Chapter 5 App endix 85

86 CHAPTER 5. APPENDIX 5.1 Algorithm for Recognition Pro cess of a Grammar System F or a giv en grammar, i.e. a set of rewriting rules, there are some algorithm to decide whether a giv en w ord can b e accepted b y the grammar, if the grammar b elongs to the class of con text free [46, 86]. In this app endix w e in tro duce one of suc h algorithms whic h used in our language game. The basic problem in rewriting pro cess is the undeterminisit y ab out more than t w o applicable rules and p ositions to rewrite. In the deriv ation pro cess, w e in tro duced randomness to adopt a rule from plural applicable rules and the leftmost deriv ation. But in the recognition pro cess w e m ust determine without am biguit y whether a giv en w ord is in v olv ed in a language of a giv en grammar. T o this end w e in tro duce a mark er to decide a p osition to apply a rule and test all p ossible sub-searc h-trees un til the w ord is rewritten bac k to the initial sym b ol. A t �rst, w e transform eac h rule ( � ! � ) of a giv en grammar G to a corresp onding rev erse rule with a mark er whic h is denoted b y #, � # ! � # : (5 : 1) Second, add t w o rules to mo v e the mark er at the end of rule list, #0 ! 0# ; #1 ! 1# : (5 : 2) A grammar with mark er G # is constructed b y these transformation rules for the grammar G . Third, the mark er is attac hed to the head of a giv en w ord w tested whether it is in v olv ed in the language of the grammar G , # w : (5 : 3) If the giv en w ord w is acceptable b y the grammar G or not is attributed to whether the rules in the mark ed grammar G # can rewrite the mark ed w ord # w to the target w ord, S # : (5 : 4) Note that there is no undeterminisit y ab out the p osition to apply a rule in this grammar G # , since only one mark er # can app ear in a w ord. Eac h agen t ha v e its rules in the list form. A rewriting rule whic h can rewrite the w ord are searc hed from the top of the list. If there is an applicable rule, the mark ed w ord is rewritten b y

5.1. ALGORITHM F OR RECOGNITION PR OCESS OF A GRAMMAR SYSTEM 87 the rule. No more applicable rules exp ect for the rules to mo v e the mark er can b e found, the mark er is mo v ed to righ t b y using one of the rules to mo v e the mark er. Once a w ord ha v e b een rewritten, then the rule searc h pro cess is restart from the top of the list. The rewriting pro cess �nishes if the w ord is written as S # and w e kno w that the giv en w ord w can b e accepted b y the giv en grammar G . If there is no applicable rule ev en if the w ord do es not coincide with the target w ord S #, w e put the written w ord bac k one rewriting step, and the searc h pro cess is restarted from the next rule of the last application. This recursiv e pro cess is con tin ued un til there is no rule whic h is not tried. W e kno w the giv en grammar G can not accept the giv en w ord w , if the written w ords ha v e nev er accord with the target w ord in spite that all rules ha v e tried. It is when the rewritten w ord b ecome w #. W e sho w some examples. F or a grammar G with rule set, S ! 0 ; S ! A 1 ; A ! 10 ; A ! 1 S; B ! A; S ! 10 ; the corresp onding grammar with mark er G # consists of the follo wing rules: 0# ! S # ; A 1# ! S # ; 10# ! A # ; 1 S # ! A # ; A # ! B # ; 10# ! S # ; #0 ! 0# ; #1 ! 1# : A w ord 101 is rewritten as the follo wing pro cess: #101 ) 1#01 ) 10#1 ) 1 S #1 ) A #1 ) A 1# ) S # : Since it can b e rewritten to the target w ord S #, the w ord 101 is acceptable b y the grammar G . Next example is a rewriting pro cess with putting bac k. A w ord 10 is rewritten as follo wing pro cesses: #10 ) 1#0 ) 10# ) A # ) B # ) � Since the w ord B # cannot b e rewritten an y more, denoted b y ) � , w e put bac k the w ord one step to the w ord A #. And then w e restart the searc h pro cess from the next of the last applied rule in the list. Namely , w e b egin to searc h the �tting rule from 10# ! S #, since the w ord A # is rewritten b y the rule A # ! B #. A # ) �

88 CHAPTER 5. APPENDIX But there is not an y rule in the remainders of the list. W e put bac k again and the searc h pro cess is restarted from the next rule of the rule whic h has b een applied to rewrite the w ord 10# to A #, i.e. 1 S # ! A #, then the rewriting pro cess is restarted as, 10# ) S # : Because w e can attain to the target w ord, it is made sure that the grammar G accepts the w ord 10. A failure pro cess is displa y ed as a last example. The rewriting pro cess of the w ord 00 pro ceeds as follo wing: #00 ) 0#0 ) S #0 ) S 0# ) � S #0 ) � 0#0 ) 00# ) � :