ak would he )) )
Then Yo would not haw -()c.\\ev\ into Yhe '
‘\ro.P o{> Yhe m‘nss“rﬁ Far‘er\"r\weses. Also i} should
be ‘ooss‘;b\e Yo strade the reduchon rules. Would
the next s}e/P aﬁer *) howe heen Yhe eliminakion
of hist 7 Like

writelist (=2aull ()u.“)- Fu\\ 1 emFO:J); term ?

Now 1 om worried cbout +he semicalon in {Dmn)‘

o? Yerm! L S‘cve. P
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I? you can c\ariG madters, f|ease let me lena:
:300\1‘ endeavour sS€éenrms ih}ﬁsuinj e,nouj\‘\-

\I\’I')’)'\ m\j Sree}'anﬁs candl bes¥ wis\'ies,

:jou\rs ever,

Ec[sse.r W. :DBLS“M

em::l, O-1



The main mechanism n 1o is the aclion, which
consists S:Dr\)c\c)ﬁcc‘\\ OP an oPera-\-or ]Pollouoed \0:)
the orFmPr'\cA'e number oF orsumen)rs of the
&PProPric&e Yypes. For \nstance, let show be
an olaerc«\ror acce)ohnﬁ one orsumerﬁ- and let ibs
a‘:‘:\}cahon consist o]() d‘nsFloJ)nS its arﬁumen+
on Yhe screen. Then

show 5

s an ac}ian, and when thotr action s )'Derfc):rmed,

Yhe ocreen shows 5

\Tﬁm orb‘;na] Fexy: “This bpe °€) mechanism ...
hos wr\‘H@n "H’)Q V\U\Mbef' ”]

To disF]a\(j 5 67 we could now adopt the

con veniion OF ngro.m m rlﬁ
write 5 (write 6 ( show 7))
which shows ex‘:\'aci}\\«j that +he ?‘.FS'} wnte IS

o.]o)o\'«ecl 1o dwo arfguments, viz., the number 5S-

and the oackion (write 6 (show 3 . TThis

stjn\'&c\'ic convenhon , however, would lead 1o

una C@§+abb mor:_cj c\os‘»rB Paf‘en‘\%e&zs od‘ -)he
o

end Yhe program.

ﬁ\*erno\hve\a we could O‘dop* the convention
of Om'a'n-'ms all Pc-ren%.eses

wrile S write 6 show 7
because With Yhe knod)etlje. of +the number OP



arﬁumen):s that each Q‘FQPG)"OF s QPPISed '\o,
our program without Paren})\eses admils On\:j
the yprevious p orse. Ex]oerience with hc—nv;\j
Ccnn)fex'}‘-c‘epenc\en)r Caf SN has heen St nc{er\’ﬂj
un()auoura\ole not Yo Qc:\oF‘]- Yhis cenven¥on
@r‘ To .

. 1n Yo . o convenlion has heen adoP3reo\
thaty seems 4—0 S]ve ws %e )Des)r OP turo
worlds. For an ackion dhat occurs in an argu-
ment list but is not the last ars’umen‘)‘ o()
this lisr, the Par‘en-ﬂ'«eses are maintained, i.e., we

Prosr‘c-m
(o\c}i on )

Since Yhese achons are very much in the m'\nor)b,
not too many PQf‘er\’\'\'\GSes are introduced ¥his
Wy A~ aclon thed occurs as last c\r‘gumen§-
on < Fc\ro\meﬂer \ist, however, s not  surrounded
b:j o ‘oaren}hesss peir Put is preceded by o -
semicolon instread, i.e. we peagrson

3 action

Since suck ochons afe the vast mayon )3, we
nawe eliminatedd most Foren H\eses w—;})\ob\‘)
SanC r';ﬁc‘mo) context- @ee )f)o.rs‘ma. YA To ., we

write owr abouve ermIzle

write 53 write 6} show 3

[ek.]



