ÈÅÌÁ:


Íá ó÷åäéáóôåß êáé íá õëïðïéçèåß áðü êÜèå ïìÜäá äõï óðïõäáóôþí Ýíáò ìåôáãëùôôéóôÞò ãéá ôç ãëþóóá Blaise. Ãëþóóá õëïðïßçóçò ìðïñåß íá åßíáé åßôå ç C++ (ðïõ óõíéóôÜôáé) åßôå ç C. ÅðéôñÝðåôáé íá ÷ñçóéìïðïéçèïýí êáé åðßóçò óõíéóôÜôáé ç ÷ñÞóç åñãáëåßùí, ð.÷. lex êáé yacc, flex êáé bison, flex++ êáé bison++, ELI, ê.ëð. Ðåñéóóüôåñåò ðëçñïöïñßåò ó÷åôéêÜ ìå áõôÜ ôá åñãáëåßá èá äïèïýí óôéò ðáñáäüóåéò.


Ôá ôìÞìáôá ôïõ ìåôáãëùôôéóôÞ êáé ïé áíôßóôïé÷åò çìåñïìçíßåò ðáñÜäïóçò öáßíïíôáé óôïí ðáñáêÜôù ðßíáêá:


ÔìÞìá ôïõ ìåãáãëùôôéóôÞ�
ÐáñÜäïóç�
ÌïíÜäåò�
Bonus�
�
Ëåêôéêüò áíáëõôÞò�
13 Ìáñôßïõ�
0.5�
–�
�
Óõíôáêôéêüò áíáëõôÞò�
3 Áðñéëßïõ�
1.0�
0.5�
�
ÅíäéÜìåóïò êþäéêáò�
8 ÌáÀïõ�
2.0�
0.5�
�
Âåëôéóôïðïßçóç�
–�
–�
1.0�
�
Ôåëéêüò êþäéêáò�
12 Éïõíßïõ�
1.5�
–�
�
ÓõíïëéêÞ åñãáóßá êáé Ýêèåóç�
ùò ôçí åîÝôáóç�
5.0�
2.0�
�
� EMBED Word.Picture.6  ���


Ãéá ôá äéÜöïñá ôìÞìáôá ôçò åñãáóßáò ðñÝðåé íá ðáñáäßäåôáé åìðñüèåóìá áðü êÜèå ïìÜäá äéóêÝôá ìå ôïí áíôßóôïé÷ï êþäéêá, êáèþò êáé Ýíá åêôåëÝóéìï ðñüãñáììá åðßäåéîçò ôçò ëåéôïõñãßáò ôïõ áíôßóôïé÷ïõ ôìÞìáôïò. Ðáñáêáëïýìå, ìçí ðáñáäßäåôå ôõðùìÝíåò åñãáóßåò! Ôá ðåñéå÷ü�ìåíá ôçò ôåëéêÞò Ýêèåóçò èá áíáêïéíùèïýí áñãüôåñá. ÁõôÞ èá ðñÝðåé íá óõíïäåýåôáé áðü äéóêÝôá ìå ôïí ðëÞñç êþäéêá, ôïí åêôåëÝóéìï ìåôáãëùôôéóôÞ, ðáñáäåßãìáôá êáé ôï êåßìåíï ôçò ôåëéêÞò Ýêèåóçò.


� EMBED Word.Picture.6  ���


Áðü ôéò äõï ìïíÜäåò bonus ðïõ ðñïóöÝñïíôáé, ç ðñþôç áöïñÜ ôçí õëïðïßçóç ðëÞñïõò óçìáóéïëïãéêÞò áíÜëõóçò êáé êáôáíÝìåôáé êáôÜ ôï Þìéóõ óôï óõíôáêôéêü áíáëõôÞ êáé ôïí åíäéÜìåóï êþäéêá. Ç äåýôåñç áöïñÜ ôçí õëïðïßçóç öÜóçò âåëôéóôïðïßçóçò åíäéÜìåóïõ Þ/êáé ôåëéêïý êþäéêá.


ÐåñéãñáöÞ ôçò ãëþóóáò Blaise


Ç ãëþóóá Blaise åßíáé Ýíá ìéêñü õðïóýíïëï ôçò Standard (ANSI/ISO) Pascal. Ïöåßëåé ôï üíïìÜ ôçò óôïí Blaise Pascal, ôïõ ïðïßïõ ôï åðßèåôï ïíïìÜæåé ôçí äçìïöéëÞ ãëþóóá ðñïãñáììáôéóìïý. Ôá ÷áñáêôçñéóôéêÜ ôçò åí óõíôïìßá åßíáé ôá åîÞò:


äïìÞ êáé óýíôáîç åíôïëþí üðùò óôçí Pascal, ìå óçìáíôéêÝò ðåñéêïðÝò


åìâÝëåéá ìåôáâëçôþí üðùò óôçí Pascal


âáóéêïß ôýðïé äåäïìÝíùí ãéá áêÝñáéïõò êáé ëïãéêÝò ìåôáâëçôÝò


Ðåñéóóüôåñåò ëåðôïìÝñåéåò ôçò ãëþóóáò äßíïíôáé óôéò ðáñáãñÜöïõò ðïõ áêïëïõèïýí.


ÁíáãíùñéóôéêÜ


Ôá áíáãíùñéóôéêÜ (identifiers) ôçò ãëþóóáò Blaise áðáñôßæïíôáé áðü ãñÜììáôá (A..Z, a..z) êáé øçößá (0..9). Åíá áíáãíùñéóôéêü äåí ìðïñåß íá áñ÷ßæåé áðü øçößï. Ôá ðåæÜ êáé ôá áíôßóôïé÷á êåöáëáßá ãñÜììáôá èåùñïýíôáé éóïäýíáìá.


Ôá ðáñáêÜôù áíáãíùñéóôéêÜ ðïõ áíôéóôïé÷ïýí óå ëÝîåéò êëåéäéÜ åßíáé äåóìåõìÝíá êáé äåí åðéôñÝðåôáé íá ÷ñçóéìïðïéïýíôáé ùò êïéíÜ áíáãíùñéóôéêÜ. Ç óçìáóßá ôïõò åîçãåßôáé óå åðüìåíåò ðáñáãñÜöïõò.


and�
begin�
boolean�
div�
else�
�
end�
false�
function�
if�
integer�
�
mod�
not�
or�
procedure�
program�
�
then�
true�
var�
while�
�
�
Åðßóçò, ôá ðáñáêÜôù áíáãíùñéóôéêÜ áíôéóôïé÷ïýí óå ðñïêáèïñéóìÝíåò äéáäéêáóßåò êáé óõíáñôÞóåéò. Åßíáé ðñïêáèïñéóìÝíá áëëÜ åðéôñÝðåôáé íá ÷ñçóéìïðïéçèïýí ùò êïéíÜ áíáãíùñéóôéêÜ, ÷Üíïíôáò ôçí åéäéêÞ óçìáóßá ôïõò ðïõ ðåñéãñÜöåôáé óå åðüìåíåò ðáñáãñÜöïõò.


readb�
readi�
writeb�
writei�
writeln�
�
Âáóéêïß ôýðïé äåäïìÝíùí


Ïé âáóéêïß ôýðïé äåäïìÝíùí ðïõ õðïóôçñßæåé ç ãëþóóá Blaise åßíáé ïé åîÞò:


Ôýðïò�
ÐåñéãñáöÞ�
�
integer�
áêÝñáéïé áñéèìïß ôùí 16 bit óå ðáñÜóôáóç óõìðëçñþìáôïò ùò ðñïò äýï (-32768 ùò 32767)�
�
boolean�
ëïãéêÝò ìåôáâëçôÝò, óå ðáñÜóôáóç 8 bit (0=false, 1=true)�
�
Ïé áêÝñáéåò óôáèåñÝò áðïôåëïýíôáé áðü Ýíá ðñïáéñåôéêü ðñüóçìï áêïëïõèïýìåíï áðü Ýíá Þ ðåñéóóüôåñá äåêáäéêÜ øçößá. Ðáñáäåßãìáôá áêÝñáéùí óôáèåñþí åßíáé ôá åîÞò:


0	5	-10	7483	-25983


Ïé óôáèåñÝò ëïãéêïý ôýðïõ åßíáé äõï: false êáé true.


ÌïíÜäåò ðñïãñÜììáôïò


Ç Blaise üðùò êáé ç Pascal åßíáé ìéá äïìçìÝíç (block structured) ãëþóóá. Ïé äéáäéêáóßåò êáé ïé óõíáñôÞóåéò ìðïñïýí íá åßíáé öùëéáóìÝíåò (nested) ç ìéá ìÝóá óôçí Üëëç. Ïé êáíüíåò åìâÝëåéáò åßíáé ßäéïé ìå áõôïýò ôçò Pascal. Åíá ðñüãñáììá ôçò ãëþóóáò Blaise Ý÷åé ôç äïìÞ åíüò ðñïãñÜììáôïò Pascal. Ç ðëÝïí åîùôåñéêÞ äïìéêÞ ìïíÜäá åßíáé ôï ðñüãñáììá (program) ðïõ ìðïñåß íá ðåñéÝ÷åé äéáäéêáóßåò (procedures) êáé óõíáñôÞóåéò (functions). Ôï ðñüãñáììá äåí ìðïñåß íá êëçèåß ïýôå êáé äÝ÷åôáé ïñßóìáôá. Ïé ðáñÜìåôñïé ôùí äéáäéêáóéþí êáé ôùí óõíáñôÞóåùí ðåñíïýí õðï÷ñåùôéêÜ êáô’ áîßá. ÐÝñáóìá ðáñáìÝôñùí êáô’ áíáöïñÜ äåí ðñïâëÝðåôáé.


ÅíôïëÝò


Ïé åíôïëÝò ôçò ãëþóóáò Blaise Ý÷ïõí ôçí ßäéá ìïñöÞ ìå ôéò áíôßóôïé÷åò åíôïëÝò ôçò ãëþóóáò Pascal. Ç óýíèåôç åíôïëÞ ïñßæåôáé áðü ôéò äåóìåõìÝíåò ëÝîåéò begin êáé end. Ï ÷áñáêôÞñáò ; (åñùôçìáôéêü, semicolon) ÷ñçóéìåýåé ãéá ôï äéá÷ùñéóìü åíôïëþí ðïõ áíÞêïõí óôçí ßäéá óýíèåôç åíôïëÞ. Ç åíôïëÞ åê÷þñçóçò Ý÷åé ôçí ßäéá óýíôáîç êáé óçìáóéïëïãßá ìå ôçí áíôßóôïé÷ç åíôïëÞ ôçò Pascal. Ïé åíôïëÝò åëÝã÷ïõ ðïõ åðéôñÝðåé ç ãëþóóá åßíáé ïé áêüëïõèåò êáé ç óçìáóéïëïãßá ôïõò åßíáé ç ßäéá üðùò óôç ãëþóóá Pascal.


if ëïãéêÞ-Ýêöñáóç then åíôïëÞ [ else åíôïëÞ ]


while ëïãéêÞ-Ýêöñáóç do åíôïëÞ


Ç åíôïëÞ êëÞóçò äéáäéêáóßáò Ý÷åé ôçí ßäéá óýíôáîç êáé óçìáóéïëïãßá ìå ôçí áíôßóôïé÷ç åíôïëÞ ôçò ãëþóóáò Pascal. Ç åðéóôñïöÞ áðü äéáäéêáóßá Þ óõíÜñôçóç ãßíåôáé õðï÷ñåùôéêÜ óôï ôÝëïò ôçò áíôßóôïé÷çò äïìéêÞò ìïíÜäáò (óôç Standard Pascal äåí õðÜñ÷åé åíôïëÞ return). Ç åðéóôñïöÞ áðïôåëÝóìáôïò áðü óõíÜñôçóç ãßíåôáé ìå åê÷þñçóç óôï üíïìá ôçò óõíÜñôçóçò, üðùò áêñéâþò êáé óôçí Pascal.


ÔåëåóôÝò


Ïé ôåëåóôÝò ôçò ãëþóóáò Blaise äßíïíôáé ðáñáêÜôù. Ç ðñïôåñáéüôçôá (precedence) êáé ç ðñïóåôáéñéóôéêüôçôá (associativity) ôùí ôåëåóôþí áõôþí åßíáé ç ßäéá ìå áõôÞ ôùí ôåëåóôþí ôçò ãëþóóáò Pascal. Ç ðñïôåñáéüôçôá ôùí ôåëåóôþí äßíåôáé óôïí ðáñáêÜôù ðßíáêá (áðü ìåãáëýôåñç ðñïò ìéêñüôåñç ðñïôåñáéüôçôá). ÔåëåóôÝò ðïõ âñßóêïíôáé óôçí ßäéá ãñáììÞ Ý÷ïõí ôçí ßäéá ðñïôåñáéüôçôá êáé åßíáé áñéóôåñÜ ðñïóåôáéñéóôéêïß.


ÔåëåóôÝò�
ÐåñéãñáöÞ�
�
not�
ÔåëåóôÞò ëïãéêÞò Üñíçóçò�
�
* div mod and�
Ðïëëáðëáóéáóôéêïß ôåëåóôÝò�
�
+ - or�
Ðñïóèåôéêïß ôåëåóôÝò�
�
= <> > < >= <=�
Ó÷åóéáêïß ôåëåóôÝò�
�
�
Áñéèìçôéêïß ôåëåóôÝò


Ïé áñéèìçôéêïß ôåëåóôÝò ìå Ýíá ôåëïýìåíï ôçò ãëþóóáò Blaise åßíáé ïé åîÞò:


ÔåëåóôÞò�
Óçìáóßá�
�
+�
Èåôéêü ðñüóçìï (ôáõôüôçôá)�
�
-�
Áñíçôéêü ðñüóçìï (áíôßèåôïò)�
�
Ïé äõáäéêïß áñéèìçôéêïß ôåëåóôÝò ôçò ãëþóóáò åßíáé ïé åîÞò:


ÔåëåóôÞò�
Óçìáóßá�
�
+�
Ðñüóèåóç áêåñáßùí�
�
-�
Áöáßñåóç áêåñáßùí�
�
*�
Ðïëëáðëáóéáóìüò áêåñáßùí�
�
div�
Ðçëßêï áêÝñáéáò äéáßñåóçò�
�
mod�
Õðüëïéðï áêÝñáéáò äéáßñåóçò�
�
Ôá ôåëïýìåíá ôùí áñéèìçôéêþí ôåëåóôþí ðñÝðåé íá åßíáé Ýãêõñåò áêÝñáéåò åêöñÜóåéò. Ôï áðïôÝëåóìÜ ôïõò åßíáé áêÝñáéïõ ôýðïõ.


Ó÷åóéáêïß ôåëåóôÝò


Ïé ó÷åóéáêïß ôåëåóôÝò ôçò ãëþóóáò Blaise öáßíïíôáé óôïí ðáñáêÜôù ðßíáêá.


ÔåëåóôÞò�
Óçìáóßá�
�
=�
ßóï�
�
<>�
äéÜöïñï�
�
>�
ìåãáëýôåñï�
�
<�
ìéêñüôåñï�
�
>=�
ìåãáëýôåñï Þ ßóï�
�
<=�
ìéêñüôåñï Þ ßóï�
�
Ôá ôåëïýìåíá ôùí ó÷åóéáêþí ôåëåóôþí ðñÝðåé íá åßíáé ôïõ ßäéïõ ôýðïõ. Ãéá ôåëïýìåíá ëïãéêïý ôýðïõ åðéôñÝðåôáé ìüíï ç óýãêñéóç éóüôçôáò Þ áíéóüôçôáò. Ôá áðïôåëÝóìáôá ôùí ó÷åóéáêþí ôåëåóôþí åßíáé ëïãéêÝò åêöñÜóåéò.


Ëïãéêïß ôåëåóôÝò


Ïé ëïãéêïß ôåëåóôÝò ôçò ãëþóóáò Blaise åßíáé ôñåéò:


ÔåëåóôÞò�
Óçìáóßá�
�
or�
ËïãéêÞ äéÜæåõîç (Þ)�
�
and�
ËïãéêÞ óýæåõîç (êáé)�
�
not�
ËïãéêÞ Üñíçóç (ü÷é)�
�
Ïé ôåëåóôÝò or êáé and åßíáé äõáäéêïß, åíþ ï ôåëåóôÞò not äÝ÷åôáé Ýíá ôåëïýìåíï. Ôá ôåëïýìåíá ðñÝðåé íá åßíáé Ýãêõñåò ëïãéêÝò åêöñÜóåéò. Ôï áðïôÝëåóìá åßíáé åðßóçò ëïãéêÞ Ýêöñáóç.


Ó÷üëéá


Ôá ó÷üëéá óôç ãëþóóá Blaise ðåñéêëåßïíôáé áðü ôéò áêïëïõèßåò ÷áñáêôÞñùí (* êáé *) êáé äåí ìðïñïýí íá åßíáé öùëéáóìÝíá (nested).


ÐñïêáèïñéóìÝíåò äéáäéêáóßåò êáé óõíáñôÞóåéò


Ïé ðñïêáèïñéóìÝíåò äéáäéêáóßåò writei êáé writeb ÷ñçóéìïðïéïý�íôáé ãéá ôçí åêôýðùóç áêåñáßùí êáé ëïãéêþí ôéìþí áíôßóôïé÷á. ÄÝ÷ïíôáé ìéá ðáñÜìåôñï áêÝñáéïõ êáé ëïãéêïý ôýðïõ áíôßóôïé÷á. Ïé ôéìÝò ôõðþíïíôáé êÜèå ìéá óå îå÷ùñéóôÞ ãñáììÞ. Ïé õðïèåôéêÝò åðéêåöáëßäåò ôïõò åßíáé:


procedure writei (i : integer);


procedure writeb (b : boolean);


Ç ðñïêáèïñéóìÝíç äéáäéêáóßá writeln ÷ñçóéìïðïéåßôáé ãéá ôçí åêôýðùóç ìéáò êåíÞò ãñáììÞò. Äå äÝ÷åôáé êáìéÜ ðáñÜìåôñï. Ç õðïèåôéêÞ åðéêåöáëßäá ôçò åßíáé:


procedure writeln;


Ïé ðñïêáèïñéóìÝíåò óõíáñôÞóåéò readi êáé readb ÷ñçóéìïðïéïýíôáé ãéá ôçí åßóïäï áêåñáßùí êáé ëïãéêþí ôéìþí áíôßóôïé÷á. Äå äÝ÷ïíôáé ðáñáìÝôñïõò. Êáé ïé äõï óõíáñôÞóåéò äéáâÜæïõí ìéá ïëüêëçñç ãñáììÞ áðü ôï áñ÷åßï åéóüäïõ Þ ôï ðëçêôñïëüãéï. Óôç óõíÝ÷åéá áãíïïýí ôïõò ëåõêïýò ÷áñáêôÞñåò ðïõ ðéèáíþò âñßóêïíôáé óôçí áñ÷Þ ôçò ãñáììÞò ðïõ äéáâÜóôçêå. Ç óõíÜñôçóç readi åðéóôñÝöåé áêÝñáéá ôéìÞ, ðïõ åßíáé 0 óôçí ðåñßðôùóç ðïõ ç äïèåßóá ãñáììÞ äåí ðåñéãñÜöåé Ýãêõñï áêÝñáéï áñéèìü. Ç óõíÜñôçóç readb åðéóôñÝöåé ëïãéêÞ ôéìÞ, ðïõ åßíáé true áí ï ðñþôïò ìç ëåõêüò ÷áñáêôÞñáò ôçò ãñáììÞò åßíáé ôï ãñÜììá ‘t’ (ðåæü Þ êåöáëáßï), äéáöïñåôéêÜ false. Ïé õðïèåôéêÝò åðéêåöáëßäåò ôïõò åßíáé:


function readi : integer;


function readb : boolean;


�
Ç ãñáììáôéêÞ ôçò ãëþóóáò Blaise


ÐáñáêÜôù äßíåôáé ç ãñáììáôéêÞ ôçò ãëþóóáò Blaise óå ìïñöÞ extended BNF. Ôá ôåñìáôéêÜ óýìâïëá áíáãñÜöïíôáé ìå Ýíôïíïõò ÷áñáêôÞñåò êáé ìÝóá óå äéðëÜ åéóáãùãéêÜ. ÌÝóá óå ãùíéáêÝò áãêýëåò áíáãñÜöïíôáé ôá ìç ôåñìáôéêÜ óýìâïëá êáé êáô’ åîáßñåóç ïé ëåêôéêÝò ìïíÜäåò:


<integer-constant>	:	áêÝñáéá óôáèåñÜ (÷ùñßò ðñüóçìï)


<id>	:	áíáãíùñéóôéêü


� EMBED Word.Picture.6  ���


Óçìåéþíåôáé üôé ç ãñáììáôéêÞ ôçò ãëþóóáò, óôç ìïñöÞ ðïõ äßíåôáé, äåí áíÞêåé óôïí ôýðï LL(1). ÊáôÜ óõíÝðåéá äåí ìðïñåß íá ÷ñçóéìïðïéçèåß Üìåóá ãéá êáôáóêåõÞ óõíôáêôéêïý áíáëõôÞ áíáäñïìéêÞò êáôÜâáóçò, áëëÜ ðñÝðåé íá ôñïðïðïéçèåß êáôÜëëçëá.


<program>	::=	“program” <id> “;” <block> “.”


<block>	::=	(<local-definition>)*�				<compound-statement>


<local-definition>	::=	<variable-definition>�		|	<procedure-definition>�		|	<function-definition>


<variable-definition>	::=	“var” (<def-some-variables> “;”)+


<def-some-variables>	::=	<id> (“,” <id>)* “:” <data-type>


<procedure-definition>	::=	<procedure-header> <block> “;”


<procedure-header>	::=	“procedure” <id>�				<formal-parameters> “;”


<function-definition>	::=	<function-header> <block> “;”


<function-header>	::=	“function” <id> <formal-parameters>�				“:” <data-type> “;”


<formal-parameters>	::=	[ “(” <formal-parameter>�				(“;” <formal-parameter>)* “)” ]


<formal-parameter>	::=	<id> (“,” <id>)* “:” <data-type>


<data-type>	::=	“integer” | “boolean”


<statement>	::=	(�		|	<assignment>�		|	<if-statement>�		|	<while-statement>�		|	<proc-func-call>�		|	<compound-statement>	


<assignment>	::=	<id> “:=” <expression>


<if-statement>	::=	“if” <expression> “then” <statement>�				[ “else” <statement> ]


<while-statement>	::=	“while” <expression> “do”�				<statement>


<proc-func-call>	::=	<id> [ “(” <actual-parameters> “)” ]


<actual-parameters>	::=	<expression> (“,” <expression>)*


<compound-statement>	::=	“begin” [ <statement>�				(“;” <statement>)* ] “end”


<expression>	::=	<expression> <binary-operator>�				<expression>�		|	<unary-operator> <expression>�		|	<proc-func-call>�		|	“(” <expression> “)”�		|	<integer-constant>�		|	<id>


<binary-operator>	::=	“=” | “<>” | “or” | “and” �		|	“<” | “>”  | “>=” | “<=”�		|	“+” | “-”  | “*”  | “div” | “mod”


<unary-operator>	::=	“+” | “-”  | “not”


Ç âéâëéïèÞêç Ýôïéìùí óõíáñôÞóåùí


ÐñïêåéìÝíïõ íá õëïðïéçèïýí ïé ðñïêáèïñéóìÝíåò äéáäéêáóßåò êáé óõíáñôÞóåéò ôçò ãëþóóáò Blaise, Ý÷åé õëïðïéçèåß ìéá âéâëéïèÞêç Ýôïéìùí óõíáñôÞóåùí (run-time library). Ç âéâëéïèÞêç áõôÞ Ý÷åé ãñáöåß óå 8086 assembly êáé ðñÝðåé íá ÷ñçóéìïðïéçèåß êáôÜ ôç óõíÝíùóç (linking) ôïõ ôåëéêïý êþäéêá ôùí ðñïãñáììÜôùí óå ãëþóóá Blaise.


ÊáôÜ ôç äçìéïõñãßá ôïõ ôåëéêïý êþäéêá, ïé åîùôåñéêÝò óõíáñôÞóåéò, ãéá ôéò ïðïßåò äå ãñÜöåôáé êþäéêáò, èá ðñÝðåé íá äçëþíïíôáé þóôå íá óõìðåñéëçöèïýí áñãüôåñá áðü ôï óõíäÝôç (linker). Ãéá êÜèå åîùôåñéêÞ óõíÜñôçóç áðáéôåßôáé óôï áñ÷åßï ôïõ ôåëéêïý êþäéêá ç ðñïóèÞêç ìéáò ãñáììÞò ôçò ìïñöÞò:


extrn üíïìá-óõíÜñôçóçò : proc
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Óôç ãñáììÞ áõôÞ, ôï üíïìá êÜèå åîùôåñéêÞò óõíÜñôçóçò áðïôåëåßôáé áðü ôï ÷áñáêôÞñá _ (underscore) áêïëïõèïýìåíï áðü ôï ðñáãìáôéêü üíïìá ôçò åîùôåñéêÞò óõíÜñôçóçò. ÄçëáäÞ, äåí åðéäéþêåôáé íá ãßíïõí ìïíáäéêÜ ôá ïíüìáôá ìå ôçí ðñïóèÞêç áêåñáßùí óôï ôÝëïò, üðùò ðåñéãñÜöåôáé óôç óåëßäá 197 ôïõ âéâëßïõ.


Ïé ãñáììÝò áõôÝò ìðïñïýí íá ôïðïèåôçèïýí (ó÷åäüí) ïðïõäÞðïôå áëëÜ êáôÜ ðñïôßìçóç óôï ôÝëïò ôïõ áñ÷åßïõ ìå ôïí ôåëéêï êþäéêá, ðñéí ôç ëÞîç ôïõ ôìÞìáôïò xseg.


�
Ðáñáäåßãìáôá


Óôçí ðáñÜãñáöï áõôÞ äßíïíôáé ôñßá ðáñáäåßãìáôá ðñïãñáììÜôùí óôç ãëþóóá Blaise. Äßíåôáé åðßóçò ï åíäéÜìåóïò êáé ï ôåëéêüò êùäéêáò, ðïõ ðñÝðåé íá ðáñÜãåôáé áðü ôï ìåôáãëùôôéóôÞ ôçò Blaise. Óçìåéþíåôáé üôé óå êáìéÜ öÜóç ôçò ìåôáãëþôôéóçò äåí Ý÷ïõí ãßíåé âåëôéóôïðïéÞóåéò.


Åðéóçìáßíåôáé üôé, ëüãù Ýëëåéøçò ìåôáãëùôôéóôÞ ôçò ãëþóóáò Blaise ðïõ íá âñßóêåôáé óå ëåéôïõñãßá, ôá ðáñáäåßãìáôá ðïõ áêïëïõèïýí Ý÷ïõí ìåôáãëùô�ôéóèåß ÷åéñùíáêôéêÜ. Ôï ãåãïíüò áõôü êáèéóôÜ åîáéñåôéêÜ ðéèáíÞ, áí ü÷é âÝâáéç, ôçí ýðáñîç áóõíåðåéþí áíÜìåóá óôïí åíäéÜìåóï Þ ôïí ôåëéêü êþäéêá ðïõ ðñïôåßíåôáé êáé óôïí áíôßóôïé÷ï êþäéêá, ðïõ èá Ýðñåðå íá ðáñÜãåôáé ìå âÜóç ôï âéâëßï. ÐÜíôùò, ï ôåëéêüò êþäéêáò Ý÷åé åëåã÷èåß ùò ðñïò ôçí ïñèüôçôÜ ôïõ êáé Ý÷åé äéáðéóôùèåß üôé åêôåëåßôáé ÷ùñßò ëÜèç.


Ðåò ãåéÜ!


Ôï ðáñáêÜôù ðáñÜäåéãìá åßíáé ôï áðëïýóôåñï ðñüãñáììá óôç ãëþóóá Blaise, ðïõ ðáñÜãåé êÜðïéï áðïôÝëåóìá ïñáôü óôï ÷ñÞóôç. Ôï ðñüãñáììá áõôü èá Ýðñåðå íá ôõðþíåé Ýíá ìÞíõìá üðùò ôï “Hello world!”, üìùò ç ãëþóóá äåí åðéôñÝðåé ôçí åêôýðùóç óõìâïëïóåéñþí. ÊáôÜ óõíÝðåéá èá áñêåóôïýìå óôçí åêôýðùóç ôïõ áêÝñáéïõ áñéèìïý 42.


program hello;


begin


   writei(42)


end.


Ôï åããñÜöçìá äñáóôçñéïðïßçóçò ôïõ ðñïãñÜììáôïò hello åßíáé åîáéñåôéêÜ áðëü êáé äå èá äïèåß. Ï åíäéÜìåóïò êþäéêáò, ðïõ ðñÝðåé íá ðáñÜãåôáé áðü ôïí ìåôáãëùôôéóôÞ ôçò Blaise åßíáé ï åîÞò:


�
1:	unit, hello, -, -


2:	par, 42, V, -


3:	call, -, -, writei


4:	endu, main, -, -


�
Ï ôåëéêüò êþäéêáò åßíáé ï åîÞò:


�
xseg	segment	public 'code'


	assume	cs:xseg, ds:xseg, ss:xseg


	org	100h





main	proc	near


	call	near ptr _hello_1


	mov	ax, 4C00h


	int	21h


main	endp





@1:


_hello_1	proc	near


	push	bp


	mov	bp, sp


	sub	sp, 0


@2:


	mov	ax, 42


	push	ax


@3:


	sub	sp, 2


	push	bp


	call	near ptr _writei


	add	sp, 6


@4:


@hello_1:	mov	sp, bp


	pop	bp


	ret


_hello_1	endp





	extrn	_writei : proc





xseg	ends


	end 	main


�
Ïé ðýñãïé ôïõ Hanoi


Ôï ðñüãñáììá ðïõ áêïëïõèåß ëýíåé ôï ðñüâëçìá ôùí ðýñãùí ôïõ Hanoi. Ìéá óýíôïìç ðåñéãñáöÞ ôïõ ðñïâëÞìáôïò äßíåôáé ðáñáêÜôù.


ÕðÜñ÷ïõí ôñåéò óôýëïé, óôïí ðñþôï áðü ôïõò ïðïßïõò åßíáé ðåñáóìÝíïé n ôï ðëÞèïò äáêôýëéïé. Ïé åîùôåñéêÝò äéÜìåôñïé ôùí äáêôõëßùí åßíáé äéáöïñåôéêÝò êáé áõôïß åßíáé ðåñáóìÝíïé áðü êÜôù ðñïò ôá ðÜíù óå áýîïõóá óåéñÜ åîùôåñéêÞò äéáìÝôñïõ, üðùò öáßíåôáé óôï Ó÷.1. Æçôåßôáé íá ìåôáöåñèïýí ïé äáêôýëéïé áðü ôïí ðñþôï óôïí ôñßôï óôýëï (÷ñçóéìïðïéþíôáò ôï äåýôåñï ùò âïçèçôéêü ÷þñï), áêïëïõèþíôáò üìùò ôïõò åîÞò êáíüíåò :
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Ó÷.1. Ïé ðýñãïé ôïõ Hanoi.


ÊÜèå öïñÜ åðéôñÝðåôáé íá ìåôáöåñèåß Ýíáò ìüíï äáêôýëéïò, áðü êÜðïéï óôýëï óå êÜðïéïí Üëëï óôýëï.


Áðáãïñåýåôáé íá ôïðïèåôçèåß äáêôýëéïò ìå ìåãáëýôåñç äéÜìåôñï ðÜíù áðü äáêôýëéï ìå ìéêñüôåñç äéÜìåôñï.


Ôï ðñüãñáììá óôç ãëþóóá Blaise ðïõ ëýíåé áõôü ôï ðñüâëçìá äßíåôáé ðáñáêÜôù. Ç óõíÜñôçóç hanoi åßíáé áíáäñïìéêÞ. Ëüãù ôïõ üôé ç ãëþóóá äåí õðïóôçñßæåé óõìâïëïóåéñÝò, ïé óôýëïé èá ïíïìÜæïíôáé ìå áêÝñáéïõò áñéèìïýò êáé ç åêôýðùóç ôçò ëýóçò èá åßíáé áñêåôÜ êñõðôéêÞ.


program solve;





(*) procedure hanoi (source, target, auxiliary, rings : integer);





    (*) procedure move (source, target : integer);


        begin


             writei(source);


             writei(target);


             writeln


        end;





    begin


         if rings >= 1 then


         begin


              hanoi(source, auxiliary, target, rings-1);


              move(source, target);


              hanoi(auxiliary, target, source, rings-1)


         end


    end;





var NumberOfRings : integer;





begin


     NumberOfRings := readi;


	hanoi(1, 3, 2, NumberOfRings)


end.


Ôá åããñáöÞìáôá äñáóôçñéïðïßçóçò ãéá ôï ðáñáðÜíù ðñüãñáììá åßíáé ôá åîÞò:
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Ï åíäéÜìåóïò êþäéêáò, ðïõ ðñÝðåé íá ðáñÜãåôáé áðü ôï ìåôáãëùôôéóôÞ ôçò Blaise åßíáé ï åîÞò:


�
1:	unit, move, -, -


2:	par, source, V, -


3:	call, -, -, writei


4:	par, target, V, -


5:	call, -, -, writei


6:	call, -, -, writeln


7:	endu, move, -, -





8:	unit, hanoi, -, -


9:	>=, rings, 1, 11


10:	jump, -, -, 27


11:	par, source, V, -


12:	par, auxiliary, V, -


13:	par, target, V, -


14:	-, rings, 1, $1


15:	par, $1, V, -


16:	call, -, -, hanoi


17:	par, source, V, -


18:	par, target, V, -


19:	call, -, -, move


20:	par, auxiliary, V, -


21:	par, target, V, -


22:	par, source, V, -


23:	-, rings, 1, $2


24:	par, $2, V, -


25:	call, -, -, hanoi


26:	jump, -, -, 27


27:	endu, hanoi, -, -





28:	unit, solve, -, -


29:	par, $3, RET, -


30:	call, -, -, readi


31:	:=, $3, -, NumberOfRings


32:	par, 1, V, -


33:	par, 3, V, -


34:	par, 2, V, -


35:	par, NumberOfRings, V, -


36:	call, -, -, hanoi


37:	endu, solve, -, -


�
Ï ôåëéêüò êþäéêáò äßíåôáé ðáñáêÜôù.


�
xseg    segment public 'code'


	assume  cs:xseg, ds:xseg, ss:xseg


	org     100h





main    proc    near


	call    near ptr _solve_1


	mov     ax, 4C00h


	int     21h


main    endp





@1:


_move_3 proc    near


	push    bp


	mov     bp, sp


	sub     sp, 0


@2:


	mov     ax, word ptr [bp+10]


	push    ax


@3:


	sub     sp, 2


	push    bp


	call    near ptr _writei


	add     sp, 6


@4:


	mov     ax, word ptr [bp+8]


	push    ax


@5:


	sub     sp, 2


	push    bp


	call    near ptr _writei


	add     sp, 6


@6:


	sub     sp, 2


	push    bp


	call    near ptr _writeln


	add     sp, 4


@7:


@move_3:        mov     sp, bp


	pop     bp


	ret


_move_3 endp


@8:


_hanoi_2        proc    near


	push    bp


	mov     bp, sp


	sub     sp, 4


@9:


	mov     ax, word ptr [bp+8]


	mov     dx, 1


	cmp     ax, dx


	jge     @11


@10:


	jmp     @27


@11:


	mov     ax, word ptr [bp+14]


	push    ax


@12:


	mov     ax, word ptr [bp+10]


	push    ax


@13:


	mov     ax, word ptr [bp+12]


	push    ax


@14:


	mov     ax, word ptr [bp+8]


	mov     dx, 1


	sub     ax, dx


	mov     word ptr [bp-2], ax


@15:


	mov     ax, word ptr [bp-2]


	push    ax


@16:


	sub     sp, 2


	push    bp


	call    near ptr _hanoi_2


	add     sp, 12


@17:


	mov     ax, word ptr [bp+14]


	push    ax


@18:


	mov     ax, word ptr [bp+12]


	push    ax


@19:


	sub     sp, 2


	push    bp


	call    near ptr _move_3


	add     sp, 8


@20:


	mov     ax, word ptr [bp+10]


	push    ax


@21:


	mov     ax, word ptr [bp+12]


	push    ax


@22:


	mov     ax, word ptr [bp+14]


	push    ax


@23:


	mov     ax, word ptr [bp+8]


	mov     dx, 1


	sub     ax, dx


	mov     word ptr [bp-4], ax


@24:


	mov     ax, word ptr [bp-4]


	push    ax


@25:


	sub     sp, 2


	push    bp


	call    near ptr _hanoi_2


	add     sp, 12


@26:


	jmp     @27


@27:


@hanoi_2:       mov     sp, bp


	pop     bp


	ret


_hanoi_2        endp


@28:


_solve_1        proc    near


	push    bp


	mov     bp, sp


	sub     sp, 4


@29:


	lea     si, word ptr [bp-4]


	push    si


@30:


	push    bp


	call    near ptr _readi


	add     sp, 4


@31:


	mov     ax, word ptr [bp-4]


	mov     word ptr [bp-2], ax


@32:


	mov     ax, 1


	push    ax


@33:


	mov     ax, 3


	push    ax


@34:


	mov     ax, 2


	push    ax


@35:


	mov     ax, word ptr [bp-2]


	push    ax


@36:


	sub     sp, 2


	push    bp


	call    near ptr _hanoi_2


	add     sp, 12


@37:


@solve_1:       mov     sp, bp


	pop     bp


	ret


_solve_1        endp





	extrn   _writei  : proc


	extrn   _writeln : proc


	extrn   _readi   : proc





xseg    ends


	end     main


�
Ðñþôïé áñéèìïß


Ôï ðáñáêÜôù ðáñÜäåéãìá ðñïãñÜììáôïò óôç ãëþóóá Blaise åßíáé Ýíá ðñüãñáììá ðïõ õðïëïãßæåé ôïõò ðñþôïõò áñéèìïýò ìåôáîý 1 êáé n, üðïõ ôï n êáèïñßæåôáé áðü ôï ÷ñÞóôç. Ôï ðñüãñáììá áõôü ÷ñçóéìïðïéåß Ýíáí áðëü áëãüñéèìï ãéá ôïí õðïëïãéóìü ôùí ðñþôùí áñéèìþí. Ìéá äéáôýðùóç áõôïý ôïõ áëãïñßèìïõ óå øåõäïãëþóóá äßíåôáé ðáñáêÜôù. ËáìâÜíåôáé õðüøç üôé ïé áñéèìïß 2 êáé 3 åßíáé ðñþôïé, êáé óôç óõíÝ÷åéá åîåôÜæïíôáé ìüíï ïé áñéèìïß ôçò ìïñöÞò 6k±1, üðïõ k áêÝñáéïò áñéèìüò.


Êýñéï ðñüãñáììá


ôýðùóå ôïõò áñéèìïýò 2 êáé 3


t := 6


üóï t <= n êÜíå ôá åîÞò :


	áí ï áñéèìüò t-1 åßíáé ðñþôïò ôüôå ôýðùóÝ ôïí


	áí ï áñéèìüò t+1 åßíáé ðñþôïò ôüôå ôýðùóÝ ôïí


	t := t+6


Áëãüñéèìïò åëÝã÷ïõ (åßíáé ï áñéèìüò t ðñþôïò;)


áí t < 0 ôüôå Ýëåãîå ôïí áñéèìü -t


áí t < 2 ôüôå ï t äåí åßíáé ðñþôïò


áí t = 2 ôüôå ï t åßíáé ðñþôïò


áí ï t äéáéñåßôáé ìå ôï 2 ôüôå ï t äåí åßíáé ðñþôïò


i := 3


üóï i <= t/2 êÜíå ôá åîÞò :


	áí ï t äéáéñåßôáé ìå ôïí i ôüôå ï t äåí åßíáé ðñþôïò


	i := i + 2


o t åßíáé ðñþôïò


Ôï áíôßóôïé÷ï ðñüãñáììá óå ãëþóóá Blaise åßíáé ôï åîÞò:


program calculate;





(*) function prime (n : integer) : boolean;


    var i       : integer;


        isPrime : boolean;


    begin


         if n < 0 then


            prime := prime(-n)


         else if n < 2 then


            prime := false


         else if n = 2 then


            prime := true


         else if n mod 2 = 0 then


            prime := false


         else


         begin


              i := 3;


              isPrime := true;


              while isPrime and (i <= n div 2) do


              begin


                   isPrime := n mod i = 0;


                   i := i+2


              end;


              prime := isPrime


         end


    end;





var limit, number, counter : integer;





begin


     limit := readi;


     counter := 0;


     if limit >= 2 then


     begin


          counter := counter + 1;


          writei(2)


     end;


     if limit >= 3 then


     begin


          counter := counter + 1;


          writei(3)


     end;


     number := 6;


     while number <= limit do


     begin


          if prime(number-1) then


          begin


               counter = counter + 1;


               writei(number-1)


          end;


          if (number <> limit) and prime(number+1) then


          begin


               counter := counter + 1;


               writei(number+1)


          end;


          number := number + 6


     end


     writeln;


     writei(counter)


end.


Ôá åããñáöÞìáôá äñáóôçñéïðïßçóçò ãéá ôï ðáñáðÜíù ðñüãñáììá äßíïíôáé óôçí åðüìåíç óåëßäá. Ï åíäéÜìåóïò êþäéêáò, ðïõ ðñÝðåé íá ðáñÜãåôáé áðü ôï ìåôáãëùôôéóôÞ ôçò Blaise äßíåôáé ðáñáêÜôù. Ëüãù ôçò ðïëõðëïêüôçôáò ôïõ ðáñáäåßãìáôïò, äå äßíåôáé ôåëéêüò êþäéêáò.


�
1:	unit, prime, -, -


2:	<, n, 0, 4


3:	jump, -, -, 10


4:	-, n, -, $1


5:	par, $1, V, -


6:	par, $2, RET, -


7:	call, -, -, prime


8:	retv, $2, -, -


9:	jump, -, -, 40


10:	<, n, 2, 12


11:	jump, -, -, 14


12:	retv, false, -, -


13:	jump, -, -, 40


14:	=, n, 2, 16


15:	jump, -, -, 18


16:	retv, true, -, -


17:	jump, -, -, 40


18:	mod, n, 2, $3


19:	=, $3, 0, 21


20:	jump, -, -, 23


21:	retv, false, -, -


22:	jump, -, -, 40


23:	:=, 3, -, i


24:	:=, true, -, isPrime


25:	ifb, isPrime, -, 27


26:	jump, -, -, 39


27:	/, n, 2, $4


28:	<=, i, $4, 30


29:	jump, -, -, 39


30:	%, n, i, $5


31:	=, $5, 0, 33


32:	jump, -, -, 35


33:	:=, true, -, isPrime


34:	jump, -, -, 36


35:	:=, false, -, isPrime


36:	+, i, 2, $6


37:	:=, $6, -, i


38:	jump, -, -, 25


39:	retv, isPrime, -, -


40:	endu, prime, -, -
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41:	unit, calculate, -, -


42:	par, $7, RET, -


43:	call, -, -, readi


44:	:=, $7, -, limit


45:	:=, 0, -, counter


46:	>=, limit, 2, 48


47:	jump, -, -, 53


48:	+, counter, 1, $8


49:	:=, $8, -, counter


50:	par, 2, V, -


51:	call, -, -, writei


52:	jump, -, -, 53


53:	>=, limit, 3, 55


54:	jump, -, -, 60


55:	+, counter, 1, $9


56:	:=, $9, -, counter


57:	par, 3, V, -


58:	call, -, -, writei


59:	jump, -, -, 60


60:	:=, 6, -, number


61:	<=, number, limit, 63


62:	jump, -, -, 91


63:	-, number, 1, $10


64:	par, $10, V, -


65:	par, $11, RET, -


66:	call, -, -, prime


67:	ifb, $11, -, 69


68:	jump, -, -, 75


69:	+, counter, 1, $12


70:	:=, $12, -, counter


71:	-, number, 1, $13


72:	par, $13, V, -


73:	call, -, -, writei


74:	jump, -, -, 75


75:	<>, number, limit, 77


76:	jump, -, -, 89


77:	+, number, 1, $14


78:	par, $14, V, -


79:	par, $15, RET, -


80:	call, -, -, prime


81:	ifb, $15, -, 83


82:	jump, -, -, 89


83:	+, counter, 1, $16


84:	:=, $16, -, counter


85:	+, number, 1, $17


86:	par, $17, V, -


87:	call, -, -, writei


88:	jump, -, -, 89


89:	+, number, 6, $18


90:	jump, -, -, 61


91:	call, -, -, writeln


92:	par, counter, V, -


93:	call, -, -, writei


94:	endu, calculate, -, -
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