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ÐÀÑØÈÐÅÍÈÅ ÌÅÒÀßÇÛÊÀ ÍÎÐÌÀËÜÍÛÕ ÔÎÐÌ ÇÍÀÍÈÉ

Àííîòàöèÿ. Ðàññìîòðåíû äâà âàðèàíòà òåêñòîâîãî è ãðàôè÷åñêîãî îïèñàíèÿ
ìåòàÿçûêà íîðìàëüíûõ ôîðì çíàíèé, ðàñøèðåííîãî ñòèëèñòè÷åñêèìè îòíî-
øåíèÿìè îïèñàíèÿ èíôîðìàöèîííûõ ñòðóêòóð. Íàáîð îòíîøåíèé íîðìàëü-
íûõ ôîðì çíàíèé (àëüòåðíàòèâà, êîíêàòåíàöèÿ, îòðèöàíèå è èòåðàöèÿ) ðàñ-
øèðåí äâóìÿ íîâûìè îòíîøåíèÿìè: îáÿçàòåëüíîñòè — íå íóëåâûì ÷èñëîì
ïîâòîðåíèé (mandatory) íåêîòîðîé ñòðóêòóðû, íåîáÿçàòåëüíîñòè (optional)
íåêîòîðîé ñòðóêòóðû è ñòðóêòóðíûìè (grouped) ñêîáêàìè. Â òåêñòîâîé
è ãðàôè÷åñêîé ôîðìàõ äàíû îïèñàíèÿ íîâûõ îòíîøåíèé ÷åðåç áàçîâûå îò-
íîøåíèÿ.

Êëþ÷åâûå ñëîâà: ìåòàÿçûê, ñàìîîïèñàíèå ìåòàÿçûêà, ãðàô ñàìîîïèñàíèÿ
ìåòàÿçûêà, îòíîøåíèå îáÿçàòåëüíîñòè, îòíîøåíèå íåîáÿçàòåëüíîñòè, ñòðóê-
òóðíûå ñêîáêè.

ÂÂÅÄÅÍÈÅ

Îáðàáîòêà çíàíèé — îáùåïðèçíàííàÿ îñíîâà è îäíà èç ñôåð ïðàêòè÷åñêîãî

ïðèìåíåíèÿ äîñòèæåíèé èñêóññòâåííîãî èíòåëëåêòà äëÿ ðåøåíèÿ ïðîáëåì ýâî-

ëþöèè îáùåñòâà, ñîñòîÿùàÿ â íåïîñðåäñòâåííîì èñïîëüçîâàíèè êîìïüþòåðîì

çíàíèé â ÿâíîé ôîðìå. Ýòà ñïîñîáíîñòü äîñòèæèìà ëèøü â ïðîöåññå ñîçäàíèÿ

èíôîðìàöèîííîãî êîìïüþòåðà ñ âíóòðåííèì ÿçûêîì, äîñòàòî÷íûì äëÿ ýôôåê-

òèâíîãî ïðåäñòàâëåíèÿ è èñïîëüçîâàíèÿ ðàçíîîáðàçíîé èíôîðìàöèè è ñïîñîá-

íûì îâëàäåòü âñåé íàøåé ñèñòåìîé çíàíèé â ïðîöåññå îáùåíèÿ ñ ëþäüìè è ñ

äåéñòâèòåëüíîñòüþ.

Äëÿ ñòðîãîãî è òî÷íîãî îïèñàíèÿ ÿçûêîâ ïðîãðàììèðîâàíèÿ èñïîëüçóþò ìå-

òàÿçûêè. Íàèáîëåå ðàñïðîñòðàíåííûìè ìåòàÿçûêàìè ÿâëÿþòñÿ Áåêóñî–Íàóðîâû

ôîðìû (BNF) è EBNF (Extended BNF) [1, 2]. Îäíàêî â êà÷åñòâå ÿçûêà ïðåäñòàâëå-

íèÿ çíàíèé ìåòàÿçûê EBNF (è äðóãèå èçâåñòíûå ìåòàÿçûêè) íå ÿâëÿåòñÿ ôóíêöèî-

íàëüíî ïîëíûì è ïîòîìó íå ïðèãîäåí äëÿ ïðåäñòàâëåíèÿ ïðîèçâîëüíûõ çíàíèé.

1. ÏÎÑÒÀÍÎÂÊÀ ÇÀÄÀ×È

Â öåëÿõ äîñòèæåíèÿ ôóíêöèîíàëüíîé ïîëíîòû ìåòàÿçûê íîðìàëüíûõ ôîðì çíà-

íèé (ÍÔÇ) äëÿ îïèñàíèÿ ïðîèçâîëüíûõ çíàíèé íàäåëåí îïåðàöèÿìè àíàëèçà è

ïîðîæäåíèÿ íàä ïðîèçâîëüíûìè ñòðóêòóðàìè ïîíÿòèé, ñâÿçàííûõ îòíîøåíèÿìè

êîíêàòåíàöèè (ïîñëåäîâàòåëüíîñòè), àëüòåðíàòèâû, îòðèöàíèÿ è èòåðàöèè [3, 4].

Äëÿ óïðîùåíèÿ îïèñàíèÿ ñòðóêòóð òåðìèíîâ áàçîâûå îòíîøåíèÿ (êîíêàòå-

íàöèè, àëüòåðíàòèâû è èòåðàöèè) äîïîëíÿþò ñòèëèñòè÷åñêèìè îòíîøåíèÿìè.

Íàïðèìåð, ìåòàÿçûê EBNF, ïðåäíàçíà÷åííûé äëÿ îïèñàíèÿ ñèíòàêñè÷åñêèõ

ñòðóêòóð ÿçûêîâ ïðîãðàììèðîâàíèÿ, êðîìå áàçîâûõ îòíîøåíèé ñîäåðæèò îòíî-

øåíèÿ íåîáÿçàòåëüíîñòè âûäåëåííîé ñòðóêòóðû, îáÿçàòåëüíîñòè — îäíîãî èëè

áîëüøåãî ÷èñëà âõîæäåíèé âûäåëåííîé ñòðóêòóðû è ñòðóêòóðíûå ñêîáêè [1, 2].

Ââèäó îòñóòñòâèÿ ýòèõ äîïîëíèòåëüíûõ îòíîøåíèé îïèñàíèå ñòðóêòóð ÿçû-

êîâ Semantic Web â ìåòàÿçûêå ÍÔÇ õîòÿ è íåçíà÷èòåëüíî, íî óñòóïàåò ìåòàÿçûêó

EBNF ïî ÷èñëó ïðàâèë (òàáë. 1) [5–7].

Ïðåäñòàâëÿåòñÿ öåëåñîîáðàçíûì ðàñïðîñòðàíèòü îïåðàöèîííûå âîçìîæíîñ-

òè ìåòàÿçûêà ÍÔÇ íà îòíîøåíèÿ â îïèñàíèè èíôîðìàöèîííûõ ñòðóêòóð, ïðèíÿ-

òûå â èçâåñòíûõ ìåòàÿçûêàõ. Öåëü ñòàòüè — ðàñøèðåíèå ìíîæåñòâà îòíîøåíèé

ìåòàÿçûêà ÍÔÇ ñåðâèñíûìè îòíîøåíèÿìè îáÿçàòåëüíîñòè, íåîáÿçàòåëüíîñòè

íåêîòîðîé ñòðóêòóðû è ñòðóêòóðíûìè ñêîáêàìè.
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2. ÒÅÊÑÒÎÂÎÅ ÑÀÌÎÎÏÈÑÀÍÈÅ ÏÅÐÂÎÃÎ ÂÀÐÈÀÍÒÀ ÐÅÀËÈÇÀÖÈÈ ÐÀÑØÈÐÅÍÈß
ÌÅÒÀßÇÛÊÀ ÍÎÐÌÀËÜÍÛÕ ÔÎÐÌ ÇÍÀÍÈÉ

Òåêñòîâîå ñàìîîïèñàíèå ïåðâîãî âàðèàíòà ðåàëèçàöèè ðàñøèðåíèÿ ìåòàÿçûêà

ÍÔÇ (ÐÍÔÇ_1) îòíîøåíèÿìè îáÿçàòåëüíîñòè (mandatory), íåîáÿçàòåëüíîñòè

(optional) íåêîòîðîé ñòðóêòóðû è ñòðóêòóðíûìè (grouped) ñêîáêàìè ïðåäñòàâ-

ëÿåòñÿ ñëåäóþùåé ñòðóêòóðîé [8].

1) description = (: determination :);
2) determination = [ negativ ] nameConcept definition bodyDeterm endDeterm;
3) nameConcept = identifier / integer / chainSigns;
4) identifier = letter ( letter / decimalDigit );
5) integer = (: decimalDigit :);
6) chainSigns = (: ^metaSign sign :);
7) bodyDeterm = structure / terminal;
8) terminal = (: space :);
9) structure = singleDefinit (separator singleDefinit );
10) singleDefinit = [negativ] primary (concatenate [negativ] primary );
11) primary = groupedSeq / optionalSeq / iterationSeq / mandatorySeq /

{nameConcept / line} [analysis / traceAnalysis / generation ];
12) optionalSeq = startOptionSymb bodyDeterm endOptionSymb;
13) groupedSeq = startGroupSymb bodyDeterm endGroupSymb;
14) iterationSeq = startIterationSymb bodyDeterm endIterationSymb;
15) mandatorySeq = startMandatorySymb bodyDeterm endMandatorySymb;
16) line = quotationMark nameConcept quotationMark;

Çäåñü definition — ðàçäåëèòåëü äâóõ ÷àñòåé îïðåäåëåíèÿ èçîáðàæàåòñÿ ñèì-
âîëîì =;

separator — îòíîøåíèå àëüòåðíàòèâíîãî âûáîðà èçîáðàæàåòñÿ ñèìâîëîì /;
concatenate — îòíîøåíèå êîíêàòåíàöèè èçîáðàæàåòñÿ ñèìâîëîì space;
startIterationSymb, endIterationSymb — ïàðà ñêîáîê ( è ), îáðàìëÿþùèõ èòå-

ðèðóåìûé ýëåìåíò (ïîâòîðÿþùèéñÿ íóëü ðàç èëè áîëüøåå ÷èñëî ðàç);
startMandatorySymb, endMandatorySymb — ïàðà ñêîáîê (: è :), îáðàìëÿþùèõ

îáÿçàòåëüíûé ýëåìåíò (íå íóëåâîå ÷èñëî åãî ïîâòîðåíèé);
startOptionSymb, endOptionSymb — ïàðà ñêîáîê [ è ], îáðàìëÿþùèõ íåîáÿçà-

òåëüíûé ýëåìåíò;
startGroupSymb, endGroupSymb — ïàðà ñòðóêòóðíûõ ñêîáîê { è };
negativ — îòíîøåíèå îòðèöàíèÿ èçîáðàæàåòñÿ ñèìâîëîì ^;

endDeterm — êîíåö îïðåäåëåíèÿ èçîáðàæàåòñÿ ñèìâîëîì ; ;

quotationMark — òåêñòîâàÿ êàâû÷êà, èçîáðàæàåòñÿ ñèìâîëîì ' ;
analysis — ðåæèì àíàëèçà èçîáðàæàåòñÿ ñèìâîëîì ?;
traceÀnalysis — ðåæèì àíàëèçà ñî ñëåäîì èçîáðàæàåòñÿ ñèìâîëîì #;
generation — ðåæèì ïîðîæäåíèÿ èçîáðàæàåòñÿ ñèìâîëîì !;
letter = 'A' / 'B' / 'C' /…/ 'Z' / 'a' / 'b' / 'c ' /... / 'z ';
decimalDigit = '0' / '1' / '2' / '3' / '4' / '5' / '6' / '7' / '8' / '9';
sign = '–' / '&' / '%' / '$' / '@' / '~' / ':' / '< ' / '>' / … / ',' / '.' / '_' ;
metaSign = '(' / ')' / space / '/ ' / '=' / '?' / '#' / '!' / ';' / ' ' ' / '” ' ;
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Ò à á ë è ö à 1. Îöåíêà ÷èñëà ïðàâèë îïèñàíèÿ ÿçûêîâ Semantic Web

ßçûêè Semantic Web
×èñëî ïðàâèë îïèñàíèÿ â ìåòàÿçûêå

EBNF ÍÔÇ

XML 79 113

RDF 34 43

Ìàí÷åñòåðñêîãî ñèíòàêñèñà OWL 2 87 100

Ôóíêöèîíàëüíîãî ñèíòàêñèñà OWL 2 120 124

SPARQL 173 236



Òàêèì îáðàçîì, îïèñàíèå ëþáîãî ÿçûêà ñîñòîèò èç íåïóñòîé ïîñëåäîâàòåëü-

íîñòè îïðåäåëåíèé (determination). Â êàæäîì èç îïðåäåëåíèé îïðåäåëÿåìîå ïî-

íÿòèå çàäàåòñÿ (âîçìîæíî, ñ ïðåäøåñòâóþùèì îòðèöàíèåì) ñâîèì èìåíåì

(nameConcept) ñëåâà îò ðàçäåëèòåëÿ definition, ñïðàâà îò êîòîðîãî èìåíåì

bodyDeterm óêàçàíî òåëî îïðåäåëåíèÿ, ÿâëÿþùååñÿ òåðìèíàëîì èëè ñòðóêòóðîé,

ñîñòàâëåííîé èç íåòåðìèíàëîâ è òåðìèíàëîâ.

Íàáîð îòíîøåíèé ÍÔÇ (àëüòåðíàòèâà, êîíêàòåíàöèÿ, îòðèöàíèå è èòåðàöèÿ)

ðàñøèðåí â ìåòàÿçûêå ÐÍÔÇ_1 äâóìÿ íîâûìè îòíîøåíèÿìè: îáÿçàòåëüíîñòè —

íå íóëåâûì ÷èñëîì ïîâòîðåíèé íåêîòîðîé ñòðóêòóðû, íåîáÿçàòåëüíîñòè íåêîòî-

ðîé ñòðóêòóðû è ñòðóêòóðíûìè ñêîáêàìè.

3. ÃÐÀÔ ÑÀÌÎÎÏÈÑÀÍÈß ÏÅÐÂÎÃÎ ÂÀÐÈÀÍÒÀ ÐÀÑØÈÐÅÍÈß ÌÅÒÀßÇÛÊÀ
ÍÎÐÌÀËÜÍÛÕ ÔÎÐÌ ÇÍÀÍÈÉ

Ãðàô ñàìîîïèñàíèÿ ïåðâîãî âàðèàíòà ÐÍÔÇ_1 ðàñøèðåííîãî ìåòàÿçûêà ÍÔÇ,

ýêâèâàëåíòíûé ïðèâåäåííîìó òåêñòîâîìó, ïðåäñòàâëåí íà ðèñ. 1 è ðèñ. 2 ñ èñ-

ïîëüçîâàíèåì ãðàôè÷åñêèõ ñðåäñòâ ìåòàÿçûêà ÍÔÇ (ðèñ. 3) [3, 4].
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Ðèñ. 1. Ïåðâàÿ ñòðàíèöà ãðàôà ñàìîîïèñàíèÿ ìåòàÿçûêà ÐÍÔÇ_1
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Ðèñ. 2. Âòîðàÿ ñòðàíèöà ãðàôà ñàìîîïèñàíèÿ ìåòàÿçûêà ÐÍÔÇ_1

Ðèñ. 3. Ãðàôè÷åñêèå ñðåäñòâà ìåòàÿçûêà ÍÔÇ

integer

integer? integer!integer#

^^integer

a

b c d

a

b c d

a
à

a

b c d

Âàðèàíòû èìåíîâàíèÿ âåðøèíû

integer ãðàôà ÍÔÇ

Íåòåðìèíàëüíîå ïîíÿòèå ñ èìåíåì à îïðåäåëåíî

ïîñëåäîâàòåëüíîñòüþ ïîíÿòèé ñ èìåíàìè b, c, d

Íåòåðìèíàëüíîå ïîíÿòèå ñ èìåíåì à îïðåäåëåíî

àëüòåðíàòèâîé ïîíÿòèé ñ èìåíàìè b, c, d

Íåòåðìèíàëüíîå ïîíÿòèå ñ èìåíåì à îïðåäåëåíî èòåðà-

öèåé ïîñëåäîâàòåëüíîñòè ïîíÿòèé ñ èìåíàìè b, c, d

Òåðìèíàëüíîå ïîíÿòèå ñ èìåíåì à
è òåêñòîâàÿ êîíñòàíòà à



4. ÃÐÀÔÈ×ÅÑÊÎÅ ÏÐÅÄÑÒÀÂËÅÍÈÅ ÍÎÂÛÕ
ÎÒÍÎØÅÍÈÉ ÌÅÒÀßÇÛÊÀ ÐÍÔÇ_1

Ãðàôè÷åñêèå ñðåäñòâà ìåòàÿçûêà ÐÍÔÇ_1 ðàñ-

øèðÿþò ãðàôè÷åñêèå ñðåäñòâà ìåòàÿçûêà ÍÔÇ.

Ñîïîñòàâëåíèå ãðàôè÷åñêèõ è òåêñòîâûõ âàðè-

àíòîâ îïèñàíèÿ íîâûõ îòíîøåíèé ìåòàÿçûêà

ÐÍÔÇ_1 ïðèâåäåíî íà ðèñ. 4–8.

Îïðåäåëåíèå òåðìèíà structure íà÷èíàåòñÿ òåðìèíîì singleDefinit è ïðîäîëæà-

åòñÿ èòåðàöèåé (ïîâòîðåíèå ïðîèçâîëüíîå ÷èñëî ðàç) íåèìåíîâàííîé (àíîíèìíîé)

ïîñëåäîâàòåëüíîñòè òåðìèíà separator è òåðìèíà singleDefinit, îïðåäåëåííîãî òåð-

ìèíîì primary, âîçìîæíî íåãàòèâíûì (ñì. ðèñ. 2).

Îòìåòèì, ÷òî primary åñòü àëüòåðíàòèâà (ðèñ. 8) èìåíîâàííûõ òåðìèíîâ

(groupedSeq, optionalSeq, iterationSeq, mandatorySeq) è íåèìåíîâàííîé (àíîíèì-

íîé) ïîñëåäîâàòåëüíîñòè, ïåðâûì ýëåìåíòîì êîòîðîé ÿâëÿåòñÿ íåèìåíîâàííàÿ

(àíîíèìíàÿ) àëüòåðíàòèâà òåðìèíîâ (nameConcept è line), à âòîðûì ýëåìåíòîì –

íåèìåíîâàííàÿ (àíîíèìíàÿ) àëüòåðíàòèâà íåîáÿçàòåëüíûõ òåðìèíîâ analysis,

traceAnalysis è generation.
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truenegativ

[ negativ ] truenegativ

[ negativ ]

Ðèñ. 4. Ýêâèâàëåíòíûå âàðèàíòû
ãðàôà íåîáÿçàòåëüíîñòè (optional)
òåðìèíà negativ

Ðèñ. 5. Ýêâèâàëåíòíûå âàðèàíòû ãðàôà îáÿçàòåëüíîñòè òåðìèíà decimalDigit, çàïèñàííîì â
òåêñòîâîì îïðåäåëåíèè â ôîðìå integer = (: decimalDigit :);

letter

identifier

decimalDigit

identifier

letter

decimalDigit

Ðèñ. 6. Ýêâèâàëåíòíûå âàðèàíòû ãðàôà èäåíòèôèêàòîðà, íà÷èíàþùåãîñÿ áóêâîé, ñ ïîñëåäóþùèì

ïîâòîðåíèåì ïðîèçâîëüíîå ÷èñëî ðàç íåèìåíîâàííîé (àíîíèìíîé) àëüòåðíàòèâû òåðìèíîâ letter

è decimalDigit, çàïèñàííîì â òåêñòîâîì îïðåäåëåíèè â ôîðìå identifier = letter ( letter /

decimalDigit );

structure

singleDefinit

separator

structure

singleDefinit

separator

Ðèñ. 7. Ýêâèâàëåíòíûå âàðèàíòû ãðàôà îïèñàíèÿ òåðìèíà structure: structure = singleDefinit (sepa-
rator singleDefinit);



5. ÒÅÊÑÒÎÂÎÅ ÑÀÌÎÎÏÈÑÀÍÈÅ ÂÒÎÐÎÃÎ ÂÀÐÈÀÍÒÀ

ÐÀÑØÈÐÅÍÈß ÌÅÒÀßÇÛÊÀ ÍÎÐÌÀËÜÍÛÕ ÔÎÐÌ ÇÍÀÍÈÉ

Òåêñòîâîå ñàìîîïèñàíèå âòîðîãî âàðèàíòà ðàñøèðåíèÿ ìåòàÿçûêà ÍÔÇ

(ÐÍÔÇ_2) ïðåäñòàâëÿåòñÿ ñëåäóþùåé ñòðóêòóðîé:

1) description = determination+ ;

2) determination = [ negativ ] nameConcept definition bodyDeterm endDeterm;

3) nameConcept = identifier / integer / chainSigns;

4) identifier = letter ( letter / decimalDigit )*;

5) integer = decimalDigit+;

6) chainSigns = sign+;

7) bodyDeterm = structure / terminal;

8) terminal = space+;

9) structure = singleDefinit ( separator singleDefinit )*;

10) singleDefinit = [ negativ ] primary ( concatenate [ negativ ] primary )*;

11) primary = groupedSeq / optionalSeq / iterationSeq / mandatorySeq /

( nameConcept / line ) [ analysis / traceAnalysis / generation ];

12) groupedSeq = startGroupSymb bodyDeterm endGroupSymb;

13) optionalSeq = startOptionSymb bodyDeterm endOptionSymb;

14) iterationSeq = ( groupedSeq / bodyDeterm ) iterationSymb ;

15) mandatorySeq = ( groupedSeq / bodyDeterm ) mandatorySymb;

16) line = quotationMark nameConcept quotationMark;

Çäåñü iterationSymb — çíàê * èòåðàöèè (ïðîèçâîëüíîå ÷èñëî ïîâòîðåíèé ïðåä-

øåñòâóþùåãî ýëåìåíòà);

mandatorySymb — çíàê + îáÿçàòåëüíîñòè ïðåäøåñòâóþùåãî ýëåìåíòà (íå

íóëåâîå ÷èñëî åãî ïîâòîðåíèé);

startGroupSymb, endGroupSymb — ïàðà ñòðóêòóðíûõ ñêîáîê èçîáðàæàåòñÿ

ñèìâîëàìè ( è ) â îòëè÷èå îò ôèãóðíûõ ñêîáîê, èñïîëüçîâàííûõ â ðàñøèðåíèè

ìåòàÿçûêà ÐÍÔÇ_1.

Îñòàëüíûå îáîçíà÷åíèÿ ñîâïàäàþò ñ ïðèâåäåííûìè â ðàçä. 2. Ââèäó ýòèõ èç-

ìåíåíèé îáîçíà÷åíèé òåðìèíîâ iterationSymb, mandatorySymb, startGroupSymb,

endGroupSymb íåçíà÷èòåëüíî èçìåíèëîñü òåêñòîâîå è ãðàôè÷åñêîå îïèñàíèå

òåðìèíîâ èòåðàöèè (iterationSeq) è îáÿçàòåëüíîñòè (mandatorySeq) (ðèñ. 9).
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iterationSeq

iterationSymb

groupedSeq bodyDeterm

mandatorySeq

mandatorySymb

groupedSeq bodyDeterm

Ðèñ. 9. Ãðàôû îïèñàíèÿ òåðìèíîâ èòåðàöèè è îáÿçàòåëüíîñòè

Ðèñ. 8. Ãðàô îïèñàíèÿ òåðìèíà primary



Çà èñêëþ÷åíèåì ýòèõ îòëè÷èé, ãðàô âòîðîãî âàðèàíòà ðàñøèðåííîãî ìåòà-

ÿçûêà ÐÍÔÇ_2 ñîâïàäàåò ñ ïðèâåäåííûì íà ðèñ. 1 è ðèñ. 2 ãðàôîì ìåòàÿçûêà

ÐÍÔÇ_1.

6. ÈÑÏÎËÜÇÎÂÀÍÈÅ ÍÎÂÛÕ ÎÒÍÎØÅÍÈÉ ÎÏÈÑÀÍÈß
ÈÍÔÎÐÌÀÖÈÎÍÍÛÕ ÑÒÐÓÊÒÓÐ ÄËß ÑÎÊÐÀÙÅÍÈß ÒÅÊÑÒÎÂÎÃÎ
ÑÀÌÎÎÏÈÑÀÍÈß ÐÀÑØÈÐÅÍÍÎÃÎ ÌÅÒÀßÇÛÊÀ ÐÍÔÇ_2

Íîâûå îòíîøåíèÿ îïèñàíèÿ èíôîðìàöèîííûõ ñòðóêòóð ïîçâîëÿþò ýêîíîìíî

îïèñàòü ïðîèçâîëüíûå ñòðóêòóðû, â òîì ÷èñëå ñîêðàòèòü ïðåäñòàâëåíèå

(ñì. ðàçä. 5) ñàìîîïèñàíèÿ âòîðîãî âàðèàíòà (ÐÍÔÇ_2) ðàñøèðåíèÿ ìåòàÿçûêà

ÍÔÇ, âûïîëíèâ, ñëåäóþùèå ïðåîáðàçîâàíèÿ:

â îïðåäåëåíèè òåðìèíîâ determination, primary è line çàìåíèòü òåðìèí

nameConcept åãî îïðåäåëåíèåì ÷åðåç òåðìèíû identifier, integer è chainSigns, çà-

êëþ÷èâ åãî â ñòðóêòóðíûå êðóãëûå ñêîáêè;

â îïðåäåëåíèè òåðìèíà description çàìåíèòü òåðìèí determination åãî íîâûì

îïðåäåëåíèåì, çàêëþ÷èâ åãî â ñòðóêòóðíûå êðóãëûå ñêîáêè:

1) description = ([ negativ ] ( identifier / integer / chainSigns ) definition

bodyDeterm endDeterm)+;

2) identifier = letter ( letter / decimalDigit )*;

3) integer = decimalDigit+;

4) chainSigns = sign+;

5) bodyDeterm = structure / terminal;

6) terminal = space+;

7) structure = singleDefinit ( separator singleDefinit )*;

8) singleDefinit = [ negativ ] primary ( concatenate [ negativ ] primary )*;

9) primary = groupedSeq / optionalSeq / iterationSeq / mandatorySeq / (( identifier /

integer / chainSigns ) / line ) [ analysis / traceAnalysis / generation ];

10) optionalSeq = startOptionSymb bodyDeterm endOptionSymb;

11) groupedSeq = startGroupSymb bodyDeterm endGroupSymb;

12) iterationSeq = ( groupedSeq / bodyDeterm ) iterationSymb ;

13) mandatorySeq = ( groupedSeq / bodyDeterm ) mandatorySymb;

14) line = quotationMark ( identifier / integer / chainSigns ) quotationMark;

Â ðåçóëüòàòå ýòèõ ïðåîáðàçîâàíèé èñêëþ÷åíû äâå (èç 16) ïðîäóêöèè çà ñ÷åò

íåçíà÷èòåëüíîãî óñëîæíåíèÿ ñòðóêòóðû îïèñàíèÿ.

ÇÀÊËÞ×ÅÍÈÅ

Ïðåäëîæåíû äâà âàðèàíòà ôîðìàëüíîãî îïèñàíèÿ ìåòàÿçûêà íîðìàëüíûõ ôîðì

çíàíèé, ðàñøèðåííîãî ñòèëèñòè÷åñêèìè îòíîøåíèÿìè îïèñàíèÿ èíôîðìàöèîí-

íûõ ñòðóêòóð. Ïîêàçàíî, ÷òî ââåäåíèå íîâûõ îòíîøåíèé îñóùåñòâëÿåòñÿ äî-

ñòàòî÷íî ëåãêî — îïèñàíèåì èõ ñòðóêòóð â áàçîâûõ îòíîøåíèÿõ ìåòàÿçûêà

íîðìàëüíûõ ôîðì çíàíèé. Ïðåäñòàâëåííûå äâà ðàñøèðåíèÿ ìåòàÿçûêà íîð-

ìàëüíûõ ôîðì çíàíèé ÿâëÿþòñÿ àëüòåðíàòèâíûìè âàðèàíòàìè. Îíè ïîëíîñòüþ

ýêâèâàëåíòíû îòíîñèòåëüíî âûðàçèòåëüíûõ âîçìîæíîñòåé: êàæäûé âàðèàíò ðå-

àëèçóåò îäèíàêîâûå îïåðàöèè ðàñïîçíàâàíèÿ è ïîðîæäåíèÿ íàä ïðîèçâîëüíû-

ìè èíôîðìàöèîííûìè ñòðóêòóðàìè, ñîñòàâëåííûìè íà ìíîæåñòâå îòíîøåíèé

ìåòàÿçûêà EBNF.
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Àíîòàö³ÿ. Ðîçãëÿíóòî äâà âàð³àíòè òåêñòîâîãî ³ ãðàô³÷íîãî îïèñó ìåòàìîâè
íîðìàëüíèõ ôîðì çíàíü, ðîçøèðåíî¿ ñòèë³ñòè÷íèìè â³äíîøåííÿìè îïèñó
³íôîðìàö³éíèõ ñòðóêòóð. Íàá³ð â³äíîøåíü íîðìàëüíèõ ôîðì çíàíü (àëüòåð-
íàòèâà, êîíêàòåíàö³ÿ, çàïåðå÷åííÿ òà ³òåðàö³ÿ) ðîçøèðåíî äâîìà íîâèìè
â³äíîøåííÿìè: îáîâ’ÿçêîâîñò³ — íå íóëüîâîþ ê³ëüê³ñòþ ïîâòîðåíü
(mandatory) äåÿêî¿ ñòðóêòóðè, íåîáîâ’ÿçêîâîñò³ (optional) äåÿêî¿ ñòðóêòóðè ³
ñòðóêòóðíèìè (grouped) äóæêàìè. Ó òåêñòîâ³é ³ ãðàô³÷í³é ôîðìàõ íàâåäåíî
îïèñè íîâèõ â³äíîøåíü ÷åðåç áàçîâ³ â³äíîøåííÿ.
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â³äíîøåííÿ îáîâ’ÿçêîâîñò³, â³äíîøåííÿ íåîáîâ’ÿçêîâîñò³, ñòðóêòóðí³ äóæêè.

A.F. Kurgaev
THE EXTENDED META-LANGUAGE OF NORMAL FORMS OF KNOWLEDGE

Abstract. Two variants of text and graphic descriptions of the meta-language of
normal forms of knowledge, extended by the stylistic relations of the
information structure descriptions, are presented. The set of the relations of
normal forms of knowledge (alternative, concatenation, negation and iteration) is
extended by two new relations: commitment relation (non-zero number of
repetitions of some structure) and non-commitment relation of some structure,
and structure brackets. The descriptions of new relations in text and graphic
forms are also presented through the basic relations.

Keywords: meta-language, self-description of the meta-language, self-description
graph of the meta-language, commitment relation, non-commitment relation,
structure brackets.
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