
AFDELING INFORMATICA 

stichting 

mathematisch 

centrum 

IW 5/73 

O. GRUNE, L.G.L.TH. MEERTENS and J.C. VAN VLIET 
GRAMMAR-HANDLING TOOLS APPLIED TO ALGOL 68 

/ 

~ 
MC 

JULY 

2e boerhaavestra_at 49 amsterdam 

B1BLIOTHEE.I{ MATHF.MATISCH Cl::f.lTRUM 
AMS'r'ERDAIJI 



Punted a.t :the Ma.thema.tlc.ai. Ce.ntAe, 49, 2e BoeJLhaa.vu.:tJuult, Am6:teJtdam. 

The Ma.thema.tlc.ai. Centlr.e, 6ou.nded :the 11-:th o 6 F ebnu.a1ty 1946, ,i6 a. non­
pll.o 6.i..t .ivu,;t,UU,t,,lon cumi.ng a.t .the pll.omo.tlon 06 pwr.e ma.thema.tle1> a.nd La 
a.ppUc.a;Uovu,. 1.t ,i6 .6povu,oned by .the Ne.theJt.la.nd6 GoveJLnmeYLt .thll.ou.gh .the 
Ne.theJt.la.n.d6 Onga.n.iza.tlon 6oJt .the Adva.nc.ement 06 Pwr.e RueMc.h (Z.W.0), 
by .the Mu.n.ic..ipa.U.ty 06 Am6:teJLda.m, by :the Un.ive!L.6.i..ty 06 Am6.teJLda.m, by 
.the Fnee Un.ive!L.6.i..ty a.t Am.6.teJLda.m, a.n.d by indw.dJuu. 

ACM - Computing Reviews-category: 5.23 



Abstract 

In this report the methods are explained that are employed by our group in 

the construction of an ALGOL 68 compiler, in order to obtain from the syn­

tax of ALGOL 68 as given in the Report a grammar which may serve as a base 

for mode-independent top-down parsing. 

First, we relate how a Van Wijngaarden grammar is turned into a context­

free grammar. Second, algorithms are given to determine which relations, 

such as "is the begin of" , may hold between the terminal productions of 

notions and/or symbols of a given context-free grammar. At last, the pro­

cess of transforming our context-free grammar into an LL(2) grammar is des­

cribed, together with an algorithm to verify the LL(1)-ness of context-free 

grammars. The methods employed are all illustrated by examples taken from 

the syntax of' ALGOL 68. 
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O. Preface 

In this report the methods are explained that are employed by our 

group in the construction of an ALGOL 68 compiler, in order to obtain from 

the syntax of ALGOL 68 as given in the Report a grammar which may serve as 

a base for mode-independent top-down parsing. As we have little confidence 

(partly based upon sad experience) in our ability to grasp the complex 

structure offered by the ALGOL 68 syntax, much of the effort has been in­

vested in implementing algorithms to aid in this task. In view of the fact 

that the definition of ALGOL 68 is revised more or less continuously, while 

our aim is to implement the eventual revised language, this investment has 

in the meantime proved worthwhile. As a means to demonstrate the methods 

employed, the syntax of ALGOL 68 as given in [2], with some amendments, has 

been used. 

Chapter 1 relates how this "point of departure", a Van Wijngaarden 

grammar, is turned into a context-free grammar of ALGOL 68 (with 'collection 

list' omitted), given in Chapter 2, and a context-free grammar of 'collec­

tion list', given in Chapter 3. In Chapter 4 algorithms are given to deter­

mine which relations, such as "is the begin of" or "contains", may hold 

between the terminal productions of notions and/or the symbols of a given 

context-free grammar. The result of turning this algorithm loose on the 

context-free grammar of 'collection list' is displayed in the Appendix, the 

result for the grammar of ALGOL 68, obsolete anyway, being too bulky to 

merit reproduction here. The process of transforming the latter grammar into 

an LL(2) grammar is described in Chapter 5, together with an algorithm to 

verify the LL(1)-ness of context-free grammars (in fact, a slightly stronger 

condition). 
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1. Constructing an underlying context-free grammar 

ALGOL 68 is described in [1] by means of a two level Van Wijngaarden 

grammar, in which the rules as they are presented may contain "metanotions", 

which yet have to be replaced by one of their terminal productions. In 

this way, from a single given rule an infinity of new rules may be derived, 

corresponding to the infinite number of terminal productions for some 

metanotions, such as, e.g., 1'MOID". A typical rule where this mechanism is 

applied, is rule 7.1.1.aa: 

'virtual procedure MOID plan: virtual MOID declarer.' 

Because of this feature, Van Wijngaarden grammars are essentially more 

powerful than context-free grammars. The relationship between the "under­

lying" context-free grammar developed here, and ALGOL 68, is that the set 

of ALGOL-68-particular-programs is a strict subset of the set of programs 

generated by this grarmnar. 

It is not simple to characterize the programs that are generated by 

the given context-free grammar, but are not ALGOL-68-particular-prograrns. 

Informally, they may be termed "programs with coercion errors", but, on the 

other hand, this terminology might lead one astray. It is better, perhaps, 

to give some typical examples of such programs: 

begin ref int i = tY'ue; if_ (1.,2) then skip:= j fiend; 

begin real z:= to 3 do new line; 1 + par> (2., 3) end; 

if. v Qf_ "a" then (1 :=: goto m) [Zoe union (int)] fi. 

It is possible, at the cost of considerable complications, to refine 

the grammar in such a way that many of the possible "errors" are prevented. 

From a more semantically oriented point of view, however, it is not al all 

clear that this would be advantageous. There seems to be no reason why, at 

this level, a condition like (1.,2) should be excluded when [] int Y' 

= (1.,2);r> will still be generated. 

Before the "removal" of the metanotions from the syntax of ALGOL 68 
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* was undertaken, a slightly amended version of the grammar in [2] has been 

constructed. The changes are of twofold nature: 

1. Some notions for which a production rule is given, were considered 

primitive symbols , e.g. , 'identifier' , 1 string i tern I and I collec­
tion list', the reason being that the former two are treated by 

earlier scans than the mode-independent scan, whereas the latter 

is parsed in a completely different way (viz., bottom-up). A grammar 

for 'collection list' is given here, however, but treated separate­

ly from the remainder of ALGOL 68 (Chapter 3). Pragmats and 

comments are not taken into account. 

2. The changes adopted during the Vienna meeting of WG 2.1 of IFIP 

have been incorporated in the syntax. 

A print of this syntax is given in section 1.1. 

In order to get rid of the metanotions, several strategies were 

applied. Some of the metanotions serve no other purpose than mere shorten­

ing of the syntax. In such cases, it is possible to write out the rule for 

the several terminal productions of the met·anotion. In most of these cases, 

however, a new notion has been created, as in the case of 

'enclosed clause: closed clause; collateral clause; choice clause.'· 

The new notion 'enclosed clause' replaces, e.g., a hypernotion like 

'SORTErY ENCIDSED MOID clause'. 
Some metanotions, such as 'PRIORITY', exist only for semantical 

reasons. These, and their terminal productions, were simply struck out. The 

same fate befell the metanotions concerned with modes and coercions, such 

as 'MOID' and 'SORJEI'Y', and their (possibly partial) terminal productions. 

An advantage, from our point of view, of this grammar over previous 
versions, is the fact that the so-called extensions have been brought 
there into the strict language. That this can hardly be underestimated 
is evidenced by the fact that even the most meticulously constructed 
context-free grammar known to us contained errors in this respect, 
albeit that the particular combinations of extensions which were in­
advertently excluded, may well have been unforeseen by the authors of 
the original Report themselves. 
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Thus, a rule like 

'reference to MODE assignation: reference to MODE destination, 

becomes token, MODE source. ' 

was reduced by this process to 

'assignation: destination, becomes token, source.'. 

A special role is played by the metanotion 'NOrION'. There is no one 

simple means by which the rules containing 'N0rION' can be brought into 

context-free form. For notions of the form 'NarION list', e.g., the pro­

duction rule has been written out in most of the cases. In order to treat 

notions of the form 'N0rION option', the syntactical description mechanism 

has been enriched with a new construct: a list of notions enclosed between 

the syntactic marks"(" and "J" may be used as one member in another list 

of notions. The direct productions of such a member are: empty, and the 

enclosed list of notions. It goes without saying that this does not enlarge 

the expressive power of the syntactical description mechanism, but is 

merely an expedient to shorten the syntax. 

As a last step, many shortcuts have been made where notions were in­

troduced in the ALGOL 68 syntax in behalf of the semantics. Thus, the two 

production rules 

'variable point numeral: integral part option, fractional part.' and 

'integral part: integral denotation.' 

were combined into one rule: 

'variable point numeral: ( integral denotation) , fractional part. '. 

1.1. Syntax of ALGOL 68 

1.2.1. Metaproduction Rules of Modes 

a) MODE MOOD ; UNITED. 
b) MOOD PLAIN ; format ; PROCEDURE · reference to MODE , structured 

with FIELDS; ROWS of MODE. 
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d) PLAIN : : INI'REAL ; boolean ; character. 

e) INTREAL : : SHONGSEI'Y integral ; SHONGSEI'Y real. 

ha) SHONGSErY : : long IDNGSErY ; short SHORI'SEI'Y ; EMPrY. 

hb) IDNGSErY : : long LONGSErY ; EMPTY. 

he ) SHORI'SErY : : short SHORTSErY ; EMPrY. 

i) EMPI'Y ::. 

j) PROCEDURE : : procedure PARAMETY MOID. 

k) P.ARAMETY : : with PARAMETERS ; EMPTY. 

1) PARAMETERS : : P.ARAMErER ; PARAMETERS and PARAMETER. 

m) PARAMErER : : MODE parameter. 

n) MOID : : MODE ; void. 

p) FIELDS : : FIELD ; FIELDS and FIELD. 

q) FIBLD : : MODE field TAG. 

r) TAG : : IEITER ; TAG LEITER ; TAG DIGIT. 

s) LEITER : : letter ALPHA , letter aleph. 

t) ALPHA:: a; b; c; d; e; f; g; h; i, j , k; l; m; n, o, 
p; q; r; S; t; U; V; W; X; y; z. 

u) DIGIT : : digit FIGURE. 

v) FIGURE:: zero; one; two; three; four; five; six, seven, 

eight; nine. 

vb) ROWS : : row ; ROWS row. 

w) UNITED : : union of LMOODS MOOD mode. 

x) LMOODS : : LMOOD ; IMOODS IMOOD. 

y) IMOOD : : MOOD and. 

1.2.2. Metaproduction Rules Associated with Modes 

bb) ROW:: row; row of. 

C ) ROWSErY : : ROWS ; EMPTY. 

e) NONROW : : PLAIN ; format , PROCEDURE , reference to MODE ; UNITED ; 

structured with FIELDS. 

ea) NONREF : : UNITED ; PLAIN ; format , PROCEDURE ; structured with 

FIELDS; ROWS of MODE. 

g) REBEl'Y : : reference to ; EMPTY. 
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h) NONPIDC : : PLAIN ; format ; procedure with PARAMErERS MOID ; 

reference to NONPIDC; UNITED; structured with FIELDS; row of 

MODE. 

i) PRAM : : procedure with MODE parameter MOID ; procedure with MODE1 

parameter and MODE2 parameterMOID. 

ib) PARAMS : : parameter and PARAMEI'.ERS ; parameter. 

m) IMOODSErY : : MOOD and I..MOODSEI'Y ; EMPI'Y. 

n) RMOODSErY : : RMOODSEI'Y and MOOD ; EMPrY. 

p} OOX : : IMOODSEI'Y box. 

q) LFIELDSEI'Y : : FIELDS and ; EMPrY. 

r) RFIELDSErY : : and FIEIDS ; EMPTY. 

rb) FDLDS : : field TAG and FIELDS ; field TAG. 

s ) COMPLEX : : structured with real field letter r letter e and real 

field letter i letter m. 

t) BITS : : structured with row of boolean field SHONGTHEI1Y letter aleph. 

tb) SHONG : : short ; long. 

ub) LENGTHEI'Y : : LENGTH LENGTHEI'Y ; EMPI'Y. 

UC ) SHORIHEI'Y : : SHORT SHORrHEI'Y ; EMPTY. 

va) LENGTH : : letter 1 letter o letter n letter g. 

vb) . SHORr : : letter s letter h letter o letter r letter t. 

vc ) SHONCJI'HEIT'Y : : LENGTH LENGTHEI'Y ; SHORT SHORrHEI'Y ; EMPI'Y. 

w) BYTES : : structured with row of character field SHONGTHErY letter 

aleph. 

x) STRJNG : : row of character ; character. 

y) MABEL : : MODE mode ; label. 

1.2.3. Metaproduction Rules Associated with Phrases and Coercion 

cb) SINGLE:: unitary; ENCLOSED. 

d) ENCLOSED : : closed ; collateral ; CHOICE. 

ea) CHOICE : : condition ; case ; confonni ty. 

cb) UNEI1Y : : UNITED ; EMPTY. 

ec) OONFETY : : UNITED confonnity ; EMPI'Y. 

c ) SOME : : SORT MOID • 
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g) SORT : : strong ; firm ; meek ; weak ; soft. 

i ) STRONG : : FIRVI ; widened to ; rowed to ; voided to. 

1) FIRVI MEEK ; united to. 

lb) MEEK : : unchanged from ; deprocedured to ; dereferenced to. 

jb) STIRM : : strong ; firm. 

o} FROBYT : : fran ; by ; to. 

1.2.4. Metaproduction Rules Associated with Coercends 

a) OOERCEND : : MOID FORVI. 

b) WRM : : MORF ; COMORF. 

bb) WRMSPEC : : WRM ; specification. 

ca) MORF : : routine text ; PRIErY ADIC fonnula ; selection ; :rrultiple 

selection; mode identifier; slice; call. 

cb) COMORF : : assignation ; cast ; identity relation , generator , 

denotation. 

d) ADIC : : dyadic ; monadic . 

ea) PRIORITY : : priority NUMBER. 

ec) PRIErY PRIORITY; EMPI'Y. 
f') NUMBER : : one ; 'IWO ; THREE ; FOUR , FIVE , SIX , SEVEN ; EIGHT ., 

NINE. 

g) 'IWO : : one plus one. 

h) THREE : : 'IWO plus one. 

i) WUR : : THREE plus one. 

j) FIVE : : WUR plus one. 

k) SIX : : FIVE plus one. 

1) SEVEN : : SIX plus one. 

m) EIGHT : : SE.VEN plus one. 

n) NINE : : EIGHT plus one. 

1.2.5. Other Metaproduction Rules 

a) VICTAL : : VIRACT ; fonnal. 

ba) VIRACT virtual , actual. 

bb) VIRMAL : : virtual , formal. 
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c) IDWPER : : lower ; upper. 

d) ANY : : KIND ; suppressible KIND ; replicatable KIND ; replicatable 

suppressible KIND. 

e) KIND:: sign; zero; digit; point; exponent; complex; string; 

character. 

f) NarION : : ALPHA ; NOTION ALPHA. 

i ) PACK : : pack ; package. 

j ) BRACKEr : : bracket ; packet ; pack. 

k) RADIX:: radix two; radix four; radix eight:, radix sixteen. 

1) MATCH : : strop ; brief. 

n) SHONGABIE : : integral , real ; canplex , bits ; bytes. 

o) HOMETY : : hanogeneous , EMPrY. 

p) LEAP : : local ; heap. 

2. The Computer and the Program 

2.1. Syntax 

a) program : open symbol, standard prelude, library prelude option, 

particular program pack, exit, library postlude option, standard 

postlude, close symbol. 

b) standard prelude: declaration prologue series. 

c) library prelude: declaration prologue series. 

d) particular program : label sequence option, strong void ENCIDSED 

CLAUSE. 
e) exit: go on token, letter e letter x letter i letter t, label token. 

f) library postlude: strong void labelled unit series. 

g) standard postlude : strong void train. 

3.0.1. General Constructions 

b) NarION option: N0rION; EMPrY. 

c) NarION sequence : NOTION ; N0rION, N0rION sequence. 

d) NarION list : NOTION ; NarION, corrma token, NarION list. 

g) NarION list proper : NOTION, corrma token, N0rION list. 



9 

gb) NOITON sequence proper : NOITON., NOITON sequence. 

gc ) NOI'ION series : NarION., go on token ; NarION, go on token., NarION 

series. 

h) NOITON pack : open token, NOITON, close token. 

i) NarION package : begin token., NarION., em token. 

j ) NarION bracket : sub token, NOTION., bus token. 

k) NarION packet : alternate sub token, NarION., alternate bus token. 

1) NarION token : prag,nent sequence option, NOTION symbol. 

3.0.2. Letter Tokens 

b) LEITER : LEITER token. 

3.0.3. Digit Tokens 

c) digit cypher : DIGIT. 

d) DIGIT: DIGIT token. 

3.0.9. Comments and pragmats 

aa) pragnent : pragnat ; camnent. 

ab) pragnat : MATCH pragnat symbol., camnent item sequence option, MATCH 

pragnat symbol. 

b) corrment : MATCH comment symbol, corrment item sequence option, MATCH 

comment symbol. 

c) corrnnent item : character glyph ; other ccmnent item. 

d) character glyph: I.EIT.ER symbol; DIGIT symbol; point symbol, 

times ten to the power symbol; plus i times symbol; open symbol; 

close symbol ; comma symbol ; space symbol ; plus symbol ; minus 

symbol; other character glyph. 



3. 1 . Symbols 

3.1.1. Representations 

a) Letter symbols 

symbols 

letter a symbol 

letter b symbol 

letter c symbol 

letter d symbol 

letter e symbol 

letter f symbol 

letter g symbol 

letter h symbol 

letter i symbol 

letter j symbol 

letter k symbol 

letter 1 symbol 

letter m symbol 

letter n symbol 

letter o symbol 

letter p symbol 

letter q symbol 

letter r symbol 
•• letters symbol 

letter t symbol. 

letter u symbol 

letter v symbol 

letter w symbol 

letter x symbol 

letter y symbol 

letter z symbol 
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representation 

a 

b 

d 

e 

f 

g 

h 

i 

j 

k 

i 

m 

n 

0 

p 

q 

8 

t 

u 

V 

w 

X 

y 

z 



b) Denotation symbols 

symbol 

digit zero symbol 

digit one symbol 
digit two symbol -

digit three symbol 

digit four symbol 
digit five symbol 

digit six symbol 

digit seven symbol 
digit eight symbol 

digit nine symbol 

point symbol 

times ten to the power symbol 

true symbol 

false symbol 

formatter symbol 

c) Action symbols 

symbol 

plus symbol 

minus symbol 

is defined as symbol 

becomes symbol . 

is symbol 

is not symbol 

routine symbol 
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representation 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TRUE 

FALSE 
$ 

\ 

representation 

+ 

= 

:= .. - .-
. -. IS 

·+· . . ISNT 



d) Declaration symbols 

symbol 

void symbol 

long symbol 

short symbol 

structure symbol 

reference to symbol 

flexible symbol 

either symbol 

procedure symbol 

union of symbol 

integral symbol 

real symbol 

boolean symbol 

character symbol 

fonnat symbol 

canplex symbol 

bits symbol 

bytes symbol 

string symbol 

sema symbol 

file symbol 

mode symbol 

priority symbol 

local symbol 

heap symbol 

operation symbol 

e) Syntactic symbols 

symbol 

open symbol 

clqse symbol 
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representation 

VOID 
LONG 
SHORT 
STRUCT 
REF 
FLEX 
EITHER 
PROC 
UNION 
INT 
REAL 
BOOL 
CHAR 
FORMAT 
COMPL 
BITS 
BYTES 
STRING 
SEMA 
FILE 
MODE 
PRIORITY 
LOC 
HEAP 
OP 

representation 

( 

) 
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begin symbol BEGIN 
end symbol END 
camna symbol , 
parallel symbol PAR 
sub symbol [ 

bus symbol J 
alternate sub symbol (/ 

alternate bus symbol /) 
up to symbol 

at symbol @ AT 
brief case start symbol ( 

brief case in symbol I 
brief case again symbol I : 
brief case out symbol I 
brief case finish symbol ) 

strop case start symbol CASE 
strop case in symbol IN 

strop case again symbol OUSE 
strop case out symbol OUT 
strop case finish symbol ESAC 
brief condition start symbol ( 

brief condition in symbol I 
brief condition again symbol I: 
brief condition out symbol I 
brief condition finish symbol ) 

strop condition start symbol IF 
strop condition in symbol THEN 
strop condition again symbol ELSF 
strop condition out symbol ELSE 
strop condition finish symbol FI 
brief confonnity start symbol ( 

brief conformity in symbol I 
brief confonnity again symbol I : 
brief conformity out symbol I 

,, 



brief confonnity finish symbol 

strop confonnity start symbol 

strop confonnity in symbol 

strop confonnity again symbol 

strop confonnity out symbol 

strop confonnity finish symbol 

alternate symbol 

of symbol 

label symbol 

f) Sequencing symbols 

symbol 

go on symbol 

canpletion symbol 

go to symbol 

g) Hip symbols 

symbol 

skip symbol 

nil symbol 

h) Loop symbols 

symbol 

for symbol 

from symbol 

by symbol 
to symbol 

while symbol 

do symbol 
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) 

CASE 
IN 
OUSE 
OUT 
ESAC 

+ OF 

: 

representation 

; . ., 
EXIT 

GOTO GO TO 

representation 

SKIP 
0 NIL 

representation 

FOR 

FROM 

BY 
TO 
~JHILE 

DO 



i) Special symbols 

symbol 

quote symbol 
brief comment symbol 
strop comment symbol 
strop pragnat symbol 

4. 1. Identifiers 

4.1.1. Syntax 

a)* identifier: MABEL identifier. 
b) MABEL identifier: TAG. 
c) TAG IETrER : TAG, LETIER. 

d) TAG DIGIT : TAG, DIGIT. 

15 

e)* range: program; SOME closed clause, 

representation 

" 
~ # 

CO COMMENT 
PR PRAGMAT 

SOME MATCH CHOICE chooser clause ; · SOME MATCH condition in clause ; 
SOME MATCH CHOICE out clause; SOME UNITED conformity unit; 
PROCEDURE routine text. 

4.2. Indications 

4. 2. 1. Syntax 

a)* indication : MODE mode indication ; PRIErY ADIC indication. 
g)* adic indication: PRIErY ADIC indication. 

4.3. Operators 

4. 3, 1. Syntax 

a)* operator: PRAM PRIETY ADIC operator. 
b) procedure with MODE1 parameter and MODE2 parameter MOID PRIORITY 

dyadic operator: PRIORITY dyadic indication. 
c ) procedure with MODE parameter MOID monadic operator : monadic 

indication. 
d)* ADIC operator PRAM PRIErY ADIC operator. 
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5. Denotations 

5. 0.1. Syntax 

a)* denotation: PLAIN denotation; Brrs denotation, row of character 

denotation; format denotation. 

5.1. Plain Denotations 

5, 1. o. 1. Syntax 

a)* plain denotation: PLAIN denotation. 

b) SHONG INI'REAL denotation : SHONG token, INrREAL denotation. 

5.1.1. Integral Denotations 

5.1.1.1. Syntax 

a) integral denotation cligi t cypher sequence. 

5.1.2. Real Denotations 

5. 1 • 2. 1 . Syntax 

a) real denotation: variable point numeral; floating point numeral. 

b) variable point numeral: integral part option, fractional part. 

c) integral part; integral denotation. 

d) fractional part : point token, integral denotation. 

e) floating point numeral : stagnant part, exponent part. 

f) stagnant part : integral denotation ; variable point numeral. 

g) exponent part : t:imes ten to the power choice, power of ten. 

h )_ times ten to the power choice : t:imes ten to the power token , 

letter e. 

i) power of ten : plusminus option, integral denotation. 

j) plusminus : plus token ; minus token. 
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5.1.3, Boolean Denotations 

5. 1. 3, 1. Syntax 

a) boolean denotation true token, false token. 

5.1.4. Character Denotations 

5.1.4.1. Syntax 

a) character denotation : quote token, string item, quote symbol. 

b) string item character glyph; quote image; other string item. 
c) quote image quote symbol, quote symbol. 

5.2. Bits Denotations 

5.2.1. Syntax 

a)* bits denotation: BITS denotation. 

ba) structured with row of boolean field 
LENGTH LENGTHEI'Y letter aleph denotation 

long token, structured with row of boolean field LENGTHETY letter 

aleph denotation. 

bb) structured with row of boolean field 

SHORT SHORrHErY letter aleph denotation 

short token, structured with row of boolean field SHORTHETY letter 

aleph denotation. 

c) structured with row of boolean field letter aleph denotation 

RADIX, letter r, RADIX digit sequence. 

d) radix two : digit two. 

e) radix four : digit four. 

f) radix eight : digit eight. 

g) radix sixteen : digit one, digit six. 

h)* radix digit : RADIX digit. 
i ) radix two digit : digit zero ; digit one. 

j) radix four digit ; radix two digit ; digit two , digit three. 
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k) radix eight digit : radix four digit ; digit four ; digit five ; 

digit six; digit seven. 

1) radix sixteen digit : radix eight digit ; digit eight ; digit nine ; 

letter a; letter b; letter c; letter d; letter e; letter f. 

5.3. String Denotations 

5.3.1. Syntax 

a)* string denotation: row of character denotation. 

b) row of character denotation : quote token, string i tern sequence 

proper option, quote symbol. 

5.5. Format Denotations 

5. 5- 1. Syntax 

a) format denotation : formatter token, collection list, formatter token. 

b) collection: picture; insertion option; replicator, collection list 

pack, insertion option. 

c) picture : MODE pattern option, insertion option; general pattern 

option, insertion option. 

d) insertion : literal option, insert sequence ; literal. 

e) insert : replicator, alignment, literal option. 

f) replicator: replication option. 

g) replication: dynamic replication; integral denotation. 

h) dynamic replication : letter n, meek integral ENCIDSED clause. 

i) aligrnnent: letter k; letter x; letter y; letter 1; letter p. 

j) literal : replicator, STRING denotation, replicated literal sequence 

option. 

k) replicated literal : replication, STRING denotation. 

1) sign mould: loose replicatable zero frame, sign frame; loose sign 

frame. 

m) loose ANY frame: insertion option, ANY frame. 

n) replicatable ANY frame : replicator, ANY frame. 

o) zero frame : letter z. 
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p) sign frame : plusminus. 

q) suppressible ANY frame letter s option, ANY frame. 

r)* frame: ANY frame. 

5.5.2. Syntax of Integral Patterns 

a) integr'al pattern: sign mould option, integr'al mould; integr'al 

choice pattern. 

d) integr'al mould : loose replicatable suppressible digit frame sequence. 

e ) digit frame : zero frame ; letter d. 

f) integr'al choice pattern : insertion option, letter c, literal list 

pack. 

5.5.3. Syntax of Real Patterns 

a) real pattern : sign mould option, real mould ; floating point mould. 

b) real mould : integr'al mould , loose suppressible point frame, 

integral mould option; loose suppressible point frame, integral 

mould. 

c ) point frame : point token. 

d) floating point mould : stagnant mould, loose suppressible exponent 

frame, sign mould option, integr'al mould. 

e) stagnant mould sign mould option, INrREAL mould. 

f) exponent frame letter e. 

5.5.4. Syntax of Boolean Patterns 

a) boolean pattern insertion option, letter b, boolean choice mould 

option. 

b) boolean choice mould open token, literal, conrna token, literal, 

close token. 

5.5.5. Syntax of Character Patterns 

a) character pattern : loose suppressible character frame . 

b) character frame : letter a. 
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5.5.6. Syntax of Complex Patterns 

a) * canplex pattern COMPLEX pattern. 

b) COMPLEX pattern 

real pattern. 

real pattern, loose suppressible complex frame, 

c) canplex frame: letter i. 

5.5.7. Syntax of String Patterns 

* . a) string pattern : row of character pattern. 

b) row of character pattern : loose string frame ; loose replicatable 

suppressible character frame sequence proper; insertion option, 

replication, suppressible character frame. 

string frame: letter t. 

5.5.8. Syntax of Format Patterns 

a) format pattern : loose inclusion frame, .meek ENCLOSED forniat clause. 

b) inclusion frame: letter f. 

5.5.9. Syntax of General Patterns 

a) general pattern: loose general frame, actual specification list pack 

option. 

b) general frame: letter g. 

c) actual specification: minus token option, integral denotation. 

5.5.7A. Syntax of Bits Patterns 

a)* bits pattern: structured with row of boolean field letter aleph 

pattern. 

b) structured with row of boolean field letter aleph pattern 

radix mould, integral mould. 
c) radix mould : insertion option, RADIX, letter r. 
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6. Phrases 

6.0.1. Syntax 

a)* SINGLE phrase: SINGLE declaration; SOME SINGLE clause. 

b)* SORr MODE SINGLE expression: SORr MODE SINGLE clause. 

c)* SINGLE statement: strong void SINGLE clause. 

d) * MODE constant MODE FDRM. 

e)* MODE variable: reference to MODE FDRM. 

r)* procedure: REFETY PROCEDURE FDRM. 

g)* structure display: strong structured with FIELDS and FIEID 

collateral clause. 
h)* row display: STIRM ROW MODE collateral clause. 

6.1. Serial Clauses 

6.1.1. Syntax 

a) S(]l,'lE serial clause declaration prologue series option, SOME parade. 

b) declaration prologue : strong void unit series option, SINGLE 
declaration. 

e ) SOME unit : S(]l,'lE unitary clause. 

g) SORr MOID parade : SORT MOID train ; SORT MOID train, canpletion token, 

label, strong MOID parade; strong MOID train, completion token, 

label, SORT MOID parade. 

h) SOME train : strong void labelled unit series option, SOJ'JIE labelled 
unit. 

j) SOME labelled unit : label sequence option, SOJ.VJE unit. 

k) label: label identifier, label token. 

6.2. Collateral Phrases 

6.2.1. Syntax 

a) collateral declaration: unitary declaration list proper. 

b) strong void collateral clause: parallel token option, strong void 

unit list proper PACK. 
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c) STIBM ROW MODE collateral clause : STIBM MODE balance PACK. 

e) SORr MOID CONFETY balance : SORT MOID CONFETY unit, comma token, 

strong MOID OONFEI'Y unit list ; strong MOID CONFEI'Y unit, comma 

token, SORr MOID CONFETY unit ; strong MOID CONFErY unit, 

comma token, SORT MOID CONFETY balance. 

f) strong structured with FIELDS and FIELD collateral clause : FIELDS 

and FIELD portrait PACK. 

g) FIELDS and FIELD portrait : FIELDS portrait, comma token, FIELD 

portrait. 

h) MODE field TAG portrait : strong MODE unit. 

6.3. Closed Clauses 

6.3.1. Syntax 

a) SOME closed clause SOME serial clause PACK. 

6.4. Choice Clauses 

6.4.1. Syntax 

aa)* choice clause: SOME CHOICE clause. 

ab) SOME CHOICE clause : MATCH CHOICE start token, SOME MATCH CHOICE 

chooser clause, MATCH CHOICE finish token. 

ac) SOME MATCH CHOICE chooser clause : UNEI1Y CHOICE, SOME MATCH UNEI1Y 

CHOICE alternate clause. 

ba) condition: meek boolean serial clause. 

bb) case : meek integral serial clause. 

be) UNITED conformity : meek UNITED serial clause. 

c) SORr MOID MATCH UNEI'Y CHOICE alternate clause : SORr MOID MATCH UNEI1Y 

CHOICE in clause, strong MOID MATCH CHOICE out clause option; 

strong MOID MATCH UNEI1Y CHOICE in clause, SORT MOID MATCH CHOICE 

out clause. 

ea) SOME MATCH condition in clause: MATCH condition in token, SOME serial 

clause. 
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eb) SOME MATCH case :in clause : MATCH case :in token, SOME balance. 

ec ) SOME MATCH UNITED conformity in clause : MATCH conformity in token, 

SOME UNITED conformity unit ; MATCH conformity in token, SOME 

UNITED conformity balance. 

ed) SOME UNITED confo:rnri.ty unit: united to UNITED specification, SOME 

unit. 

ef) meek MODE specification : open token, formal MODE declarer, MODE mode 

identifier option, close token, alternate token. 

eg) SOME MATCH CHOICE out clause : MATCH CHOICE out token, SOME serial 

clause ; MATCH CHOICE again token, SOME MATCH CHOICE chooser 

clause. 

7. Unitary Declarations 

7. 0. 1 . · Syntax 

a) unitary declaration: mode declaration; priority declaration, 

identifier declaration; operation-declaration. 

7. 1 . Declarers 

7.1.1. Syntax 

* a) declarer: VICTAL MODE declarer. 

b) VICTAL MODE declarer : VICTAL MODE declarator ; MODE mode indication. 

ea) VICTAL structured with FIELDS declarator : structure token, VICTAL 

FIELDS portrayer pack. 

g)* field portrayer: VICTAL FIELD portrayer. 

ha) VICTAL reference to MODE FOLDS portrayer : virtual reference to MODE 

declarer, VICTAL reference to MODE FOLDS HOMEI'Y continuation. 

hb) VICTAL NONREF FOLDS portrayer : VICTAL NONREF declarer, VICTAL NONREF 

FOLIB HOMETY continuation. 

he) VICTAL MODE field TAG and MODE FOLDS hanegeneous continuation : MODE 

field TAG selector, cormna token, VICTAL MODE FOLDS HOMEI'Y 

continuation. 
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hd) VIGrAL MODE field TAG HOMEI'Y continuation : mode field TAG SEIBC'IDR. 

he) VIGrAL MODE1 field TAG and MODE2 FOLDS continuation : MODE1 field 

TAG selector, cormna token, VICTAL MODE2 FDLDS portrayer. 

i) * field selector : FmD selector. 

j) MODE field TAG selector: TAG. 

1) VIRAGr reference to MODE declarator : reference to token, virtual 

MODE declarer. 

m) fonnal reference to reference to MODE declarator : reference to token, 

virtual reference to MODE declarer. 

n) formal reference to NONREF declarator : reference to token, fonnal 

NONREF declarer .. 

o) VICTAL ROWS of reference to MODE declarator : VICTAL neither option, 

VICTAL ROWS rower BRACKEr, virtual reference to MODE declarer. 

p) VICTAL rows of NONREF declarator : VICTAL :flei ther option, VICTAL ROWS 

rower BRACKEr, VICTAL NONREF declarer. 

pb) fonnal fleither : flexible token ; either token. 

pc) actual fleither: flexible token. 

q) VIGrAL row ROWS rower : VIGrAL row rower, carrma token, VICTAL rows 
rower. 

ra) actual row rower : lower part option, upper bound. 

rb) VIRMAL row rower : up to token option. 

s) lower part : lower bound, up to token. 

t) IDWPER bound : meek integral unit. 

w) VICTAL PROCEOORE declarator : procedure token, virtual PROCEDURE 

plan. 

y) virtual MODE parameter : virtual MODE declarer. 

z) virtual void declarer : void token. 

* bb) parameters pack : VICTAL PARAMETERS pack. 

cc) VICTAL uriion of I.MOODS MOOD mode declarator : union of token, I.MOOIB 

MOOD and open box pack. 

dd) I.MOODSErY I.MOOD open BOX : IMOOIBErY closed IMOOD end BOX. 

ee) IMOODSEI'Y1 closed I.M)()DSErY2 IMOOD end BOX : I.M)()DSEI1Y1 closed 

I.M)()DSE11Y2 IMOOD IMOOD end BOX ; IMOODSErY1 open IMOODSE11Y2 I.M)()D 

BOX. 
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ff) IMOODSEI'Y1 closed IMOODSEI'Y2 IMOOD1 end IMOOD2 BOX IMOODSEI'Y1 closed 

IMOODSEI'Y2 IMOOD2 IMOOD1 end :OOX. 

gg) open IMOODS IMOOD BOX : IMOODS IMOOD :OOX , open LMOODS box, comma 

token:, IMOOD :OOX. 

hh) open IMOOD box : IMOOD box. 

ii) IMOODS MOOD and box : union of IMOODS MOOD mode mode indication ; 

union of token:, open IMOODS MOOD and box pack. 

j j ) MOOD and box : virtual MOOD declarer. 

7.2. Mode Declarations 

7. 2. 1 • Syntax 

a) mode declaration : mode token, mode definition list. 

b) mode definition : MODE mode indication, is defined as token:, actual 

MODE declarer. 

7.3. Priority Declarations 

7. 3.1. Syntax 

aa) priority declaration : priority token, priority definition list. 

ab) priority definition : priority NUMBER dyadic indication, is defined 

as token, NUMBER cypher. 

b) one cypher : digit one. 

c) TWO cypher: digit two. 

d) THREE cypher : digit three. 

e) FDUR cypher : digit four. 

f) FIVE cypher : digit five. 

g) SIX cypher : digit six. 

h) SEVEN cypher : digit seven. 

i) EIGHT cypher: digit eight. 

j ) NINE cypher : digit nine. 
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7.4. Identifier Declarations 

7 .4.1. Syntax 

a) identifier declaration : identity declaration ; variable declaration. 

b) identity declaration: MODE identity declaration; procedure identity 

declaration. 

c) MODE identity declaration : fonnal MODE declarer, MODE identity 

definition list. 

d) MODE identity definition : MODE mode identifier, is defined as token, 

strong MODE unit. 

e) procedure identity declaration : procedure token, PROCEDURE mode 

identifier, is defined as token, PROCEDURE routine text. 

f) variable declaration: MODE variable declaration; procedure variable 

declaration. 

g) MODE variable declaration : LEAP token option, actual MODE declarer, 

MODE variable definition list. 

h) MODE variable definition : reference to MODE mode identifier, MODE 

initialization option. 

i) MODE initialization : becomes token, MODE source. 

j ) procedure variable declaration : LEAP token option, procedure token, 

reference to PROCEDURE mode identifier, becomes token, PROCEDURE 

routine text. 

7,5. Operation Declarations 

7. 5, 1. Syntax 

a) operation declaration: operation token, operator definition. 

b) operator definition: PRAM ADIC operator, is defined as token, PRAM 

routine text; virtual PRAM plan, PRAM ADIC operator, is defined 

as token, strong PRAM unit. 
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8.1. Unitary Clauses 

8. 1 . 1 . Syntax 

a) SOME unitary clause: SOME loop; SOME routine text; SOME 
assignation; SOME_ identity relation; SOME tertiary. 

b) SOME tertiary : SOME PRIETY ADIC formula ; SQVIE secondary. 

c) SOME secondary: SOME IBAP generator; SOME selection, SOME multiple 

selection, SOME pr:irnary. 

d) SOME primary SOME denotation ; SOME mode identifier ; SOME slice , 

SOME call; SOME hip; SOME ENCLOSED clause; SOME cast. 

8.2. Coercends 

8. 2. O. 1. Syntax 

a)* coercend: COERCEND. 

b)* STRONG coercend STRONG COERCEND. 

d) strong COERCEND STRONG COERCEND. 

e) firm COERCEND FIRM COERCEND. 

fa) meek COERCEND MEEK COERCEND. 

fb) weak reference to J.VDDE FORM : meek reference to MODE FORM. 

fc) weak NONREF FORM : unchanged fran NONREF FORM ; deprocedured to 

NONREF FORM. 

g) soft reference to MODE FORM : unchanged fran reference to MODE FORM ; 

only deprocedured to reference to MODE FORYI. 

h) unchanged from J.VDDE FORM : MODE FORM. 

8.2.1. Dereferenced Coercends 

8.2.1.1. Syntax 

a) dereferenced to MODE FORM MEEK reference to MODE FORM. 
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8.2.2. Deprocedured Coercends 

8. 2. 2. 1. Syntax 

aa) deprocedured to .MOID .MORF : MEEK procedure MJID MORF. 

ab) deprocedured to MODE COMORF : MEEK procedure MODE COMORF. 

c) only deprocedured to .MODE liORM : unchanged from procedure MODE liORM ; 

only deprocedured to procedure MODE FDRVI. 

8.2.4. United Coercends 

8. 2.4.1. Syntax 

a) united to union of I.MOODS MOOD mode FDRMSPEC : one out of LMJODS MOOD 

mode FDRMSPEC; some of IMOODS MOOD and but not FDRMSPEC. 

b) one out of I.MOODSETY2 MOOD RMOODSETY mode FDRMSPEC : meek MOOD 

FDRMSPEC. 

c) some of IMOODSETY1 MJOD and RMOODSEI'Y but not LMOODSEI'Y2 FDRMSPEC 

sane of LMOODSETY1 and MOOD RMOODSEI'Y but not LMOODSEI'Y2 FDRMSPEC, 

some of I.MOODSETY1 RMOODSETY but not MOOD and LMOODSETY2 FDRMSPEC. 

d) some of ElVlPI1Y and LMOOD MOOD RMOODSEI'Y but not LMOOD2 IMOODSETY2 

FDRMSPEC : meek union of I.MOOD MOOD RMOODSEI'Y mode FORMSPEC. 

8.2.5. Widened Coercends 

8.2.5.1. Syntax 

a) widened to SHONGSErY real FDRM : meek SHONGSEI'Y integral FDRM. 

b) widened to structured with SHONGSETY real field letter r letter e and 

SHONGSETY real field letter i letter m FORM: meek SHONGSETY real 

:BDRM ; widened to SHONGSErY .real FDRM. 

c) widened to row of boolean :BDRM : meek BITS FORM. 

d) widened to row of character FDRM : meek BYTES FDRM. 

e) widened to structured with row of character field letter aleph digit 

one FDRM: meek format :BDRM. 
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8.2.6. Rowed Coercends 

8. 2. 6. 1. Syntax 

aa) rowed to REFErY row ROWS of MODE FDRM : strong REFErY ROWS of MODE 

FORM. 

ab) rowed to RE£i'ETY row of MODE FDRM strong REBEl'Y MODE FORM. 

8.2.8. Voided Coercends 

8.2.8.1. Syntax 

a) voided to void COMORF1 : unchanged from MODE COMORF1. 

b) voided to void MORF : deprocedured to NONPR.OC MORF ; unchanged from 

NONPROC MORF. 

8.3A. Loops 

8. 3A. 1. Syntax 

a) strong void loop : for part option, from part option, by part option, 

to part option, while part option, do part. 

b) for part : for token, integral mode identifier. 

c ) FROBYT part : FROBYT token, meek integral unit. 

d) while part : while token, meek boolean serial clause. 

db) do part : do token, strong void unit. 

8.3A.2. Routine texts 

8.3A.2. Syntax 

ba) procedure P.ARAMETY MOID routine text : formal procedure P.ARAMErY MOID 

plan, routine token, strong MOID unit. 

bb) VICTAL procedure P.ARAJVIETERS MOID plan : VICTAL P.ARAJVIETERS pack, 

virtual MOID declarer. 

be) VICTAL procedure MOID plan : virtual MOID declarer. 
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c) VIRACI1 P.ARAMErERS and PARAMETER : VIRACT P.ARAMEIBRS, canma token, 

VIRACI1 P.ARAMEIT1ER. 

ea) fonnal MODE PA.RAMS : fonnal MODE declarer, fonnal MODE PAR.AMS HOMETY 

definition. 

eb) fonnal MODE parameter and MODE PAR.AMS homogeneous definition : MODE 

mode identifier, comma token, fonnal MODE PAR.AMS HOMEI'Y definition. 

ec) fonnal MODE parameter HO:MEI'Y definition : mode mode identifier. 

ed) fonnal MODE1 parameter and MODE2 PAR.AMS definition : MODE1 mode 

identifier, comma token, fonnal MODE2 PAR.AMS. 

:r) * VICTAL parameters pack : VICI1AL PARAMEI'ERS pack. 

8.3.1. Assignations 

8.3.1.1. Syntax 

a) reference to MODE assignation reference to MODE destination, becanes 

token, MODE source. 

b) reference to MODE destination soft reference to IDDE tertiary. 

C) MODE source : strong MODE unit. 

8.3.3. Identity Relations 

8.3.3.1. Syntax 

a) boolean identity relation : soft reference to MODE tertiary, identity 

relator, strong reference to MODE tertiary; strong reference to 

MODE tertiary, identity relator, soft reference to MODE tertiary. 

b) identity relator: is token; is not token. 

8.3.4. Casts 

8.3.4. 1. Syntax 

a) MOID cast : virtual MOID declarer, strong MOID ENCLOSED clause. 
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8.4. Formulas 

8. 4. 1. Syntax 

a)* SORr fonnula: SOME PRIErY ADIC fonnula. 

b} MOID PRIORITY dyadic fonnula : MODE1 PRIORITY operand, procedure with 

MODE1 parameter and MODE2 parameter MOID PRIORITY dyadic operator, 

MODE2 PRIORITY plus one operand. 
c)* operand: MODE PRIErY operand. 

d) MODE PRIORITY operand: finn MODE PRIORITY dyadic fonnula; MODE 

PRIORITY plus one operand. 

e) MODE priority NINE plus one operand : finn MODE monadic formula ; 

firm MODE secondary. 

g) MOID monadic formula : procedure with MODE parameter MOID monadic 

operator, MODE priority NINE plus one operand. 
h)* dyadic formula: MOID PRIORITY dyadic fonnula. 

8.5.1. Generators 

8.5.1.1. Syntax 

a)* MODE generator: MODE LEAP generator. 

b) reference to MODE LEAP generator : LEAP token, actual MODE declarer. 

8.5.2. Selections 

8. 5. 2. 1. Syntax 

a) REFETY MODE selection : MODE field TAG selector, of token, weak 

REFEI'Y structured with LFIELDSErY MODE field TAG RFIELDSErY 

secondary. 

b) REFETY ROWS of MODE multiple selection: MODE field TAG selector, 

of token, weak .REFETY ROWS of structured with LFIELDSErY MODE field 

TAG RFIELDSErY secondary. 
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8.6.1. Slices 

8.6.1.1. Syntax 

aa) REFEl'Y ROWS of MODE slice : weak REFEI'Y ROWSEI'Y ROWS of MODE primary, 

ROWSEI'Y ROWS leaving ROWS indexer BRA.CKEr ; weak REMh'Y ROWS2 of 

ROWS of MODE primary, ROWS2 leaving El\1PTY indexer BRACKEI'. 

ab) REFEl'Y NONROW slice : weak REF1EttY ROWS2 of NONROW primary, ROWS2 

leaving EMPTY indexer BRACKEI'. 

b) row ROWS leaving row ROWSEI'Y indexer : trimmer, comma token, ROWS 

leaving.ROWSEI'Y irrlexer; subscript, comma token, ROWS leaving row 

ROWSErY indexer. 

c) row ROWS leaving EMPTY indexer : subscript, comna token, R:::>WS leaving 

EMPTY indexer. 

d) row leaving row indexer : trimmer. 

e) row leaving EMPTY indexer: subscript. 

f) tr:i.rrm.er : lower bourrl option, up to token, upper bourrl option, new 

lower bourrl part option ; new lower bound part option. 

g) new lower bound part : at token, new lower bound. 

h) new lower bourrl : meek integral unit. 

i) subscript: meek integral unit. 

j)* trimscript: tr:i.rrm.er; subscript. 

k)* indexer: ROWS leaving ROWSEI'Y indexer. 

1)* boundscript: LOWPER bound; new lower bound; subscript. 

8.6.2. Calls 

8.6.2.1. Syntax 

a) MOID call : meek procedure with PAR..AMEIERS MOID primary, actual 

PARAMEr.ERS pack. 

b) actual MODE parameter : strong MODE unit. 
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8.6.3. Hips 

8. 6. 3, 1. Syntax 

a) strong MOID hip : MOID skip ; MOID jump ; MOID nihil ; MOID vacuum. 

b) MOID skip : skip token. 

c) MOID jump : go to token option, label identifier. 

d) reference to MODE nihil : nil token. 

e) ROWS of MODE vacuum: open token, close token. 
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[ 2, CONTEXT-FREE GRAMMAR OF ALGOL b8, ] 

(.S,1,TOKENS] 

[.S,1,1,A, LETTER TOKENSJ 
L.ETTER E TOKENJ 

[.S,1,1,B, DENOTATION TOKENSJ 
DIGIT CYPHERJ 
POINT TOKEN; 
TIMES TEN TO THE POWER TOKEN; 
TRUE TOKEN; 
FALSE TOKEN; 
FORMATTER TOKEN; 

r.s,1.1,c. ACTION TOKENSJ 
PL.US TOKEN; -
MINUS TOKEN; 
BECOMES TOKENJ 
IS TOKENJ 
IS NOT TOKENJ 
ROUTINE TOKENJ 

[.S,1,1,D, DECLARATION TOKENS] 
- VOID TOKENJ 

LONG TOKEN; 
SHOR'f'. TOKEN; 
STRUCTURE TOKEN; 
REFERENCE TO TOKEN; 
FLEXIBLE TOKEN; 
EITHER TOKENJ 
PROCEDURE TOKEN; 
UNION OF TOKEN; 
MODE TOKENJ 
PRIORITY TOKEN; 
LOCAL TOKEN; 
HEAP TOKENJ 
OPERATION TOKEN; 
IS DEFINED AS TOKEN; 

[.S,1,1,E. SYNTACTIC TOKtNS) 
OPEN TOKEN; 
CLOSE TOKEN; 
BEGIN TOKEN; 
END TOKEN; 
COMMA TOKEN; 
PARALLEL TOKEN: 
SUB TOKEN; 
BUS TOKEN; 
ALTERNATE SUB TOKEN; 
ALTERNATE BUS TOKEN; 
UP TO TOKEN; 
AT TOKEN; 
BRIEF CASE START TOKEN; 
BRIEF CASE IN TOKENJ 

C. J 
[ 1' J 
C IBL,i;~ J 
C ;ai.~c; l 

[ + j 

C .. l 
[: :q 
C : = : l 
(: :,:: ] 
[ : J 

(ltQlQJ 
[1,.Qtii J 
CitjQBIJ 
C~IaUtIJ 
[ fii;;f] 
CtL.&.~l 
C l;;J.;tl::ltBl 
c eEu,1, 1 
CUt:U0~ J 
t~QQEJ 
tl!IUQB.LIX J 
t t:,g~ J 
u1~ae 1 
[Qf!j 
C :: l -

( ( J 
[ ) j 

C ~t.Si!HI J 
[~~Q] 
[ ; l 
[ f!l-i~ l 
ti l . 
[ J 
[ (/ J 

[/ JJ 
[ i j 

[8IJ 
[ t J 
C I j 
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BRIEF CASE AGAIN TOKEN; 
BRIEF CASE OUT TOKEN; 
BRIEF CASE FINISH TOKENJ 
STROP CASE START TOKEN; 
STROP CASE IN TOKt.NJ 
STROP CASE AGAIN TOKEN; 
STROP CASE OUT TOKEN; 
STROP CASE FINISH TOKENJ 
BRIEF CONDITION START TOKEN; 
BRIEF CONDITION IN TOKEN; 
BRIEF CONDITION AGAIN TOKEN; 
BRIEF CONDITION OUT TOKEN; 
BRIEF CONDITION FINISH TOKEN; 
STROP CONDITION START TOKEN; 
STROP CONDITION IN TOKEN; 
STROP CONDITION AGAIN TOKEN; 
STROP CONDITION OUT TOKEN; 
STROP CONDITION FINISH TOKEN; 
BRIEF CONFORMITY START TOKEN; 
BRIEF CONFORMITY IN TOKEN; 
BRIEF CONFORMITY AGAIN TOKEN; 
BRIEF CONFORMITY OUT TOKEN; 
BRIEF CONFORMITY FINISH TOKEN; 
STROP CONFORMITY START TOKEN; 
STROP CONFORMITY IN TOKEN; 
STROP CONFORMITY AGAIN TOKEN; 
STROP CONFORMITY OUT TOKEN; 
STROP CONFORMITY FINISH TOKEN; 
AL.TERNATE TOKEN; 
OF TOKEN; 
L.ABEL. TOKEN; 

[~ 1 1,l,F, SEQUENCING TOKENS] 
GO ON TOKEN; 
COMPLETION TOKEN; 
GO TO TOKEN; 

[J,i,l,G, HIP TOKENS) 
- SKIP TOKEN; 

NIL. TOKENJ 

[J,1,1,H, L.OOP TOKENSJ 
FOR TOKt.N; 
FROM TOKEN; 
BY TOKEN; 
TU TOKEN; 
WHIL.E TOKEN; 
DO TOKEN; 

[J,1,1,1, SPECIAL TOKENS] 
QUOTE TOKEN; 

[NOT .. DEFiNEDJ 
STRING ITEM; 
BITS DENOTATION; 
COLLECTION LIST; 
IDENTIFIER; 

•MODE I ND I CAT I ON i 
MONADIC INDICATION; 
DYADIC INDICAT10N, 

C I : l 
c I l 
[ } J 
C&.tal:it'. l 
t .ill J 
(QUi~l 
[QIJj;l 
tt~As:; J 
t t l 
C I J 
C I : l 
C I l 
[ } J 
[ J.t::. l 
cit.a.ti 1 
[ ~I.if: l 
[tl..itJ 
[f.J.) 
[ ( J 
C I J 
[ I • l 
C I J 
[ ) J 
c,a~tl 
LL~ l 
[QIJ:itl 
[QIJ;tl 
ttia,1 
C: j 

[QLJ 
[ : J 

[ ; l 
C~~J.Il 
l~IUQl 

[f;YB] 
[ t:fH2£!1 l 
[~~J 
CiUl 
t it:1.Ll..f:] 
[QQJ 

[ .. J 
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DENOTATION: 
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PLAIN DENOTATION; CAPITAL BITS DENOTATION; STRIN~ DENOTATION; 
FORMAT DENOTATION, 

PLAIN DENOTATION: 
(SHONG TOKEN SEQUENCE), INTEGRAL DENOTATION} 
(SHONG TOKEN SEQUENCE), REAL DENOTATION; 
BOOLEAN DENOTATION; CHARACTER DENOTATION. 

SHONG TOKEN SEQUENCE: 
SHORT TOKEN SEQUENCE; LONG TOKEN SEQUENCE. 

SHORT TOKEN SEQUENCE: 
SHORT TOKEN, (SHORT TOKEN SEQUENCE), 

LONG TOKEN SEQUENCE: 
LONG TOKEN, (LONG TOKEN SEQUlNCE), 

INTEGRAL DENOTATION: 
D!GIT CYPHER, (INT~GRAL OENCTAT!ON). 

REAL DENOTATION: 
VARIABLE POINT NUMERAL; FLOATING POINT NUMERAL, 

VARIABLE POINT NUMERAL: 
(INTEGRAL DENOTATION), FRACTIONAL PART, 

FRACTIONAL PART: 
POINT TOKEN, INTEGRAL DENOTATION, 

FLOATING POINT NUMERAL: 
STAGNANT PART, EXPONENT PART, 

STAGNANT PART: 
INTEGRAL DENOTATION; VARIABLE POINT NUMERAL, 

EXPONENT PART: 
TIMES TEN TO THE POWER CHOICE, POWER OF TEN, 

TIMES TEN TO THE POWER CHOICE: 
TIMES TEN TO THE POWER TOKEN; LETTER E TOKEN, 

POWER OF TEN: 
(PLUSMINUS), INTEGRAL DENOTATION, 

PLUSMINUS: 
PLUS TOKEN; MINUS TOKEN, 

BOOLEAN DENOTATION: 
TRUE TOKENJ FALSE fOKEN, 

CHARACTER DENOTATION: 
QUOTE TOKEN, STRING ITEM, Q~OTE TOKEN, 

CAPITAL BITS DENOTATION: 
(SHONG TOKEN SEQUENCE), BITS DE~OTATION, 

STR!NG DENOTATION: 
QUOTE TOKEN, (STRING ITEM SEQUENCE PROPER), QUOTL TOKEN, 

STRING ITEM SEQUENCE PROPER: 
STRING ITEM, STRING ITEM; 
STRING ITEM, STRING ITEM SEQUENCE PROPER. 

FORMAT DENOTATION! 
FORMATTER TOKEN, COLLECTION LIST, fORMATTER TOKEN, 
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ENCLOSED CLAUSE: 
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C~OSED CLAUSEJ COLLATERAL CLAUSE; C~OICE CLAUSE, 

SERIAL CLAUSE: 
(DECLARATION PROLOGUE SERIES), PARADE. 

DECLARATION PROLOGUE SERIES: 
DECLARATION PROLOGUE, GO ON TOKEN, 
(DECLARATION PROLOGUE SERIES), 

DECLARATION PROLOGUE: 
(UNIT SERIES), SINGLE DECLARATION, 

UNIT SERIES: 
UNIT, GO ON TOKEN, (UNIT SERIES), 

PARADE: 
TRAIN, (COMPLETION TOKEN, LABEL, PARADE), 

TRAIN: 
(LABELLED UNIT SERIES), LABfLLED UNIT, 

LABELLED UNIT SERIES: 
LABELLED UNIT, GO ON TOKEN, (LABELLED UNIT SERIES), 

LABELLED UNIT; 
(LABEL SEQUENCE), UNIT, 

LABEL SEQUENCE: 
LABEL, (LABEL SEQUENCE), 

LABEL: 
IDENTIFIER, LABEL TOKEN, 

CLOSED CLAUSE: 
OPEN TOKEN, SERIA~ ~LAUSE, ~LOSE TOKEN; 
BEGIN TOKEN, SERIAL CLAUSE, END TOKEN, 

COLLATERAL CLAUSE: 
(PARALLEL TOKEN), UNIT LIST PROPER CAPITAL PACK, 

UNIT LIST PROPER CAPITAL PACK: 
OPEN TOKEN, UNIT LIST PROPER, CLOSE TOKEN; 
BEGIN TOKEN, UNIT LIST PROPER, END TOKEN, 

UNIT LIST PROPER: 
UNIT, COMMA TOKEN, UNIT LlST, 

UNIT LIST: 
UNIT, (COMMA TOKEN, UNIT LIST), 

CHOICE CLAUSE: 
STROP CONDITION CHOICE CLAUSE; eRIEF CONDITION C~101CE CLAUSEJ 
STROP CASE CHOICE CLAUSE; BRIEF CASE CHOICE CLAUSE; 
STROP CONFORMITY CHOICE CLAUSE; BRIEF CONFORMITY CHOICE CLAUSE, 

STROP CONDITION CHOICE CLAUSE: 
STROP CONDITION START TOKEN, STROP CONDITION CHOOSER CLAUSE, 
STROP CONDITION FINISH TOKEN, 

BRIEF CONDITION CHOICE CLAUSE: 
BRIEF CONDITION START TOKEN, BRIEF CONDITION CHOOSER CLAUSE, 
BRIEF CONDITION FINISH TOKEN. 

STROP CASE CHOICE CLAUSE: 
STROP CASE START TOKEN, STROP CASE CHOOSER CLAUSL, 
STROP CASE FINISH TOKEN, 
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BRIEF CASE CHOICE CLAUSE: 
BRIEF CASE START TOKEN, BRIEF CASE CHOOSER CLAUSl, 
BRIEF CASE FINISH TOKEN, 

STROP CONFORMITY CHOICE CLAUSE: 
STROP CONFORMITY START TOKEN, STROP CONFORMITY CHOOSER CLAUSE, 
STROP CONFORMITY FINISH TOKEN, 

BRIEF CONFORMITY CHOICE CLAUSE: 
BRIEF CONFORMITY START TOKEN, BRIEF CONFORMITY CHOOSER CLAUSE, 
BRIEF CONFORMITY FINISH TOKEN, 

STROP CONDITION CHOOSER CLAUSE: 
CONDITION, STROP CONDITION ALTERNATE CLAUSE, 

BRIEF CONDITION CHOOSER CLAUSE: 
CONDITION, BRIEF CONDITION ALTERNATE CLAUSE, 

STROP CASE CHOOSER CLAUSE: 
CASE, STROP CASE ALTERNATE CLAUSE, 

BRIEF CASE CHOOSER CLAUSE: 
CASE, BRIEF CASE ALTERNATE CLAUSE, 

STROP CONFORMITY CHOOSER CLAUSE: 
CONFORMITY, STROP CONFORMITY ALTERNATE CLAUSE, 

BRIEF CONFORMITY CHOOSER CLAUSE: 
CONFORMITY, BRIEF CONFORMITY ALTERNATE CLAUSE, 

CONDITION: 
SERIAL CLAUSE, 

CASE; 
SERIAL CLAUSE. 

CONFORMITY: 
SERIAL CLAUSE, 

STROP CONDITION ALTERNATE CLAUSE: 
STROP CONDITION IN ~LAUSE, (STROP CONDITION OUT CLAUSE), 

BRIEF CONDITION ALTERNATE CLAUSE: 
BRIEF CONDITION IN CLAUSE, (BRltF CONDITION OUT CLAUSE), 

STROP CASE ALTERNATE CLAUSE: 
STROP CASE IN CLAUSE, (STROP CASE OUT CLAUSE), 

BRIEF CASE ALTERNATE CLAUSE: 
BRIEF CASE IN CLAUSE, (BRIEF CASE OUT CLAUSE), 

STROP CONFORMITY ALTERNATE CLAUSE: 
STROP CONFORMITY IN CLAUSE, (STROP CONFORMITY OUT CLAUSE), 

BRIEF CONFORMITY ALTERNATE CLAUSE: 
BRIEF CONFORMITY IN CLAUSE, (BRIEF CONFORMITY OU¥ CLAUSE), 

STROP CONDITION IN CLAUSE: 
STROP CONDITION IN TOKEN, SERIAL CLAUSE, 

BRIEF CONDITION IN CLAUSE: 
BRIEF CONDITION IN TOKEN, SERIAL CLAUSE, 

STROP CASE IN CLAUSE: 
STROP CASE IN TOKEN, BALANCE, 

BRIEF CASE IN CLAUSE: 
BRIEF CASE IN TOKEN, BALANCE, 

STROP CONFORMITY IN CLAUSE: 
STROP CONFORMITY IN TOKEN, CONFORMITY UNIT LIST, 

BRIEF CONFORMITY IN CLAUSE: 
BRIEF CONFORMITY IN TOKEN, CONFORMITY UNIT LIST, 

BALANCE: 
U~IT LIST PROPER, 

CONFORMITY UNIT LIST: 
CONFORMITY UNIT, (COMMA TOKEN, CONFORMITY UNIT L1ST), 



CONFORMITY UNIT: 
SPECIFICATION, UNIT, 

SPECIFICATION: 
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OPEN TOKEN, DECLARER, (IDENTIFIER), CLOSE TOKEN, 
ALTERNATE TOKEN. 

STROP CONDITION OUT CLAUSE: 
STROP CONDITION OUT TOKEN, SERIAL CLAUSE; 
STROP CONDITION AGAIN TOKEN, STROP CONDITION CHOOSER C~AUSE, 

BRIEF CONDITION OUT CLAUSE: 
BRIEF CONDITION OUT TOKEN, SERIAL CLAUSE; 
BRIEF CONDITION AGAIN TOKEN, BRIEF CONDITION CHOOSER C~AUSE, 

STROP CASE OUT CLAUSE: 
STROP CASE OUT TOKEN, SERIAL CLAUSE; 
STROP CASE AGAIN TOKEN, STROP CASE CHOOSER CLAUS~. 

BRIEF CASE OUT CLAUSE: 
BRIEF CASE OUT TOKEN, SERIAL CLAUSE; 
BRIEF CASE AGAIN TOKEN, BRIEF CASE CHOOSER CLAUSL, 

STROP CONFORMITY OUT CLAUSE: 
STROP CONFORMITY OUT TOKE~, SERIAL CLAUSE; 
BRIEF CONFORMITY AGAIN TOKEN, BRIEF CONFORMITY CHOOSER CLAUSE, 

BRIEF CONFORMITY OUT CLAUSE: 
BRIEF CONFORMITY OUT TOKEN, SERIAL CLAUSE; 
STROP CONFORMITY AGAIN TOKEN, STROP CONFORMITY CHOOSER CLAUSE, 

(1, DECLARATIONS] 

S!NGLE DECLARATION: 
UNITARY DECLARATION LIST, 

UNITARY DECLARATION LIST: 
UNITARY DECLARATION, (COMMA TOKEN, UNITARY DECLARATION LIST), 

UNITARY DECLARATION: 
MODE DECLARATION; PRIORITY DECLARATIONJ IDENTlrllR DEC~ARATIONJ 
OPERATION DECLARATION. 

DECLARER: 
MODE INDICATION; STRUCTURED W1ih FIELDS DECLARATORJ 
REFERENCE TO DECLARATOR; ROWS Of DECLARATORJ 
PROCEDURE DECLARATOR; UNiON Of DECLARATOR. 

STRUCTURED WITH FIELDS DECLARATOR: 
STRUCTURE TOKEN, PORTRAYER PACK. 

PORTRAYER PACK: 
OPEN TOKEN, PORTRAYER, CLOSt TOKEN, 

PORTRAYER: 
DECLARER, CONTINUATION, 

CONTINUATION: 
IDENTIFIER, (COMMA TOKEN, CONTi~UATION OR PORTRAVtR). 

CONTINUATION OR PORTRAYER: 
CONTINUATION; PORTRAV~R, 

REFERENCE TO DECLARATOR: 
~EFERENCE TO TOKEN, DECLARER, 

ROWS OF DECLARATOR: 
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(fLEITHER), ROWER BRACKET, DECLARER, 
FLEITHER: 

FLEXIBLE TOKENJ EITHER TOKEN, 
ROWER BRACKET: 

SUB TOKEN, ROWER, BUS TOKEN; 
ALTERNATE SUB TOKEN, ROWER, ALTERNATE BUS TOKENJ 
OPEN TOKEN, ROWER, CLOSE TOKEN, 

ROWER: 
ROW ROWER, (COMMA TOKEN, ROWER), 

ROW ROWERJ 
(LOWER PART), LOWPER BOUND; (UP TO TOKEN), 

LOWER PART: 
LOWPER BOUND, UP TO TOKEN, 

LOWPER BOUND: 
UNIT, 

PROCEDURE DECLARATOR: 
PROCEDURE TOKEN, PROCEDURE PLAN, 

PROCEDURE PLAN: 
(VIRTUAL PARAMETERS PACK), MOID DECLARER, 

VIRTUAL PARAMETERS PACK: 
OPEN TOKEN, VIRTUAL PARAMETERS LIST, CLOSE TOKEN, 

VIRTUAL PARAMETERS LIST: 
DECLARER, (COMMA TOKEN, VIRTUAL PARAMETERS LIST), 

MOID DECLARER: 
VOID TOKENJ DECLARER, 

UNION Of DECLARATOR: 
UNION OF TOKEN, OPEN BOX PACK, 

OPEN BOX PACK: 
OPEN TOKEN, OPEN BOX LIST, CLOSE TOKEN, 

OPEN BOX LIST: 
OPEN BOX, (COMMA TOKEN, OPEN BOX LIST), 

OPEN BOX: 
DECLARER, 

MODE DECLARATION: 
MOOE TOKEN, MOOE DEFINITION LIST, 

MODE DEFINITION LIST: 
MODE DEFINITION, (COMMA TOKEN, MODE DEFINITION LiST), 

MODE DEFINITION: 
MOOE INDICATION, IS DEFINED AS TOKEN, DECLARER, 

PRIORITY DECLARATION: 
PRIORITY TOKEN, PRIORITY DEFINITION LIST, 

PRIORITY DEFINITION LIST: 
PRIORITY DEFINITION, (COMMA TOKEN, PRIORITY DEFINITION LIST). 

PRIORITY DEFINITION: 
DYADIC INDICATION, IS DEFINED AS TOKEN, DIGIT CYPHER, 

IDENTIFIER DECLARATION: 
IDENTITY DECLARATION; VARIABLE DECLARATION, 

IDENTITY DECLARATION: 
MODE IDENTITY DEC~ARATION: PROCEDURE IDENT!TV DEC~ARATION, 

MOOE IDENTITY DECLARATION: 
ctECLARER, MODE IOENT1TY DEF:NIT!ON LIST, 

MOOE IDENTITY DEFINITION LIST: 
MODE IDENTITY DEFINITION, 
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(COMMA TOKEN, MODE IDENTITY DEF,NITION LIST). 
MOOE IDENTITY DEFINITION: 

IDENTIFIER, IS DEFINED AS TOKEN, UNIT. 
PROCEDURE IDENTITY DECLARATION: 

PROCEDURE TOKEN, IDENTIFIER, IS DEFINED AS TOKEN, ROUTINE TEXT, 

VARIABLE DECLARATION: 
MODE VARIABLE DECLARATION; PROCEDURE VARIABLE DECLARATION, 

MODE VARIABLE DECLARATION: 
(LEAP TOKEN), DECLARER, MODE VARIABLE DEFINITION LIST, 

L.EAP TOKEN: 
LOCAL TOKEN; HEAP TOKEN, 

MODE VARIABLE OEF'INITION LIST: 
MOOE VARIABLE DEFINITION, 
(COMMA TOKEN, MODE VARIABLE DEFINITION LIST), 

MODE VARIABLE DEFINITION: 
IDENTIFIER, (MODE INITIALIZ.Ai101',) 1 

MOOE INITIALIZATION: 
BECOMES TOKEN, SOURCE, 

PROCEDURE VARIABLE DECLARATION: 
(LEAP TOKEN), PROCEDURE TOKEN, iDENTIFIER, BECOMlS TOKEN, 
ROUT1NE TEXT, 

OPERATION DECLARATION: 
OPERATION TOKEN, OPERATION DEF,NITtON, 

OPERATION DEFINITION: 
OPERATOR, IS DEFINED AS TOKEN, PRAM ROUTINE TEXT; 
VIRTUAL PRAM PLAN, OPERATOR, IS DEFINED AS TOKEN, UNIT, 

OPERATOR: 
MONADIC OPERATOR; DYADIC OPERATOR, 

MONADIC OPERATOR: 
MONADIC INDICATION, 

DYADIC OPERATOR: 
DYADIC INDICATION, 

PRAM ROUTINE TEXT: 
FORMAL PRAM PLAN, ROUTINE TOKEN, UNIT, 

VIRTUAL PRAM PLANS 
VIRTUAL PRAM PACK, MOID DECLARER, 

VIRTUAL PRAM PACK: 
OPEN TOKEN, DECLARER, (COMMA TOKEN, DECLARER), CLOSE TOKEN, 

FORMAL PRAM PLAN: 
FORMAL PRAM PACK, MO!O DECLARER, 

FORMAL PRAM PACK: 
OPEN TOKEN, DECLARER, IDENTIFIER, 
(COMMA TOKEN, SECOND FORMAL PARAMtTER), CLOSE TOKEN. 

SECOND FORMAL PARAMETER: 
(DECLARER), I DENT If' I ER, 

[~, UNITARY CLAUSES,J 

UNIT; 
LOOP; ROUTINE TEXT; ASSIGNATION; IDENTITY RELATION; TERTIARY. 

TERTIARY: 
FORMULA; SECONDARY, 

SECO((JOARY: 
LEAP GENERATOR; SELECTION; PRtMARY, 

PRIMARY: 
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OENOTATIONJ IOENTIFIERJ SLICEJ CALL; HtPJ CAST; 
ENCLOSED CLAUSE, 

L.OOP: 
(FOR PART), (FROM PART), (BY PART), (TO PART), (WHIL.E PART), 
00 PART, 

FOR PART: 
FOR TOKEN, I DENT If I ER, 

FROM PART: 
FROM TOKEN, UNIT, 

BY PART: 
BY TOKEN, UN IT, 

TO PART: 
iO TOKEN, UNIT, 

WHILE PART: 
WHILE TOKEN, SERIAL CLAUSE, 

00 PART: 
DO TOKEN, UNIT, 

ROUTINE TEXT: 
FORMAL PROCEDURE PLAN, ROUTINE TOKEN, UNIT, 

FORMAL PROCEDURE PLAN: 
(FORMAL PARAMETERS PACK), MOIO DECLARER, 

FORMAL PARAMETERS PACK: 
OPEN TOKEN, FORMAL PARAMETERS, CLOSE TOKEN, 

FORMAL PARAMETERS: 
DECLARER, DEFINITION, 

DEFINITION: 
IDENTIFIER, (COMMA TOKEN, DEFINITION OR PARAMETERS), 

DEFINITION OR PARAMETERS: 
DEFINITION; FORMAL PARAMETERS, 

ASSIGNATION: 
iERTiARY, BECOMES TOKEN, SOURCE, 

SOURCE! 
UNIT, 

IDENTITY RELATION: 
TERTIARY, IDENTITY RELATOR, TERTIARY, 

IDENTITY REL.ATOR: 
IS TOKEN; IS NOT TOKEN, 

FORMULA: 
MONADIC OPERATOR, OPERAND; 
OPERAND, DYADIC OPERATOR, OPERA~D, 

OPERAND: 
FORMULA; SECONDARY, 

LEAP GENERATOR: 
LEAP TOKEN, DECLARER, 

SELECT I ON: 
IDENTIFIER, OF TOKEN, SECON~ARV, 

SLICE! 
PR I MARY, INDEXER BRACKET, 

INDEXER BRACKET: 
SUB TOKEN, INDEXER, BUS TOKEN; 
ALTERNATE SUB TOKEN, INDEXER, ALTERNATE BUS TOKENJ 
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OPEN TOKEN, INDEXER, CLOSE TOKE~. 
INDEXER: 

TRIMSCRIPT, (COMMA TOKEN, l~DEXER), 
TRIMSCRIPT: 

(LOWPER BOUND), UP TO TOKEN, (LOWPER BOUND), 
(AT TOKEN, LOWPER BOUND); 
(AT TOKEN, LOWPER aouNO)J 
UNIT. 

CALL: 
PRIMARY, ACTUAL PARAMETERS PACK. 

ACTUAL PARAMETERS PACK: 

HIP: 

OPEN TOKEN, UNIT LIST, CLOSt TOKEN, 

SKIP TOKENJ (GO TO TOKEN), IDENTIFIER; NIL TOKEN; 
OPEN TOKEN, CLOSE TOKEN, 

CAST: 
MOID DECLARER, ENCLOSED CLAUSE, 
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[ ;s' CONTEXT-FREE. GRAMMAR OF COLLECTtQN .. LIST, 

[NOT•DEFINED•NOTIONS] 

LETTER A TOKEN; 
LETTER 6 TOKENJ 
LETTER C TOKEN; 
LETTER D TOKEN; 
LETTER E TOKEN; 
LETTER f TOKEN; 
LETTER G TOKEN; 
LETTER I TOKEN; 
LETTER K TOKEN; 
LETTER L TOKEN; 
LETTER N TOKEN; 
LETTER p TOKEN; 
LETTER R TOKEN; 
LETTER s TOKENi 
LETTER T TOKENi 
LETTER X TOKENi 
LETTER y TOKEN; 
LETTER z TOKEN; 

DIGIT TWO TOKEN; 
DIGIT FOUR TOKEN; 
DIGIT EIGHT TOKEN; 
DIGIT ONE TOKENi 
DIGIT SIX TOKEN; 

PL.US TOKEN; 
MINUS TOKEN; 
POINT TOKEN; 
OPEN TOKEN; 
CLOSE TOKEN; 
BEGIN TOKENi 
CQMMA TOKEN; 
END TOKEN; 
STROP CASE START TOKEN; 
STROP CASE FINISH TOKE.NJ 
STROP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; 
INNER CLAUSE.; 

[ I , E •, THE BUNCH BETWEEN lHE 
OF THE ENCLOSED•CLAUSE,] 

INTEGRAL DENOTATIONi 
CHARACTER DENOTAT10N; 
ROW OF CHARACTER DENOTATION, 

[FORMAT DENOTATION: 

C C.Mit l 
ctiu, 1 
C J.E. l 
C EJ. l 

OUTERMOST SRA~KETS 

FORMATTER TOKEN, COLLECTION LIST, FORMATTER TOK~IJ,] 

COLLECTION LIST: 
COLLECTION, (COMMA TOKEN, COLLECTION LtST), 

COLLECTION: 
PICTUREi 

~c !NSERTION), REPLICATOR, COLLECTION LIST PACK, ( 1NSERTION), 
COLLECTION LIST PACK: 
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OPEN TOKEN, COLLECTION LIST, CLOSE TOKEN, 
PICTURE: 

(PATTERN), (INSERTION), 
INSERTION: 

(LITERAL), INSERT S1:'..QUENCE; LITE:.RAL., 
INSERT SEQUENCE: 

INSERT, ( INSERT SEQUENCE), 
INSERT: 

REPLICATOR, ALIGNMENT, (LITE:.RAL), 
REPLICATOR: 

(REPLICATION), 
REPLICATION: 

DYNAMIC REPLICATION; INTEGRAL DENOTATION, 
DYNAMIC REPLICATION: 

LETTER N TOKEN, ENCLOSED CLAUSE, 
ENCLOSED CLAUSE: 

BEGIN TOKEN, INNER ~LAUSE, END TOKEN; 
OPEN TOKEN, INNER CLAUSE, CLOSE TOKEN; 
STROP CASE START TOKEN, INNER CLAUSE, STROP CASE f INISH TOKEN; 
STROP CONDITION START TOKEN, INNER CLAUSE, 
STROP CONDITION f lNISh TOKEN, 

ALIGNMENT: 
LETTER K TOKEN; LETTER X TOKEN; LETTER V TOKENJ 
LETTER L TOKEN; LETTER P TOKEN, 

LITERAL: 
REPLICATOR, STRING DENOTATION, (REPLI.CATED LITERAL SEQUENCE), 

REPLICATED LITERAL SEQUENCE: REPLICATED LITERAL, 
(REPLICATED LITERAL SEQUENCE), 

REPLICATED LITERAL: 
REPLICATION, STRING DENOTATION. 

STRING DENOTATION: 
CHARACTER DENOTATION; ROW OF CHARACTER DENOTATION, 

SIGN MOULD: 
( INSERTION), REPLICATOR, LETTER Z TOKEN, SIGN FRAME; 
(INSERTION), SIGN FRAME, 

SIGN FRAME: 
PLUS TOKEN; MINUS TOKEN, 

PA TTE.RN: 
INTEGRAL PATTERN; RtAL PATTtRN; BOOLEAN PATTERN; 
CHARACTtR PATTERN; ~OMPLEX PATTERN; STRING PATTERN; 
BITS PATTERN; GENERAL PATTERN; INCLUDED PATTERN. 

INTEGRAL. PATTERN: 
(SIGN MOULD), INTEGRAL MOULD; i I\TEGRAL CHO I CE PATTERN, 

INTEGRAL MOULD: 
(INSERTION), REPLl(.ATOR, (LETTERS TOKEN), DIGIT tRAME, 
( INTEGRAL MOULD), 

DIGIT FRAME: 
LETTER Z TOKEN; LETTER D TOKEN, 

INTEGRAL CHOICE PATTERN: 
( INSERTION), LETTtR C TOKEN, LiiERAL L!ST PACK, 

LITERAL L!ST PACK: 
OPEN TOKEN, LITERAL LIST, CLOSE TOKEN, 

LITERAL. LIST: 
L.!TERAL, (COMMA TO~tN, LITERAL LIST), ,, 

Rt::AL PATTERN: 
{SIGN MOULD), REAL MOULD; FLOATIN~ POINT MOULD, 
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REAL MOULD: 
INTEGRAL MOULD, (•NSERTION), (LETTERS TOKEN), POINT TOKEN, 
(INTEGRAL MOULD); 
(INSERT I ON), ( LETTER S TOKEN), PO I NT TOKEN, l NTEuRAL MOULD• 

FLOATING POINT MOULD: 
STAGNANT MOULD, (INSERTION), (LETTERS TOKEN), LlTTER E TOKEN, 
(SIGN MOULD), INTEGRAL MOULD, 

STAGNANT MOULD: 
(SIGN MOULD), INTEGRAL MOULD; (SIGN MOULD), REAL MOULD• 

BOOLEAN PATTERN: 
(INSERTION), LETTER B TOKEN, (BOOLEAN CHOICE MOULD), 

BOOLEAN CHOICE MOULD: 
OPEN TOKEN, LITERAL, COMMA TOKEN, LITERAL, CLOSE TOKEN, 

CHARACTER PATTERN: 
(INSERTION), (LETTt:.R S TOKEN), LETTER A TOKEN. 

COMPLEX PATTERN: 
REAL PATTERN, (INSt:.RTION), (LETTERS TOKEN), LET"i't:R I TOKEN, 
REAL PATTERN, 

ST R I NG 'p AT T t: RN : 
( INSERTION), LETTER T TOKEN; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME, 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE; 
(INSERTION), REPLICATION, (LETTtR S_ TOKEN), LETTLR A TOKEN, 

LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQULNCE: 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME, 
(LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE), 

LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME: 
(INSERTION), REPLICATOR, (LETTERS TOKlN), LETTER A TOKEN, 

BITS PATTERN: 
RADIX MOULD, I NTE<:.RAL MOULD. 

RADIX MOUt.D: 
( INSERTION), RADIX, LETTER R TOKEN, 

RADIX: 
DIGIT TWO TOKEN; DIGIT FOUR TOKEN; DIGIT EIGHT TUKEN; 
DIGIT ONE TOKEN, DlulT SIX TOKEN, 

GENERAL PATTERN: 
(INSERTION), LETTER G TOKEN ■ (ACTUAL SPECIFICATIUN PACK). 

ACTUAL SPECIFICATION PACK: 
OPEN TOKEN, ACTUAL SPECIFICATION LIST, CLOSE TOKLN, 

ACTUAL SPECIFICATION LIST: 
ACTUAL SPECIFICATION, (COMMA TOKEN, ACTUAL SPEClflCATION LIST), 

ACTUAL SPECIFICATION: 
(MI NUS TOKEN), INTEGRAL DENCTAT i ON, 

INCLUDED PATTERN: 
( INSERTION), LETTER F TOKEN, tNtLOSED CLAUSE, 
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4. Relations concerning the grammar 

In this Chapter we shall deal with some relations between notions or 

symbols, viz. , "may contain", "may be contained in", "may begin with", 

"may be the begin of", "may end with", "may be the end of", all of which 

are transitive, and "may follow" and "may precede". If, in the sequel, the 

term "notion" is used, this is meant to include symbols; the terminal 

production of a notion which is a symbol is that symbol. We say that 

"a may contain 8" if there exists some program in which terminal produc­

tions s an n occur of the notions a and 8, such that the occurrence of s 
contains the occurrence of n (where, in the case that the occurrences 

coincide, s contains n if and only if f3 is a descendent of a in the pro­

duction tree of s), Similar definitions may be given for the other 

relations. A more extensive treatment can be found, e.g., in Knuth [7] or 

Gries [8]; here, only the algorithms to determine these relations will be 

outlined. 

First, we need some definitions: 

the product of two relations P and R: 

a.PR8 if and only if there exists a y such that a.Py and yRf3, 

the power of a relation: 
1 2 n = RRn-1 R = R, R = RR, ... R (n>1). 

the transitive closure R+ of a relation: 

+ · 'f n f 0 a.R f3 if and only i aR f3 or some n > • 

. * the reflexive transitive closure R of a relation: 
* . + a.R f3 if and only if a= f3 or aR e. 

T the transpose R of a relation: 

a.RT8 if and only if 8Ra.. 

The first relation we want to look at, is "may contain". We say 

a "WITHIN" f3 if 8 occurs in the right hand side of the production rule for 
+ a. "may contain" may then be computed by: may contain = WITHIN . 

We say a "FIRST" 8 if 8 occurs as the first member of some direct produc­

tion of a. "may begin with'' is then given by: may begin with = FIRST+. 
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+ Similarly, we define "LAST", so that: may end with= LAST. We say 

a "FOLLOW" 13 if, in some production rule the succession of members 13, a 

occurs. "may follow11 can then be computed as follows: 

may follow= FIRST*T FOLLOW LAST*, that is, a may follow 13 if there exist 

y and o such that y FOLLOW o, y = a or y may begin with a, and o = 13 or o 
may end with 13. 

The other relations are simply the transpose of one of the relations 

treated above. 

In our program, the notions are represented by numbers and the 

relations by Boolean matrices, where B represents the relation R if 

B[i,j] = notion. R notion .. 
J. J 

The relations WITHIN, FIRST, LAST and FOLLOW are constructed by 

scanning the grammar. The transitive closure is computed by Warshall 1s 

algorithm [9], which can be expressed in ALGOL 68 as follows: 

pr>oa tr>a:nsitive aZosur>e = (r>ef [., J booZ r>) void: 

begin int n = upb r>; 

for> i to n do 

for> j to n do 

if. r>[j, i] then 

for> k ton do 

it r>[i, k] then r>[j, k]:= tr>Ue fi 

end 

The reflexive transitive closure is then simply constructed by setting 

the elements of the diagonal true. 

The product R = FTVL, for three relations F, V and L, is computed by: 



49 

proe mu"l3 = (ref [.,] bool f., v., Z.,rJ voi.d: 

begin int n = upb f; 
for a to n do for b to n do r[a.,b]:= false; 

fore ton do 

ford ton do 

!:.f. v[e.,d] then 

for a ton do 

:!:.f.. f[e., a] then 

for b ton do 

!:.f. Z[d.,b] then r[a.,b]:= true fi 

end 

Although this process is of order n
4 

(as compared to the n3 for taking 

the product of two matrices), in practice it is much more efficient than 

first computing, for example, S = FTV and then R = SL, due to the sparseness 

of the matrix v, and to some lesser extent, f and z. 

4.1. How to read the output 

In the Appendix prints are given for the various relations defined 

above, applied to the context-free grammar of collection-list. For each 

relation Ra list is given of entries for each of the notions, where an 

entry of the form 11 notion-s 1 ; ... ;sn." indicates that {s I notion Rs} = 

{ } A t ft f II t• t' II • = s 1, ... ,sn. n en ry o he orm no ion1, ... ,no ionm-s 1; ••. ;sn. is an 

abbreviation of m entries of the form 'notion.-s 1; •.. ;s • 11
, 1 < i < m. 

i n - -
I h t th t 11 11 

• 1 · t . t t t th n eac en ry, e par s 1; .•. ;sn. is sp i up in o wo pars, e 

first one of the form II s 1 ; ••• ; s j . ", containing only terminals (and, there­

fore, preceded by the string (terminals: ) ) , the second one of the form 

"sj+1; ••• ;sn. 11
, containing only non-terminals (and preceded by 

"(non-terminals:)"). If one of those parts is empty, the string preceding 

it is also omitted. 
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To give an example, for the simple grammar 

ab : a,b. 

the output would be: 

may contain (MC): ab - a;b. 

may be contained in (CI): a,b - ab. 

may begin with (BW): ab - a. 

may be the begin of (BO): a - ab. 

may end with (EW): ab - b. 

may be the end of {EO): b - ab. 

may follow (MF): b - a. 

may precede (MP): a - b. 

On the output, exactly the above lines are used to indicate the cor­

responding relation. In front of each entry, al~o a number is given, which 

serves as a reference number for an alphabetical listing of notions given 

at the end. 

In an entry, one or more of the s. are marked with an asterisk. If, 
l. 

for a relation R, some s. is unmarked, this implies that there is a marked 
J 

s. such that s. Qs., where Q is R ( is "may begin with", is "may end with") 
l. l. J 

if R is a transitive relation ( is "may follow", is "may precede"). Also, 

one or more of the notion. may be marked with a plus. If some notion. is 
l. l. 

marked, this implies that this relation R is reflexive with respect to 

notion., i.e., notion. R notion. holds. 
l. l. l. 

4.2. Examples 

In this section, examples are given how some conclusions can be drawn 

from the output for a given grammar. 

Example 1. 

In a certain context (see [10]) the problem arose if it was possible to 

determine whether a given do-symbol was the first symbol of a loop or not. 



51 

The conjecture was that this can be deter.mined by inspecting the symbol 

immediately preceding the do-symbol (with pragmats not taken into account). 

Case a: The do-symbol is the first symbol of a loop. The set of symbols 

that may precede such a do-symbol is the set of symbols that may precede 

a loop. For our context-free grammar, we obtained: 

* ( begin c* u* ·- : = .- , 

@* I : case in ouse out f:.f. 

then els[ else * Eli.* * while do. ; from to 

Case b: The do-symbol is not the first symbol of a loop. In this case it is 

preceded by a for-part, a fran-part, a by-part, a to-part or a while-part. 

The set of symbols that may precede the do-symbol is the union of the sets 

of symbols with which these parts may end: 

o ..• 9 true false $ -void ) end J /) 

esac fi nil 0 a •.. z 

mode-indication. 

It turns out that these sets are disjoint indeed. 

Example 2. 

In our compiler, the scan immediately preceding the mode-independent 

scan, proceeds from left to right. One of the main tasks of this scan is to 

bring formulas in prefix form. When, scanning from right to left, a dyadic­

operator is met, this operator has to be stacked, and inserted just before 

the operand preceding it. This operand is either a secondary, or a formula, 

* 
These symbols appear here due to the fact that the context-free grammar 
encompasses a somewhat larger language. 
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and then this formula constitutes other secondaries separated by operators 

with a priority less than the one at hand. In both cases, we have to know 

where a secondary ends {if parsed from right to left). If looked at from 

the other side, this exactly covers the set of symbols that may precede a 

secondary. This set constitutes: 

@ 

. -· . -. 

out 91 

indication. 

• -t. . .,... 
I: 
; 

: = ( begin , [ (/ 

then eZsf else ease in ouse 

Eli.. to while do 

The set of symbols that may be contained in a secondary comprises all 

ALGOL 68 symbols, because a secondary may contain an enclosed-clause. This 

can be solved by leaving all constituent enclosed parts {viz. enclosed­

clause, indexer-bracket, actual -pa.ra.rreters-pack, portrayer-pack, virtual -

parameters-pack, open-box-pack and base-vacuum) out of consideration. This 

set can be found by determining the relation "may contain", with the above 

notions defined as symbols. We obtained the following set: 

o ••• 9 10 \ true false + 

void long short struet ref i1!E:. either proe union Zoe 

~ 91 goto skip niZ 0 
,, 

a ••• z 

string-item format-denotation mode-indication. 

As these sets are disjoint, the beginning of a secondary may be determined 

by simply inspecting symbols. 
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5. Towards an LL(2)-grammar 

The context-free grammar, given in Chapter 2, is by no means locally 

unambiguous, and, therefore, difficult to parse. Consider, e.g., the syntax 

of identifier-declarations. Only after having inspected the symbol imme­

diately following the first constituent identifier, it is decidable which 

alternative should be applied. If this symbol is an is-defined-as-symbol, 

the identifier-declaration is an identity-declaration, if it is a becomes­

syrnbol, a comna-symbol or a semicolon-symbol, the identifier-declaration 

is a variable-declaration. However, the declarer which is the beginning of 

an identity-declaration needs a different parsing from the one a variable­

declaration starts with. (The declarer of an identity-relation is virtual, 

so the bounds of constituent rows-of-declarators should be empty, whereas 

the declarer of a variable-declaration is actual, so those bounds should 

not be empty.} Consequently, one has to look forward over an undeterminable 

(because of the variable size of the declarer) length to decide which case 

should be applied. This moving up and down the input stream makes a top­

down parser very inefficient, opaque, and easily leads to errors. 

It is much more elegant to construct a parser, emanating from a gram­

mar which only leads to limited back-up, i.e., a grammar for which it is 

decidable which path to take by looking at most k symbols ahead, for a 

given k. Such a grammar is called of type LL(k) (see Knuth [7]). Fork= 1, 

there is no back-up problem at all, at any moment is is decidable from the 

next symbol of the input stream which rule of the syntax should be applied. 

The necessary requirements for a grammar* without useless non-terminals 

(i.e., without non-terminals which either do not produce any finite string, 

or do not depend on the root of the grammar) to be of type LL(1); are: 

1. for any rule of the form A: a 1; ... ;an., the sets first(a1), ..• , 

first(a ), where first(a.) = {s I a. FIRST*s}, are mutually disjoint; n i i 

* 
The grammar then should be written in a form without optional parts, 
. . b "(" d ")" i.e., each part of our grammar written between the races an , 
should be given a name, which either produces empty, or the enclosed 
list of notions. 



2. at most one of the a 1, .•. ,an CfD- produce the null string {e); 

if a produces e, then first (A) has no elements in common with p 
follow(A), where follow(A) = {s I s "may follow11 A}. 

This third requirement is slightly differe~t from the one, given by Knuth 

[7], but somewhat easier to check. Knuth's version runs as follows: 

3 1
• if a produces e, then first(a) has no elements in common with 

p q 
follow(A), 1 .::_ q .::_ n, q ,t,. p. 

Those two requirements can proved to be equivalent as follows: 

a. first{A) ~ first(a ), because a is one of the alternatives of A. So, 
q q 

first(A) n follow(A) = 0 implies that first(aq) n follow{A} = 0, 

b. Suppose that requirements 1, 2 and 31 hold, and requirement 3 does not. 

Then there is some rule A: a 1; ••• ;an' for which some alternative, say 

a, produces empty. Also, there is some s, s E first(a ), s E follow{A), 
p p 
st first{a ), q # p. Suppose one of the alternatives of a is of the 

q p 
form m1, ... ,m, m. produces empty (1<i<n}~ and there exists some j, n i 

withs E first{m.) (there is at least one alternative for which this is 
J 

possible}. But also, s E follow(m.}. Now, 
J 

case b may be applied again. This goes on 

A may be replaced by m., and 
J 

for ever, but as there is a 

finite number of non-terminals, we must get in a loop somewhere. But 

then, one of the non-terminals is lef't-recursive, and since requirement 

1 still holds, this non-terminal cannot possibly produce any finite 

string, and is, therefore, useless, which was excluded in the first 

place. So, requirement 3 1 also implies requirement 3, and the two 

requirements are proved equivalent. 

Our context-free grammar certainly is not of type LL(1). Requirement 1 

is violated quite often. We have used several strategies to transform the 

context-free grammar such that it satisfies this requirement. 

Case a: The rule is lef't-recursive. Apart from the violation of require­

ment 1, these rules have to be rewritten anyway. For, if some lef't­

recursive rule is called, this results in calling the same rule with-
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out reading a symbol from the input stream, and, consequently, gets 

the compiler into a loop. Left-recursiveness occurs at two places in 

our grannnar, to wit, primary and formula. As we already wanted to have 

formulas in prefix form, this problem is solved by putting the oper­

ator in front of the fonnula. The method used for this has been des­

cribed in Example 2 of section 4.2. 

The syntax of primary can easily be transformed by writing it thus: 

'primary: non call non slice primary, 

(indexer bracket or actual parameters pack sequence). 1 , 

where non-call-non-slice-primary stands for any primary, except a 

call or a slice. However, by using this trick, primaries are going to 

associate the wrong way around. In the context-free grammar, the last 

indexer-bracket or actual-parameters-pack belongs to the primary pre­

ceding it, whereas in the above version there simply is some non-call­

non-slice-primary, followed by a sequence of indexer-brackets and/or 

actual-parameters-packs, without any relation to one another. To 

enable the next scan to recover from this trick, some necessary in­

formation concerning slices and calls is put in a list, which then can 

be consulted by the next scan. 

Case b: The problem can be solved by simply rewriting the grammar, as is, 

e.g., the case with the rules for serial-clause or intreal-denotation. 

Case c: It is advantageous to advance information through the backward 

scan immediately preceding the mode-independent scan. This method is, 

e.g., applied to some rules that may start with a declarer, viz., the 

rules for identity-declaration, variable-declaration, cast and rou­

tine-text. The distinction between the first two possibilities has 

been described at the beginning of this Chapter. If the declarer is 

followed by an open-surnbol, it is the beginning of a cast, if it is 

followed by a colon-symbol, it is the beginning of a routine-text. 

This information, fixing the kind of construction (in the grammar of 

section 5.1 termed: follows-identity-decl, follows-variable-decl, 

follows-cast and follows-routine-text, respectively), is picked up and 

plugged in just in front of the declarer by the scan proceeding from 
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right to left (backward scan). 

If, in some declarer, a procedure-symbol is met, it may be followed 

by an open-symbol. If this procedure has parameters, the open-symbol 

is the beginning of a fonnal-parameters-pack, otherwise it is the 

beginning of a rows-of-declarator. The first one consists of one or 

more declarers, the second one consists of zero or more units. Pro­

ceeding from right to left~ those two can be distinguished, and, there­

fore, the notion follows-rower has been inserted, indicating the be­

ginning of a rows-of-declarator. 

In a similar way, the distinction between the various kinds of 

enclosed-clauses is made. E.g., if an enclosed-clause (with the ex­

clusion of the eventually constituent enclosed parts) contains no 

stick-symbols ("I"), no semicolon-symbols, and at least one corrma­

symbol, it is a collateral-clause, if it contains no stick-symbols, 

and at least one semicolon-symbol (or neither a semicolon-symbol nor a 

camna-symbol), it is a closed clause. 

As a last step, assignations and identity-relations are told apart 

by.using the same algorithm as applied to formulas, thus bringing them 

in prefix form too. 

In this way, requirement one holds for almost all rules of the grammar. 

The exceptions are: 

1. if an identifier is met, one sometimes has to look forward over one sym­

bol to decide whether it is a label (and then it is followed by a colon­

symbol), a selector (then it is followed by an of-symbol), or (part of) 

a unit. This is an example of very limited back-up, and it is not worth­

while removing those local ambiguities. 

2. if, in some unitary-declaration, a ccmma-symbol is met, it is not pos­

sible to the compiler to decide whether it has to continue with the 

single-declaration at hand, or start a new one (a unitary-declaration 

is a 11.list of lists"). Although this local ambiguity cannot be removed 

from the syntax, this problem can also be solved by looking one symbol 

ahead. If the next symbol is a mode-symbol, .a priority-symbol, an 

operation-symbol, or one of the inserted notions follows-identity-decl 

or follows-variable-decl, the parser has to start a new single-declara­

tion, ,.otherwise it simply continues the one at hand. 
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As for requirement 2, there are four rules that may produce empty: rower, 

row-rower, indexer and tr:imscript. By inspecting the rules for these non­

terminals it can easy be checked that each of them has only one alterna­

tive that may produce empty. For these rules, requirement 3 also holds. By 

comparing the sets first(A) and follow(A}, where A stands for one of the 

notions mentioned above, it shows that those sets are disjoint. 

To ease the checking of whether a given grammar is of type LL(1), a 

program to perform this task has been written. With the help of the outcome 

of this program. for the context-free grammar of Chapter 2, we have boot­

strappeq this context-free grammar. The final version of this grammar is 

given in section 5.1. Section 5.2 shows the messages, given by the program. 

which checks a grammar for LL(1)-ness, for the grammar of section 5.1. 
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5,1, LL(2) GRAMMAR OF ALGOL 68 J 

TERMINALS l 

[J,1,1,A, LETTER TOKENSJ 
. LETTER E TOKENJ 

[J,1,1,6, DENOTATION TOKENS] 
. DIGIT CYPHER; 

POINT TOKEN; 
TIMES TEN TO THE POWER TOKEN; 
TRUE TOKEN; 
FALSE TOKEN; 
FORMATTER TOKEN: 

[J,1,1,C, ACTION TOKENSJ 
. PL.US TOKEN; 

MINUS TOKEN; 
BECOMES TOKENJ 
IS TOKEN; 
IS NOT TOKENJ 
ROUTINE TOKEN; 

[J,1,l,D, DECLARATION TOKENS] 
VOID TOKENJ 
L.ONG TOKEN; 
SHORT TOKEN; 
STRUCTURE TOKEN; 
RfFERENCE TO TOKEN; 
FLEXIBLE TOKENJ 
EITHER TOKENJ 
PROCEDURE TOKEN; 
UNION OF TOKEN; 
MODE TOKEN; 
PRIORITY TOKEN; 
LOCAL TOKEN; 
HEAP TOKEN; 
OPERATION TOKEN; 
IS DEFINED AS TOKEN; 

[J,1,1,E, SYNTACTIC TOKtNS] 
OPEN TOKEN; 
CLOSE TOKEN; 
BEGIN TOKEN; 
END TOKEN; 
COMMA TOKEN; 
PARALLEL TOKEN; 
SUB TOKENJ 
BUS TOKENJ 
ALTERNATE SUB TOKENJ 
ALTERNATE BUS TOKEN; 
UP TO TOKEN; 

, AT TOKEN; 
BRIEF CASE START TOKENJ 

[. J 
[ ~ j 

[J:BUf;l 
Ct:aL.5tl 

t + l 
C • l 
[ : = J 
t : :;: l 
[ : :j: : ] 
[:J 

[~QJ.Q) 
t L.Ctii l 
[jjjgBIJ 
t iitUJ,I J 
c ti1;;t l 
t f.L.t.l J 
lt..i.J:t:H:BJ 
c eac, 1 
C UtlAJ.Cr:! J 
[ ~UQt l 
teB.i.QBJ.IXl 
c (.o, J 
[ til.!f] 
[ g~) 
[ = J 

[ ( J 
[ ) J 

[ t:U;.S;,J.~ l 
lf.~Q l 
[ ; j 

Cealil 
C l l 
[J 
[ ( / J 
C /J l 
[ : J . 
[All 
C < l 
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BRIEF CASE IN TOKEN; 
BRIEF CASE AGAIN TOKEN; 
BRIEF CASE OUT TOKEN; 
BRIEF CASE FINISH TOKEN; 
STROP CASE START TOKEN; 
STROP CASE IN TOKEN; 
STROP CASE AGAIN TOKEN; 
STROP CASE OUT TOKEN; 
STROP CASE FINISH TOKEN; 
BRIEF CONDITION START TOKENi 
BRIEF CONDITION IN TOKEN; 
BRIEF CONDITION AGAIN TOKEN; 
BRIEF CONDITION OUT TOKEN; 
BRIEF CONDITION FINISH TOKEN; 
STROP CONDITION START TOKEN; 
STROP CONDITION IN TOKEN; 
STROP CONDITION AGAIN TOKEN; 
STROP CONDITION OUT TOKEN; 
STROP CONDITION FINISH TOKEN; 
BRIEF CONFORMITY START TOKEN; 
BRIEF CONFORMITY IN TOKEN; 
BRIEF CONFORMITY AGAIN TOKEN; 
BR1EF CONFORMITY OUT TOKEN; 
BRIEF CONFORMITY FINISH TOKEN; 
STROP CONFORMITY START TOKEN; 
STROP CONFORMITY iN TOKEN; 
STROP CONFORMITY AGAIN TOKEN; 
STROP CONFORMITY OUT TOKEN; 
STROP CONFORMITY f1N1SH TOKtN; 
ALTERNATE TOKEN; 
Of TOKEN; 
L.ABEL TOKEN; 

[~,1,1,F, StQUENCING TOKENS] 
GO ON TOKEN; 
COMPLETION TOKEN; 
GO TO TOKEN; 

[J,1,1,G, HIP TOKENS) 
SKIP TOKEN; 
NIL. TOKEN; 

[J,1,1,H, LOOP TOKENS) 
. FOR TOKEN; 

FROM TOKENJ 
BY TOKEN; 
TO TOKEN; 
WHILE TOKEN; 
DO TOKEN; 

[J,1,1,1, SPECIAL TOKENS] 
QUOTE TOKEN; 

[SYMBOLS, INSERTED BY A PREVIOUS SCAN ] 
FOLLOWS CLOSED CLAUSE; 
FOLLOWS COLLATERAL CLAUSE; 
FOLLOWS ROUTINE; 
fOLLOWS CAST; 
FOLLOWS IDENTITY DEC1,.; 
FOLLOWS VARIABLE DECL; 

C I l 
Cl: J 
C i l 
[ ) j [ ,~i~ J 
Cl!:il 
(Ql.l~t J 
CQUi:l 
ct~a,1 
[(] 
C I J 
[ I : l 
[ i J 
[ ) J 
[ J.t:. J 
C Iljf.~ l 
Ctl.iEJ 
rt1.$tJ 
C f..L l 
CC l 
C I j 

C I : l 
C I l 
[) j 

c,f35tJ 
[ i!:i l 
CQU5tl 
[CUI] 
Cl:.ija,1 
C : l 
[QLJ 
[: J 

t J ] 
C f.2UI l 
[~Qj;QJ 

C f:IJH l 
C f.Bs.il:!11 
C .t!X J 
C:tQJ 
C icJ.l,.t J 
ttiu1 

[ u J 



FOL.LOWS ROWERJ 
FOL.L.OWS FORMUL.A; 
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FOL.L.OWS ASSIGNATION; [ 
FOL.L.OWS IDENTITY REL.AT ION; 

[NOT•DEFINED) 
STRING ITEM; 
BITS DENOTATION; 
COLLECTION LISTJ 
IOENTIFIERJ 
MODE INDICATION; 
MONADIC INDICATION; 
DYADIC INDICATION, 

[5, DENOTATIONS] 

DENOTATION: 

SOME OPERATOR 
: = l 

C ::: OR it: l 

BOOLEAN DENOTATION; STRING OR CHAR DENOTATION; 
FORMAT DENOTATION; 
(SHONG TOKEN SEQUENCE), INTREAL. OR BITS DENOTATION, 

BOOLEAN DENOTATION: 
TRUE TOKEN; FAL.SE TOKEN, 

STRING OR CHAR DENOTATION: 
QUOTE TOKEN, (STRING ITEM SEQUENCE), QUOTE TOKEN. 

STRING ITEM SEQUENCE: 
STRING ITEM, (STRING ITEM SEQUENCE), 

FORMAT DENOTATION: 
FORMATTER TOKEN, COLLECTION L.tSi, FORMATTER TOKEN. 

SHONG TOKEN SEQUENCE: 
SHORT TOKEN SEQUENCE; L.ONG TOKEN SEQUENCE, 

SHORT TOKEN SEQUENCE: 
SHORT TOKEN, (SHORT TOKEN SEQUENCE), 

L.ONG TOKEN SEQUENCE: 
LONG TOKEN, (LONG TOKEN SEQUENCE), 

INTREAL. OR BITS DENOTATION: 
INTREAL DENOTATION; BITS DENOTATION. 

INTREAL. DENOTATION: 
INTEGRAL DENOTATION, ( FRACTIONAL PART), ( EXPONENT PART); 
FRACTIONAL. PART, (~XPONENT PART). . 

INTEGRAL DENOTATION: 
DIGIT CYPHER, (INTEGRAL DENOTATION), 

FRACTIONAL PART: 
POINT TOKEN, INTEGRAL DENOTATION, 

EXPONENT PART: 
TIMES TEN TO THE POWER CHOICE, POWER OF TEN, 

TIMES TEN TO THE POWER CHOICE: 
TIMES TEN TO THE POWER TOKE~; ~ETTER E TOKEN, 

POWER Of' TEN: 
(PLUSMINUS), INTEGRAL DENOTATION, 



PL.USM I NUS: 
PLUS TOKEN; MINUS TOKEN, 

[ 6. PHRASES J 

ENCLOSED CLAUSE: 
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CL.OSED CLAUSE; COLL.ATERAL CLAUSE; CHOICE CLAUSE. 

SERIAL. CLAUSE: 
UNIT, (POST UNITH 
SINGLE DECLARATION, GO ON TCKEN, SERIAL CLAUSEJ 
LABEL, PARADE, 

POST UNIT: 
COMPLETER PARADE; GO ON TOKEN, SERIAL CLAUSE, 

PARADE: 
LABELLED UN IT, ( POS l LABELLED UI', IT), 

POST LABELLED UNIT: 
COMPLETER PARADE; GO ON TOKEN, PARADE. 

COMPLETER PARADE: 
COMPLETION TOKEN, L.ABEL, PARADE, 

L.ABELLEO UNIT: 
(LABEL SEQUENCE), UNIT, 

LABEL SEQUENCE: 
LABEL, (LABEL SEQU~NCE), 

LABEL: 
IDENTIFIER, LABEL TOKEN, 

CLOSED CLAUSE: 
FOLLOWS. CLOSED CLAUSE, REAL CLOSED CLAUSE, 

REAL CLOSED CLAUSE: 
OPEN TOKEN, SERIAL CLAUSE, CLOSE TOKEN; 
BEGIN TOKEN, SERIAL CLAUSE, END TOKEN, 

COLLATERAL CLAUSE; 
FOL.LOWS COLLATERAL CLAUSE, (PARALLEL TOKEN), 
UNIT LIST PROPER CAPITAL PACK, 

UNIT LIST PROPER CAPITAL PACK: 
OPEN TOKEN, UNIT LIST PROPER, CLOSE TOKEN; 
BEGIN TOKEN, UNIT LIST PROPER, tND TOKEN. 

UNIT LIST PROPER: 
UNIT, COMMA TOKEN, UNIT LIST. 

UNIT LIST: 
UNIT, (COMMA TOKEN, UNIT LIST), 

CHOICE CLAUSE: 
STROP CONDITION CHOICE CLAUSE; BRIEF CONDITION CHOICE CLAUSlJ 
STROP CASE CHOICE CLAUSE; BRIEF CASE CHOICE CLAUSE; 
STROP CONFORM!TV CHOICE CLAUSE; BRIEF CONFORMITY ~HOICE CLAUSE, 

STROP CONDITION CHOICE CLAUSE: 
STROP CONDITION START TOKEN, STROP CONDITION CHOOSER CLAUSE, 
STROP CONDITION FINISH TOKEN, 

BRIE~ CONDITION CHOICE CLAUSE: 
BRIEF CONDITION START TOKEN, BRIEF CONDITION CHOOSER CLAUSE, 
BRIEF CONDITION FINISH TOKEN, 
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STROP CASE CHOICE CLAUSE: 
STROP CASE START TOKEN, STROP CASE CHOOSER CLAUS~, 
STROP CASE FINISH TOKEN, 

BRIEF CASE CHOICE CLAUSE: 
BRIEr CASE START TOKEN, BRIEF CASE CHOOSER CLAUSE, 
BRIEF CASE FINISH TOKEN, 

STROP CONFORM.ITV CHOI.CE CLAUSE: 
STROP CONFORMITY STARl TOKEN, STROP CONFORMITY CHOOSER CLAUSE, 
STROP CONFORMITY FINISH TOKEN, 

BRIEF CONFORMITY CHOICE CLAUSE: 
BRIEF CONFORMITY START TOKEN, BRllF CONFORMITY CHOOSER CLAUSE, 
BRIEF CONFORMITY FINISH TOKEN. 

STROP CONDITION CHOOSER CLAUSE: 
CONDITION, STROP CONDITION ALTERNATE .CLAUSE, 

BRIEF CONDITION CHOOSER CLAUSEi 
CONDITION, BRIEF CONDITION ALTERNATE CLAUSE, 

STROP CASE CHOOSER CLAUSE: 
CASE, STROP CASE ALTERNATE CLAUSE, 

BRIEF CASE CHOOSER CLAUSE: 
CASE, BRIEr CASE ALTERNATE CLAUSE, 

STROP CONFORMITY CHOOSER CLAUSE: 
CONFORMITY, STROP CONFORMITY ALTERNATE CLAUSE. 

BRIEF CONFORMITY CHOOSER CLAUSE: 
CONFORMITY, BRIEF CONFORMIT¥ ALTERNATE CLAUSE, 

CONDITION: 
SERIAL CLAUSE, 

CASE: 
SERIAL CLAUSE, 

CONFORMITY! 
SERIAL CLAUSE, 

STROP CONDITION ALTERNATE CLAUSE: 
STROP CONDITION IN CLAUSE, (STROP CONDITION OUT CLAUSE), 

BRIEF CONDITION ALTERNATE CLAUSE: 
BRIEF CONDITION IN CLAUSE, (BRl~F CONDITION OUT ~LAUSE), 

STROP CASE ALTERNATE CLAUSE: 
STROP CASE IN CLAUSE, (STROP CASE OUT ,LAUSE). 

BRIEF CASE ALTERNATE CLAUSE; 
BRIEF CASE IN CLAUSE, (BRIEF CASE OUT CLAUSE), 

STROP CONFORMITY ALTERNATE CLAUSE: 
STROP CONFORMITY IN CLAUSE, (STROP CONFORMITY OUT CLAUSE), 

BRIEF CONFORMITY ALTERNATE CLAUSE: 
BRIEF CONFORMITY IN CLAUSE, (BRIEF CONFORMITY OUT CLAUSE), 

STROP CONDITION IN CLAUSE: 
STROP CONDITION IN TOKEN, SERIAL CLAUSf, 

BRIEF CONDITION IN CLAUSE: 
BRIEF CONDITION IN TOKEN, SERIAL CLAUSE, 

STROP CASE IN CLAUSE: 
STROP CASE IN TOKEN, BALANCE. 

BRIEF CASE IN CLAUSE: 
BRIEF CASE IN TOKEN, BALANCE, 

STROP CONFORMITY IN CLAUSE: 
STROP CONFORMITY IN TOKEN, CONFORMITY UNIT LIST, 

BRIEF CONFORMITY IN CLAUSE: 
~RIEF CONFORMITY IN TOKEN, CONFORMITY UNIT LIST, 

BALANCE: 



UNIT LIST PROPER, 
CONFORMITY UNIT LIST: 
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CONFORMITY UNIT, (COMMA TOKEN, CONFORMITY UNIT LtST), 
CONFORMITY UNIT: 

SPECIFICATION, UNIT, 
SPECIFICATION: 

OPEN TOKEN, DECLARER, (IDENTIFIER), CLOSE TOKEN, 
ALTERNATE TOKEN, 

STROP CONDITION OUT CLAUSE: 
STROP CONDITION OUT TOKEN, SERIAL CLAUSE; 
STROP CONDITION AGAIN TOKEN, STROP CONDITION CHOOSER CLAUSE, 

BRIEF CONDITION OUT CLAUSE: 
BRIEF CONDITION OUT TOKEN, SERIAL CLAUSE; 
BRIEF CONDITION AGAIN TOKEN, BRIEF CONDITION CHOOSER CLAUSE, 

STROP CASE OUT CLAUSE: 
STROP CASE OUT TOKEN, SERIAL CLAUSE; 
STROP CASE AGAIN TOKEN, STROP CASE CHOOSER CLAUS~. 

BRIEF CASE OUT CLAUSE: 
BRIEF CASE OUT TOKEN, SERIAL CLAUSE; 
BRIEF CASE AGAIN TOKEN, BRIEF CASE CHOOSER CLAUSt, 

STROP CONFORMITY OUT CLAUSE: 
STROP CONFORMITY OUT TOKEN, SERIAL CLAUSE; 
BRIEF CONFORMITY AGAIN TOKEN, BRIEF CONFORMITY CHOOSER CLAUSE, 

BRIEF CONFORMITY OUT CLAUSE: 
BRIEF CONFORMITY OUT TOKEN, SERIAL CLAUSE; 
STROP CONFORMITY AGAIN TOKEN, STROP CONFORMITY CtiOOSER CLAUSE, 

[/, DECLARATIONS] 

SINGLE DECLARATION: 
UNITARY DECLARATION LIST, 

UNITARY DECLARATION L!ST: 
UNITARY DECLARATION, (COMMA TOKEN, UNITARY DECLARATION LIST). 

UNITARY DECLARATION: 
MODE DECLARATION; PRIORITY DECLARATIONJ 
IDENTIFIER DECLARATION; OPERATION DECLARATION. 

DECLARER: 
NON PROC DECLARER; PROCEDURf DECLARATOR, 

NON PROC DECLARER: 
MODE INDICATIONJ STRUCTURED WIT~ FIELDS DECLARATORJ 
REFERENCE TO DECLARATOR; ROWS OF DECLARATORJ 
UNION OF DECLARATOR, 

STRUCTURED WITH FIELDS DECLARATOR: 
STRUCTURE TOKEN, PO~TRAYER PACK, 

PORTRAYER PACK: 
OPEN TOKEN, PORTRAYER, CLOSt TOKEN, 

PORTRAYER: 
DECLARER, CONTINUATION, 

CONTINUATION: 
~DENTIFIER, (COMMA TOKEN, CONTINUATION OR PORTRAYER), 

CONTINUATION OR PORTRAYER: 
CONTINUATIONS PORTRAYER, 
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REFERENCE TO DECLARATOR; 
REFERENCE TO TOKEN, DECLARER, 

ROWS Of DECLARATOR: 
FOLLOWS ROWER, (FLEITHER), ROWER BRACKET, DECLARER, 

FL.EITHER: 
FLEXIBLE TOKENJ EITHER TOKEN, 

ROWER BRACKET: 
SUB TOKEN, ROWER, BUS TOKENJ 
ALTERNATE SUB TOKEN, ROWER, ALTERNATE BUS TOKENJ 
OPEN TOKEN, ROWER, ~LOSE TOKEN. 

ROWER: 
ROW ROWER, (COMMA TOKEN, ROWER), 

ROW ROWER: 
LOWPER BOUND, (UP TO TOKEN, LOWPER BOUND); (UP TO TOKEN). 

LOWPER BOUND: 
UNIT, 

PROCEDURE DECLARATOR: 
PROCEDURE TOKEN, PROCEDURE PLAN, 

PROCEDURE PLAN: 
(DECLARER L,IST PACK), MOID DECLARER, 

DECLARER LIST PACK: 
OPEN TOKEN, DECLARER LIST, tLOS~ TOKEN, 

DECLARER LIST: 
DECLARER, (COMMA TOKEN, DECLARER LIST~, 

MOID DECLARER: 
VOID TOKEN; DECLAREH, 

UNION OF DECLARATOR: 
UNION Of TOKEN, DECLARER LIST PACK, 

MODE DECLARATION: 
MODE TOKEN, MOOE Dtf INITION LIST, 

MODE DEFINITION LIST: 
MODE DEFINITION, (COMMA TOKEN, MODE oErlNITION LIST), 

MODE DEFINITION: 
MOOE INDICATION, IS DEFINED AS TOKEN, OECLARt:R, 

PRIORITY DECLARATION: 
PRIORITY TOKEN, PRIORITY DEFINITION LIST. 

PRIORITY DEFINITION LIST: 
PRIORITY DEFINITION, (COMMA TOKCN, PRIORITY DEFINlilON LIST). 

PRIORITY DEFINITION: 
DYADIC INDICATION, 15 DEFINED AS TOKEN, DIGIT CYPHER, 

IDENTIFIER DECLARATION: 
IDENTITY DECLARATION; VARIABLE DECLARATION, 

IDENTITY DECLARATION: 
FOLLOWS IDENTITY DECL, REST iDENTITY DECL, 

REST IDENTITY OECL: 
PROCEDURE TOKEN, AFTER PROC IDENTITY OECL; 
NON PROC DECLARER, MOOE IDE~TITY DEFINITION LIST. 

AFTER PROC IDENTITY DECL: 
PROCEDURE PLAN, MOOE IDENTITY DEFINITION L1STJ 
'1 DENT IF I ER, IS DEF l NED AS TOKEN, ROUT I NE TEXT, 
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VARIABLE DECLARATION: 
FOLLOWS VARIABLE DECL, (LEAP TOKEN), REST VARIABLE DECL, 

REST VARIABLE DECL: 
PROCEDURE TOKEN, AFTER PROC VAR,ABLE DECL; 
NON PROC DECLARER, IDENTIFIER, (MODE INITIALIZAT10N), 
(COMMA TOKEN, MODE VARIABLE DEFINITION LIST). 

AFTER PROC VARIABLE DECL: 
PROCEDURE PLAN, IDENTIFIER, (MODE 1NtTtALIZAT10NJ, 
(COMMA TOKEN, MODE VARIABLE DEf 1 NITION LIST); 
IOENTIFIER, BECOMES TOKEN, ROUTINE TEXT, 

MODE IDENTITY DEFINITION LIST: 
MODE IDENTITY DEFINITION, 
(COMMA TOKEN, MODE IDENTITY DEFINITION LIST), 

MODE IDENTITY DEFINITION: 
IDENTIFIER, IS DEFINED AS TOKEN, UNIT, 

MODE VARIABLE DEFINITION LIST: 
MODE VARIABLE DEFINITION, 
(COMMA TOKEN, MODE VARIABLE DEFINITION LIST), 

MODE VARIABLE DEFINITION: 
IDENTIFIER, (MODE INITIALIZATION), 

MODE INITIALIZATION: 
BECOMES TOKEN, SOURCE, 

LEAP TOKEN: 
LOCAL TOKEN; HEAP TOKEN, 

OPERATION DECLARATION: 
OPERATION TOKEN, OPERATION DEFINITION, 

OPERATION DEFINITION: 
OPERATOR, IS DEFINED AS TOKEN, PRAM ROUTINE TEXT; 
VIRTUAL PRAM PLAN, OPERATOR, IS DEFINED AS TOKEN, UNIT, 

OPERATOR: 
MONADIC OPERATOR; DYADIC OPERATOR, 

MONADIC OPERATOR: 
MONADIC INDICATION, 

DYADIC OPERATOR: 
DYADIC INDICATION, 

PRAM ROUTINE TEXT: 
FOLLOWS ROUTINE, rORMAL PRAM PLAN, ROUTINE TOKEN, UNIT, 

VIRTUAL PRAM PLANC 
VIRTUAL PRAM PACK, MOID DECLARER. 

VIRTUAL PRAM PACK: 
OPEN TOKEN, DECLARER, (COMMA TOKEN, DECLARER), ~LOSE TOKEN, 

FORMAL PRAM PLAN: 
FORMAL PRAM PACK, MUID DEGLARER. 

FORMAL PRAM PACK: 
OPEN TOKEN, DECLARER, I DENT! f I ER, 
(COMMA TOKEN, SECOND FORMAL PARAMETER), CLOSE TOKEN, 

SECOND FORMAL PARAMETER: 
(DECLARER), I DENT IF I ER, 

[ij, UNITARY CLAUSES,] 

UN Ir: 
~LOOP; ROUTINE TEXT; ASSIGNATtON; IDENTITY RELATION! TERTIARY, 

TERTIARY: 
FORMULA; SECONDARY, 
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FORMUL.AJ 
FOL.LOWS FORMULA, REST FORMULA, 

REST FORMULA: 
MONADIC OPERATOR, OPERANDI 
OPERAND, DYADIC OPERATOR, OPERAND, 

OPERAND: 
TERTIARY, 

SECONDARY: 
LEAP GENERATOR J SELECT I ON J PR !,MARY, 

PRIMARY: 
NON CALL NON SLICE PRIMARY, 
(INDEXER BRACKET OR ACTUAL PARAMETERS PACK SEQUENCE), 

1..oop; 
(FOR PART), (FROM PART), (BY PART), (TO PART), (WHILE PART), 
DO PART, 

FOR PART: 
FOR TOKEN, I DENT If i ER, 

FROM PART: 
FROM TOKEN, UNIT, 

BY PART: 
BY TOKEN, UNIT, 

TO PART: 
TO TOKEN, UNIT, 

WHILE PART: 
WHILE TOKEN, SERIAL CLAUSE, 

DO PART: 
DO TOKEN, UNIT, 

ROUTINE TEXT: 
FOLLOWS ROUTINE, FORMAL PRO,EDURE PLAN, ROUTINE TOKEN, UNIT, 

FORMAL PROCEDURE PLAN: 
(FORMAL PARAMETERS PACK), MOID CECLARER, 

FORMAL. PARAMETERS PACK: 
OPEN TOKEN, FORMAL PARAMETERS, CLOSE TOKEN, 

FORMAL PARAMETERS: 
DECLARER, DEFINITION, 

DEFINITION: 
IDENTIFIER, (COMMA TOKEN, DEFINITION OR PARAMETERS). 

DEFINITION OR PARAMETERS: 
DEFINITION; FORMAL PARAMETERS, 

ASSIGNATION: 
FOLLOWS ASSIGNATION, TERTIARY, BECOMES TOKEN, SOURCE, 

SOURCE: 
UNIT. 

IDENTITY RELATION: 
FOLLOWS IDENTITY RELATION, 
TERTIARY, I DENT I TY RELATOR, TERTIARY, 

IDENTITY RELATORI 
IS TOKENJ IS NOT TOKEN. 

LEAP GENERATOR: 
LEAP TOKEN, DECLARER, 

SELECTION: 
IDENTIFIER, OF TOKEN, SECONDARY, 
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NON CALL NON SLICE PRIMARY: 
DENOTATIONJ IDENTIFIERJ UNAMBIGUOUS HIP; CASTJ ENCLOSED CLAUSE, 

INDEXER BRACKET OR ACTUAL PARAMETERS PACK SEQUENCE: 
INDEXER BRACKET OR ACTUAL PARAMETERS PACK, 
(INDEXER BRACKET OR ACTUAL PARAMETERS P.ACK SEQUENCE), 

INDEXER BRACKET OR ACTUAL PARAMETERS PACK; 
OPEN TOKEN, INDEXER OR PARAMETERS, CLOSE TOKENJ 
SUB TOKEN, I NPEXER, BUS TOKEN; 
ALTERNATE SUB TOKEN, INDEXER, ALTERNATE BUS TOKEN, 

INDEXER OR PARAMETERS: 
INDEXER. 

INDEXER: 
TR I MSCR I PT, ( COMMA TOKEN, INDEXER), 

TRIMSCRIPT: 
UNIT, (FROM UP TO TOKEN); 
FROM UP TO TOKEN; 
(AT TOKEN, LOWPER BOUND). 

FROM UP TO TOKENS 
UP TO TOKEN, ( LOWPER BOUND), ( AT TOKEN, LO\f/PER SOUND), 

UNAMBIGUOUS HIP: 
SKIP TOKEN; GO TO TOKEN, IDENTIFIER; NIL TOKEN} 
OPEN TOKEN, CLOSE TOKEN, 

CAST: 
FOLLOWS CAST, MOIO DECLARER, ENCLOSED CLAUSE, 
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5.2. Messages 

THE FOLLOWING NOTIONS MAY PRODUCE EMPTY: 

ROWER 
ROWROWER 
INDEXERORPARAMETERS 
INDEXER 
TR!MSCRIPT 

NO RULE IS LEFT•RECURSIVE 

FOR THE FOLLOWING NOTIONS, MORE THAN ONE ALTERNATIVE MAY 
START WITH A GIVEN NOTION; 

SER!ALCL.AUSE .. 
IDENTIFIER 

L.ABELLEOUNIT .. 
IDENTIFIER 

SECONDARY• 
IDENTIFIER 



VIOLATIONS OF REQUIREMENT 3: 

IN LABELLEDUNIT THE POSSIBLY EMPTY OR OPTIONAL NOTION LABE~SEQUENCE 
MAY BE FOLLOWED BY UNIT; 
BOTH LABELSEQUENCE AND UNIT MAY START WITH IDENTIFIER 

THE NOTION LABELSEQUENCt IS THE BEGINNING Of THE POSSIBLE EMPTY 
OR OPTIONAL LAST MEMBER Of LABELSEQUENCE 
(VIA LABELSEQUENCE) 
AND MAY BE FOLLOWED BY UNIT; 
BOTH LABELSEQUENCE AND UN!T MAY BEGIN WITH IDENTIFIER 

THE NOTION COMMATOKEN IS THE BEGINNING OF THE POSSIBLE EMPTY 
OR OPTIONAL LAST MtMBER OF UNiTARVDECLARATION 
(VIA M0DEOEFINI.T!ONLIST) 
ANO MAY BE FOLLOWED By COM~ATOKEN; 
BOTH COMMATOKEN AND CO~MATOKEN MAY BEGIN WITH CUMMATOKEN 

THE NOTION COMMATOKEN IS THE BE~INN 1NG Of THE POSSIBLE EMPTY 
OR OPTIONAL LAST MEMBER Of UNITARYOECLARATION 
(VIA PRIORITYOEFIN!TIONLIST) 
ANO MAY BE FOLLOWED BY COM~ATOKEN; 
BOTH COMMATOKEN AND COMMATOKEN MAY BEGIN WITH COMMAiOKEN 

THE NOTION COMMAiOKEN 15 THE BE~INNtNG OF THE POSSIBLE EMPTY 
OR OPTIONAL LAST MEMBER OF UN!TARfDECLARATION 
(VIA R~STVARIABLEDECL) 
ANO MAY BE FOLLOWED BY COM~ATOKEN; 
BOTH COMMATOKEN AND COMMATOKEN MAY BEGIN WITH COMMATOKEN 

THE NOTION COMMATOKEN IS THE BEbiNN'NG Of THE POSSIBLE EMPTY 
OR OPTIONAL LAST MEMBER OF UNITARYDECLARATION 
(VIA AfTERPROCVARIABLEDECL) 
ANO MAY BE FOLLOWED BY COMMATOKEN; 
BOTH COMMATOKEN ANO COMMATOKEN MAY BEGIN WITH LOMMATOKEN 

THE NOTION COMMATOKEN IS THE BEblNNiNG OF THE POSSIBLE EMPTY 
OR OPTIONAL LAST MEMBER Of UNITARYOECLARATION 
(VIA MODEIDENTITYDEFINITIONLIST) 
AND MAY BE FOLLOWED BY COMMATOKEN; 
BOTH COMMATOKEN AND COMMATOKEN MAY BEGIN WITH LUMMATOKEN 

THE NOTION LOMMATOKEN IS THE BEb1NNING OF THE POSSl6LE EMPTY 
OR OPTIONAL LAST MEMBER Of UNl1ARYDECLARATION 
(VIA MODEVARIABLEDEFINITIO~LIST) 
AND MAY BE FOLLOWED BY COM~ATOKEN; 
BOTH COMMATOKEN AND COMMATCKEN MAY BEGIN WITH CUMMATOKEN 



70 

References 

[ 1] A. van Wijngaarden (Editor), "Report on the Algorithmic Language 

ALGOL 68", Numerische Mathematik, J.!!:.. ( 1969). 

[ 2] A. van Wijngaarden (Editor), "Report on the Algorithmic Language 

ALGOL 68", Preliminary Draft version, presented during the 

Vienna meeting of W,G.2.1 of IFIP, August 1972. 

[ 3] P. Branquart, J.P. Cardinael, J.P. Delescaille and J. Lewi, "A context­

free syntax of ALGOL 68", Information Processing Letters 1 

(1972), p. 141-148, North Holland Publishing Company. 

[ 4] H.J. Bowlden, "ALGOL 68 structural flowchart", Westinghouse Research 

Laboratories, Research Report 69-1c4-comps-R2, October 1969. 

[ 5] M. Simonet, "Une grammaire context-free d1ALGOL 68", Rapport IMAG, 

Grenoble, June 1969. 

[ 6] G.S. Hodgson, "ALGOL 68 extended syntax", University of Manchester, 

March 1970, 

[ 7] D.E. Knuth, "Top-down syntax analysis", Acta Informatica l (1971), 

p. 79-110, Springer-Verlag, Berlin. 

[ 8] D. Gries, "Compiler Construction for digital computers", Wiley, 

New York, 1971. 

[ 9] S. Warshall, "A theorem on Boolean matrices", J. ACM .2., January 1962, 

p. 11-12. 

[10] L.G.L.Th, Meertens, J.C. van Vliet, "Repairing the parenthesis 

skeleton of ALGOL 68 programs", Report IW 2/73, Mathematical 

Centre, Amsterdam, February 1973. 



71 



72 

Appendix 

MAY CONTAIN (MC): AB - AJ B. 

MC1 LETTER A TOKEN, LtTTER B TOKEN, LETTER C TOKEN, 
LETTER D TOKEN, LETTER E TOKEN, LETTER F TOKEN, 
LETTER G TOKEN, LETTER I TOKEN, LETTER K TOKEN, 
LETTER L TOKEN, LETTER N TOKEN, LETTER P TOKEN, 
LETTER R TOKEN, LETTERS TOKEN, LETTER T TOKEN, 
LETTER X TOKEN, LETTER Y TOKEN, LETTER Z TOKEN, 
DIGIT TWO TOKEN, DIGIT FOUR TOKEN, DIGIT EIGHT TOKEN, 
DIGIT ONE TOKEN, DIGIT SIX TOKEN, PLUS TOKEN, 
MINUS TOKEN, POINT TOKEN, OPEN TOKEN, CLOSE TOKLN, 
BEGIN TOKEN, COMMA TOKEN, END TOKEN, 
STROP CASE START TOKEN, STROP CASE FINISH TOKEN, 
STROP CONDITION START TOKEN, 
STROP CONDITION FINISH TOKEN, INNER .CLAUSE, 
INTEGRAL DENOTATION, CHARACTER DENOTATION, 
ROW OF CHARACTER DENOTATION-

MC2 COLLECTION LIST+, COLLECTION+, COLLECTION LIST PACK•~ 
(TERMINALS:) LETTER A TOKEN; LETTER B TOKEN; 

LETTER C TOKEN; LETTER D TOKEN; LETTER E TOKLNJ 
LETTER F TOKEN; LETTER G TOKEN; LETTER I TOKLNJ 
LETTER K TOKEN; LETTER L TOKEN; LETTER N TOKLNJ 
LETTER P TOKEN; LETTER R TOKEN; LETTERS TOKLNJ 
LETTER T TOKEN; LETTER X TOKEN; LETTER V TOKLNJ 
LETTER Z TOKEN; DIGIT T~O TOKEN; DIGIT FOUR TOKENJ 
DIGIT EIGHT TOKtNi DIGIT ONE TOKEN; DIGIT SIX TOKEN; 
PLUS TOKENi MINUS TOKENi POINT TOKENi OPEN TOKEN•J 
CLOSE TOKEN•i BEGIN TOKEN; ~OMMA TOKEN•J END TOKENJ 
STROP CASE START TOKEN; STROP CASE FINISH TOK~NJ 
STROP CONDITION START TOKENi 
STROP CONDITION FINISH TOKE~; INNER CLAUSEi 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) COLLECTION LIST•; COLLECTION•; P1CTURE•; 
INSERTION•; REPLICATOR•; COLLECTION LIST PACK•J 
PATTERN; LITERAL; INSERT SEQUENCE; INSERT; ALIGNMENT; 
REPLICATION; DYNAMIC REPLICATION; ENCLOSED CLAUSEJ 
STRING DENOTATIONi REPLICATED LITERAL SEQUENCE; 
REPLICATED LITERAL; SIGN MOULD; SIGN FRAME; 
INTEGRAL PATTERN; REAL PATTERN; BOOLEAN PATTLRN; 
CHARACTER PATTERN; COMPLEX PATTERN; STRING PATTERNJ 
BITS PATTERN; GENERAL PATTERN; INCLUDED PATTLRN; 
INTEGRAL MOULD; INTEGRAL CHOICE PATTERN; DIG1T FRAME; 
LITERAL LIST PACKi LITERAL LIST; REAL MOULDi 
FLOATING POINT MOULD; STAGNANT ~OULDi 
BOOLEAN CHOICE MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FR~MEJ 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE; 
RADIX MOULDi RADIXJ ACTUAL SPECIFICATION PACKJ 
ACTUAL SPECIF!CATION LIST; ACTUAL SPECIFICAT10N. 

MC3 • PICTURE-
(TERMINALS!) LETTER A TOKENi LETTER B TOKENJ 

LETTER C TOKEN; LETTER D TOKEN; LETTER E TOK~Ni 
LETTER F TOKEN; L~TTER G TOKEN; LETTER I TOKLNJ 
LETTER K TOKEN; LETTER L TOKEN; LETTER N TOKLNi 
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MAY CONTAIN (MC): AB - Ai B, 

LETTER P TOKEN; LETTER R TOKEN; LETTERS TOKENi 
LETTER T TOKEN; LETTER X TOKEN; LETTER V TOKLNJ 
LETTER Z TOKEN; DIGIT TWO TOKEN; DIGIT FOUR TOKEN; 
DIGIT EIGHT TOKlN; DIGIT ONE TOKENJ DIGIT SIX iOKENi 
PLUS TOKEN; MINUS TOKEN; POINT TOKEN; OPEN TOKENJ 
CLOSE TOKENJ BEGIN TOKEN; COMMA TOKEN; END TOKEN; 
STROP CASE START TOKENI STROP CASE FINISH TOKEN; 
STROP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; INNER CLAUSE; 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW Of CHARACTER DENOTATION, 

(NONTERMINALS:) INStRTION*J REPLICATORJ PATTERN•; 
LITERAL; INSERT SEQUENCE; INSERTJ ALIGNMENTJ 
REPLICATION; DYNAMIC REPLICATION; ENCLOSED CLAUSEJ 
STRING DENOTATION; REPLICATED LITERAL SEQUENCEJ 
REPLICATED LITERAL; SIGN MOULD; SIGN FRAME; 
INTEGRAL PATTERN; REAL PATTERN; BOOLEAN PATTERN; 
CHARACTER PATTERN; COMPLEX PATTERNJ STRING P~TTERN; 
BITS PATTERN; GENERAL P~TTERN; INCLUDED PATTlRN; 
INTEGRAL MOULD; INTEGRAL CHOICE PATTERN; DIG1T FRAME; 
LITERAL LIST PACK; LITERAL LIST; REAL MOULD; 
FLOATING POINT MOULD; STAGNANT MOULD; 
BOOLEAN CHOICE MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FR~ME; 
LOOSE REPLICATA~LE SUPPRESSIBLE CHARACTER FR~ME SEQUENCE; 
RADIX MOULD; RADIX; ACTUAL SPECIFICATION PACKJ 
ACTUAL SPECIFICATION LIST; ACTUAL SPECIFICATION, 

MC4 INStRTION, INSERT SEQUENCE+-
(TERMINALS:} LETTER K TOKEN; LETTER L TOKEN; 

LETTER N TOKEN; LETTER P TOKEN; LETTER X TOKLNJ 
LETTER V TOKEN; OPEN TOKEN; CLOSE TOKEN; BEG1N TOKEN; 
END TOKEN; STROP CASE START TOKENJ 
STROP CASE FINISH TOKEN; STROP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; INNER CLAUSE; 
INTEGRAL DENOTATION; CHARACiER DENOTATION; 
ROW OF CHARACTER DENOTAT10N, 

(NONTERMINALS:) REPLICATOR; LITERAL*; INSERT SEQU~NCE*J 
iNSERT*; ALIGNMENT; REPL1CATION; DYNAMIC REPLICATION; 
ENCLOSED CLAUSE; STRING DENOTATION; 
REPLICATED LITERAL SEQUENCE; REPLICATED LITERAL, 

MC5 REPLICATOR~ 
(TERMINALS:} LETTER N TOKEN; OPEN TOKEN; CLOSE TOKENJ 

BEGIN TOKEN; END TOKEN; STROP CASE START TOKLN; 
STROP CASE FINISH TOKEN; STROP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; INNER CLAUSE; 
INTEGRAL DENOTATION, 

(NONTERMINALS:) REPLICATION*; DYNAMIC REPLICATION; 
ENCLOSED CLAUSE, 

MC6 PATTERN-
(TERMINALS:) LETTER A TOKEN; LE1TER B TOKEN; 

LETTER C TOKEN; LETTER D iOKEN; LETTER E TOKLNJ 
LETTER f TOKEN; LETTER G TOKEN; LETTER I TOKLNJ 

• LETTER TOKEN; LETTER K L TOKEN; LETTER N TOKLNi 
LETTER p TOKEN; LETTER R TOKEN; LETTER s TOKLN; 



MAV CONTAIN (MC)I A~ - A; B. 

LETTER T TOKEN; LETTER X TOKEN; LETTER V TOKlNJ 
LETTER Z TOKEN; DIGIT TWO TOKEN; DIGIT FOUR TOKENJ 
DfG,IT EIGHT TOKENJ DIGIT ONE TOKEN; DIGIT SIX TOKEN; 
PLUS TOKEN; MINUS TOKENi POINT TOKEN; OPEN TOKEN; 
CLOSE TOKEN; BEGIN TOKEN; COMMA TOKEN; END TOKENJ 
STROP CASE START TOKENJ STROP CASE FINISH TOKEN; 
STROP CONDITION START TCKENi 
STROP CONDITION FINISH TOKEN; INNER CLAUSE; 
INTEGRAL DENOTATION; CHARACTER OENOTATIONJ 
ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) INSERTION; REPLLCATOR; LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENTJ REPLICAT10NJ 
DYNAMIC REPLICATION; ENCLOSED CLAUSE; 
STRING DENOTATION; REPLICATED LITERAL SEQUENCE; 
REPLICATED LITERAL; SIGN ~OULD; SIGN FRAME; 
INTEGRAL PATTERN•; REAL PATTERN•; BOOLEAN PATTERN•; 
CHARACTER PATTERN•; COMPLEX PATTERN•; STRING PATTERN•; 
BITS PATTERN•; ~ENERAL PATTERN•; INCLUDED PATTERN•J 
INTEGRAL MOULD; INTEGRAL CHOICE P.ATTERN; DIG1T FRAME; 
LITERAL LIST PACK; LITERAL LIST; REAL MOULD; 
FLOATING POINT MOULD; STAGNANT MOULD; 
BOOLEAN CHOICE MOULD; 
LOOSE REPLICATAaLE SUPPRESSIBLE CHARACTER FRAME; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE; 
RADIX MOULD; RADIX; ACTUAL SPEClflCATION PACK; 
ACTUAL SPECIFICATION LIST; ACTUAL SPECIFICATION. 

MC7 LITERALm 
(TERMINALS:) LETTER N TOKEN; OPEN TOKEN; CLOSE TOKENJ 

BEGIN TOKEN; ENO TOKEN; STROP CASE START TOKtNJ 
STROP CASE FINISH TOKEN; STROP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; INNER CLAUSE; 
INTEGRAL DENOTATION; CHARAC1ER DENOTATION; 
ROW OF CHARACTER DENOTAT10N, 

(NONTERMINALS:) REPLICATOR•; REPLICATION; 
DYNAMIC REPLICA1 ION; ENCLOSlD CLAUSE; 
STRING DENOTATION•; REPLICATED LITERAL SEQUENCE•i 
REPLICATED LITtRAL. 

MC8 INSERT• 
(TERMINALS:) LETTER K TOKEN; LETTER L TOKEN; 

LETTER N TOKEN; LETTER P TOKEN; LETTER X TOK~N; 
LETTER V TOKEN; OPEN TOKEN; CLOSE TOKEN; 8E~1N TOKEN; 
END TOKEN; STROP CASE START TOKEN; 
STROP CASE FINISH TOKENi STROP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; iNNER CLAUSE; 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 

ROW OF CHARACTER DENOTATION, 
(NONTERMINALS:) REPLICATOR•; LITERAL*i ALIGNMENT*; 

REPLICATION; DYNAMIC REPLICATION; ENCLOSED ~LAUSE; 
STRING DENOTATION; REPLICATED LITERAL SEQUENCE; 
REPLICATED LITERAL, 

MC9 ALIGNMENT-
(TERMINALS:) LETTER K TOKEN*; LETTER L TOKEN•; 

LETTER P TOKEN•; LETTER X TOKEN•; LETTER V TOKEN•, 



MAV CONTAIN (MC): AB - Ai B, 

MC10 REPLlCATIONP 
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(TERMINALS:) LETTER N TOKEN; OPEN TOKEN; CLOSE TOKEN; 
BEGIN TOKEN; END TOKENJ STROP CASE START TOKLNJ 
STROP CASE FINISH TOKEN; STROP CONDITION START TOKEN; 
STROP CONDITION FINIS~ TOKE~; INNER CLAUSE; 
INTEGRAL DENOTATION*, 

(NONTERMINALS:) DYNAMIC REPLICAT!ON*J ENCLOSED CLAUSE, 

MC11 OVNAMIC REPLICATION~ 
(TERMINALS:) LETTER N TOKEN*; OPEN TOKEN; CLOSE TOKENJ 

BEGIN TOKEN; END TOKEN; STROP CASE START TOKEN; 
STROP CASE FINISH TOKEN; STkOP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; INNER CLAUSE, 

(NONTERMINALS:) ENCLOSED CLAUSE*, 

MC12 ENCLOSED CLAUSE~ 
(TERMINALS;) OPEN TOKEN*; CLOSE TOKEN*; BEGIN TOKEN*; 

END TOKEN•; STROP CASE START TOKEN*; 
STROP CASE FINISH TOKEN*; 
STROP CONDITION START TOKEN*; 
STROP CONDITION FINISH TOKEN*; INNER CLAUSE*, 

MC13 STRING DENOTATION" 
(TERMINALS:) CHARACTER DENOiAT10N*; 

ROW OF CHARACTER DENOTATION*, 

MC14 REPLICATED LITERAL SEQUENCE+-
(TERMINALS:) LETTER N TOKEN; OPEN TOKEN; CLOSE TOKEN; 

BEGIN TOKEN; END TOKEN; STROP CASE START TOK~Ni 
STROP CASE FINISH TOKEN; STROP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; INNER CLAUSE; 
INTEGRAL DENOTAl ION; CHARACTER DENOTATION; 
ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) REPLICATION; DYNAMIC REPLICATION; 
ENCLOSED CLAUSE; STRING DENOTATION; 
REPLICATED LITERAL SEQUENCE*; REPLICATED LITLRAL*, 

MC15 REPLICATED LITERAL-
(TERMINALS:) LETTER N TOKEN; OPEN TOKEN; CLOSE TOKEN; 

BEGIN TOKEN; END TOKEN; STRCP CASE START TOKLN; 
STROP CASE FINISH TOKEN; STROP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; INNER CLAUSE; 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) REPLICATION*; DYNAMIC REPLICATION; 
ENCLOSED CLAUSE; STRING DENOTATION*, 

MC16 SIGN MOULD• 
(TERMINALS:) LETTER K TOKEN; LETTER L TOKEN; 

LETTER N TOKEN; LETTER P TOKEN; LETTER X TOKlN; 
LETTER V TOKEN; LETTER Z TOKEN*; PLUS TOKEN; 
MINUS TOKEN; OPEN TOKEN; CLCSE TOKEN; BEGIN ~OKEN; 
END TOKEN; STROP CASE START TOKEN; 
STROP CASE FINISH TOKEN; STROP CONDITION START TOKEN; 
STROP CONDITION FINISH iOKE~; !NNER CLAUSE; 
INTEGRAL DENOTATION; CHARACiER DENOTATION; 

ROW Of CHARACTER DENOTAT,ON, 
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MAY CONTAIN (MC): AB• Ai B, 

(NONTERMINALS!) INS~RTION*J REPLICATOR*; LITERAL; 
INSERT SEQUENCEJ INSERT; ALIGNMENTJ REPLICATiON; 
DYNAMIC REPLICATION; ENCLOSED CLAUSEJ 
STRING DENOTATION; REPLICATED LITERAL SEQUEN~EJ 
REPLICATED LITERAL; SIGN FRAME*, 

MC17 SlGN FRAME• 
(TERMINALS:) PLUS TOKEN*; MINUS TOKEN*, 

MC18 INTEGRAL PATTERN-
(TERMINALS:) LETTER C TOKEN; LETTER D TOKEN; 

LETTER K TOKEN; LETTER L TOKEN; LETTER N TOKtN; 
LETTER P TOKEN; LETTERS TOKEN; LETTER X TOKtNJ 
LETTER Y TOKEN; LETTER Z TOKEN; PLUS TOKEN; 
MINUS TOKEN; OPEN TOKEN; CLOSE TOKEN; BEGIN TOKENJ 
COMMA TOKEN; END TOKEN; STROP CASE START TOK~NJ 
STROP CASE FINISH TOKEN; STROP CONDITION START TOKEN; 
STROP CONDITION .FINIS~ TOKE~; INNER CLAUSE; 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) INSERTION; REPLICATOR; LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENT; REPLICATION; 
DYNAMIC REPLICATION; ENCLOSED CLAUSE; 
STRING DENOTATION; REPLICATED LITERAL SEQUEN~E; 
REPLICATED LITERAL; SIGN MO~LO*; SIGN FRAME; 
INTEGRAL MOULD*; INTEGRAL CHOICE PATTERN*; 
DIGIT FRAME; LITERAL LIST PACK; LITERAL LIST, 

MC19 REAL PATTERN-
(TERMINALS:) LETTER D TOKEN; LETTER E TOKENJ 

LETTER K TOKEN; LETTER L TOKEN; LETTER N TOKLN; 
LETTER P TOKEN; LETTERS TOKEN; LETTER X TOKLNJ 
LETTER Y TOKEN; LETTER Z TOKEN; PLUS TOKEN; 
MINUS TOKEN; POINT TOKEN; OPEN TOKEN; CLOSE TOKEN; 
BEGIN TOKEN; END TOKEN; STROP CASE START TOKLN; 
STROP CASE FINISH TOKEN; STROP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; INNER CLAUSE; 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) INStRTION; REPL1CATOR; LITERAL; 
iNSERT SEQUENCE; INSERT; ALIGNMENT; REPLICATION; 
DYNAMIC REPLICATION; ENCLOSED CLAUSE; 
STRING DENOTATION; REPLICATED LITERAL SEQUENCE; 
REPLICATED LITERAli SIGN MOULD*; SIGN FRAME; 
INTEGRAL MOULD; DIGIT FRAME; REAL MOULD*; 
FLOATING POINT MOULD*i STAGNANT MOULD, 

MC20 BOOLEAN PATTERN• 
(TERMINALS:) LETTER B TOKEN*; LETTER K TOKEN; 

LETTER L TOKEN; LETTER~ TOKEN; LETTER P TOKlNi 
LETTER X TOKEN; LETTER V TOKEN; OPEN TOKEN; 
CLOSE TOKEN; BE~IN TOKEN; CUMMA TOKEN; END TOKEN; 
STROP CASE START TOKEN; STROP CASE FINISH TO~tN; 
STROP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; INNER CLAUSE; 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW OF CHARACTE~ DENOTATiON, 
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MAY CONTAIN (MC): AB - A; B, 

(NONTERMINALS:) INSERTION*; REPL!CATORJ LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENT; REPLICAT10N; 
DYNAMIC REPLICATION; ENCLOSED CLAUSE; 
STRING DENOTATION; REPLICATED LITERAL SEQUENCEJ 
REPLICATED LITERAL; BOOLEAN CHOICE MOULD*, 

MC21 CHARACTER PATTERN, 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAM~-

(TERMINALS:) LETTER A TOKEN*; LETTER K TOKEN; 
LETTER L TOKEN; LETTER N TOKEN; LETTER P TOKLN; 
LETTERS TOKEN*; LETTER X TOKEN; LETTER Y TOKEN; 
OPEN TOKEN; CLOSE TOKEN; eEGIN TOKEN; END TOKEN; 
STROP CASE START TOKEN; STROP CASE FINISH TOKEN; 
STROP CONDITION START TOKEN; 
STROP CONDITION FINIS~ TOKEN; INNER CLAUSE; 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) INSERT!ON*J REPL!CATOR*; LITERAL; 
INSERT SEQUENCt; INSERT; AL!GNMENTJ REPLICAT10N; 
DYNAMIC REPLICATION; ENCLOSED CLAUSE; 
STRING DENOTATION; REPLICATED LITERAL SEQUENCEJ 
REPLICATED LITERAL, 

MC22 COMPLEX PATTERN~ 
(TERMINALS:) LETTER D TOKEN: LETTER E TOKEN; 

LETTER I TOKEN*; LETTER K TOKEN) LETTER L TOKtN; 
LETTER N TOKEN; LETTER P TOKEN; LETTERS TOKlN*; 
LETTER X TOKEN; LETTER Y TOKEN; LETTER Z TOKLN; 
PLUS TOKEN; M!NUS TOKEN; PO;NT TOKEN; OPEN TOKEN; 
CLOSE TOKEN; BEGIN TOKEN; END TOKEN; 
STROP CASE START TOKEN; STROP CASE FINISH TOKtN; 
STROP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; INNER CLAUSE; 
INTEGRAL DENOTAilON; CHARACTER DENOTATION; 

ROW OF CHARACTER DENOTATION, 
(NONTERMINALS!) 1NStRTION*i REP~tCATOR; LITERAL; 

INSERT SEQUENCE; INSERT; ALIGNMENT; REPLICAT,ON; 
DYNAMIC REPLICATION; ENCLOSED CLAUSE; 
STRING DENOTATION; REPLICATED LITERAL SEQUENCE; 
REPLICATED LITERAL; SIGN MOULD; SIGN FRAME; 
REAL PATTERN*; INTEGRAL MOULD; DIGIT FRAME; 
REAL MOULD; FLOATING POINT ~OULD; STAGNANT MOULD, 

MC23 STRING PATTERN~ 
(TERMINALS:) LETTER A TOKEN*i LfTTER K TOKEN; 

LETTER L TOKEN; LETTER N TOKEN; LETTER P TOKlN; 
LETTERS TOKEN*; LETTER T TCKEN*; LETTER X TOKEN; 
LETTER Y TOKEN; OPEN TOK~N; CLOSE TOKEN; BEG1N TOKEN; 
END TOKEN; STROP CASE START TOKENi 
STROP CASE FINISH TOKEN; STROP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; INNER CLAUSE; 
1NTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW Of CHARACTtR DENOTAT10N. 

(NONTERMINALS:) INStRTION*i REPLICATOR; LITERALl 
INSERT SEQUENCE; INSERT; ALIGNMENT; REPL,CAT,ON*; 

~ DYNAMIC REPLICAl ION; ENCLOSED CLAUSE; 
STRING DENOTATION; REPLiCATtD LITERAL SEQUENCti 
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MAY CONTAIN (MC): AB - AJ B. 

REPLICATED LITERAL; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FR~ME•J 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE•, 

MC24 BITS PATTERN~ 
(TERMINALS:) LETTER D TOKEN; LETTER K TOKENJ 

LETTER L TOKEN; LETTER N TOKEN; LETTER P TOKlNJ 
LETTER R TOKEN; LETTERS TOKEN; LETTER X TOKLNJ 
LETTER Y TOKEN; LETTER Z TOKEN; DIGIT TWO TOKEN; 
DIGIT FOUR TOKEN; DIGIT EIGHT TOKEN; DIGIT ONE TOKEN; 
DIGIT SIX TOKEN; OPEN TOKEN; CLOSE TOKEN; 
BEGIN TOKEN; ENV TOKEN; STROP CASE START TOKtNJ 
STROP CASE FINISH TOKEN; STROP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; INNER CLAUSE; 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW OF CHARACTER DENOTATION. 

(NONTERMINALS:) lNStRTJON; REPLICATOR; LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENT; REPLICAT10N; 
DYNAMIC REPLICATION; ENCLOSED CLAUSEJ 
STRING DENOTATION; REPLICATED LITERAL SEQUEN~E; 
REPLICATED LITERAL; INTEGRAL MOULD•; DIGIT fRAME; 
RADIX MOULD*; RADIX, 

MC25 GENERAL PATTERN-
(TERMINALS;) LETTER G TOKEN*i LETTER K TOKEN; 

LETTER L TOKEN; LETTER N TOKEN; LETTER P TOKlN; 
LETTER X TOKEN; LETTER V TOKEN; MINUS TOKEN; 
OPEN TOKEN; CLOSE TOKEN; BEGIN TOKEN; COMMA TOKENJ 
END TOKEN; STROP CASE START TOKEN; 
STROP CASE FINISH TOKEN; STROP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; INNER CLAUSE; 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 

ROW OF CHARACTER DENOTATION. 
(NONTERMINALS:) INSERTION•; REPLICATOR; LITERAL; 

INSERT SEQUENCE; INSERT; ALIGNMENT; REPLICAT,ON; 
DYNAMIC REPLICA110N; ENCLOSED CLAUSE; 
STRING DENOTAT10Ni REPLICATED LITERAL SEQUEN~E; 
REPLICATED LITERAL; ACTUAL SPECIFICATION PACK•J 
ACTUAL SPECIFICATION LIST; ACTUAL SPECIFICAT10N, 

MC26 INCLUDED PATTERN-
(TERMINALS:) LETTER F TOKEN•; LETTER K TOKEN; 

LETTER L TOKEN; LETTER~ TOKEN; LETTER P TOKlNi 
LETTER X TOKEN; LETTER V TOKEN; OPEN TOKEN; 
CLOSE TOKEN; BEGIN TOKEN; ENO TOKEN; 
STROP CASE START TOKEN; STROP CASE FINISH TOKtN; 
STROP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; INNER CLAUSE; 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 

ROW OF CHARACTER DENOTAT,ON, 
(NONTERMINALS:) INStRTION•; REPLICATOR; LITERALi 

INSERT SEQUENCtJ INSERT; ALIGNMENT; REPLICATION; 
DYNAMIC REPLICA1ION; ENCLOSED CLAUSE*; 
STRING DENOTATION; REPLICATED LITERAL SEQUEN~~J 
REPLICATED LITERAL. 

MC27 INTEGRAL MOULD+-
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MAY CONTAIN (MC): AB - A; B, 

(TERMINALS:) LETTER D TOKEN; LETTER K TOKEN; 
LETTER L TOK£Ni LETTER~ TOKEN; LETTER P TOKtN; 
LETTERS TOKEN*; LETTER X TOKEN; LETTER Y TOKEN; 
LETTER Z TOKENi OPEN TOKEN; CLOSE TOKEN; BEGtN TOKEN; 
END TOKEN; STROP CASE START TOKENi 
STROP CASE FINISH TOKEN; STROP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; INNER CLAUSEJ 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW Of CHARACTER DENOTAT,QN, 

(NONTERMINALS:) INSERTION*; REPLICATOR*; LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENT; REPLICAT1ON; 
DYNAMIC REPLICA1 ION; ENCLOSED CLAUSE; 
STRING DENOTATION; REPLICATED LITERAL SEQUENLE; 
REPLICATED LITERAL; INTEGRAL MOULD*; DIGIT FRAME*, 

MC28 INTEGRAL CHOICE PATTERN-
(TERMINALS:) LETTER C TOKEN*; LETTER K TOKEN; 

LETTER L TOKEN; LETTER N TOKEN; LETTER P TOKLNi 
LETTER X TOKEN; LETTER Y TOKEN; OPEN TOKEN; 
CLOSE TOKEN; BE~IN TOKEN; COMMA TOKEN; END TOKEN; 
STROP CASE START TOKEN; STROP CASE FINISH TOKEN; 
STROP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; INNER CLAUSE; 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW Of CHARACTER DENOTAT1ON, . 

(NONTERMINALS:) INSERTION*; RtPLICATORJ LITERALJ 
INSERT SEQUENCE; INSERT; ALIGNMENTJ REPLICAT1ON; 
DYNAMIC REPLICAl ION; ENCLOSED CLAUSE; 
STRING DENOTATION; REPLICATtD LITERAL SEQUENLEi 
REPLICATED LITERAL; LITERAL LIST PACK*; L1TtRAL LIST. 

MC29 DIGIT FRAME• 
(TERMINALS:) LETTER D TOKEN•; LETTER Z TOKEN*, 

MC30 LITERAL LIST PACK, LITERAL L;ST+-
(TERMINALS:) LETTER N TOKEN; OPEN TOKEN*; CLOSE TOKEN•J 

BEGIN TOKEN; COMMA TOKEN*; END TOKEN; 
STROP CASE START TOKEN; STROP CASE f!NISH TOKtN; 
STROP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; INNER CLAUSE; 
INTEGRAL DENOTAl ION; CHARACTER DENOTATION; 
ROW OF CHARACTER DENOTAT1ON, 

(NONTERMINALS:) REPLICATOR; L1T£RAL*i REPLICATION; 
DYNAMIC REPLICA11ON; ENCLOSED CLAUSE; 
STRING DENOTATION; REPLICATED LITERAL SEQUENLE; 
REPLICATED LITt~AL; LITERAL LIST•. 

MCJl REAL MOULD ... 
(TERMINALS:) LETTER D TOKEN; LETTER K TOKEN; 

LETTER L TOKEN; LETTER N TOKEN; LETTER P TOK~N; 
LETTERS TOKEN•i LETTER X TOKEN; LETTER Y TO~EN; 
LETTER Z TOKENi POINT TOKEN•; OPEN TOKEN; 
CLOSE TOKENi BiGIN TOKEN; END TOKEN; 
STROP CASE START TOKEN; STRCP CASE FINISH TOKEN; 
STROP CONDITION START TCKENi 
STROP CONDIT I ON FIN I SH TOKCN; INNER CLAUSE; 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 
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MAY CONTAIN (MC): AB• AJ B. 

ROW OF CHARACTER DENOTATION, 
(NONTERMINALS:) INSERTION•; REPLICATORJ LITERALJ 

INSERT SEQUENCE; INSERT; ALIGNMENTJ REPLICATiON; 
DYNAMIC REPLICATION; ENCLOSED CLAUSE; 
STRING DENOTATION; REPLICATED LITERAL SEQUENCEJ 
REPLICATED LITERAL; INTEGRAL MOULD•; DIGIT FRAME, 

MC32 FLOATING POINT MOULD• 
(TERMINALS:) LETTER D TOKEN; LETTER E TOKEN•; 

LETTER K TOKENJ LETTER L TOKEN; LETTER N TOKEN; 
LETTER P TOKEN; LETTERS TOKEN•J LETTER X TOKEN; 
LETTER Y TOKEN; LETTER 2 TOKEN; PLUS TOKEN; 
MINUS TOKEN; POINT TOKEN; OPEN TOKEN; CLOSE roKENJ 
BEGIN TOKEN; END TOKEN; STROP CASE START TOKtN; 
STROP CASE FINISH TOKEN; STROP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; INNER CLAUSE; 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) INSERTION•; REPLICATORJ LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENT; REPLICAT10N; 
DYNAMIC REPLICATION; ENCLOSED CLAUSE; 
STRING DENOTATION; REPLICATED LITERAL SEQUENCE; 
REPLICATED LITERAL; S!GN MOULD•J SIGN FRAME; 
INTEGRAL MOULD*; DIGIT FRAMt; REAL MOULD; 
STAGNANT MOULD*, 

MC33 STAGNANT MOULD• 
(TERMINALS:) LETTER D TOKEN; LETTER K TOKENJ 

LETTER L TOKEN; LETTER N TOKENJ LETTER P TOKENJ 
LETTERS TOKEN; LETTER X TOKEN; LETTER Y TOKLNJ 
LETTER 2 TOKEN; PLUS TOKEN; MINUS TOKEN; POINT TOKEN; 
OPEN TOKEN; CLOSE TOKEN; BEGIN TOKEN; ENO TOKEN; 
STROP CASE START TOKEN; STROP CASE FINISH TOKEN; 
STROP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; INNER CLAUSE; 
INTEGRAL DENOTATION; CHARAC1ER DENOTATION; 
ROW OF CHARACTER DENOTATION. 

(NONTERMINALS:) INSERTION; REPLICATOR; LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENT; REPLICAT10N; 
DYNAMIC REPLICATION; ENCLOSED CLAUSE; 
STRING DENOTAT!ONJ REPLICATED LITERAL SEQUENCE; 
REPLICATED LITERAL; SIGN MOULD*; SIGN FRAME; 
INTEGRAL MOULD*; DIGIT FRAMf; REAL MOULD¼. 

MC34 BOOLEAN CHOICE MOULDP 
(TERMINALS:) LETTER N TOKEN; OPEN TOKEN•; CLOSE TOKEN*! 

BEGIN TOKEN; COMMA TOKEN*; END TOKEN; 
STROP CASE START TOKEN; STROP CASE FINISH TOKEN; 
STROP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; 1NNER CLAUSE; 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 

ROW OF CHARACTER DENOTATiON, 
(NONTERMINALS:) REPLICATOR; LITERAL*i REPLICATION; 

DYNAMIC REPLICAl ION; ENCLOSED CLAUSE; 
STRING DENOTAT10Ni REPLICATtD LITERAL SEQUENCE; 
REPLICATED LITERAL, 
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MAY CONTAIN (MC): AB• Ai B. 

MC35 
LOOSE REPLICATABLE SUPPRESS18Lc CHARACTER FRAME SEQUENCE+~ 

(TERMINALS!) LETTER A TOKEN; LETTER K TOKEN; 
LETTER L TOKEN; LETTER N TOKEN; LETTER P TOKLN; 
LETTERS TOKEN; LETTER X TOKEN; LETTER Y TOKLNi 
OPEN TOKEN; CLOSE TOKEN; BEGIN TOKEN; END TOKEN: 
STROP CASE START TOKEN; STROP CASE FINISH TOKEN; 
STROP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; INNER CLAUSE} 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 

ROW OF CHARACTER DENOTATiON, 
(NONTERMINALS!) INSERTION; REPLICATOR; LITERAL; 

INSERT SEQUENCE; INSERT; ALIGNMENT; REPLICAT10N; 
DYNAMIC REPLICATION; EN(LOSED CLAUSE; 
STRING DENOTATION; REPLICATED LITERAL SEQUENLE; 
REPLICATED LITERAL; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER PRAME*; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE*, 

MC36 RADIX MOULDP 
(TERMINALS:) LETTER K TOKEN; LETTER L TOKEN; 

LETTER N TOKEN; LETTER P TOKEN; LETTER R TOKEN*; 
LETTER X TOKEN; LETTER Y TOKEN; DIGIT TWO TOKEN; 
DIGIT FOUR TOKEN; DIG!T E!G~T TOKEN; DIGIT ONE TOKEN; 
DIGIT SIX TOKEN; OPEN TCKEN; CLOSE TOKEN; 
BEGIN TOKEN; END TOKEN; STROP CASE START TOK~N; 
STROP CASE FINISH TOKEN: STROP CONDITION START TOKEN; 
STROP CONDITION FINISH TOKEN; INNER CLAUSE; 
INTEGRAL DENOTAilON; CHARACTER DENOTATION; 
ROW OF CHARACTER DENOTAT10N. 

(NONTERMINALS!) INSERTION*; REPLICATOR; LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENT; REPLICAT10N; 
DYNAMIC REPLICATION; ENCLOSED CLAUSE; 
STRING DENOTATION; REPLICATED LITERAL SEQUEN~E; 
REPLICATED LITERAL; RAD'X*, 

MC37 RADIX• 
(TERMINALS#) DIGIT TWO TOKEN*; ~1G1T FOUR TOKEN*, 

ulGIT EIGHT TOKEN*; DIGIT ONE TCKEN*i 
DIGIT SIX TOKEN*, 

MC38 ACTUAL SPECIFICATION PACK-
(TERMINALS:) MINUS TOKEN; OPEN 10KEN*i CLOSE TOKLN*l 

COMMA TOKEN; INTEGRAL DENOTATION, 
(NONTERMINALS:) ACTUAL SPECIFICATION L1ST*; 

ACTUAL SPECIFICATION, 

MCJ9 ACTUAL SPECIFICATION LIST+-
(TERMINALS:) MINUS lOKEN; CCMMA TOKEN*; 

INTEGRAL DENOTATION, 
(NONTERMINALS:) ACTUAL SPEC·FICATION L!ST*; 

ACTUAL SPECIF I CATION•. 

MC4Q ACTUAL SPECIFICAT 1 0N~ 
(TERMINALS:) MINUS TOKEN*; 'NTEGRAL DENOTATION*, 

~ 
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MAY BE CONTAINED IN (Cl): A, B • AB, 

Cll LETTER A TOKEN-
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTUREJ 

COLLECTION LIST PACK; PATTERNJ CHARACTER PATTERN•; 
STRING PATTERN*; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRMME•J 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FR~ME SEQUENCE, 

Cl2 LETTER B TOKEN, BOOLEAN CMOIC~ MOULD• 
(NONTERMINALS;) COLLECTION LIST; COLLECTION; PICTURE; 

COLLECTION LIST PACK; PATTERNJ BOOLEAN PATTERN*, 

Cl3 LETTER C TOKEN, LITERAL LIST PACK• 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTURE; 

COLLECTION LIST PACK; PATTERN; INTEGRAL PATTLRN; 
INTEGRAL CHOICE PATTERN*, 

Cl4 LETTER D TOKEN• 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTURE; 

COLLECTION LIST PACK; PATTERN; !NTEGRAL PATTtRN; 
REAL PATTERN; COMPLEX PATTERN; BITS PATTERN; 
INTEGRAL MOULDi DIGIT FRAME*; REAL MOULD; 
FLOATING POINT MOULD; STAGNANT MOULD, 

Cl5 LETTER E TOKEN, STAGNANT rouLo-
(NONTERMINALS:) COLLECTION LIST; COLLECTIONJ Pl~TUREJ 

COLLECTION L~ST PACK; PATTERN; REAL PATTERN; 
COMPLEX PATTERN; FLOATING POINT MOULD*, 

Cl6 LETTER F TOKEN• 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTUREJ 

COLLECTION LIST PACK; PATTERN; INCLUDED PATT~RN•~ 

Cl7 LETTER G TOKEN, ACTUAL SPECIFICATION PACK• 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTURE; 

COLLECTION LIST PACK; PATTERN; GENERAL PATTERN•, 

Cl8 LETTER l TOKEN, RtAL PATTERN~ 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTURE; 

COLLECTION LIST PACK; PATTERN*; COMPLEX PATTLRN•~ 

Cl9 LETTER K TOKEN, LETTER L iQKE~, LETTER P TOKEN, 
LETTER, X TOKEN, LETTER Y TCKEN-

{NONTERM I NALS:) COLLECTION L1ST; COLLECTIONJ PIC7UREJ 
INSERTION; COLLECTION LIST PACK; PATTERN; 
INSERT SEQUENCE; INSERT; ALIGNMENT*; SIGN MOULD: 
INTEGRAL PATTERN; Rf.AL PATTERN; BOOLEAN PATTLRN; 
CHARACTER PATTERN; COMPLEX PATTERNJ STRING P~TTERNJ 
BITS PATTERN; G~NERAL PATTERN; INCLUDED PATTLRN; 
lNTEGRAL MOULD; INTEGRAL CHOICE PATTERN; REAL MOULD; 
FLOATING POINT MOULD; STAGNANT MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME; 
LOOSE REPLICATABLE SUPPR~SS;BLE CHARACTER FRAME SEQUENCE; 
RADIX MOULD, 

Cl10 LETTER N TOKEN, ENCLOSED CLAUSE• 
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MAY BE CONTAINED IN (C!): A, BM AB, 

(NONTERMINALS:) COLLECTION LiST; COLLECTIONJ PICTURE; 
INSERTION; REPLICATOR; COLLLCTION LIST PACK; PATTERN; 
LITERAL; INSERT SEQUENCE; ,NSERT; REPLICATIONJ 
DYNAMIC REPLICATION•; REPL!CATED LITERAL SEQUENCE; 
REPLICATED LITERAL; SIGN MOULD; INTEGRAL PATTERN; 
REAL PATTERN; BOOLEAN P~TTERN; CHARACTER PATTERN; 
COMPLEX PATTERN; STRING PATTERN; B1TS PATTERN; 
GENERAL PATTERNJ INCLUDED PATTERN*; INTEGRAL MOULDJ 
INTEGRAL CHOICE PATTERN; LITERAL LIST PACK; 
LITERAL LIST; REAL MOULD; FLOATING POINT MOULDJ 
STAGNANT MOULDJ BOOLEAN CHOICE MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME; 
LOOSE REPLICATABLE SUPPRESS1BLE CHARACTER FRAME SEQUENCEJ 
RADIX MOULD, 

Cl11 LETTER R TOKEN, RADIX~ 
(NONTERMINALS:) COLLECTION L1ST; COLLECTION; PICTURE; 

COLLECTION LIST PACK; PATTERN; SITS PATTERN; 
RADIX MOULD*, 

Cl12 LETTERS TOKEN-
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTURE; 

COLLECTION LIST PACK; PATTERN; INTEGRAL PATTLRN; 
REAL PATTERN; CHARACTER PATTERN*; COMPLEX PATTERN•J 
STRING PATTERN*; BITS PATTERN; tNTEGRAL MOULU*J 
REAL MOULD*; FLOATING PC1NT MOULD*J STAGNANT MOULDJ 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FR~ME*J 
LOOSE REPLICATABLE SUPPR£SSIBLE CHARACTER FR~ME SEQUENCE, 

Cl13 LETTER T TOKEN-
(NONTERMINALS:) COLLECTION L1ST; COLLECTION; PICTURE; 

COLLECTION LIST PACK; PATTERN; STRING PATTERN•, 

Cl14 LETTER Z lOKENP 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PIC¥URE; 

COLLECTION LIST PACK; PATTERN; SIGN MOULD*; 
INTEGRAL PATTERN; REAL PATTERN; COMPLEX PATTlRN; 
BITS PATTERN; INTEGRAL ~OULD; DIGIT FRAME*; 
REAL MOULD; FLOATING POINT MOULD; STAGNANT MOULD, 

Cl1~ DIGIT TWO TOKEN, DIGIT FOUR TCKEN, DIGIT EIGHT TOKEN, 
DIGIT ONE TOKEN, UIGIT SIX TOKF-N-

(NONTERMINALS:) COLLECTION L1ST; COLLECTION; PICTURE; 
COLLECTION LIST PACK; PATTERN; BITS PATTERN; 
RADIX MOULDi RAUIX*, 

Cl16 PLUS TOKEN-
(NONTERMINALS!) COLLECTION LtST; COLLECTION; PICTURE; 

COLLECTION LIST PACK; PATTERN; SIGN MOULD; 
SIGN FRAME*; INTEGRAL PtTTERN; REAL PATTERN: 
COMPLEX PATT~RN; FLOATING PCiNT MOULD; 
STAGNANT MOULD, 

Cl11 MINUS TOKEN• 
(~ONTERMINALS!) COLLECTION L1ST; COLLECTION; PICTURE; 

COLLECTION LIST PACK; PATTERN; SIGN MOULD; 
SIGN FRAME*; INTEGRAL PATTERN; REAL PATTERN; 
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MAY Bf CONTAINED IN (Cl); A, B - Ac, 

COMPLEX PATTERN; GENERAL PATTERN; 
FLOATING POINT MOULD; STAGNANT ~OULDi 
ACTUAL SPECIFICATION PACK; ACTUAL SPECIFICATiON LIST; 
ACTUAL SPECIFICATION*, 

Cl18 POINT TOKEN~ 
(NONTERMINALSI) COLLECTION LIST; COLLECTIONJ PICTURE; 

COLLECTION LIST PACK; PATTERN; REAL PATTERN; 
COMPLEX PATTERN; REAL MOULD*; FLOATING POINT MOULOJ 
STAGNANT MOULD, 

Cl19 OPEN TOKEN, CLOSE TOKEN-
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTURE; 

INSERT!ONJ REPLICATOR; COLLECTION LIST PACK•; 
PATTERN; LITERAL; INSERT SEQUENCE; INSERT; 
REPLICATION; DYNAMIC REPLICATIONJ ENCLOSED CLAUSE•J 
REPLICATED LITERAL SEQUENCE; REPLICATED LITERAL; 
SIGN MOULD; INTEGRAL PATTERN; REAL PATTERN; 
BOOLEAN PATTERN; CHARACTER PATTERN; COMPLEX PATTERN; 
STRING PATTERN; BITS PATTERN; GENERAL PATTERN; 
INCLUDED PATTERN; INTEGRAL MOULD; 
INTEGRAL CHOICE PATTERN; L,TERAL LIST PACK•; 
LITERAL LIST; RlAL MOULD; FLOATING POINT MOULD; 
STAGNANT MOULD; BOOLEAN CHOICE MOULD*; 
LOOSE REPLICATABLE SUPPRESS!B~E CHARACTER FR~ME; 
LOOSE REPLICATA~LE SUPPRESS 1 BLE CHARACTER FR~ME SEQUENCE; 
RADIX MOULD; ACTUAL SPECIFICATION PACK*, 

Cl20 BEGIN TOKEN, END TOKEN, STROP CASE START TOKEN, 
STROP CASE FINISH TOKEN, STROP CONDITION START TOKEN, 
STROP CONDITION FINISH TOKEN, INNER CLAUSE• 

(NONTERMINALS:) COLLECTION LIST; COLLECTIONJ PICTURE; 
INSERTION; REPLICATOR; COLLECT'iON LIST PACKJ PATTERN; 
LITERAL; INSERT SEQUENCE; INSERTJ REPLICATION; 
DYNAMIC REPLICATION; ENCLOSED CLAUSE*; 
REPLICATED LITERAL SEQUENCE; REPLICATED LIT~RAL; 
SIGN MOULD; INTtGRAL PATTERN; REAL PATTERN; 
BOOLEAN PATTERN; CHARACTER PATTERN; COMPLEX PATTERN; 
STRING PATTERN; BITS PATTERN; GENERAL PATTERN; 
INCLUDED PATTERN; INTEGRAL MOULD; 
INTEGRAL CHOICE PATTERN; L11ERAL LiST PACK; 
LITERAL LIST; R~AL MOULD; FLOATING POINT MOULD; 
STAGNANT MOULDJ BOOLEAN CHOICE ~OULDJ 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FR~ME; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE; 
RADIX MOULD, 

Cl21 COMMA TOKEN• 
(NONTERMINALS:) COLLECTION LIST*; COLLECTION; Pl~TUREI 

COLLECTION LIST PACK; PATTERN; INTEGRAL PATT~RN: 
BOOLEAN PATTERN; GENERAL PATTERN; 
INTEGRAL CHOiCE PATTERNl L,TERAL L1ST PACKJ 
LITERAL LIST*; ~OOLEAN CHOICE MOULD*; 
ACTUAL SPEC Ir I CATION PACK; ACTUAL SPECIF1CAT10N LIST*, 

Ct22 INTEGRAL DENOTATION-
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTURE; 



MAY BE CONTAINED IN (Cl): A, B - AB, 

INSERTION; REPLICATOR; COLLECTION LIST PAcK; PATTERN; 
LITERAL; INSERT SEQUENCE; )NSERTJ REPLICATION*; 
REPLICATED LITERAL SEQUENCE! REPLICATED LITERAL! 
SIGN MOULD; INTEGRAL PATTERN; REAL PATTERN; 
BOOLEAN PATTERNJ CHARACTER PATTERN; COMPLEX PATTERN; 
STRING PATTERN; BITS PATTERN; GENERAL PATTERN; 
INCLUDED PATTERN; INTEGRAL MOULD; 
INTEGRAL CHOICE PATTERN; LITERAL LIST PACKi 
LITERAL LIST; REAL MOULD; FLOATING POINT MOULDJ 
STAGNANT MOULD; BOOLEAN CHOICE MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE; 
RADIX MOULD; ACTUAL SPECIFICATION PACKJ 
ACTUAL SPEC!f !CATION Li ST; ACTUAL SPECIFICAT10N*, 

Cl23 CHARACTER DENOTATION, ROW OF LHARACTER DENOTAT10N~ 
(NONTERMINALS:) COLLECTION L1ST; COLLECTION; PICTURE; 

INSERTION; COLLECTION LIST PACK; PATTERN; LlitRALJ 
INSERT SEQUENCE; INSERT; STRING DENOiAT!ON*i 
REPLICATED L1TtRAL SEQUENCE; REPLICATED LITERAL; 
SIGN MOULD; INTEGRAL PATTERN; REAL PATTERN; 
BOOLEAN PATTERN; LHARACTER PATTERN; COMPLEX PATTERN; 
STRING PATTERN; BITS PATTERN; GENERAL PATTERN; 
INCLUDED PATTERN; INTEGRAL ~OULDJ 
INTEGRAL CHOICE PATTERN; LITERAL LIST PACK; 
LITERAL LIST; REAL MOULD; FLOATING POINT MOULDJ 
STAGNANT MOULD; BOOLEAN CHO!CE MOULD; 
LOOSE REPL!CATABLE SUPPRESSIBLE CHARACTER FRAME; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE; 
RADIX MOULD. 

Cl24 COLLECTION LIST+, COLLECTiON+, PICTURE, 
COLLECTION LIST PALK+-

(NONTERM!NALS:} COLLECT10N L,Si*; COLLECTION*; 
COLLECTION LIST PACK*, 

Cl25 INSERTION-
(NONTERMINALS:) COLLECTION L!ST; COLLECTION*; PICTURE*; 

COLLECTION LIST PACK; PATTERN; SIGN MOULD*; 
INTEGRAL PATTERN; REAL PATTERN; BOOLEAN PATTLRN*; 
CHARACTER PATTERN*; COMPLEX PATTERN*; STRIN~ PATTERN*J 
BITS PATTERN; GENERAL PATTERN*; INCLUDED PATTtRN*l 
INTEGRAL MOULD*; INTEGRAL Cr.DICE PATTERN*; 
REAL MOULD*; FLOATING P01NT MOULD*i STAGNANT MOULD; 
LOOSE REPLICATAbLE SUPPRESSIBLE CHARACTER FRAME*J 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FR~ME SEQUENCE; 
RADIX MOULD*, 

Cl26 REPLICATOR-
(NONTERMINALS:) COLLECTION LiST; COLLECTION*; Pl~TURE; 

INSERTION; COLLECTION LIST PACK; PATTERN; Ll;ERAL*I 
INSERT SEQUENCc; INSERT*; SIGN ~OULD*i 
INTEGRAL PATTERN; REAL PATTERN; BOOLEAN PATTLRN: 
CHARACTER PATTERN; COMPLEX PATTERN; STRING PATTERNJ 
BITS PATTERN; GENERAL PATTERN; INCLUDED PATTLRNJ 
INTEGRAL MOULD*i INTEGRAL ChOICE PATTERN; 
LITERAL L!ST PALK; LITERAL LIST; REAL MOULD; 



86 

MAY BE CONTAINED IN (Cl); A, B .. AB, 

FLOATING POINT MOULD; STAGNANT MOULD; 
BOOLEAN CHOICE MOULD; 
LOOSE REPLICATASLE SUPPRESSIBLE CHARACTER FRAME*J 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FR~ME SEQUENCE; 
RADIX MOUL.D, 

Cl27 PATTERN .. 
(NONTERMINALS:) COLLECTION LIST; COLLECTIONJ PIC1UR!*J 

COLLECTION LIST PACK, 

c12a LITERAL-
(NONTERMINALSI) COLLECTION LIST; COLLECTIONJ PICTURE; 

INSERTION•; COLLECTION LIST PACK; PATTERN; 
INSERT SEQUENCE; 1 NSERT*; S ! GN MOULD; 
INTEGRAL PATTERN; REAL PATTERN; BOOLEAN PATTlRN; 
CHARACTER PATTERN; COMPLEX PATTERNJ STRING PATTERNJ 
BITS PATTERN; GENERAL PATTERN; INCLUDED PATTlRN; 
INTEGRAL MOULD; INTEGRAL CHOICE PATTERN; 
LITERAL LIST PA~K; LITERAL LIST-11; REAL ~OULD; 
FLOATING POINT MOULD; STAGNANT MOULD; 
BOOLEAN CHOICE MOULD*; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAMEJ 
LOOSE REPLICATABLE SUPPRESS,BLE CHARACTER FRAME SEQUENCE; 
RADIX MOULD, 

C 129 INSERT SEQUENCE+, INSERT .. 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICYUREJ 

INSERTION•; COLLECTION LIST PACK; PATTERN; 
INSERT SEQUENCE•; SIGN ~OULD; INTEGRAL PATTERN; 
REAL PATTERN; BOOLEAN PATTlRN; CHARACTER PATTERN; 
COMPLEX PATTERN; STRING PATTERN; BITS PATTERN; 
GENERAL PATTERN; I NCLUDE.D PATTERN; INTEGRAL MOULD; 
INTEGRAL CHOICE PATTERN; REAL MOULD; 
FLOATING POINT MOULD; STAGNANT MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME; 
LOOSE REPL.ICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE; 
RADIX MOULD, 

Cl30 ALIGNMENT-
(NONTERMINALS:) COLLECTION LIST; COLLE~TION; PICTURE; 

INSERTION; COLLtCTION LIST PACK; PATTERN; 
INSERT SEQUENCE; INSERT*; SIGN ~OULD; 
INTEGRAL PATTERN; REAL PATTERN; BOOLEAN PATTtRN; 
CHARACTER PATTERN; COMPLEX PATTERN; STRING PATiERNJ 
BITS PATTERN; GENERAL PATTERN; INCLUDED PATT~RNI 
INTEGRAL MOULDi INTEGRAL CHOICE PATTERNJ REAL MOULD; 
FLOATING POINT MOULD; STAGNANT MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME; 
LOOSE REPLICATABLE SUPPRESS!BLE CHARACTER FRAME SEQUENCE; 
RADIX MOULD, 

C!31 REPLICATIONP 
(NONTERMINALS:) COLLECTION LiST; COLLECTION; PICYURE; 

INSERTION; REPLICATOR*J COLLECTION LIST PACK; 
PATTERN; LITERAL; INSERT SEQUENCE; INSERT; 
REPLICATED LITERAL SEQUENCE; REPLICATED LITERAL*; 
SIGN MOULD: INTtGRAL PATTER~; REAL PATTERNJ 
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MAY BE CONTAINED IN (Cl): A, ~. AB, 

BOOLEAN PATTERN; CHARACTER PATTERNJ COMPLEX PATTERN; 
STRING PATTERN*; BITS PATTERN; G~NERAL PATTERN; 
iNCLUOED PATTERN; INTEGRA~ MOULDJ 
INTEGRAL CHOiCE PATTERN; LITERAL LIST PACK; 
LITERAL LIST; REAL MOULD; FLOATING POINT MOULD; 
STAGNANT MOULD; BOOLEAN CHOICE MOULD; 
LOOSE REPLICATABLE SUPPRESS'BLE CHARACTER FRAME; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE; 
RADIX MOULD, 

Cl32 DYNAMIC REPLICATION~ 
(NONTERMINALS:) COLLECTION L1ST; COLLECTION; PICTURE; 

INSERTION; REPLICATOR; CQLLECTiON LIST PACK; PATTERN; 
LITERAL; INSERT SEQUENCE; ,NSERT; REPLICATION*; 
REPLICATED LITERAL SEQUENCE; REPLICATED LIT~RAL: 
llGN MOULD; INrEGRAL PATTERN; REAL PATTERN; 
BOOLEAN PATTERN; CHARACTER PATTERN; COMPLEX PATTERN; 
STRING PATTERN; BITS PATTERN; GENERAL PATTERN; 
INCLUDED PATTERN; INTEGRAL MOULD; 
INTEGRAL CHOICt PATTERN; LITERAL LIST PACK; 
LITERAL LIST; REAL MOULD; FLOATING POINT MOULDJ 
STAGNANT MOULD; BOOLEAN Ch0 1 CE MOULD; 
LOOSE REPLICATABLE SUPPRESS 1 BLE CHARACTER FRAME: 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE; 
RADIX MOULD, 

Cl33 STRING DENOTATION-
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICYURE; 

INSERTION; COLLECTION LIST PACK; PATTERN; LIYERAL•J 
INSERT SEQUENC~; INSERT; REPLICATED LITERAL StQUENCE; 
REPLICATED LITERAL•; SIGN MOULD; INTEGRAL PAYTERNJ 
REAL PATTERN; BOOLEAN PATTERNJ CHARACTER PATYtRNJ 
COMPLEX PATTERN; STRING PATTERN; BITS PATTERN; 
GENERAL PATTERN; INCLUO[D PATTERN; INTEGRAL MOULD; 
INTEGRAL CHOICE PATTERN; LITERAL LIST PACK; 
LITERAL LIST; REAL MOULD; FLOATING POINT MOULDJ 
STAGNANT MOULD; BOOLEAN CHOICE ~OULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE; 
RADIX MOULD, 

C134 REPLICATED LITERAL SEQUENCi+, REPLICATED LITERAL~ 
(NONTERMINALS:) COLLECT!ON LIST; COLLECTION; PIC)'URE; 

!NSERT!ONJ COLLtCTION LIST PACK; PATTERN; LIYtRAL*J 
INSERT SEQUENCt; INSERT; REPLICATED LITERAL ~tQUENCE*; 
SIGN MOULD; INTEGRAL PATTERN; REAL PATTERN; 
BOOLEAN PATTERN; CHARACTER PATTERN; COMPLEX PATTERN; 
STRING PATTERN; BITS PATTERN; GENERAL PATTERN; 
INCLUDED PATTERN; INTEGRAL MOULD; 
1NTEGRAL CHOICE PATTERN; LITERAL LIST PACK; 
LITERAL LIST; RtAL ~OULD; FLOATING POINT MOULD; 
STAGNANT MOULD; BOOLEAN CHOICE ~OULD; 
LOOSE REPLICATABLE SUPPRESS•BLE CHARACTER FR~MEJ 
LOOSE REPLICATABLE SUPPRESS 1 BLE CHARACTER FRAME SEQUENCEJ 
RADIX MOULD, 

Cl35 SIGN MOULD-
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MAV BE CONTAINED IN (Cl): A, B • AB. 

(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTUREJ 
COLLECTION LIST PACK; PATTERN; INTEGRAL PATTERN•1 
REAL PATTERN*J tOMPLEX PATTERNJ FLOATING POINT MOULO*J 
STAGNANT MOULD*, 

Cl36 SIGN FRAME• 
(NONTERMINALS:) COLLECTION LIST; COLLECTIONJ PICTUREJ 

COLLECTION LIST PACK; PATTERN; SIGN MOULO•J 
INTEGRAL PATTERN; REAL PATTERN; COMPLEX PATT~RNJ 
FLOATING POINT MOULD: STAGNANT ~OULD. -

Cl37 INTEGRAL PATTERN, BOOLEAN PATTERN, CHARACTER P~TTERN, 
COMPLEX PATTERN, STRING PATTERN, BITS PATTERN, 
GENERAL PATTERN, INCLUDED PATTERN~ 

(NONTERMINALS:) COLLECTION LIST; COLLECTIONJ PICTUREJ 
COLLECTION LIST PACK; PATTERN*• 

Cl38 INTEGRAL MOULD+, DIGIT FRAME-
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTUREJ 

COLLECTION LIST PACK; PATTERNJ INTEGRAL PATTERN*J 
REAL PATTERN; COMPLEX PATTERN; BITS PATTERN•; 
INTEGRAL MOULD*; REAL MCULD*J FLOATING POINT MOULD•; 
STAGNANT MOULD*, 

Cl39 INTEGRAL CHOICE PATTERNM 
(NONTERMINALS:) COLLECTION LtSTJ COLLECTIONJ P1CTUREJ 

COLLECTION ~iST PACK; PATTERN; INTEGRAL PATTERN•~ 

Cl40 LITERAL LIST+• 
(NONTERMINALS:) COLLECTION L!ST; COLLECTION; PICTUREJ 

COLLECTION LIST PACK; PATTERN; INTEGRAL PATT~RNJ 
INTEGRAL CHOICE PATTERN; LITERAL LIST PACK*J 
LITERAL LIST•, 

Cl41 REAL MOULD• 
(NONTERMINALS:) COLLECTION L1ST; COLLECTIONJ PICTUREJ 

COLLECTION LIST PACK: PATTERN; REAL PATTERN•; 
COMPLEX PATTERN; FLOATING POINT MOULD; 
STAGNANT MOULD*, 

Cl42 FLOATING POINT MOULD• 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTURE; 

COLLECTION LIST PACK; PATTERNJ REAL PATTERN•; 
COMPLEX PATTERN, 

Cl43 LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAM~, 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE•• 

(NONTERMINALS:) COLLECTION LIST; COLLECTIONJ PICTURE; 
COLLECTION LIST PACK; PATTERN; STRING PATTERN•J 
LOOSE REPLiCATABLE SUPPRESSIBLE CHARACTER FR~ME SEQUENCE•, 

Cl44 RADIX MOULD• 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICYURE; 

COLLECTION LIST PACK; PATTERN; BITS PATTERN*, 

Cl45 ACTUAL SPECIFICATION LIST+, ACTUAL SPECIFICATION• 
(NONTERMINALS:) COLLECTION LIST; COLLECTIONJ PICTUREJ 



MAY BC: CONTAINED IN (C.I): A, B .. AB. 

COLLECTION LIST PACK; PATTERN; GENtRAL PATT~RN# 
ACTUAL SPECIFICATION PACK•; 
ACTUAL SPEC Ir I CATION L1ST*• 



90 

MAV BEGIN WITH (BW): AB• A. 

BW1 LETTER A TOKEN, LETTER B TOKE~, LETTER C TOKEN, 
LETTER D TOKEN, LETTER E TOKEN, LETTER F TOKEN, 
LETTER G TOKEN, LETTER I TOKEN, LETTER K TOKEN, 
LETTER L TOKEN, LE1TER N TOKEN, LETTER P TOKEN, 
LETTER R TOKEN, LETTERS TOKEN, LETTER T TOKEN, 
LETTER X TOKEN, LETTER V TOKEN, LETTER Z TOKEN, 
DIGIT TWO TOKEN, UIGIT FOUR TOKEN, DIGIT EIGHT TOKEN, 
DIGIT ONE TOKEN, DIGIT SIX TOKEN, PLUS TOKEN, 
MINUS TOKEN, POINT TOKEN, OPEN TOXEN, CLOSE TOKtN, 
BEGIN TOKEN, COMMA TOKEN, END TOKEN, 
STROP CASE START TOKEN, STROP CASE FINISH TOKEN, 
STROP CONDITION START TOKEN, 
STROP CONDITION FINISH TOKEN, INNER CLAUSE, 
INTEGRAL DENOTATION, CHARACTER DENOTATION, 
ROW OF CHARACTER DENOTATION-

BW2 COLLECTION LIST~ 
(TERMINALS:) LETTER A TOKEN; LETTER B TOKEN} 

~ETTER C TOKENi LETTER D TOKEN; LETTER F TOK~NJ 
LETTER G TOKEN; LETTER K TOKEN; LETTER L TOKENI 
LETTER N TOKENi LETTER P TOKEN; LETTERS TOKlNJ 
LETTER T TOKENJ LETTER X TOKEN; LETTER V TOK~Ni 
LETTER Z TOKEN; Ol~IT TWO roKENJ DIGIT FOUR 70KENJ 
DIGIT EIGHT TOKENJ DIGIT ONt TOKENJ PLUS TOKlNi 
MINUS TOKEN; POINI TOKE~; OPEN TOKEN; COMMA TOKEN•l 
INTEGRAL DENOTATION: CHARACTER DENOTATION: 
ROW OF CHARACTER DENOTATION. 

(NONTERMlNALSi) COLLECTION•; PICTURE; 1NSERTION; 
REPLICATOR; COLLECT!ON LIST PACKJ PATTERN; L1TERALJ 
INSERT SEQUENCE; INSERT; AL!GNMENTJ REPLICAT10NJ 
DYNAMIC REPLICA1 ION: STRiNG DENOTATION; SIGN MOULDJ 
SIGN FRAME; INTEGRAL PATTERN; REAL PATTERN; 
BOOLEAN PATTERN; ~HARACTER PATTERN; COMPLEX ~ATTERN; 
STRING PATTERN; BITS PATTERN; GENERAL PATTERN; 
INCLUDED PATTERN; INTEGRAL ~OULDJ 
INTEGRAL CHOICE PATTERN; DIGIT FRAME; REAL MOULOJ 
FLOATING POINT MOULD; STAGNANT MOULD; 
LOOSE REPLICATA~LE SUPPRESSIBLE CHARACTER FRAME; 
RADIX MOULD; RADIX, 

BW3 COLLECTION• 
(TERMINALS;) LETTER A TOKEN; LETTER~ TOKENS 

LETTER C TOKEN; LETTER D TOKEN; LETTER F TOK~N; 
LETTER G TOKEN: LETTER K TOKEN; LETTER L TOKLNJ 
LETTER N TOKEN; LETTER P TOKEN; LETTERS TOKLNJ 
LETTER T TOKEN; LETTER X TOKEN; LETTER Y TOKLNJ 
LETTER Z TOKEN; DIGIT TWO TCKENJ DIGIT FOUR TOKEN; 
DIGIT EIGHT TOKEN; OIG11 ONl TOKEN; PLUS TOKtN; 
MINUS TOKEN; POINT TOKEN; OPEN TOKEN; 
INTEGRAL DENOTAllON; CHARACTER DENOTATION; 
ROW OF CHARACTER DENOTATION. 

(NONTERMINALS:) PICTURE*; INSERTION*; REPLICATOR•J 
COLLECTION LIST PACK•; PATTERN; LITERAL;. 
INSERT SEQUENCtJ INSERT; ALiGNMENTJ REPLICAT10N; 
DYNAMIC REPLICAl ION; STRING DENCTATIONJ SIGN MOULDJ 
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MAY BEGIN WITH (BW): AB - A. 

SIGN FRAMEJ INTEGRAL PATTERN; REAL PATTERN; 
BOOLEAN PATTERN; CHARACTER PATTERNJ COMPLEX PATTERN; 
STRING PATTERN; BITS PATTER~; GENERAL PATTERNJ 
INCLUDED PATTERN; INTEGRAL MOULDJ 
INTEGRAL CHOICE PATTERN; D,GIT FRAME; REAL MOULD; 
FLOATING POINT MOULD; STAGNANT MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER PRAMEJ 
RADIX MOULD; RADIX, 

BW4 PICTURE• 
(TERMINALS:) LETTER A TOKEN; LETTER B TOKEN; 

LETTER C TOKEN; LETTER D TOKEN; LETTER F TOKtNJ 
LETTER G TOKEN; LETTER K TOKENJ LETTER L TOKtNJ 
LETTER N TOKEN; LETTER P TOKEN; LETTERS TOKlNJ 
LETTER T TOKEN; LETTER X TOKEN; LETTER Y TOKLN; 
LETTER z TOKEN; DIGIT T~O TOKEN; DIGIT FOUR roKEN; 
DIGIT EIGH~ TOKEN; DIGIT ONE TOKENJ PLUS TOKlNJ 
MINUS TOKEN; POIN1 TOKE~; l~TEGRAL DENOTATION; 
CHARACTER DENOTATION; ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) !NStRTION*; REPLICATOR; PATTERN•; 
LITERAL; INSERT SEQUENCE; INSERT; ALIGNMENT; 
REPLICATION; DYNAMIC REPLICATION; STRING DENOTATION; 
SIGN MOULD; SIGN FRAME; INTEGRAL PATTERN; 
REAL PATTERN; BOOLEAN PATTERN; CHARACTER PATTfRN; 
COMPLEX PATTERN; STRING PATTERK; BITS PATTERNJ 
GENERAL PATTERN; INCLUDED PATTERN; INTEGRAL MOULOJ 
INTEGRAL CHOICL PATTERN; O:GIT FRAME; REAL MOULD; 
FLOATING POINT MOULD; STAGNANT MOULD; 
LOOSE REPLICATABLE SUPPRESS 1 BLE CHARACTER FRAME! 
RADIX MOULD; RADIX, 

BW5 INSERTION• 
(TERMINALS:) LETTER K TOKEN; LETTER L iOKENJ 

LETTER N TOKlN; LETTER P TOKEN; LETTER X TOKtNJ 
LETTER Y TOKEN; INTEGRAL DENOTATION; 
CHARACTER DENOTATION; ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) REPLICATOR; LITERAL•J INSERT SEQUtNCE*J 
INSERT; ALIGNMENT; REPLICATION; DYNAMIC REPL1CATION; 
STRIN~ DENOTATION, 

BWo REPLICATOR, REPLICATED LiTERAL-
(TERMINALS:) LETTER N TOKEN; 1N1EGRAL DENOTATION. 
(NONTERMINALS:) REPLICATION*; DYNAMIC REPLICATION. 

BW7 COLLECTION LIST PACK, LITERAL LIST PACK, 
BOOLEAN CHOICE MOuLD, ACTUA~ SPECIFICATION PACK­

(TERMINALS:) OPEN TOKEN•. 

BW8 PATTERN• 
(TERMINALS;) LETTER A TOKEN; LETTER B TOKEN; 

LETTER C TOKEN; LETTER D TOKEN; LETTER F TOKLNJ 
LETTER G TOKEN; LETTER K TOKEN; LETTER L TOKEN; 
LETTER N TOKtN; LETTER P TOKEN; LETTERS TOKLNJ 
LETTER T TOKENl LETTER X TOKEN; LETTER Y TOKLNJ 
LETTER Z TOKEN; DIGIT TwO TOKENJ DIGIT FOUR TOKENJ 
DIGIT EIGHT TOKEN; D!C,IT CNt TOKEN; PLUS TOKLNJ 
MINUS TOKE~; POINT TOKEN; 1NTEGRAL DENOTATIONJ 
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MAY BEGIN WITH (BW): AB~ A. 

CHARACTER DENOTATION; ROW OF CHARACTER DENOTATION. 
(NONTERMINALS%) INSERTION; REPLICATOR; LITERAL; 

INSERT SEQUENLEJ INSERT; ALIGNMENTJ REPLICAT10NJ 
DYNAMIC REPLILATION; STRING DENOTATION; SIGN MOULDJ 
SIGN FRAME; INTtGRAL PATTERN*; REAL PATTERN•; 
BOOLEAN PATTERN•; CHARACTER PATTERN•; 
COMP~EX PATTERN•; STRING PATTERN•; BITS PATT~RN•; 
GENERAL PATTERN•; INCLUDED PATTERN•; INTEGRAL MOULD; 
INTEGRAL CHOICE PATTERN; OiGIT FRAME; REAL MOULO; 
FLOATING POINT MOULD; STAGNANT ~OULD; 
LOOSE REPLICATABLE SUPPRESSiBLE CHARACTER FR~MEJ 
RADIX MOULDJ RADIX, 

BW9 LITERALP 
(TERMINALS:) LETTlR N TOKEN; INTEGRAL DENOTATION; 

CHARACTER DENOTATION; ROW OF CHARACTER DENOTATION, 
(NONTERMINALS:) REPLICATOR•; REPLICATION; 

DYNAMIC REPLICATION; STRING DENOTATION*. 

BW10 INSERT SEQUENCE• 
(TERMINALS:) LETTER K TOKEN; LETTER L TOKEN; 

LETTER N TOKEN; LETTER P TOKEN; LETTER X TOK~N; 
, LETTER Y TOKEN; INTEGRAL DENOTATION. 

(NONTERMINALS:) REPLICATOR; INSERT•; ALIGNMENT; 
REPLICATION; DYNAMIC REPLICATION, 

BW11 INSERT-
(TERMINALS:) LETTtR K TOKEN; LETTER L TOKEN; 

LETTER N TOKEN; LETTER P TOKEN; LETTER X TOKLNJ 
LETTER Y TOKEN; INTEGRAL DENOTATION. 

(NONTERMINALS:) REPLICATOR*; AL!GNMENT*; REPLICA¥10N; 
DYNAMIC REPLICATION, 

BW12 ALIGNMENT-
(TERMINALS:) LETTER K TOKEN*; LtTTER L TOKEN*; 

LETTER P TOKEN*; LETTER X TOKEN•; LETTER V TUKEN*, 

BW13 REPLICATION. 
(TERMINALS:) LETTER N TOKEN; INTEGRAL DENOTATION*, 
(NONTERMINALS:) DYNAMIC REPLICATION*, 

BW14 DYNAMIC REPLICATION-
(TERMINALS:) LETTER N TOKEN*, 

8W15 ENCLOSED CLAUSE~ 
(TERMINALS:) OPEN TOKEN*; BEGIN TOKEN*J 

STROP CASE STAR1 TOKEN•; STROP CONDITION START TOKEN*, 

BW16 STRING DENOTATION~ 
(TERMINALS:) CHARACTER OENOiATiON*; 

ROW Of CHARACTER DENOTATION*, 

BW17 REPLICATED LITERAL SEQUENCE-

ffe 

(TERMINALS:) LETTER N TOKEN; INTEGRAL PENOTATION, 
(NONTERMINALS:) RlPLICATION; DYNAMiC REPLICATION; 

REPLICATED LITERAL*, 



MAY BEGIN WITH caw): AB - A, 

aw1a SIGN MOULD-
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(TERMINALS:) LETTER K TOKEN; LETTER L TOKEN} 
LETTER N TOKEN; LETTER P TOKEN; LETTER X TOKtN; 
LETTER Y TOKEN; LETTER Z TOKEN*; PLUS TOKEN; 
MINUS TOKEN; INTEGRAL OENCTATIONJ 
CHARACTER DENOTATION; RCW OF CHARACTER DENOT~TION. 

(NONTERMINALS:) INSERTION*; REPLICATOR•; LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENT; REPLICAT10N; 
DYNAMIC REPLICAllON; STRING DENCTATIONJ SIGN fRAME•~ 

BW19 SIGN FRAME-
(TERMINALS:) PLUS TOKEN*; MINUS TOKEN*, 

BW20 INTEGRAL PATTERN-
(TERMINALS:) LETTER C TOKEN; LETTER D TOKEN; 

LETTER K TOKEN; LETTER L TOKEN; LETTER N TOKEN; 
LETTER P TOKEN; LETTERS TOKEN; LETTER X TOKLNJ 
LETTER Y TOKEN; LETTER Z TOKEN; PLUS TOKEN; 
MINUS TOKEN; INTEGRAL DENOTATION; 
CHARACTER DENOTATION; ROW OF CHARACTER DENOTHTION, 

(NONTERMINALS:) INSERTION; REPLICATOR; LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENT; REPLICATtON; 
DYNAMIC REPLICATION; STRING DENOTATIONJ SIGN MOULD•; 
SIGN FRAME; INTlGRAL MOULD•; INTEGRAL CHOICE PATTERN•; 
DIGIT FRAME, 

BW21 RtAL PATTERN• 
(TERMINAL$:) LETTER D TOKEN; LETTER K TOKENJ 

LETTER L TOKEN; LETTER~ TOKEN; LETTER P TOKLNJ 
LETTERS TOKEN; LETTER X TOKEN; LETTER V TOKLNJ 
LETTER Z TOKEN; PLUS TOKEN; MINUS TOKEN; POINT TOKEN; 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) INStRTION; REPLICATORJ LITERALJ 
INSERT SEQUENtE; INSERT; ALIGNMENTJ REPLICAT10N; 
DYNAMIC REPLICAllON; STRING DENOTATION; SIGN ~OULO*J 
SIGN FRAME; INTEGRAL MOULD; DIGIT FRAMEJ REAL MOULD•; 
FLOATING POINT MOULD*; STAGNANT MOULD, 

BW22 BOOLEAN PATTERN~ 
(TERMINALS:) LETTER B TOKEN*; LETTER K TOKEN; 

LETTER L TOKEN; LETTER N TOKEN; LETTER P TOKLNJ 
LETTER X TOKEN; LETTER V TOKEN; INTEGRAL DENOTATION; 
CHARACTER DENOTATION; RCW Of CHARACTER DENOT~TION, 

(NONTERMINALS:) INSERTION*; REPLICATOR; LITERAL; 
INSERT SEQUENC~; INSERT; AL1GNMENTJ REPLiCAT10N; 
DYNAMIC REPLICATION; STRING DENOTATION, 

BW23 CHARACTER PATTERN, 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAMf-

(TERMINALS:) LETTER A TOKEN*; L~TTER K TOKEN; 
LETTER L TOKEN; LETTER N TOKEN; LETTER P TOKLNi 
LETTERS TOKEN*i LETTER X TOKEN; LETTER Y TOKENJ 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW OF CHARACTER DENOTAT10N, 

4NONTERMINALS:) 1NSERT10N*i REPLICATOR•; LITERAL; 
INSERT SEQUENCti INSERT; ALIGNMENTJ REPL1CAT,ONJ 
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DYNAMIC REPLICATION; STRING DENOTATION, 

BW24 COM~LEX PATTERN• 
(TERMINALS:) LETTER D TOKEN; LETTER K TOKEN; 

LETTER L TOKEN; LETTER~ TOKEN; LETTER P TOKEN} 
LETTE~ S TOK£N; LETTER X TOKEN; LETTER Y TOKEN; 
LETTER Z TOKEN; PLUS TOKEN; MINUS TOKEN; POINT TOKEN; 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW oj CHARACTER DENOTATION, 

(NONTERMINALS:) INSERTION; REPLICATOR; LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENT; REPLICAT10N; 
DYNAMIC REPLICATIONJ STRING DENOTATIONJ SIGN MOULDJ 
SIGN FRAME; REAL PATTERN*; INTEGRAL MOULD; 
DIGIT FRAME; REAL MOULD; FLOATING POINT MOULDJ 
STAGNANT MOULD, 

aw25 STRING PATTERN-
(TERMINALS:) LETTER A TOKEN; LETTER K TOKENJ 

LETTER L TOKEN; LETTER N TOKEN; LETTER P TOKLN; 
LETTERS TOKEN; LETTER T TOKEN*J LETTER X TOK~N; 
LETTER V TOKEN; INTEGRAL DENOTATION; 
CHARACTER DENOTATION; ROW OF CHARACTER OENOT~TION, 

(NONTERMINALS:) INSERTION*; REPLICATORJ LITERAL; 
INSERT SEQUENCf; INSERT; ALIGNMENT; REPLICAT10N•1 
DYNAMIC REPLiCATION; STRING DENOTATION; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME•~ 

BW26 BITS PATTERN-
(TERMINALS:) LETTER K TOKEN; LETTER L TOKEN; 

LETTER N TOKEN; LETTER P TOKEN; LETTER X TOKlN; 
LETTER V TOKEN; DIGIT TWO TOKEN; DIGIT FOUR TOKENJ 
DIGIT EIGHT TOKEN; DIGtT ONE TOKENJ 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW Or CHARACTER DENOTATION, 

(NONTERMINALS:) INSlRTION; REPL;CATOR; LITERAL; 
INSERT SEQUENCE; INSERT; AL1GNMENT; REPLICATION; 
DYNAMIC REPLICATION; STRING DENOTATION; RADIX MOULD*; 
RADIX, 

BW27 GENERAL PATTERN-
(TERMINALS:) LETTER G TOKEN*; LETTER K TOKEN; 

LETTER L TOKEN; LETTER N TOKEN; LETTER P TOKLNi 
LETTER X TOKEN; LETTER V TOKEN; INTEGRAL DENOTATION; 
CHARACTER DENOTATION; ROW OF CHARACTER DENOT~TION, 

(NONTERMINALS!) INSlRTION*i REPLICATOR} LITERALi 
INSERT SEQUENCEJ INSERT; ALIGNMENT; REPLICAT10N; 
DYNAMIC REPLICATION; STRING DENOTATION, 

BW28 INCLUDED PATTERN-
(TERMINALS:) LETTER F TOKEN*; LETTER K TOKEN; 

LETTER L TOKEN; LETTER.~ TOKEN; LETTER P TOKLN; 
LETTER X TOKEN; LETTER V TOKEN; INTEGRAL OENUTATIONi 
CHARACTER DENOTATION; RCW Of CHARACTER DENOTATION, 

(NONTERMINALS:) 1NSERTION*J REP~ICATORJ LITERALS 
INSERT SEQUENCE; INSERT; ALIGNMENT; REPLICAT10N; 

• DYNAMIC REPLICAl ION; STR,NG DENOTATION. 
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8W29 INTEGRAL MOULD• 
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(TERMINALS:) LETT~R D TOKEN} LETTER K TOKENJ 
LETTER L TOKEN; LETTER N TOKEN; LETTER P TOKlNi 
LETTERS TOKEN*; LETTER X TOKEN; LETTER Y TOKEN: 
LETTER Z TOKEN; INTEGRAL DENOTATION; 
CHARACTER DENOTATION; ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) INStRTION*; REPLICATOR*; LITERAL; 
INSERT SEQUENCE; INSERT; AL!GNMENT; REPLICAT10N: 
DYNAMIC REPLICATION; STRING DENOTATIONJ DIGIT FRAME•. 

8W30 INTEGRAL CHOICE PATTERN• 
(TERMINALS:) LETTER C TOKEN•; LETTER K TOKEN; 

LETTER L TOKEN; LETTER N TOKEN; LETTER P TOKENJ 
LETTER X TOKEN; LETTER V TOKEN; INTEGRAL DENOTATIONi 
CHARACTER DENOTATION; ROW OF CHARACTER DENOT~TION, 

(NONTERMINALS:) INS~RTION*J REPLICATORJ LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENTJ REPLICAT10N; 
DYNAMIC REPLICATION; STRING DENOTATION, 

BW31 DIGIT FRAME• 
(TERMINALS:) LETTER D TOKEN*J LETTER Z TOKEN•. 

8W32 LITERAL LIST-
(TERMINALS:) LETTER N TOKEN; INTEGRAL DENOTATION; 

CHARACTER DENOTATION; ROW OF CHARACTER DENOT~TION, 
(NONTERMINALS:) REPLICATOR; LITERAL*; REPLICATIONJ 

DYNAMIC REPLICATION; STRING DENOTATION, 

BW33 REAL MOULD• 
(TERMINALS:) LETTER D TOKEN; LETTER K TOKEN; 

LETTER L TOKEN; LETTER N TOKEN; LETTER P TOK~N; 
LETTERS TOKEN*; LETTER X TOKEN; LETTER Y TOKEN: 
LETTER Z TOKEN; POINT TOKEN*; INTEGRAL DENOTATION; 
CHARACTER DENOTATION; ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) INStRTION*; REPLICATOR; LITERALJ 
INSERT SEQUENCE; INSERT; ALIGNMENTJ REPLICATION; 
DYNAMIC REPLICATiON; STRiNG DENOTATIONJ 
INTEGRAL MOULD*; DIGIT FRAME, 

BWJ4 FLOATING POINT MOULD• 
(TERMINALS:) LETTtR D TOKEN; LETTER K TOKEN; 

LETTER L TOKEN; LETTER N TOKEN; LETTER P TOKlNJ 
LETTERS TOKEN; LETTER X TOKEN; LETTER Y TOKlNJ 
LETTER Z TOKEN; PLUS TOKEN; MINUS TOKEN; POINT TOKEN; 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW CF CHARACTER DENOTAT10N. 

(NONTERMINALS:) 1NStRT10N; REPLtCATOR; LITERAL; 
INSERT SEQUENCE; INSERT; AL,GNMENT; REPLICAT10N; 
DYNAMIC REPLICAl ION; STRlNG DENOTATION; SIGN MOULD; 
SIGN FRAME; INTEGRAL MOULD; DIGIT FRAME; REAL MOULD; 
STAGNANT MOULD*, 

BW35 STAGNANT MOULD-
(TERMINALS:) LETTER D TOKEN; LETTER K TOKENJ 

LETTER L TOKEN; LETTER N TOKEN; LETTER p TOK~N; 
LETTER s TOKEN; LETTER X TOKEN; LETTER y TCKLNi 
LETTER z TOKEN; PLUS TOKENi MINUS TOKENJ POINT TOKEN; 
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INTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) INSERTION; REPLI.CATORJ LITERALJ 

BW36 

INSERT SEQUENCE; INSERT; ALIGNMENT; REPL~CATtON; 
DYNAMIC REPLICATION; STRING DENOTATIONJ SIGN MOULP•J 
SIGN FRAME; INTEGRAL MOULD•; DIGIT FRAME; REAL MOULD•, 

LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAM~ SEQUENCE• 
(TERMINALS;) LETTER A TOKEN; LETTER K TOKENJ 

LETTER L TOKEN; LETTER N TOKEN; LETTER P TOKLNJ 
LETTERS TOKEN; LETTER X TOKEN; LETTER Y TOKLN; 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 

ROW OF CHARACTER DENOTATION. 
(NONTERMINALS:) INSERTiON; REPLICATOR; LITERAL; 

INSERT SEQUENCE; INSERT; ALIGNMENTJ REPLICATION; 
DYNAMIC REPLICATION; STRING DENOTATION; 
LOOSE REPLICAiABLE SUPPRESSIBLE CHARACTER FRAME•, 

BW37 RADIX MOULD• 
(TERMINALS:) LETTER K TOKEN; LETTER L TOKEN; 

LETTER N TOKEN; LETTER P TOKEN; LETTER X TOKlN; 
LETTER Y TOKEN; DIGIT TWO TOKEN; DIGIT FOUR TOKEN; 
DIGIT EIGHT TOKEN; DIGIT ONE TOKENJ 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 

ROW OF CHARACTER DENOTATION,· 
(NONTERMINALS:) INSERTION*; REPLICATORJ LITERAL; 

INSERT SEQUENCE; INSERT; ALIGNMENT; REPLICAT10N; 
DYNAMIC REPLICATION; STRING DENOTATION; RADIX•, 

BW38 RADIX• 
(TERMINALS:) DIGIT TWO TOKEN*; DIGIT FOUR TOKEN•; 

DIGIT EIGHT TOK~N*; DIG 1T O~E TOKEN•. 

BW39 ACTUA~ SPECIFICATION LIST-
(TERMINALS:) MINUS TOKEN; INTEGRAL DENOTATION, 
(NONTERMINALS:) ACTUAL SPECiFICATION*, 

BW40 ACTUAL SPECIFICATIONP 
(TERMINALS:) MINUS TOKEN•; INTEGRAL DENOTATION*, 
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B01 LETTER A TOKEN• 
(NONTERMINALS:) COLLECTION LIST; COLLECT!ONJ PICTURE; 

PATTERN; CHARACTER PATTERN*; STRING PATTERN; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME*t 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER rRAME StQUENCE, 

B02 LETTER B TOKEN• 
(NONTERMINALS;) COLLECTION LIST; COLLECTION·; PICTURE; 

PATTERN; BOOLEAN PATTER~*• 

B03 LETTER C TOKEN-
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTURE; 

PATTERN; INTEGRAL PATTERN; INTEGRAL CHO I CE PATTERN•, 

B04 LETTER D TOKEN-
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTURE; 

PATTERN; INTEGRAL PATTERN; REAL PATTERNJ 
COMPLEX PATH.RN; INTEGRAL MOULD; DIGIT FRAME• J 
REAL MOUL.OJ FLOATING POINT MOUL.DJ STAGNANT MOULD, 

B05 LETTER E TOKEN, LETTER I TOKEN, LETTER R TOKEN, 
DIGIT SIX TOKEN, CLOSE TOKEN, tND TOKEN, 
STROP CASE FINISH TOKEN, STROP CONDITION FINISH TOKEN, 
INNER CLAUSE, COLLtCTION LIST, ENCLOSED CLAUSE, 
REPLICATED LITERAL SEQUENCE, LITERAL LIST PACK, 
LITERAL LIST, BOOLEAN CHOICE MOULD, 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE, 
ACTUAL SPECIFICATION PACK, ACTuAL SPECIFICATION LIST• 

B06 LETTER F TOKEN-
(NONTERMINALS:) COLLECTION LIST; COLLECTIONJ PICTUREJ 

PATTERN; INCLUDED PATTERN*, 

B07 LETTER G TOKEN• 
(NONTERMINALS:) COLLECTION L1ST; COLLECTIONJ PICTUREJ 

PATTERN; GENERAL PATTERN*, 

B08 LETTER K TOKEN, LtTTER L TOKEN, LETTER P TOKEN, 
LETTER X TOKEN, LETTER Y TOKEN-

(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTURE; 
INSERT I ON; PATH.RN; I NSE.RT SEQUENCE; INSERT; 
ALIGNMENT•; SIGN MOULD; INTEGRAL PATTERN; 
REAL PATTERN; SOOLEAN PATTERN; CHARACTER PATTERNJ 
COMPLEX PATTERN; STRING PATiERN; BITS PATTERN; 
GENERAL PATTERN; INCLUDED PATTERN; INTEGRAL MOULD; 
!NTEGRAL CHOICE PATTERN; REAL MOULD; 
FLOATING POINT MOUL.Di STAGNANT MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER fR~MEJ 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE; 
RADIX MOULD. 

B09 LETTER N TOKEN-
(NONTERMINALS:) COLLECTION L1ST; COL.L.ECTIONJ PICTUREJ 
" INSERTION; REPLICATOR; PATTtRN; LITERAL; 

iNSERT SEQUtNCE; INSERT; REPLICATION; 
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DYNAMIC REPLICAilON*i REPLICATED LITERAL SEQUENCE; 
REPLICATED LITERAL; SIGN MOULD; INTEGRAL PATTERN; 
REAL PATTERN; BOOLEAN PATTERN; CHARACTER PATTERN; 
COMPLEX PATTERN; STRING PATTERNJ BITS PATTERNJ 
GENERAL PATTERN; INCLUDED PATTERN; INTEGRAL MOULDJ 
INTEGRAL CHOICE PATTERN; LITERAL LIST; ·REAL MOULOJ 
FLOATING POINT MOULDJ STAGNANT MOULOJ 
LOOSE REPL.ICATABLE SUPPRESSIBLE CHARACTER FRAMEJ 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCEJ 
RADIX MOULD, 

6010 LETTERS lOKEN• 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTURE; 

PATTERN; INTEGRAL PATTERN; REAL PATTERN; 
CHARACTER PATTERN•; COMPLEX PATTERN; STRING PATTERN; 
INTEGRAL MOULD*; REAL MOULD*; FLOATING POINT MOULDJ 
STAGNANT MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER PRAME•1 
LOOSE REPLICATAbLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE, 

BO11 LETTER T TOKEN• 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTURE; 

PATTERN; STRING PATTERN*, 

BO12 LETTER Z TOKEN• 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTURE; 

PATTERN; SIGN MOULD*; INTEGRAL PATTERN; REAL PATTERN; 
COMPLEX PATTERN; INTEGRAL MOULD; DIGIT fRAME*J 
REAL MOULD; FLOATING POINT MOULOJ STAGNANT MOULD, 

6013 DIGIT TWO TOKEN, DIGIT FOUR TOKEN, DIGIT EIGHT TOKEN, 
DIGIT ONE TOKEN-

(NONTERMINALS:) COLLECTION LIST; COLLECTION; PlcYURE; 
PATTERN; BITS PATTERN; RADIX MOULDJ RADIX*, 

6014 PLUS TOKEN• 
(NONTERMINALS:) COLLECT!ON LIST; COLLECTION; PICTURE; 

PATTERN; SIGN MOULD; SIGN fRAME*J INTEGRAL PATTERNJ 
REAL PATTERN; COMPLEX PATTERN; FLOATING POINY MOU~OJ 
STAGNANT MOULD, 

BO15 MINUS TOKEN~ 
(NONTERMINALS:) COLLECTION L1ST; COLLECTION; PICYUREJ 

PATTERN; SIGN MOULD; SIGN FRAME*J INTEGRAL PkTiERNJ 
REAL PATTERN; COMPLEX PATTERN; FLOATING POINY MOULOJ 
STAGNANT MOULDi ACTUAL SPECIFICATION LIST: 
ACTUAL SPEC If I CAT I ON*, 

BO16 POINT TOKEN~ 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PIC¥URE; 

PATTERN; REAL PATTERN; COMPLEX PATTERN; REAL MOULD*i 
FLOATING POINT MOULD; STAGNANT MOULD. 

8017 OPEN TOKEN• 
(NONTERMINALS:) COLLECTION L1ST; COLLECTION; 

COLLECTION LIST PACK*; ENCLOSED CLAUSE•J 
LITERAL LIST PACK*J BOOLEAN CHOICE MOULD*; 
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ACTUAL SPECIFICATION PACK*, 

6018 BEGIN TOKEN, STROP CASE START TOKEN, 
STROP CONDITION START TOKE~~ 

(NONTERMINALS:) ENCLOSED CLAUSE*, 

6019 COMMA TOKEN, COLLECTION• 
(NONTERMINALS:) COLLECTION LIST*, 

6020 INTEGRAL DENOTATION• 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PIC7URE; 

1NSERTIONJ REPLICATOR; PATTERN; LITERAL; 
INSERT SEQUENCtJ INSERT; REPLICATION•; 
REPLICATED LITERAL SEQUENCE; REPLICATED LtTE~ALJ 
SIGN MOULDJ INTEGRAL PATTERN; REAL PATTERN; 
BOOLEAN PATTERN; CHARACTER PATTERNJ COMPLEX PATTERN; 
STRING PATTERN; BITS PATTERh; GENERAL PATTERNJ 
INCLUDED PATTERN; INTEGRAL ~OULDJ 
INTEGRAL CHOICE PATTERN; LITERAL LIST; REAL MOULDJ 
FLOATING POINT MOULD; STAGNANT MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FR~ME; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCEJ 
RADIX MOULDJ ACTUAL SPECIFiCATION LISTJ 
ACTUAL SPECIFICATION*, 

B021 CHARACTER DENOTATION, ROW OF CHARACTER DENOTAT,ON• 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PIC7URE; 

INSERTION; PATTERN; LITERAL; STRING DENOTATION•; 
SIGN MOULD; INTEGRAL PATTERN; REAL PATTERN; 
BOOLEAN PATTERNJ CHARACTER PATTERNJ COMPLEX PATTERN; 
STRING PATTERN; BITS PATTERN; GENERAL PATTERN; 
INCLUDED PATTERN; INTEGRAL MOULD; 
INTEGRAL CHOICE PATTERN; LITERAL LIST; REAL MOULDJ 
FLOATING POINT MOULD; STAGNANT ~OULDJ 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER rR~ME; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE; 
RADIX MOULD, 

6022 PICTURE, COLLECTION LIST PACK­
(NONTERMINALS:) COLLECTION LIST; COLLECTION•. 

6023 INSERTION• 
(NCNTERMINALSS) COLLECT!ON LiST; COLLECTION*; Pl~TURE•J 

PATTERN; SIGN MOULD*; INTEGRAL PATTERNJ REAL PATTERN; 
BOOLEAN PATTERN•; CHARACTER PATTERN•; 
COMPLEX PATTERN; STRING PATTERN•; BITS PATT~~NJ 
GENERAL PATTERN•; INCLUDED PATTERN•; INTEGRAL MOULD•; 
INTEGRAL CHOIC~ PATTERN•; REAL ~OULD•; 
FLOATING POINT MOULD; STAGNANT MOULD; 
LOOSE REPLICATA6LE SUPPRESSIBLE CHARACTER FR~ME*J 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRHME SEQUENCEJ 
RADIX MOULD*, 

8024 REPLICATOR• 
(NONTERMINALS:) COLLECTION LIST; COLLECTION•; Pl~TURE; 
fi INSERTIONJ PATTERN; LITlRAL*J INSERT SEQUENCLJ 

INSERT•; SIGN MOULD*; l~TEGRAL PATTERNJ REAL PATTERN; 
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BOOLEAN PATTERN; CHARACTER PATTERNJ COMPLEX PATTERN; 
STRING PATTERN; BITS PATTERN; GENERAL PATTERNJ 
INCLUDED PATTERN; INTEGRAL ttOULD*i 
INTEGRAL CHOICE PATTERN; LITERAL LIST; REAL MOULD; 
FLOATING POINT MOULD; STAGNANT MOULD; 
LOOSE REPLICATABLE SUPPRESS!BLE CHARACTER FRAME*J 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE; 
RADIX MOULD, 

B025 PATTERN• 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTURE*, 

B026 LITERAL,. 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTUREJ 

INSERTION•; PATTERN; S!GN MOULD; INTEGRAL PATTERNJ 
REAL PATTERN; BOOLEAN PATTERN; CHARACTER PATTERN; 
COMPLEX PATTERN; STRING PATTERN; BITS PATTERN; 
GENERAL PATTERN; I NCLUOED PATTERN; INTEGRAL MOULD J 
INTEGRAL CHOICE PATTERN; LITERAL LIST*J REAL MOULDJ 
FLOATING POINT MOULD; STAGNANT ~OULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCEJ 
RADIX MOULD, 

8027 INSERT SEQUENCt• 
(NONTERMINALS:) COLLECTION LtST; ~OLLECTIONJ PIC1UREJ 

INSERTION*; PATlERNJ SIGN MOULD; INTEGRAL. PATTERNJ 
REAL PATTERN; BOOLEAN PATTERNJ CHARACTER PATTERN; 
COMPLEX PATTERN; STRING PATTERNJ BITS PATTERNJ 
GENERAL PATTERN; INCLUDED PATTERNJ INTEGRAL MOULOJ 
INTEGRAL CHOICE PATTERN; REAL MOULD; 
FLOATING POINT MOULD; STAGNANT MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME; 
LOOSE REPL!CATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCEJ 
RADIX MOULD, 

B028 INSERT .. 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTUREJ 

INSERTION; PATTERN; INStRT SEQUENCE*J SIGN MOULD; 
INTEGRAL PATTERN; REAL PATTERNJ BOOLEAN PATTtRNJ 
CHARACTER PATTERN; COMPLEX PATTERN; STRING PATTERNJ 
BITS PATTERN; GENERAL PATTERN; INCLUDED PATTtRN; 
INTEGRAL MOULD; INTEGRAL CHO l CE PATTERN J REAL MOULD; 
FLOATING POINT MOULD; STAGNANT ~OULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME: 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER PRkME SEQUENCE; 
RADIX MOULD. 

B029 AL.IGNMENT-
(NONTERMINALS:) COLLECTION LIST; COLLECTIONS PICTURE; 

INSERT I ON J PATTERN; INSERT SEQUENCE; INSERT*; 
SIGN MOULD; I NH.GRAL PATTERN; REAL PATTERN; 
BOOLEAN PATTERN; CHARACTER PATTERNJ COMPLEX PATTERN: 
STRING PATTERN; BITS PATTER~; GENERAL PATTERNJ 
INCLUDED PATTERN; INTEGRAL r-'IOULDJ 
INTEGRAL CHOiCE PATTERN; REAL MCULDi 
FLOATING POINT MOULD; STAGNANT MOULD; 
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LOOSE REPLICATABLE SUPPRESSiBLE CHARACTER FR~MEJ 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER PRkME SEQUENCE; 
RADIX MOULD, 

6030 REPLICATI0N-
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTURE; 

INSERTION; REPLICATOR*J PATTERNJ LITERAL; 
INSERT SEQUENCE; INSERT; REPLICATED LITERAL SEQUENCE; 
REPLICATED LITERAL•; SIGN MOULD; INTEGRAL PATTERN; 
REAL PATTERN; BOOLEAN PATTERN; CHARACTER PATTERN; 
COMPLEX PATTERN; STRING PATTERN•J BITS PATTERN; 
GENERAL PATTERN; l NCLUOED PATTERNJ INTEGRAL MOULD; 
INTEGRAL CHOICE PATTERN; LITERAL LIST; REAL MOUL.OJ 
FLOATING POINT MOULD; STAGNANT MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER PR~ME; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER rRAME SEQUENCEJ 
RADIX MOULD, 

B031 DYNAMIC REPLICATION-
(NONTERMINALSJ) COLLECTION LIST; COLLECTION; PICTURE; 

INSERTIONJ REPLICATOR; PATTERN; LITERAL; 
INSERT SEQUENCE. i INSERT; REPL. I CAT I ON*; 
REPLICATED LITERAL SEQUENCE; REPLICATED L.tTEHAL; 
SIGN MOULD; INTEGRAL PATTERN; REAL PATTERN; 
BOOLEAN PATTERN; CHARACTER PATrERNJ COMPLEX PATTERN; 
STRING PATTERN; BITS PATTERN; GENERAL PATTERN; 
INCLUDED PATTERN; INTEGRAL MOULD; 
INTEGRAL CHOICE PATTERN; L1TERAL LIST; REAL M0ULDJ 
FLOATING POINT MOULD; STAGNANT ~0ULDJ 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FR~ME: 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER PRAME SEQUENCE; 
RADIX MOULD, 

6032 STRING DENOTATION• 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTURE; 

INSERTION; PATTERN; LITERAL*; SIGN MOULD; 
INTEGRAL PATTERN; REAL PATTERN; BOOLEAN PATTtRNJ 
CHARACTER PATTERN; COMPLEX PATTERNJ STRING PATTERNJ 
BITS PATTERN; GtNERAL PATTERN; INCLUDED PATTlRN; 
INTEGRAL MOULD; INTEGRAL CHOICE PATTERN; 
LITERAL LIST; REAL MOULD; FLOATING POINT MOULDi 
STAGNANT MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRMME; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FR~ME SEQUENCEJ 
RADIX MOULD, 

6033 REPLICATED LITERAL-
(NONTERMINALS:) REPLICATED LITERAL SEQUENCE*, 

6034 SIGN MOULD.., 
(NONTERMINALS:) COLLECTION L1ST; COLLECTION; PICTURE; 

PATTERN; INTEGRAL PATTERN•; REAL PATTERN•; 
COMPLEX PATTERN; FLOATING POINT MOULD; 
STAGNANT MOULD*, 

B03~ SIGN FRAMt• 
(NONTERMINALS!) COLLECTION L1ST; COLLECTION; PICTURE; 

SIBLIOTHEEK MATHEMATISCH CE41JTRUM 
AMSTERDAt-1 
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PATTERN; SIGN MOULD•; INTEGRAL PATTERNJ REAL PATTERN; 
COMPLEX PATTERN; FLOATING POINT MOULD; 
STAGNANT MOULD. 

8036 INTEGRAL PATTERN, BOOLEAN PATTERN, CHARACTER PATTERN, 
COMPLEX PATTERN, STRING PATTERN, BITS PATTERN, 
GENERAL PATTERN, INCLUDED PATTERN-

(NONTERMINALS:) COLLECTION LIST; COLLECTIONJ PICTUREJ 
PATTERN•. 

8037 REAL PATTERN• 
(NONTERMINALS:) COLLECTION LIST; COLLECTIONJ PICTUREJ 

PATTERN•J COMPLEX PATTERN*, 

B038 INTEGRAL MOULD• 
(NONTERMINALS:) COLLECTION LIST; COLLECTIONJ PICTUREJ 

PATTERN; INTEGRAL PATTERN*; REAL PATTERN; 
COMPLEX PATTERN; REAL MOULD•; FLOATING POINT MOULDJ 
STAGNANT MOULD*, 

6039 INTEGRAL CHOICE PATTERN-
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTURE; 

PATTERN; INTEGRAL PATTERN*, 

B040 DIGIT FRAME• 
(NONTERMINALS:) ,oLLECTION LIST; COLLECTION; PICTURE; 

PATTERN; INTEGRAL PATTERN; REAL PATTERNJ 
COMPLEX PATTERN; INTEGRAL MOULO•J REAL MOULD; 
FLOATING POINT MOULD; STAGNANT MOULD, 

B041 REAL MOULD• 
(NONTERMINALS:) COLLECTION LIST; COLLECT!ONJ PICTURE; 

PATTERN; REAL PATTERN•; COMPLEX PATTERNJ 
FLOATING POINT MOULD; STAGNANT MOULD•. 

8042 FLOATING POINT MOULD• 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTURE; 

PATTERN; REAL PATTERN•; COMPLEX PATTERN. 

8043 STAGNANT MOULD-
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTURE; 

PATTERN; REAL PATTERN; COMPLEX PATTERN: 
FLOATING POINT MOULD*, 

8044 LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAM~~ 
(NONTERMINALS:) CO~LECTION LIST; COLLECTIONJ PICTURE; 

PATTERN; STRING PATTERN*; 
LOOSE REPLICATABLE SUPPRESSlBLE CHARACTER FR~ME SEQUENCE•. 

B045 RADIX MOULD• 
(NONTERMINALS:) COLLECTION L1ST; COLLECTIONJ PIC1URE; 

PATTERN; BITS PATTERN*, 

6046 RAOIX-
,(NONTERMINALS:) COLLECTION L1ST; COLLECTIONJ PICTURE; 

PATTERN; BITS PATTERN; RADIX MOULD*, 
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MAY BE THE BEGIN OF (BO): A• AB, 

B047 ACTUAL SPECIFICATION• 
(NONTERMINALS:) ACTUAL SPECIFICATION LIST•. 
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MAV END WITH (EW): AB~ B. 

EW1 LETTER A TOKEN, LETTER B TOKEN, LETTER C TOKEN, 
LETTER D TOKEN, LETTER E TCKEN, LETTER F TOKEN, 
LETTER G TOKEN, LETTER I TCKEN, LETTER K TOKEN, 
LETTER L TOKEN, LETTER N TCKEN, LETTER P TOKEN, 
LETTER R TOKEN, LETTERS TOKEN, LETTER T TOKEN, 
LETTER X TOKEN, LETTER V TCKEN, LETTER Z TOKEN, 
DIGIT TWO TOKEN, DIGIT FOUR TOKEN, DIGIT EIGHT TOKEN, 
DIGIT ONE TOKEN, DIGIT SIX TOKEN, PLUS TOKEN, 
MINUS TOKEN, POINT TOKEN. OPEN TOKEN, CLOSE TOK~N, 
BEGIN TOKEN, COMMA TOKEN, END TOKEN, 
STROP CASE START TOKEN, STROP CASE FINISH TOKEN, 
STROP CONDITION START TOKEN, 
STROP CONDITION FINISH TOKEN, INNER CLAUSE, 
INTEGRAL DENOTATION, CHARACTER DENOTATION, 
ROW OF CHARACTER DENOTATIONw 

EW2 COLLECTION LIST+-
(TERMINALS:) LETTER A TOKEN; LETTER 

LETTER D TOKEN; LETTER G TOKEN; 
LETTER L TOKEN; LETTER P TOKEN; 
LETTER X TOKEN; LETTER V TOKEN; 

B TOKEN; 
LETTER K 
LETTER T 
LETTER Z 

POINT TOKEN; CLOSE TOKE~; COMMA TOKEN*J 
STROP CASE FINISH TOKEN; 

TOKtNJ 
TOKtNJ 
TOKENJ 

ENO TOKEN; 

STROP CONDITION FINISH TOKEN; CHARACTER D~NOTATIONJ 
ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) COLLECTION LIST*; COLLECTION•; P,cTUREJ 
INSERTION; COLLECTION LIST PACK; PATTERN; L11ERALJ 
INSERT SEQUEN~E; INSERT; ALIGNMENTJ ENCLOSED CLAUSE; 
STRING DENOTATION; REPLICATtD LITERAL SEQUEN~EJ 
REPLICATED LITERAL; INTEGRAL PATTERN; REAL PATTERNJ 
BOOLEAN PATTERNJ CHARACTER PATTERN; COMPLEX PATTERN; 
STRING PATTERN; BITS PATTERN; GENERAL PATTERN; 
INCLUDED PATTERN; INTEGRAL MOULDJ 
INTEGRAL CHOICE PATTERN; OiGIT FRAME; 
LITlRAL LIST PA~K; REAL MOULDJ FLOATING POINT MOULD; 
BOOLEAN CHOICE MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FR~ME; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE; 
ACTUAL SPECIFICATION PACK, 

EW3 COLLECTION• 
(TERMINALS:) LETTER A TOKEN; LETTER B TOKENJ 

LETTER D TOKEN; LETTER G TOKEN; LETTER K 
LETTER L TOKEN; LETTER P TOKEN; LETTER T 
LETTER X TOKENJ LETTER V TOKEN; LETTER Z 
POINT TOKEN; CLOSE TOKEN; END TOKEN; 
STROP CASE FINISH TCKENJ 

TOKtNJ 
TOKLNJ 
TOK~NJ 

STROP CONDITION FINISH TOKEN; CHARACTER DENOTATION} 
ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) PICTURE*; INSERTION•J 
COLLECTION LIST PACK*; PATTERN; LITERALJ 
INSERT SEQUENCE; INSERT; ALIGNMENTJ ENCLOSED CLAUSEJ 
STRING DENOTATION; REPLICATED LITERAL SEQUEN~EJ 
REPLICATED LITERAL; INT[GRA~ PATTERN; REAL PATTERNJ 
BOOLEAN PATTERN; CHARACTER PATTERNJ COMPLEX PATTERN; 
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MAY END WITH (EW): AB• B, 

STRING PATTERNI BITS PATTERN; GENERAL PATTERNJ 
INCLUDED PATTERN; INTEGRAL MOULOJ 
INTEGRAL CHOICE PATTERN; DiGIT FRAME; 
LITERAL LIST PACKJ REAL MOULD; FLOATING POINT MOULD; 
BOOLEAN CHOICE MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAMEJ 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCEJ 
ACTUAL SPECIFICATION PACK, 

EW4 PICTURE-
(TERMINALS:) LETTER A TOKEN; LETTER B TOKEN; 

LETTER D TOKENJ LETTER G TOKEN; LETTER K TOK~NJ 
LETTER L TOKEN; LETTER P TOKEN; LETTER T TOK~NJ 
LETTER X TOKEN; LETTER V TOKENJ LETTER Z TOKlNJ 
POINT TOKENJ CLOSE TOKEN; ENO TOKEN; 
STROP CASE FINISH TOKEN; 
STROP CONDITION FINISH TOKEN; CHARACTER DENOTATIONJ 
ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) INSERTION•; PATTERN•; LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENT; ENCLOSED CLAUSE; 
STRING DENOTATION; REPLICATED LITERAL SEQUENCEJ 
REPLICATED LITERAL; INTEGRAL PATTERN; REAL PATTERNJ 
BOOLEAN PATTERN; CHARACTER PATTERNJ COMPLEX PATTERN; 
STRING PATTERN; BITS PATTERN; GENERAL PATTERN; 
INCLUDED PATTERN; INTEGRAL MOULDJ 
INTEGRAL CHOICE PATTERN; D,GIT FRAME; 
LITERAL LIST PACK; REAL MOULDJ FLOATING POlNY MOULD; 
BOOLEAN CHOICE MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME: 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER fRkME SEQUENCE; 
ACTUAL SPECIFICATION PACK, 

EW5 INSERTION, INSERT SEQUENCE+• 
(TERMINALS:) LETTER K TOKEN; LETTER L TOKEN; 

LETTER P TOKEN; LETTER X TOKEN; LETTER Y TOKlNJ 
CHARACTER DENOTATION; ROW 0~ tHARACTER DENOTATION, 

(NONTERMINALS:) LITERAL•; INSERT SEQUENCE•J INSERT•: 
ALIGNMENT; STRING DENOTATION; 
REPLICATED LIT~RAL SEQUENCE; REPLICATED LIT~HAL, 

EW6 REPLICATOR• 
(TERMINALS:) CLOSE TOKEN; END TOKEN; 

STROP CASE FINISH TOKEN; 
STROP CONDITION FINISH TOKENJ 1NTEGRAL DENOTATION, 

(NONTERMINALS:) REPLICATION*; DYNAMIC REPLICATIONJ 
ENCLOSED CLAUSE, 

EW7 COLLECTION LIST PACK, LITERAL LIST PACK, 
BOOLEAN CHOICE MOULD, ACTUAL SPECIFICATION PACK• 

(TERMINALS:) CLOSE TOKEN*, 

EW8 PATTERN• 
(TERMINALS:) LETTER A TOKENi LETTER B TOKEN; 

LETTER D TOKEN; LETTER G TOKEN; LETTER T TOKLN; 
LETTER Z TOKEN; POINT TOKEN; CLOSE TOKEN; ENO TOKEN; 

~ STROP CASE F1NISH TOKEN; 
STROP CONDITION FINISH TOKEN, 
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MAV ENO WITH (EW); AB• B, 

(NONTERMINALS:) ENCLOSED CLAUSE; INTEGRAL PATTERN•J 
REAL PATTERN•; BOOLEAN PATTERN•; CHARACTER PATTERN•; 
COMPLEX PATTERN•; STRING PATTERN•1 BITS PATTtRNJ; 
GENERAL PATTERN*; INCLUDED PATTERN•; INTEGRAL MOULOJ 
INTEGRAL CHOICE PATTERN; DIGIT FRAME; 
LITERAL LIST PACK; REAL MOULDJ FLOATING POINT MOULOi 
BOOLEAN CHOICE MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME StQUENCEJ 
ACTUAL SPECIFICATION PACK. 

EW9 LITERAL, REPLICATlD LITERAL SEQUENCE+• 
(TERMINALS:) CHARACTER DENOTATION; 

ROW Of CHARACTER DENOTATION, 
(NONTERMINALS:) STRING DENOTATION•; 

REPLICATED LITEHAL SEQUENCE•; REPLICATED LIT~RAL•~ 

EW10 INSERT~ 
(TERMINALS:) LETTER K TOKEN; LETTER L TOKENJ 

LETTER P TOKEN; LETTER X TOKEN; LETTER V TOK~NJ 
CHARACTER DENOTATION; ROW OF CHARACTER DENOT~TION, 

(NONTERMINALSt) LITtRAL•; ALIGNMENT•; STRING DENOTATION; 
REPLICATED LITERAL SEQUENCE; REPLICATED LITE~AL. 

EW11 ALIGNMENT-
(TERMINALS:) LETTER K TOKEN*; LETTER L TOKEN•J 

LETTER P TOKEN•J LETTER X TOKEN•J LETTER V TOKEN•~ 

EW12 REPLICATION~ 
(TERMINALS:) CLOSE 1OKEN; END TOKEN; 

STROP CASE FINISH TOKEN; 
STROP CONDITION FINISH TOKEN; INTEGRAL DENOT~TION•, 

(NONTERMINALS:) DYNAMIC REPLICATION•; ENCLOSED CLAUSE, 

EW13 DYNAMIC REPLICATION, INCLUDED PATTERN• 
(TERMINALS:) CLOSE TOKEN; END TOKEN; 

STROP CASE FINISH TOKEN; 
STROP CONDITION FINISH TOKEN. 

(NONTERMINALS:) ENCLOSED CLAUSE•, 

EW14 ENCLOSED CLAUSE• 
(TERMINALS:) CLOSE TOKEN•; END TOKEN•J 

STROP CASE FINISH TOKEN•; 
STROP CONDITION FINISH TOKEN•, 

EW15 STRING DENOTATION• 
(TERMINALS:) CHARACTER DENOTAT!ON•J 

ROW OF CHARACTER DENOTATION*, 

EW16 REPLICATED LITERAL-
(TERMINALS:) CHARACTER DENOTATION; 

ROW OF CHARACTER DENOTATION, 
(NONTERMINALS:) STRING DENOTATION•. 

EW17 SIGN MOULD• 
• (TERMINALS:) PLUS TOKEN; MINUS 1OKEN. 

(NONTERMINALS:) S!GN FRAME•, 
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MAV END WITH (EW): AB~ B, 

EW18 SIGN FRAME• 
(TERMINALS:) PLUS TOKEN•; MINUS TOKEN*, 

EW19 INTEGRAL PATTERN• 
(TERMINALS:) LETTER O TOKEN; LETTER Z TOKENS CLOSE TOKEN, 
(NONTERMINALS:) INTEGRAL MOULD*; INTEGRAL CHOICE PATTERN*J 

DIGIT FRAME; LITERAL LIST PACK, 

EW20 REAL PATTERN• 
(TERMINALS:) LETTER D TOKEN; LETTER Z TOKEN; POINT TOKEN, 
(NONTERMINALS:) INTEGRAL MOULD; DIGIT FRAME; REAL MOULD*; 

FLOATING POINT MOULD*, 

EW21 BOOLEAN PATTERN• 
(TERMINALS:) LETTER B TOKEN*J CLOSE TOKEN, 
(NONTERMINALS:) BOOLEAN CHOICE MOULD*, 

EW22 CHARACTER PATTERN, 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER fRAME­

(TERMtNALS:) LETTER A TOKEN*, 

EW23 COMPLEX PATTERN• 
(TERMINALS:) LETTER D TOKEN; LETTER Z TOKENJ POINT TOKEN. 
(NONTERMINALS:) REAL PATTERN*; INTEGRAL MOULD; 

DIGIT_ FRAME; REAL MOULD; FLOATING POINT MOULU, 

EW24 STRING PATTERN-
(TERMINALS:) LETTER A TOKEN*J LETTER T TOKEN•. 
(NONTERMINALS:) 

LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE*, 

EW25 BITS PATTERN, INTEGRAL MOULD+, FLOATING POINT MOULOw 
(TERMINALS:) LETTER D TOKEN; LETTER Z TOKEN, 
(NONTERMINALS:) INTEGRAL MOULD*; DiGIT FRAME*. 

EW26 GENERAL PATTERN• 
(TERMINALS:) LETTER G TOKEN*; CLOSE TOKEN, 
(NONTERMINALS:) ACTUAL SPECIFICATION PACK*• 

EW27 INTEGRAL CHOICE PATTERN~ 
(TERMINALS:) CLOSE TOKEN. 
(NONTERMINALS&) L!TERAL L1ST PACK*, 

EW28 DIGIT FRAME• 
(TERMINALS:) LETTER O TOKEN*; LETTER Z TOKEN•. 

EW29 LITERAL LIST+• 
(TERMINALS!) CHARACTER DENOTATION; 

ROW OF CHARACTER OENOTAT10N, 
(NONTERMINALS:) LITERAL*; STRING DENOTATION; 

REPLICATED LITERAL SEQUfNCE; REPLICATED LITE~AL; 
LITERAL LIST*, 

~W3ij REAL MOULDQ 
(TERMINALS:) LETTER D TOKEN; LETTER Z TOKEN; POINT TOKEN*, 
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MAV ENO WITH (EW): AB• B. 

(NONTERMINALS:) INTtGRAL MOULD*; DIGIT FRAME, 

EW31 STAGNANT MOULD-
(TERMINALS:) LETTER D TOKEN; LETTER Z TOKENJ POINT TOKEN. 
(NONTERMINALS:) INTEGRAL MOULD*; DIGIT FRAME; REAL MOULD•, 

EW32 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE+• 

(TERMINALS:) LETTER A TOKEN. 
(NONTERMINALS:) 

LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER PRAME•J 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER PRaME SEQUENCE*, 

EW33 RADIX MOULD-
(TERM.INALS:) LETTER R TOKEN*, 

EW34 RADIX• 
(TERMINALS:) DIGIT TWO TOKEN•; DIGIT FOUR TOKEN•; 

DIGIT EIGHT TOKEN•; DIGIT SIX TOKEN•, 

EW35 ACTUAL SPECIFICATION LIST+• 
(TERMINALS:) INTEGRAL DENOTATIO~, 
(NONTERMINALS:) ACTUAL SPECIFICATION LIST•J 

ACTUAL SPEClflCATION•. 

EW36 ACTUAL SPECIFICATION. 
(TERMINALS:) INTEGRAL DENOTATION•, 
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MAY BE THE ENO OF (EO): B • AB. 

EO1 LETTER A TOKEN• 
(NONTERMINALS:) COLLECTION LISTJ COLLECTION; PICTUREJ 

PATTERN; CHARACTER PATTERN•; STRING PATTERN•; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FR~ME•; 
LOOSE REPLICATABLE SUPPRESS!.BLE CHARACTER FRMME SEQUENCE. 

EO2 LETTER B TOKEN, BOOLEAN ChOICE MOULD• 
(NONTERMINALS:) COLLECTION LIST; COLLECTIONJ PICTUREJ 

PATTERN; BOOLEAN PATTERN•. 

EO3 LETTER C TOKEN, LETTER E TOKEN, LETTER F TOKEN, 
LETTER I TOKEN, LETTER N TOKEN, LETTERS TOKEN, 
DIGIT ONE TOKEN, OPEN TOKEN, BtGIN TOKEN, 
STROP CASE START TOKEN, STROP CONDITION START TOKEN, 
INNER CLAUSE, REPLICATOR, SIGN MOULD, STAGNANT MOULD, 
RADIX MOULD, RADIX• 

EO4 LETTER D TOKEN, LETTER Z TOKCN• 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PIC1UREJ 

PATTERN; INTEGRAL PATTERN; REAL PATTERN; 
COMPLEX PATTERN; BITS PATTERN; INTEGRAL MOULOJ 
DIGIT FRAME•; REAL MOULD; FLOATING POINT MOULD; 
STAGNANT MOULD. 

EO5 LETTER G TOKEN, ACTUAL SPECIFICATION PACK~ 
(NONTERMINALS:) COLLECTION LIST; COLLECTIONJ PICTURE; 

PATTERN; GENERAL PATTER~•. 

EO6 LETTER K TOKEN, LETTER L TOKEN, LETTER P TOKEN, 
LETTER X TOKEN, LE1TER V TOKEN• 

(NONTERMINALSI) COLLECTION LIST; COLLECTION; PICTUREJ 
INSERT I ON; INSERT SEQUENCE; INSERT J AL I GNMEN"1•. 

EO7 LETTER R TOKEN• 
(NONTERMINALS:) RADIX MOULD*, 

EO8 LETTER T TOKEN• 
(NONTERMINALS:) COLLECTION L,ST; COLLECTION! PICTUREJ 

PATTERN; STRING PATTERN*, 

EO9 DIGIT TWO TOKEN, DIGIT FOUR TOKEN, DIGIT EIGHT TOKEN, 
DIGIT SIX TOKEN-

(NONTERMINALS:) RADIX•. 

EO10 PLUS TOKEN, MINUS TOKEN• 
(NONTERMINALS:) SIGN MOULD; SIGN FRAME*• 

EO11 POINT TOKEN• 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PIC~URE; 

PATTERN; REAL PATTERN; COMPLEX PATTERNJ REAL MOULD*: 
STAGNANT MOUL.D, 

EO12 CLOSE TOKEN~ 
.NONTERMINALS:) COLLECTION L1ST; COLLECTION; PICTURE; 

REPLICATOR; COLLECTION L1ST PACK•; PATTERN; 
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MAY BE THE END Of CEO): B ·• AB, 

REPLICATION; DYNAMIC REPLICATION; ENCLOSED CLAUSE•J 
INTEGRAL PATTERN; BOOLEAN PATTERN; GENERAL PATTERNJ 
INCLUDED PATTERN; INTEGRAL CHOiCE PATTERN: 
LITERAL L!ST PACK*J BOOLEAN CHOICE MOU~D•J 
ACTUAL SPECIFICATION PACK*, 

EO13 COMMA TOKEN, COLLECTION LIST+, COLLECTION• 
(NONTERMINALS:) COLLECTION LIST*, 

EO14 END TOKEN, STROP CASE FINISH TOKEN, 
STROP CONDITION FINISH TOKEN-

(NONTERMINALS:) COLLECTION L:ST; COLLECTIONJ PICTURE; 
REPLICATOR; PATTERN; REPLICATION; 
DYNAMIC REPLICATION; ENCLOSED CLAUSE•; 
INCLUDED PATTERN, 

EO15 INTEGRAL DENOTATION• 
(NONTERMINALS:) REPLICATOR; REPLICATION*J 

ACTUAL SPECIFICATION LIST; ACTUAL SPECIFICATtON•, 

EO16 CHARACTER DENOTATION, ROW Of CHARACTER DENOTATiON-
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTUREJ 

INSERT I ON J LITERAL; INSERT SEQUENCE; INSERT; 
STRING OENOTATION*J REPLICATED LITERAL SEQUENCEJ 
REPLICATED LITERALJ LITERAL LIST, 

EO17 PICTURE, COLLECTION LIST PACK• 
(NONTERMINALS:) COLLECTION LIST; COLLECTION*, 

EO18 INSERTION, PATTERN-
(NONTERMINALS:) COLLECTION L1ST; COLLECTION*; PICTURE*, 

EO19 LITERAL ... 
(NONTERMINALS:) COLLECTION LtST; COLLECTIONJ PICTURE; 

INSERTION•; INSE.RT SEQUENCE; INSERT•; LITERAL LIST•, 

EO20 INSERT SEQUENCE•, INSERT .. 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTUREJ 

INSERTION•; INSc.RT SEQUENCE*, 

EO21 ALIGNMENT-
(NONTERMINALS:) COLLECTION L1ST; COLLECTION; PICTUREJ 

INSERT I ON; INSERT SEQUENCE.; INSERT•• 

EO22 REPLICATION• 
(NONTERMINALS:) REPLICATOR•, 

EO23 DYNAMIC REPLICATION• 
(NONTERMINALS:) REPLICATOR; REPLlCATION*, 

EO24 ENCLOSED CLAUSE• 
(NONTERMINALS:) COLLECTION L1ST; COLLECTION; PICTURE; 

REPLICATOR; PATTERN; REPLICATION; 
DVNAM IC REPLICATION•; I NCLUDEO PATTERN+, 

~ EO25 STRING DENOTATION-
(NONTERMINALS:) COLLECTION LIST; COLLECTION; P1cruREJ 
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MAY BE THE END OF (EO): B. AB, 

INSERT I ON J LITERAL*; INSERT SEQUENCE; INSERT; 
REPLICATED LITERAL SEQUENCEJ REPLICATED L!TfRAL*J 
LITERAL LIST, 

E026 REPLICATED LITERAL SEQUENCE+, REPLICATED LITER~L• 
(NONTERMINALS:) COLLECTION LIST; COLLECTIONJ PICTURE; 

INSERT I ON J LITERAL•; INSERT SEQUENCE; INSERT; 
REPLICATED LITERAL SEQUENCE*; LITERAL LIST, 

E027 SIGN FRAME• 
(NONTERMINALS:) SIGN MOULD*, 

E028 INTEGRAL PATTERN, BOOLEAN PATTERN, CHARACTER PATTERN, 
COMPLEX PATTERN, STRING PATTER~, BITS PATTERN, 
GENERAL PATTERN, INCLUDED PATTERN .. 

(NONTERMINALS!) COLLECT!ON LIST; COLLECTION; PICTURE; 
PATTERN•, 

E029 REAL PATTERN• 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PI.C-fURE; 

PATTERN•J COMPLEX PATTERN•. 

E030 INTEGRAL MOULD+, DIGIT FRAME• 
(NONTERMI.NALSI) COLLECTION LIST; COLLECTION; PICTURE; 

PATTERN; INTEGRAL PATTERN•; REAL PATTERN; 
COMP~EX PATTERN; BITS PATTERN*; INTEGRAL MOULD*J 
REAL MOULD*J FLOATING POINT MOULD*J STAGNANT MOULD*, 

E031 INTEGRAL CHOICE PATTERN• 
(NONTERMINALS:) COLLECTION LiST; COLLECTION; P!CTUREJ 

PATTERN; INTEGRAL PATTERN*, 

E032 LITERAL LIST PACK~ 
(NONTERMINALS:) COLLECTION LIST; COLLECTION; PICTURE; 

PATTERN; INTEGRAL PATTERN; INTEGRAL CHO I CE PJ.\TTERN.io. 

E033 LITERAL LIST+~ 
(NONTERMINALS:) LITtRAL LIST*, 

E034 REAL MOULD"' 
(NONTERMINALS;) COLLECTION L1ST; COLLECTION; PICTURE; 

PATTERN; REAL PATTERN*J COMPLEX PATTERN; 
STAGNANT MOULD*• 

E035 FLOATING POINT MOULOw 
(NONTERMINALS:) COLLECTION L!ST; COLLECTION; PICTURE; 

PATTERN; REAL PATTERN•: COMPLEX PATTERN, 

E036 LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAM~, 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE+p 

(NONTERMINALS:) COLLECTION LIST; COLLECTlONJ PIC¥URE; 
PATTERN; STRING PATTERN*; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER rR~ME SEQUENCE*, 

E037 ACTUAL SPECIFICATION LIST~, ACTUAL SPECIFICATION• 
'(NONTERMINALS;) ACTUAL SPEC'f!CAT!ON LIST*, 
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MAY 6E THE END OF (EO): 8 • AB. 
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MAY FOLLOW (MF): B - A, 

MF1 LETTER A TOKEN+, 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME+p 

(TERMINALS:) LETTER A TOKEN; LETTER K TOKEN; 
LETTER L TOKEN; LETTER N TOKEN; LETTER P TOK~NJ 
LETTERS TOKEN; LETTER X TOKEN; LETTER Y TOKENi 
CLOSE TOKEN•; COMMA TOKEN*; INTEGRAL DENOTAT10NJ 
CHARACTER DENOTATION; ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) INSERTION*J REPLICATOR; LITERALJ 
INSERT SEQUENCEJ INSERT; ALIGNMENTJ REPLICATION; 
DYNAMIC REPLICATION; STRING DENOTATIONJ 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME; 
LOOSE REPLICATABLE SUPPRESS!BLE CHARACTER FRAME SEQUENCE*, 

MF2 LETTER B TOKEN-
(TERMINALS:) LETTER K TOKEN; LETTER L TOKEN; 

LETTER N TOKEN; LETTER P TOKEN; LETTER X TOKtNi 
LETTER Y TOKEN; OPEN TOKEN; CLOSE TOKEN*; 
COMMA TOKEN*; INTEGRAL DENOTATIONJ 
CHARACTER DENOTATION; ROW OF CHARACTER DENOTATlON, 

(NONTERMINALS:) INSERTION*; REPLICATORJ LITERALJ 
INSERT SEQUENCEJ INSERT; ALIGNMENTJ REPLICAT10N; 
DYNAMIC REPLICATION; STRING DENOTATIONJ 
BOOLEAN CHOICE MOULD*, 

MF3 LETTER C TOKEN-
(TERMINALS:) OPEN TOKEN, 
(NONTERMINALS:) LITERAL LIST PACK*, 

Mf4 LETTER D TOKEN+, DtGIT FRAME+-
(TERMINALS:) LETTER D TOKEN; LETTER E TOKEN*; 

LETTER I TOKEN*; LETTER K TOKEN; LETTER L TOKEN; 
LETTER N TOKEN; LETTER P TOKEN; LETTERS TOKlN*J 
LETTER X TOKEN; LETTER Y TOKEN; LETTER Z TOKlNJ 
POINT TOKEN•; CLOSE TOK~N*i COMMA TOKEN*; 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 

ROW OF CHARACTER DENOTATION, 
(NONTERMINALS:) tNSERTION*J REPLICATORJ LITERALJ 

INSERT SEQUENCE; INSERT; ALIGNMENT! REPLICAT10N; 
DYNAMIC REPLICATION; STRING DENOTATION; 
INTEGRAL MOULD*i DIGIT FRAME, 

Mf5 LETTER E TOKEN~ 
(TERMINALS:) LETTER D TOKENi LETTER K TOKEN; 

LETTER L TOKEN; LETTER N TOKEN; LETTER P TOKlNJ 
LETTERS TOKEN; LETTER X TOKEN; LETTER Y TOKENJ 
LETTER Z TOKEN; PLUS TOKEN; MINUS TOKENJ 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) INStRTION; REPLICATOR; LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENTJ REPLICAT10N; 
DYNAMIC REPLICATION; STRING DENOTATIONJ SIGN MOULD*i 
SIGN FRAME; I NTt.GRAL MOULD*; DIGIT FRAME, 

MF6 LETTER f TOKEN, LETTER N TOKE~­
(TERMINALS:) OPEN TOKEN; BEGIN TOKEN; 
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MAY FOLLOW (Mf): B - A, 

STROP CASE START TOKEN; STROP CONDITION START TOKEN, 
(NONTERMINALS:) ENCLOSED CLAUSE•. 

Mf7 LETTER G lOKEN-
(TERMINALS:) LETTER K TOKEN; LETTER L TOKENJ 

LETTER N TOKEN; LETTER P TOKENJ LETTER X TOKlNJ 
LETTER Y TOKEN; OPEN TOKEN; CLOSE TOKEN*; 
COMMA TOKEN•; INTEGRAL DENOTATION; 
CHARACTER DENOTATION; ROW Of CHARACTER DENOT~TION, 

(NONTERMINALS:) INSERTION*; REPLICATOR; LITERALJ 
INSERT SEQUENCE; INSERT; AL!GNMENTJ REP.LICAT10N; 
DYNAMIC REPLICATION; STRING DENCTATIONJ 
ACTUAL SPECIFICATION PACK*, 

Mf8 LETTER I TOKEN-
(TERMINALS:) LETTER D TOKEN; LETTER K TOKENJ 

LETTER L TOKEN; LETTER N TOKEN; LETTER P TOKEN; 
LETTERS TOKEN; LETTER X TOKEN; LETTER Y TOKlNJ 
LETTER Z TOKEN; PLUS TOKEN; MINUS TOKENJ POINT TOKEN; 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW OF CHARACTER DENOTATION, 

(NONTERMINALS;) INSERTION; RCPLICATOR; LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENT; REPLICAT10N; 
DYNAMIC REPLICATION; STR1NG DENOTATION; SIGN MOULOJ 
SIGN FRAME; REAL PATTERN*; INTEGRAL MOULD; 
DIGIT fRAME; REAL MOULD; FLOATING POINT MOULOJ 
STAGNANT MOULD, 

MF9 LETTER K TOKEN+, LElTER L TOKEN+, LETTER P TOKlN+, 
LETTER X TOKEN+, LETTER Y TOKEN+, ALIGNMENT+-

(TERMINALS:) LETTER A TOKEN*; LETTER B TOKEN*; 
LETTER C TOKEN•; LETTER D TOKEN; .LETTER E TOKEN*; 
LETTER F TOKEN*J LETTER G TCKEN*J LETTER I TOKEN*J 
LETTER K TOKEN; LETTER L TOKEN; LETTER N TOKtNJ 
LETTER P TOKEN; LETTERS TOKEN*: LETTER T TOKtN•J 
LETTER X TOKEN; LETTER Y TOKEN; LETTER Z TOKLN*J 
DIGIT TWO TOKEN; DIGIT FOUR TOKEN; DIGIT EIGHT TOKENJ 
DIGIT. ONE TOKEN; PLUS TOKEN; MINUS TOKEN; 
POINT TOKEN*; OPEN TOKEN; CLOSE TOKEN*J COMMA TOKEN*J 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) REPLICATOR•; COLLECTION LIST PACK•i 
L. I TERAL*; INSERT SEQUENCE•; INSERT J AL I GNMENT J 
REPLICATION*; DYNAMIC REPLICATIONi STRING DENOTATION; 
SIGN FRAME•; DIGIT FRAME*; RADIX*, 

MF10 LETTER R TOKEN, RADIX MOULD-
(TERMINALS:) LETTER D TOKENJ LETTER K TOKENJ 

LETTER L TOKEN; LETTER N TOKEN; LETTER P TOKtNJ 
LETTERS TOKEN; LETTER X TOKEN; LETTER V TOKLNJ 
LETTER Z TOKEN; INTEGRAL DENOTATION; 
CHARACTER DENOTATION; ROW OF CHARACTER DENOT~TION, 

(NONTERMINALS:) 1NSfRTION; REPLICATOR; LITERALi 
INSERT SEQUENCE; INSERT; ALIGNMENT; REPLICAT,ON; 
DYNAMIC REPLICATION; STRING DENOTATIONJ 
INTEGRAL MOULD*i DIGIT FRAME, 
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MAY FOLLOW (MF): B • A. 

' 
MF11 LETTERS TOKEN• 

(TERMINALS:) LETTER A TOKEN*i 
LETTER E TOKEN*; LETTER ! 
POINT TOKEN*. 

(NONTERMINALSt) DIGIT FRAME*, 

LtTTER D TOKEN; 
TOKEN*; LETTER Z TUKENJ 

MF12 LETTER T TOKEN, COLLECTION LIST PACK, PATTERN, 
INTEGRAL PATTERN, BOOLEAN PATTERN, CHARACTER PATTERN, 
COMPLEX PATTERN, SlRING PATTERN, BITS PATTERN, 
GENERAL PATTERN, INCLUDED PATTERN, 
INTEGRAL CHOICE PATTERN, LITERAL LIST PACK, 
BOOLEAN CHOICE MOULD, 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE, 
ACTUAL SPECIFICATION PACK• 

(TERMINALS:).LETTER K TOKEN; LETTER L TOKEN; 
LETTER N TOKEN; LETTER P TOKEN; LETTER X TOKtNJ 
LETTER V TOKENi CLOSE TOKEN*; COMMA TOKEN•J 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) INStRTION•; REPLICATOR; LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENTJ REP~ICATiON; 
DYNAMIC REPLICATIONJ STRING DENOTATION, 

MF13 LETTER Z TOKEN+• 
(TERMINALS:) LETTER D TOKEN: LETTER E TOKEN•; 

~ETTER I .TOKEN*; LETTER K TOKEN; LETTER L TOKEN; 
LETTER N TOKEN; LETTER P TOKEN; LETTERS TOKtN*; 
LETTER X TOKEN; LETTER V TOKEN; LETTER Z TOKcNJ 
PLUS TOKEN; MINUS TOKEN; POINT TOKEN•; CLOSE T0KEN*1 
COMMA TOKEN*i INTEGRAL DENOTATICNi 
CHARACTER DENOTATION; ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) INSERTION*; REPLICATORJ LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENTJ REPLICATION; 
DYNAMIC REPLICATION; STRING DENCTATIONJ SIGN ~RAME•: 
INTEGRAL MOULD•i DIGIT FRAME, 

Mf14 DIGIT TWO TOKEN, DIGIT FOUR TOKEN, DIGIT EIGHT TOKEN, 
DIGIT SIX TOKEN, RADIX• 

(TERMINALS:) LETTER R TOKEN*, 

MF15 DIGIT ONE TOKEN~ 
(TERMINALS:) DIGIT SIX TOKE~*• 

Mf16 PLUS TOKEN, MINUS TOKEN, SIGN MOULD, SIGN fRAML~ 
(TERMINALS:) LETTER D TOKEN; LETTER K TOKEN: 

LETTER L TOKEN; LETTER~ TOKEN; LETTER P TOKlNi 
LETTERS TOKEN; LETTER X TOKEN; LETTER Y TOKLNJ 
LETTER Z TOKEN; POINT TOKEN; INTEGRAL OENOTATION¼J 
CHARACTER DENOTATION; ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) INSERTION; REPLICATOR; LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENT; REPLICATtON; 
DYNAMIC REPLICATION; STRING DENOTATION; 
INTEGRAL MOULD*i DIGIT FRAME; REAL MOULD*, 

Mf17 POINT TOKEN~ 
•(TERMINALS:) LETTER D TOKENl LETTER E TOKEN*; 

LETTER I TOKEN*I LETTER K TOKEN; LETTER L TOKEN; 
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MAY F01-LOW (MF): B - A. 

LETTER N TOKEN; L£TT[R P TOKEN; LtTTER S TOKLN*i 
LETTER X TOKtN: LETTER. Y TOKEN; LETTER Z TOKLN: 
CLOSE TOKEN•; C.OM~A TOKf-.:-J-tti !IIITEGRAL OENOTAT,oN; 
CHA~ACTtR UENOfAT!ON; RCW Oi CHARACTER DENOT~TION, 

(NONTERMINALS:) INStRliON•; R~PLICATOR; LITERAL; 
tNSERT SEQUEN(ti INSERT; AL GNMfNT; REPL1CAT10N; 
OVNAMIC REPLiCAl ION; STR•~G DENCTATiONi 
1NTEGRAL MOULD*; DIGIT FRAMl. 

MF18 OPEN TOKEN+-
(TERMINALS:) LETTER A TOKEN; Ll~TtR 8 fOKENi 

LETTER C TOKEN; LETTER r TO~EN; LETTER F TOKLN; 
LETTER G TOKtN; LETTER K TOKEN; LETTER L TOKLN; 
LETTER N TOKEN; LETTER P TOKEN; LETTERS TOKLN; 
LETTER T TOKEN; LETTER X TOKEN; LETTER V rOKLN; 
LETTER Z TOKEN; DIGIT T~O TCKEN; DIGIT FOUR ¥OKEN; 
DIGIT EIGHT TO~tN; DiG,~ CNL TOKEN; PLUS TOKLN; 
MINUS TOKEN; PUtNl TOKE~; OPEN TOKtN; C1-0SE (OKEN•J 
COMMA TOKEN; 'NNER CLAUSE•; , NTEGRAL OEl\iOTAT. ON: 

CHARACTER DEN01ATIO~; RCW Of (HARACTER DtNOTMTION, 
(NONTERMINALS:) C.0LLE~T:Qr,,. l 1ST•; CCLLECT!ON; P!LTURE; 

,NSERT,ON; Rl:.P~ 1CATCR; LOLL~CT,CN LIST PACK; PATTERN; 
LITERAL•; iNSf.Rl SEGUEN<c.; ,NSERT; AL!GNMENT, 
REPLICATION; DYNAMIC REPLIC,,TION; STRING OENUTATION; 
SIGN MOULD; S 1 ~N FRAME; ;NTtGRAL PATTERN; 
REAL PATTERN; ~OOLEAN PATTE~N; CHARACTER PAT1.tRN; 
COMPLEX PATTERN; STR1NG PATlERN; B1TS PATTERN; 
GENtRAL PA TTl:.RN; I NCLUDt u P ,, TT ERN; I NTtGRAL MOULD; 
INTEGRAL CHO I Ct. PATTERN; C (. IT FRAME; LI H:RAL LI ST•; 
REAL MOULD; FLOATING POINT ~OULD; STAGNANT MUULO; 
LOOSE REPLl(ATA~LE SUPPRLSS B~E CHARACTER FRk~E; 
R A D I X MOUL D ; R AD t X ; A C T L ~ L ~ P f. C I f I C. A T i O I\. L , S ·, * ; 
ACTUAL SPEC Ir 1 (.AT 1 011.. 

MF19 CLOSE TOKEN+, t.Nu T0KEtJ, snw~- LASE r iN!SI-< TOKLN, 
STROP CONDIT10N t 1f\J,SH TCK~N, r.NC.LOSED CLAUSt:-

(T~RMINALS:) LETTtR A TOKEN•; LETTER D TOKEI\.; 
LETTER K TOKE.I'.; U:TTER l. TO,,EN; LETTER N TOK1-N; 
LETTER P TOKI:.~; Lt.TTER S TOKEN*; Lt.TTE~ X TU~tN; 
._ETTER V TOK 1:J1 ; Lt. T.,. E. R Z TO~ E. N * ; 0 PE N TOKE t J ; 
::Lo'~E TOKEN•; LOMfV•A H1KE.N*; :NTEGRAL Df.r>.iOTAT,CJtJ; 
CHARACTER DfNOlATIO~; RCW O· CHARACTER DE~Of"l ION. 

(NONTERM>NALS:) 1N51:.RT,ON*: RtP~.C.ATOR; 
C,OLLECT I ON LI ST PACK•; L . T[t<AL; INSERT SEQUt.lH..f; 
1NSERT; ALtGN~t.NT*; REPL ~Al •ON; DVNAM1( MEPLtCATION; 
STRING DENOTAT ON•; D,G Y fijAME•. 

MF20 BEGIN TOKEN, STHu~ C.ASE S1wR- TOKEN, 
STROP CONDITION SIAR! TOKE~­

(lt.RMINALS:) !NNt.R LLAUSE•. 

MF2l C.OMMA TOKEN+-
( fERM I NALS:) LE.TH."' A TC,l(f.:-Vi L[-Tf..R B .,.OKEi\; 

LETTER C TOK t. ~.; LE. TTER r TO,EN; L.tTT£R F 

LETTER (:, TOI< tf\l; LETTER " 1th t.N, U;.TTER I 
'-

LETTER N ~oKu,: Lf.T 1 ER j.'. Tu,E,N; ._ETTER s 
LETTER T lOl<t.Ni ~t.TTt:J, X ,C ►'.t.N; L.f:. T TER y 

TOKLl'lj 
TOKt.Ni 
TOKLNJ 
TOKLNi 
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MAY FOLLOW (MF)% B - A, 

LETTER Z TOKEN; DIGIT TWO TOKEN; DIGIT FOUR TOKENJ 
DIGIT EIGHT TOKEN; DIGIT ONE TOKEN; PLUS TOKlNJ 
MI NUS TOKEN; PO I NT . TOKE~; OPEN TOKEN; CLOSE TOKEN•; 
COMMA TOKEN; INTEGRAL OENOTATIO~; 
CHARACTER DENOTATION; ROW Of CHARACTER DENOTMTION, 

(NONTERMINALS:) COLLECTION LIST*; COLLECTION; Pl~TUREJ 
INSERTIONJ REPLICATOR; COLLECTION LIST PACK; PATTERN; 
L. I TERAL.•; INSERT SEQUENCE; INSERT; AL I GNMENT; 
REPLICATION; DYNAMIC REPLI.CATIONJ STRING DENOTATION; 
SIGN MOUL.Di SIGN FRAME; INTEGRAi.. PATTERN; 
REAL PATTERN; BOOLEAN PATTERN; CHARACTER PATTERN; 
COMPLEX PATTERN; STRING PATTERN; BITS PATTERN; 
GENERAL PATTERN; INCLUDED PATTERN; INTEGRAL MOUL.DJ 
INTEGRAL CHOICE PATTERN; DIGIT FRAME; LITERAL LIST*; 
REAL MOULD; FLOATING POINT MOUL.OJ STAGNANT MOULDJ 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER PRAME; 
RADIX MOULD; RADIX; ACTUAL SPECIFICATION LIST*; 
ACTUAL SPECIFICATION, 

MF22 INNER CLAUSE• 
(TERMINALS:) CLOSE TOKEN*; END iOKEN•i 

STROP CASE flNtSH TOKEN•; 
STROP CONDITION FINISH TOKEN*, 

MP23 INTEGRAL DENOTATION-
(TERMINAL.S:) LETTER A TOKEN*; LETTER D TOKEN; 

LETTER K TOKEN; LETTER L TOKEN; LETTER P TOKEN; 
LETTERS TOKEN*: LETTER X TOKEN; LETTER Y TOKEN; 
LETTER Z TOKEN*; OPEN TOKEN; CLOSE TOKEN*; 
COMMA TOKEN*i CHARACTER OENOTATIONJ 
ROW OF CHARACTER DENOTATiON, 

(NONTERMINALS:) COLLECTION LIST PACK*i ALIGNMENT*J 
STRING DENOTATION*; DIGIT FRAME*, 

MF24 CHARACTER DENOTATION, ROW OF CHARACTER OENOTAT,ON, 
STRING DENOTATION, REPLICATED LITERAL+~ 

(TERMINALS:) LETTER A TOKEN*i LETTER B TOKEN*; 
LETTER C TOKEN*; LETTER D TOKEN; LETTER E TOKlN*J 
LETTER F TOKEN*; LETTER G iOKEN*J LETTER I TOKEN*J 
LETTER K TOKEN; LETTER L TOKENJ LETTER N TOK~NJ 
LETTER P TOKEN; LETTERS TOKEN*; LETTER T TOKEN*J 
LETTER X TOKEN; LETTER Y TOKEN; LETTER Z TOKLN*i 
DIGIT TWO TOKEN; DIGIT FOUR TOKENi DIGIT EIGHT TOKEN; 
DIGIT ONE TOKEN; PL.US TOKEN; MINUS TOKEN; 
POINT TOKEN*; OPEN TOKEN; CLOSE TOKEN*J COMM~ TOKEN*; 
INTEGRAL DENOTATION, 

(NONTERMINALS:) REPLICATOR*; COLLECTION LIST PACK*; 
INSERT SEQUENCE*; INSERT; ALIGNMENT; REPLICA~ION*i 
DYNAMIC REPLICATION; REPLICATED LITERAL SEQULNCE*1 
REPLICATED LITERAL; SIGN FRAME*; DIGIT FRAME*; RADIX*, 

MF25 COLLECTION LIST, LITERAL L1ST, 
ACTUAL SPECIFICATION LIST­

(TERMINALS:) CLOSE TOKEN*, 

Mf26 COLLECTION, PICTURE, ACTUAL SPECiFICATION• 
tTERMINALS:) CLOSE TOKEN*; COMMA TOKEN*. 
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MAY FOLLOW (MF): B • A. 

MF27 INSERTION, INSERT SEQUENCE• 
(TERMINALS:) LETTER A TOKEN*J LETTER B TOKEN*J 

LETTER C TOKEN*; LETTER D TOKEN; LETTER E TOKEN•J 
LETTER F TOKEN*; LETTER G TOKEN•; LETTER I TOKEN•J 
LETTER N TOKENJ LETTERS TdkEN•J LETTER T TOKEN•J 
LETTER Z TOKEN*J DIGIT TWO TOKENJ DIGIT FOUR TOKENJ 
DIGIT EIG~T TOKENJ DIGIT ONt TOKEN; PLUS TOKlNJ 
MINUS TOKENJ POINT TOKEN•: OPEN TOKEN; CLOSE TOKEN•J 
COMMA TOKEN*; INTEGRAL DENOTATICN. 

(NONTERMINALS:) REPLICATOR*; COLLECTION LIST PACK•J 
REPLICATION•; DYNAMIC REPLICATION} SIGN FRAMl•J 
DIGIT FRAME•: RADIX•. 

MF28 REPLICATOR, REPLICATION, DY~A~IC REPLICATION• 
(TERMINALS:) LETTER A TOKEN*; LETTER D TOKEN; 

LETTER K TOKEN; LETTER L TOKEN; LETTER P TOKlNJ 
LETTERS TOKEN*J LETTER X TOKEN; LETTER y TOKEN; 
LETTER Z TOKEN•; OPEN TOKEN; CHARACTER DENOTATIONJ 
ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) COLLECTION LIST PACK•J AL!GNMENT*J 
STRING DENOTAT,ON•; DIGIT FRAME*, 

MF29 LITERAL, INSERT+, REPLICATED LITERAL SEQUENCE• 
(TERMINALS:) LETTER A TOKEN*; LETTER B TOKEN•J 

LETTER C TOKEN*; LETTER D TOKEN; LETTER E TOKEN•J 
LETTER F TOKEN•; LETTER G TOKEN•; LETTER I TOKEN•; 
LETTER K TOKEN; LETTER L TOKEN; LETTER N TOK~NJ 
LETTER P TOK~N; LETTER 5 TOKEN•J LETTER T TOKiN•; 
LETTER X TOKEN; LETTER V TOKEN; LETTER Z TOKtN•; 
DIGIT TWO TOKEN; DIGIT FOUR TOKENJ DIGIT EIGHT TOKEN; 
DIGIT ONE TOKEN; PLUS TOKEN; MINUS TOKEN; 
POINT TOKEN•; OPEN TOKEN; CLOSE TOKEN*; COMM~ TOKEN•; 
INTEGRAL DENOTATION, 

(NONTERMINALS:) REPLICATOR•: COLLECTION LIST PAC~*J 
INSERT SEQUENCE*; INSERT; ALIGNMENT; REPLICATION•; 
DYNAMIC REPLICATION; SIGN FRAME•; DIGIT FRAM~•; 
RADIX•, 

MF30 REAL PATTERN, FLOATING POINT ~OULD• 
(TERMINALS:) LETTER I TOKEN*; LETTER K TOKEN; 

LETTER L TOKEN: LETTER N TOKEN; LETTER P TOKLNJ 
LETTER 5 TOKEN*; LETTER X TOKEN; LETTER Y TOKlN: 
CLOSE TOKEN•; COMMA TOKEN•; INTEGRAL DENOTAT10N; 
CHARACTER DENOTATION; ROW OF CHARACTER DENOT~TION, 

(NONTERMINALS3) INStRTJON•; REPLICATORJ LITERALJ 
INSERT SEQUENCEJ INSERT; ALIGNMENTJ REPLICAT10NJ 
DYNAMIC REPLICATION; STRING DENCTATION, 

MF31 INTEGRAL MOULD-
(TERMINALS:) LETTER E TOKEN*i LETTER I TOKEN•; 

LETTER K TOKEN; LETTER L TOKEN; LETTER N TOKLNJ 
LETTER P TOKEN; LETTERS TOKEN•; LETTER X TOKtN: 
LETTER V TOKEN; POINT TOKEN•; CLOSE TOKEN•; 
COMMA TOKEN•; INTEGRAL DENOTATICNJ 
CHARACTER DENOTATION; RCW Of CHARACTER DENOT~TION, 

(NONTERMINALS:) INSERTION*; REPLICATORJ LITERAL; 
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MAY FOLLOW (MF): BM A, 

INSERT SEQUENC~J INSERT; ALIGNMENT; REPLICAT10N; 
DYNAMIC REPLICATION; STRING DENOTATION. 

Mf32 REAL MOULD• 
(TERMINALS:) LETTER E TOKEN•; LETTER I TOKEN•; 

LETTER K TOKEN; LETTER L TOKEN; LETTER N TOKEN; 
LETTER P TOKEN; LETTERS TOKEN•; LETTER X TOKEN; 
LETTER Y TOKEN; CLOSE TOKEN•; COMMA TOKEN*; 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) lNSERTION*J REPLICATORJ .LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENT; REP~ICAT10N; 
DYNAMIC REPLICATION; STRING DENOTATION. 

MF33 STAGNANT MOULD-
(TERMINALS:) LETTER E TOKEN•; LETTER K TOKEN; 

LETTER L TOKEN; LETTER N TOKEN; LETTER P TOKENJ 
LETTERS TOKEN*; LETTER X TOKEN; LETTER Y TO~EN; 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 
ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) INSERTION*; REPLICATOR; LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENTJ REPLICATION; 
DYNAMIC REPLICATION; STRING DENOTATION. 
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MAY PRECEDE (MP)l A - 8. 

MPl LETTER A TOKEN+• 
(TERMINALS:) LETTER A TOKEN; LETTER K TOKEN; 

LETTER L TOKEN; LETTER P TOKEN; LETTERS TOKtN•; 
LETTER X TOKEN; LETTER Y TOKEN; OPEN TOKEN•; 
CLOSE TOKEN; COMMA TOKEN•; ENO TOKEN; 
STROP CASE rlNISH TOKEN; 
STROP CONDITION rlNISH TOKEN; INTEGRAL DENOTATION; 
CHARACTER DENOTATION; ROW OF CHARACTER DENOTATION. 

(NONTERMINALS:) INSERTION•: REPLICATOR~; LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENTJ REPLICATION•; 
DYNAMIC REPLICAl ION; ENCLOSED CLAUSE; 
STRING DENOTATION; REPLICATED LITERAL SEQuEN~E; 
REPLICATED LITERAL; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME•. 

MP2 LETTER B TOKEN, LETTER C TOKEN, LETTER r TOKEN, 
LETTER G TOKEN, LE1TER T TOKEN, DIGIT Two "TOKEN, 
DIGIT rouR TOKEN, DIGIT EIGHT TOKEN, DIGIT ONE TOKEN, 
RADIX-

(TERMINALS:) LETTER K TOKEN; LETTER L TOKEN; 
L~TTER P TOKEN; LETTER X TOKEN; LETTER V TOK~N; 
OPEN TOKEN•; COMMA TOKEN•; CHARACTER DENOTAT10N; 
ROW or CHARACTER DENOTATiON. 

(NONTERMINALS:) INSERTION•; LITERAL; !NSERT SEQU~NCE; 
INSERT; ALIGNMENT; STRING DENOTATION; 
REPLICATED LITERAL SEGUENCEJ REPLICATED LITERAL, 

MP3 LETTER D TOKEN+, LETTER Z TOKtN+, DIGIT fRAME+-
(TERMINALS:) LETTER D TOKEN; LETTER E TOKEN•; 

LETTER I TOKEN•; LETTER K TOKEN; LETTER L TOKEN; 
LETTER P TOKEN; LETTER R TOKEN; LETTERS TOK~N*J 
LETTER X TOKEN; LETTER V TOKEN; LETTER Z TOKLNi 
PLUS TOKEN; MINUS TOKEN; POINT TOKEN•; OPEN TOKEN•J 
CLOSE TOKEN; COMMA TOKEN•; LNO TOKEN; 
STROP CASE FINISH TOKEN; 
STROP CONDITION FINIS~ TOKEN; INTEGRAL DENOTATiONJ 
CHARACTER DENOTATION; ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) INSERTION•; REPLICATOR•; LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENT; REPLICAT10N; 
DYNAMIC REPLICATION; ENCLOSED CLAUSE; 
STRING DENOTATION; REPLICATED LITERAL SEQUEN~EJ 
REPLICATED LliERALJ SIGN MOULD•; SIGN rRAMEi 
DIGIT rRAME*i RADIX MOULD•. 

MP4 LETTER E TOKEN• 
(TERMINALS:) LETTER O TOKEN; LETTER K TOKEN; 

LETTER L iOKENi LETTER P TOKEN; LETTERS TOKLN*i 
LETTER X TOKEN; LETTER V TOKEN; LETTER Z TOKLNJ 
POINT TOKEN; CHARACTER DENOTATION; 
ROW or CHARACTER DENOTATION, 

(NONTERMINALS:) INStRTION•; LITtRAL; INSERT SfQUtNCE; 
INSERT; ALIGNM~NT; STRl~G DENOTATION; 
REPLICATED LITtRAL SEQUENCE; REPLICATED LITERAL: 
INTEGRAL MOULD; DIGIT FRAME; REAL MOULOJ 
STA~NANT MOULD*, 
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MAV PRECEDE (MP): A• B. 

MP5 LETTER I TOKEN• 
(TERMINALS:) LETTER D TOKEN; LETTER K TOKEN; 

LETTER L TOKEN; LETTER P TOKEN; LETTERS TOKLN•J 
LETTER X TOKENJ LETTER Y TOKEN; LETTER Z TOKLN; 
POINT TOKEN; CHARACTER DENOTAT!ONJ 
ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) INSERTION•; LITERAL; INSERT SEQUtNCE; 
INSERTJ ALIGNMENT; STRING DENOTATION; 
REPLICATED LITERAL SEQUENCE; REPLICATED LITERAL; 
REAL PATTERN*; INTEGRAL MOULD; DIGIT FRAME; 
REAL MOULD; FLOATING POINT MOULD, 

MP6 LETTER K TOKEN+, LETTER L TOKEN+, LETTER P TOKLN+, 
LETTER X TOKEN+, LETTER Y TOKEN+, ALIGNMENT+~ 

(TERMINALS:) LETTER A TOKEN; LtTTER B TOKEN; 
LETTER D TOKEN; LETTER E TOKEN*; LETTER G TOKEN; 
LETTER I TOKEN*; LETTER K TOKEN; LETTER L TOKEN; 
LETTER P TOKEN; LETTER R TOKEN; LETTER T TOKLNJ 
LETTER X TOKEN; LETTER Y TOKEN; LETTER Z TOKLN; 
PLUS TOKEN; MINUS TOKEN; POINT TOKEN*; OPEN TOKEN•l 
CLOSE TOKEN; COMMA TOKEN*; END TOKEN; 
STROP CASE FINISH TOKEN; 
STROP CONDITION FINISH TOKEN; INTEGRAL DENOT~TION; 
CHARACTER DENOTATION; RCW OF CHARACTER DENOT~TION, 

(NONTERMINALS:) REPLiCATOR*; COLLECTION LIST PACK•; 
PATTERN*; LITERAL*J INSERT*; ALIGNMENT; REPL1cATIONi 
DYNAMIC REPLICATION; ENCLOSED CLAUSE; 
STRING DENOTAT10NJ REPLICATtD LITERAL SEQUENLE; 
REPLICATED LliERALJ SIGN MOULD*; SIGN FRAME; 
INTEGRAL PATTERN; REAL PATTERN*; BOOLEAN PATYERN; 
CHARACTER PATTERN; COMPLEX ~ATTERN; STRING PATTERNJ 
BITS PATTERN; GENERAL PATTERN; INCLUDED PATTlRN; 
INTEGRAL MOULD*i INTEGRAL CHOICE PATTERN; 
DIGIT FRAME•; ~ITERAL LIST PACK; REAL MOULD; 
FLOATING POINT MOULD; STAGNANT MOULD*; 
BOOLEAN CHOICE MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME*; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FR~ME SEQUENCE; 
RADIX MOULD*; ACTUAL SPECIFICATION PACK, 

MP7 LETTER N TOKEN, INTEGRAL DENOTATION, REPLICATOR, 
REPLICATION, DYNAMIC REPLICATION• 

(TERMINALS:) LETTER A TOKEN; LETTER B TOKEN; 
LETTER D TOKEN; LETTER E TOKEN*; LETTER G TOKENJ 
LETTER I TOKEN*i LETTER K TOKEN; LETTER L TOKtN; 
LETTER P TOKEN; LETTER R TOKEN; LETTER T TOKLNi 
LETTER X TOKEN; LETTER Y TOKEN; LETTER Z TOKLN; 
PLUS TOKEN; MINUS TOKEN*; POINT TOKEN*; OPEN TOKEN*; 
CLOSE TOKEN; COMMA TOKEN*; END TOKEN; 
STROP CASE FINISH TOKEN; 
STROP CONDITION FINISH TOKEN; CHARACTER DENOTATION; 
ROW Of CHARACTER DENOTATION, 

(NONTERMINALS:) INSERTION*; COLLECTION LIST PACK*; 
PATTERN*; LITERAL*i INSERT SEQUENCE; INSERT*; 
ALIGNMENT*; ENCLOSED CLAUSE; STRING DENOTATIUN*J 
REPLICATED LITERAL SEQUENCE; REPLICATED LITERAL*; 
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MAY PRECEDE (MP); A•~. 

SIGN MOULD*; Sl~N FRAME; tNTEGRAL PATTERN; 
REAL PATTERN*; BOOLEAN PATTERN; CHARACTER PATTERN; 
COMPLEX PATTERN; STRING PATTERNJ BITS PATTERN; 
GENERAL PATTERN; INCLUDED PATTERNJ INTEGRAL MOULD*) 
INTEGRAL CHOICE PATTERN; D,GIT FRAME*; 
LITERAL LIST PACK; REAL MOULD; FLOATING POINT MOULD; 
STAGNANT MOULD*J BOOLEAh CHOICE MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME•; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE; 
RADIX MOULD*; ACTUAL SPECIFICATION PACK. 

MP8 LETTER R TOKEN-
(TERMINALS:) DIGIT TWO TOKEN; DIGIT FOUR TOKENJ 

DIGIT EIGHT TOKEN; DIGIT SIX TOKEN, 
(NONTERMINALS:) RADIX*, 

MP9 LETTERS TOKEN-
(TERMINALS:) LETTER A TOKEN; LETTER D TOKEN; 

LETTER E TOKEN*; LETTER I TOKEN*; LETTER K TLJKEN; 
LETTER L TOKEN; LETTER P TOKEN; LETTER R TOK~NJ 
LETTER X TOKEN; LETTER V TOKEN; LETTER Z TOKLN; 
PLUS TOKEN; MINUS TOKEN; POINT TOKEN*; OPEN lOKEN•J 
CLOSE TOKEN; COMMA TOKEN*; END TOKEN; 
STROP CASE FINISH TOKEN; 
.STROP CONDITION FINISH TOKEN; INTEGRAL OENOT~TIONJ 
CHARACTER DENOTATION; ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) INSlRTION•; REPLICATOR*; LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENTJ REPLICAT10N•; 
DYNAMIC REPLICATION; EN(LOStD CLAUSE; 
STRING DENOTATION; REPLiCATEO LITERAL SEQUENLe; 
REPLICATED LITERAL; SIGN MOULD*J SIGN FRAME; 
REAL PATTERN•; INTEGRAL MOULD•; DIGIT FRAME•; 
REAL MOULD; FLOATING POINT ~OULD; STAGNANT MOULD•J 
LOOSE REPLICATA6LE SUPPRLSSIBLE CHARACTER FRAME•J 
RADtX MOULD*. 

MPlO DIGIT SIX TOKEN• 
(TE~MINALS:) DIGIT ONE TOKEN*, 

MP11 PLUS TOKEN, MINUS TOKEN, S1GN FRA~E-
(TERMINALS:) LETTER E TOKEN*i LETTER I TOKEN•; 

LETTER K TOKEN; LETTER L TOKEN; LETTER P TOK~N; 
LETTER X TOKEN; LETTER V TOKEN; LETTER Z TOKtN•; 
OPEN TOKEN*; COMMA TOKEN*; CHARACTER DENOTAT,ON; 
ROW OF CHARACTER DENOTAT!ON. 

(NONTERMINALS:) INSlRTION•; L!TlRAL; INSERT SEQULNCEJ 
INSERT; ALIGNMENT; STRING DENOTATION; 
REPLICATED LITEHAL SEQUENCE; REPLICATED LITtHAL. 

MP12 POINT TOKEN• 
(TERMINALS:) LETTER D TOKEN; LETTER 1 TOKEN*; 

LETTER K TOKEN; LETTER L TOKEN; LETTER P TOKLNJ 
LETTERS TOKEN*; LETTER X TOKEN; LETTER Y TOKtN; 
LETTER Z TOKEN; PLUS TOKEN; MINUS TOKEN; OP~N TOKEN•; 
COMMA TOKEN*i CHARACTER DENOTATION; 
ROW OF CHARACTER DENOTAT,ON, 

(NONTERMINALS:) INStRTION*i L!TtRAL; INSERT SEQUtNCEJ 



123 

MAY PRECEDE (MP): A• B. 

INSERT; ALIGNMENT; STRING DENOTATIONJ 
REPLICATED LITERAL SEQUENCE; REPLICATED LITERAL: 
SIGN MOULD*; SluN FRAME; INTEGRAL MOULD*; 
DIGIT FRAME, 

MP13 OPEN TOKEN+• 
(TERMINALS:) LETTER B TOKEN*; LETTER C TOKEN•J 

LETTER F TOKEN*; LETTER G TOKEN*; LETTER K TOKEN; 
LETTER L TOKEN; LETTER N TOKEN*; LETTER P TOKEN; 
LETTER X TOKEN; LETTER Y TOKEN; OPEN TOKEN*J 
CLOSE TOKEN; COMMA TOKEN*; END TOKEN; 
STROP CASE FINISH TOKEN; 
STROP CONDITION FINISH TOKEN; iNTEGRAL DENOTATION; 
CHARACTER DENOTATION; ROW OF CHARACTER DENOT~TION, 

(NONTERMINALS:) INSERTION*; REPLICATOR•; LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENTJ REPL1CAT10N; 
DYNAMIC REPLICATION; ENCLOSED CLAUSE; 
STRING DENOTATION; REPLICATED LITERAL SEQUEN~E; 
REPLICATED LITERAL, 

MP14 CLOSE TOKEN+• 
(TERMINALS:) LETTER A TOKEN; LETTER B TOKEN; 

LETTER D TOKEN; LETTER G TOKEN; LETTER K TOKEN; 
LETTER L TOKEN; LETTER P TOKEN; LETTER T TOKEN; 
·LETTER X TOKEN; LETTER Y TOKEN; LETTER Z TOKtNJ 
POINT TOKEN; OPEN TOKEN*i CLOSE TOKEN; COMMA TOKEN; 
END TOKEN; STROP CASE FINIS~ TOKEN! 
STROP CONDITION FINISH TOKEN; INNER CLAUSE*; 
INTEGRAL DENOTATION; CHARACTER DENOTATION; 

ROW OF CHARACTER DENOTATION, 
(NONTERMINALS!) COLLECTION LiST*; COLLECTION; Pl~TURE; 

INSERTION; COLLtCTION LIST PACK; PATTERN; LITtRAL*J 
INSERT SEQUENCE; INSERT; ALIGNMENT; ENCLOSED CLAUSE; 
STRING DENOTATION; REPLICATED LITERAL SEQUENLtJ 
REPLICATED LITERAL; INTEGRAL PATTERN; REAL P~TTERNJ 
BOOLEAN PATTERN; CHARACTfR PATTERNJ COMPLEX PATTERN; 
STRING PATTERN; BITS PATTERN; GENERAL PATTERN; 
INCLUDED PATTERN; INTEGRAL MOULD; 
INTEGRAL CHOICE PATTERN; DIGIT FRAME; 
LITERAL LIST PACKi LITERAL LIST*; REAL ~OULDi 
FLOATING POINT MOULD; BOOLEAN CHOICE MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FR~ME SEQUENCE; 
ACTUAL SPECIFICATION PACK; ACTUAL SPECIFICAT,ON LIST*; 
ACTUAL SPECIFICATION. 

MP15 BEGIN TOKEN, STROP CASE START TOKEN, 
STROP CONDITION STAR1 TOKEN, ENCLOSED CLAUSE• 

(TERMINALS:) LETTER F TOKEN*; LETTER N TOKEN*, 

MPlo COMMA TOKEN~-
(TERMINALS:) LETTER A TOKEN; LETTER B TOKEN; 

LETTER D TOKENi LETTER G TOKEN; LETTER K TOKLNJ 
LETTER L TOKEN; LETTER P TOKEN; LETTER T TOKLNJ 
LETTER X TOKEN; LETTER Y TOKEN; LETTER Z iOKLNJ 
POINT TOKEN; OPEN TOKEN*; CLOSE TOKEN; COMMA TOKEN*i 
END TOKEN; STROP CASE FIN1Sr TOKEN; 
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MAV PRECEDE (MP): A• B. 

STROP CONDITION FINISH TOKEN; INTEGRAL DENOTATIONJ 
CHARACTER DENOTATION; ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) COLLECTION•; PICTURE; INSERTION; 
COLLECTION LIST PACK; PATTERN; LITERAL*i 
INSERT SEQUENCEJ INSERT; ALIGNMENTJ ENCLOSED CLAUSE; 
STRING DENOTATION; REPLICATED LITERAL SEQUEN~EJ 
REPLICATED LITERALJ INTEGRAL PATTERN; REAL PATTERNJ 
BOOLEAN PATTERN; CHARACTER PATTERN; COMPLEX PATTERN; 
STRING PATTERN; BITS PATTERN; GENERAL PATTERN; 
INCLUDED PATTERN; INTEGRAL MOULD; 
INTEGRAL CHOICE PATTERN; DIGIT FRAME; 
LITERAL LIST PACK; REAL MOULD; FLOATING POINT MOULDi 
BOOLEAN CHOICE MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FR~ME; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCEJ 
ACTUAL SPECIFICATION PACK; ACTUAL SPEClflCAT10N•~ 

MP17 END TOKEN, STROP CASE FINISH TOKEN, 
STROP CONDITION FINISH TOKEN• 

(TERMINALS:) INNER CLAUSE*, 

MP18 INNER CLAUSE• 
(TERMINALS:) OPEN TOKEN•; BEGIN TOKEN*J 

STROP CASE START TOKEN•; STROP CONDITION START TOKEN•~ 

MP19 CHARACTER DENOTATION, ROW OF CHARACTER OENOTATiON, 
STRING DENOTATION• 

(TERMINALS:) LETTER A TOKEN; LETTER B TOKEN; 
LETTER D TOKEN; LETTER E TOKEN*; LETTER G TOKEN; 
LETTER I TOKEN•; LETTER K TOKEN; LETTER L TOKEN; 
LETTER P TOKEN; LETTER R TOKEN; LETTER T TOKtNJ 
LETTER X TOKEN; LETTER V TOKEN; LETTER Z TOK~N; 
PLUS TOKEN; MINUS TOKEN; POINT TOKEN*; OPEN TOKEN•; 
CLOSE TOKEN; COMMA TOKEN•; END TOKEN; 
STROP CASE FINISH TOKEN; 
STROP CONDITION FINISH TOKEN; INTEGRAL DENOTMTION, 

(NONTERMINALS;) REPLICATOR•; COLLECTION LIST PAC~•J 
PATTERN*; ALIGNMENT*; REPLICATION*} 
DYNAMIC REPLICATION; ENCLOSED CLAUSE; SIGN MOULO•J 
SIGN FRAME; INTEGRAL PATTERN; REAL PATTERN•; 
BOOLEAN PATTERN; CHARACTER PATTERNJ COMPLEX PATTERN; 
STRING PATTERN; BITS PATTERN; GENERAL PATTERNJ 
INCLUDED PATTERN; .INTEGRAL ~OULD•J 
INTEGRAL CHOICE PATTERN; DIGIT FRAME*; 
LITERAL LIST PACK; REAL MOULDJ FLOATING POINT MOULD; 
STAGNANT MOULD•J BOOLEAN CHOICE MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME*J 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE; 
RADIX MOULD*i ACTUAL SPECIFICATION PACK, 

MP20 COLLECTION LIST, COLLECTION, PICTURE, PATTERN, 
INTEGRAL PATTERN, ~OOLEAN PATTERN, CHARACTER PAYTERN, 
COMPLEX PATTERN, STRING PATTER~, BITS PATTERN, 
GENERAL PATTERN, INCLUDED PATTERN, 
INTEGRAL CHOICE PATTERN, LITERAL LIST, RADIX MOULD, 

~ ACTUAL SPECIFICATION LIST, ACTUAL SPECIFICAT!ON­
{TERMINALS:) OPEN TOKEN•; COMMA TOKEN*, 
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MAY PRECEDE (MP): A• B, 

MP21 INSERTION-
(TERMINALS:) LETTER A TOKEN; LETTER B TOKENJ 

LETTER D TOKEN; LETTER E TOKEN*; LETTER G TOKEN: 
LETTER I TOKEN*J LETTER R TOKENJ LETTER T TOKEN: 
LETTER 2 TOKEN; PLUS TOKEN; MINUS TOKENJ POINT TOKEN*i 
OPEN TOKEN*; CLOSE TOKE~; COMMA TOKEN*J ENO TOKENJ 
STROP CASE FINISH TOKEN; 
STROP CONDITION FINISH TOKEN, 

(NONTERMINALS:) COLLECTION LIST PACK*; PATTERN*; 
ENCLOSED CLAUSE; SIGN MOULD*; SIGN FRAME; 
INTEGRAL PATTERN; REAL PATTERN*; BOOLEAN PATTERN; 
CHARACTER PATTERN; COMPLEX PATTERNJ STRING PATTERNJ 
BITS PATTERN; GENERAL PATTERN; INCLUDED PATTLRN; 
INTEGRAL MOULD*; INTEGRAL C~OICE PATTERN; 
DIGIT FRAME*; LITERAL LIST PACK; REAL MOULD; 
FLOATING POINT MOULD; STAGNANT ~OULD*i 
BOOLEAN CHOICE MOULD; 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME*i 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCEJ 
RADIX MOULD*i ACTUAL SPECIFICATION PACK, 

MP22 COLLECTION LIST PACK-
(TERMINALS:) LETTER K TOKEN; LETTER L TOKEN; 

LETTER P TOKEN; LETTER X TOKEN; LETTER V TOKLNJ 
OPEN TOKEN*; CLOSE TOKEN; COMMA TOKEN*J END TOKENJ 
STROP CASE FINISH TOKEN; 
STROP CONDITION FINISH TOKEN; 1NTEGRAL DENOTATION; 
CHARACTER DENOTATION; ROW Of CHARACTER DENOTATION, 

(NONTERMINALS:) INSERTION*; REPLICATOR*; LITERAL; 
INSERT SEQUENCE; INSERT; ALIGNMENTJ REPLICAT10NJ 
DYNAMIC REPLICATION; ENCLOSED CLAUSE; 
STRING DENOTATION; REPLICATED LITERAL SEQUENCEJ 
REPLICATED LITERAL, 

MP23 LITERAL• 
(TERMINALS:) LETTER A TOKEN; LETTER B TOKEN; 

LETTER D TOKENJ LETTER E TOKEN*; LETTER G TOKENJ 
LETTER I TOKEN*J LETTER K TOKEN; LETTER L TOKENI 
LETTER P TOKENJ LETTER R TOKEN; LETTER T TOKLNJ 
LETTER X TOKEN; LETTER V TOKEN; LETTER Z TOKLNJ 
PLUS TOKEN; MINUS TOKEN; POINT TOKEN*; OPEN TOKEN*I 
CLOSE TOKEN; COMMA TOKEN•; END TOKEN; 
STROP CASE FINISH TOKEN; 
STROP CONDITION FINISH TOKEN, 

(NONTERMINALS:) COLLECTION LIST PACK*; PATTERN*; 
ALIGNMENT*; ENCLOSED CLAUSE; SIGN MOULD*; Sl~N FRAME; 
INTEGRAL PATTERN; REAL PATTERN*; BOOLEAN PATTERN; 
CHARACTER PATT~RNi COMPLEX PATTERNJ STRING PATTERNJ 
BITS PATTERN; GENERAL PATTERN; INCLUDED PATTERN; 
INTEGRAL MOULD*; INTEGRAL CHOICE PATTERN; 
DIGIT FRAME•; LITERAL LIST PACK; REAL MOULD; 
FLOATING POINT MOULD; STAGNANT MOULD*i 
BOOLEAN CHOICE MOULD; 
LOOSE REPL1CATABLE SUPPRESSIBLE CHARACTER FR~ME*J 
LOOSE REPL!CATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE; 
RADIX MOULD*; ACTUAL SPEClfiCATION PACK, 
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MAY PRECEDE (MP): ARB. 

MP24 INSERT SEQUENCE, INSERT+P 
(TERMINALS:) LETTER A TOKEN; LETTER B TOKENJ 

LETTER D TOKEN; LETTER E TOKEN*J LETTER G TOKEN: 
LETTER I iOKEN*i LETTER K TOKEN; LETTER L TOKEN; 
LETTER P TOKEN; LETTER R TOKEN; LETTER T TOK~NJ 
LETTER X TOKtN; LETTER Y TOKEN; LETTER Z TOKtNJ 
PLUS TOKEN; MINUS TOKENJ PO!NT TOKEN•; OPEN TOKEN•J 
CLOSE TOKEN; COMMA TOKEN*; END TOKEN; 
STROP CASE FINISH TOKENi 
STROP CONDITION FINISH TOKEN; CHARACTER DENOTATIONJ 
ROW OF CHARACTER DENOTATION, 

(NONTERMINALS:) COLLECTION LIST PACK•; PATTERN•; LITERAL*J 
INSERT*; ALIGNMENT; ENCLOSED CLAUSE; 
STRING DENOTATION; REPLICATED LITERAL SEQUEN~E; 
REPLICATED LITERAL; SIGN MOULD•; SIGN FRAME; 
INTEGRAL PATTERN; REAL PATTERN•; BOOLEAN PATTERNJ 
CHARACTER PATTERN; COMPLEX PATTERNJ STRING P~TTERNJ 
BITS PATTERN; GENERAL PATTERN; INCLUDED PATT~RN; 
INTEGRAL MOULD•; INTEGRAL CHOICE PATTERN; 
DIGIT FRAME•; LITERAL LIST PACK; REAL MOULD; 
FLOATING POINT MOULD; STAGNANT MOULD•; 
BOOLEAN CHOICE MOULD; 
LOOSE REPL1CATABLE SUPPRESSIBLE CHARACTER rRAME•J 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE; 
RADIX MOULD•; ACTUAL SPECIFICATION PACK. 

MP25 REPLICATED LITERAL SEQUENCE, REPLICATED LITERAL+• 
(TERMINALS;) CHARACTER DENOTATION; 

ROW OF CHARACTER DENOTATION, 
(NONTERMINALS:) S1RING DENOTATION•; REPLICATED L1TERAL*, 

MP26 SIGN MOULD• 
(TERMINALS:) LETTER E TOKEN*J LETTER I TOKEN•; 

OPEN TOKEN*; COMMA TOKEN*, 

MP27 REAL PATTERN, FLOATING POINT MOULD, STAGNANT MOULD. 
(TERMINALS:) LETTER I TOKEN*J OPEN TOKEN*; COMMA TOKEN*, 

MP28 INTEGRAL MOULD-
(TERMINALS:) LETTER D TOKENJ LETTER E TOKEN*; 

LETTER I TOKEN*J LETTER R TOKEN; LETTER Z TOKtNJ 
PLUS TOKEN; MINUS TOKEN1 POINT TOKEN*; OPEN TOKEN*I 
COMMA TOKEN*, 

(NONTERMINALS!) SIGN MOULD*; SIGN FRAME; DIGIT fRAME*J 
RADIX MOULD*, 

MP29 LITERAL LIST PACKP 
(TERMINALS:) LETTER C TOKEN*, 

MP30 REAL MOULD• 
(TERMINALS:) LETTER I TOKEN*; PLUS TOKENJ MINUS TOKEN; 

OPEN TOKEN•J COMMA TOKEN*. 
(NONTERMINALS:) SIGN MOULD*; Sl~N FRAME, 

MP51 BOOLEAN CHOICE MOULD• 
(TERMINALS:) LETT~R B TOKEN*, 
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MAY PRECEDE (MP): A~~. 

MP32 LOOSE REPLICATABLt SUPPRESSIBLE CHARACTER FRAME+• 
(TERMINALS:) LETTER A TOKEN; OPEN TOKEN*J COMMA TOKEN*, 
(NONTERMINALS:) 

LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME•, 

MP33 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE• 

(TERMINALS:) LETTER A TOKEN, 
(NONTERMINALSl) 

LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME•~ 

MP34 ACTUAL SPECIFICATION PACK-
(TERM.lNALS:) LETTER G TOKEN*, 



INDEX 

ACTUAL SPECIFICATION 
ACTUAL SPECIFICATION 
ACTUAL SPECIFICATION 
AL.IGNMENT 
BEGIN TOKEN 
BITS PATTERN 
BOOLEAN CHOICE MOULD 
BOOLEAN PATTERN 
CHARACTER DENOTATION 
CHARACTER PATTERN 
CLOSE TOKEN 
COLLECTION LIST PACK 
COL.LECTION 
COLLECTION LIST 
COMMA TOKEN 
COMPLEX PATTERN 
DIGIT EIGHT TOKEN 
DIGIT FOUR TOKEN 
DIGIT FRAME 
DIGIT ONE TOKEN 
DIGIT SIX TOKEN 
DIGIT TWO TOKEN 
DYNAMIC REPLICATION 
ENCLOSED CLAUSE 
ENO TOKEN 
FLOATING POINT MOULD 
GENERAL PATTERN 
INCLUDED PATTERN 
INNER CLAUSE 
INSERT 
INSERTION 

128 

MC40,Cl45,BW40,B047,EW36,E037,MF26,MP20 
LIST MC39,Cl45,BW39,B05,EW35~EO~/,MF25,MP2U 
PACK MC38,C17,BW7,BO,.EW7,E05,Mf12,MP34 

MC9,Cl30,BW12,B029,EW11,EO~l,MF9,MP6 
MC1,Cl20,BW1,B018,EW1,E03,MF20,MP15 
MC24,C!37,BW26,B036,EW25,EU28,MF12,MP20 
MC34,Cl2,BW7,eo~,EW7,E02,Mf12,MP31 
MC20,C,37,BW22,B036,EW21,E028,MF12,MP20 
MC1,Cl23,BW1,B021,EW1,E016,Mf24,MP19 
MC21,Cl37,BW23,B036,EW22,E028,MF12,MP20 
MC1,Cl19,BW1,B05,EW1,E012,MF19,MP14 
MC2,C124,BW7,B022,EW7,E017,MP12,MP22 
MC2,C124,BW3,B019,EW3,E013,MF26,MP20 
MC2,C124,BW2,B05,EW2,E013,MF25,MP20 
MC1,Cl21,HW1,B019,EW1,E01J,Mf21,MP16 
MC22,Cl37,BW24,B036,EW23,E028,MF12,MP20 
MC1,Cl15,BW1,B013,EW1,E09,MF14,MP2 
Mc1,c115,aw1,eo13,Ew1,Eo9,MF14,MP2 
MC29,Cl38,BW31,B040,EW2H,EUJ0,MF4,MP3 
MC1,Ci~5,BW1,B013,EW1,E03,Mf15,MP2 
MC1,Cl15,BW1,BO~,EW1,E09,Mfl4,MP10 
Mc1,c115,sw1,eoi3,EW1,E09,MF14,MP2 
MC11,Cl32,BW14,B031,EW13,E0~3,MF28,MP7 
Mc12,c110,sw15,B05,EW14,E0~4,MF19,MP15 
MC1,Cl20,BW1,B05 1 EW1,E014,Mfl9,MP17 
MC32,Ci42,BW34,B042,EW2~,E035,MF30,MPl7 
MC25,Ci37,BW27,B036,EW26,EU28,MF12,MP2Q 
MC26,Cl37,BW28,B036,EW1J,E028,MF12,MP20 
Mc1,c120,sw1,eo5,Ew1,Eo3,Mf22,MP18 
MC8,Cl29,BW11,B028,EW1Q,EO~U,MF29,MP24 
MC4,C125,BW5,B023,EW5,E01H,MF27,MP21 

INSERT SEQUENCE 
INTEGRAL CHOICE PATTERN 
INTEGRAL DENOTATION 
INTEGRAL MOULD 

MC4,C129,BW1Q,B027,EW5,E02U,MF27,MP24 
MC28,Cl39,BW30,B039,EW27,E031,MF12,MP20 
Mc1,c122,ew1,eo20,EW1,E01?,MF23,MP7 
MC27,Cl38,BW29,B038,EW2~,E03Q,Mf31,MP28 
MC18,Cl37,BW20,B036,EW19,EU28,Mf12,MP20 
MC1,C!1,BW1,B01,EW1,E01,MF~,MP1 
MC1,Cl2,BW1,B02,EW1,E02,Mf~,MP2 
MC1,Cl3,BW1,B03,EW1,E03,MfJ,MP2 
MC1,Cl4,BW1,B04,EW1,E04,MP4,MP3 
MC1,C15,BW1,B05,EW1,E03,MF~,MP4 
MC1,Cl6,BW1,B06,EW1,E03,MFo,MP2 
MC1,Cl7,BW1,B07,EW1,E05,MF/,MP2 
MC1,Cl8,BW1,BC5,EW1,E03,Mfd,MP5 
MCl,Cl9,BW1,B08,EW1,E06,MfY,MP6 
MC1,Cl9,BW1,B08,EW1,E06,MFY,MP6 
Mc1,c110,ew1,ao9,EW1,EOJ,Mfb,MP7 
MC1,Cl9,BW1,B08~lW1,E06,MfY,MP6 
MC1,C!11,BW1,BO~,EW1,E0/,Mr10,MP8 
MC1,Ci12,HW1,B010,EW1,E03,MF11,MP9 
MC1,Cl13,8Wl,B011,EW1,E08,MF12,MP2 
MC1,Cl9,BW1,B08,EW1,E06,MFY,MP6 
MC1,C19,BW1,B08,EW1,E06,MF9,MP6 
MC1,Cll4,BW1,8012,EW1,E04,Mf1S,MP3 
MC7,Cl28,BW9,B026,EW9,E01Y,Mf29,MP23 
MC30,Cl40,BW32,B05,EW29,EOJJ,MF25,MP2U 
MC3Q,C13,bW7,B05,EW7,E032,MF12,MP29 

INTEGRAL PATTERN 
LETTER A TOKEN 
LETTER B TOKEN 
LETTER C TOKEN 
LETTER D TOKEN 
LETTER E TOKEN 
LETTER F TOKEN 
LETTER G TOKEN 
LETTER TOKEN 
LETTER K TOKEN 
LETTER L TOKEN 
LETTER N TOKEN 
LETTER P TOKEN 
LETTER R TOKEN 
LETTERS TOKEN 
LETTER T TOKEN 
LETTER X TOKEN 
LETTER V TOKEN 
LETTER Z TOKEN 
LI TEF~AL 
L!TERAL. LIST 
LITERAL LIST PACK 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME 
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MC21,Cl43,BW23,B044,EW22,EUJ6,MF1,MP32 
LOOSE REPLICATABLE SUPPRESSIBLE CHARACTER FRAME SEQUENCE 

MINUS TOKEN 
OPEN TOKEN 
PATTERN 
PICTURE 
PLUS TOKEN 
POINT TOKEN 
RADIX 
RADIX MOULD 
REAL MOULD 

MC35,Cl43,BW36,B05,EW32,EOJ6,MF12,MP3J 
MC1,Cll7,BW1,B015,EW1,E010,MF16,MP11 
MC1,Cil9,bW1,B01/,EW1,E03,MF18,MP13 
MC6,Cl27,BW8,B025,EW8,E01H,MF12,MP20 
MC3,Cl24,BW4,B022,EW4,E01/,Mf26,MP20 
MC1,Cll6,BW1,B014,EW1,E01U,MF16,MP11 
MC1,Cl18,BW1,B016,EW1,E011,MF17,MP12 
MC37,Cl11,BW38,B046,EW34,EOJ,MF14,MP2 
MC36,C144,BW37,B045,EW3J,E06,MF10,MP2U 
MC31,Cl41,BW33,B041,EW30,E034,MF32,MP30 
MC19,C18,BW21,B037,EW20,E0l9,MF30,MP27 
MC15,Cl34,BW6,B033,EW16,E026,MF24,MP25 

REAL PATTERN 
REPLICATED LITERAL 
REPLICATED LITERAL SEQUENCE 

MC14,Cl34,BW17,B05,EW9,E02o,MF29,MP25 
MC10,Cl31,BW13,B030,EW12,E022,MF28,MP7 

. MC5,C126,BW6,B024,EW6,E03,MF28,MP7 
DENOTATION 

REPLICATION 
REPLICATOR 
ROW OF CHARACTER 

MC1,C'23,bW1,B021,EW1,E01b,MF24,MP19 
SIGN FRAME MC17,C!~6,BW19,B035,EW18,EU27,MF16,MP11 
SIGN MOULD MC16,CtJ5,BW18,B034,EW1J,E03,MF16,MP26 
STAGNANT MOULD MC33,Cl5,BW35,B043,EW31,EOJ,MF33,MP27 
STRING DENOTATION MC13,Ci~3,BW16,B032,EW15,E025,MF24,MP19 
STRING PATTERN MC23,Cl37,BW25,B036,EW24,EU28,MF12,MP20 
STROP CASE FINISH TOKEN MC1,Cl20,BW1,BO~,EW1,E014,MF19,MP17 
STROP CASE START TOKEN Mc1,c120,ew1,eo1s,Ew1,E03,MF20,MP15 
STROP CONDITION FINISH TOKEN 

MC1,Cl20,8Wl,BO~,EW1,ED14,Mf19,MP17 
STROP CONDITION START TOKEN 

MC1,Cl20,BW1,B018,EW1,E03,MF20,MP15 
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