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Cap. 2   VARIABILE 

 2.1. Definirea unei variabile 

Ca orice alt limbaj de programare, CLIPS-ul are variabile ce pot lua valori. 
Valoarea pe care o poate lua o variabila poate fi unul din tipurile de date primitive 
(float, integer, symbol, string, external address, fact address, instance name�úL�
instance address��� )D � GH� IDSWH�� FDUH� VXQW� VWDWLFH�� FRQ LQXWXO� XQHL� YDULDELOH� HVWH�
GLQDPLF��DVWIHO� vQFkW�YDORDUHD�DVLJQDW �DFHVWHLD�SRDWH�IL�VFKLPEDW �� ÌQWRWGHDXQD� vQ�
&/,36�R�YDULDELO �HVWH� VFULV � vQ� VLQWD[D�XQXL� VHPQ�GH� vQWUHEDUH�³"³��XUPDW�GH�XQ�
câmp simbolic, care e numele variabilei. Formatul general este: 

 ?<variable-name> 

1XPHOH�YDULDELOHL�SRDWH�IL�RULFH�VLPERO��FX�UHVWULF LD�F �WUHEXLH�V �vQFHDS �
FX� R� OLWHU � �vQ� FD]� FRQWUDU� GHúL� QX� VH� VHPQDOHD] � HURDUH�� YDULDELOD� HVWH� FD� úL�
LQH[LVWHQW � ���� 3HQWUX� R� EXQ � vQ HOHJHUH� D� SURJUDPXOXL� HVWH� LQGLFDW� FD� QXPHOH�
YDULDELOHORU�V �ILH�FkW�PDL�VXJHVWLYH��'H�H[HPSOX� 

?vârsta       ?loc_nastere        ?clasa_apartenenta        ?specie 

'H�UH LQXW�IDSWXO�F �VSD LLOH�QX�WUHEXLHVF�SXVH�vQWUH�VHPQXO�GH�vQWUHEDUH�úL�QXPele 
YDULDELOHL� �XOWHULRU� VH� YD� YHGHD� FXP� VH� IRORVHúWH� vQ� &/,36� VHPQXO� GH� vQWUHEDUH��
VLQJXU�� I U � QXPH� GH� YDULDELO ��� 2� YDULDELO � SRDWH� IL� IRORVLW � vQ� /+6-ul regulii 
SHQWUX�D�FRQ LQH�YDORDUHD�XQXL�VORW��DSRL�VH�SRW�IDFH�FRPSDUD LL�DOH�DFHVWHLD�FX�DOWH�
valorL�GLQ�/+6��VDX�SRDWH�IL�DFFHVDW �GLQ�5+6-XO�UHJXOLL�SHQWUX�R�DILúDUH� 

(deftemplate automobil 
(slot culoare)  (slot tip)  (slot ani) 
(multislot nume) ) �QXPHOH�SURSULHWDUXOXL�PDúLQLL 

(deffacts masini 
(automobil (culoare rosie)(tip Toyota) (nume Radu Vasile) (ani 0)) 
(automobil (culoare neagra)(tip Mercedes)(nume Traian Basescu)(ani 2)) 
(automobil (culoare rosie)(tip Dacia_1300)(nume Marian Petru)(ani 15)) 
(automobil (culoare alba)(tip Trabant)(nume Iulian Petru)(ani 30)) ) 

(defrule afiseaza_tipul_si_vârsta_masinii 
   (automobil (tip ?marca) (ani ?n)) 

 => 
 (printout  t  “Automobilul “  ?marca “ are “  ?n  “ani.”   crlf ) ) 

Se vor salva aceVWH�FRQVWUXF LL�vQWU-XQ�ILúLHU�³DXWRPRELO�FOS´�úL�VH�YD�ODQVD�
vQ�H[HFX LH�SURJUDPXO��REVHUYkQGX-VH�PHVDMHOH�DILúDWH�SH�PRQLWRU� 

CLIPS> (clear) 
CLIPS> (load “C:\\temp\\automobil.clp”) 
CLIPS> (reset) 
CLIPS> (run) 
Automobilul Trabant are o vechime de 30 ani. 
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Automobilul Dacia_1300 are o vechime de 15 ani. 
Automobilul Mercedes are o vechime de 2 ani. 
Automobilul Toyota are o vechime de 0 ani. 

 /D� ODQVDUHD� vQ� H[HFX LH�� vQ� DJHQG � VH� SRW� REVHUYD� SDWUX� DSULQGHUL� DOH�
DFHOHLDúL� UHJXOL� vQV � vQ� LSRVWD]H� GLIHULWH� �VH� SRate da comanda agenda înainte de 
run). CLIPS-XO� J VHúWH� SDWUX� IDSWH� GLIHULWH� SH� FDUH� OH� SRDWH� SRWULYL� FX� SDWWHUQ-ul 
UHJXOLL��6H�SRDWH�REVHUYD�F �RUGLQHD�DSDUL LHL�FHORU�SDWUX�DXWRPRELOH�HVWH� LQYHUV ��
GHFkW�FHD� vQ�FDUH�HOH�DX� IRVW� LQWURGXVH�GLQ�FRQVWUXF LD�deffacts în lista de fapte la 
tastarea comenzii reset (se poate verifica cu facts). Ne-am putea explica acest lucru 
imaginându-ne lista de fapte ca o stiva LIFO, astfel încât ultimul fapt intrat este 
primul comparat cu pattern-ul regulii. Ordinea introducerii faptelor în lista este un 
aspect de care utilizatorXO�WUHEXLH�V � LQ �VHDPD�DWXQFL�FkQG�GRUHúWH�DILúDUHD�vQWU-o 
DQXPLW �RUGLQH�D�IDSWHORU��,QDLQWH�FD�R�YDULDELO �V �ILH�IRORVLW ��WUHEXLH�V -L�DVLJQ P�
R�YDORDUH��,Q�FD]XO�XUP WRU�YDULDELOD�QHDYkQG�DVLJQDW �QLFL�R�YDORDUH��&/,36-ul va 
DILúD�XQ�PHVDM�GH�HURDUH. 

 (defrule exemplu 
  => 

 (printout  t  ?x) ) 

 [PRCCODE3] Undefined variable x refered in RHS of defrule. 

  ������8WLOL]DUHD�PXOWLSO �D�XQHL�YDULDELOH 

 2�SURSULHWDWH�IRDUWH�XWLO �VL� LPSRUWDQW �SH�FDUH�R�DX�YDULDELOHOH�HVWH�DFHHD�
F �SRW�IL�IRORVLWH�vQ�PDL�Pulte locuri în LHS-XO�UHJXOLL��/D�SULPD�DSDUL LH�YDULDELOHL�
vL�HVWH�DVLJQDW �R�YDORDUH�SH�FDUH�R�YD�SXUWD�WRW�WLPSXO�vQ�DFHD�UHJXO ��$OWH�DSDUL LL�
DOH�YDULDELOHL� FX�DFHODúL� QXPH� vQ� FDGUXO�/+6-XOXL� UHJXOLL� XUP UHVF� OHJDUHD� WRW� FX�
SULPD� YDORDUH� DVLJQDW � YDULDELOHL�� &RQWLQXkQG� H[HPSOXO� DQWHULRU� DG XJDP�
FRQVWUXF LLOH� 

CLIPS> (undefrule *)  �VH�úWHUJ�WRDWH�UHJXOLOH 
&/,36!��GHIWHPSODWH�J VHúWH��VORW�FXORDUH��� 
CLIPS> (defrule cauta_masina 

�J VHúWH��FXORDUH�"[�� 
(automobil (culoare ?x) (tip ?marca)) 
=> 
(printout  t  “Automobilul “ ?marca “ are culoarea “ ?x  “.” crlf)) 

,Q� DFHVW � UHJXO � QRX� FUHDW � VH� YRU� DILúD� QXPDL� PDúLQLOH� GH� R� DQXPLW �
culoare. Nu trebuie decât asertat un nou fapt J VHúWH� úL� &/,36-XO� YD� vQFHUFD� V �
SRWULYHDVF � SDWWHUQ-urilor regulii, faptele existeQWH� vQ� OLVWD� GH� IDSWH�� 'DF � YRU� IL�
J VLWH�SHUHFKL�GH�IDSWH�FDUH�V �VH�SRWULYHDVF �DWXQFL�UHJXOD�VH�YD�DFWLYD�úL�YD�DS UHD�
vQ�DJHQG ��DúWHSWkQG�FRPDQGD�run pentru a se aprinde. 

&/,36!��DVVHUW��J VHúWH��FXORDUH�URVLH����� 
<Fact-5> 
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CLIPS> (run) 
Automobilul Dacia_1300 are culoarea rosie. 
Automobilul Toyota are culoarea rosie. 
&/,36!��DVVHUW��J VHúWH��FXORDUH�QHDJUD����� 
<Fact-6> 
CLIPS> (run) 
Automobilul Mercedes are culoarea neagra. 
&/,36!��DVVHUW��J VHúWH��FXORDUH�YHUGH����� 
<Fact-7> 
CLIPS> (run) 
CLIPS> 

In ultLPXO� FD]� QX� D� IRVW� J VLW� QLFL� XQ� DXWRPRELO� FDUH� DUH� FXORDUHD� YHUGH��
'XS � FXP� V-a mai spus CLIPS-XO� YD� DVLJQD� OD� SULPD� DSDUL LH� D� YDULDELOHL� "[��
valoarea slotului culoare al faptului J VHúWH��LDU�OD�D�GRXD�DSDUL LH�YD�F XWD�vQ�ED]D�
de fapte un fapt automobil� FDUH� V � DLE � YDORDUHD� VORWXOXL� culoare� LGHQWLILFDW � FX�
YDORDUHD�DVLJQDW �YDULDELOHL��'LQ�DFHVW�PRWLY�LQYHUVkQG�RUGLQHD�FHORU�GRX �SDWWHUQ-
uri efectul aprinderii regulii poate fi uneori cu totul diferit.  
 ,PSRUWDQW�GH�UH LQXW�HVWH�úL�IDSWXO�F �R�YDULDELO �VH�FRPSRUW �vQ�FDGUXO�XQHL�
UHJXOL� FD� RULFH� YDULDELO � ORFDO � GLQWU-XQ� OLPEDM� GH� SURJUDPDUH� �H[LVWHQ D� VD� HVWH�
OHJDW � GH� DFHD� UHJXO �� vQ� PRPHQWXO� WHUPLQ ULL� H[HFX LHL� UHJXOLL� YDULDELOD� PRDUH������������������������������������������������������������������
'DF �vQ�UHJXOL�GLIHULWH�vQWkOQLP�YDULDELOH�FX�DFHODúL�QXPH�HOH�QX�DX�QLFL�R�OHJ WXU �
XQD�FX�DOWD��6H�YD�YHGHD�PDL�WkU]LX�F �H[LVW �úL�SRVLELOLWDWHD�GHILQLULL�XQRU�YDULDELOH�
JOREDOH��FDUH�H[LVW �SH�WRDW �GXUDWD�SURJUDPXOXL�� 

Din acest motiv nu se pot stabili în nici un caz conexiuni între reguli prin 
LQWHUPHGLXO�XQRU�DVWIHO�GH�YDULDELOH�ORFDOH��,Q�FRQFOX]LH�SXWHP�vQWkOQL�R�YDULDELO �FX�
DFHODúL�QXPH�vQ�ILHFDUH�UHJXO ��I U �D�IL�DIHFWDW �H[HFX LD�SURJUDPXOXL� 

2.3.  Legarea adresei de fapt de o variabiO  

'XS � FXP� V-D� DILUPDW� R� YDULDELO � SRDWH� OXD� R� YDORDUH� GH� WLSXO� XQHL� GDWH�
SULPLWLYH�� ,Q� FHOH� FH� XUPHD] � YDORULOH� OXDWH� GH� F WUH� IDSWH� YRU� IL� GH� WLSXO� fact 
address��DGUHVH�GH�IDSW��DVWIHO�vQFkW�YRP�DYHD�SRVLELOLWDWHD�UHWUDFW ULL��PRGLILF ULL�
úL�GXSOLF ULL�unui fapt în cadrul unei reguli.  

([HFXWDUHD�XQRU�DVWIHO�GH�RSHUD LL�vQ�FDGUXO�UHJXOLL�HVWH�PXOW�PDL�XúRDU �úL�
PDL�XWLO �GHFkW�DWXQFL�FkQG�VH�UHDOL]D�OD�QLYHOXO�SURPSWHU-ului (top level). La nivelul 
prompter-XOXL�DFHVWH�RSHUD LL�VH�UHDOL]DX�FX�DMXWRUXO�LQGicelui de fapt, în cadrul unei 
UHJXOL� VH� OHDJ � DGUHVD� IDSWXOXL� FH� vQGHSOLQHúWH� FRQGL LLOH� SHQWUX� D� IL� úWHUV� �VH�
SRWULYHúWH� FX� SDWWHUQ-XO� UHJXOLL�� GH� R� YDULDELO �� FDUH� XUPD� D� IL� DSHODW � vQ� 5+6-ul 
UHJXOLL�GH�DF LXQHD�FH�VH�H[HFXW �DVXSUD�IDSWXOXL�� 

Legarea variabilei de adresa de fapt se face cu ajutorul operatorului de 
legare din pattern ( pattern binding�RSHUDWRU��FDUH�HVWH�úLUXO�GH�FDUDFWHUH�³�-“ (o 
V JHDWD� RULHQWDWD� VSUH� VWkQJD�� IRUPDW � GLQ� VHPQXO� µPDL� PLF� GHFkW¶� úL� VHPQXO�
µPLQXV¶��� /D� ILúLHUXO� ³DXWRPRELO�FOS´� FUHDW� DQWHULRU� FRQVWUXLP� R� UHJXO � FDUH� V �
VFKLPEH�FXORDUHD�XQHL�PDúLQL� 
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(deftemplate culoare  
 (slot old)  (slot new) ) 

(defrule schimba_culoare 
(culoare (old ?old) (new ?new)) 

 ?f <- (automobil (culoare ?old) (tip ?marca)) 
 => 
 (retract ?f)      ;??!! 
 (modify ?f (culoare ?new)) 
 (printout  t   ?marca “ are acum culoarea ” ?new crlf) ) 

CLIPS> (clear) 
CLIPS> (reset) 
CLIPS> (assert (culoare (old neagra) (new albastra))) 
<Fact-5> 
CLIPS> (watch facts) 
CLIPS> (run) 
<== f-2 (automobil (culoare neagra) (tip Mercedes) (numeTraianBasescu) (ani 2)) 
==> f-6 (automobil (culoare albastra) (tip Mercedes) (numeTraianBasescu) (ani 2)) 
Automobilul are acum culoarea albastra. 

Primul pattern al regulii schimba_culoare� GHWHUPLQDW� GDF � H[LVW � YUHR�
FXORDUH�FH�VH�GRUHúWH�D�IL�VFKLPEDW ��DO�GRLOHD�SDWWHUQ�J VHúWH�vQ�FD]XO�vQ�FDUH�H[LVW �
PDúLQD�GH�FXORDUHD�FH�VH�GRUHúWH�D�IL�VFKLPEDW ��$GUHVD�IDSWXOXL�automobil ce va fi 
PRGLILFDW�HVWH�OHJDW�GH�YDULDELOD�"I��IRORVLW �DSRL�vQ�5+6�SHQWUX�D�UHWUDFWD�IDSWXO�úL�
pentru a-O�PRGLILFD��6H�REVHUY �F �GHúL�IDSWXO�automobil a fost retractat, putem avea 
acces în continuare la valorile sloturilor nume, ani, tip . Variabila ?marca care 
S VWUHD] � YDORDUHD� VORWXOXL� tip HVWH� IRORVLW � SHQWUX� R� DILúDUH� SH� HFUDQ� �YDULDELOHOH�
ORFDOH�WU LHVF�SH�GXUDWD�vQWUHJLL�UHJXOL�� 
 ,Q� H[HPSOXO� DQWHULRU� VH� SRDWH� REVHUYD� DSDUL LD� FkPSXOXL� culoare vQ� GRX �
LSRVWD]H�� vQ� SULPD� UHSUH]LQW � QXPHOH� XQXL� VORW� DO� FRQVWUXF LHL� GHIWHPSODWH�
automobil, în a doua este chiar numeOH�XQHL�FRQVWUXF LL�GHIWHPSODWH��,Q�&/,36�XQ�
FkPS��vQ�IXQF LH�GH�FRQWH[WXO�vQ�FDUH�HO�DSDUH��HVWH�LGHQWLILFDW�vQ�PRG�XQLF�FD�ILLQG�
QXPHOH� XQHL� FRQVWUXF LL�� DO� XQXL� VORW�� DO� XQHL� YDULDELOH�� DO� XQHL� IXQF LL� HWF�� 'LQ��
DFHODúL�PRWLY�V-au putut folosi câmpurile old  úL�new�DWkW�FD�QXPH�GH�VORWXUL��FkW�úL�
ca variabile. CLIPS-XO� QX� SHUPLWH� UHDOL]DUHD� D� GRX � FRQVWUXF LL� GHIWHPSODWH� VDX�
GHIUXOH�VDX�GHIIDFWV�FX�DFHODúL�QXPH��vQ�DFHVW�FD]�ILH�UHWXUQkQG�XQ�PHVDM�GH�HURDUH��
ILH� UHDOL]kQG� R� VXSUDVFULHUH�� 7RWXúL� SRDWH� H[LVWD� R� FRQVWUXF LH� GHIWHPSODWH� úL� XQD�
GHIUXOH� FDUH� DX� DFHODúL� QXPH� �RULFH� DOWH� DVRFLHUL� VXQW� SHUPLVH��� $P� SXWHD� GH�
H[HPSOX�LQWURGXFH�I U �D�DYHD�QLFL�R�SUREOHP �UHJXOD� 

 (defrule culoare      =>     ) 

,Q�FD]XO�YDULDELOHORU��GXS �FXP�V-a mai spus doar la priPD�DSDUL LH�VH�IDFH�
OHJDUHD�YDULDELOHL�GH�R�YDORDUH��vQ�WRDWH�FHOHODOWH�DSDUL LL�UHDOL]kQGX-VH�FRPSDUD LL�FX�
YDORDUHD�DVRFLDWD�YDULDELOHL��,Q�VFKLPE�OD�VORWXUL��SXWHP�DYHD�PDL�PXOWH�FRQVWUXF LL�
GHIWHPSODWH�FDUH�V �DLE �DFHODúL�QXPH�SHQWUX�XQXO�GLQ�VORWXUL� De exemplu pentru: 

 (deftemplate om (slot nume) (slot culoare ))     ;culoarea pielii 



                                                                                              Cap2. Variabile       37 
 

  CLIPS-XO� LGHQWLILF � vQ� IXQF LH� GH� FRQWH[W� GDF � VORWXO� culoare� DSDU LQH�
FRQVWUXF LHL� GHIWHPSODWH� om VDX� D� FRQVWUXF LHL� automobil. Unica problema apare 
doar pentru progrDPDWRU�� FDUH� SRDWH� IDFH� FRQIX]LL� úL� SRDWH� XúRU� JUHúL� GDF � QX� H�
DWHQW�� ,Q� PRG� LQWHQ LRQDW� vQ� FDGUXO� UHJXOLL� schimba_culoare� D� IRVW� LQWURGXV � úL� R�
FRPDQGD� LQXWLO � úL� DQXPH� (retract ?f), deoarece comanda modify� UHDOL]HD] �
DXWRPDW� úL� UHWUDFWDUHD� IDSWXOXL� SH� FDUH� vO� PRGLILF �� 'DF � VH� GRUHúWH� S VWUDUHD�
comenzii  retract� SRDWH� IL� IRDUWH� ELQH� IRORVLW � úL� FRPDQGD� assert� vQV � WUHEXLHVF�
specificate valorile tuturor sloturilor, în caz contrar CLIPS-ul asociindu-le valoarea 
nil��'H�H[HPSOX�SHQWUX�DVHUWDUHD�XUP WRDUH� 

 (assert (culoare)) 

CLIPS-ul va introduce în baza de fapte (culoare (old nil) (new nil))��7UHEXLH�UH LQXW��
IDSWXO�F �QX�SXWHP�DYHD�vQ�DFHODúL� WLPS�XQ�IDSW�RUGRQDW�úL�XQ�IDSW�GHIWHPSODWH�FX�
DFHODúL�QXPH��'H�H[HPSOX�DP�RE LQH�R�HURDUH�GDF �DP�vQFHUFD�V �DVHUW m: 

 (assert (culoare maro))     ;sau 
 (assert (culoare (old galben) (new mov))) 

,Q� XQHOH� VLWXD LL� SURJUDPDWRUXO� SRDWH� UHDOL]D� I U � V � YUHD� R� EXFO � LQILQLW , acest 
lucru realizându-VH� DWXQFL� FkQG� XQ� IDSW� QRX� FUHDW� GH� R� UHJXO � VH� SRWULYHúWH� FX�
pattern-ul aceVWHLD� �� UHJXOD� ILLQG� LQWURGXV � vQ� DJHQG ��GXS �FDUH�DSULQ]kQGX-VH�G �
QDúWHUH�XQXL�QRX�IDSW��FDUH�R�UHDSULQGH�úL�WRW�DúD�OD�QHVIkUúLW��'H�H[HPSOX� 

(defrule schimba_culoarea_Daciei 
 (nuanta ?x)      
 ?f <- (automobil (tip Dacia_1300)) 
 => 
 (modify ?f (culoare  ?x)) ) 

CLIPS> (assert (nuanta gri)) 
CLIPS> (run 100) 

 Nu s-a putut aserta un fapt (culoare gri), deoarece ar fi fost un fapt 
ordonat, care nu s-DU�IL�SRWULYLW�FX�úDEORQXO�FHUXW�GH�FRQVWUXF LD�GHIWHPSODWH�culoare 
DQWHULRU�FUHDW ��$FHDVWD�DU�SXWHD�IL�vQVD�úWHDUV �ILH�FX�(undeftemplate culoare) sau 
cu un (clear) urmat de un (reset). 

�'DF �VH�YRU�GD�vQDLQWH�GH�(run 100) comenzile (watch facts), (watch rules) 
,(watch activations) se poate observa cum regula se reaprinde de 100 de ori. In 
DFHVW�FD]�VROX LD�HVWH�IRDUWH�VLPSO ��QX�WUHEXLH�GHFkW�V �úWHUJHP�IDSWXO�SULQ�FDUH�V-a 
VSHFLILFDW�FXORDUHD�úL�vQ�DFHVW�IHO�SHQWUX�SULPXO�SDWWHUQ�DO�UHJXOLL�QX�YD�PDL�H[LVWD�
QLFL�XQ�IDSW�FDUH�V �VH�SRWULYHDVF �FX�DFHVWD��6H�UHDOL]HD] �PRGLILFDUHD�XUP WRDUH� 

 (defrule schimba_culoarea_Daciei 
  ?f1 <- (nuanta ?x)      
  ?f2 <- (automobil (tip Dacia_1300)) 
  => 
  (retract ?f1) 
  (modify ?f2 (culoare  ?x)) ) 



38                                                              Programarea în CLIPS prin exemple   
 

 5HDOL]DUHD�XQHL�FRQVWUXF LL�defrule�FX�XQ�QXPH�LGHQWLF�FX�R�DOW �FRQVWUXF LH�
defrule� DQWHULRDU �� GXFH� OD� vQORFXLUHD� DFHVWHLD� �VH� VXSUDVFULH��� 'H� DFHVWD� GDW � VH�
folosesc doua variabile ?f1 si ?f2 , fiecare luând valoarea unei adrese a unuia din 
FHOH� GRX � IDSWH� FH� VH� SRWULYHVF� FX� SDWWHUQ-ul regulii. In acest caz nu se mai 
UHDOL]HD] �HIHFWXO�GH�bucla infinita. Se dau comenzile: 

CLIPS> (reset) 
CLIPS> (watch facts) 
CLIPS> (run) 
<==  f-6  (nuanta gri) 
<==  f-3 (automobil (culoare rosie) (tip Dacia_1300) (nume Marian Petru) (ani 15)) 
==>  f-7 (automobil (culoare gri) (tip Dacia_1300) (nume Marian Petru) (ani 15)) 

 Pentru a întrerupe o bXFOD�LQILQLW �GDWRUDW �FRPHQ]LL�run�I U �DUJXPHQWH�VH�
IRORVHúWH� &WUO-&� VDX� RULFH� DOW � FRPDQG � SULQ� FDUH� VH� SRDWH� RSUL� H[HFX LD�
FDOFXODWRUXOXL�FH�UXOHD] �&/,36� 

 ������9DULDELOD�OLEHU �GH�XQ�VLQJXU�FkPS 

,QWHUSUHWDUHD� SH� FDUH� R� G � &/,36-ul unei variabile libere  de un singur 
câmp (single-field wildcard��HVWH�GH�VLPERO�FDUH�vQORFXLHúWH�R�SDUWH�D�XQHL�HQWLW L�
pattern. Utilitatea folosirii unui wildcard într-XQ�SDWWHUQ�VH�REVHUY �PDL�DOHV�DWXQFL�
FkQG�VH�GRUHúWH�WHVWDUHD��H[LVWHQ HL�XQXL�FkPS�vQWU-un slot (de obicei un multislot). 
9DULDELOD� OLEHU � VH� QRWHD] � FX� XQ� VHPQ� GH� vQWUHEDUH� µ"¶� GXS � FDUH� vQV � QX� PDL�
XUPHD] �QLFL� XQ�QXPH�GH�YDULDELO � �GH� DLFL� úL� GHQXPLUHD�GH� OLEHU ���'HRDUHFH�QX�
DYHP�XQ�QXPH�SULQ�FDUH�V �R�SXWHP�DSHOD�úL�GLIHUHQ LD�GH�DOWH�YDULDELOH��SXWHP avea 
oricâte variabile libere dorim), un wildcard nu este folosit decât pentru a înlocui un 
FkPS�� 6 � SUHVXSXQHP� F � DYHP� XQ� QXP U� GH� vQPDWULFXODUH� OD� PDúLQ � GHFODUDW� FD�
multislot într-R� FRQVWUXF LH� GHIWHPSODWH�� 3HQWUX� D� RE LQH� GRDU� RUDúXO� �SDUWHD� GLQ�
mijloc) procedam astfel: 

 (nr_inmatr  05  IS  ARG)   (nr_inmatr   ?    ?oras     ?) 

'DF � VH� GRUHúWH� GRDU� QXP UXO� GH� VHULH� �XOWLPXO� QXP U�� SULPHOH� GRX �
câmpuri vor fi înlocuite cu semne de întrebare, doar ultimului câmp fiindu-i 
DVRFLDW �R�YDULDELO �RELúQXLW ��'XS �FXP�VH�REVHUY �YDORULOH�XQXL�PXOWLVORW�FDUH�QX�
DX�QLFL�R�LPSRUWDQ �SHQWUX�QRL�vQ�FDGUXO�XQHL�UHJXOL�SRW�IL�vQORFXLWH�FX�XQ�ZLOGFDUG��
,Q� FRQVWUXF LD� GHIWHPSODWH� automobil am declarat ca multislot numele 
proprietarului. S-au introdus numai nume de persoDQH� IRUPDWH� GLQ� GRX � FkPSXUL�
�QXPH� úL� SUHQXPH��� GDU� V-DU� SXWHD� SURFHGD� VLPLODU� úL� DWXQFL� FkQG� DP� DYHD� WUHL�
FkPSXUL��úL�LQL LDOD��GH�H[HPSOX���$VWIHO��VH�YD�UHDOL]D�R�UHJXO �FDUH�DILúHD] �WLSXO�
PDúLQLL��SHQWUX�R�SHUVRDQ �GH�OD�FDUH�QX�FXQRDúWHP�GHFkW�QXPHOH mic (prenume): 

(defrule afiseaza_masina_persoana 
 (masina_lui ?prenume) 
 (automobil (nume ?prenume  ?) (tip ?marca)) 
 => 
 (printout  t  ?prenume  “ are un automobil “ ?marca crlf )) 
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CLIPS> (reset) 
CLIPS> (assert (masina_lui Iulian)) 
CLIPS> (run) 
Iulian are un automobil Trabant. 

 ,Q�&/,36�� vQ�PRPHQWXO� vQ� FDUH�SURJUDPDWRUXO�QX�VSHFLILF � WRDWH� VORWXULOH�
unui fapt dintr-XQ� SDWWHUQ�� VH� IRORVHúWH� DXWRPDW� FkWH� XQ� ZLOGFDUG� SHQWUX� YDORDUHD�
ILHF UXL�FkPS�QHVSHFLILFDW��$VWIHO�vQ�H[HPSOXO�QRVWUX�SHQWUX�IDSWXO�automobil sunt 
specificate doar sloturile nume�úL�tip úL�&/,36-XO�PDL�DGDXJ �SHQWUX�FHOHODOWH�VORWXUL�
ale pattern-XOXL�vQF �GRX �ZLOGFDUG-uri. Astfel faptul este convertit în : 

 (automobil (culoare ?) (tip ?marca) (nume ?prenume ?) (ani ?)) 

 2.4.1.  Problema blocurilor 

 Pentru a demonstra mai bine legarea variabilelor se va realiza un program 
de mutare a blocurilor. Acest exemplu poate fi asociat cu joaca unui copil care ia 
dintr-XQ� úLU� GH� FXEXUL� SXVH� XQXO� SHVWH� DOWXO� FkWH� XQ� FXE� úL� vO� SXQH� MRV� SH� SRGHD��
începând dH�OD�FHO�PDL�GH�VXV�úL�WHUPLQkQG�FX�XOWLPXO��$FHVW�PRGHO�GH�LQWHOLJHQ �
SULPDU �� SRDWH� IL� DSOLFDW� úL� vQWU-R� vQWUHSULQGHUH� XQGH� XQ� URERW� FX� XQ� VLQJXU� EUD �
SRDWH� H[HFXWD� RSHUD LL� GH� DFHVW� JHQ�� 'H� DLFL� VH� SRDWH� PHUJH� PDL� GHSDUWH� SULQ�
GLYHUVLILFDUHD� RSHUD LLORr de executat . Forma de aranjare a blocurilor ne duce 
LPHGLDW�FX�JkQGXO� OD�R� VWLY �GH� WLS�/,)2��XQGH�XQ�FXE�SRDWH� IL�SXV��VWLYXLW��GRDU�
deasupra altuia sau eventual dat jos.  

Scopul acestei probleme a blocurilor este aranjarea într-R� DQXPLW �
FRQILJXUD LH�GDW ��DFHVW�OXFUX�ILLQG�UHDOL]DW�vQWU-XQ�QXP U�PLQLP�GH�PXW UL��3HQWUX�
H[HPSOXO�SH�FDUH�vO�YRP�UHDOL]D�VXQW�GDWH�R�VHULH�GH�UHVWULF LL�FXP�DU�IL� 

x HVWH�SHUPLV�GRDU�XQ�VFRS�LQL LDO�GH�PXWDUH�D�XQXL�EORF�SHVWH�XQ�DOW�EORF� 
x oricare ar fi scopul propus, acesta QX�WUHEXLH�V �ILH�GHMD�UHDOL]DW�GH�DúH]DUHD�

LQL LDO �D�SLHVHORU� 
Rezolvarea acestei probleme se va realiza într-XQ�QXP U�RSWLP�GH�PXW UL�

SURFHGkQG�vQ�IHOXO�XUP WRU��'DF �VFRSXO�LQL LDO�HVWH�PXWDUHD�EORFXOXL�[�SHVWH�EORFXO�
y, atunci sunt mutate pe podea toaWH�EORFXULOH� DIODWH�SHVWH�EORFXO�[� �GDF � DFHVWHD�
H[LVW ��� DSRL� VXQW� PXWDWH� SH� SRGHD� WRDWH� EORFXULOH� DIODWH� SHVWH� EORFXO� \� �GDF �
H[LVW ��� vQ� FHOH�GLQ�XUPD�PXWkQG�EORFXO�[�SHVWH�EORFXO�\��3ULQ�YHULILFDUHD�GDWHORU�
LQL LDOH��D�GRXD�UHVWULF LH�SUDFWLF�vQO WXU �VLWXD LD�LPSRVLELO �GH�D�PXWD�XQ�EORF�SHVWH�
un altul, atunci când acest lucru este deja realizat.  

6H�YD� vQFHSH�SULQ� UHSUH]HQWDUHD�FRQILJXUD LLORU�EORFXULORU�GXS �FDUH�VH�YD�
WHVWD� SURJUDPXO�� $VWIHO� vQ� ILJXUD� XUP WRDUH� DYHP� GRX � VWLYH�� SULPD� VWLY � ILLQG�
foUPDW �GLQ�EORFXO�$���DIODW�SHVWH�EORFXO�%��SHVWH�EORFXO�&�úL�D�GRXD�VWLY �H�IRUPDW �
din blocul D, aflat peste blocul E, peste blocul F. 
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Scopul stabilit este de a muta blocul C peste blocul E.  

 Din acest moment trebuiesc determinate regulile ce vor ajuta la rezolvarea 
problemei pas cu pas. Pentru a realiza mutarea blocului C peste blocul E, cea mai 
VLPSO �VROX LH�DU�IL�GDF �DP�SXWHD�IDFH�DFHVW�OXFUX�GLUHFW��I U �D�PDL�DYHD�GHDVXSUD�
ORU�YUHXQ�EORF��3VHXGRFRGXO�SHQWUX�R�DVHPHQHD�UHJXO �DU�IL�XUP WRUXO� 

RULE  MUTA-DIRECT 
IF 6FRSXO�HVWH�GH�D�PXWD�EORFXO�"GHBVXV�vQ�YkUIXO�EORFXOXL�"GHBMRV�úL 
EORFXO�"GHBVXV�HVWH�vQ�YkUIXO�VWLYHL�VDOH�úL 
 blocul ?de_jos este în vârful stivei sale, 
THEN Muta blocul ?de_sus peste blocul ?de_jos. 

 In cazul nostru regula muta-direct nX� SRDWH� IL� IRORVLW � GHRDUHFH� SHVWH�
EORFXO�&�VH�DIOD�EORFXULOH�$�úL�%��LDU�SHVWH�EORFXO�(�VH�DIO �EORFXO�'��,QDLQWH�GH�D�
HIHFWXD�DFHDVW � UHJXO �DU�WUHEXL�PXWDWH�EORFXULOH�$��%�úL�'�SH�SRGHD��$FHVW� OXFUX�
este simplu de realizat, deoarece problema blocurilor QX� D� FHUXW� R� UHDúH]DUH� D�
blocurilor într-R�VWLY �úL�QX�DYHP�QLFL�R�UHVWULF LH�SULYLQG�QXP UXO�GH�EORFXUL�FH�SRW�
IL�SXVH�SH�SRGHD��DFHVWD�ILLQG�SUDFWLF�QHOLPLWDW��$YHP�QHYRLH�GH�GRX �UHJXOL��XQD�GH�
mutare a blocurilor ce se afla în stiva blocului ce trebuie mutat peste; alta de 
PXWDUH�D�EORFXULORU�FH�VH�DIO �vQ�VWLYD�EORFXOXL�SHVWH�FDUH�WUHEXLH�PXWDW� 

 RULE STERGERE-PT-BLOCUL-DE-DEASUPRA 
 IF Scopul este sa mut blocul ?x si 
  blocul ?x nu este în vârful stivei sale si 
  blocul ?de_deasupra este în vârful lui ?x, 
 THEN Un nou scop este de a muta blocul ?de _deasupra pe podea. 

 RULE STERGERE-PT-BLOCUL-DE-DESUBT 
 IF Scopul este sa mut alt bloc peste blocul ?y si 
  blocul ?y nu este in vârful stivei sale si 
  blocul ?de_deasupra este in vârful lui ?y, 
 THEN Un nou scop este de a muta blocul ?de _deasupra pe podea. 

 Regula stergere-pt-blocul-de-deasupra va lucra pentru a goli blocurile 
aflate peste blocul C. Prima oar �VH�YD�VWDELOL�F �EORFXO�%�WUHEXLH�PXWDW�SH�SRGHD�
�QX�HVWH�SRVLELO�vQF ���GDU�DFHVW�QRX�VFRS�YD�DFWLYD�UHJXOD�GLQ�QRX�FDUH�GH�DFHDVWD�
GDWD�YD�VWDELOL�FD�WUHEXLH�PXWDW�SH�SRGHD�úL�EORFXO�$��5HJXOD�stergere-pt-blocul-de-
desubt�YD�VWDELOL�F �WUHEXLH�PXWDW�úL blocul D pe podea. Din acest moment avem ca 
scopuri secundare mutarea blocurilor A, B, D pe podea, lucru ce poate fi realizat 
GLUHFW�SHQWUX�EORFXULOH�$��%�úL�DSRL�SHQWUX�EORFXO�'��5HJXOD�VH�DVHDP Q �FX�muta-
direct cu deosebirea ca acum nu se va mai  muta peste un bloc ci se va muta pe 
podea. Pseudocodul regulii ar putea fi: 

 RULE MUTA-PE-PODEA 
 IF �6FRSXO�HVWH�VD�PX L�EORFXO�"GHBGHDVXSUD�VL 
  blocul ?de_deasupra este in vârful stivei sale, 
 THEN Muta blocul de deasupra pe podea. 
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2UGLQHD�PXW ULL�EORFXULORU�HVWH�UHSUH]HQWDW �vQ�ILJXULOH�XUP WRDUH� 
 

 
 
 

 
 

 
2GDW �PXWDW�SH�SRGHD��XQ�DOW�EORF�GHYLQH�YkUI�vQ�VWLYD�VD�úL�GH�DFHVW�OXFUX�

YD�WUHEXL�V �VH� LQ �FRQW�DWXQFL�FkQG�VH�YRU�VFULH�UHJXOLOH��'XS �FH�DP�VFULV�UHJXOLOH�
în pseudocod, putem trece la faptele ce vor fi folosite de reguli pentru a se putea 
DSULQGH��,QIRUPD LLOH�vQ�FDUH�VH�YD�VSHFLILFD�SHQWUX�ILHFDUH�EORF�vQ�SDUWH�FH�DQXPH�
DUH� GHDVXSUD� VD� úL� FH� DUH� VXE� HO� YRU� IL� GHVFULVH� GH� FRQVWUXF LD� GHIWHPSODWH�
XUP WRDUH� 

(deftemplate deasupra_lui 
 (slot  sus) 

  (slot  jos)) 

)DSWHOH�FDUH�VXQW�GHVFULVH�GH�DFHVW�WHPSODWH�VXQW�XUP WRDUH� 

(deasupra_lui (sus A) (jos B) ) 
(deasupra_lui (sus B) (jos C) ) 
(deasupra_lui (sus D) (jos E) ) 
(deasupra_lui (sus E) (jos F) ) 

'H�DVHPHQHD�HVWH�IRDUWH�LPSRUWDQW�V �úWLP�GDF �XQ�EORF�este în vârful stivei 
VDX�GDF �HVWH�OD�FRDGD�HL��VH�YRU�DGDXJ �úL�IDSWHOH� 

(deasupra_lui (sus nimic) (jos A) ) 
(deasupra_lui (sus C) (jos podea) ) 

 (deasupra_lui (sus nimic) (jos D) ) 
 (deasupra_lui (sus F) (jos podea) ) 

 6H� LQGLF � vQ� DFHVW� IHO� IRDUWH� FODr prin sloturile (sus nimic) vârfurile celor 
GRX � VWLYH� úL� DQXPH� EORFXULOH� $� VL� '�� LDU� SULQ� VORWXULOH� (jos podea) capetele 
LQIHULRDUH�DOH�VWLYHORU��EORFXULOH�&�úL�)��3UREOHPD�FDUH�DSDUH�HVWH�IDSWXO�F �UHJXOLOH�
ar putea confunda simbolurile nimic� úL� podea cu blocurile din stive de aceea ar 
WUHEXL�FD�DFHVWHD�V �ILH�FODU�VSHFLILFDWH�GH�IDSWH� 
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(bloc A) (bloc B) (bloc C) 
(bloc D) (bloc E)  (bloc F) 

 In final trebuie specificate scopurile de mutare a blocurilor, pentru a putea 
IL� DSRL� SUHOXFUDWH� GH� F WUH� UHJXOL�� $FHVWH� VFRSXUL� SRW� IL� GHVFULVH� GH� XUP WRUXO�
deftemplate: 

 (deftemplate scop (slot muta) (slot peste) ) 

��LDU�vQ�DFHVW�FD]�VFRSXO�LQL LDO�HVWH� 

 (scop (muta C) (peste E) ) 

 2GDW � GHILQLWH� WRDWH� IDSWHOH� úL� GHIWHPSODWH-urile, putem realiza o 
FRQILJXUDUH� LQL LDO � D� GDWHORU� GLQ� SUREOHPD� EORFXULORU� SH� FDUH� V � R� GHVFULHP� FX�
XUP WRDUHD�FRQVWUXF LH�GHIIDFWV� 

 (deffacts stare-initiala 
 (bloc A) (bloc B) (bloc C) 

  (bloc D) (bloc E)  (bloc F) 
(deasupra_lui  (sus nimic) (jos A)) 
(deasupra_lui  (sus A) (jos B)) 
(deasupra_lui  (sus B) (jos C)) 
(deasupra_lui  (sus C) (jos podea)) 

 (deasupra_lui  (sus nimic) (jos D)) 
 (deasupra_lui  (sus D) (jos E)) 

  (deasupra_lui  (sus E) (jos F)) 
  (deasupra_lui  (sus F) (jos podea)) 
  (scop (muta C) (peste E)) ) 

 Regula muta-direct este scrisa�GXS �FXP�XUPHD] � 

 (defrule muta-direct 
  ?scop <- (scop (muta ?bloc1) (peste ?bloc2) ) 
  (bloc ?bloc1)      ;??!! 
  (bloc ?bloc2)      ;??!! 
  (deasupra_lui (sus nimic) (jos ?bloc1) ) 
  ?stiva1 <- (deasupra_lui (sus ?bloc1) (jos ?bloc3) ) 
  ?stiva2 <- (deasupra_lui (sus nimic) (jos ?bloc2) ) 
  => 
  (retract ?scop ?stiva1 ?stiva2) 
  (assert (deasupra_lui (sus ?bloc1) (jos ?bloc2) ) 
    (deasupra_lui (sus  nimic) (jos ?bloc3) ) ) 
  (printout  t  ?bloc1 “ mutat peste “ ?bloc2 “.” crlf ) ) 

Primele trei pattern-uri determinate dac �H[LVW �XQ�VFRS�GH�D�PXWD�XQ�EORF�
peste un alt bloc (pattern-XULOH�GRL�úL�WUHL�VH�DVLJXU �F �DFHDVW �UHJXO �QX�YD�SURFHVD�
R�PXWDUH�OD�SRGHD���$O�SDWUXOHD�úL�DO�úDVHOHD�SDWWHUQ�YHULILF �GDF �FHOH�GRX �EORFXUL�
sunt în vârful stivelor din care fac parte. Al FLQFLOHD�úL�DO�úDVHOHD�SDWWHUQ�SUHJ WHVF�
LQIRUPD LLOH� QHFHVDUH� SHQWUX� PRGLILFDUHD� FHORU� GRX � VWLYH�� GXS � FH� VH� YRU� PXWD�
EORFXULOH�XQXO�SHVWH�FHODODOW��,Q�5+6�VH�úWHUJH�VFRSXO��DFHVWD�D�IRVW�UHDOL]DW��úL�FHOH�
GRX �VWLYH�úL�VH�DVHUWHD] �QRLOH�VWLYH�PRGLILFDWH��DILúkQGX-VH�PXWDUHD�UHDOL]DW � 
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Regula muta-pe-podea�HVWH�LPSOHPHQWDW �DVWIHO� 

(defrule muta-pe-podea 
 ?scop <- (scop (muta ?bloc1) (peste podea) ) 
 (bloc ?bloc1)      ;??!! 
 (deasupra_lui (sus nimic) (jos ?bloc1) ) 
 ?stiva <- (deasupra_lui (sus ?bloc1) (jos ?bloc2) ) 
 => 
 (retract ?scop ?stiva) 
 (assert (deasupra_lui (sus ?bloc1) (jos nimic) ) 
   (deasupra_lui (sus nimic) (jos ?bloc2) ) ) 

  (printout  t  ?bloc1 “ mutat pe podea.” crlf) ) 

 5HJXOD�HVWH�DSURDSH�LGHQWLF �FX�muta-direct�FX�H[FHS LLOH�F �DFXP�nu mai 
WUHEXLH� YHULILFDW� GDF � VLPEROXO� podea� HVWH� EORF� úL� F �QX� VH� PDL� PRGLILF � GHFkW�R�
VWLY �� 6H� SRDWH� REVHUYD� IDSWXO� FD� UHJXOD� muta-pe-podea are nevoie pentru a se 
aprinde de faptul (scop (muta ?bloc) (peste podea)). Acest fapt va fi furnizat de 
regulile� XUP WRDUH�� FDUH� VWDELOHVF� FDUH� GLQWUH� EORFXUL� WUHEXLHVF� PXWDWH� OD� SRGHD�
SHQWUX�D�SXWHD�HIHFWXD�PXWDUHD�ILQDO �vQWUH�FHOH�GRX �EORFXUL�� 

 (defrule stergere-pt-blocul-de-deasupra 
  (scop (muta ?bloc1) ) 
  (bloc ?bloc1)      ;??!! 
  (deasupra_lui (sus ?bloc2) (jos ?bloc1) ) 
  (bloc ?bloc2) 
  => 
  (assert (scop (muta ?bloc2) (peste podea) ) ) ) 

(defrule stergere-pt-blocul-de-desubt 
  (scop (peste ?bloc1) ) 
  (bloc ?bloc1)      ;??!! 
  (deasupra_lui (sus ?bloc2) (jos ?bloc1) ) 
  (bloc ?bloc2) 
  => 
  (assert (scop (muta ?bloc2) (peste podea) ) ) ) 

Ultimele dou � UHJXOL� GH� úWHUJHUH� D� HOHPHQWHORU� GLQ� VWLY �� YHULILF � vQ� FHOH�
patru pattern-XUL�� GDF � EORFXO� VSHFLILFDW� vQ� scop� �SH� FDUH� ILH� WUHEXLH� V -O� PXW P�
peste alt bloc, fie trebuie mutat un alt bloc peste el), mai are deasupra sa alte 
HOHPHQWH�� 'DF � GD�� DWXQFL� VH� VWDELOHúWH� VFRSXO� VHFXQGDU� GH� PXWDUH� DO� EORFXOXL�GH�
deasupra. In locurile unde s-au pus comentarii formate din “??!!”  liniile respective 
SRW�IL�úWHUVH�I U �D�VH�DIHFWD�IXQF LRQDUHD�SURJUDPXOXL��(OH�QX�VXQW�FX�WRWXO�LQXWLOH��
DMXWkQG�GRDU�OD�vQ HOHJHUHD�SURgramului. 
 3URJUDPXO� HVWH� DFXP� FRPSOHW� úL� SRDWH� IL� UXODW�� 6H� LQFOXG� vQWU-XQ� ILúLHU�
“bloc.clp”� FRQVWUXF LLOH� GHIWHPSODWH� scop� úL� deasupra_lui�� FRQVWUXF LD� GHIIDFWV�
stare-initiala� úL� UHJXOLOH� muta-direct, muta-pe-podea, stergere-pt-blocul-de-
deasupra, stergere-pt-blocul-de-desubt��3URJUDPXO�DU�WUHEXL�V �DILúH]H�XUP WRDUHOH� 

 CLIPS> (clear) 
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 CLIPS> (load “C:\\temp\\bloc.clp”) 
 CLIPS> (unwatch all) 
 CLIPS> (reset) 
 CLIPS> (run) 
 A mutat pe podea. 
 B mutat pe podea. 
 D mutat pe podea. 
 C mutat peste E. 
 CLIPS> 

SH� UHFRPDQG � SHQWUX� vQFHSXW� R� UXODUH� SDV� FX� SDV� D�SURJUDPXOXL� SHQWUX� D�
REVHUYD�PRGLILF ULOH�FDUH�DSDU��vQ�YDULDQWD�SHQWUX�'26�VH�YD�GD�FRPDQGD�(run 1) în 
timp ce watch facts, watch activations� úL� watch rules vor fi active; în varianta 
pentru Windows se poate da comanda Step din meniul Execution sau Ctrl+T�úL�YRU�
fi activate din meniul Window�IHUHVWUHOH�FDUH�QH�LQWHUHVHD] �� 

$FHVW� H[HPSOX� LOXVWUHD] � WUHFHUHD� SDV� FX� SDV� SULQ� WRDWH� HWDSHOH� GH�
SURLHFWDUH� D� XQXL� SURJUDP� vQ� &/,36�� GH� OD� vQ HOHJHUHD� FHULQ HORU� SUREOHPHL� úL�
scrierea pseudo-FRGXOXL�� OD� VWDELOLUHD� WLSXULORU� GH� IDSWH� QHFHVDUH� úL� FRQVWUXLUHD�
deftemplate-XULORU� úL� D� GHIIDFWV-urilor, terminând cu realizarea regulilor din 
translarea pseudo-regulilor în CLIPS.  

In general un sistem expert cere mult mai multe� SURWRWLSXUL� úL� GH]YROW UL�
LWHUDWLYH� SkQ � VH� DMXQJH� OD� R� IRUP � ILQDO �� 1X� vQWRWGHDXQD� HVWH� SRVLELO �
GHWHUPLQDUHD� FHOHL� PDL� EXQH� PHWRGH� GH� UHSUH]HQWDUH� D� IDSWHORU� úL� D� WLSXULORU� GH�
reguli de care avem nevoie pentru a construi un sistem expert. 

 2.5.  Variabilele libere multicâmp 

 Variabilele libere multicâmp (în literatura de specialitate multifield 
wildcards) sunt variabile care pot înlocui zero sau mai multe  câmpuri într-un 
SDWWHUQ�úL�VXQW�UHSUH]HQWDWH�vQ�&/,36�SULQ�GRX �FDUDFWHUH��"��&D�úL�YDULDELOHOH�OLbere 
GH�XQ�VLQJXU�FkPS�HOH�QX�DX�XQ�QXPH�GH�YDULDELO �úL�GHFL�QX�SRW�IL�UHIHULWH�vQ�5+6-
XO�XQHL�UHJXOL��,Q�&/,36�RSHUDWRUXO���DUH�R�VHPQLILFD LH�VSHFLDO �vQ�/+6��WRFPDL��HO�
VSHFLILFkQG�IDSWXO�F �SRW�IL�vQORFXLWH�]HUR�VDX�PDL�PXOWH�FkPSXUL��0DUHOH�DYDQWDM�Dl 
IRORVLULL�DFHVWRU�YDULDELOH�VH�REVHUY �DWXQFL�FkQG�QX�DYHP�XQ�QXP U�IL[�GH�FkPSXUL�
într-XQ�PXOWLVORW��6 �SUHVXSXQHP�F �DYHP�XQ�PXOWLVORW�nume_persoana  unde avem 
QXPHOH��LQL LDOD�WDW OXL�úL�XQXO�VDX�PDL�PXOWH�SUHQXPH��úL�F �GRULP�V �DIO P�XOWLPXO�
câmp. DDF �DP�IL�DYXW�OD�GLVSR]L LH�QXPDL�YDULDELOHOH�OLEHUH�VLPSOH�QX�DP�IL�SXWXW�
úWL�GH�FkWH�DQXPH�DYHP�QHYRLH�QHFXQRVFkQG�H[DFW�QXP UXO�FkPSXULORU�úL�GHFL�QLFL�
cel al câmpului dorit de noi. 

    (deftemplate persoana 
 (multislot nume)  (slot ocupatie)  (slot etate) ) 

    (deffacts oameni 
  (persoana (nume Traian G. Basescu)(ocupatie ministru)(etate 35)) 
 (persoana (nume Marian Ionut T. Petru) (ocupatie programator)(etate 23)) 
 (persoana (nume Ramona L. Doru) (ocupatie student) (etate 19)) ) 
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    (defrule numele_persoanei 
 (persoana (nume  $?  ?nume ) ) 
 => 
 (printout  t  “Gasit persoana cu numele : “ ?nume “.” crlf ) ) 

    (defrule initiala_tatalui 
 (persoana (nume  $?  ?init  ? ) ) 
 => 
 (printout  t  “GaVLW�LQL LDOD�WDWDOXL����³��"LQLW�FUOI���� 

    (defrule numele_persoanei_si_initiala_tatalui 
 (persoana (nume  $?  ?init  ?nume ) ) 
 => 
 �SULQWRXW��W��³3HUVRDQD��³�"QXPH�³�DUH�LQL LDOD�WDWDOXL�³�"LQLW�FUOI��� 

 ,Q�SULPD� UHJXO �YDULDELOD� OLEHU �PXOWLFkPS��"� vQORFXLHúWH� WRDWH� FkPSXULOH�
SkQ � OD� XOWLPXO� FkPS�� LDU� vQ� D� GRXD� UHJXO � vQORFXLHúWH� WRDWH� FkPSXULOH� SkQ � OD�
SHQXOWLPXO�FkPS��FDUH�UHSUH]LQW � LQL LDOD�WDW OXL���ILLQG�QHFHVDU �DSRL�LQWURGXFHUHD�
unei variabile libere simple pentru înlocuirea numelui persoanei. Efectul folosirii 
într-XQ�PXOWLVORW�vQ�DFHODúL�WLPS�GRX �YDULDELOH�OLEHUH�PXOWLFkPS�HVWH�GLIHULW� 

 (nume  $?  ?camp  $?) 

 Variabila ?câmp SRDWH� OXD� YDORDUHD� RULF UXL� FkPS� GLQ� PXOWLVORWXO� nume, 
deoarece primul wildcards poate înlocui zero sau mai multe câmpuri, iar al doilea 
SRDWH�úL�HO�vQORFXL�]HUR�VDX�PDL�PXOWH�FkPSXUL��,Q�DFHVW�FD]�UHJXOD�YD�IL�DFWLYDW �GH�
atâtea ori câte câmpuri are multislotul nume��6H�SURGXFH�DFHODúL�HIHFW�FD�úL�DWXQFL�
când de exemplu s-DU�F XWD�XQ�ILúLHU�FDUH�vQ�QXPHOH�V X�DUH�úLUXO�cmp�úL�V-ar da de 
F WUH�XWLOL]DWRU�vQ�ORFXO�QXPHOXL�FRPSOHW�FRPELQD LD�
cmp*. 

    (defrule afiseaza_campurile_numelui 
 (persoana (nume  $?  ?câmp  $? ) ) 
 => 
 (printout  t  ?câmp crlf ) ) 

    CLIPS> (agenda) 

6 �SUHVXSXQHP�F �GRULP�DILúDUHD�WXWXURU�SHUVRDQHORU�FDUH�DX�úL�DXWRPRELO�
�VH� IRORVHVF� FRQVWUXF LLOH� GHIIDFWV� úL� GHIWHPSODWH� GLQ� H[HPSOXO� “automobil.clp”). 
3XWHP�DGDXJD�DFXP�WRDWH�FRQVWUXF LLOH�vQWU-XQ�VLQJXU�ILúLHU�� 

CLIPS> (load “C:\\temp\\automobil.clp” 
CLIPS> (reset) 
CLIPS> (undefrule *)   �VH�úWHUJ�regulile anterioare 
CLIPS> (defrule afiseaza_automobilul_unei_persoane 

      (automobil (nume  ?prenume  ?nume) (tip ?marca) ) 
      (persoana (nume  $?  ?prenume  $?  ?  ?nume) ) 
      => 
     (printout  t  ?prenume “ “ ?nume “ are automobil “ ?marca crlf )) 

CLIPS> (run) 

,Q� UHJXOD� QRDVWU � OD� SULPD� DSDUL LH� D� YDULDELOHORU� ?nume� úL� ?prenume 
DFHVWRUD� OL� VH� YRU� DVRFLD� YDORULOH� J VLWH� vQ� PXOWLVORWXO� nume al unui template 
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automobil��XUPkQG�PDL�DSRL�V �VH�FDXWH�GDF �vQ�OLVWD�GH�IDSWH�H[LVW �YUHXQ�WHPSODWH�
persoana�FDUH�VD�DLE � vQ�PXOWLVORWXO�VDX�FkPSXUL�FX�DFHOHDúL�YDORUL��'XS �FXP�VH�
REVHUY � VH� FDXW � YDULDELOD� prenume vQ� WRDWH� FkPSXULOH� GH� OD� vQFHSXW� �PDL� SX LQ�
XOWLPHOH�GRX ��LQLWLDODBWDWDOXL�úL�QXPHOH�SHUVRDQHL���DVWIHO� vQFkW�SHQWUX�R�SHUVRDQD�
care are de exemplu trei prenume vor fi verificate toate cele trei prenume. 

CLIPS-XO� IRORVHúWH� DXWRPDW� DFHDVW � YDULDELO � SHQWUX� D� vQORFXL� vQWU-un 
SDWWHUQ� XQ� PXOWLVORW� FDUH� QX� D� IRVW� VSHFLILFDW�� $VWIHO� GDF � � R� UHJXO � DU� IRORVL�
template-ul persoana specificând doar sloturile RFXSD LH�úL�etate : 

(persoana (ocupatie ?loc) (etate ?ani) ) 

YD�IL�UHDOL]DW �DXWRPDW�GH�F WUH�&/,36��R�FRQYHUVLH�vQ�IRUPD�XUP WRDUH� 

(persoana (nume  $?) (ocupatie ?loc) (etate ?ani) ) 

 2.6.  Variabilele multicâmp 

'LIHUHQ D� vQWUH� R� YDULDELO �PXOWLFkPS� úL� R� YDULDELO � OLEHU � PXWLFkPS� HVWH�
DFHHD� F � GXS � VHFYHQ D� GH� FDUDFWHUH� $?, aceasta este precedat de un nume de 
YDULDELO �FX�DMXWRUXO�F UHLD�SXWHP�V �R�UHIHULP�vQ�5+6-XO�XQHL�UHJXOL��'DF �vQ�/+6-
XO�UHJXOLL�HVWH�REOLJDWRULH�H[LVWHQ D�RSHUDWRUXOXL�$ care specifiF �IDSWXO�F �DYHP�R�
YDULDELO � PXWLFkPS� úL� QX� XQD� VLPSO �� vQ� 5+6-ul regulii se poate plasa variabila 
doar precedat de operatorul ?, CLIPS-XO�úWLLQG�vQ�DFHO�PRPHQW�IDSWXO�F �YDULDELOD�
DUH�DVRFLDWH�PDL�PXOWH�YDORUL�úL�QX�XQD�VLQJXU ��'DF �XWLOL]DWRUXO�vQV �FRQVLGHU �F �
acest lucru l-DU�SXWHD�GHUXWD��HO�SRDWH�DPSODVD�vQ�SHUPDQHQ �DPELL�RSHUDWRUL�SHQWUX�
R�DVWIHO�GH�YDULDELO � 
 6 � SUHVXSXQHP� F � GRULP� vQ� DFHVW� PRPHQW� DILúDUHD� WXWXURU� GDWHORU� GHVSUH�
SHUVRDQHOH�LQWURGXVH�FX�DMXWRUXO�FRQVWUXF LHL�deffacts , cu speciILFD LD�F �VH�GRUHúWH�
DILúDUHD�WXWXURU�FkPSXULORU�GLQ�PXOWLVORWXO��nume�� LQkQG�FRQW�GH�IDSWXO�F �QXP UXO�
WRWDO� GH� FkPSXUL� HVWH� YDULDELO� �QX� VH� úWLX� H[DFW� FkWH� SUHQXPH� DUH� SHUVRDQD��� QX�
SXWHP�IRORVL�YDULDELOH�VLPSOH��GH�DFHHD�VH�IRORVHúWH�R�YDULDELO �PXOWLcâmp : 

(defrule afisare_date_persoana 
(persoana  (nume  $?nume) (ocupatie ?loc) (etate ?ani) ) 
=> 
(printout  t  $?nume “ are ocupatia “ ?loc “ si vârsta de “ ?ani “ ani.”  t)) 

 6H�SRDWH�REVHUYD� IDSWXO� F � OD� DILúDUH�R�YDULDELO �PXOWLFkPS�HVWH� FXSULQV �
între� SDUDQWH]H� URWXQGH�� DFHVWD� ILLQG� PRGXO� GH� DILúDUH� vQ� &/,36� SHQWUX� XQ�
PXOWLILHOG��'DF �DP�GRUL�VWRFDUHD�SUHQXPHORU�vQWU-R�VLQJXU �YDULDELO �PXOWLILHOG�DP�
putea proceda astfel: 

(defrule afisare_date_persoana 
(persoana (nume  $?prenume  ?init  ?nume) (ocupatie ?loc) (etate ?ani) ) 
=> 
(printout  t   “Nume : “ ?nume  crlf  “Initiala_tatalui : “ ?init  crlf 

       “Prenume : “ ?prenume  crlf  “Ocupatia : “ ?loc crlf  
       “Etate : “  ?ani  crlf   “*********************”  crlf  ) ) 
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Un alt exemplu în care s-ar putea observa utilitatea folosirii variabilelor 
PXOWLFkPS�HVWH�DFHOD�vQ�FDUH�ILLQG�GDW �R�SHUVRDQD�FX�PDL�PXO L�FRSLL�VH�GRUHúWH�ILH�
DILúDUHD�FRSLLORU�DFHVWHLD��ILH�F XWDUHD�XQXL�DQXPLW�FRSLO�vQ�ED]D�GH�IDSWH�SHQWUX�D�VH�
REVHUYD�GDF �DFHVWD�H[LVW �VDX�QX� 

 (deftemplate parinte   
(multislot nume) 
(multislot  copii) ) 

 (deffacts parinti 
  (parinte (nume Marian Petru) (copii  Stefan  Maria  Ana)) 
  (parinte (nume Cristina Popa) (copii  Ana  Ionut)) ) 

 (defrule afiseaza_copii 
  (afiseaza_copii $?nume) 

 (parinte (nume $?nume) (copii $?copii)) 
 => 
 (printout  t  ?nume “ are copii “ ?copii  crlf) ) 

(defrule gaseste_copil 
 (gaseste_copil ?copil) 
 (parinte (nume $?nume) (copii $?inainte  ?copil  $?dupa)) 
 => 
 (printout  t  ?nume “ are copilul “ ?copil “. ” 

     “Ceilalti copii sunt  “ ?inainte ?dupa crlf) ) 

6H� REVHUY � IRORVLUHD� vQ� XOWLPD� UHJXO � vQ� FDGUXO� PXOWLVORWXOXL� copii a mai 
PXOWRU� YDULDELOH� PXOWLFkPS�� 6FRSXO� HVWH� DFHODúL� FD� úL� FHO� GLQ� H[HPSOXO� DU WDW� OD�
YDULDELOHOH�OLEHUH�PXOWLFkPS�úL�DQXPH�DFHOD�GH�D�VH�F XWD�vQWUH� WR L�FRSLLL� �ILHFDUH�
YDULDELO �SRDWH�OXD�]HUR�VDX�PDL�PXOWH�YDORUL���3HQWUX�D�YHGHD�FXP�OXFUHD] �UHJXOLOH�
se vor da comenzile: 

CLIPS> (reset) 
CLIPS> (assert (afiseaza_copii Cristina Popa)) 
<Fact-3> 
CLIPS> (run) 
(Cristina Popa) are copii (Ana Ionut) 
CLIPS> (assert (gaseste_copil Ana)) 
<Fact-4> 
CLIPS> (run) 
(Cristina Popa) are copilul Ana. Ceilalti copii sunt ( ) (Ionut) 
(Marian Petru) are copilul Ana. Ceilalti copii sunt (Stefan Maria) () 
CLIPS> (assert (gaseste_copil Cristian)) 
<Fact-5> 
CLIPS> (run) 
CLIPS> 

6H�REVHUY �PRGXO�vQ�FDUH�VXQW�OHJDWH�YDULDELOHOH�?înainte�úL�"GXS  în cazul 
F XW ULL� FRSLOXOXL� Ana�� ,Q� DPEHOH� VLWXD LL� J VLWH� �UHJXOD� HVWH� DFWLYDW � GH� GRX �
template-XUL�� DPEHOH� YDULDELOH� LDX� úL� YDORDUHD� ( )�� DGLF � QX� VXQW� OHJDWH� GH� QLFL� R�
YDORDUH�úL�QXP UXl de câmpuri pe care îl înlocuiesc este de zero câmpuri. Trebuie 
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UH LQXW� IDSWXO� F � vQ� /+6� R� YDULDELOD� PXOWLFkPS� WUHEXLH� V � DLE � vQWRWGHDXQD�
RSHUDWRUXO� �� úL� QX� QXPDL� OD� SULPD� DSDUL LH�� &/,36-XO� QX� VHPQDOHD] � HURDUH� GDF �
SHQWUX� XUP WRDUHOH� DSDUL LL� VH� RPLWH� RSHUDWRUXO� �� úL� YD� DYHD� vQ� OLVWD� WHPSRUDU � D�
UHJXOLL�R�YDULDELO �PXOWLFkPS�úL�R�YDULDELO �FX�XQ�VLQJXU�FkPS�FX�DFHODúL�QXPH��6H�
SRDWH�REVHUYD�DFHVW�IDSW�úWHUJkQG�RSHUDWRUXO���OD�D�GRXD�DSDUL LH�D�YDULDELOHL�nume 
din regula afiseaza_copii. Când se va da comanda (run)� QX� VH� YD� J VL� QLFL� R�
DFWLYDUH�D�UHJXOLL�vQ�DJHQG �úL�GHFL�QX�VH�YD�H[HFXWD�QLPLF� 

2.6.1.  Implementarea unei stive 

'XS �FXP�VH�úWLH�R�VWLY �HVWH�R�VWUXFWXU �GH�GDWH�RUGRQDW �vQ�FDUH�SXWHP�V �
DG XJ P�VDX�V �úWHUJHP�DUWLFROH��8Q�DUWLFRO�QRX�SRDWH�IL�DG XJDW���SULQWU-R�RSHUD LH�
QXPLW �úL�SXVK��vPSLQJHUH���VDX�XOWLPXO�DUWLFRO�SRDWH�IL�VFRV��RSHUD LD�QXPLQGX-se 
SRS��6WLYD�YD� IL�GH� WLSXO�/,)2��DGLF �SULPXO�DUWLFRO� LQWURGXV�YD�IL�XOWLPXO� úWHUV�úL�
XOWLPXO�DUWLFRO�LQWURGXV�YD�IL�SULPXO�úWHUV� 

Este relativ� XúRU�GH� LPSOHPHQWDW�R� VWLY � FX� DMXWRUXO�YDULDELOHORU�PXOWLSOH��
FDUH� V � SRDW � HIHFWXD� RSHUD LLOH� GH� SXVK� úL� GH� SRS�� 3UHVXSXQkQG� H[LVWHQW� XQ� IDSW�
ordonat numit stiva�� FDUH� FRQ LQH� R� FROHF LH� GH� DUWLFROH�� XUP WRDUHD� UHJXO � YD�
HIHFWXD�RSHUD LD�GH�LQWURGXFHUH�a unei valori pentru acest fapt : 

CLIPS> (clear) 
CLIPS> (assert (stiva  Rosu  Galben) 

(push Albastru)) 
<Fact-1> 

CLIPS> (defrule push 
  ?push <- (push ?valoare) 

?stiva <- (stiva  $?rest) 
 => 
 (retract ?push  ?stiva) 
 (assert (stiva  ?valoare  $?rest) ) 
 (printout  t  “S-a adaugat elementul “ ?valoare  “.”  crlf) ) 

CLIPS> (run) 
CLIPS> (facts) 
f1 (stiva  Rosu  Galben Albastru) 

3HQWUX�RSHUD LD�GH�VFRDWHUH�D�XQXL�HOHPHQW�VXQW�QHFHVDUH�GRX �UHJXOL��XQD�
FDUH� V � DILúH]H� XQ� PHVDM� GH� HURDUH� vQ� FD]XO� vQ� FDUH� vQ� VWLY � nu mai este nici un 
HOHPHQW��FHDODOW �FDUH�V �HIHFWXH]H�RSHUD LD�GH�pop�QRUPDO�vQ�FD]XO�vQ�FDUH�vQ�VWLY �
mai sunt elemente. 

(defrule pop_valid 
 ?pop <- (pop) 
 ?stiva <- (stiva ?valoare $?rest) 
 => 
 (retract  ?pop  ?stiva) 
 (assert (stiva $?rest) ) 
 (printoXW��W��³$�IRVW��úWHUV�HOHPHQWXO�³�"YDORDUH�³�´��FUOI��� 
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(defrule pop_invalid 
 ?pop <- (pop) 
 ?stiva <- (stiva) 
 => 
 (retract ?pop ?stiva) 
 (printout  t  “Stiva este goala ! ” crlf) ) 

2GDW �LQWURGXVH�DFHVWH�UHJXOL�VH�SRW�GD�FRPHQ]L�GH�SXVK�úL�GH�SRS�SHQWUX�a 
YHGHD�FXP�IXQF LRQHD] �DFHVWH�UHJXOL�� 

CLIPS> (assert (pop)) 
CLIPS> (run) 
$�IRVW�úWHUV�HOHPHQWXO�$OEDVWUX� 
CLIPS> (set-fact-duplication TRUE)          ;pot fi asertate fapte identice  
CLIPS> (assert (pop)   (pop)  (pop)) 
CLIPS> (run) 
$�IRVW�úWHUV�HOHPHQWul Galben. 
$�IRVW�úWHUV�HOHPHQWXO�5RúX� 
Stiva este goala! 

'DF �OD�UHJXO �push nu s-DU�UHWUDFWD�YDORDUHD�FH�VH�GRUHúWH�V �ILH�LQWURGXV �
úL� V-DU� O VD� GRDU� FRPDQGD� (retract  ?stiva)� DP� RE LQH� R� EXFO � LQILQLW �� YDORDUHD�
UHVSHFWLY �ILLQG�LQWURGXV �OD�LQILQLW��'DF ��GH�DVHPHQHD��SHQWUX�UHJXOD�pop_valid nu 
s-ar retracta faptul (pop), s-DU� H[HFXWD� RSHUD LD� GH� úWHUJHUH� D� WXWXURU� HOHPHQWHORU�
SkQ �FH�VWLYD�YD�IL�JRDO �úL�UHJXOD�pop_invalid�DU�DILúD�XQ�PHVDM�GH�HURDUH�� 

ÌQ� VFKLPE�� GDF � úL� SHQWUX� UHJXOD� pop_invalid s-ar� O VD� GRDU� FRPDQGD�
(retract  ?stiva)�vQ�DFHVW�FD]��QX�VH�SRDWH�RE LQH�R�EXFO �LQILQLW ��GHRDUHFH�DP�DYHD�
în cadrul LHS-XOXL�DFHOHDúL�GRX �IDSWH�FDUH�QX�PDL�SRW�DSULQGH�UHJXOD�vQF �R�GDW ��
Toate acestea pot fi verificate realizându-VH�PRGLILF ULOH�UHVSHFWLYe. În cazul în care 
DYHP� PDL� PXOWH� VWLYH� úL� VH� GRUHúWH� DG XJDUHD� VDX� úWHUJHUHD� vQWU-R� DQXPLW � VWLY �
VSHFLILFDW �GH�XWLOL]DWRU��DWXQFL�QX�WUHEXLHVF�I FXWH�GHFkW�PLFL�PRGLILF UL�OD�UHJXOLOH�
de mai sus. Astfel, pentru regula push  se vor schimba pattern-urile: 

?push <- (push ?valoare)      |     ?push <- (push ?nume ?valoare) 
?stiva <- (stiva  $?rest)            |     ?stiva <- (stiva ?nume  $?rest) 
(assert (stiva  ?valoare  $?rest))       |     (assert (stiva  ?nume ?valoare $?rest)) 

Pentru regula pop_valid sH�YRU�IDFH�GH�DVHPHQHD�PRGLILF ULOH� 

?pop <- (pop)         |    ?pop <- (pop ?nume) 
?stiva <- (stiva ?valoare $?rest)        |   ?stiva <- (stiva ?nume ?valoare $?rest) 
(assert (stiva $?rest) )        |    (assert (stiva ?nume $?rest) ) 

Pentru regula pop_invalid se vor modifica pattern-urile: 

?pop <- (pop )         |   ?pop <- (pop ?nume) 
?stiva <- (stiva)                     | ?stiva <- (stiva ?nume) 

9DULDELOD� "QXPH� YD� VSHFLILFD� QXPHOH� VWLYHL� vQ� FDUH� VH� GRUHúWH� HIHFWXDUHD�
RSHUD LLORU�GH�SXVK�VDX�GH�SRS��(Oementele unei stive vor fi introduse începând cu 
DO�GRLOHD�FkPS��GHRDUHFH�SULPXO�FkPS�YD�DYHD�LQWURGXV�QXPHOH��QXP UXO��VWLYHL� 
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��������3UREOHPD�EORFXULORU�UHYL]XLW  

)RORVLQG�GH�DFHDVW �GDW �YDULDELOHOH�PXWLFkPS�úL�ZLOGFDUGV-urile multicâmp 
se poate rescrie problema blocurilor într-R� IRUP �PDL�XúRU�GH� vQ HOHV��'H�DFHDVW �
GDW � ILHFDUH� VWLY � YD� IL� UHSUH]HQWDW � GH� XQ� IDSW� RUGRQDW� GXS � FXP� VH� YD� YHGHD��
2SHUD LLOH�GH�PXWDUH�DOH�EORFXULORU�YRU�IL�VLPLODUH�FX�RSHUD LLOH�GH�SXVK�SRS�vQWU-o 
VWLY ��'LQ� WRDWH�FRQVWUXF LLOH�GHIWHPSODWH�DQWHULRDUH� VH�YD�S VWUD�GRDU�XQD�VLQJXU �
(deftemplate scop���$FHDVWD�YD�IL�LQWURGXV �OD�vQFHSXW�GHRDUHFH�&/,36-XO�WUHEXLH�V �
IDF � GHRVHELUH� vQWUH� VORWXULOH� DFHVWHL� FRQVWUXF LL� úL� IXQF LL�� vQ� FD]� FRQWUDU� ILLQG�
VHPQDODW �R�HURDUH� 

 Pentru  cei ce doresc problema se poate modifica, astfel încât blocurile 
FDUH�WUHEXLHVF�SXVH�MRV�SH�SRGHD��V � ILH�SXVH� vQWU-R�VWLY �VSHFLDO�FRQVWUXLW �SHQWUX�
DFHVWHD��LQL LDO�YLG -�I U �QLFL�XQ�HOHPHQW��� 

 (deftemplate scop  
  (slot muta) 
  (slot peste) ) 

(deffacts stare-initiala 
 (stiva  A B C) 
 (stiva  D E F) 

(scop (muta C) (peste E) ) ) 

 (defrule muta-direct 
  ?scop <- (scop (muta ?bloc1) (peste ?bloc2) ) 
  ?stiva1 <- (stiva ?bloc1  $?rest1) 
  ?stiva2 <- (stiva ?bloc2  $?rest2) 
  => 
  (retract ?scop ?stiva1 ?stiva2) 
  (assert (stiva  $?rest1) 

(stiva  ?bloc1 ?bloc2  $?rest2) ) 
  (printout  t  ?bloc1 “ mutat peste “ ?bloc2 “.” crlf ) ) 

(defrule muta-pe-podea 
 ?scop <- (scop (muta ?bloc) (peste podea) ) 
 ?stiva <- (stiva ?bloc $?rest) 
 => 
 (retract ?scop ?stiva) 
 (assert  (stiva ?bloc) 
    (stiva $?rest) ) 

  (printout  t  ?bloc “ mutat pe podea.” crlf) ) 

(defrule stergere-pt-blocul-de-deasupra 
  (scop (muta ?bloc1) ) 
  (stiva ?bloc2  $?  ?bloc1  $?)   ;bloc2-vârful stivei lui bloc1 
  => 
  (assert (scop (muta ?bloc2) (peste podea) ) ) ) 
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(defrule stergere-pt-blocul-de-desubt 
  (scop (peste ?bloc1) ) 
  (stiva ?bloc2  $?  ?bloc1 $?)    ;bloc2-vârful stivei lui bloc1 
  => 
  (assert (scop (muta ?bloc2) (peste podea) ) ) ) 

2.7.  Potrivirea într-XQ�SDWWHUQ�SH�PDL�PXOWH�F L 

'HúL�GH�FHOH�PDL�PXOWH�RUL�XQ�IDSW�DFWLYHD] �R�UHJXO �R�VLQJXU �GDW ��H[LVW �
úL� FD]XUL� FkQG� XQ� IDSW� SRDWH� DFWLYD� R� UHJXO � GH� PDL� PXOWH� RUL�� SH� PDL� PXOWH� FDL��
$FHVW�OXFUX�VH�vQWkPSO �DWXQFL�FkQG�DFHODúL�IDSW�VH�SRWULYHúWH�FX�SDWWHUQ-ul regulii 
vQ�PDL�PXOWH�PRGXUL��3HQWUX�H[HPSOHOH�GH�PDL�VXV�YRP�LQWURGXFH�R�SHUVRDQ �FDUH�
DUH�PDL�PXO L�FRSLL�FX�DFHODúL�QXPH� 

CLIPS> (reset) 
CLIPS> (assert (parinte (nume Leca Andrei) (copii Dan Dan Dan))) 
<Fact-3> 
CLIPS> (assert (gaseste_copil Dan)) 
<Fact-4> 
CLIPS> (agenda) 
0 gaseste_copil: f-4,f-3 
0 gaseste_copil: f-4,f-3 
0 gaseste_copil: f-4,f-3 
For a total of 3 activations. 
CLIPS> (run) 
(Leca Andrei) are copilul Dan. Ceilalti copii sunt () (Dan Dan) 
(Leca Andrei) are copilul Dan. Ceilalti copii sunt (Dan) (Dan) 
(Leca Andrei) are copilul Dan. Ceilalti copii sunt (Dan Dan) () 

([LVW � WUHL� F L� GLIHULWH� vQ� FDUH� UHJXOD� HVWH� DSULQV � GH� YDULDELOHOH� ?copil, 
$?înainte� úL�$?dup�� DFHVWHD� vQ� IXQF LH�GH�PRGXO� vQ�FDUH� VXQW� OHJDWH�YDULDELOHOH�GH�
noul fapt introdus f-���6H�SRW�REVHUYD�IRDUWH�ELQH��GXS �FHOH�WUHL�PHVDMH�DILúDWH�GH�
UHJXO ��OD�ILHFDUH�DSULQGHUH�D�VD��YDORULOH�DVRFLDWH�FHORU�GRX �YDULDELOH�PXOWLFkPS� 

 ������ÌQWUHE UL 

1. Între variabilele: ?a ?A , CLIPS-ul face deosebire ? 
2. ÌQ�XUPD�úWHUJHULL�XQXL� IDSW��XQ�DOW� IDSW�SRDWH�DYHD�FD�DGUHV �SH�FHD�D�IDSWXOXL�

care a fost retractat? De ce? 
3. Cu DMXWRUXO�F UXL�RSHUDWRU�SXWHP�OHJD�DGUHVD�XQXL�IDSW�GH�R�YDULDELO ��SHQWUX�FD�

DSRL�V �SXWHP�UHDOL]D�RSHUD LL�GH�úWHUJHUH�VDX�GH�PRGLILFDUH�DVXSUD�DFHVWXLD"� 
4. &DUH� HVWH� GLIHUHQ D� vQWUH� R� YDULDELO � RELúQXLW � úL� R� YDULDELO � OLEHU "� &kQG� VH�

UHFRPDQG �IRORVLUHD�unei variabile libere? 
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5. &DUH�HVWH�GLIHUHQ D�vQWUH�R�YDULDELO �PXOWLFkPS�úL�XQD�GH�XQ�VLQJXU�FkPS"�&kQG�
HVWH� UHFRPDQGDW � IRORVLUHD� XQHL� YDULDELOH� GH� WLS� PXOWLFkPS� vQ� ORFXO� XQHL�
YDULDELOH�RELúQXLWH��GH�XQ�VLQJXU�FkPS�" 

6. ,Q�H[HPSOXO�XUP WRU�H[WUDV�GLQ�/+6-ul unHL�UHJXOL��SUHVXSXQkQG�F �nume este 
XQ�IDSW�VDX�XQ�VORW�PXOWLFkPS�� LQGLFD L�FDUH�VXQW�YDORULOH�SH�FDUH�OH�SRDWH� OXD�
YDULDELOD�"YDO��$FHDVW �YDULDELO �SRDWH�OXD�YDORDUHD�SULPXOXL�úL�XOWLPXOXL�FkPS"�
$UJXPHQWD L�DILUPD LLOH�I FXWH� 

(nume  $?  ?val  $?) 

7. 'DF �vn exemplul anterior am avea faptul nume de un singur câmp, CLIPS-ul 
DU�VHPQDOD�R�HURDUH�OD�vQF UFDUH�"�'H�FH" 

������$SOLFD LL 

1. 0RGLILFD L� SUREOHPD� EORFXULORU� DVWIHO� vQFkW� PXWDUHD� EORFXULORU� V � QX� PDL� ILH�
UHDOL]DW �SH�SRGHD�FL�SH�R�DOW �VWLY � 

2. 3XQH L�vQ�VWLYH�úL�HOHPHQWH�FDUH�VH�UHSHW ��2EVHUYD L�FH�VH�vQWkPSO �DWXQFL�FkQG�
DYHP�XQ�EORF�vQ�DPEHOH�VWLYH��VDX�GH�GRX �RUL�vQ�DFHHDúL�VWLY � 

3. 5HDOL]D L� OD� VIkUúLWXO� SUREOHPHL� DILúDUHD� VWLYHORU�� GDF � HVWH� SRVLELO� FX� DMXWRUXO�
unei singure reguli. 

4. ,PSOHPHQWD L�R�FRDG ��),)2���IRORVLQG�DFHOHDúL�RSHUD LL�GH�SXVK�úL�SRS�OD�FDUH�
VH� SRW� IDFH� R� VHULH� GH� YHULILF UL� VXSOLPHQWDUH� �GH� H[HPSOX� VH� SRDWH� OLPLWD�
QXP UXO�PD[LP�GH�HOHPHQWH�GLQ�VWLY �� 

5. ,QFHUFD L� LPSOHPHQWDUHD� XQHL� FR]L� FLUFXODUH�� vQ� FDUH� OD� PRPHQWXO� vQ� FDUH� V-a 
ajuns la QXP UXO� PD[LP� GH� HOHPHQWH� VH� DILúHD] � XQ� PHVDM� GH� HURDUH�� VDX� VH�
VXSUDVFULH�SHVWH�SULPXO�HOHPHQW�GLQ�FRDG ��LQFUHPHQWkQG�SR]L LD�SULPXOXL�úL�D�
ultimului element). 

6. 3HQWUX�H[HPSOXO�vQ�FDUH�VH�UHDOL]D�SRWULYLUHD�XQXL�SDWHUQ�SH�PDL�PXOWH�F L��FD�
efect al faptuOXL�F �XQ�S ULQWH�DYHD�PDL�PXO L�FRSLL�FX�DFHODúL�QXPH���UHDOL]D L�R�
UHJXO �FDUH�V �DILúH]H�QXPHOH�S ULQWHOXL�GDF �J VHúWH�XQ�DVWIHO�GH�FD]� 

7. 5HDOL]D L�XQ� DUERUH�JHQHDORJLF� úL� GH]YROWD L�PDL�PXOWH� UHJXOL� FDUH� V � DFRSHUH�
PDL�PXOWH�WLSXUL�úL�JUDGH�GH�UXGHQLH�dintre persoanele introduse în acel arbore. 

2.10.  Probleme rezolvate 

1.   Arbore genealogic -�)LH�XQ�JUXS�GH�SHUVRDQH��vQ�FDUH��SHQWUX�ILHFDUH�SHUVRDQ ��
HVWH� VSHFLILFDW� � QXPHOH� úL� FRSLLL� DFHVWHLD�� 6H� FHUH� UHDOL]DUHD� XQHL� UHJXOL� FDUH� V �
DILúH]H�QXPHOH�SHUVoanelor care sunt verii unei anumite persoane, specificate. Se 
SRW� UHDOL]D�� GH� DVHPHQHD�� UHJXOL� FDUH� V � DILúH]H� EXQLFLL�� P WXúLOH� �HWF��� SHQWUX� R�
SHUVRDQ �DQXPH��ÌQ�DFHVW�IHO�SXWHP�UHDOL]D�SHQWUX�XQ�DUERUH�JHQHDORJLF�PDL�PDUH��R�
VHULH�GH�UHJXOL�FDUH�V �VSHFLILFH�JUDGXO�úL�WLSXO�GH�UXGHQLH�GLQWUH�GRX �SHUVRDQH� 
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(deftemplate persoana 
 (slot nume) 
 (multislot copii)) 

(deffacts date_initiale 
 (persoana (nume Liviu) (copii Vlad Maria Nelu)) 
 (persoana (nume Vlad) (copii Oana Mircea)) 
 (persoana (nume Maria) (copii Dan)) 
 (persoana (nume Nelu) (copii Paul Radu Sorin)) 
 (cauta_verisori Dan)) 

(defrule verisori 
 (cauta_verisori ?n) 
 (persoana (nume ?p1) (copii $? ?n $?)) 
 (persoana (nume ?b) (copii $? ?p1 $?)) 
 (persoana (nume ?b) (copii $? ?p2 $?)) 
 (persoana (nume ?p2) (copii $?v)) 
 (test (neq ?p1 ?p2)) 
 => 
 (printout t "Verii lui “  ?n  “ sunt: "  $?v crlf)) 

 'XS �FXP�VH�REVHUY �GLQ�/+6-XO�UHJXOLL��S ULQ LL�"S��úL�"S��VXQW�IUD L�vQWUH�
HL� GHRDUHFH� DX� DFHODúL� S ULQWH�� "E� �EXQLFXO� SHUVRDQHL� VSHFLILFDWH��� 7HVWXO� I FXW� OD�
ILQDO�HVWH�SXV�SHQWUX�D�QX�VH�DMXQJH�vQ�VLWXD LD�vQ�FDUH�"S��úL�"S��VXQW�XQD�úL�DFHLDúL�
persoaQ �úL� vQ�FDUH�SHUVRDQD�"Q�HVWH�Y U�FX�HO� vQVXúL��)DFLOLWDWHD�GH�D�IDFH�WHVWH�vQ�
cadrul LHS-XOXL�XQHL�UHJXOL�DVXSUD�GLIHULWHORU�YDULDELOH�YD�IL�SUH]HQWDW �vQ�FDSLWROXO�
XUP WRU�� $FHODúL� HIHFW� V-DU� RE LQH� SULQ� UHDOL]DUHD� D� GRX � UHJXOL� DSURDSH� LGHQWLFH��
diferite între ele doar printr-XQ�VLQJXU�SDWWHUQ��6H�DFRSHU �DVWIHO�FHOH�GRX �VLWXD LL�vQ�
FDUH�QXPHOH�S ULQWHOXL�"S��HVWH�VLWXDW�vQDLQWHD�OXL�"S��vQ�FDGUXO�XQXL�IDSW�úL�LQYHUV� 

(persoana (nume  ?b) (copii  $?  ?p1  $?  ?p2  $?) ) 
(persoana (nume  ?b) (copii  $?  ?p2  $?  ?p1  $?) ) 

(defrule veri_1 
 (cauta_veri ?n) 
 (persoana (nume  ?p1) (copii  $?  ?n  $?) ) 
 (persoana (nume  ?b) (copii  $?  ?p1  $?  ?p2  $? ) ) 
 (persoana (nume  ?p2) (copii  $?v) ) 
 (test (neq  ?p1  ?p2) ) 
 => 
 (printout t "Verii lui “  ?n  “ sunt: "  $?v crlf) ) 

(defrule veri_2 
 (cauta_veri  ?n) 
 (persoana (nume  ?p1) (copii  $?  ?n  $?)) 
 (persoana (nume  ?b) (copii  $?  ?p2  $?  ?p1  $? ) ) 
 (persoana (nume  ?p2) (copii  $?v) ) 
 (test (neq  ?p1  ?p2) ) 
 => 
 (printout t "Verii lui “  ?n  “ sunt: "  $?v crlf) ) 
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�����������'H]DYDQWDMXO�FRQVW �vQ�IDSWXO�F �QX�V-a realizat o scriere a programului într-o 
IRUP �FkW�PDL� FRPSDFW �� ,Q� FD]XO� vQ� FDUH�XQD� VDX�PDL�PXOWH� UHJXOL� VXQW� DSURDSH�
LGHQWLFH� úL� GLIHU � GRDU� SULQWU-XQ� VLQJXU� SDWWHUQ� VH� SRDWH� IRORVL� úL� Hlementul 
FRQGL LRQDO�or��6H�VXEvQ HOHJH� F � "S��HVWH�GLIHULW� GH�"S�� �YDULDELOH�GLIHULWH�� úL� QX�
PDL� HVWH� QHFHVDU� WHVWXO� GH� LQHJDOLWDWH�� 3HQWUX� R� SHUVRDQ � FDUH� QX� DUH� FRSLL� ��"Y�
PXO LPHD�YLG ��UHJXOD�DU�DILúD�SH�"Q�Y U�FX�³QLPHQL´� 

(defrule veri 
 (cauta_veri  ?n) 
 (persoana (nume ?p1) (copii $? ?n $?)) 

(or (persoana (nume ?b) (copii $? ?p2 $? ?p1 $?)) 
 (persoana (nume ?b) (copii $? ?p2 $? ?p1 $?)) ) 

 (persoana (nume ?p2) (copii $?v)) 
 (test (neq ?p1 ?p2)) 
 => 
 (printout t "Verii lui “  ?n  “ sunt: "  $?v crlf)) 

 Presupunem� F � SHQWUX� SUREOHPD� QRDVWU � DYHP� OD� XQ� PRPHQW� GDW� XQ� IDSW�
FDUH� VSHFLILF � WDW O� úL�XQ�DOWXO�FDUH� VSHFLILF �PDPD�XQRU�FRSLL��9D� IXQF LRQD�ELQH�
VDX�QX�SUREOHPD��SHQWUX�DFHVW�FD]"�9RU�IL�VDX�QX�YRU�IL�IUD LL��vQ�PRG�HURQDW��YHUL"�
&HL�FH�YRU�GRUL�V �DIOH�U VSXQVXO�SRW�vQFHUFD�V �DVHUWH]H�GRX �DVWIHO�GH�IDSWH��3HQWUX�
DOWH�UHOD LL�GH�UXGHQLH�SXWHP�VFULH�UHJXOLOH�XUP WRDUH� 

(defrule bunic_sau_bunica 
 (este_bunic  ?b) 
 (persoana (nume  ?b) (copii  $?  ?p  $?)) 
 (persoana (nume  ?p) (copii  ?  $?)) 
 => 
 (printout  t  “Persoana  “  ?b  “ este bunic.” t) ) 

�GHIUXOH�XQFKLBVDXBPDWXV  
 (este_unchi  ?u) 
 (or  (persoana (nume  ?b) (copii  $?  ?p  $?  ?u  $?)) 
        (persoana (nume  ?b) (copii  $?  ?p  $?  ?u  $?)) ) 
 (persoana (nume  ?p) (copii  ?  $?)) 
 => 
 (printout  t  “Persoana  “  ?b  “ este unchi.” t) ) 

 In slotul (copii ? $?) VH�VXEvQ HOHJH�F �H[LVW �FHO�SX LQ�XQ�FRSLO���"�LD�]HUR�
VDX�PDL�PXOWH�YDORUL�� LDU�"� LD�REOLJDWRULX�R�YDORDUH��2�DOW �VROX LH�DU� IL� UHDOL]DUHD�
unui test (test (> (length$ $?c) 0))��XQGH�IXQF LD�OHQJWK��UHWXUQHD] �OXQJLPHD�XQXL�
PXOWLFkPS�'DF �V-DU�DG XJD�OD�FRQVWUXF LD�GHIWHPSODWH�XQ�VORW�FDUH�VSHFLILF ��VH[XO�
persoanei, s-DU�SXWHD�PRGLILFD�UHJXOLOH�GH�PDL�VXV��DVWIHO�vQFkW�V �VH�úWLH�H[DFW�GDF �
SHUVRDQD�HVWH�XQFKL�VDX�P WXú ��EXQLF�VDX�EXQLF � 

(deftemplate persoana 
(slot nume)   
(slot sex)   
(multislot copii)) 
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(defrule veri_de_pe_tata 
 (cauta_veri  ?n) 
 (or (persoana (copii  $?  ?p1  $?  ?p2  $?)) 
       (persoana (copii  $?  ?p2  $?  ?p1  $?)) 
 (persoana (nume  ?p1) (sex M) (copii  $?  ?n  $?)) 
 (persoana (nume  ?p2) (copii  $?  ?v  $?)) 
 => 
 (printout  t  ?n  “ este verisor cu ”   ?v  t) ) 

(defrule strabunica 
 (cauta_strabunica  ?n) 
 (persoana (nume  ?sb) (sex F) (copii  $?  ?b  $?)) 
 (persoana (nume  ?b) (copii  $?  ?p  $?)) 
 (persoana (nume  ?p) (copii  $?  ?n  $?)) 
 => 
 (printout  t  “Persoana  “  ?sb  “ este strabunica.” t) ) 

2. /DQ XO� VO ELFLXQLORU –� )LLQG� GDWH� XQ� QXP U� GH� SHUVRDQH� úL� ILLQG� GHILQLWH�
UHOD LLOH�GH�SULHWHQLH�vQWUH�DFHVWHD��VH�FHUH�V �VH�VSHFLILFH�GDF �SHUVRDQD�;�SRDWH�
IDFH�FXQRúWLQ �FX�SHUVRDQD�<��úWLLQGX-VH�IDSWXO�F �XQ�SULHWHQ�DO�XQHL�SHUVRDQH�
vL�SRDWH�IDFH�FXQRúWLQ �DFHVWHLD�FX�XQXO�GLQ��SULHWHQLL�HL�úL�WRW�DúD�SkQ �SUREDELO�
FHOH� GRX � SHUVRDQH� DU� SXWHD� DMXQJH� V � VH� FXQRDVF �� 6H� PDL� FHUH� HYHQWXDO�
GUXPXO�PLQLP�vQWUH�FHOH�GRX �SHUVoane. 

(deftemplate persoana 
 (slot nume) 
 (multislot prieteni) ) 

(deffacts prieteni 
 (persoana (nume Marius) (prieteni  X  Y  Z)) 
 (persoana (nume X) (prieteni  A  B  Marius)) 

(persoana (nume Y) (prieteni B  D  E)) 
(persoana (nume E) (prieteni D Maria)) 
(persoana (nume Maria) (prieteni Y  X  D)) 
(cunoaste  Marius  Maria)  
(lant  Marius)) 

(defrule cunoaste_persoana 
(lant  $?first  ?x) 

 (persoana (nume ?x) (prieteni  $?  ?z  $?)) 
 (test (not (member$ ?z $?first)))     ;persoana ?z nu este in lista 
 => 
 (assert (lant  $?first ?x  ?z)) ) 

(defrule lant_slabiciuni 
  (cunoaste  ?x  ?y) 
 (lant  ?x  $?lant  ?y) 
 => 
 (printout  t  “Lantul slabiciunilor:  ”  ?x  $?lant  ?y  crlf) ) 
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���������3kQ �OD�DFHVW�PRPHQW�SURJUDPXO�VH�H[HFXW �FRUHFW��GDU�VROX LLOH�SH�FDUH�DFHVWD�
OH�SRDWH�IXUQL]D�VXQW�OHJDWH�GH�SHUVRDQHOH�SH�FDUH�OH�SRDWH�FXQRDúWH�SULQ�LQWHUPHGLXO�
SULHWHQLORU�V L��GRDU�XQD�GLQWUH�FHOH�GRX �SHUVRDQH��vQ�FD]XO�QRVWUX�0DULXV���3HQWru 
D�UHPHGLD�DFHDVW �SUREOHP �V �vQFHUF P�J VLUHD�GH�VROX LL�úL�GLQ�VHQV�LQYHUV��HVWH�
VXILFLHQW�V �LQWURGXFHP�vQ�IDSWHOH�LQL LDOH�úL�IDSWXO�(lant Maria)��3HQWUX�FD�V �SRDW �
IL�DILúDWH�úL�FHOHODOWH�VROX LL�UHJXOD�lant_slabiciuni se va modifica astfel: 

(defrule lant_slabiciuni 
  (cunoaste  ?x  ?y) 
 (or  (lant  ?x  $?lant  ?y) 

      (lant  ?y  $?lant  ?x) ) 
 => 
 (printout  t  “Lant slabiciuni:  ”  ?x  $?lant  ?y  crlf) ) 

 ,Q� DFHVW� PRPHQW�� OD� H[HFX LH� VH� DILúHD] � WRDWH� VROX LLOH�� GDU� SRUQLQG�
întotdeauna de la pHUVRDQD� "[� úL� QLFLRGDW � GH� OD� SHUVRDQD� "\�� 'DF � VH� GRUHúWH�
UHPHGLHUHD�DFHVWHL�SUREOHPH�GH�DILúDUH�VH�UHVFULH�UHJXOD�DVWIHO� 
 
(defrule lant_slabiciuni 
  (or  (cunoaste  ?x  ?y) 
        (cunoaste  ?y  ?x) ) 

(lant  ?x  $?lant  ?y) 
 => 
 (printout  t  “Lantul slabiciunilor:  ”  ?x  $?lant  ?y  crlf) ) 

 3HQWUX� DILúDUHD� ODQ XOXL� GH� GLPHQVLXQH� PLQLP �� VH� SRDWH� IRORVL� UHJXOD�
XUP WRDUH�� vQ�FDUH�VXQW� IRORVLWH�HOHPHQWHOH�FRQGL LRQDOH�not, or� úL�exists pentru a 
YHULILFD�R�FRQGL LH�FH�V-DU�H[SULPD�OLWHUDU�³6 �QX�H[LVWH�XQ�úLU�GH�GLPHQVLXQH�PDL�
PLF ´�� 'HRDUHFH� DYHP� SHQWUX� FHOH� GRX � úLUXUL� GH� FRPSDUDW� SDWUX� FD]XUL� SRVLELOH�
�ILHFDUH�úLU�SRDWH�vQFHSH�FX�"[�VDX�FX�"\��VH�YRU�IRORVL�GRX �HOHPHQWH�FRQGL LRQDOH��
or, eliminându-VH�DVWIHO�WRDWH�VLWXD LLOH�SRVLELOH� 

(defrule lant_minim 
(cunoaste  ?x  ?y) 
(or (lant ?x $?l1 ?y) 
      (lant ?y $?l1 ?x) ) 
(not(exists (or (lant ?x $?l2&:(< (length$ $?l2) (length$ $?l1)) ?y)      

            (lant ?y $?l2&:(< (length$ $?l2) (length$ $?l1)) ?x) ))) 
 => 

(printout  t "Lantul minim dintre: " ?[�³�úL�³�"\��³�HVWH�³��"O��FUOI��� 

 Regula lant_minim�FRQ LQH�PXOWH�HOHPHQWH�FDUH�YRU�IL�VWXGLDWH�vQ�FDSLWROHOH�
XUP WRDUH� úL� D� IRVW� IRORVLW � GRDU�SHQWUX� D� LOXVWUD�PRGXO� vQ� FDUH� V-ar putea realiza 
DILúDUHD�ODQ XOXL�PLQLP��3XWHP�FRQVLGHUD�SUREOHPD�DQWHULRDU  prin generalizare, ca 
o SUREOHPD�GH�GUXP�PLQLP�vQWUH�GRX �QRGXUL�DOH�XQXL�JUDI�RULHQWDW. 
 
3. Drum minim -� �'DWH�ILLQG�XQ�QXP U�GH�VHJPHQWH�úL�GRX �SXQFWH�GLQ�SODQ�SH�

FDUH�GRULP�V � OH�XQLP�SULQWU-R� OLQLH�GH�GLPHQVLXQH�FkW�PDL�PLF ��VH�FHU� WRDWH�
drumurile posiELOH� �HYHQWXDO� GUXPXO� PLQLP��� 'LIHUHQ D� vQWUH� SUREOHPD�
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DQWHULRDU �úL�FHD�DFWXDO �FRQVWDX�vQ�IDSWXO�F �GH�DFHDVW �GDW �JUDIXO�QX�PDL�HVWH�
RULHQWDW� �SH� XQ� DUF� vQWUH� GRX � QRGXUL� SXWHP� PHUJH� vQ� RULFH� GLUHF LH��� 3XWHUHD�
DOJRULWPXOXL�FRQVW �vQ�IDSWXO�F �QX�VH�IRORVHúWH�R�PHWRG �GH�back-traking, nu 
VH�PHUJH�SH�XQ�GUXP�XQLF� �QX� VH� úWHUJH�QLFL� XQ� IDSW�drum��� FL� VH� FDXW � WRDWH�
VROX LLOH�VLPXOWDQ��DOJRULWP�WLSLF�SURJUDP ULL�ORJLFH��� 

(deffacts segmente 
(segm A B) (segm A C) (segm A D) (segm B C) (segm B D) (segm D E) 
(uneste  A E) 
(drum  A)) 

(defrule adauga_punct 
(drum  $?first  ?x) 
(or   (segm  ?x  ?y) 
        (segm  ?y  ?x)) 
(test (not (member$  ?y  $?first)))     ;punctul ?y nu este pe linie 
=> 
(assert (drum  $?first ?x  ?y)) ) 

(defrule drum 
  (uneste  ?x  ?y) 

(drum  ?x  $?dr  ?y) 
=> 
(printout  t  “Drum:  ”  ?x  $?dr  ?y  crlf) ) 

(defrule lant_minim 
(uneste  ?x  ?y) 
(drum  ?x  $?d1  ?y) 
(not(exists (drum  ?x  $?d2&:(< (length$ $?d2) (length$ $?d1))  ?y)  )) 
=> 
�SULQWRXW��W��'UXPXO�PLQLP�GLQWUH����"[�³�úL�³�"\��³�HVWH�³��"G��FUOI��� 

 


