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• L.Meertens 
o. Intro..it1ction • • 

• • . . . . ... ... . • • • 
• 

Ce1 .. tain proper AIGOL 68 p:3-rticular- :prograrns, e.g • ., · · · 
})~,;;111 st.r11ct era.in = rP.f chain link ; $k1:p end,, can only be- generated. 
accoi•ding to the rules given in the Report on the Algorithmic Iang1,1.ge . 
AIDOL 68 1 , by producing, in an infinite n,.,rober of steps, a mo:l.e of . 
in1'"'inite length. It has raised objections ths.t this genera,tior1 process 1s 

• • 

not :finite and, therefo:r•e, not. constructive. Moreover, G.S.'lseytin has 
shO'w"n 2 tl"at the definitions in the AI.OOL 68 ·report do not preclu.1.e- an 
interpretation of eq1a.litybet1-reen·infinite·mcrl.es in-'\-rhich,·e.g., the . 
modes specified by the moie '•imica.rtions a and :a defined by the dec1a:r·ation. 
mode a = pj:-oc ~ a a, b = :etoc. ~ ~ a 2;. are eii:a.l., a.ltho ~hese a.rd · 

• 

c1ear ly interrled to be different. . . . . . .. . . . . · .. 
Tne p1.11·pose of this note is to sketch a process .. tha,t. a.llows the - · . 

generation of such :prog;r-axns in a finite, constructive way1 and yet without 
need to crange the sy-n ...... and the inetaproduction ruJ.es 1n the AI.GOI. 

• • • 
report vith one annoying exception·. · • • 

• 

• 

• • 
• 

• 

• • • • • • • • • 
• 

• • • • • - • ♦ • • 
• 

The ge11e:r·ation :process is described in three stages 1 .1 U.P· to- 1.3 ,. 
· ea.ch stage yielding -the 1xateria.l to be used in the next stage. '!his does : 

• 

not ~mply tra.t it is necessary to complete the t.4-st stage first., and n 

• 

• 
' 

the second stage, and so on;. on the contrary: vhenever the process car1nc::,'t . 
· be continued due to shortage or 11a ter ial, the· ctlrrent stage nay be · .- · 

• 

interrupted. in order to. generate new itateria.l;. it- is even.possible to 
• 

1ntegra,te the :first twro stages in the la.st stage, but this necessitates . · 
quite some administ1'8,·tion circumvented in the a.pprc:ach described, here. • · .. 

• • 

• 

Be:fare ,re start one crange. in the me1?8,p:rcxiuct1on rules of 1 . to 
be 1xade: rule 1 .2.5.r is replaced by~ .................... -.. · : . . . . . . . . . 

· NOTION: AIPHA; MOl>E; NOTION- AIPHA; Nor ION MOIJE:... • .• .. . .... . ..... . 
It is a nuisance tha.t this change. 1ntrcxluces 1.1nnecessa.ry amb1gu1t,1es 1n · 
the :process of gene,,ating the pro1:tz'a,m but not on the senantic level. • . 
~ese ambiguities ca.n be circumvented.,· but. on ... 1n a c\1mberao1ott \18.YJ· 
ve vot1J d ha. ve to '\trr i te out : .. . - .. . . . . · 

NOTION: library prelude; J.joo"'8rry postluie.; decJai·at1on pre1u5.e; 
label; label seq,1,ence; etc. 
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• • • • • • • • 
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• • • • • • 

• • • • • • • • • • 
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• , . , . Generation_o'f ''s-ecific'' meta.notions and their: • • • • 

• • • . . •· . •· •· sn ec ific roduction rules 
• 

• 

vle proceed f'rom ·the :set of prcxiuction rules- .of -the metalang1.:e.ge., .. 
obtained in 1. 1 .4 of . 1 •. Actual.- ve need. on . a. finite .. subset . - . 

A ~Re.q,,,i~ic pie.~not.1on. is a. meta.notion fol 1ed by -the dec11ral notation 
of a natu1al n11rober; e.g., MODE17. Associated vith-a. specific me otion . 
1s its specific prcd.u~tion rule, obta.1:nable from a.. production rule- tar 
tr.at meta.notion by inserting after tha.t meta.notion, as it a.pJ\eB,l's .before 

· the colon, the n,12nber of tkat specit1c· meta.notion-and some., e.rb1tra.r1 . 
chosen, na.t·11ral. n11mber &f'ter ea.ch me· ot1an appe\1•1ng 1n the direct 
prod.uction · the part afier the coJ,OJ\ • E.g." e apeci cxluct a 

• • 
• • • ' . 

• 

• 
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• 
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of MODB 17 mic;ht ·oe 
MODE 17: t✓IOOD3 • 

a11d tlnt of FIEID1 

• 

• 

• 
• 

. Fill 1D 1 : lvlODE 18 field TAG23. ·......... · . 
In "tl'lis cxaniple, l"100D3 1s ·the direct production of E17. The set 

• 
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• 

• 

• 

ot 
· specific met.aprcxluction rules cannot, of course., contain both 

• 

• 

• 

r.o;•TPER 1 : lower • and . . . 
• 

. 1DWPER1: upper., as only one of these can be the specific 
proiuction rule for I.a~PF:R 1. For any :Proi9am only a finite n11xnber 
specific meta:prod.uction rules has to be generated • 

• • 

• 

• 

• 

• 

of ., 

• 

\·le proceed from the set of ''un:finished'' prcxluction rules of the strict. 
· la.nt:;mge, as obtaina.ble from 1.1.5 of 1 when 1.1.5.a.Step3 i.e., . 

• 

replacing a meta.notion by one of its termjnal prcductions is skipped. 
These unfinished prcx:lution rules are turned into norn:al :prod.uction rules 

of the strict lang,a.ge by inserting at'ter ea.ch meta.notion a.p:pee.ring in · 
them a na.tt1ral number, ,,1th the understanding ths-t a.f'ter all occm·rences 
of a. given meta.notion in some rule the same na.t1~1ral nu,xiber is 1nserted • 
So actU9- l IOWP~R l bound: strict LC11/PE!R 1 bo1,1nd. and • 

actual TIJ\,JP.t:R2 bo\1:nci: strict · J?E;R2 bound. · both are norna l . 
• 

prod.uction rules, but 
actua-1 LOvlPER1 bo .. 4: strict T PE!R2bo,,r\d •.. 1s not a nor1•sl. 

prcxiuction rule of the strict lang,..age. In cont111a,st vith the set of 
specific metaproouction rules, the set of nornal :prcxluction rules my 
contain both · • 

• 

NOTION4096 option: NOTION4096. . and 
• 

• F.r-om a given nor1:al :prcxluction rule anoth~ one 11B-Y be obtained. by 
repJacing one of the specific meta.notions appearing in it by the· direct 
:prcxluction of that specific meta.notion. If~ in s•tage 1, ve have generated 
the speeifis metaprocluction rule . 

LOvlPER 1 : lmrer. , then ve ca.n obtain trnrn. the nox·rial · 
• 

product-ion rule · · 
' 

act12l I&PER1 bo1,nd: strict LO.iPER1'bo1.1nd. • 
• 

• 

two nev ones , viz • • . • • • . -
actua.l loi,rer bound: strict LOWPE;R1 bO\lrd... . and · 
act1..a. l LO\·JPE:R 1 bo1lnd: strict 1over bot1nd • 

' 

From ea-ch of: these rules -,..,e txay obtain yet another one:- • • 

· act,nl lower botind: strict JOW"er botmd.. · 
' 

For any :pro1~m on a. finite n er ot nornal production rules to 
be gene,◄a ted. · • 

• • 

• • 

• 

• • 

. 

Before ea.ch nor1re.l production rule obtained in stage 2, < is placed. 
· Each co3:.on is replaced by >: :a <, ea.ch con1rra by >-< and ea.ch-point by >•· -

i,e>ct, one rule <e~ty>: : is added, and all. occurrences ot_< •> are 
· replaced by <en;tity>. We thereby have obtained a. Bae ...: Nor1ml Form gra 
tl':at pr(Xiuces., starting from the metalinguistic va1•ia.ble <proctram>, our 
program · where every s . · . ol is still a meta.11 . istic- variable• e.g."· 
<begins ....,.."\,,ol.> • '!his syntax !tAY~ of co1n·~e, be abbr~viated by- the . 
cor1vent,ior, ot. us tor a.l.ternat,ive direct, oductions. · 
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2. Tl1e co11t~...x:t cond it:f.ons 

'Inc c;cneration of tl1e pro£7am is only half the story; if the program 
is to be a. proper one it has to satisfy the context- conditions. T'ne 
forn1ula.tion of these conditions as given in 1 is not without more 
applicable to the trea.tmcnt used here; the cr:a.nges are, hrn,ever, rather 
ob~,.ious. Instea.d of comparing 'reference to struct11·t•ed ,,1th reference ••• 

• 

• 

etc. ad infinitwn mode identi.fier' l-rith some other notion, "'e my fird 
• ·. ol1:1·selves in the position vhere we vonder \thether <MODE 17 mode 1dent1:f1er>-

bappens to be the ''sanie'' as <struct,n•ed.. vith reference ·to E17 field · 

• 

• 

• 

'.I:.AG23 mcde identifier>. '.Ibis ca.~ be deeided upon on the ba.sis- of the 
specific meta.prcxiuction rules obtained in stage 1, by m~ns of ari 
algorithm as bas been given in 3 , section 2.3. 5., eXercise 11. 

• 

• 

• • • 

• 

• 

• • • 
• 

• 

• • • -
In the example given in the introd.uction, .the crucial spot is the 

moo.e-declaration. The most .. """'Orta.nt specific metaproo.uction rules and 
no1·nal prcduction rule as mcx:l.ified 11?, 1.} direct related to tlat. 
11icde decJa1'Btion might be: 

. \ ,MOD~ 17: MOOD 17. • 

• 

• 
• 

:t.100D17: STO\-JED 1. 
• 

• • • 

ST<X·1ED1: structured vith FJEJ001. • 

FlEil:S 1: FIEID1. • 
• • 

• 

FIE_ID 1 : 1'10DE 18 field TAG23 • 
MODB18: MOOD18. 

• • 

• 
, 

• 

• 

MOOD18: TYPE! 1 • 
• • 

• 
'l'tn; 1: reference to • 

• • • 

• 
• • 

• • 

<rticxi.e declaration>::= <mode s ol> 1 I[lE:17 rocxje iniicantion> 

• 

c:equs ls s = .... al> . . . . . . . 
• 

, 

• <a.ctual structured vith re:ference to k011E 17 field· . • • 
• · TAG23 decJa1-er> 

• 

• 

' 

• 

• 

• 
In this exa~le, 1 · E17' e.nd 'structured vith reference to MPl>E17 tield 
TAG23' 61:-8.nd for the S8ntne Dli):ie.· . -
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