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Identifier 8 and Variablgisl 

Subscripted Variables and Arrays 
Ic1. 

(el) :z (ar exp) a?: 4e.Q ,<ar exp> 

(eubscr var):= (id) t(el)j 

(blank):z (the null string of characters) 

(ppel) :% <blank) ZR <p:ppe1)4r exp)  , 
6.1) :z @pel) tS &el), ZZ&el) , Car ex* 

(array) :I <id) r(pe1) 

(see below for definition of (ar *exp)) 

Parameters, Functions and Pure Function8 

(n& (any character other than P quote mark I ! )  

(arb) :Z (nq) =4rb)(nq> 
(quoted string):% l1 <arb) t t  

&aram):=<exp)G <quoted string) tJF (array)15F(pure function) 

at cure procedure) 

&arorn list):z(param) ?iir @*am l id ) ,  (param> 

<function) := (id) ( (parah list) ) 

Arithmetic Exprea dons, Boolean Expressions, and Expres dons 

<factor)z - (number) ZFr <function) br &miable) Gubscr var) 

or (car exp)) 5f (factor) l\(ar exp)h 

(ar exp ~):~,/'ar. exp) 
:s ~ ~ ~ K r ~ i T i r ~ E =  5? 4 .  

( car exp) (relation (ar exp A ) )  
0 1 peel ?j? eunction) o? 

'2Pr--q<bool term) 
(variable) o? t$ubscr var)Tr ((bool exp)) 

(bod exp) (bod term>7ii (boo1 ex$ V(boo1 term) 
G? @ool e x p )  /((boa1 term) EF 

(bool exp)s(bool term) 

Assignment Statements 

(left (variable) +ubscr var) 
(assnmt atmt) :z Qeft element) :? (exp) 

go to Statements and Designational Expressions 

(desig exp):% (id) ($nteteger) Z? ~d)(l(exp)] 
(go to stmt):: g o  - to (desig exp) 

if Statements 
-.I 

& clause):z if (boo1 exp) 
("I& stmt):~ &if clause) ; &mt) 

for Statements 
111- 

(el):s (ar exp) ?Z (el) , (ar exp) 
(unsigned exp):z Germ) 5'F4nsigned -bxp)* + (term) 

8l! (unsigned exp) - e r m )  



1.5 Greibach normal form

Problem 5. Is it true that for every Boolean grammar there exists a Boolean grammar
in Greibach normal form that generates the same language?

For a small special case, the question has been answered a⇥rmatively:

Theorem 5 (Okhotin, Reitwießner [7]). For every conjunctive grammar over a unary
alphabet there exists and can be e�ectively constructed a conjunctive grammar in Greibach
normal form generating the same language.

One previously given advice must be revoked. It was suggested to try the following
language:

The question whether the language {anb2n | n � 1} can be represented by a
Boolean grammar in Greibach normal form might be a good starting point in
approaching Problem 5. The answer to this question is likely negative, and a
negative solution to the problem can be thus obtained.

Surprisingly, there exists a conjunctive grammar for this language:

Example 3. The following conjunctive grammar generates the language {anb2n | n � 0}:

S � aSB&AB | b
A � aA | �
B � B1 | B2

B1 � B1B3&B2B2 | b
B2 � B1B1&B2B6 | bb
B3 � B1B2&B6B6 | bbb
B6 � B1B2&B3B3

Each nonterminal Bi generates {bi·4n | n � 0} as in Example 1, and in particular B
generates {b2n | n � 0}. All strings of the form anb2n

are generated inductively by S.
The basis is the string b = a0b20

generated by the rule S � b. The rule S � aSB&AB
generates all strings of the form an+1b2n+i, in which both 2n + i and i are powers of two.
These conditions are satisfied only if i = 2n, and thus the generated strings must be of
the form an+1b2n+1

.

1.6 Complementation of conjunctive grammars

Problem 6. Is the family of conjunctive languages closed under complementation?

It is worth being added that the same problem could be separately considered for
conjunctive languages over a unary alphabet. In fact, for every unary language found to
be conjunctive in the literature, its complement could be proved conjunctive by the same
methods [2, 3], yet there are no methods of changing a given conjunctive grammar to a
grammar for the complement of the generated language.
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Figure 7.4 - BMM Placeholders
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http://www.omg.org/spec/BMM/1.1/












export BGF |home:///projects/webzoo-prep/zoo/ada/ada83/ichbiah/extracted/grammar.bgf|. 
reroot to compilation. 
fold exponentiating_operator everywhere. 
eliminate logical_operator. 
// As described in §4.8, a static_expression can be detected at compile time and 
must only contain 
// (a) literals 
// (b) aggregates whose components are static expressions 
// (c) constants initialised by static expressions 
// (d) predefined operators, functions and attributes 
// (e) qualified static expressions 
// (f) indexed and selected components of constants  
// There are two ways to solve this: either duplicate a grammar fragment and make 
these changes or use the easy way: 
define static_expression ::= expression ; . 
// This is a convention they used (italics)_(name) to mean (name) with some 
annotation 
replace task_name with <task_name>:name everywhere. 
replace subtype_name with <subtype_name>:name everywhere. 
replace entry_name with <entry_name>:name everywhere. 
replace constant_name with <constant_name>:name everywhere. 
replace unit_name with <unit_name>:name everywhere. 
replace type_name with <type_name>:name everywhere. 
replace exception_name with <exception_name>:name everywhere. 
replace module_name with <module_name>:name everywhere. 
replace component_name with <component_name>:name everywhere. 
replace subprogram_name with <subprogram_name>:name everywhere. 
export BGF |home:///projects/webzoo-prep/zoo/ada/ada83/ichbiah/connected/grammar.bgf|.

home:///projects/webzoo-prep/zoo/ada/ada83/ichbiah/connected/grammar.bgf%7C
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