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~ :.~;_. i-, . . . .  7.1. EXPON~IATION PARSES. 

: msc s i . ).9, 
.V~te;f~'cm ~atematikmsski~mndens Arbet~rupp, Stockholm. 
• ..We a~z'ee with the proposal AB 5.2.1." 

L • • .: •: " " - •. 

• ' - ~ : ~  7.2. ~ OPERATOR =. 
• Discuss ion .  tlef.  ~B •5.1.1, 4 .2 .1 ,  5 .2 .2 .  

,Y0.~ from ~tematikma~klunRmndens Arbets~upp, S%ockholm: 
"i~e a~cee with the proposal,Re 5.2.2." 

Vote from Fault, Stockholm} 
:"~e agree." 

: . : .  /. 

26.-10.1959 

. : ' - "  

26~-I0-1959 

~8.10.1959 

7.3...~..~ Z~ZCT, FO~, ~ snmoL ~oa. AUnm..ARY . ~ ' I . ~ .  
i~scussi,~. P, ef. AB 5.8. 

7,3. !. Yore from Rstemat:ikmss~'~zm~.mde_-- Arbetsgrupp, Stockholm: 
"We agree accept the proposals AB 5.8.1, 5.8.2, and 5.8.5." 

7.3.2. V o t e  f rom Faoit, Stockholm: 
"We a g r e e . "  

7,5.5~. Proposal fzom K. SamBlson, 14aRe: 
"The followiwE standards should be Set up 
a) I t  should be ,_;-m~_etak.ably charac ter ized  end zeadable.  
b) I% Should be kept separate from AIEOL programs as far as possible. 
o) At least amen&at bardware-,w~roups, i t  should be standardized as faz as 

possible. Underlying machine charactezistics usually are not unique:" 

See also the remarks by the Paris sub--committee, AB 7.ZE.4. 
7,~,4, Vote from the AIE, OL...gr~xp at S~,wmlm .~oplma AB: 
• ~ agZ~", 

7,4. A~Ay DECLAEATIOR3 IN PROCEDqE~, K~ADINGS. 
,~ .~: Disoussicm. Ref. AB 5.12. 

7:~4.1. Com~emt f~rom H. Rutishauser: 21.I0~i959. 
"I.n a,u a r r a y - . d e c l a r a t t ~  comlxm~ts of an array c e r t a i n l y  may. occur:- 

in 5.~2, because at the monet such a deoiaration occurs, y[s,3] has no m~." 

:7-,4',2. Vote from I, IateematiIr.m.qlc:i.r~ilnnclens Ar'oetsgrupp, Stockholm: 
• "weaooept  propos  

7L,4,~. Vote from Fac i t ,  Stocicholm: 2B.~-10.1959 
:.,,~e::ag:r~." . 

2.XI,59. 

26~I0,1959 

7 , 4 . 4 ,  V o t ~ , o m t l m  .a/,~,OL...~-oup at  ~ i m k a . ~ ' o p l , ~ , . A B :  

2B.i0..1959 



7,5. SYmbOLISM FOR LABELS AND 3rITeS AS 00TRE PAR~T~S FOR PR0CE~ES. 
Discussion. Ref. AB 5.16, 

-7.5.1. Vote from Natematlkmaskiuu~lens Arbetsgrupp, Stockholm: 
'~e accept with pleasure the proposal AB 5.16.2." 

7:.5.2.  Vote from Facit, Stockholm: 

7 ,5 .3 ,  Cogent from Signs: 2( .10.  !959. 
"In ~ 5.16 it is sssarted that the 10ZOlOOeed change would ~reatly simplify 

the work of the ~rsnslator. We want to state that this is not in general true, but 
depends/iOn the structure of ~he translator. 

We want %o support, however, the idea of characterizing rye labels among 
the procedure parameters, because of the readability, which is increased when one 
can immediately see from the he-_d~, if the procedure has other exi ts  as 
norsml ~e. Yet we do not ~ the proposed notati~ nice, but woul~ instead 
recomend the ~Eesti~ of Backus (Backus' Paris report), according to which 
the possible labels are added in an extra perenthesis." 

7 .~ .4 .  Vote fro= the AmOL.-~up at Smmka A~vopZsn ~S: 

~:6; Comment from H. Ru:kisbauser concez~.ius~ ~:1Q-~9~9 

; / ,  ~ EQUIVAL,,~CE D~C~T ICR(ed)Ref .  AB 4.10.  ~ii~; 

the ~t~en~tiOns of  the 1~opoaer. I t  seems to me however. 
If:th d equivalence-declaration serves %o exchanSe a subroutine a~t aQezq~in 

place ina"written ALGOL-program, then we have already a device for this: 
~ e * ~ ( x ) = :  (~) be ~ ~ o ~  to ~ = e d  in  another ~ o = ~ u ~ i  ~;X, 

tha ~"~e.xch~.~S~only a ~,mmy name for the itrocedure actually to be used;, i~.we..c~ 

P RbCzpu~z ~ (  . . . . . .  , ~ ( )=:  ( ) ,  . ) = :  (., . . . . .  ); 
e e o ~ e  

~xoh(.} == (v); 
eee 

Here the main pro~Tam using xxx has to define what exch actually is tO bee ~:~. 

eoo  ~ :" 

. . . .  ( ) ) (  . . . . .  ) ,  
eem 

STOP 
PRooz~VRZ =ooa (p)== (~) 

~ee  

BI~CTIN mocca: 
i 

e p e  i 

mOCCa ; 
I £  however only in the translated program a subroutine which is used ~here i~ 

to be replaced by another subroutine which also is -1Ready in machine notation, then 
the description of the exchsnge is obviously not a matter of ALGOL, but rather some 
kind of "auxiliary ~n~ormatica". Therefore I believe that the equivalence declara- 
tion is not needed." 

26.10.1959 
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7.7. Comment from H® Eutislmuser :m~oe~.ng 21.10.1959. 

.~.;SZGZmmr~ v ~ u ~ z ~ :  c c ~  (ed.) ~ef, A~ ~.7, ~.~.2. 
"Agreeing%, but also subscripted a~lables should be possible inside the 

oonstm/t declaration. General form: 
c B~V: . ;  v : = . ;  . . . .  v : = ~  

where V may be a simple or subs lpted vazieble. Cf oovxse B~IN . ~ ~ _  maFbe t 
omitted of  onlF one covatant i s  d v l c a ~ l  so. I t  i s  mY f e e l i ~ ,  that  me conszm~ 
decla~atim~ should serve at  the same tLme to prov~e storage a l l o c a t i ~ ,  i f  the 
var iables  are subscripted. As to the q~estio~ 5.~.2, I see no syntactical contra- 
dicticm in asslamlng new values to the c~tmnts, but this would render the trans- 
~at~ ~ o ~  ~r~hie~." 

\ 

~ m ~  o=um~Z~. ~r. ~ ~.~.~. 
"We .do not qui%e tmderstsmd the q aestlcms. A deC~atiom is pert definition 

inclepend~nt of' the ~ ~-tory of ~he program (Oz~iprocedure) :in whioh it occurs. 
"Comst~ ~ in sedse 4r the a s s i ~ n e n t  ~emlara t i~  ~he~eforemeans " c o ' t a u t  with 
respect  ~0 ~he r ~ n ~  h i s to ry  of the ~ro~ram". The ~ s e s  allu~ed to ~n %he questions 
should ~ programmed by appllua~i~m of the ~ssig~en$ statement." 

7.g~ Oo~ea% frdm H. ~'t~.shauser oouce:m.t~g 

rm~c~o~ ]mcz,a~o~ (e~.). ~er. ~, 4.e. 

21.10.1959. 

2~,I0.i~9 7.10. Coment from H. Rntisheuser ccmoer, lng 

~TIC~S Ir~ PROCED~E HR~DI~ (ed.). Ref. AB 4.9. 

"Z ~'opo,,e: 
~UIR.F,-deo).anmt~.m as fol lows: 

\ 

~ot:Lons and procedures vhich ar~ used T-,Ide the procedure ~ not def~'z,ed. 

there (by a correspmMl.~ f l m c ~ -  or ~oceJ~.~.<t~cleration) shou/~ be listed 
in  the h e ~ l i ~  of the I='ocednre by a sl~al declara~on: 

Fu~: ~Ul~ (Z, Z, I, ....,Z) 
The word-delimiter RSQUI~ followM by ~he l i s t  of the names Cidentffiers 

I) of ,l~ these tC=r,.o'ld.~ ~ prooe~uzes. 

l%u-pose: The user of' "the l : ~  can ~ - ~ i a t e l y  see, vhich flmctlc~s and 
procedures are needed ins ide  the procedure, ~ the t r ans l a to r  ,my ~rovide alarm 
i f  one of these i s  not fed in to  the mechine toEe~h~r with the procedure ~ u i z . l ~ ,  
them, 

It is not needed to list a procedure or func:tL~ declared iu~Ide the proce- 
dure, or fUnctlcem iLkke sin, cos, abs, .. which are supposed to be permsnent],7 
avai lable .  ~or m~st a function or procedure be ,l:i.o'l:ed which appears as a parameter 
of the procedure, because ~ a parameter mQst be delivered by %he next ~Sb~r 
procedure in the hlerarc~ (emd ~mt ~ delcared c~ required theme)." 



7.11.bestial _~am the ALGOL group at Re~ec~r~tral~n c~ucerning 

E~OC~'~,/~ ~PU~ ~ ~ ~ .  ~ i ~ . ~ .  

"The Zttrlch report ~s mint explicit cm the point of ex~ctly how a procedures 
wtdch i s  t o  be ~ntered as an i~F~t parameter to  another procedure, should be spe-  
c i f i e d .  She~OA the complete fozma! stractu~ including the =:~ be quoted, thus 

for example: 

~(a.  ~ ( .  , ) =: ( , ), ~ =: (e, e)~ 

where the heading of the decla~atic~ for A sta~s: 

m~m~ ACx, ~( , , )=: ( , )~ ,),: (u,v):- ~" 

\ 

7o12. S,~stion from th, ALCOL grc~ at Regnecentralen concerto/rag 
IrlVAL~ CZ OF Ft~CT" ONto 

"We agree with the ~LILUF~L group tl~t th~ word 'equiveulence' is ~ufor~mate. 
~rther al~ernst$ v~: 

subst~ ~i au ,.," 

7.15, Ques%i~ from the ALGOL ~oup at Reg~ecnt~alen c~ncerai~g 
TI::~ ]iT..~_.~.RS OCCLrP.P.IZ G !.N ARi~Y DECLf/~ATIOHS, 

"In an array declaratiau %he subscript ranges are defiued by ~lis~s of integers 
separated by commas' (ZUrich report, page ~4-~ L n e  6 from ab~re),~ It is .not clear 
whether these integers are to b~ understoc4 as iut~ge~s G, i.e. positive integers, 
or whether negative integers a~ permltte~ as well." 

7.14o RAm~k from Jan V,, Garwick con,.morning 

THE OZ~r!~W OF T~C ~ATE~.h~To 

"A for-statem~t~ e.go of the form 

will accordiug to the g~rich report e/~[.ways b~ executed at least once. If a eadb 
are c~mFated m~be~s ~nd a = b, this c!em-3 F means tl~t ~ shall not be executed 
a% all~ Would it no$ he 'b~t'her £f this was taken into consideratlc~ so one would 
not have to precede ~ forget, tenant k~" a test to s~ if a > ban, A. i n  that case 
skip the for--~state~nt? ~ 

7o15o C(~mm~nt from H~ ~ish~u~ez ccnoern~m~ ' 21oi0.1959 

"If the si~s of c~a and b are different (in F~ V:=a(b)c (edl.)) , then the 
list a(b)c is empty. (With sn e~p%~ list l, F~. V := !; hss the same operational 
effect as !,F false)° " 



7o16o Fmm.orandum f rom Ho ~tiahmAser concerning 

• i'i'~<~m,~st Be, clear that the rules for ~ z c ~ - d e c ~ t i o ~  i n  procedures*) <as 
given .:in.~he ALOOL~report, are t oo  restrictive and therefore would allowilcmly: the 
most trivial applications° In oxder to remove this difficulty, the AiGOi~roups 
a t  Z~riahl and Mainz have spmat considerable time in  discussing p o ~ s i b l e < s o l u t i ~ .  
I t  was :found tha% i 

a) aithoUgh it would remove the dif~culties~ it would be highly illog~l to place 
all parameter-dependant arzay~dec:Larati~ (i.eo also those for variables 
OccUn~g anly "inside" the proce~re) into the the heading; therefore i~is 
soluticm ~zA~t be strongly lejected. 

b) If we a!l~ all arr~v~declaraticm~ in a procedure to depend on the imFa~para- 
meters, this would remove the restrlcti~ also. So far, however, this is not 

a l l  the the  te ., op ed to 
describe some exampies. 

~.addition to thce~ more or less syntactical rules~ the present writer en~ 
countered several times serious ~ouble~ when he tried to describe certain com~ta~ 
tions with ALGOL under thee pres~%t rules. That this trouble is By no means confined 
to "ambitious" examples may be ~ac~n by the fol!~,~ng ALGOL~progrsm, which descrY= 
bee the geueratio~ and storing of the reoiprocals of all integers from I to 
(whs~e given from the keyboard into the machi~e)o This rather modest problem, 
even after adoption of the "soft rule" mentioned above~ could not be described 
by less than a main program, calling in an artificial procedure VOID, which i%~ 
self calls in sn eq~lly artific~l procedure REZ: 

STO.. 

x := 0 ; RETURN 
voiD,  

REZ = FOR k := l%l)n ~ r := ~ ; 
EETV~N 

I ra a in routiue 

I subroutine VOID 

subr~atine REZ 

*) that arra; ~ ........ a~&(.zm c~u~;erning parameters ~y be dynamics ioeo may 
contain e~p~ssions o 
*~) The mlbro~%;in~ '~ke~TboaTd (p) =: (n)" brings a new nt.u~ber from %he keyboard into 
the maoltine~ it mus!; b~ writ~cen ~./ready in machine notation. 
~*~') Procedure VOID se~:~es only l o  ekield the aITay r[ ~ against the outside world 
~m. w~uich no v~otor r[ ~ could exi.st (be,:a~me t~ere is no corresponding' array, decla- 
ration . . . . .  
**~*). keyboard has no iuput p~ameters, ~OID has no output parameters; for this 
reason the positions for the co~espond<~g parameters b~ve Been filled by dum~y 
variables. ..... 



In view of all these difficulties we finally came to the conclusion that in 
order to rem~e the true source of all the trouble: we should no longer hsitate 
to adopt the only contradictionfree solution, namely the introduction of fUlly 
dynamic array-declarations according to the following definition: 

An array-declaration stands at the beginning (i.eo Just after BEGIN) of the 
compound statement Z for ~hich it is valid. It may contain expressly- 
which depend on variables to which no new value is assigned within leo, 
nor in the I~R-statement (if any) ~mediat~ly prec~d~mg ~_ . 

With this new definition, the example cited above m~V be described as follows: 

(l)=: (n) ; 

S T O P :  . 

r '  |H  . , 

• . . . , . ,  

I can understaud that this ;roposal may be a shock to the reader who supposed 
ALGOL to be a well established Isngaage and just got used to ito Moreover I am 
fully aware that dynamic S_-TSy~declaratioas are not essy %o handle because they 
not only allow to extend, But also to cancel storage reservations during com~u- 
tatiun. - Therefore only by careful planu~mg one can prevent such mishaps as too 
early cancellatioa of storage reser~ati~s or unnecessary repetition of storsge 
reservations ° 

On the other hand. it must be clear that the new device is a quite natural 
but very powerful extension of the pre~ous rule which includes it as a special 
case. Therefore the changeover might b~ made at any time without rende~Id pro- 
grams obsolete, and those who would lik~ could still make programs according to the 
old rule. In fact the changeover might l~ adopted in steps, for this purpose the 
present writer offers some reduced versions of the proposal: 

The new rule applies only to the follswlnE cases: 
~c is either a fUll progra~ 

or "the progra~ part" of a procedure, which follows after the heading. 
This is exactly the '~soft rule" mentiaued above; we have practicslly already 
agreed upon this. 

b) The new rule applies only to compo,.md statements which range from a given point 
to the very end of the program. 
This is a true e~tension of ~he present rules and allows ~1~eady to write 
the example ~iven above ~u ~he condeused formo On the other haud, the rule 
b) would be still very easy ~o ~n('.le since it all~s to extend storage reset= 
vations dynamically but not ho cau~:el any more. 

Some remarks must be made ab3ut th~ translators. Of course the new rule would 
lead to more complicated ~/BO!,-tr~uslators, but the additional difficulties would 
be rather modest. In s certain ~a~,, the placing of ~he ahoy-declaration in~t 
of the compound statement would even simplify some parts of ~he translators. 

It is an open question, if also the other d.==larations (i.e. type declara= 
tions, function declarations, pro=edure declarations) should be placed at the 
beginning of the program." 



7o17o C~at f~'om H~, Ru.~islm~ er concern~g 21o10.!959 

"It is true, ~h~t they are sui~rflou~ in re(st cases aud may be omitted by 
the trams!afore gowever they sexve~ together wit h the require~leolaration pro= 
poses above (AB 7.10), a very impor~aut l~rpo~e: The heading immediately shows 
what is actually goiug~ am in the pr~ cedur~ o%1~ raise the user o~ ~ such a program 
has to search for %he informati~m t~ramgh the ~.ole description. In this coauec~ 
tim it should not be forgotten t..,.al ALGOL is n~ t only a mew for automatic pro- 
~amming, but also for exchanging k~owledge in ~he for of ALGOL-written numerical 
processes, therefore readability ahc~Id not be zeglectedo 

It has been m~utioaed that the same purpose csm be reached by saying these 
facts in a comm~at~deciarationo This is true, h~ver i tPink very low of auy rule 
which leaves it up to the producaw ¢~ the prog1~m whether he likes to obey it or 
not. Therefore it is mY feelisg that the only w~y to eD~orce this iuformatiom 
t o  be writtea into the bea~i~ is a strict synt~$ical rule regardless whether the 
translator uses it or nO~o" 

FOR 

7o18o Co~t from H~ lh~tishaus~l* concerni~ 21o10.1959 

occ ,  m nsz  cone 

"Agreeme~t~ This would lead to ~he f o l l o w i n g  new definition: 

V := i , where I is ~ lis~;~ whica is defined recursively as foll~ws: 

I "~, a(b)c ~, where a~ b~ c 8~ erpz ~sslons not con~ai~n E lunatics 

I , I (= concatenation of two listS)." 

7o19o Gommem~ from Sie~.us conc, a~aimg 27.10.1959 

BOOI~ SXPR~SIO~&$. Ref. AB 5oI~o 

" I %  should  be po in ted  out  t h a t  ~ e  .readabi!:L%y o f  Boolean expres s ions  wi th  
\ 

round b racke t s  o r  wi th  squa re  b r a c k e ' ~  t o  a grea~ e x t e n t  depends on the  exmmple 
ymu ohoose~ Conaidar for example the following e:q~resslon: 

(aim, n] x b~]> A[i])V'  (Z~,,n] < B[.i.]) 

7.20. Su~Eestiun from Faai%, St~.,ckho].m, caucerning 28.10.1959 

"To avo£d the  chances t o  l~ lCh ~he le t~ter  X i n s t e a d  o f  the  symbol X end the  
t r o u b l e  w i th  such sn e r r o r  punch, we ~ s %  to  c hemge the  symbol o f  ~ t i p l i o a t i o n  
form to an asterisk .0" 



Proposal from K. Sa~elson. 
"The alphabet from t~d~ ==isn~ent s~temeats are ~dJlt up c~t~-- the class 

of l~bels and the c:laas of quu~zl.i~.e~ wklch consists of the diffez~t classes of 
symbols for numbers, variables ~th O, I, 2~ ... subscripts, sud functions :with 
1,2, . ,. arE,inputs. ~embers of diffex~mt ~'j~sse~ are distinguishable by class 
oharac te r i s t i c s  alcme, and any ~ f e r e n c e  to a quent i ty  or label  ~_,et cmttain i t s  
class characteristics. (Sl~Cifi<mLUy, a single identifier always designates a va- 
rY.able ,with no sabscr ip ts .  ) 

.. ~ 

.7.22o Propoeal from Ko S~lecm conc~c,a:l.tlg 

"A declaratlcm is a ~f~ to a state~:nt (d not an i~epend~t entity). It 
is valid for, stud part of, the statement fo~lowi~ it: if ~ is a declaration,. 
and Z. a statement, Z~,Z i s  a sta¢ement a~,d A is val id  through Z and 
alone. Conflicting declarati~en different levels of a statement are errors .  
(A labeled etatement, when cal led  by means ~f the label ,  begins with the label; 
declarati~ne immediately preeed/ng the label  are not part  of the statement cal led)° 
For l i b r a r y  p ~ e d u r e s ,  modific~tions of the above def iu i t ion  man be desirables"  

7.23. Proposal from K. SEmeleoa coacezni~ 

.s  oum S__:m A mAZ (ea.). 
"in a11 array declaraticms, subscript toumds may be arbitrary integer valued 

expressicms. An array is considered empty w~emever any of its dimensions (diffe- 
rence between upper and lower tcmad of a sutscrIpt) is negative. " 

! 

7.24. Proposal from K. Sa~Isc~ concazuing 

ST~S,gF. P ~ ~  (~.). 

"Supplementary: a program Is a statemaut which has neither predecessor nor 
successor." 

7~25. Proposal from K. Sa~Ison ccmcez~ing 

(ed.). 
"Redefinition: (In the fol!~wing, B are Boolean expressions, ~ statements.) 

alternative statement ~ B: ~ ,  e]J_e Z 

with the following supplements~y rules: 

7.25.1. If ~ is empty, else may be omitted. This gives the conditional statement 
in the "single statement" form. 

7.25.2. Concatenation is permissible, that i3 ~" my again be an alternative 
statement. ~,.~f BI: Zi, el._._~_~,...6.): 2- 2, ,els e ~ ... , e!se 
with the m e ~ , , ~  of the alternat:;ve statement in its present form. 



• ': ~9 ~ 

7.2~.~. Subs%ituti~m of em alternative sta~emmt for one of the ~ fol!owinE a 
condition Is permissible ~v ~ enclosing this state~ut in (statement) paren- 
theses: l~if Bi;~,K~.~_~. Bl l :  ~n' ~ "'* ' e~,e ri~ ele0if B2: X 2, ... 

The p o s s i b i l i t y  of  enterlag, i~ the alternet i~e ,  expressicm E in place of  .the 
~tate~mtS Y _ ,  ~hc. l~  be d~ecu~ed.  This i~  J . ~ C a r ~ v ' s  "con~itional expr4ssto." 
and a.pOssible alternative to l o c a l  multipliers which we sha l l  have %o deal with 
snyway.~i:The.other alternative i~ eXlxlici% in~rodue%icn of the eharac%eristic funo- 
tioga. '~: .pre~kqzte~." .- 

• ":..':',, :...; 
:: :/.,: . .: 

:.7,26, ZToposal from K., Samlam cmc~mi~ 

~ ~ Z R  o~' '~R'  (ea) . • • • • : 

"Remove finally the statement character of" the for which like the _~ is. a 
s u ~ a t e  clause." 

7.L27~ Proposal from K. Ssme1~,o~ ccacer-~_-Z 

z  z:,z AND (ed.). 
"S~o~ and .~turn have ba~:ically the same fUuction. The diffezence is clear 

from c~mtext. Therefore a single symbol s.hclld be used (Shich should better,not 
he stop since this leads to err ~oous in~ez prima%ictus)." 

%2So C ~ t T C z ,  om the ~:u~ol.~an mml:Je~ of  the ~ - i s  sub - . . co~ t t ee  (E.W~ 
Dtjkst;ra, W.Keise, K. Samelscm) conco~'In5 the sub..crF,m~t~ee repcrz'l:. 

"At ~he in'tro~Zuction o£ out repozrt in  Paris it was stated that the report 
was prepared in a hurry, aad heace in no way completa aud free of er~rs. After 
all, we still believe that this list of i~e~s to be remembered was better tk4~ 
nothing. , :~e ~dd %hese remarks, particulaIly to clarify our opinion on some of 
the cats in ABS." . . . .  

"The ex~ra semicolon in  ~z~ report  i~  ~ pure orrQr. ~e simply wanted t o r e -  
commend lh~tishausers proposal A.3 5o4.2." . .  

~ 7 .28.2 .  FLDICTIONS I~  PROC DORES. Ref. AB 4°9 aud 4.10o . 

"These two items form an e~tity as in ~he original report p. 2 (There is 
of course no need for an eguival~ce dec~-rsticm, if the fuaction is an input 
parameter). ~a~ is said on functions in tk~s item should apply to procedures 
as well.." 

7 , ~ , ~ ,  .~o~u~ or V A ~ . . ~  ~Q~V~.~CZ D ~ ~ C ~ S ,  ~ef .  ~ 5 ,6 ,~ '  ~ 
"Our opinion i s  that ~he etuivalecce d~ciar~%ion shoc~ld be valid f o r a l l  the 

procedures defined in  ~he proceture declaration referred to by the equival_~_ce 
declaration." 

7.28.4. AUXI~XAILV I~FORK~TIOS. Rof. AB 5.8. ~ 

• "In our report was stated: . ~ i .  information is in no way co~uectedwith the 
reference Isngu~g~." This d/m r~mark should be interl~'eted in ~he following way. 
a) The d/scussi~n of auxiliary information "~ beyond the scope of the American 

27.10.195! 
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and European AIEOL ~omtt tee~.  TEe ques"~l~n cf  t h i s  tnfoawation should be se t t l ed  
independently by the a~f~erent h~deare  ~roula.  b) I% s h ~ l d  not be allowed to 
~ x  the aux£1ie~y l u f o ~ a t i ~  and the A!~OL ~ n ~ r m  i t s e l f .  The aUzLtLery ~ . f o r ~ -  
than should be ~Inm to the trm~la~or ~ a connec%eA uhole, for instmzce before 
the ta~nela t i~n of the ~ pro~nm." 

in  ~ vJ.l,a AB 2.2.1.  ~e, ss~t~,e~t the ~o l lmdq ;  notat.taa of the "far"  s ta te- .  
m n t  ~ m arJ . tbmtte  Wo~xea~m,: 

i . e .  to  m ~  t ~  ~ ~  or the re~'e~e~oe ]~msuat~ ~ ,q, m r C r o ~ .  ~ Uzta 
~ne avoids the vell-.lmmm d:Lf~u.lt~r" i n  csse~ ,,here the express.tons . ~ a : i . u  

t ' u ~ t d . ~ . "  ",~ / 

S~ge~t ton i ~ ,  SieRras concerni,~ 27.10.1959 
• 

R a O C ~ E S  IS ~ E ~ a L .  

" ~ o o e ~ = e .  i n  ~he form of t ~  ~h-~ch repots ere eleeed ,~ t t~ ,  ~hoee on~ 
ooenex~on with the external l ~ r ~ a  i s  v ia  the Input m l  ~ t p ~  pmmetera.~ This 
str~ct~re is  ~e l l  suited For l~oc~hnw~ with l i b ra ry  character. I t  often ooeawa. 
however, tha t  one wmta to d ~ l d e  a ~ l~  blocks fo~ d i f f e r en t  r e a ~ s ,  
~htch bsve n o t h i ~  t~ do with ~ use of or ~.odae~m of l ib ra ry  ~oceck,.ree. 
~t~m, r e a ~  ~ h t  ~ regard to the act ,  a1 ~chtne (~ tnstmce, adaptation 

also be mchine~-~ndependent (~or instence, c o ~ i d e ~  the cleames, of  
eaee o~ t e a r  e tc . ) .  

In such cases the repeated t ~ - - f e r r i ~ g  ~ Information by each prooedure c a l l  
i s  ra ther  cumbersome. 

~e therefore  ~ t  tha t  a ;2ew type of ~rocedare be ~nt~oduced. ~ a~fers  
fROm the o r i s i u a l  ~ype in  ~hat i t  i s  not nece3sary by each oa l l  %o t rans fe r  in -  
formation about the wartables, ~lct~lmm etc .  to be used in  and produced by the 
procedures. 

A s tep in  th i s  d i rec t ion  i s  ~dre~y take~ in  the su~es t i~m of the Paris 
sub-comi t tee  (c f r .  AB 4.9 and 4.10).  

~e do not want to make a dett£1ed propoaal a t  t h i s  w~ .~ t ,  but we should l ike  
to  drmr the at~ntlon to th i s  pos i t ,  and to ca l l  up~l the part~o/l~nte in  the 
coming ALGOL canference to ccr~id~r i t  thoroughly. 

~e~t~ions in  t h ~  c~nne~on ~re for  i n s t m c e :  
Should th i s  ~ropo~ed new ~ y ~  or p r o ~ e ~  be close to the o r i e l  t h e  

~i th  respect ~o formal structure, or not? Shczld a].1 wariable~, flmct~o~s etc. 
be external, or should it be possLble to dlst:in~h in some way betweem ex~err~_~ 
and i n t e r n a l  ones? 

l ~ - , !~y  we mint to express ~, our op~- !~  tha t  t h i s  point i s  an i ~ o r ~ a n t  one. 
I f  the problem i s  not salved, the conseque~ne wi l l  be tha t  each wi l l  make his  own 
type of blocks ~ inserting "auxi:ziary infor~tlon" between ~he statements and 
declarations of the ALGOL 1~'oEram itself (cfr, AB 5.8)." 
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7.31. Su~wtlcmfl~a A. 'van ~£., . In~en md E.~. Dijkstra ~oerni~ 

"eep].aoe the be~:tn of' chapt~,r 5, IW~.,,,tara~om. ~ samtlzLa~ equivalent t o  

De~laration~ se ree  to  state certain facts abaft e n t i t t e ~  r e f e r r ed  to  ~rl~hin the 
program. They have no o p e r 8 ~ l  meshing. T.~oT" pe r t a in  to  tha t  par t  of  the t ex t  
which fol lows the dec! ,~a t ton  an~ which may ~e ended by a ~ t r a ~ c t o w  dec la ra t ion .  
Thei r  e f fec t  :is not a l terab le  by the runnel.rim h i s to ry  oF the program. Coupatible 
dec la ra t ions  about the same enti~.:J.eo, can be given by wril~t.u~ ahead of" one such 
de~lara t ton  the  dec la ra to r s  of the  o the r  dec la ra t ions .  

moaaJ, aK a f  "~oapatibl~ dec].az'ationa" ~hould specified, o.~.  

~ (') 
t e l l s  t h a t  there  i s  a complex n ~ e r  z, r e a l  and t ~ n a r y  ~ of w~tch are 
i n t o e e r s  (¢~r.  ~ 7.~4 (or  r~ ther  AB 7 . ~  - ? ~ t o r ' s  note)) . '*  

7.32.  C o W  ~ A. van Wi~aarden and I~.W. I~ijkstra c~ncernin~ 

~ ~ .~ (~d.). 

"amine ~(~--~ez~, =~ber~) a~Ua nor be ~ In the ~ ~e~el (cfrA5 ~.~) 
f o r  d i f f e r e n t  p~rix~ses, e . g .  fo r  a wn~able  ~nd a l a b e l .  I t  has been shown ( e r r .  
e.g° Ih-a.'tm.n, CACI(, ~ 8(19~9), ~.4) 'that un(~xpected mb.i.~u.l, t ies ~ ~ under 
sp ec i a l  e~rcumtenoea and there  ~oes n o t s e e m  to be a~r ser ious  need fo r  m~l t ip ls  
use of  the  same h a m .  In pa r t z~cu~  in t ege r s  should not  be used as l abe l s .  Other 
~ r i o u ~ t i e s  ere fo r  in~'~nce ~,(= $ = aCb)o, ~na c o t  i = ,(b)(~)o." 

7.33. 3u~gestim from A. Van Wi~aa.rd~,n and 8.W. DiJkstra c~cerni~g 

"In the begin of a procedure - the heading - ~utomatirelly a ,ew level of 
n o ~ l a t u r e  i s  introduced tha t  i~ l e f t  fo r  Eood a t  the end i n  v i r t u e  of  ~ n -  
tense :  "All ide~t£f~ers  and a l l  l abe l s  c ~ t a i n e d  i n  the p n ~ r e  have i d e n t i t y  
(m]3r r l t h i n  the  procedure, and have no r e l a t i o n s h i p  to  ident~£cal i d e n t i f i e r s  or  
labels outside the procedure, etc.". ~IR is useful end a nuisance at the s~ 
t~e (err. ~o ~. S r ~ ,  cAc~ L B(19~9), p.4). A~,~,.rt f~ thelr su~s~ 
(1) about the prooedure sta't,~..-.t, ~ t h  ~,,ht.~ we e~ree, we s ~ g e s t  tha t  the leve l  
decla,t-a~on 

_ ~  (z,z, ...) 

has the ef~ec~ that ,  the nemed entitles have no re la t i (msb ip  to identically named 
entitzLes before  in  the f o l l o ~ n g  ~ext, u n t i l  the l e v e l  dec la ra t ion  

old ( I , I ,  . . . )  

'which attributes to ~he enti"~.'.es ~1-md herein the ~e~-~,,~, that ehe¥ .had "before. 
These level ,:leclara'~i.ons may be ~mted and form "the on.l,y ~ "I;o intr(xtuoe a new 
~eanlng to a name. In parti~,~-~ in a procedure %o be e~npLled along with the main 
program ~ 1  va r i ab les  tha t  ~hould have no r e ~ t i o n s h ! p  . .  e t c .  should be dec la red  
new before they have appeared and declared old before the end. 

These dec la ra t ions  do not ~L~y solve the problem of h a v ~  "old" and "new" 
variables ~l~gside in a pnocedux~,, but are ~L~o extremely useful in an ordinar7 



program. It should be noted that after new(z) the new x is fully independent of 
the old x aud, therefore, type d~claraticms, if necessary, have to be given anew. 
On the other hand after old(x) the type declarations of the old x are still valid." 

7.34. Suggesticm from A. van Wijng~+_rdem and E.W. DiJkstra concerning 

•" TYPE DECLARATION I X I ~  AND THE FUNCTION DECLARATION. . "  " 

7.34.1. "Acco~ing to the ZUrich report (cfr. look and Bratmau, CA~,I 2~ 8(1959)p. 
3-4) it',is impossible to app~ t~pe declarations to the input variables of a func- 
tion, which  a r e  i n t e r p r e t e d  by the funct ion  dec la ra t ion  automat ica l ly  as formal.  
va r i ab l e s  (dummies). We suggest  to drop t h i s  i n t e r p r e t a t i o n  as formal vaz iables  
and to  ~introduce the  type dec la ra t ion  dummy. This permits among other  t ~ 4 ~ , .  
to descern between different ~dum~ies and apIly other declaraticms to them. 

?.34. o = Aid.o] . . . . .  ,. 

defines the tr~l~pose of a matl~.K. I~ here, and this is the n ~ t  S%~eS~on, the 
misleading symbol :-- in the function declarstica is replaced by the non-operational 
symbol =. This permits moreover ~o declare e function which does not depend •on an 
input parameter, without m-~-~ it necessar~ to follow the function id~m~ifier 
by empty parentheses, in ether w~rds the introduction of abbreviaticms i s  auto-  
m a t i c a l l y  included in the functi~m declaratima° 
Zxamp~e: 

r = sq r t  ( x , ; x  + y = y ) ;  
p~ = ~ .14  

If one replaces in these declarations the symbol = (read "stands for")by := 
(read "is .... replaced by"), it turn~ into an assignment statement with a completely 
differant me~-~ rig. 

These suggestions are compatible with the suggestion made elsewhere %0 intro- ~ 
duce the declaration function which seems to be in agreememt with the tenden~ 
in Algol to start by s~ving something about the overall character of what follows 
(cfr. fox if, etc. ) al~hough lo~ically thes~ remarks can be dispensed With at 
the cost of more difficult interpretation." 

7.35. SuGgestion from A. wau Wijngaarden sad E.~J. Dijkstra concer~ng 

DECWa~ZO~S C0~P~,o ~O~, ~X, mS~, ~C. 

"It should be possible to d~clare entities to be other things than real va- 
riables, e.g. c~uplex numbers, v~ctors, matrices, lists (sets)of quantities. A 
quantity defined by such a declaration may e~joy well defined • properties which 
,w~e it possible to apply operators I~A +,=,x, etc. "in the conventional reeking", 
i.e. in the meaning that is conventional for such types of quantities. 

E.g. if a,b,c are declared ~o be vector3 by a declaration 1~e 

v~tor (a,b, c, If,n]) 

where the corresponding identifiers occur in an array declaration as 

then the unambiguous assignment ~3tatement 

c := a+b 

should be permitted. Specificati.ms about what is the "conventional meaning" (see 
ZUrich Report, 3,v) of the opera~ions on suc~ quantities must be defined in detailo 

So in the case of a list, which we addel to the list of operational declarations 



on p/rpcse~ ~he cozcei-¢able op~rstions are not 3~ ob~tc~s!y connected to symbols 
as +,-,x, etc. ~o~ver, addition of an al~.:ent to a list, of a list to a llst, 
removal of an eiem~ut from a list are quit~ ~sefu! operations ::hich may be rei~e- 

sentsd kY + ~r~ - °  
The id~ntifle2 of a lisi; c c uld occur ~mog.~ ~n th~ definition of the range 

of a fO__r sta*~ament~, e.g~ 

for i • I., 

where L has been declared %o b~ a fiet, the ie~h and the elemea~s of which may 
be uha~ged by the program. 

~wen without giving a .Dally ~ork~d ou~ list of ,-,e~n~z~ons ~ want to stress 
the importance of being able t~ use well d~f.in~ ~c~-~uly ~ed mathematical oct, 
cepts~ A vector is essential~,v more than a~ enu~rat~u of its elements, e.go 
i~s Is th need not be ideu~ie~.1 ~o ~;hat s~.gges~ad hy t as array declaraticn~ Of 
cc~rse, we are awnre that some of these o~za~ .... ~ h~nted a,. cmn written dowm 
in ~tlgol as it stauds by using a proper se~ of oroc~xd~s, but ~ihere seems no :~a- 
son to use a clumsy notation w£ere a pe~f~..% one is in .dail~; use," 

7o36, Proposal for dis~:ioa from H, l~o~;t~nb.~.sh concern~'tng 26~!0o!9~L~ 

P~/~Z4E~E~ IN P E O ~ E D ~ ; .  l{~f~ ZOzi~h r e p °  paso  56 ,  l i n e  I!: 

7o36.I. "Names of those p.~oc~:lu~.~s and funchion.s ,.~er~a~d outside the p 
need not be given as Input parameters. 

~1%~ies in the parameter list should le r~shri~ed to variables, whereas these 
otherwise defined procedures azd ~une~.ions brave fixed meaning° 

. 
7.36°2° If a pro~dure P ~s def~sa -~thiu ~/lother ~xro~edure or program P i, 

identifiers of P may be identical with idez tifie?s of .P lo By this conveutlon we 
wou~d have the same possibilities for procedures as we have for functions, namely 
t~he "hidden parameters". The pzactica! adwnta~es a r e  obvious° 

The following difficulties arise: 

a) How c a n  we distinguish "auxilim~y ~ariables" (these of course bear no  ,. 
relationship with all variables wen of the same name outside P) from "hidden 
parsee#sets". (The problem does ~ot arise ~Jth hidden parameters in func~ions)o 

b) Amor~g the azuziliary vaxlables we l ~ v e  ~o classes: 
bl) Those which "loose idea~Ity" arts, ~!eaw/~Ig the procedure 
b~) Those which re%aim the~ meshing ~fter leaving the procedur~ (not for use 

outside the presidiums,, but for terse a f t e r  ~ - '~ ' e~ ~erm5 the procedure), 
1 

Iiow oan "¢e distinguish h~%~en these ~we casses? 
it is of course not absolu~e!y necass~ry ~o distinguish between the two types 

of au~iiisry variables~ but ~hea we either must ~reat all auxiliary vsa'iables 
as to be of the second kind, or we must fez bid those of the second kind. 

D~fficultiss a aud b could be resolved by declarations "auxiliary !" mud 
'~a~i!isry 2"~ These declgxatio~ wotuld also he~p the tra~slatoro" 
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7°37. Proposal for dis~ ssian ~rom Ho Bott~nbru~ concerning 26o10o1959 

DECLARATIONS ;~ND DIFF~INCE 05 STATIC ~I~D DYN~/f~C STAT~NTS. 
(also Comment to Propos~l AB 7.22 . of I<. Ss~slson). 

7.57°i. ".It may Be damgerous to m~e declarations a prefix to a statement. Thebasic 
facilitles.which are provl.ded by the proposed modificati~ are, however, also 
resolved by the fol!o;W_ng proposs~ : Give the decimations ~.dynamic [~aning° That 

(a [i:12] ) is encountered. ~his wo zld be particular.~,v advantageous. ~,i,h de- 
clarationssinKle urecision or dm~./~aision. (The lach of dynamic declarations 
of thiskiud has beam stressed by some p)opla ~m the Pari~ Conference)L It might 
be dlfflcult., ..... for the translator, t( provi[e for approlriat~ storage space for: "dynamic 

st tem  t  of [--- ]) [°..] 
i s  no l O ~ e r  used),  

• . . . .  

7.37~2:iiilWe"should,,,ho~ever, p r o ~ e  a possibtiit~y to dec~r~ a state~m~nt t o b e  val id  
tk~ugh~%~:.:a complete i~ogram (th~s one7 to  ens~le th~ translator to  construct 
more e~ihlent programs). These si~tem~n;s may he the ola de~larati~ms, orthey 
may b~:i~t~t~ments ~ "7C := 3.I~!"° ~.Ls could be done ~.:~ a prefix Const~mt." 

, ..., 

7o~8. Suggesti~ from %2a ALGO~ group at Regnec~ntral~ c~mce~.- 

' ~ROGR~ HEAD! ~G8. 15~I0.1959o 
. .(." . ! 

"Ifis suggested that complei~ ~/~0~ programs should be provided with-a hea- 
ding, somewBat Similar to a proce~'p, re he ~d~img. Among the ~ses of such a headi~ 
the fo!!~wiug mlghtbe mentloned: 

7,58,I ~ ! f conventions concexaing '-~ ~uxilisry !nforma~i~" similar to those 
s'~ggested in AB 5°8 are adopted/~ ths head,lug might pz~vid~ an explicit referauce 
to the particular system of such ~ ~forma ;ion actuallyemp~oyed in the program. 
T~as for instauco "x DI~K 2" mighi indic ~te that the ~uxi]ia~ information refers 
to a pazticular trauslator, DASK ~ ° 

7.58.2. ~ilt-in functions (etu,. co;~ abe, etCo) eap]oysd in the program might 
be entered (cf~'. AB 7°39)° 

7.38,~. A program designation, referring to an e atrazce label into the progrPJo, 
might be sp~clfted. 

E~mple :. 

PROG~L~M 145 Part B~ x D.~$K 2~ FJ~9.~0N abe( ~ sign(), entier( ~, sqr%( )~ 
BEGIN .... 

D 

..... END 14 ~ P~vt B~ ~ 

~endum: Oft. ~ 7°42° 



7o39. C o ~ t s  froa the AL@~5 grc~op at ~!egnecontralen concerning 

"One of the paints raised by ~ r l i ~  ~'iAB 5.15.5) may be refor~lat~ thus: 
~ -  . 

a pro~r~n containiug several re:bornE-ate ~ c e d n r e s ?  To this  question there are 
essen%ially; two possible ~swe~~: (1) The : i b r a r y  flmctions are c o m p l e t e l y . ~ i v a -  
ismt %0 functicms defined in %~ program, execept for the feature that theiw decla- 
raticmi8 implied.  (2) Library functicms m:~ qu~ exceptional. Let us, Co~ider 
t h e s e  ~ O  p o s s i b i l i t i e s  separalely. 

" 7o59ol. Library functions s~milar to other ftmctioms: 
. . 

/.:. i ./ lap!led a~Is.~..,. ~., i,,~ in one ~ redly. "~ 
• .;'i.n:"hhis case the on~v que~tiom i s  whine the i m p l i e d  declarat ion for:~:t~ l i b r a -  

ry  functions should be underst¢od to be pl~:ce~. There a re  two reascmable:!answers: 

7,~,I.2. Outside the maiz. p~s~, f i e  main l ~ r a m  being t r e a t e d a s . a  unique 
.-/ : ' ~ . ~  of t~'oceduze. 

• ~ 2he.cLl:ff 'ereno~ between these two possibilities is the following: In,;case 
?.~9,!:,!;it :is impossible to redefine a library i~notlon iu the main program, 
sino61this ~ould be equivalent to t r y i ~  tc introduce two d i f f e ren t  declaratlons 
for:~he~Same fsnotion identifier, which clearly is a grammatical e r r o r ,  I u  case 
7.59.1,2 such a redefinition shsuld be made possible, either by the convention that 
a declaration of one of the library functicns automatically should delete the 
implied+, declaration, aT through a specific PROG?~ HEADING, oft. AB 7.~8o 

• Where t h e  treatmaut of library f u n c t i c a s  !,,ide procedures is concerned, both 
of these interpretations lead to the same c~clusiom: 

a )  The libx~ry functions m~t be emtezad through the procedure hee~. if 
they are needed within a proced/re (either as am input parameter or through a 
declaration (REQUIRE, cfr. AB 7. I0). 

b) If a library functic~ i~ net enterel from the main program, the c e r r e s p o n -  
identifier may be used for some other ~uuction within the procedure. 

7°39.2° Library fmctic~s as ,~zceptions: 
Implied de cla~atiun 99Cur~in~ in sevex~l pla~s. 

In this case there is couslderable freedom for choice. Consider ~he following 
schemes: 

7.39.2.1. Library functicm3 as u~ivers~l, unredefinables. This would.corre- 
spond to the decls/~atieus for ~le library fractions being repeated inside all pro- 
cedures, sad then consideriug ~lem as ord~,~ry functions. 

7.59.2.2~ Library fv/Icti~s as Imivers~l, l~It f~eely redefinable entities° 
The declarations for the libr'aror ftmc%iom~s wou/d be understood %o be repeated inside 
each procedure, unless the function, s in question were defined different]~V, in which 
ease %he new- function deolarati.m would be ~mders%ood to have the double effect of 
deletiD~ the implied deolarati@l and i~trod ~cing ~he new fkuletlOno This would hold 
~ly at ~he ssme level, and not inside proc~dures defined in this level. 

V;e ourselves tend to prefe:- the answer 7.59.1.2, i.e. the interpretation that 
!ibra~j functicus are similar to ozdinary flmctions defined a% a higher level 
thau the main program, and that all library functioms used ~n~ide a procedure must 
be declared in the heading. As far as we c~ see this agrees with Zhrli~ proposal 
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AB 5,.13.:~ s'.~e~t for ~e poir~t -~hat ~hr!i~.g ~ishes to leave out ths declaration 
.~ the headir~, Le re~.~e~ in pr£nci~le, the ~e~d for :.~riin~'s ~brary decla-~, 
ration, but ~e f~-ei that ~.u p~=~tise the vary complicazecl procedure hierarchies 
will not often occu r ,  and wouJb~ pr~l'or avoiding to complicate the Lunguagu by 
leavlng it out. 

7,59.3o 
?..:,..:.3.1. B ~ i i . t - i n  l i b r a , ?  f u n ~ t i c m s  ~hould ~ treated as l i k e  other 9unct.io-~s 

7.. 9~9,.,: ,, ?hey should be ,:uoted in th~ heading of the procedures in z.~xieh 
• t~y are used,. 

~be,~ should be ~t~ez,e4~. i,zrto ~ e  ~ :~rogram t~a~o~'~ a specific 
headL~ to ~h.e. ~,~ole p~oEram (cf~r. AB 7.~8)." 

7,;4.0, ~o, mae.:at from the A:Y~OL ~ ' o u p  a~ R~n~ce¢~t , ra len  c o n c e r n i n g  

~JLLT DYN~41C _~RAY-DECLA~2IONS. Ref~ AB 7.16. 2.11~1959. 

"Ue are not conv~mnced by the ar~umsnts used by  Ho Rutishm~ser~ ~irst of all 
the pro~l~ of the i~rst exampl() ~iven does not seem to do its work properly, sine@ 
the array r[ ] will not be avai~ab!e i~ the main p1~ram after the procedure sta- 
tement VOID (n)=:(x). Again, in the second .)mample there must clearly exist an 
upper bo'~nd to the permissible values of n~ This as not evident anywhere in the 
pmo~ram. However, t~ds upper be, rod to the s:.ze of any array appears to us to be 
s very important part of the p1~)blem. 

If we understand Rutishaus,|r correctly the intention is that different amTayS 
should be allowed to share the ~,~me storage locations, both in procedures and in 
the main program (this in spite of the tit~ of I m t i s h a u s e z s  memorandum, which 
might suggest that only proe~dun'e8 are involved). Where tk[s problem is concerned 
however, it is ottr feeling that no matter h~.~ the facilities of the al~orithmic 
language are arranged, the utilization of the available storage space will always 
finally rest with the prc~r~mmeP. In t~s' ~r..ew we do not seem to disagree ~th 
i~etishauser~ who specifically s~;a%es "that (~nalic array deolaration~ are not 
easy to handle .... only by careful plmmir~; ...". On the other hand, with the 
facilities already incorporated in the ALGOL of the ZUrich report this adm~n~. 
stration is not a difficult matt er. The following example shows how it may be 
done in a simple case, similar [;o t h a t  considered by Rutiahauser. A single array 
of fixed size is ussd to eocamodate two different entities, which are known boleros 
hang not to reqtd.re more %hen a fixed number of components in total~ while the 
distributiau of the storage space among the %we entities may be changed dynamically° 
~-~e problem is tlds: Two humbert n and.~m amen'yen msn~ally, It is desired to store 

1/2, ..o !/n and z. 1/::, o.o z/m  .t ther locations 
a r e  a~ai!ab!e for the pua~pose. ~rogram: 

:= ILZ)n  := :t/i.; 

Prom the practical point of view very ]itt!e seems to be ~ned by special 
conventions~ %~ich allow one array to grow ~t the erpense of another. In fact, 
problems ~ ,  which %his wo~Ald be ~eful are Ira,re, Ordinarily all arrays in a problem 
tend ~o grow or shrink in equal ~roportio~s. 

T/nus, a~ far ss we c.~,n see the fully dynamic array declarations ~ilI be diffi- 



-17- 

cult to use, difficult to tranabate, 
We theeefo~e recommend: stick t,~ the 

lll not  so lve  the real problem at ste~re. 
ALGOL at this point." 

l~moramlnm ~ F.L. ~mer ccneecni~ 

s~ PROP0SAI~ DXS~SE~ IN ~ USA. 

7.41. ~ q/' D,~,LIN.TI~S .~ l/'0a- AND IF.,. S ' t / , T ~ ' .  

e~lude, tha t  for some of  the ~e~ h,,~ers the same ha~l~are 
s ~ b o l  i s  used), 

7.41.1. Sow ~ B then ~ , in,teed of' ~ B ; 

7.41.2. How.~..~.V := g, . ~ E _ F ~ . ~ . . . I .  g~ ~ c  

7.41.3. Concezni~¢ al ternat ive ~tatement, s,~e 3&~J~ l i  (AS 7.~5) .  

(Note, t h a t  the ~ord d e ~ t e r e  are used in  order to indicate the structure of the 
proposal, thmLr choice is sectary). 

A coxTespcndi~ Cbamge in ~he eyntactical s~ruc~ (now 'if-l~refiX', ' f o r -  
p re f i x ' ) ,  see SA~LS0S (AS 7.2~), removes ~ o  m e  i n c c w a s t e a c i e s . "  

7.42. ~ S0-C~T.IR~ ' ~ , ! ,  ~ l  A ~ . T ~  ' P ~  
"Program is a (compound) slate~e~t (cf~,. ,~-o Samelscm, AB 7.24. ~lltors note): 

i t  s t a r t s  wi th  ~ and ends wdth end. A s~uence  of  c o ~ n d  s t a t e e e n t s ,  without 
being a compound statement i t s e ] f ,  i s  to  be considered as  a s e t  of  independent 
programs. 

This glves sufficient Infozmatiun fo r  lhe translator in order to translate 
and to stax~ computetio~+ 

A ~brary program is a procedure deoiaxat icn .  This gives sufTicient ~nt"or- 
matio~ f0r  the t ranslator in  order to %tans]ate and ¢o ' p r i n t  out '  the ~bz~ry 
i n  t r ans la ted  code. " 

7.43.  ADD~DI~ TO ~0C~E ~ ~ I ~ .  

" I f  an input  va r i ab l e  i n  a p r o c e ~ r e  dec la ra t ion  does not  appear .1Ro s t  the 
output s i de ,  i t s  (numerical) wslJes  are unch~ged a f t e r  l eav ing  the  procedure 
( I t  is 'saved'). Implcmentatlcns for the translator are obvious. " 

(Editor's note: oft. AB 3.7).  

7.44. iN PRoc   . 

" Iutezn~i iate ex i t  of a pro~e~rre, that means re-eutezdx~ a i proced~e as i t  
o 

wee left, can alw~tVs be done be ~p~ate (3ub-)procedure parameters." 



7.45. N 0 ~ - S Y N 0 ~ S  ,~PRES~;IC~S IN (~BE~ICAL) ~ ¢ ~ l C  • 

"In those types of ar$thmeti~, where the numbers possibly are ~b jec t  to 
r o u m ~ ,  u s i ~  the associative or distributive law does not 8ire syno~ma~ How- 
ever, ~ strict c~zmtative I~ f~ a I~ir of opera.s ~ives synonymous ex~resslcms. 
~le. s ~ ~  ~ (~)~c, ~(~+~), C~a)~, ~(~a). 
~o~ s~n~ons are (a+b~o, ~(~), (~+o)~b. 

7.46. E~NSIONS TO STRIN~HAND!~NG OPERATIg~S. 

"Some people feel, that ALGG~, supI!emented by some string-handllu6 operations, 
is well adapted to so-called data processing (includ/ng the description uf a tr-n~- 
later)° Several proposals have be, m made i n  the ~A." 

7,47. Comment from the ALGOlr-group at Sve~ska Asroplau AB c~ce~aing 
\ 

s n~o~s~ ~a ~m~s ~ sw~;~c~s ~ o~P~ ~A~~S FOR P~0C~m~S ~O.XO°~9. 
~ef. AB 5o9.4, 5.15, 9.16, an~ 7.5o 

"We are not  i n  favor  of intr,~uc:tz~g a new symbol!-m f o r  labe ls  and.. ewi%ohes 
i n  p rocedure  s t a t e m e n t s  and decls~ 'a t ionso To us i t  seems b e t t e r  t o  e e s t r i c t  the  
use o f  i d e n t i f i e r s  i n  t he  procedure  head ing  when deno t ing  v a r i a b l e s  on the  one 
B ~ d  and d e s i ~ e t i o n a l  e x p r e s s i o ~  on th~ o ther°  This means t h a t  amcag the  inp~t~ 
aud o u t ~ t p a r m m e t e r s  i n  t he  proce~ure  head ing  a s imple  v a r i a b l e  may no t  have the  
same i d e n t i f i e r  as  a l a b e l ,  and e~ a r r a y  wi th  one  s u b s c r i p t  n~y no t  have the  same 
identifier as a switch variable. (~ the ~ther hand this could be permitte~ for 
procedure s~atements where the po~itica ~f the parameter in the list of inNS- 
and outputparams%ers defines its ~mction." 

7o48o Comment from the ALGOL~group I% SVenska Aeroplau AB concerning 

7.7, 7°8. 
"it should not be permitted ~ o chancre the value of a cons%ant declared variable. 

If the value of the comstaut is ~:auged ,[ynsmically and it then has %o be reset, 
the effect of the constaut assignment would Be the same as the ordinary assignment 
statement V ~= N (N number) which then could be used." 

7°.$9° ~IANGE OF REPRZS~TATIOH: 
Siemaus aud Halsk~ AG, ~ch~. Ger~uy, will from now on be represented by 

W~ Heise, formerly of Regnec~tral~,n. 

7050. Note fr~ the editor: 
Participa-nts at the Paris Coi~er~uc~ (cfr. AB 6) are requested to brlmg 

their own.,co~ies of the .... ALGOL BULL~IN.~ ~ SLuce cmly a few spare copies are avai- 
lable. 

P~rther notes on new msmbers ~ill be brought in the next issue. 
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CL~SSIFY.~ IBD~ (~' SU~G.~IO~S AND DXSCOSSX0~ C0~CEPJCgi~ 

A~IOL LAN(NA~ 
A~NL~RII~ ~Z'NDr ~ l - ?. 

The ~ -  c l a s s i f i c a t i m  corzesl~,n~- c lose l~  to  the ZRldch xepc¢%. Bszdwsre quest ions 
are  omitted. Same iCe,s  appear i n  severa l  p l~,es.  

Use * f~r ml~pl . tcatton (~I) 7.~0. 
me, ~%ers in for-  and £~- (~ane~) 7.4!. 

~mer~cal ommtauts. 
Permcamt :b:tent:ifiezs forR'sad • (SAAB, IId4m) 2.6, D lscoas:tm 3.3, 4,4. 
~mstan% coeffia£emts foe Ix~er series (SA~B) 2.? 

,I.mm " ~ .  ~ ~ =  ~rla~i~. ,ma ~tl,m, 
~, ~ t  ,t~t~6imm~~~, Z ~ .  mtls~m,~) ~.S.S. 

su~zestlsa f~ gxxmpi,~ of emtlt~es (Re~necentzalm,) 5.9.4. 
~,r ~ subsc~M~ Carry,)e~ variabl~,~ (nsmti~m) lamt£fie, (smelem) 7.Zu 
l~lem~fiem al~me identifies (wan Wi~aazd, n, DiJks'bt-a) 7.~. 

• ~n-syn~m~= ex~resslc~, (~nsr) 7.45. 

3. vi).B001~A~ E~RSSSI(~S. 

~enarallzati~ of io~.  operatlo~s (~rwick) 4.16. Czl t le lem (mxt£ahssser) 5.11. 
Use [] aroma ~ , ~ ; ~ c  re l a t ims  (m~uece~tralen) 5.17. e:~.tici~m (simms) 7o19. 

4. _~A~_~_. ', 
o 

~eed ~r~) 2.4. for ~Brir~, 
Rntlsbm,-ezs suggesti~m: 5.4.2. 
Paris sub.com, sug~es~iou 4.5.2. 
~ t  5.i. 
P~sd.~ su~. rec~mmd~ ~iamuser~ s~sti~ 7.28.1. 

4. i) ~,~:~l:~r~ S~ATmZ~ZS. 

Am~er. round-on (~Shauser) 5.10. 
al~babet of ~ i g ,  m~mt statements (Same:tson} 7o21. 

4. ~ i )  . . ~ . : ~ . ~ . ~ .  
_r~t~finitioa ( s ~ o ~ )  7.25. 

4. iv) F o ~ ~ r ~ .  

Let aCl)b, b<a cause a sk ip  (Ca~,rlak) 7.14, Ohzt~.shmmer) 7.15. 
Remove statemmt charac te r  Csa~as~m) 7.26. 
New de~smlters (Bauer) 7.41. 



4. v) : . ~ - ~ m ~  ~~TS. 
Redefinition (Same!tom) 7o25. 

4. Vii) STOP STAT~.~TS. 

Special label for stop (Rutishausor) ~.2.1. ~.nsw~' (Rolse) 5.2.1.1. 
Not in favour of dynamic suco. (Bauer, Samelson) ~.2.2. 
Agreemsm% in favour f dynami successiun 4.5. 

4. ~) 2~mm~ S~Us. 
Only outer parameters may change (~ur) 3.7, (Bauer) 7.45. 

:input and output laaramelan-a be ideat£oal?(Re~meoentral~) 5.7. 
Why are switches as outlmt parameters not pezmi.t~d? (Regneoentralen) 5.15. 
Use special symbolism for labels and switches as cutlmt parameters (Re~eceatra!en) 5~t6o2 

I~.smmaion (Sie~ms) 7.5, (SAA~) 7.47. 
~at formalism should be used for procedures as impu% parameters (Regnecentrsl~) 7o11. 

5. D~LARATI(IgS. 

~I!o~ dynamic azra~-daolaraf~iona (Ratishaaa~r) 7.16. 
Declarations as g~xes to s%afaman~s (Samalson) 7.22. 
Declarations operative for followi~nh8 pro~wm (van ~ijnBmarden) Dijkstra) 7.51, 

:~t~p~tible dec!aratlons (van Wi~aardm~, Dijks~Ta) 7~51. 
,,,~:.,~.:~ to Zttvl~ ~2EOL: (Regaaccn~eala,) 7,40. 

Co~stant-.d~clara~on. 
.' ,~;,osal (Paris sub-com.) 4.7. 
i'!~, a 'o~m~tant' change? (Kegnecen~zal~n) 5.~. Dt.s~uso:l.on 7.7, 7.8, %48. 
ii~ q<~ise defiuiti~ (Ru%ish~;-er) 7.7. 

\ 

~e~ta of procedure deolara~.on (Zhrl~) ~.6. 

.Enu.tvalenoo ~lazat!oa. 
~o~ ~, ~-~.) 4.1o 
O~her desigma~i~Is: Coordina~ioR, transformal;t~, idma%if~cati(11, s~s~i~uti~1 

(~hilufla3~1) 5.6.1 (Re~mcent~alsn) 7.12. 
Ot~rational man.~.ng in ~ml~-i~fi~ pr~e~? (Begnscau'in-al~J 5.6,2. 
0~era%os for all i~oo. within same decla~a~oa (i~g~is sub-oom.) 7.~8.~. 
Is not needed ({intJ.shaasar) 7.6. 

01a, new, daclara~o, (van W'a4aa~-nlea, ~~a) 7.Y~. 
~ as~laratlm (~a~ch) 7.~7.1o 

Aazi~a~ a~nazatloaa (Bo~aa~a~h) 7,~6.~. 



5o ii) A~.AY ~3¢IARATIOI~S. 
V~able size a=~.Vs (i~_~, ~a~Z~) 2.5.~ 
Subscripts are coastauts (Naur) 2.503, 
l~egative subscripts permitted? (Regneceu~ralen) 7,1~. 
A.Uo~ erizres~or~s in su~crZpt 'bounds (sam.leon) 7o2~. 
Introduce fu l ly  dynamic array decZaralic~s (~t is t ,auser)  7.16. 

1~rite: 'FJNCTION' (?aris ~ab~om, i 4o~ ~p~ (Mailufter!) 5.4, (rmtishauser) 709. 
Use =, net := (van Wi~ngaarden, iKjkstra) 7.3402. 

~. vii) -Pm~zm~. D~uuu~zms. 

(M~V variables, no functions, through head:Lug (Botteabruch) 7.36.1. 
Permit hiddeu parameters (Bottenbruch) 7.56.2 
Old, new, declarations ~vau W t ~ c l e n ,  Dijk~tra) 7.5~. 
Intermediate exits (Bs~er) 7.44. 

Arr~ ~ec!arati~. 
Why =ethey there? (Brings Ehrliug) ~.5,2, 3-5, (Re~ecentralen) 5.lB. 
To help reading (Rutishsnser) 7.17. 
Restrict permissible parameter bounds: (Regnecentralen) 5.12. 9iscussim 7.4. 

~c%i~ns .and ~r~ee,~re~ e n ' ~ .  ~ headS.  
Proposal (Paris sub-cure.) 4~9. Approvat (I~ailufterl) 5.5. 
Use word "REQUIRE" (Rutiahauser) 7.10. 
Should hold forv procedures also (Paris sub-com.) 7.28.2. 

L~i.lt.in, l ibrary funcf;im',~. 
~:~brary declara~i~m (ratline) ~.15.~. 
~ht~r all functicms through headimg (RUn,central, a) 7,59. 

F~ma]Ism for procedures as inF~ par~'~et~rs~ (Re~ae~entralen) 7.11. 

iNPDT-Ob~PV~. 
~ w ,  o~b~.', POPaA~ ( ~ , r ~ . ) 4 . 6 .  

AUXIIJJ~ INF~ATI~,_  
Idea (PalEs sub-com.) 4.13. Faraber ex~laua%ica (Pmrls subcom.) 7~28.4. 
Su~gesticm on effect, form and symbol 7,Regnecentraten) 5°8. ~@proval (*.la%ematiM- 
e~.loso~ (s~1~) 7.~.3. [~=.). (~cit). (SAA~) 7.3. 

The uses of a proms- he~-'m~ec~,tralen) 7.~. 
as ~at~, (safe,m) 7.24 (~er) 7.¢z. 

~ ! ~ s  OF.Z~Dt~F' mA~ 9Pzrt0.T~ . ~ .  
~,e,mral:Lze lo~.ca.1, o~ra~ons (CarwAck) 4.15. crA-;icis. (~ t~h=mer)  5.11. 
Include vector- matrix- etc. arithmeti(~s (van Wij~aarden, Dijkst~ra) 7.~. 
~tensicm to striug-hand!ing (Bs~sr) 7,46, 

THE ~ for A ~ ~m oF m o~a~ s~zcB (s±,~) 7°5o. 


