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Cap3. Optimizarea programelor 

�����6WUDWHJLL�GH�RUGRQDUH�D�UHJXOLORU�vQ�DJHQG  

 $JHQGD�HVWH�R�OLVW �GH�UHJXOL�FH�DX�FRQGL LLOH�GHMD�VDWLVI FXWH��GDU�FDUH�QX�
DX�IRVW�vQF �H[HFXWDWH��ÌQ�FD]XO�vQ�FDUH�VH�SUDFWLF �R�SURJUDPDUH�PRGXODU �H�ELQH�GH�
UH LQXW�IDSWXO�F �ILHFDUH�PRGXO�DUH�SURSULD�VD�DJHQG ��3XWHP�DVHP QD�DJHQGD�FX�R�
VWLY � vQ�FDUH� UHJXOD�FHD�PDL�GLQ�YkUI�HVWH�SULPD�H[HFXWDW ��0RGLILF ULOH� vQ� FDGUXO�
DJHQGHL� VXQW� GLQDPLFH�� DVWIHO� DSDUL LD� VDX� GLVSDUL LD� XQXL� IDSW� GLQ� OLVWD� GH� IDSWH�
SRDWH�DWUDJH�GXS �VLQH�DSDUL LD�VDX�GLVSDUL LD�XQRU�UHJXOL�vQ�DJHQG �� 
 &kQG� R� UHJXO � HVWH� UHFHQW� DFWLYDW � SODVDUHD� HL� vQ� DJHQG � VH� ED]HD] �� vQ�
RUGLQH��SH�XUP WRULL�IDFWRUL� 
x 2� UHJXO � QRX� DFWLYDW � HVWH� SODVDW � vQDLQWHD� WXWXURU� UHJXOLORU� FX� SULRULWDWH�PDL�

PLF �úL�GXS �WRDWH�UHJXOLle cu prioritate mai mare (salience). 
x ÌQ�FD]XO�vQ�FDUH�DYHP�UHJXOL�FX�DFHHDúL�SULRULWDWH�HVWH�IRORVLW �VWUDWHJLD�DFWXDO �D�

PRWRUXOXL�GH�LQIHUHQ �SHQWUX�D�VWDELOL�ORFXO�UHJXOLL�DFWXDOH�vQWUH�FHOHODOWH�UHJXOL�
cu salience egal. 

x 'DF �R�UHJXO �HVWH�DFWLYDW �GH�R�DFHHDúL�DVHU LXQH��FD�úL�DOWH�UHJXOL��VDX�GH�
úWHUJHUHD�XQXL�IDSW�úL�SULPHOH�GRX �FULWHULL�QX�VXQW�FDSDELOH�V �VWDELOHDVF �R�
ordine, atunci se va realiza arbitrar (nu aleator) o ordonare a regulii în raport cu 
celelalte reguli echivalente. Este de recomaQGDW�D�QX�VH�DMXQJH�vQ�VLWXD LD�vQ�
FDUH�IXQF LRQDUHD�FRUHFW �D�XQXL�SURJUDP�V �ILH�GHSHQGHQW �GH�DFHDVW �RUGLQH�
DUELWUDU � 

 CLIPS-XO� RIHU � úDSWH� VWUDWHJLL� GH� F XWDUH�� depth, breadth, simplicity, 
complexity, lex,  mea�� úL� random. În cazul în care nu se specLILF � R� DQXPLW �
VWUDWHJLH�FHD�IRORVLW � vQ�PRG�LPSOLFLW�YD�IL�depth��6WUDWHJLD�FXUHQW �SRDWH�IL�VHWDW �
folosindu-se comanda set-strategy. Cu ajutorul comenzii get-strategy se poate afla 
FDUH�HVWH�VWUDWHJLD�FXUHQW � 

 Strategia DEPTH – R�UHJXO �QRX�DFWLYDW �HVWH�SODVDW � înaintea regulilor 
care au DFHHDúL�SULRULWDWH��'H�H[HPSOX��GDF �vQ�DJHQG �DYHP�UHJXOD-��DFWLYDW �GH�
faptul-D�úL�UHJXOD-��DFWLYDW �GH�IDSWXO-E��DWXQFL�GDF �IDSWXO-a este asertat înainte de 
faptul-E� �DUH�DGUHVD�GH� IDSW�PDL�PLF ��DWXQFL�regula-2 vD� IL�DPSODVDW � vQDLQWH�GH�
regula-��vQ�DJHQG . 

 Strategia BREADTH –�R�UHJXO �QRX�DFWLYDW �HVWH�SODVDW �sub regulile de 
DFHHDúL prioritate��'H�H[HPSOX�GDF �vQ�DJHQG �DYHP�UHJXOD-��DFWLYDW �GH�IDSWXO-D�úL�
regula-�� DFWLYDW � GH� IDSWXO-E�� DWXQFL� GDF � IDSWXO-a este asertat înainte de faptul-b 
�DUH� DGUHVD� GH� IDSW�PDL�PLF �� atunci regula-�� YD� IL� DPSODVDW � GXS � UHJXOD-1 în 
agenda. 

 Strategia SIMPLICITY – R� UHJXO � QRX� DFWLYDW � HVWH� DPSODVDW � vQWUH�
UHJXOLOH� FX�DFHHDúL�SULRULWDWH� vQDLQWHD� UHJXOLORU� FDUH�DX�XQ�QXP U�PDL�mare sau 
HJDO� GH� FRPSDUD LL de efectuat în LHS. &X� DOWH� FXYLQWH� FULWHULXO� GH� VHOHF LH� HVWH�
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simplitatea�� &RPSDUD LLOH� FX� R� FRQVWDQW �� OHJ ULOH� vQWUH� YDULDELOH�� DSHOXULOH� GH�
IXQF LH�GLQWU-XQ�HOHPHQW�FRQGL LRQDO�GH�WHVW��FkPS�FRQGL LRQDO�SUHGLFDWLY��VDX�FkPS�
FRQGL LRQDO� YDORDUH� UHWXUQDW �  �� VSRUHVF� FRPSOH[LWDWHD� XQHL� UHJXOL�� )RORVLUHD�
IXQF LLORU�ERROHDQH�and, or� úL�not�QX�VSRUHúWH�FRPSOH[LWDWHD�� vQV �DUJXPHQWHOH�ORU�
SRW�V �R�P UHVF ��)XQF LLOH�DSHODWH�GLQ�LQWHULRUXO�DOWHL�IXQF LL�QX�VXQW�OXDWH�vQ�FDOFXO�� 

De e[HPSOX� UHJXOD� XUP WRDUHDUH� JUDGXO� GH� FRPSOH[LWDWH� HJDO� FX� ���
&RPSDUD LD�FX�R�FRQVWDQW ��FRPSDUD LD�OXL�"[�FX�YDULDELOD�"[�DQWHULRU�OHJDW ��DSHOXO�
IXQF LORU� numberp�� �� úL� !� � DGXF� XQ� WRWDO� GH� ��� $SHOXO� IXQF LHL� �� UHDOL]DW� GLQ�
LQWHULRUXO�DOWHL�IXQF LL��SUHFXP�úL�IXQF LD�and�QX�VH�DGDXJ �OD�FRPSOH[LWDWHD�UHJXOLL�
GXS �FXP�V-D�DILUPDW�úL�PDL�VXV� 

(defrule example 
  (item ?x ?y ?x) 
  (test  (and  (numberp ?x)  (> ?x (+ 10 ?y))  (< ?x 100) ) ) 

  =>) 

 Strategia COMPLEXITY – R� UHJXO � QRX� DFWLYDW � HVWH� DPSODVDW � vQWUH 
UHJXOLOH� FX� DFHHDúL� SULRULWDWH�� vQDLQWHD� UHJXOLORU� FDUH� DX� XQ� QXP U� PDL� PLF� VDX�
HJDO�GH�FRPSDUD LL�GH�HIHFWXDW�vQ�/+6��'HFL�FULWHULXO�GH�VHOHF LH�HVWH�complexitatea. 

Strategia LEX –� R� UHJXO � QRX� DFWLYDW � HVWH� DPSODVDW � vQWUH� UHJXOLOH� FX�
DFHHDúL� SULRULWDWH folosindu-se strategia OPS5�� 0DL� vQWkL� VH� HYDOXHD] � FkW� GH�
UHFHQWH� VXQW� HQWLW LOH� GLQ� SDWWHUQ-XO� XQHL� UHJXOL�� )LHFDUH� IDSW� úL� LQVWDQ � HVWH�
PDUFDW � LQWHUQ�FX�R�HWLFKHW �GH� WLPS�³WDJ� WLPH´�SHQWUX�D� LQGLFD�cât de recent este 
acesta relativ la celelalte fapWH� VDX� LQVWDQ H� GLQ� VLVWHP� (QWLW LOH� GLQ� SDWWHUQ-ul 
UHJXOLL�VXQW�VRUWDWH�vQ�RUGLQH�GHVFUHVF WRDUH��2�DFWLYDUH�FX�HQWLW LOH�GLQ�SDWWHUQ�PDL�
UHFHQWH�HVWH�SODVDW �vQDLQWHD�FHORU�PDL�SX LQ�UHFHQWH��3HQWUX�D�GHWHUPLQD�RUGLQHD�GH�
DPSODVDUH� D�GRX �DFWLY UL� VH� FRPSDU � HWLFKHWHOH�GH� WLPS� VRUWDWH�GHVFUHVF WRU�XQD�
FkWH�XQD��&RPSDUD LD� FRQWLQX �SkQ �FkQG�R� HWLFKHW �GH� WLPS�HVWH�PDL�PDUH�GHFkW�
SHUHFKHD� VD��$FWLYDUHD� FX� FHD�PDL�PDUH� HWLFKHW � GH� WLPS� HVWH� DPSODVDW � vQDLQWHD�
FHOHLODOWH� DFWLY UL� vQ� DJHQG ��'DF � WRDWH� HWLchetele comparate sunt identice, dar o 
DFWLYDUH� DUH�PDL�PXOWH� HQWLW L�� DWXQFL� DFHDVWD� YD� IL� DPSODVDW � vQDLQWHD� FHOHLODOWH��
'DF � úL� QXP UXO� GH� HQWLW L� HVWH� HJDO�� DWXQFL� HVWH� OXDW � vQ� FDOFXO� FRPSOH[LWDWHD�
regulii, astfel încât cea cu un grad de complexitatH�PDL�PDUH�HVWH�DPSODVDW �vQ�ID D�
celeilalte. În cazul folosirii elementului conditional not� �IDSW�VHPQDODW�GH�DSDUL LD�
XQHL�YLUJXOH� OD� VIkUúLWXO�XQHL� DFWLY UL�� HWLFKHWD�GH� WLPS�HVWH� vQWRWGHDXQD�PDL�PLF �
GHFkW�FHD�D�XQHL�HQWLW L�GLQ�SDWWHUQ�� 

)LH�XUP WRUXO�H[HPSOX�FX���DFWLY UL�RUGRQDWH�GH�VWUDWHJLD�/(;���,Q�SDUWHD�
GUHDSW �VH�REVHUY �R�RUGRQDUH�D�LQGLFLORU��IRORVLW �vQ�FRPSDUD LD�HWLFKHWHORU�GH�WLPS��
WUDQVSDUHQW �SHQWUX�XWLOL]DWRU� 
  rule-6: f-1,f-4   rule-6: f-4,f-1 
  rule-5: f-1,f-2,f-3,  rule-5: f-3,f-2,f-1, 
  rule-1: f-1,f-2,f-3  rule-1: f-3,f-2,f-1 
  rule-2: f-3,f-1   rule-2: f-3,f-1 
  rule-4: f-1,f-2,   rule-4: f-2,f-1, 
  rule-3: f-2,f-1   rule-3: f-2,f-1 
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 Strategia MEA –� R� UHJXO � QRX� DFWLYDW � HVWH� DPSODVDW � vQWUH� UHJXOLOH� FX�
DFHLDúL� SULRULWDWH� IRORVindu-se strategia OPS5. Strategia MEA este negata 
VWUDWHJLHL�/(;��GHFL�WRDWH�DILUPD LLOH�I FXWH�DQWHULRU�VXQW�YDODELOH�FX�PRGLILF ULOH�
de rigoare��6H�G �XQ�H[HPSOX�FX���DFWLY UL�RUGRQDWH�GH�DFHVW �VWUDWHJLH� 

  rule-2: f-3,f-1   rule-2: f-1,f-3 
  rule-3: f-2,f-1   rule-3: f-1,f-2 
  rule-6: f-1,f-4   rule-6: f-1,f-4 
  rule-5: f-1,f-2,f-3,  rule-5: f-1,f-2,f-3, 
  rule-1: f-1,f-2,f-3  rule-1: f-1,f-2,f-3 
  rule-4: f-1,f-2,    rule-4: f-1,f-2,  

 Strategia RANDOM –� ILHF UHL� DFWLY UL� vL� HVWH� DVRFLDW� XQ� QXP U� DOHDWor 
XWLOL]DW� SHQWUX� D� VWDELOL� RUGLQHD� vQWUH� UHJXOLOH� FX� DFHLDúL� SULRULWDWH��$FHVW� QXP U�
HVWH�S VWUDW� vQ�PRPHQWXO� vQ�FDUH�HVWH�VFKLPEDW �VWUDWHJLD��DVWIHO� vQFkW�UHYHQLUHD�OD�
DFHDVW �VWUDWHJLH�YD�FRQGXFH�OD�DFHHDúL�RUGLQH�D�DFWLY ULORU�vQ�DJHQG � 

 3.2. Problema turnurilor din HANOI – continuare 

 Au fost enumerate anterior toate cele 7 tipuri de strategii, deoarece în unele 
SUREOHPH� HVWH� YLWDO� SHQWUX� R� IXQF LRQDUH� FRUHFW � D� SURJUDPXOXL� DOHJHUHD� XQHL�
strategii adecvate. Vom da un mic exemplu pentru a observa cum modul de 
DFWLYDUH�D�UHJXOLORU�vQ�DJHQGD�SRDWH�PRGLILFD�WRWDO�H[HFX LD�XQXL�SURJUDP� 

 (defrule regula_1 
  ?f <- (exemplu) 
  (not (nu_sterge)) 
  => 
  (retract ?f) ) 

 (defrule regula_2 
  (exemplu) 
  => 
  (printout  t  “Acesta este un exemplu...”) ) 

 CLIPS> (assert (exemplu))  ��VWUDWHJLD�LPSOLFLW �GHSWK 
 CLIPS> (run)      
 CLIPS> (set-strategy breadth) 
 CLIPS> (assert (exemplu)) 
 CLIPS> (run) 
 Acesta este un exemplu... 

 &kQG� VWUDWHJLD� IRORVLW � D� IRVW� FHD� LPSOLFLW � depth�� RUGLQHD� DFWLY ULORU� GLQ�
agenda a fost regula-��úL�DSRL�UHJXOD-���úL�GXS �FH�D�IRVW�H[HFXWDW �SULPD�UHJXO �úL�D�
fost retractat faptul (exemplu), regula-�� D� IRVW� úL� HD� úWHDUV � GLQ� DJHQG � �QX� PDL�
H[LVW �vQ�OLVWD�GH�IDSWH�XQ�IDSW�FDUH�V �VH�SRWULYHDVF �FX�SDWWHUQ-ul regulii). Pentru 
cea de-a doua VWUDWHJLH��RUGLQHD�DFWLY ULORU�vQ�DJHQG �HVWH�LQYHUVDW ��PDL�vQWkL�YD�IL�
ODQVDW � vQ� H[HFX LH� UHJXOD-�� úL� DSRL� UHJXOD-��� ÌQ� DFHVW� IHO� VH� H[SOLF � DILúDUHD�
mesajului pentru cel de-al doilea caz. 



68             ����������������������������������������������$SOLFD LL�GH�,QWHOLJHQ �$UWLILFLDO �vQ�&/,36 
 

 

 ÌQ�XUP WRUXO�H[HPSOX�FX�DMXWRUXO�XQHL�UHJXOL�YRP�DVHUWD�FHOH��� cifre arabe 
úL�DSRL�DFHVWH�YRU�IL�DILúDWH�XQD�FkWH�XQD�GH�FHD�GH-D�GRXD�UHJXO � 

 (defrule create_digit 
  => 
  (loop-for-count (?i 0 9) 
   (assert (digit ?i)) ) ) 

 (defrule print_digit 
  (digit ?d) 
  => 
  (printout  t  ?d) ) 

 CLIPS> (run)    //strategia imSOLFLW �GHSWK 
 9876543210  
 CLIPS> (set-strategy breadth) 
 CLIPS> (run) 
 0123456789 

 ([SOLFD LD� GLIHUHQ HORU� RE LQXWH� vQ� FD]XO� FHORU� GRX � UXO UL� SHQWUX� VWUDWHJLL�
GLIHULWH�HVWH�GH�DVHPHQHD�OHJDW �GH�PRGXO�GH�RUGRQDUH�D�DFWLY ULORU�vQ�DJHQGD��'XS �
cum se poaWH� REVHUYD� RUGLQHD� DFWLY ULORU� UHJXOLORU� vQ� DJHQGD� HVWH� LQYHUV � SHQWUX�
FHOH� GRX � WLSXUL� GH� VWUDWHJLL� depth� úL� breadth�� 3HQWUX� YDULDQWD� XUP WRDUH� D�
SUREOHPHL� WXUQXULORU� GLQ� +DQRL� SHQWUX� R� H[HFX LH� FRUHFW � HVWH� DEVROXW� QHFHVDU �
setarea strategiei breadth. Pentru varianta de CLIPS sub Windows schimbarea 
VWUDWHJLHL�PRWRUXOXL�GH�LQIHUHQ �VH�SRDWH�UHDOL]D�GLUHFW�SULQ�VHOHF LD�OXL�Options... 
din meniul Execution��ÌQ�DFHDVW �YDULDQW �VH�YD�vQFHUFD�LPSOHPHQWDUHD�XQRU�VWLYH�
FX�DMXWRUXO�XQRU�IDSWH�D�F URU�FRQVWUXF LH�GHIWHPSODWH�DU�SXWHD�IL�XUP WRDUHD� 

 (deftemplate stiva 
  (slot numar) 
  (slot nume) 
  (multislot valori) ) 

 'DF � VH� GRUHúWH� XQ� QXP U� YDULDELO� GH� GLVFXUL�� FDUH� V � ILH� LQWURGXV� GH�
XWLOL]DWRU� GH� OD� WDVWDWXU �� DWXQFL� WUHEXLHVF� PRGLILFDWH� YDULDELOD� JOREDO � "N* 
�QXP UXO�GH�GLVFXUL��úL�VWLYD�LQL LDO �GLQ�FRQVWUXF LD�GHIIDFWV� 

 (defglobal ?*N* = 3)   ;numarul de discuri 

 (deffacts date-initiale   ; in stiva initiala avem 3 discuri 
  (stiva (numar 1)  (nume A) (valori 3 2 1) ) 
  (stiva (numar 2) (nume B) ) 
  (stiva (numar 3) (nume C) )  ) 

 'DF �GRULP�XQ�QXP U�YDULDELO�GH�GLVFXUL�YRP�PRGLILFD�YDORDUHD�YDULDELOHL�
JOREDOH�"1�úL�YDORULOH�GLQ�VWLYD�LQL LDO ��SXWHP�XWLOL]D�FRPDQGD�modify sau putem 
úWHUJH� GH� WRW� VWLYD� LQL LDO � úL� V � DVHUW P� QRXD� VWLY � FkQG� QXP UXO� GH� Giscuri este 
FXQRVFXW��� 3HQWUX� R� IXQF LRQDUH� FRUHFW � QX� WUHEXLH� V � DYHP� GRX � VWLYH� LQL LDOH��
5HJXOD�DU�SXWHD�HYHQWXDO�YHULILFD� úL�GDF �QXP UXO� LQWURGXV�HVWH�XQ� vQWUHJ�FXSULQV�
într-un interval dat. 
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 (defrule interogare_utilizator 
  (declare (salience 10)) 
  => 
  (printout t "Doriti un alt numar de discuri (N=3) Y/N ? ") 
  (bind ?flag (readline)) 
  (if (neq ?flag "y" "Y" "yes" "Yes" "YES") 
    then else (assert (schimba_numar_discuri) ) ) 

) 

 (defrule introducere_numar_discuri 
  (declare (salience 10)) 
  ?f <- (stiva (numar 1)  (valori 3 2 1)) 
  ?new <- (schimba_numar_discuri) 
  => 
  (retract ?new) 
  (printout t "Introduceti numarul de discuri N (1..9) : ") 
  (bind ?*N* (read)) 
  (while (or (not (integerp ?*N*)) (< ?*N* 1) (> ?*N* 9)) 
   (printout t "Introduceti numarul de discuri N (1..9) : ") 
   (bind ?*N* (read))) 
  (bind $?val (create$)) 
  (loop-for-count (?i 1 ?*N*) 
   (bind $?val (create$ ?i $?val)) ) 
  (modify ?f (valori $?val)) 

) 

 5HJXOLOH�DQWHULRDUH�vQ�FDUH�VH�LQWURGXFH�GH�OD�WDVWDWXU �QXP UXO�GH�GLVFXUL 
GLQ� VWLYD� LQL LDO � SRDWH� OLSVL�� XWLOL]DWRUXO� UHDOL]kQG� WRDWH� PRGLILF ULOH� PDQXDO� vQ�
IDSWHOH� LQL LDOH� GLQ� FRQVWUXF LD� deffacts�� 6WLYD� LQL LDO � QX� WUHEXLH� V � ILH� QHDS UDW�
SULPD�VWLYD��vQ�FD]XO�vQ�FDUH�VH�GRUHúWH�PRGLILFDUHD�DFHVWHLD��WUHEXLHVF�PRGLILFD L�úL  
SDUDPHWULL�IXQF LHL�UHFXUVLYH��FH�IXUQL]HD] �SURJUDPXOXL�PXW ULOH�FH�YRU�IL�UHDOL]DWH� 

 (deffunction letter (?no) 
         (nth$ ?no (create$ A B C D E F G H I J K L M N O P Q R S T U V X Z)) ) 

 (deffunction  hanoi (?n  ?tija_start  ?tija_end) 
  (if (> ?n 1) 
   then (hanoi  (- ?n 1)  ?tija_start   (- 6 ?tija_start ?tija_end)) ) 
  (assert  (move  ?n  ?tija_start  ?tija_end) ) 
  (if (> ?n 1) 
   then (hanoi  (- ?n 1)  (- 6 ?tija_start ?tija_end)  ?tija_end))  

)  

 'H�DFHDVW �GDW �IXQF LD�+DQRL�YD�DVHUWD�XQ�IDSW�vQ�FDUH�VH�RIHU �LQIRUPD LL�
GHVSUH� PXWDUHD� FDUH� WUHEXLH� UHDOL]DW �� 'XS � DSHOXO� IXQF LHL� UHFXUVLYH� YRP� DYHD�
DVHUWDWH�WRDWH�PXW ULOH�FH�WUHEXLHVF�UHDOL]DWH��$SOLFkQGX-se o strategie depth, primul 
fapt move care va fi analizat va fi de fapt ultima mutare. (VWH�QHFHVDU �DSOLFDUHD�
XQHL� VWUDWHJLL� FDUH� V � SHUPLW � IRORVLUHD� IDSWHORU�move în ordinea în care au fost 
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DVHUWDWH��GH�F WUH�UHJXOD�FDUH�YD�PRGLILFD�FHOH�WUHL�VWLYH��2�DVWIHO�GH�VWUDWHJLH�HVWH�
breadth��I U �R�DOHJHUH�FRQYHQDELO �D�VWUDWHJLHL�SURJUDPXO�IXQF LRQkQG�LQFRUHFW�� 
 )RDUWH�LPSRUWDQW�GH�UH LQXW�HVWH�IDSWXO�F �vQ�&/,36�vQ�PRG�LPSOLFLW�QX�VH�
SRW�LQWURGXFH�GRX �IDSWH�LGHQWLFH��3HQWUX�D�UH]ROYD�SUREOHPD�WXUQXULORU�GLQ�+DQRL�
SHQWUX�XQ�QXP U�GH�GLVFXUL�1�PDL�PDUH��vQ�PRG�VLJXU�YD�WUHEXL�V �HIHFWX P�PXW UL 
identice în momente diferite de timp (ex: pentru N=3 mutarea discului 1 de la A la 
&� VH� HIHFWXHD] � úL� OD� vQFHSXW� úL� OD� VIkUúLW�� &/,36-XO� QX� SRDWH� DVHUWD� GRX � IDSWH�
LGHQWLFH�úL�H[HFX LD�SURJUDPXOXL�vQ�DFHVWH�FRQGL LL�HVWH�LQFRUHFW ��6H�SRDWH�PRGLILFD�
dualitatea faptelor selectând Options... în meniul Execution sau cu ajutorul 
IXQF LHL�set-fact-duplication. 

 (defrule start_program 
  => 
  (set-strategy breadth) 
  (set-fact-duplication TRUE) 
  (hanoi ?*N* 1 3) 
 ) 

 ÌQ� UHJXOD�XUP WRDUH� � VH�YD� IDFH�R�YHULILFDUH� VXSOLPHQWDU � D� FRUHFWLWXGLQLL�
PXW ULL��$VWIHO�UHJXOD�VH�YD�DSULQGH�QXPDL�GDF �GLVFXO�FH�VH�GRUHúWH�D�IL�PXWDW�VH�
DIO �vQ�YkUIXO�VWLYHL�GH�VWDUW��2GDW �HIHFWXDWH�PRGLILF ULOH�vQ�VWLYH��SXWHP�úWHUJH�GLQ�
OLVWD�GH�IDSWH�PXWDUHD�FDUH�D�IRVW�HIHFWXDW � 

 (defrule afisare_mutare 
  ?f <- (move ?n ?start ?end) 
  => 
  (retract ?f) 
  (assert (curent_move ?n ?start ?end) ) 
  (printout t  "Discul " ?n "   " (letter ?start) " -> " (letter ?end) crlf) 
 ) 

 (defrule mutare_disc 
  (declare (salience 5)) 
  ?f <- (curent_move ?n ?start ?end) 
  ?f1 <- (stiva (numar ?start) (valori $?v1 ?n) ) 
  ?f2 <- (stiva (numar ?end) (valori $?v2) ) 
  => 
  (retract ?f) 
  (modify ?f1 (valori $?v1)) 
  (modify ?f2 (valori $?v2 ?n)) 
 )   

 În acest moment programul poate fi rulat pas cu pas (run 1) sau se poate 
introduce un break-point la fiecare lansare a regulii mutare_disc� úL� DVWIHO� VH�SRW�
XUP UL�vQ�OLVWD�GH�IDSWH��VDX�FX�ZDWFK�IDFWV��PRGLILF ULOH�FDUH�VXQW�HIHFWXDWH�DVXSUD�
VWLYHORU��'DF �VH�GRUHúWH�R�UHSUH]HQWDUH�JUDILF �D�VWLYHORU�SHQWUX�D�SXWHD�XUP UL�PDL�
XúRU� PXW ULOH� GLVFXULORU�� SXWHP� UHDOL]D� R� UHJXO � FDUH� V � VH� DFWLYH]H� GXS � ILHFDUH�
PRGLILFDUH�D�VWLYHORU��DGLF �GXS �ILHFDUH�DFWLYDUH�D�UHJXOLL�mutare_disc ). 
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(defrule vizualizare_1 
  (declare (salience 5)) 
  (stiva (numar 1) (valori $?v1) ) 
  (stiva (numar 2) (valori $?v2) ) 
  (stiva (numar 3) (valori $?v3) ) 
  => 
  (loop-for-count (?i 1 ?*N*) 
   (bind ?level (- (+ ?*N* 1) ?i) ) 
   (bind ?l1 (nth$  ?level  $?v1) ) 
   (bind ?l2 (nth$  ?level  $?v2) ) 
   (bind ?l3 (nth$  ?level  $?v3) ) 
   (if (eq ?l1 nil) 
     then (format  t  "     ") 
     else (format  t  "%5d" ?l1) ) 
   (if (eq ?l2 nil) 
     then (format  t  "     ") 
     else (format  t  "%5d" ?l2) ) 
   (if (eq ?l3 nil) 
     then (format  t  "     ") 
     else (format  t  "%5d" ?l3) ) 
   (printout t crlf) 
  ) 
  (printout t "_______________________" crlf) 
 ) 

 'DF � VH� GRUHúWH� R� vQ� ORFXO� QXP UXOXL� DVRFLDW� GLVFXOXL� R� UHSUH]HQWDUH� D�
formei acestora sugerându-se astfel mai bine dimensiunea discului. Putem folosi 
pentru aceasta un mic truc. Cracterul Tab� HVWH� UHSUH]HQWDW� vQ� &/,36� FD� úL� WRDWH�
celelalte caractere neprintabile printr-un mic dreptunghi. Un disc poate fi 
reprezentat prin mai multe astfel dreptunghiuri. 

(defrule vizualizare_2 
 (declare (salience 5)) 
 (stiva (numar 1) (valori $?v1) ) 
 (stiva (numar 2) (valori $?v2) ) 
 (stiva (numar 3) (valori $?v3) ) 
 => 
 (loop-for-count (?i 1 ?*N*) 
  (bind ?level (- (+ ?*N* 1) ?i) ) 
  (bind ?l1 (nth$  ?level  $?v1) ) 
  (bind ?l2 (nth$  ?level  $?v2) ) 
  (bind ?l3 (nth$  ?level  $?v3) ) 
  (loop-for-count(?j 1 (+ ?*N* 2)) 
   (if (eq ?l1 nil) 
    then (printout t " ") 
    else (if (>= ?l1 ?j) 
    then (printout t " ")     ;caracterul TAB  
    else (printout t " ") ) ) ) 
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  (loop-for-count(?j 1 (+ ?*N* 2)) 
   (if (eq ?l2 nil) 
    then (printout t " ") 
    else (if (>= ?l2 ?j) 
    then (printout t " ")     ;caracterul TAB 
    else (printout t " ") ) ) ) 
  (loop-for-count(?j 1 (+ ?*N* 2)) 
   (if (eq ?l3 nil) 
    then (printout t " ") 
    else (if (>= ?l3 ?j) 
    then (printout t " ")     ;caracterul TAB 
    else (printout t " ") ) ) ) 
   (printout t crlf) 
  ) 
  (printout t "_______________________" crlf) 
 ) 

 Se poate interoga eventual utilizatorul asupra modului de vizualizare pe 
FDUH� vO�GRUHúWH�úL�DVWIHO� UHJXOD�� interogare_utilizator� �YD�DU WD�GXS �FXP�XUPHD] ��
3HQWUX�D�VH�DSULQGH�GRDU�XQD�GLQ�UHJXOLOH�GH�YL]XDOL]DUH�HVWH�QHFHVDU �H[LVWHQ D�XQXL�
IDSW�FDUH� V �DSDU � vQ�/+6-XO�XQHL� UHJXOL�QHJDW�úL� vQ�DQWHWXO�FHOHLODOWH�QRUPDO��([�� 
(view graphic)�úL�(not(view graphic)). 

 (defrule interogare_utilizator 
  (declare (salience 10)) 
  => 
  (printout t “Doriti vizualizare grafica Y/N ? “) 
  (bind ?flag (readline)) 
  (if (neq ?flag "y" "Y" "yes" "Yes" "YES") 
    then else (assert (view graphic) ) ) 
  (printout t "Doriti un alt numar de discuri (N=3) Y/N ? ") 
  (bind ?flag (readline)) 
  (if (neq ?flag "y" "Y" "yes" "Yes" "YES") 
   then else (assert (schimba_numar_discuri) ) ) 
  ) 

 ÎQ� DFHVW�PRPHQW� FDOFXODWRUXO� HVWH� FDSDELO� V � RIHUH� VROX LD� GH� UH]ROYDUH� D�
SUREOHPHL� WXUQXULORU� GLQ� +DQRL�� 'DF � VH� GRUHúWH� WUDQVIRUPDUHD� DFHVWXL� SURJUDP�
într-XQ� MRF� VH� SRW� LQWURGXFH� QRL� UHJXOL� FDUH� V � SHUPLW � MXF WRUXOXL� V -úL� H[HUVH]H�
GH[WHULWDWHD��0XW ULOH�vQ�FDUH�HVWH�UH]ROYDW �SUREOHPD�SRW�IL�FRQWRUL]DWH�úL�GDF � OD�
final de joc vor fi egale cu 12 �

N �� DWXQFL� MXF WRUXO� YD� IL� IHOLFLWDW� � úL� YD� SULPL�
HYHQWXDO� XQ� SXQFWDM�PD[LP�� ÌQ�PRPHQWXO� vQ� FDUH� VH� YRU� LQWRGXFH� GH� OD� WDVWDWXU �
PXW ULOH� GH� HIHFWXDW�� WUHEXLHVF� UHDOL]DWH� YHULILF UL� GH� JHQXO��PXWDUH� SHVWH� XQ� GLVF�
PDL�PLF��VWLYD�GH�VWDUW�YLG ��GDWH�LQWURGXVH�YDOLGH��QXP UXO�GLVFXOXL�GH�PXWDW�vQWUH���
úL� 1�� QXP UXO� VDX� QXPHOH� VWLYHORU� GH� VWDUW� úL� GH� HQG� YDOLGH��� 6H� YD� UHDOL]D� R�
interogare în regula interogare_utilizator�GDF �VH�GRUHúWH�VDX�QX�R�GHPRQVWUD LH��8Q�
fapt (demo) va fi asociat tuturor regulilor de mai sus (start_program, 
afisare_mutare��úL�QHJDWD�DFHVWXLD�(not (demo))�WXWXURU�UHJXOLORU�vQ�FDUH�MRDF �RPXO� 
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 (defrule interogare_utilizator 
  (declare (salience 10)) 
  => 
  �SULQWRXW�W�³'RULWL�R�GHPRQVWUD LH�<�1�"�³� 
  (bind ?flag (readline)) 
  (if (neq ?flag "y" "Y" "yes" "Yes" "YES") 
    then else (assert (demo) ) ) 
  (printout t “Doriti vizualizare grafica Y/N ? “) 
  (bind ?flag (readline)) 
  (if (neq ?flag "y" "Y" "yes" "Yes" "YES") 
    then else (assert (view graphic) ) ) 
  (printout t "Doriti un alt numar de discuri (N=3) Y/N ? ") 
  (bind ?flag (readline)) 
  (if (neq ?flag "y" "Y" "yes" "Yes" "YES") 
    then else (assert (schimba_numar_discuri) ) ) 
 ) 

 (defrule introducere_mutare 
  (not (demo)) 
  => 
  (printout t  “Introduceti discul (1-“ ?*N* “): ”) 
  (bind ?disc (read)) 
  (while (or (not (integerp ?disc)) (< ?disc 1) (> ?disc ?*N*)) 
   (printout t  “Introduceti discul (1-“ ?*N* “): ”) 
   (bind ?disc (read)) ) 
  (printout t  “Introduceti tija de start  (1 2 3): ”) 
  (bind ?start (read)) 
  (while (neq ?start 1 2 3) 
   (printout t  “Introduceti tija de start (1 2 3): ”) 
   (bind ?start (read)) ) 
  (printout t  “Introduceti tija de end (1 2 3): ”) 
  (bind ?end (read)) 
  (while (neq ?end 1 2 3) 
   (printout t  “Introduceti tija se end (1 2 3): ”) 
   (bind ?end (read)) ) 
  (assert (curent_move ?disc ?start ?end)) 
 ) 

 (defrule mutare_invalida_1 
  (declare (salience 10)) 
  (not (demo)) 
  ?f <- (curent_move ?disc ?start ?end) 
  (stiva (numar ?start) (valori $?v &:(= (length$ $?v) 0) )) 
  => 
  (retract ?f ) 

(refresh introducere_mutare) 
  (printout  t  “Stiva de start este vida ...” crlf) 
 ) 
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 (defrule mutare_invalida_2 
  (declare (salience 10)) 
  (not (demo)) 
  ?f <- (curent_move ?disc ?start ?end) 
  (stiva (numar ?start) (valori $? ?last &:(neq ?last ?disc))) 
  => 
  (retract ?f ) 

(refresh introducere_mutare) 
  (printout  t  “Discul ” ?disc “ nu este în varful stivei de start...” rlf) 
 ) 

 (defrule mutare_invalida_3 
  (declare (salience 10)) 
  (not (demo)) 
  ?f <- (curent_move ?disc ?start ?end) 
  (stiva (numar ?start) (valori $? ?disc)) 
  (stiva (numar ?end) (valori  $? ?last &:(> ?disc ?last))) 
  => 
  (retract ?f ) 

(refresh introducere_mutare) 
  (printout  t  “Nu se poate muta peste un disc mai mic ...” crlf) 
 ) 

 (defglobal ?*move* = 1) 

 (defrule not_finish 
  (declare (salience –5)) 
  (not (demo)) 
  (not (stiva (valori $?v &:(eq ?*N* (length$ $?v)) ))) 
  => 
  (bind ?*move* (+ ?*move* 1)) 
  (refresh introducere_mutare) 
  (refresh not_finish) 
 ) 

 (defrule finish 
  (declare (salience –5)) 
  (not (demo)) 
  (stiva (valori $?v &:(eq ?*N* (length$ $?v)) )) 
  => 
  (if (eq (float ?*move*) (- (** 2 ?*N*) 1)) 
   then (printout t “Felicitari ai reusit numarul minim de mutari !” t) 
   else (printout t ³6H�SRDWH�úL�PDL�ELQH��0DL�LQFHDUFD���´�W��� 
  (printout t “Vrei sa rulezi progrmul inca o data Y/N ? “) 
  (if (neq (read) y Y yes Yes YES) 
    then else (reset) (run) ) 
 ) 
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 3.3. Simplificarea regulilor complexe 

Limbajele bazate pe reguli permit exprimarea a numeroase probleme într-
XQ�PRG� IRDUWH� VLPSOX� úL� HOHJDQW�� 'H� IRDUWH� PXOWH� RUL� úL� PDL� DOHV� FkQG� DYHP� XQ�
QXP U�PDUH� GH� IDSWH� úL� FkQG� SURJUDPDWRUXO� GRUHúWH�R� UH]ROYDUH� FkW�PDL� UDSLG � D�
SUREOHPHL� HVWH� QHFHVDU � R� UHJkQGLUH� D� DOJRULWPXOXL�� ,Q� H[HPSOXO� XUP WRU� se va 
UHDOL]D�R�EXFO �FX�DMXWRUXO�XQHL�IXQF LL�while (sau loop-for-count��úL�VH�YRU�DVHUWD�
un grup de numere. 

(deffacts max-num 
 (loop-max 100) ) 

(defrule loop-assert 
 (loop-max  ?n) 
 => 
 (bind ?i 1)     ; i=1 
 (while (<= ?i ?n) do 
  (assert (number ?i) ) 
  (bind ?i  (+ ?i 1) ) ) )   ; i=i+1 

Cu ajutorul acestui grup de numere asertate se pot face o serie de teste, 
FXP�DU�IL�GH�H[HPSOX�J VLUHD�FHOXL�PDL�PDUH�QXP U�GLQWUH�DFHVWHD��'H�H[HPSOX� 

 
(defrule largest-number 
 (number ?n1) 
 (not (number ?n2 &:(> ?n2 ?n1) ) ) 
 => 
 (printout  t  “Largest number is “ ?n1 crlf)  
) 
 

 $FHDVW �UHJXO ��GHúL�HVWH�IRDUWH�VLPSO �QX�HVWH�úL�FHD�PDL�UDSLG �PHWRG �GH�
J VLUH� D� FHOXL� PDL� PDUH� QXP U�� 'DF � 1� UHSUH]LQW � QXP UXO� IDSWHORU� FX� UHOD LD�
number�DWXQFL�vQWUH�SULPXO�úL�DO�GRLOHD�SDWWHUQ�DO�UHJXOLL�YRP�DYHD�XQ�QXP U�HJDO�FX�
N de pattern-XUL�FDUH�VH�vQFHDUF �D�IL�SRWULYLWH��6H�YRU�HIHFWXD�DVWIHO�QLFL�PDL�PXOW�
QLFL� PDL� SX LQ� GHFkW� 1[1� FRPSDUD LL� SHQWUX� D� VH� J VL� VROX LD� ILQDO �� &UHVFkQG�
valoarea lui loop-max la valori mai mari 200, 300, 400, etc. se poate observa cum 
WLPSXO�GH�UXODUH���SURSRU LRQDO�FX�S WUDWXO�OXL�1�HVWH�GLQ�FH�vQ�FH�PDL�PDUH� 
 $FHVW� WLS� GH� FRPSDUD LH� HVWH� LQHILFLHQW� GHRUHFH� RULFH� QXP U� QRX� DG XJDW��
HVWH�FRPSDUDW�FX�WRDWH�QXPHUHOH�H[LVWHQWH��SHQWUX�D�VH�VWDELOL�GDF �Dcesta este sau 
QX�FHO�PDL�PDUH�úL�QX�FX�YDORDUHD�PD[LP �DFWXDO ��8Q�DOJRULWP� vQ�FDUH�YDORDUHD�
PD[LP � HVWH� S VWUDW � vQWU-XQ� IDSW�� FDUH� HVWH� PRGLILFDW� GRDU� vQ� FD]XO� J VLULL� XQXL�
QXP U�PDL�PDUH�GXFH�GRDU�OD�XQ�QXP U�GH�1�FRPSDUD LL�úL�QX�GH�1[1�FD�vQ�FD]XO�
prHFHGHQW�� ,Q� DFHVW� IHO� vQ� FD]XO� LQWURGXFHULL� XQXL� QRX� QXP U� VXQW� HOLPLQDWH�
FRPSDUD LLOH� FDUH� QX� VXQW� QHFHVDUH�� 8UP WRDUHOH� UHJXOL� LOXVWUHD] � DFHVW� PRG� GH�
J VLUH�D�FHOXL�PDL�PDUH�QXP U� 
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(defrule try-number 
 (number ?n)      
 => 
 (assert (try-number ?n) ) ) 
 
(defrule largest-unknown 
 ?f <- (try-number ?n) 
 (not (largest ?) )    ; daca faptul largest nu exista 
 => 
 (retract ?f)    ; atunci acesta esta asertat. 
 (assert  (largest ?n) ) ) 
  
(defrule largest-smaller 
 ?f1 <- (largest ?n1)   ; daca s-a gasit o valoare mai  
 ?f2 <- (try-number ?n2 &:(> ?n2 ?n1)) ; mare atunci maximul anterior 
 =>     ; este sters si apoi asertat cu  
 (retract ?f1 ?f2)    ; valoarea nou gasita. 
 (assert (largest ?n2) ) ) 
 
 
(defrule largest-bigger     
 (largest ?n1)    ; daca nu s-a gasit o valoare mai 
 ?f <- (try-number ?n2 &:(<= ?n2 ?n1)) ; mare decat actualul maxim  
 =>     ; atunci nu se face nici o  

(retract ?f) )    ; modificare. 
 
(defrule print-largest 
 (declare (salience –1) ) 
 (largest ?max) 
 => 
 (printout  t  “Largest number is “  ?max  crlf ) ) 
  
 3ULPD�UHJXO �GHúL�OD�SULPD�YHGHUH�SDUH�D�QX�IL�QHFHVDU ��DVLJXU �FRPSDUD LD�
XQXL� IDSW� R� VLQJXU � GDW ��'XS � FXP� VH� úWLH� R� UHJXO � QX� VH� SRDWH� DSULQGH� vQ�PRG�
QRUPDO�GHFkW�R�VLQJXU �GDW �SHQWUX�XQ�DQXPLW�IDSW��GDF �VH�GRUHúWH�UHDSULQGHUHD�HL�
vQ� DFHODúL� FRQWH[W� ILLQG�QHFHVDU � ILH� úWHUJHUHD�úL� UHDVHUWDUHD� IDSWXOXL� UHVSHFWLY�� ILH�
UHvPSURVS WDUHD� UHJXOLL� FX� DMXWRUXO� FRPHQ]LL� refresh�� VDX� �FD� R�P VXU � H[WUHP ��
aplicarea comenzii reset��FDUH�GXFH�XQ�SURJUDP�OD�VWDUHD�LQL LDO �SULQ�PRGLILFDUHD�
OLVWHL�GH�IDSWH�úL�D�DJendei. 
 3HQWUX� XQ� QXP U�PLF� GH� QXPHUH� SULPD� YDULDQW � SRDWH� S UHD�PDL� UDSLG ��
GHRDUHFH�vQ�FHD�GH�D��GRXD�PHWRG �VH�IDF�úL�R�VHULH�GH�RSHUD LL�VXSOLPHQWDUH��FXP�DU�
IL�DVHUWDUHD�úL�úWHUJHUHD�IDSWXOXL�try-number, aprinderea unor reguli complementare, 
cum ar fi regula try-number� ��0RWRUXO� GH� LQIHUHQ � V-ar putea dovedi mai rapid, 
FKLDU�GDF �WHRUHWLF�QXP UXO�GH�FRPSDUD LL�UHDOL]DW�HVWH�PDL�PDUH�úL�DVWD�SHQWUX�F �OD�
R� VLPSO �RSHUD LH�GH�DVHUWDUH� VH� IDF�R�VHULH�GH�YHULILF UL� �OHJDWH�GH�H[LVWHQ D�XQXL�
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fapt similar),� VH�DVRFLD] �IDSWXOXL�R�DGUHV �XQLF �� VH� LQFUHPHQWHD] �FRQWRUXO� OLVWHL�
GH� IDSWH�� HWF�� 'H� DVHPHQHD� RSHUD LD� GH� DSULQGHUH� D� XQHL� UHJXOL� HVWH� vQVR LW � GH�
verificarea patern-urilor din LHS-XO�UHJXOLL��GH�VFULHUHD�vQ�DJHQG �D�QXPHOXL�UHJXOLL��
H[HFX LD�FRPHQ]LORU�GLQ�5+6�úL�DSRL�GH�úWHUJHUHD�GLQ�DJHQG �D�UHJXOLL�� 
 ([HPSOXO� XUP WRU� GHúL� SDUH� PDL� VLPSOX�� QX� HVWH� úL� IXQF LRQDO� GDWRULW �
IDSWXOXL� F � VH� LQWU � vQWU-R� EXFO � LQILQLW �� GH� ILHFDUH� GDW � FkQG� PD[LPXO� HVWH�
modificat, în patern-ul regulii find-max la potrivire vom avea pentru faptul max un 
DOW�QXP U�GH�IDSW��XQ�DOW�FRQWH[W��úL�VH�YD�DSULQGH�SHQWUX�DFHODúL�IDSW�number. A se 
rula pas cu pas (run 1). 
 
 (defrule init-max 
  (number ?n) 
  (not (max ?)     
  => 
  (assert  (max ?n) ) ) 
 
 (defrule find-max 
  ?f <- (max ?max)  �VH�LQWU �vQWU-R�EXFO �LQILQLW  
  (number ?n &:( < ?max ?n) ) 
  => 
  (retract ?f) 
  (assert (max ?n) ) ) 
 
 'H� UH LQXW� HVWH� IDSWXO� F � vQ� JHQHUDO� QX� VH� GRUHúWH� DOWHUDUHD� ED]HL� GH�
FXQRúWLQ H� úL� F � GH� FHOH�PXOWH� RUL� QX� HVWH� SHUPLV � úWHUJHUHD� IDSWHORU� FDre au fost 
XWLOL]DWH�GH�R�UHJXO ��vQ�HYHQWXDOLWDWHD�vQ�FDUH�DFHVWHD�YRU�IL�IRORVLWH�XOWHULRU�úL�GH�R�
DOW � UHJXO �� 'DF � QX� DYHP� DFHDVW � UHVWULF LH� SXWHP� HOLPLQD� IDSWHOH� FDUH� DX� IRVW�
FRPSDUDWH�úL�vQ�DFHVW�IHO�QX�VH�YD�PDL�LQWUD�vQWU-R�EXFO �LQILQLW � 
 De asePHQHD� VH� YD� YHGHD� F � XWLOL]DUHD� XQRU� YDULDELOH� JOREDOH� SRDWH�
conduce la evitarea unor astfel de bucle infinite, prin stocarea valorilor care sunt 
frecvent modificate în astfel de variabile. Introducerea într-un limbaj bazat pe 
reguli cum este CLIPS-ul a vaULDELOHORU�JOREDOH��SUHFXP�úL�D�IXQF LLORU�SURFHGXUDOH�
YLQH� vQ� DMXWRUXO� FHORU� IDPLOLDUL]D L� FX� SURJUDPDUHD� vQ� OLPEDMH� GH� QLYHO� vQDOW� �C, 
Pascal����GXFkQG�úL�OD�R�VF GHUH�VHPQLILFDWLY �D�QXP UXOXL�GH�UHJXOL��IDSW�GHPQ�GH�
OXDW�vQ�FRQVLGHUD LH�vQ�VLVWHPHOH�FX sute sau mii de reguli. 
 

 �����ÌQF UFDUHD�úL�VDOYDUHD�IDSWHORU 

9LWH]D�XQXL�SURJUDP�SRDWH�IL�P ULW �SULQ�VF GHUHD�QXP UXOXL�GH�IDSWH�GLQ�
fact-list�� 2�PHWRG � SHQWUX� UHGXFHUHD� QXP UXOXL� GH� IDSWH� HVWH� DFHHD� GH� D� vQF UFD�
faptele în CLIPS doar în momentul în care acesta are nevoie de ele. De exemplu, 
XQ�SURJUDP�FDUH�UHDOL]HD] �XQ�GLDJQRVWLF�SHQWUX�SUREOHPHOH�XQHL�PDúLQL��DU�SXWHD�
PDL� vQWkL� V � FHDU � LQIRUPD LL� UHIHULWRDUH� OD� WLSXO�PDúLQLL� úL� DSRL� V � vQFDUFH� GDWHOH�
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VSHFLILFH�DFHVWHLD��)XQF LLOH� load-facts úL�save-facts sunt oferite de CLIPS special 
SHQWUX�D�VH�SHUPLWH�vQF UFDUHD�IDSWHORU�GLQWU-XQ�ILúLHU�VDX�VDOYDUHD�DFHVWRUD�vQWU-un 
ILúLHU��6LQWD[D�DFHVWRU�GRX �IXQF LL�HVWH�XUP WRDUHD� 

(load-facts <file-name>) 

(save-facts <file-name> 
     [<save-scope>  <deftemplate-nam,es>*]) 

 
,unde <save-scope> este definit ca: visible  |  local 

 )XQF LD� load-facts� YD� vQF UFD� XQ� JUXS� GH� IDSWH� VWRFDW� vQWU-XQ� ILúLHU�
specificat de <file-name>.�)DSWHOH�GLQ�ILúLHU�WUHEXLH�V �ILH�vQ�IRUPDWXO�VWDQGDUG�DO�
faptelor ordonate sau faptelor deftemplate�� 'H� H[HPSOX�� GDF � ILúLHUXO� ³I�GDW´�
FRQ LQH�XUP WRDUHOH�GDWH� 

 (word  calculator) 
 (lista 2 4 6 8 0) 
 (word  program) 

atunci comanda (load-facts “f.dat”)�YD�vQF UFD�WRDWH�GDWHOH�FRQ LQXWH�vQ�DFHVW�ILúLHU� 
 )XQF LD�save-facts�SRDWH�IL�XWLOL]DW �SHQWUX�D�VDOYD�IDSWHOH�GLQ�OLVW � vQWU-un 
ILúLHU�VSHFLILFDW�GH��ILOH-QDPH!��)DSWHOH�YRU�IL�VWRFDWH�vQ�IRUPDWXO�FHUXW�GH�IXQF LD�
load-facts��'DF ��VDYH-scope> nu este specificat sau este specificat ca fiind local, 
GRDU� IDSWHOH� FH� FRUHVSXQG� FRQVWUXF LLORU� GHIWHPplate definite în modulul curent  
VXQW�VDOYDWH�vQ�ILúLHU��'DF ��VDYH-scope> este specificat ca fiind visible, atunci toate 
IDSWHOH�FH�FRUHVSXQG�FRQVWUXF LLORU�GHIWHPSODWH��FH�VXQW�YL]LELOH�vQ�PRGXOXO�FXUHQW�
YRU� IL� VDOYDWH� vQ� ILúLHU�� 'DF � �VDYH-scope> este VSHFLILFDW� úL� GH� DVHPHQHD� VXQW�
VSHFLILFDWH�úL�XQD�VDX�PDL�PXOWH�FRQVWUXF LL�GHIWHPSODWH��vQ�DFHVW�FD]�GRDU�IDSWHOH�FH�
FRUHVSXQG� FRQVWUXF LLORU� GHIWHPSODWH� VSHFLILFDWH� YRU� IL� VDOYDWH�� 2ULFXP� QXPHOH�
DFHORU�FRQVWUXF LL�WUHEXLH�V �VDWLVIDF �VSHFLILFD LD�GH�visible sau local. 
 $PEHOH�IXQF LL�load-facts�úL�save-facts�UHWXUQHD] �758(��GDF �ILúLHUXO�FX�
IDSWH�D�IRVW�GHVFKLV�úL�RSHUD LLOH�GH�vQF UFDUH�VDX�VDOYDUH�DX�IRVW�HIHFWXDWH�FX�VXFFHV��
ÌQ�FD]�FRQWUDU�HVWH�UHWXUQDW�VLPEROXO�)$/6(��(VWH�REOLJD LD�SURJUDPDWRUXOXL�V �VH�
DVLJXUH� F � vQ� PRGXOXO� FXUHQW� FRQVWUXF LLOH� GHIWHPSODWH� FRUHVSXQ] WRDUH� IDSWHORU�
deftemplate dintr-XQ� ILúLHU� VXQW� YL]LELOH� úL� FRPDQGD� load-facts� SRDWH� IL� H[HFXWDW ��
)RORVLUHD�DFHVWRU�FRPHQ]L�RIHU �XQ�DFFHV�PXOW�PDL� UDSLG� OD�GDWHOH�GLQWU-XQ� ILúLHU��
deckW� vQ� FD]XO� IRORVLULL� IXQF LLORU�printout� úL� read�� ÌQ�PXOWH� VLWXD LL� VH� UHFRPDQG �
SUHOXFUDUHD�GDWHORU�vQ�IRUPDWXO�VSHFLILF�IDSWHORU�úL�vQF UFDUHD�UDSLG �D�DFHVWRUD� 

 ÌQWUHE UL 

1. &H�HVWH�DJHQGD"�0RGLILF ULOH�HIHFWXDWH�vQ�DJHQGD�VXQW�VWDWLFH�VDX�GLQDPLFH"�ÌQ�
cD]XO�vQ�FDUH�VH�SUDFWLF �R�SURJUDPDUH�PRGXODU �VH�YD�IRORVL�R�VLQJXU �DJHQG " 

2. &H�FULWHULX�GLQWUH�SULRULWDWHD�UHJXOLL�úL�VWUDWHJLD�PRWRUXOXL�GH�LQIHUHQ �HVWH�PDL�
LPSRUWDQW�vQ�DPSODVDUHD�XQHL�UHJXOL�vQ�DJHQG " 
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3. &DUH� VXQW� FHOH� úDSWH� VWUDWHJLL� DOH� PRWRUXOXL� GH� LQIHUHQ "� &DUH� HVWH� VWUDWHJLD�
LPSOLFLW �D�&/,36-ului? 

4. 'DF � DYHP� GRX � UHJXOL� FX� DFHLDúL� SULRULWDWH� FDUH� VXQW� FULWHULLOH� FH� YRU� VWDELOL�
RUGLQHD�DFHVWRUD�vQ�DJHQG " 

5. &DUH� VXQW� GLIHUHQ HOH� RE LQXWH� vQ� XUPD� IRORVLULL� VWUDWHJLHL� depth sau breadth? 
Dar între strategiile simplicity�úL�complexity? 

6. &DUH� HVWH� FRPSOH[LWDWHD� UHJXOLL� XUP WRDUH"�6H� UHDPLQWHúWH� IDSWXO� F � IRORVLUHD�
IXQF LLORU� ERROHHQH� DQG�� RU�� QRW� QX� VSRUHVF� FRPSOH[LWDWHD� XQHL� UHJXOL� úL� F �
IXQF LLOH�DSHODWH�GLQ�LQWHULRUXO�XQHL�DOWH�IXQF LL�QX�VXQW�OXDWH�vQ calcul. 

   (defrule find_word_1 
    (litera ?n1 ?l1) 
    (litera ?n2 ?l2 &:(or(neq ?l2 ?l1) (<> ?n2 ?n1)) ) 
    (word ?l1 ?l2) 
    =>  
    (printout t "Gasit cuvant: " (sym-cat ?l1 ?l2) t) ) 
7. &RPSOH[LWDWHD�UHJXOLL�XUP WRDUH�HVWH�PDL�PLF �VDX�PDL�PDUH�GHFkW cea a regulii 

anterioare? 

   (defrule find_word_2 
    ?f1<- (litera ?n1 ?l1) 
    ?f2<- (litera ?n2 ?l2) 
    (test (neq ?f1 ?f2)) 

   (or (word ?l1 ?l2) 
          (word ?l2 ?l1)) 

   =>  
     (printout t "Gasit cuvant: " (sym-cat ?l1 ?l2) t) ) 
8. În calcularea FRPSOH[LW LL� VXQW� VWXGLDWH� úL� IXQF LLOH� GLQ� /+6� úL� IXQF LLOH� GLQ�

RHS? De ce? 

9. Strategia random� DVRFLD] � ILHF UHL� UHJXOL� XQ� QXP U� DOHDWRU�� 6FKLPEDUHD�
VWUDWHJLHL�úL�UHYHQLUHD�DSRL�OD�VWUDWHJLD�UDQGRP�YD�VFKLPED�RUGLQHD�DFWLY ULORU�vQ�
agenda? 

10. &DUH�GLQ�XUP WRDUHOH�YDULDQWH�DUH�FHOH�PDL�SX LQH�SRWULYLUL�SDU LDOH�úL�GHFL�YD�IL�
H[HFXWDW �PDL�UDSLG"�$UJXPHQWD L�U VSXQVXO�GDW� 

(defrule find_number_1      (defrule find_number_2 
        (lista ?n1 ?n2)              ?f1 <- (number ?n1) 
        ?f1 <- (number ?n1)             ?f2 <- (number ?n2 &:(neq ?n2 ?n1)) 
        ?f2 <- (number ?n2 &:(neq ?f2 ?f1))          (lista ?n1 ?n2) 
        => ..........               => .......... 
)          ) 
11. 3HQWUX�FH�VXQW�IRORVLWH�IXQF LLOH�ORDG-IDFWV�úL�VDYH-IDFWV"�&H�VHPQLILF �RS LXQLOe 

GH�ORFDO�úL�YLVLEOH�vQ�LQVWUXF LXQHD�VDYH-facts? 

12. &DUH�HVWH�HIHFWXO�RE LQXW�GXS �ODQVDUHD�vQ�H[HFX LH�D�IXQF LHL�XUP WRDUH" 

(save-facts “f.dat”  local  person  value)  
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  Probleme rezolavate 

1. 3UREOHPD� DULWPHWLF  – Fiind date 8 cercuri legate între ele prin RSHUD LL�
DULWPHWLFH��FH�FLIUH�WUHEXLHVF�SXVH�vQ�DFHVWHD�SHQWUX�D�VH�RE LQH�FD�UH]XOWDW���� 

 
     n1    n2          n3 

6ROX LH� 
       3 – 1 = 2 
       –    +    x 
     n4    n5           n6  1    4    5 
       2 x 5 =10 
 

     n7    n8          10 
 

Pentru vQFHSXW�VH�vQFHDUF �VFULHUHD�XQHL�UHJXOL�FDUH�V �FXSULQG �vQ�SDWWHUQ-
XULOH� VDOH� WRDWH� FHOH� RSW� YDULDELOH� "Q�����"Q�� úL� FRQGL LLOH� OHJDWH� GH� RSHUD LLOH�
DULWPHWLFH� FH� VH� HIHFWXHD] � vQWUH� HOH�� 6XQW� DVHUWDWH� FX� DMXWRUXO� XQHL� FRQVWUXF LL�
deffacts toate cele 9 cifre arabe. 

5HJXOD�YD�FRQ LQH�RSW�SDWHUQ-XUL�úL�FLQFL�WHVWH��ILHFDUH�GLQWUH�HOH�YHULILFkQG�
R� RSHUD LH� DULWPHWLF � GLQWUH� FLIUHOH� vQVFULVH� vQ� FHUFXUL� �YDULDELOHOH� "Q����"Q���� ÌQ�
DFHDVW � YDULDQW � D� SURJUDPXOXL� &/,36-XO� QX� IXUQL]HD] � QLFL� R� HURDUH�� GDU� GXS �
laQVDUHD�SURJUDPXOXL�vQ�H[HFX LH�WLPSXO�vQ�FDUH�YD�IL�IXUQL]DW �R�VROX LH�HVWH�IRDUWH�
PDUH� �SHVWH� ��� PLQXWH��� 6H� SRW� YHGHD� QXP UXO� XULDú� GH� SRVLELOH� SRWULYLUL�� FX�
DMXWRUXO�IXQF LHL��PDWFKHV�FDOFXODUHBVROX LH�. 

 
Varianta 1. 

(deffacts date-initiale 
(numar 0)    (numar 1)    (numar 2)    (numar 3)    (numar 4) 
(numar 5)    (numar 6)    (numar 7)    (numar 8)    (numar 9)) 

(defrule calculare_solutie 
(numar ?n1) (numar ?n2) (numar ?n3)  
(test (= ?n3 (- ?n1 ?n2))) 
(numar ?n4) (numar ?n5) (numar ?n6)  
(numar ?n7) (numar ?n8) 
(test (and (= ?n7 (- ?n1 ?n4))  

   (= ?n8 (+ ?n2 ?n5))  
   (= 10 (* ?n3 ?n6) (* ?n7 ?n8)) ))  

=> 
(format t "%n%2d - %2d = %2d %n" ?n1 ?n2 ?n3) (printout t " -    +    x" t) 
(format t "%2d   %2d   %2d %n" ?n4 ?n5 ?n6) (printout t "__________" t) 
(format t "%2d x %2d = %2d %n" ?n7 ?n8 10) 
(printout t "Apasa o tasta...") (readline) 

) 
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 6WXGLLQG�GDWHOH�SUREOHPHL�FX� DWHQ LH� VH�REVHUY � IDSWXO� F �YDULDELOHOH� "Q���
"Q�� úL� "Q��� VXQW� RE LQXWH� vQ� XUPD� RSHUD LLORU� GH� VF GHUH� VDX� DGXQDUH� GLQWUH� DOWH�
variabile. Din acest motiv ele pot fi omise, în acest fel simplificându-VH�QXP UXO�GH�
patter-XUL�úL�SULQ�XUPDUH�úL�QXP UXO�GH�SRWULYLUL�SRVLELOH�DOH�IDSWHORU�FX�SDWWHU-urile 
UHJXOLORU��ÌQ�SOXV�VH�PDL�REVHUY �IDSWXO�F �DFHVWH�RSHUD LL�GH�DGXQDUH�úL�GH�VF GHUH�
au ca rezXOWDW�R�FLIU �úL�GHFL�QX�SRW�GHS úL�PDUJLQLOH�LQWHUYDOXOXL�>�-9]. 
 ÌQ�XUPD�UHDOL] ULL�DFHVWRU�vPEXQ W LUL��WLPSXO�GH�J VLUH�D�VROX LLORU�D�VF ]XW�
foarte mult la (5-��� VHFXQGH��� 3XWHP� DILUPD� F � DFHVW� WLPS� HVWH� DFFHSWDELO� vQ�
FRPSDUD LH�FX�WLPSXO�RE LQXW�DQWerior. 
 
Varianta 2. 

(deffacts date-initiale 
(numar 0)    (numar 1)    (numar 2)    (numar 3)    (numar 4) 
(numar 5)    (numar 6)    (numar 7)    (numar 8)    (numar 9)) 

(defrule calculare_solutie 
(numar ?n1) (numar ?n2) (numar ?n4) (numar ?n5) (numar ?n6) 
(test (and (< (+ ?n2 ?n5) 10) (>= (- ?n1 ?n4) 0) )) 
(test (= 10 (* (- ?n1 ?n2) ?n6) (* (- ?n1 ?n4) (+ ?n2 ?n5))) ) 
=> 

   (format t "%n%2d - %2d = %2d %n" ?n1 ?n2 (- ?n1 ?n2)) 
(printout t " -    +    x" t) 
(format t "%2d   %2d   %2d %n" ?n4 ?n5 ?n6) 
(printout t "____________" t) 
(format t "%2d x %2d = %2d %n" (- ?n1 ?n4) (+ ?n2 ?n5) 10) 
(printout t "Apasa o tasta...") (readline) 

) 

 ,QWUkQG�úL�PDL�DGkQF�vQ�GDWHOH�SUREOHPHL�VH�REVHUY �IDSWXO�F �"Q���"Q���"Q���
"Q��VXQW�GLYL]RUL�DL�OXL�����GDU�QX�SRW�OXD�GHFkW�YDORULOH�GH���úL����'HRDUHFH�VXPD�
GLQWUH� YDORULOH� OXL� "Q�� úL� YDORULOH� OXL� "Q�� HVWH� PD[LP� �� VH� RE LQH� SHQWUX� DFHVWH�
variabile intervalul [0-5]. Din ?n1-"Q��  ^���`�� UH]XOW � SHQWUX� YDULDELOD� "Q��
intervalul [2-�@��6H�RE LQH�DXWRPDW�úL�SHQWUX�YDULDELOD�"Q��LQWHUYDOXO�>�-5]. Mai mult 
VH� SRDWH� PHUJH� SkQ � OD� vQJOREDUHD� vQWU-XQ� HOHPHQW� FRQGL LRQDO� or a celor patru 
cazuri când (?n3,?n6,?n7,?n8��LDX�YDORULOH���������������������������������úL������������
3HQWUX� ILHFDUH� GLQWUH� DFHVWH� FD]XUL� VH� SRW� GHWHUPLQD� LQWHUYDOH� GH� H[LVWHQ � PDL�
H[DFWH�SHQWUX�YDULDELOHOH�U PDVH��6H�REVHUY � IDSWXO�F �YDULDELOHOH�"Q���"Q��úL�"Q��
SRW� � IL� FDOFXODWH� vQ� IXQF LH� GH� YDULDELOD� "Q��� FHHD� FH� VLPSOLILF � úL� PDL� PXOW�
problema. 
 
Varianta 3. 

(defrule generare_numere 
 => 
(loop-for-count (?i 0 9) 

(assert (numar ?i)) ) 
) 
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(defrule calculare_solutie 
    (or (and (numar ?n1&:(>= ?n1 2)&:(<= ?n1 7)) (numar ?n2&=(- ?n1 2)) 
      (numar ?n4&=(- ?n1 2)) (numar ?n5&=(- 7 ?n1)) (numar ?n6&5)) 

   (and (numar ?n1&:(>= ?n1 5)) (numar ?n2&=(- ?n1 5)) 
      (numar ?n4&=(- ?n1 2)) (numar ?n5&=(- 10 ?n1)) (numar ?n6&2)) 
    (and (numar ?n1&:(>= ?n1 2)&:(<= ?n1 4)) (numar ?n2&=(- ?n1 2)) 
      (numar ?n4&=(- ?n1 5)) (numar ?n5&=(- 4 ?n1)) (numar ?n6&5)) 
    (and (numar ?n1&:(>= ?n1 5)&:(<= ?n1 7)) (numar ?n2&=(- ?n1 5)) 
      (numar ?n4&=(- ?n1 5)) (numar ?n5&=(- 7 ?n1)) (numar ?n6&2)) ) 
    => 
    (format t "%n%2d - %2d = %2d %n" ?n1 ?n2 (- ?n1 ?n2)) (printout t " -   +   x" t) 
    (format t "%2d   %2d   %2d %n" ?n4 ?n5 ?n6) (printout t "__________" t) 
    (format t "%2d x %2d = %2d %n" (- ?n1 ?n4) (+ ?n2 ?n5) 10) 
    (printout t "Apasa o tasta...") (readline) 
) 

7HVW�XUP WRU�GHYLQH� LQXWLO��GHRDUHFH� �DX�IRVW�DOHúL�GRDU�GLYL]RULL� OXL����úL�
FRQGL LLOH�VXQW�vQGHSOLQLWH�GLQ�VWDUW��� 

(test (= 10 (* (- ?n1 ?n2) ?n6) (* (- ?n1 ?n4) (+ ?n2 ?n5))) ) 
7LPSXO�GH�U VSXQV�SHQWUX�DFHDVW �XOWLP �YDULDQW �VH�SRDWH�DILUPD�F �HVWH�DSURDSH�
instantaneu. Apropiindu-ne IRDUWH� PXOW� GH� SHUIRUPDQ HOH� XOWLPHL� YDULDQWH� SXWHP�
VFULH�úL�R�YDULDQW �PDL�FODU � 

(defrule calculare_solutie 
(numar ?n1) 
(numar ?n3 &2|5) 
(numar ?n6 &=(- 7 ?n3))  
(numar ?n2 &=(- ?n1 ?n3)) 
(numar ?n7 &2|5) 
(numar ?n8 &=(- 7 ?n7)) 
(numar ?n4 &=(- ?n1 ?n7)) 
(numar ?n5 &=(- ?n8 ?n2)) 
=> 
(format t "%n%2d - %2d = %2d %n" ?n1 ?n2 ?n3) (printout t " -    +    x" t) 
(format t "%2d   %2d   %2d %n" ?n4 ?n5 ?n6) (printout t "__________" t) 
(format t "%2d x %2d = %2d %n" ?n7 ?n8 10) 
(printout t "Apasa o tasta...") (readline) 

) 

S-au scris mDL� PXOWH� YDULDQWH� DOH� DFHOXLDúL� SURJUDP� SHQWUX� D� VH� REVHUYD�
IDSWXO� F �GH� FHOH�PDL�PXOWH�RUL� VH�SRW� DGXFH� vPEXQ W LUL� XQXL�SURJUDP�� ÌQ�XUPD�
DFHVWRU� RSWLPL] UL� SURJUDPXO� SRDWH� FkúWLJD� XQ� SOXV� GH� YLWH] �� úL� DFHVW� OXFUX� HVWH�
foarte util în programele care au QXP U�PDUH�GH�UHJXOL��6H�SRW�XUP UL�QXP UXO�GH�
potriviri pentru toate aceste variante folosind �PDWFKHV�FDOFXODUHBVROX LH��úL�VH�SRW�
observa câteva procedee simple de optimizare a codului unui program în CLIPS. 
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2. & XWDUH�vQWU-R�ED] �GH�FXYLQWH –�6 �SUHVXSXQHP�IDSWXO�F �DP�GRUL�V �UHDOL] P�
XQ�MRF�GH�6FUDEOH�úL�F �DYHP�QHYRLH�GH�XQ�SURJUDP�FDUH�SHQWUX�OLWHUHOH�H[LVWHQWH�
vQ�PkQ � úL� SHQWUX� OLWHUHOH� GH� SH� WDEOD� GH� MRF�� V � IXUQL]H]H� WRDWH� VROX LLOH� J VLWH��
'XS � J VLUHD� DFHVWRU� VROX LL� VH� SRDWH� SUDFWLF� UHDOL]D� R� VHOHFWDUHD� D� VROX LLORU� vQ�
IXQF LH�GH�SXQFWDM�VDX�GH�DOWH�FULWHULL� 

3URJUDPXO�GLVSXQH�GH�XQ�GLF LRQDU�FX�]HFL�GH�PLL�GH�FXYLQWH�� LDU�F XWDUHD�
VROX LLORU�WUHEXLH�V �ILH� UDSLG �úL�HILFLHQW �� ÌQ�PRPHQWXO�vQ�FDUH�VH�SXQH�SUREOHPD�
OXFUXOXL�FX�ILúLHUH�DWkW�GH�PDUL��GDW�ILLQG�IDSWXO�F �LQVWUXF LXQLOH�GH�VFULHUH�úL�FLWLUH�
dintr-XQ� ILúLHU�� read� úL� printout nu sunt suficient de rapide pentru o astfel de 
DSOLFD LH�� VH� UHFRPDQG � XWLOL]DUHD� IXQF LLORU� load-facts� úL� save-facts pentru 
vQF UFDUHD� �VDX� VDOYDUHD�� IDSWHORU� GLrect dintr-XQ� ILúLHU�� ÌQ� SUHDODELO� WUHEXLH� vQV �
UHDOL]DW �R�FLWLUHD�GDWHORU�GLQ�GLF LRQDU�FX�IXQF LD�read�úL�DVHUWDUHD�XQXL�IDSW�SHQWUX�
ILHFDUH�FXYkQW�FLWLW��'XS �FH�DX�IRVW�FLWLWH�WRDWH�GDWHOH�GLQ�ILúLHU�VH�SRW�VDOYD�WRDWH�
faptele din lista de fapte într-XQ� ILúLHU�³GLFW�VDY´�� FDUH� DSRL�SRDWH� IL� IRORVLW� RUL�GH�
FkWH�RUL�VH�GRUHúWH�F XWDUHD�XQXL�FXYkQW�vQ�GLF LRQDU� 
&kQG�ED]D�GH�FXQRúWLQ H�HVWH�DúD�GH�PDUH��RULFH�UHJXO �SURVW�VFULV �SRDWH�FRQVXPD�
un timp foarte mare sau chiar reseta programul CLIPS în momentul în care are loc 
R� GHS úLUH� D� FDSDFLW LL� VWLYHL�� 'LQ� FRQVLGHUHQWH� SUDFWLFH� vQ� XUPD� PDL� PXOWRU�
vQFHUF UL�QHUHXúLWH��V-D�RSWDW�SHQWUX�GHVS U LUHD�ILHF UXL�FXYkQW�SH�OLWHUH��ÌQ�DFHVW�IHO�
VH�SRDWH�YHULILFD�PDL�XúRU�H[LVWHQ D�VDX�DEVHQ D�XQHL�OLWHUH�vQWU-un cuvânt. Regula 
XUP WRDUH� UHDOL]HD] � FLWLUHD� GLF LRQDUXOXL� úL� DVHUWHD] � SHQWUX� ILHFDUH� FXYkQW� FLWLW�
faptul word�D�F UXL�YDORDUH�GH�WLS�PXOWLFkPS�FRQ LQH�WRDWH�OLWHUHOH�DFHOXL�FXYkQW�� 

(defrule deschidere_fisier 
(declare (salience 10)) 
=> 
(printout t "Nume fisier : ") (bind ?name (readline)) 
(open ?name file) 
(while (neq (bind ?word (read file)) EOF) 

(bind $?w (create$ )) 
(loop-for-count (?i 1 (length ?word)) 

            (bind $?w (create$ $?w (sym-cat (sub-string ?i ?i ?word)))) ) 
  (assert (word $?w)) 
     ) 
    (close file) 
) 

Pentru segmentarea unui cuvkQW�VH�IRORVHúWH�vQWU-R�EXFO �GH�OXQJLPH�HJDO �
FX�QXP UXO�OLWHUHORU��(bind $?w (create$ $?w (sym-cat (sub-string ?i ?i ?word)))). 
&D�úL�vQ�FD]XO�SUREOHPHL�DQWHULRDUH�QX�VH�YD�vQFHUFD�XQ�DOJRULWP�SURFHGXUDO��'XS �
cum se va putea observa modul în care vor fi realizate regulile find_word este 
IRDUWH�IDFLO��3UDFWLF�VFULHUHD�vQ�SVHXGRFRG�D�XQHL�DVWIHO�GH�IXQF LL�V-ar putea realiza 
vQ�IHOXO�XUP WRU� 

'DF  litera ?l1, litera ?l2�GLIHULW �GH�OLWHUD�"O1,...,litera  ?lN���GLIHULW �GH�WRDWH�
celellate litere ?l1,?l2,...,?lN-1  sunt incluse în cuvântul ?w 

Atunci DILúHD] �FXYkQWXO�J VLW� 



84             ����������������������������������������������$SOLFD LL�GH�,QWHOLJHQ �$UWLILFLDO �vQ�&/,36 
 

 

(deffacts date_initiale 
(litere_alfabet a b c d e f g h i j k l m n o p q r s t u v x z w y) ) 

 
(defrule deschidere_fisier 

(declare (salience 10)) 
=> 
(load-facts "dict.sav") ) 

 
(defrule introducere_litere_cautare 

(litere_alfabet $?val) 
=> 
(printout t "Introduceti literele ("." pt sfarsit)" t) 
(bind ?n 0) 
(while (neq (bind ?lit (read)) .) 
 (if (member$ ?lit $?val) 
  then (assert (litera (bind ?n (+ ?n 1)) ?lit)) ) 
) 

) 
(defrule find_word_2 

(litera ?n1 ?l1) 
(litera ?n2&~?n1 ?l2) 
(word ?l1 ?l2) 
=> 
(printout t "Gasit cuvant: " (sym-cat ?l1 ?l2) t) 

) 

(defrule find_word_3 
(litera ?n1 ?l1) (litera ?n2&~?n1 ?l2) (litera ?n3&~?n2&~?n1 ?l3) 
(word ?l1 ?l2 ?l3) 
=> 
(printout t "Gasit cuvant: " (sym-cat ?l1 ?l2 ?l3) t) 

) 
......................................................................................................................... 

(defrule find_word_6 
    (litera ?n1 ?l1) (litera ?n2&~?n1 ?l2) (litera ?n3&~?n2&~?n1 ?l3) 
    (litera ?n4&~?n3&~?n2&~?n1 ?l4) (litera ?n5&~?n4&~?n3&~?n2&~?n1 ?l5) 
    (litera ?n6&~?n5&~?n4&~?n3&~?n2&~?n1 ?l6) 
    (word ?l1 ?l2 ?l3 ?l4 ?l5 ?l6) 
    => 
    (printout t "Gasit cuvant: " (sym-cat ?l1 ?l2 ?l3 ?l4 ?l5 ?l6) t) 
) 

 'XS � FXP� VH� SRDWH� REVHUYD� GXS � FH� DX� IRVW� vQF UFDWH� IDSWHOH�word din 
ILúLHUXO�³GLFW�GDW´��VH�LQWURGXF�OLWHUHOH�SHQWUX�FDUH�VH�YD�IDFH�F XWDUHD�vQ�GLF LRQDU��
6H�SRW�LQWURGXFH�OLWHUH�SkQ �OD�LQWURGXFHUHD�FDUDFWHUXOXL�µ�¶��PRPHQW�vQ�FDUH�VH�LHVH�
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GLQ� EXFO �� 2GDW � FX� DVHUWDUHD� ILHF UHL� OLWHUH� &/,36-XO� vQFHUF � V � J VHDVF � DFHOH�
FXYLQWH�FH�FRQ LQ�OLWHUHOH�GHMD�H[LVWHQWH� 
 ÌQ� MRFXO�GH�VFUDEOH�XQ� MXF WRU�SRDWH� IRUPD�XQ�FXYkQW�FDUH�V �FRQ LQ �PDL�
PXOWH� OLWHUH�GH�DFHODúL� IHO� �GH�H[HPSOX�FXYkQWXO� µSHUHQH¶� vQ�FDUH� OLWHUa e apare de 
WUHL�RUL���'HúL�QX�H[LVW �UHVWULF LD�GH�D�VH�IRUPD�FXYLQWH�vQ�FDUH�ILHFDUH�OLWHU �DSDUH�R��
VLQJXU � GDW �� WRWXúL� H[LVW � R� OLPLW � GDW � GH� QXP UXO� PD[LP� GH� OLWHUH� SH� FDUH�
MXF WRUXO�OH�SRDWH�IRORVL�OD�XQ�PRPHQW�GDW��'LQ�DFHVW�PRWLY�D�IRVW�DVRFLDW� în mod 
XQLF�XQ�QXP U�ILHF UHL�OLWHUH��IDSW�FH�GXFH�OD�IRORVLUHD�ILHF UHL�OLWHUH�R�VLQJXU �GDW ��
'DF �GH�H[HPSOX�DYHP�GRL�GH�µ$¶��YRU�IL�IRORVL L�GDF �HVWH�FD]XO��ILHFDUH�SH�UkQG�
I U � D� vQFXUFD� XQXO� FX� FHO ODOW�� ([LVWHQ D� DFHVWXL� QXP U� HVWH� WUDQVSDUHQW � SHQtru 
FXYkQWXO�D�F UXL�OLWHUH�VXQW�FRPSDUDWH� 
 $úD�VH�H[SOLF �IDSWXO�F �vQ�SVHXGRFRGXO�UHJXOLORU�find_word s-D�PHQ LRQDW�
IDSWXO�F �ILHFDUH�OLWHU �WUHEXLH�V �ILH�GLIHULW �GH�FHOHODOWH��QX�SULQ�YDORDUHD�HL��FL�SULQ�
QXP UXO�HL�FD�úL�SLHVHOH�GH�MRF��� 
 'XS � UXODUHD�SURJUDPXOXL� VH�REVHUY � IDSWXO� FD�SHQWUX�XQ�QXP U�GH� OLWHUH�
PDL�PLF�GHFkW����SURJUDPXO� IXQF LRQHD] �DFFHSWDELO��2GDW �FX�P ULUHD�QXP UXOXL�
GH�SLHVH�FUHúWH�úL�WLPSXO�GH�F XWDUH� 
 ÌPEXQ W LUHD�FH�DU�SXWHD�IL�DGXV �IXQF LHL�vQ�DFHVW�PRPHQW�FRQVW �vQ�IDSWXl 
F � vQ� FD]XO� vQ� FDUH� DYHP� GRX � OLWHUH� GLIHULWH� HVWH� LQXWLO � FRPSDUDUHD� QXPHUHOH�
SLHVHORU��$FHDVWD�DU�WUHEXL�UHDOL]DW �GRDU�vQ�FD]XO�vQ�FDUH�DYHP�GRX �OLWHUH�LGHQWLFH�
úL�YUHP�V �ILP�VLJXUL�ILHFDUH�OLWHU �YD�IL� IRORVLW �GRDU�R�VLQJXU �GDWD��0RGLILF ULOH�
carH� VH� IDF� IXQF LLORU� find-word constau în verificare valorilor literelor înaintea 
numerelor acestora. 

(defrule find_word_2 
(litera ?n1 ?l1) 
(litera ?n2 ?l2&:(or(neq ?l2 ?l1) (<> ?n2 ?n1)) ) 
(word ?l1 ?l2) 
=> 
(printout t "Gasit cuvant: " (sym-cat ?l1 ?l2) t) 

) 
......................................................................................................................... 

(defrule find_word_5 
(litera ?n1 ?l1) 
(litera ?n2 ?l2&:(or(neq ?l2 ?l1) (<> ?n1 ?n2)) ) 
(litera ?n3 ?l3&:(or(neq ?l3 ?l2 ?l1) (<> ?n3 ?n2 ?n1)) ) 
(litera ?n4 ?l4&:(or(neq ?l4 ?l3 ?l2 ?l1) (<> ?n4 ?n3 ?n2 ?n1)) ) 
(litera ?n5 ?l5&:(or(neq ?l5 ?l4 ?l3 ?l2 ?l1) (<> ?n5 ?n4 ?n3 ?n2 ?n1)) ) 
(word ?l1 ?l2 ?l3 ?l4 ?l5) 
=> 
(printout t "Gasit cuvant: " (sym-cat ?l1 ?l2 ?l3 ?l4 ?l5) t) 

) 
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 ùL�vQ�DFHVW�FD]�QX�DX�IRVW�VFULVH�WRDWH�IXQF LLOH�find-word, deoarece ele pot 
IL� XúRU� RE LQXWH� XUP ULQG� XQ� VLQJXU� PRGHO�� ÌQ� PRPHQWXO� vQ� FDUH� VH� UXOHD] �
SURJUDPXO�DVWIHO�PRGLILFDW�VH�VLPWH�R�FUHúWHUH�D�YLWH]HL�GH�F XWDUH�� 

ÌQDLQWH�GH�D�IDFH�XUP WRDUHD�RSWLPL]DUH�D�UHJXOLORU�VH�YD�DPLQWL� IDSWXO�F �
ordinea pattern-urilor în LHS-XO� XQHL� UHJXOL� SRDWH� LQIOXHQ D� YLWH]D� úL� HILFLHQ D�
IRORVLULL� PHPRULHL�� 3ULQ� DGXFHUHD� XOWLPXOXL� SDWWHUQ�� FRUHVSXQ] WRU� IDSWXOXL�word,  
SH� SULPD� SR]L LH� vQ� /+6�� VFDGH� IRDUWH� PXOW� QXP UXO� SRWULYLULORU� SDU LDOH� úL� SULQ�
XUPDUH� YLWH]D� GH� U VSXQV� FUHúWH� IRDUWH� PXOW�� * VLUHD� DSURDSH� LQVWDQWDQHH� D�
FXYLQWHORU�FKLDU�úL�SHQWUX�XQ�QXP U�PDUH�GH�OLWHUH�OD�LQWUDUH��RIHU �FHUWLWXGLQHD�F �
un program bine realizat în CLIPS poate fi foarte performant. Un program realizat 
vQ�&/,36�DU�IXUQL]D�VROX LLOH�J VLWH�SHQWUX�YDORULOH�SULPLWH�OD�LQWUDUH��XQXL�SURJUDP�
UHDOL]DW�vQ�&�GH�H[HPSOX��/D�RUD�DFWXDO �H[LVW �vQ�OXPH�WHQGLQ H�GH�vQJOREDUH�D�XQRU�
astfel de module non-procedurale. De exemplu în Java, pot fi folosite de alte 
DSOLFD LL� vQ� PRG� WUDQVSDUHQW�� SURJUDPHOH� UHDOL]DWH� vQ� -(66� �FRPSDWLELO� ����� FX�
limbajul CLIPS). 

(defrule find_word_2 
(word ?l1 ?l2) 
(litera ?n1 ?l1) 
(litera ?n2 ?l2&:(or(neq ?l2 ?l1) (<> ?n2 ?n1)) ) 
=> 
(printout t "Gasit cuvant: " (sym-cat ?l1 ?l2) t) 

) 

(defrule find_word_3 
(word ?l1 ?l2 ?l3) 
(litera ?n1 ?l1) 
(litera ?n2 ?l2&:(or(neq ?l2 ?l1) (<> ?n1 ?n2)) ) 
(litera ?n3 ?l3&:(or(neq ?l3 ?l2 ?l1) (<> ?n3 ?n2 ?n1)) ) 
=> 
(printout t "Gasit cuvant: " (sym-cat ?l1 ?l2 ?l3) t) 

) 

(defrule find_word_7 
  (word ?l1 ?l2 ?l3 ?l4 ?l5 ?l6 ?l7) 

(litera ?n1 ?l1) 
(litera ?n2 ?l2&:(or(neq ?l2 ?l1) (<> ?n1 ?n2)) ) 
(litera ?n3 ?l3&:(or(neq ?l3 ?l2 ?l1) (<> ?n3 ?n2 ?n1)) ) 
(litera ?n4 ?l4&:(or(neq ?l4 ?l3 ?l2 ?l1) (<> ?n4 ?n3 ?n2 ?n1)) ) 
........................................................................................................ 
=> 
(printout t "Gasit cuvant: " (sym-cat ?l1 ?l2 ?l3 ?l4 ?l5 ?l6 ?l7) t) 

) 

(defrule stergere_litere 
 ?f <- (litera ? ?) 
 => 
 (retract ?f)) 
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(defrule reintroducere_litere 
 (declare (salience -10)) 
 ?f <- (reluare) 
 (not (litera ? ?)) 
 => 
 (retract ?f) 
 (printout t "Doriti reluare ? ") (bind ?r (read)) 
 (if (neq ?r  Y y Yes YES yes D d Da DA da) 
  then (return) 
  else (refresh introducere_litere)) ) 

 'DF ��VH�GRUHúWH�HIHFWXDUHD�XQHL�QRL�F XW UL�úL�vQ�PRG�QRUPDO�LQWURGXFHUHD�
XQRU� OLWHUH� QRL� DWXQFL� VH� SRW� DG XJD� úL� XOWLPHOH� GRXD� IXQF LL� sterge_litere� úL�
reintroducere_litere. 
 'DF � WRDWH� YDULDQWHOH� GH� PDL� VXV� DYHDX� SURSULHWDWHD� F � SXWHDX� IL� UXODWH��
diferHQ HOH�vQWUH�DFHVWHD�FRQVWkQG�vQ�WLPSLL�GH�U VSXQV��YRP�RIHUL�úL�R�YDULDQW �FDUH�
GHúL� HVWH� FRUHFW � GLQ� SXQFW� GH� YHGHUH� VLQWDFWLF� úL� OD� SULPD� YHGHUH� DU� IL� FHD� PDL�
SRWULYLW ��EORFKHD] �VLVWHPXO�OD�ODQVDUHD�vQ�H[HFX LH� 
 ÌQ�DFHDVW �YDULDQW �FXYLQWHOH�GLQ�GLF LRQDU�QX�PDL�VXQW�GHVS U LWH�SH�OLWHUH��
úL�GXS �FXP�SRDWH�IL�REVHUYDW�FX�DMXWRUXO�FRPHQ]LL�(matches <rule-name>), pentru 
XQ�GLF LRQDU�QX�XQ�QXP U�PLF�GH�FXYLQWH�QXP UXO�SRWULYLULORU�HVWH�IRDUWH�PDUH�� 

(defrule open_dictionary 
 => 
 (open “C:\\CLIPS\\roman.dat” ro) 
 (while (neq (bind ?word  (read ro)) EOF) 
  (assert  (word ?word)) ) 
 (close ro) 
) 

(defrule find_word 
 (word ?w) 
 (not (exists (my $? ?l&:(eq (str-index ?l ?w) FALSE)) $?) )) 
 => 
 (assert (solution ?w)) 
) 

'HúL�SURJUDPXO� UXOHD] �SHQWUX�XQ�QXP U�PLc de cuvinte, în momentul în 
FDUH� GLPHQVLXQHD� GLF LRQDUXOXL� FUHúWH� SURJUDPXO� VH� EORFKHD] ��5HJXOD� find_word 
FDXW �FXYLQWHOH�FDUH�FRQ LQ�WRDWH�OLWHUHOH�MXF WRUXOXL��VH�vQFHDUF �J VLUHD�FXYLQWHORU�
FkW�PDL�PDUL���2GDW �DVHUWDW�XQ�IDSW�RUGRQDW�GH�JHQXO�(my  a e l m p) CLIPS-ul va 
cauta toate faptele ce se potrivesc cu pattern-XULOH�UHJXOLL��6H�REVHUY �IDSWXO�F �QX�
HVWH�DYDQWDMRDV �IRORVLUHD�HOHPHQWHORU�FRQGL LRQDOH�not sau exists în cazurile în care 
ED]D�GH�FXQRúWLQ H�HVWH�IRDUWH�PDUH� 
 


