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&DS����&kPSXUL�úL�HOHPHQWH�FRQGL LRQDOH 

 �����&RQVWUkQJHUHD�OLWHUDO  

 &HD�PDL�VLPSO �FRQVWUkQJHUH�SH�FDUH�R�SXWHP�vQWkOQL�vQ�FDGUXO�SDWWHUQ-ului 
HOHPHQW� FRQGL LRQDO� �&(��DO� XQHL� UHJXOL� HVWH� DFHHD� vQ� FDUH� VH�SUHFL]HD] �YDORDUHD�
H[DFW �SH�FDUH�WUHEXLH�V �R�La un câmp pentru a se potrivi în cadrul acelui pattern. O 
DVWIHO�GH�FRQVWUkQJHUH�VH�QXPHúWH�FRQVWUkQJHUH�OLWHUDO �úL�FRQVW �vQ�SUHFL]DUHD�XQHL�
constante de tipul  float, integer, symbol, string úL�instance name��(D�QX�FRQ LQH�vQ�
nici un caz variabile sau wildcard-XUL�� 8Q� H[HPSOX� VLPSOX� GH� UHJXO � FDUH� DUH� R�
FRQVWUkQJHUH�OLWHUDO �vQ�/+6�DU�IL� 

 (defrule par_negru 
(persoana (culoare_par negru) (nume ?n)) 

  => 
  (printout  t  “Persoana  “ ?n “ are par negru.”  crlf) ) 

&RQVWUkQJHUHD� OLWHUDO �HVWH� OHJDW �GH�FRQVWanta de tip simbol negru��'XS �
cum s-D�PDL�VSXV�vQ�FD]XO�vQ�FDUH�DYHP�PDL�PXOWH�HOHPHQWH�FRQGL LRQDOH�vQ�/+6-ul 
XQHL�UHJXOL��vQWUH�DFHVWHD�H[LVW �XQ�and�LPSOLFLW��vQ�VHQVXO�F �GDF �HVWH�vQGHSOLQLW �úL�
FRQGL LDB��úL�FRQGL LDB��úL«FRQGL LDBQ�UHJXOD�VH�DFWLYHD] �� 

CLIPS-XO�SXQH�OD�GLVSR]L LD�XWLOL]DWRUXOXL�úL�HOHPHQWH�FRQGL LRQDOH�GH�WLSXO�
not, or, and (explicit), test, exists, forall, logical�� GDU� úL�FRQVWUkQJHUL�conective:    
~ (not) , | (or) , & (and), în acest fel realizându-VH�UHJXOL�FDUH�V �DLE �R�SXWHUH mai 
PDUH�úL�XQ�SDWWHUQ�PDL�FRPSOH[��0DL�H[LVW �úL�FRQVWUkQJHULOH�predicative  care vor 
fi discutate mai târziu. Pentru început, vor fi analizate constrângerile conective, 
SHQWUX�FD�PDL�DSRL�V �ILH�VWXGLDWH�úL�HOHPHQWHOH�FRQGL LRQDOH� 

3.2.  Constrângerile conective 

 ��������&kPSXO�FRQGL LRQDO�127 

Constrângerile conective sunt utilizate pentru a ‘conecta’ constrângerile 
individuale sau variabilele, unele cu altele. Prioritatea cea mai mare o are ~ (not), 
XUPDW �DSRL�GH�&��DQG��úL�vQ�FHOH�GLQ�XUP �GH�| (or). 3HQWUX�FkPSXO�FRQGL LRQDO�not 
VH�IRORVHúWH�VHPQXO�tilda�a��LDU�DFHDVW �FRQVWUkQJHUH�YD�IL�VDWLVI FXW �GDF �H[SUHVLD�
XUP WRDUH�DUH�YDORDUHD�GH�DGHY U�HJDO �FX�VLPEROXO�)$/6(�� 

6 � QH� LPDJLQ P� XQ� VHW� GH� ILJXUL� JHRPHWULFH� GHVWLQDW� SUHúFRODULORU� úL�
caracterizat� SULQ� IRUP �� FXORDUH� úL� JURVLPH�� 'DF �� GH� H[HPSOX�� GRULP� HOLPLQDUHD�
dintre aceste figuri, a acelora ce îndeplinesc anumite caracteristici, folosim în 
FDGUXO�UHJXOLL�FkPSXO�FRQGL LRQDO�QRW� 

(deftemplate figura_geometrica 
 (slot forma) (slot culoare) (slot grosime) ) 
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(deffacts figuri 

(figura_geometrica (forma patrat) (culoare rosie) (grosime mica)) 
(figura_geometrica (forma patrat) (culoare galbena) (grosime medie)) 
(figura_geometrica (forma dreptunghi) (culoare rosie) (grosime mica)) 
(figura_geometrica (forma cerc) (culoare albastra) (grosime mare)) 
(figura_geometrica (forma romb) (culoare neagra) (grosime medie)) ) 

(defrule nu_este_patrat 
(figura_geometrica (forma ~patrat)) 
=> 
) 

ÎQ� UHJXOD� QRDVWU � QX� DYHP� QLFL� R� YDULDELO � SH� FDUH� V � R� SXWHP� IRORVL� OD�
DILúDUHD�ILJXULL�JHRPHWULFH�FH�vQGHSOLQHúWH�FRQGL LD�GH�D�QX�IL�S WUDW�úL�GHúL�UHJXOD�
DUH�WUHL�DFWLY UL�vQ�DJHQG ��VH�SRDWH�YHGHD�GXS �FH�VH�G �FRPDQGD�reset, cu ajutorul 
comenzii agenda���QX�SXWHP�YL]XDOL]D�QLPLF�SH�PRQLWRU��)D �GH�UHJXOD�GH�PDL�VXV��
UHJXOD�XUP WRDUH�IRORVHúWH�úL�R�YDULDELO �?forma�SHQWUX�DILúDUH� 

 (defrule nu_este_patrat 
  (figura_geometrica (forma ?forma &~patrat)) 
  => 
  (printout  t  “ S-a gasit un “  ?forma  “.”  crlf) ) 

2�DOW �FDOH�DU�IL�IRVW�UHDOL]DUHD�XQHL�UHJXOL�SHQWUX�DILúDUHD�ILHF UHL�ILJXUL�vQ�
SDUWH�� GDU� DFHDVW � PHWRG � HVWH� QHDYDQWDMRDV � PDL� DOHV� DWXQFL� FkQG� ED]D� GH�
FXQRúWLQ H� HVWH� IRDUWH� YDVW �� (VWH� PXOW� PDL� XúRU� GH� UHDOL]DW� R� UHVWULF LH� SHQWUX�
valoarea unui câmp, limitându-se astfel valorile pe care le poate lua un câmp în 
LHS-ul regulii. In cazul nostru constrângerea not� UHDOL]HD] � QHJDUHD�
FRQVWUkQJHULORU� XUP WRDUH�� UHVSHFWLY� FRQGL LD� GH� D� � QX� IL� S WUDW. Pentru a realiza 
legarea unei variabile de o constrâQJHUH� FRQHFWLY � WUHEXLH� IRORVLW� vQ� PRG�
obligatoriu ampersand-ul ‘&’, în caz contrar CLIPS-ul semnalând eroare. 

  ������&kPSXO�FRQGL LRQDO�25 

&RQGL LD� or� UHSUH]HQWDW � SULQ� EDUD� YHUWLFDO � µ_¶�� HVWH� IRORVLW � SHQWUX� D�
SHUPLWH�UHDOL]DUHD�FRUHVSRQGHQ HL�XQXL�FkPp al unui pattern cu una sau mai multe 
YDORUL�SRVLELOH��'DF �VH�GRUHúWH�VHOHFWDUHD�ILJXUL�JHRPHWULFH�FH�DX�JURVLPH�PLF �VDX�
PHGLH��UHJXOD�YD�IRORVL�XQ�DVWIHO�GH�FkPS�FRQGL LRQDO�or. 

(defrule grosime_mica_sau_medie 
 (figura_geometrica (forma ?f) (grosime mica | medie)) 
 => 
 (printout  t  “Gasit un “ ?f  “ care nu are grosimea mare.” crlf) ) 

 1LFL�vQ�DFHVW�FD]�QX�SXWHP�úWL�FDUH�ILJXU �JHRPHWULF �D�DYXW�JURVLPHD�PLF �
úL�FDUH�D�DYXW�JURVLPHD�PDUH��GHRDUHFH�QX�DYHP�R�YDULDELO �FDUH�V �SRDW �IL�IRORVLW �
în RHS-ul�UHJXOLL�OD�DILúDUH��8UP WRDUHD�UHJXO �YD�UHDOL]D�DFHVW�OXFUX��FX�UHVWULF LD�
de a folosi ampersand-ul pentru legarea variabilei de constrângerile conective: 
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(defrule grosime_mica_sau_medie 
 (figura_geometrica (forma ?f) (grosime ?grosime &mica | medie)) 
 => 
 (printout  t  “Gasit un “ ?f  “ care are grosimea “  ?grosime “.” t)) 

 2EVHUYD LH��&/,36-ul nu va semnala nici o eroare atunci când se introduce 
JUHúLW�vQWU-R�FRQVWUkQJHUH�YDORDUHD�SHQWUX�FDUH�VH�YD�IDFH�F XWDUHD�vQ�ED]D�GH�IDSWH��
�VLQWD[D�ILLQG�FRUHFW ���'H�H[HPSOX��GDF �VH�YD�IRORVL�vQ�ORF�GH�medie termenul de 
mijlocie, CLIPS-XO�YD�F XWD�XQ�IDSW�FDUH�V �VH�SRWULYHDVF �FX�SDWWHUQ-XO�UHJXOLL�úL�
GHRDUHFH�QX�YD�J VL�QLFL�XQ�IDSW�FDUH�V �DLE �YDORDUHD�VORWXOXL�grosime,�LGHQWLF �FX�
simbolul mijlocie�YD�DILúD doar figurile geometrice de grosime mica. 

(defrule grosime_mica_sau_medie 
           (figura_geometrica (forma ?f) (grosime ?grosime &mica | mijlocie)) 
           => 
          (printout  t  “Gasit un “ ?f  “ care are grosimea “  ?grosime “ .” crlf) ) 

 3.2�����&kPSXO�FRQGL LRQDO�$1' 

 $O�WUHLOHD�úL�XOWLPXO�WLS�GH�FRQVWUkQJHUH�FRQHFWLY �HVWH�FRQVWUkQJHUHD�and. 
(VWH� UHSUH]HQWDW �SULQ� VLPEROXO�&� �DPSHUVDQG�� úL�HVWH�GH�RELFHL� IRORVLW �SHQWUX�D�
OHJD� DOWH� FRQVWUkQJHUL�� vQ� UHVW� XWLOL]DUHD� HL� QHILLQG� SUDFWLF � � �XQXL câmp îi este 
DVRFLDW �R�YDORDUH�úL�HVWH�LQXWLO�V �YHULILFL�GDF �DFHO�FkPS�DUH�GRX �YDORUL�vQ�DFHODúL�
WLPS���'XS �FXP�V-D�Y ]XW�HVWH�IRDUWH�XWLO �DWXQFL�FkQG�VH�UHDOL]HD] �OHJDUHD�XQHL�
YDULDELOH�GH�XQD�VDX�PDL�PXOWH�FRQVWUkQJHUL� �FRQGL LL��DGL LRQDOH��GDF �VH�GRUHúWH��
GH�H[HPSOX��HOLPLQDUHD�DFHORU�ILJXUL�FDUH�DX�FXORDUHD�URúLH�VDX�FXORDUHD�DOEDVWU � 

(defrule nu_are_culoarea_rosie_sau_albastra 
 (figura_geometrica (forma ?f) (culoare ?c &~rosie&~albastra)) 
 => 
 (printout  t  “Gasit un “ ?f “ de culoare “ ?c “.” crlf)) 

���������6H�REVHUY �IRORVLUHD�FRQVWUkQJHULL�FRQHFWLYH�and pentru legarea unei variabile 
GH� XQD� VDX� PDL� PXOWH� FRQGL LL� GDU� úL� SHQWUX� FRQHFWDUHD� PDL� PXOWRU� FRQVWUkQJHUL�
vQWUH�HOH��ÌQ�H[HPSOXO�XUP WRU�VH�SRDWH�YHGHD�LQXWLOLWDWHD�IRORVLULL�OXL�and : 

(defrule inutil 
 (figura_geometrica (forma ?f) (culoare rosie &~neagra)) 
 => 

(printout  t  “Gasit un “ ?f  “ de culoare rosie.” crlf)) 

(YLGHQW��GDF �ILJXUD�DUH�FXORDUHD�URúLH��QX�DUH�VLPXOWDQ�FXORDUHD�QHDJU ��6H�
REVHUY �DFHVW�OXFUX�úL�GLQ�FHOH�GRX �DFWLY Ui ale regulii, CLIPS-XO�QHJ VLQG�GHFkW�XQ�
GUHSWXQJKL�úL�XQ�S WUDW�FDUH�VH�SRWULYHVF�FX�SDWWHUQ-XO�UHJXOLL��FXORDUHD�URúLH���&kQG�
VH�IRUPXOHD] �UHVWULF LLOH�VH�SRW�UHDOL]D�HURUL�GH�SURJUDPDUH��GDF �FRQGL LLOH�QX�VXQW�
ELQH�HQXQ DWH�� 
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 3.2.4.  Combinarea câmpXULORU�FRQGL LRQDOH 

 Pentru realizarea unei reguli cu un pattern foarte puternic se pot mixa 
FkPSXULOH�FRQGL LRQDOH�FX�YDULDELOH� úL�YDORUL� OLWHUDOH��'H�H[HPSOX�GDF �VH�GRUHúWH�
UHDOL]DUHD� XQRU� SHUHFKL� GH� ILJXUL� vQ� FDUH� SULPD� V � ILH� REOLJDWRULX� XQ� S WUDW�� GH 
FXORDUH� URúLH� VDX� JDOEHQ �� LDU� D� GRXD� ILJXU � V � QX� ILH� S WUDW�� V � DLE � FXORDUHD�
DOEDVWU �VDX�R�FXORDUH�GLIHULW �GH�FHD�D�SHUHFKLL�VDOH��LDU�JURVLPHD�FHORU�GRX �V �ILH�
LGHQWLF ��VH�SRDWH�UHDOL]D�R�UHJXO �GH�IRUPD� 

(defrule pereche_de_figuri 
(figura_geometrica (forma patrat)(culoare ?c&rosie | galbena)(grosime ?g)) 

 (figura_geometrica (forma ~patrat) (culoare ~?c | albastra) (grosime ?g)) 
 => 
 (printout  t  “S-a gasit o astfel de pereche.”  crlf)) 

3HQWUX�DFHDVW �UHJXO �V-D�J VLW�R�SHUHFKH�GH�IDSWH�FDUH�VDWLVIDF�WRDWH�FRQGL LLOH�GLQ�
SDWWHUQ��3HQWUX�D�SXWHD�DILúD�GDWHOH�FHORU�GRX �ILJXUL�IRORVLP�R�VHULH�GH�YDULDELOH� 

(defrule pereche_de_figuri 
(figura_geometrica(forma patrat)(culoare ?c1&rosie |galbena)(grosime ?g)) 
(figura_geometrica(forma ?f2 &~patrat) 

    (culoare ?c2&~?c1 | albastra)(grosime ?g)) 
=> 
(printout  t  “(Patrat de culoare ” ?c1 “ - “ ?f2  “ de culoare “ ?c2 “)” t)  
(printout  t  “Ambele figuri au grosime “ ?g “.” crlf) ) 

7UHEXLH�UH LQXW�IDSWXO�F �R�YDULDELO �YD�IL�OHJDW �GH�R�YDORDUH�QXPDL�GDF �DSare ca 
SULP � FRQGL LH� vQWU-XQ� FkPS�� ILLQG� OHJDW � DSRL� GH� FHOHODOWH� FRQGL LL� SULQ�
FRQVWUkQJHULOH�FRQHFWLYH��'H�H[HPSOX��vQ�UHJXOD�XUP WRDUH�VH�YD�SURGXFH�R�HURDUH�
deoarece variabila ?c�QX�HVWH�OHJDW �GH�QLFL�R�YDORDUH�  

(defrule utilizare_gresita_a_unei_variabile 
(figura_geometrica (forma ?f) (culoare rosie | ?c)) 
=> 
(printout  t  “Gasit “ ?f  “ de culoare “ ?c “.”crlf) ) 

'H� DVHPHQHD� WUHEXLH� UH LQXW� úL� IDSWXO� F � QX� WRDWH� FRPELQD LLOH� GH�
constrângeri sunt utile. Utilizând constrângerea and� vQWUH� GRX � FRQVWDQWe literale 
�H[��� URúLH	DOEDVWU �� VH� YD� RE LQH� vQWRWGHDXQD� R� FRQGL LH� QHVDWLVI FXW � GDF � FHOH�
GRX � FRQVWDQWH� OLWHUDOH� QX� VXQW� LGHQWLFH�� 'H� DVHPHQHD� XWLOL]kQG� FRQVWUkQJHUHD� or 
vQWUH�GRX �FRQVWDQWH�OLWHUDOH�QHJDWH��H[��aURúLH�_�aDOEDVWU ��VH�RE LQH�vQWRWGHDXQa o 
FRQVWUkQJHUH�VDWLVI FXW ��3HQWUX�D�YHGHD�XWLOLWDWHD� IRORVLULL� DFHVWRU�FRQVWUkQJHUL�VH�
YD�UHDOL]D�SHUPXWDUHD�D�WUHL�RELHFWH��SRW�IL�úL�FLIUH���FX�DMXWRUXO�XQHL�VLQJXUH�UHJXOL� 

(deffacts obiecte_de_permutat 
(obiect  rosu)  
(obiect  galben)   ;valorile poW�IL�úL�FLIUH 
(obiect  albastru) ) 
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(defrule permutare_de_trei_obiecte 

(obiect ?o1) 
(obiect ?o2 &~?o1) 
(obiect ?o3 &~?o2 &~?o1) 
=> 
(printout  t  “(“ ?o1 “ “ ?o2 “ “ ?o3 “)”  crlf) ) 

 6H�YRU�REVHUYD�GXS �FH�DX�IRVW�GDWH�FRPHQ]LOH�reset�úL�run�WRDWH�FHOH�úDVH 
SHUPXW UL�SRVLELOH�� ,Q�DFHVW�H[HPSOX�VH�SRDWH�YHGHD�PRGXO� vQ�FDUH�SURJUDPDWRUXO�
SRDWH�XWLOL]D�PDL�PXOWH�IDSWH�FX�DFHODúL�QXPH��UHVWULF LRQkQGX-OH�FD�DFHVWHD�V �DSDU �
în pattern-XO�UHJXOLL�GRDU�R�VLQJXU �GDW ��'DF �vQ�FRQVWUXF LD�GHIIDFWV�DP�DYHD�GRX �
obiecte din cele trei identice regula nu s-ar mai activa deloc (se poate încerca). 
'DF � DP� DYHD� PDL� PXOW� GH� WUHL� RELHFWH� DP� RE LQH� DUDQMDPHQWH� GH� WUHL� OXDWH� FkWH�
SDWUX� �DGLF � ��� GH� DFWLY UL��� 0RGLILFkQG� UHJXOD� SULQ� S VWUDUHD� SULPHORU� GRX �
pattern-XUL� VH� RE LQ� toate perechile posibile de realizat din obiectele existente în 
lista de fapte.  

'DF �DP�LQWURGXFH�vQ�DFHVWH�IDSWH�RUGRQDWH�FLIUH�vQ�ORFXO�VLPEROXULORU�DP�
RE LQH� SHUPXW UL� GH� FLIUH� PDL� XúRU� GH� XUP ULW� úL� YHULILFDW� �VH� úWLH� F � vQWU-un fapt 
ordonat putem punH� RULFH� IHO� GH� WLSXUL� GH� GDWH�� LDU� UHJXOD� QRDVWU � SRDWH� SHUPXWD�
úLUXUL��vQWUHJL�VDX�VLPEROXUL��VLPXOWDQ���3HQWUX�FRQVWUXF LD�GHIIDFWV� 

 (deffacts cifre_de_permutat 
  (obiect 1)  
  (obiect 2) 
  (obiect 3)) 

REVHUY P� F � SULPD� GLQ� FHOH� úDVH� SHUPXW UL� HVWH� ��� � 1). CLIPS-ul vede lista de 
IDSWH�FD�R�VWLY �/,)2�úL�GHFL�XOWLPXO�IDSW�LQWURGXV�YD�IL�SULPXO�FDUH�YD�IL�VFRV�úL�VH�
va încerca potrivirea sa cu pattern-XO� XQHL� UHJXOL�� 'DF � GRULP� RE LQHUHD� GH�
SHUPXW UL�vQFHSkQG�FX�SHUPXWDUHD���������WUHEXLH�FD�XOWLPXO�RELHFW�LQWURGXV�vQ�OLVW �
V � DLE � YDORDUHD� ��� LDU� SULPXO� RELHFW� LQWURGXV� V � DLE � YDORDUHD� ��� &RQVWUXF LD�
GHIWHPSODWH�DU�DU WD�vQ�DFHVW�FD]�DVWIHO� 

 (deffacts cifre_de_permutat 
  (obiect 3) 
  (obiect 2) 
  (obiect 1)) 

�����(OHPHQWHOH�FRQGL LRQDOH 

  3.3.1.  ElementXO�FRQGL LRQDO�25 

 'XS � FXP� V-a mai spus între pattern-XULOH� XQHL� UHJXOL� H[LVW � XQ� and 
LPSOLFLW��'LQ�DFHVW�PRWLY�R�UHJXO �QX�VH�DFWLYHD] �GHFkW�GDF �WRDWH�SDWWHUQ-urile sunt 
DGHY UDWH�� &/,36-XO� RIHU � SRVLELOLWDWHD� IRORVLULL� vQ� /+6� úL� D� XQXL� and explicit, 
pUHFXP� úL� D� XQXL� or explicit. Pentru a vedea utilitatea folosirii unui element 
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FRQGL LRQDO�� ILH� XUP WRDUHOH� UHJXOL� �XWLOL] P� FRQVWUXF LD� GHIWHPSODWH�
ILJXUDBJHRPHWULF �úL�FRQVWUXF LD�GHIIDFWV�figuri definite mai sus): 

(defrule este_patrat_rosu 
 (figura_geometrica (forma patrat) (culoare rosie)) 
 => 
 (printout  t  “S-a gasit figura cautata.”  crlf)) 

(defrule este_cerc_albastru 
 (figura_geometrica (forma cerc) (culoare albastra)) 
 => 
 (printout  t  “S-a gasit figura cautata.”  crlf)) 

 &HOH� GRX � UHJXOL� DX� XQ� HIHFW� DSURDSH� LGHQWLF�� SULPD� UHJXO � F XWkQG� XQ�
S WUDW�GH�FXORDUH�URúLH�úL�DILúkQG�vQ�FD]�GH�VXFFHV�XQ�PHVDM��D�GRXD�UHJXO �F XWkQG�
vQV �XQ�FHUF�DOEDVWUX��'DF �V-DU�vQFHUFD�FRPSDFWL]DUHD�FHORU�GRX �UHJXOL�FX�DMXWRUXO�
constrângerilor conective acest lucru nu ar�IL�SRVLELO��2�DVWIHO�GH�UHJXO � 

(defrule cauta_figura 
 (figura_geometrica (forma patrat | cerc) (culoare rosie | albastra)) 
 => 
 (printout  t  “S-a gasit figura cautata.” crlf )) 

s-DU�DFWLYD�GXS �FXP�VH�REVHUY �úL�SHQWUX�XQ�S WUDW�DOEDVWUX�VDX�XQ�FHUF� URúu (se 
SRDWH�YHULILFD�DVHUWkQG�XQ�DVWIHO�GH�IDSW�QRX���6H�SRDWH�UHDOL]D�R�VLQJXU �UHJXO �FDUH�
V �vQJOREH]H�vQ�HD�DPEHOH�UHJXOL�SULQ�IRORVLUHD�HOHPHQWXOXL�FRQGL LRQDO�or FDUH�V �
lege pattern-XULOH�FHORU�GRX �UHJXOL��5HJXOD�VH�YD�DFWLYD�ILH�GDF �SULPXO�SDWWHUn va 
IL�DGHY UDW��ILH�GDF �DO�GRLOHD�SDWWHUQ�YD�IL�DGHY UDW� 

(defrule cauta_figura 
 (or   (figura_geometrica (forma cerc) (culoare albastra)) 
   (figura_geometrica (forma patrat) (culoare rosie)) ) 
 => 
 (printout  t  “S-a gasit figura cautata.”  crlf)) 

 DaF �V-DU�GRUL�J VLUHD�XQHL�VLQJXUH�ILJXUL�GLQ�PDL�PXOWH�SRVLELOH��GXS �FDUH�
F XWDUHD�V �vQFHWH]H��V-ar putea utiliza un fapt ca flag (cautare (valoare on)), care 
V �VH�WUDQVIRUPH�DXWRPDW�vQ�(cautare (valoare off)) sau am putea retracta acel fapt-
flag astfel încât unul din pattern-XULOH�UHJXOLL�QX�YD�PDL�IL�DGHY UDW�úL�GHFL�UHJXOD�QX�
s-DU� PDL� DFWLYD� vQF � R� GDW �� 8Q� DVWIHO� GH� H[HPSOX� DU� DU WD� F � SRW� H[LVWD� vQ� DIDUD�
HOHPHQWXOXL�FRQGL LRQDO�or�úL�DOWH�FRQGL LL��&HOH�GRX �UHJXOL�YRU�IL�PRGLILFDWH�DVWIHO�
vQFkW�V �QX�VH�DFWLYH]H�GHFkW�R�VLQJXU �GDW ��VH�FDXW �R�VLQJXU �ILJXU �� 

(defrule cauta_patrat_rosu 
 ?f <- (cautare (valoare on)) 
 (figura_geometrica (forma patrat) (culoare rosie)) 
 => 
 (modify ?f  (valoare off)) 
 (printout  t  “S-a gasit figura cautata.”  crlf)) 
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(defrule cauta_cerc_albastru 
 ?f <- (cautare (valoare on)) 
 (figura_geometrica (forma cerc) (culoare albastra)) 
 => 
 (modify ?f  (valoare off)) 
 (printout  t  “S-a gasit figura cautata.”  crlf)) 

 $FHDVW �VROX LH�RIHU �SRVLELOLWDWHD�PRGLILF ULL�vQ�FDGUXO�Dltei reguli a valorii 
faptului-flag din nou în on� úL�GHFL�RSHUD LD�GH�F XWDUH�VH�SRDWH�UHOXD��GXS �FH�V-a 
UHDOL]DW� R� LQWHUSUHWDUH� D� GDWHORU� FXUHQWH��� 3HQWUX� D� IXQF LRQD� WUHEXLH� UHDOL]DW � R�
FRQVWUXF LH�GHIWHPSODWH�cautare cu un singur slot valoare�úL�WUHEXLe asertat  un nou 
fapt cu valoarea on��&HOH�GRX �UHJXOL�VH�SRW�UHXQL�vQWU-XQD�VLQJXU ��DVWIHO� 

(defrule cauta_figura 
 ?f <- (cautare (valoare on)) 
 (or   (figura_geometrica (forma cerc) (culoare albastra)) 
   (figura_geometrica (forma patrat) (culoare rosie)) ) 
 => 
 (modify ?f  (valoare off)) 
 (printout  t  “S-a gasit figura cautata.”  crlf)) 

 &HDODOW �VROX LH�FDUH�SUHVXSXQHD�úWHUJHUHD�IDSWXOXL-IODJ��úL�QX�PRGLILFDUHD�
VD��HVWH�OD�IHO�GH�HILFLHQW ��RSHUD LD�GH�F XWDUH�UHOXkQGX-se imediat ce flag-ul a fost 
reDVHUWDW� vQ� FDGUXO� XQHL� DOWH� UHJXOL�� 3HQWUX� úWHUJHUHD� ILJXULL� FDUH� D� IRVW� DQDOL]DW �
WUHEXLH�UH LQXW�IDSWXO�F �R�UHJXO �FX�XQ�HOHPHQW�FRQGL LRQDO�or HVWH�HFKLYDOHQW �FX�
PDL�PXOWH�UHJXOL�úL�GHFL�VH�YD�OHJD�ILHFDUH�SDWWHUQ�GH�R�YDULDELO �FX�DFHODúL�QXPH� 

(defrule cauta_figura 
 ?f <- (cautare (valoare on)) 
 (or   ?fig <- (figura_geometrica (forma cerc) (culoare albastra)) 
   ?fig <- (figura_geometrica (forma patrat) (culoare rosie)) ) 
 => 
 (retract ?fig) 
 (modify ?f  (valoare off)) 
 (printout  t  “S-a gasit figura cautata.”  crlf)) 

'DF �QX�V-DU� IL� OHJDW� ILHFDUH�SDWWHUQ�DO�HOHPHQWXOXL�FRQGL LRQDO�or (putem 
DYHD� PDL� PXOW� GH� GRX � SDWWHUQ-XUL�� GH� YDULDELOD� IRORVLW � DSRL� GH� IXQF LD� retract, 
DWXQFL�vQ�DQXPLWH�VLWXD LL�IDSWXO�QX�DU�IL�IRVW�úWHUV��HVWH�SRVLELO�FD�XWLOL]DWRUXO�V �QX�
GRUHDVF �úWHUJHUHD�ILJXULL�vQ�DQXPLWH�FD]XUL��� 

  ��������(OHPHQWXO�FRQGL LRQDO�$1' 

(OHPHQWXO� FRQGL LRQDO� and (CE and�� HVWH� RSXVXO� HOHPHQWXOXL� FRQGL LRQDO�
or�� 2� UHJXO � VH� YD� DSULQGH� QXPDL� GDF � WRDWH� SDWWHUQ-XULOH� YRU� IL� VDWLVI FXWH��
Deoarece CLIPS-XO�SODVHD] � vQ�PRd implicit un CE and în LHS-ul regulii, orice 
UHJXO �SRDWH�IL�UHVFULV �IRORVLQGX-se un and explicit. 
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�UHJXOD�QXPHBUHJXO    | �UHJXOD�QXPHBUHJXO  
 pattern_1   |  (and pattern_1 
 pattern_2   |   pattern_2 
 …………   |   ………… 
 pattern_n   |   pattern_n) 
 =>    |  =>  
 DF LXQL��   |  DF LXQL�� 

 1X�H[LVW �QLFL�XQ�DYDQWDM�vQ�VFULHUHD�XQHL�UHJXOL�FDUH�V �FRQ LQ �vQWUHJ�/+6-
ul cuprins într-un CE and� H[SOLFLW��8WLOLWDWHD�IRORVLULL�XQXL�HOHPHQW�FRQGL LRQDO�VH�
REVHUY � FkQG� vPSUHXQ � FX� DOWH� HOHPHQWH� FRQGL LRQDOH� UHDOL]HD] � R� UHJXO � FX� XQ�
SDWWHUQ�PDL�FRPSOH[��'H�H[HPSOX�GDF �V-DU�VSHFLILFD�FH�ILJXU �DQXPH�VH�FDXW � 

(defrule cauta_figura 
 (or  (and  ?f <- (cautare_cerc_albastru)   ;flag1 

(figura_geometrica (forma cerc) (culoare albastra)) ) 
       (and  ?f <- (cautare_patrat_rosu)   ;flag2 
    (figura_geometrica (forma patrat) (culoare rosie)) ) ) 

=> 
 (retract ?f) 
 (printout  t  “S-a gasit figura cautata.”  crlf)) 

 'XS �FXP�VH�REVHUY ��DFHDVW �UHJXO �VH�DFWLYHD] �vQ�GRX �VLWXD LL��ILH�DWXQFL�
FkQG�VH�FDXW �úL�HVWH�J VLW�XQ�cerc albastru��ILH�DWXQFL�FkQG�VH�FDXW �úL�HVWH�J VLW�XQ�
S WUDW�URúX��(D�SRDWH�IL�GHVFRPSXV �vQ�GRX �UHJXOL�PDL�PLFL�vQ�FDUH�QX�VH�YD�PDL�
folosi CE and (deoarece vom avea un and implicit între pattern-uri) : 

(defrule cauta_cerc_albastru 
?f <- (cautare_cerc_albastru)      
(figura_geometrica (forma cerc) (culoare albastra)) ) 

 => 
 (retract ?f) 
 (printout  t  “S-a gasit figura cautata.”  crlf) ) 

(defrule cauta_patrat_rosu 
?f <- (cautare_patrat_rosu)  

 (figura_geometrica (forma patrat) (culoare rosie)) ) ) 
 => 
 (retract ?f) 
 (printout  t  “S-a gasit figura cautata.”  crlf) ) 

 3.3.3.  (OHPHQWXO�FRQGL LRQDO�127 

 8QHRUL�HVWH�XWLO �DFWLYDUHD�XQHL�UHJXOL�vQ�FRQGL LLOH�vQ�FDUH�XQ�IDSW�SDUWLFXODU�
QX�H[LVW �vQ�OLVWD�GH�IDSWH��&/,36-XO�DVLJXU �DFHDVW �IDFLOLWDWH�SURJUDPDWRUXOXL�SULQ�
HOHPHQWXO�FRQGL LRQDO�not. Cu ajutorul CE not poate fi negat doar un singur pattern. 
'DF �VH�GRUHúWH�QHJDUHD�PDL�PXOWRU�SDWWHUQ-uri trebuiesc folosite mai multe CE not. 



66                                                                  Programarea în CLIPS prin exemple 
 

<CE not> ::= ( not  <element-conditional> )  

'H�H[HPSOX�UHJXOD�XUP WRDUH�VH�DFWLYHD] �DWkW�WLPS�FkW�QX�H[LVW �vQ�OLVWD�GH�
fapte, un fapt cu numele stop: 

(defrule afiseaza_informatii_figuri 
 (not (stop)) 
 (figura_geometrica (forma ?f) (culoare ?c) (grosime ?g)) 
 => 
 (printout  t  “Gasit “?f “ de culoare “ ?c “ si grosime “ ?g “.“  crlf) ) 

CLIPS> (run 1)  ; Ctrl+T în varianta CLIPS pentru Windows 
Gasit rRPE�GH�FXORDUH�QHDJU �úL�JURVLPH�PHGLH� 
CLIPS> (assert (stop)) 
<Fact-6>   ;toate cele patru activari ale regulii se pierd 
CLIPS> (run) 
CLIPS> 

 ([LVW � UHJXOL�FDUH�VXQW� UHFLSURF�H[FOXVLYH��DGLF �QX�YRU�SXWHD�IL�QLFLRGDW �
DFWLYDWH� DPkQGRX � vQ� DFHODúL� WLPS� vQ� DJHQG � úL� DFHVW� OXFUX� GHRDUHFH� XQXO� � GLQWUH�
pattern-XULOH�ILHF UHL�UHJXOL�QX�YD�IL�QLFLRGDW �VDWLVI FXW�VLPXOWDQ��FHOHODOWH�SDWWHUQ-
XUL� SRW� IL� LGHQWLFH��� $FHVW� OXFUX� VH� SRDWH� XúRU� UHDOL]D� SULQ� QHJDUHD� vQ� FDGUXO� XQHL�
reguli a pattern-ului celeilalte reguli. De exemplu : 

(defrule este_figura_rosie 
 (cautare)      ;flag 
 (figura_geometrica (forma ?f) (culoare rosie)) 
 => 
 (printout  t  “Gasit  “ ?f  “ de  culoare rosie.”  crlf) ) 

(defrule nu_este_figura_rosie 
 (cautare)      ;flag 
 (not (figura_geometrica (culoare rosie)) ) 
 => 
 (printout  t  “Nu avem figuri de culoare rosie.”  crlf) ) 

CLIPS> (assert (cautare)) 
CLIPS> (agenda) 
0 este_figura_rosie: f-7,f-3 
0 este_figura_rosie: f-7,f-1 
For a total of 2 activations. 
CLIPS> (retract 3 1) 
CLIPS> (agenda) 
0 nu_este_figura_rosie: f-7, 
For a total of 1 activations. 

'XS �FXP�VH�REVHUY �SULPD�UHJXO �HVWH�DFWLYDW �FkW�WLPS�DYHP�vQ�OLVWD�GH�
fapte faptele f-��úL�I-3 (fapte care au valoarea slotului culoare�LGHQWLF �FX�VLPEROXO�
rosie���/D�UHWUDFWDUHD�DFHVWRUD�VH�DFWLYHD] �FHDODOW �UHJXO ��([SOLFD LD�HVWH�OHJDW �GH�
faptul cel de-DO�GRLOHD�SDWWHUQ�DO�ILHF UHL�UHJXOL�HVWH�QHJDWXO�FHOXLODOW� 
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2�YDULDELO �OHJDW �GH�R�YDORDUH�vQ�FDGUXO�XQXL�&(�not�SRDWH�IL�XWLOL]DW �GRDU�
în acel pattern. Variabilele legate în afara unui CE not pot fi fRORVLWH� I U �D�DYHD�
SUREOHPH� vQ� FDGUXO� DFHVWXLD�� ,Q� H[HPSOXO� XUP WRU� &/,36-ul va semnala eroare, 
deoarece variabila ?f� � D� IRVW� LQL LDOL]DW � vQWU-XQ� HOHPHQW� FRQGL LRQDO� not� úL� D� IRVW�
IRORVLW �PDL�DSRL�vQ�5+6-ul regulii când s-D�GRULW�DILúDUHD�YDORULL�DFHVWHia. 

(defrule eroare_de_variabila 
(not (figura_geometrica  (forma ?f) (culoare rosie)) ) 
=> 
(printout  t “Nu exista “ ?f  “de culoare rosie.” crlf)) 

[PRCCODE3] Undefined variable f referenced in RHS of defrule. 

(OHPHQWXO� FRQGL LRQDO� not� � SRDWH� IL� IRORVLW� úL� DWXQFL� FkQG� VH� YHULILF �
H[LVWHQ D� XQRU� IDSWH� FX� YDORULOH� VORWXULORU� LGHQWLFH�� 5HJXOD� XUP WRDUH� UHDOL]HD] �
DILúDUHD�DFHORU�ILJXUL��FDUH�QX�DX�DOWH�ILJXUL�GH�IRUP �GLIHULW �úL�DFHLDúL�FXORDUH��6H�
YRU�J VL�WUHL�DFWLY UL�DOH�UHJXOLL�vQ�DJHQG � 

(defrule verifica_forma 
(figura_geometrica (forma ?f) (culoare ?c)) 
(not (figura_geometrica  (forma ~?f) (culoare ?c)) ) 
=> 
(printout  t  “Culoarea ” ?c “ este intalnita doar la figurile ”  ?f   t)) 

,QYHUVDUHD�FHORU�GRX �SDWWHUQ-XUL�GXFH�OD�R�IXQF LRQDUH�LQFRUHFW �D�UHJXlii. 
9DORULOH�OHJDWH�GH�YDULDELOHOH�"I�úL�"F�vQ�SULPXO�SDWWHUQ�DO�UHJXOLL��FHO�FX�&(�not) nu 
DX� QLFL� XQ� HIHFW� DVXSUD� YDORULORU� SHUPLVH� SHQWUX� DFHOHDúL� YDULDELOH� vQ� DO� GRLOHD�
SDWWHUQ�� 7UHEXLH� UH LQXW� GHFL� IDSWXO� F � SODVDUHD� LQFRUHFW � D� &(� not poate afecta 
activarea unei reguli. 

(defrule verifica_forma 
(not (figura_geometrica  (forma ~?f) (culoare ?c)) ) 
(figura_geometrica (forma ?f) (culoare ?c)) 
=> 
(printout  t  “Culoarea ” ?c “ este intalnita doar la figurile ”  ?f   t)) 

6LPLODU��GDW �ILLQG�R�ED] �GH�FXQRúWLQ H�FX�PDL�PXOWH�SHUVRDQH��SXWHP�DIOD�
GDF �QX�H[LVW �GRX �SHUVRDQH�FDUH�DX�]LXD�GH�QDúWHUH�SH�DFHLDúL�GDW �FDOHQGDULVWLF �� 

(defrule nu_exista_zile_de_nastere_identice 
(not  (and (persoana (nume ?n) (zi_nastere ?z)) 
  (persoana (nume ~?n) (zi_nastere ?z)) )) 
=> 
(printout  t  “Nu avem doua persoane cu aceiasi zi de nastere.”  t ) ) 

 3HQWUX� ILHFDUH� UHJXO � FDUH� DUH� SULPXO� HOHPHQW� FRQGL LRQDO� DO� RULF UXL� &(�
and (implicit sau explicit) un CE not sau CE test CLIPS-XO� YD� DG XJD� DXWRPDW�
pattern-ul initial-fact. Din acest motiv regula:  

(defrule nici_o_cautare 
 (not (cautare)) 
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 => 
 (printout  t  “Nu se efectueaza nici o cautare.” crlf)) 

HVWH�FRQYHUWLW �vQ�XUP WRDUHD�UHJXO � 

(defrule nici_o_cautare 
 (initial-fact) 
 (not (cautare)) 
 => 
 (printout  t  “Nu se efectueaza nici o cautare.” crlf)) 

 $FHDVW � FRQYHQ LH� SRDWH� IL� vQ HOHDV � GDF � VH� VWXGLD] � LHúLUHD� FRPHQ]LL�
matches. Pentru indicele de fapt pentru CE not�QX�VXQW�DILúDWH�PDWFK-XULOH�SDU LDOH�
VDX�vQ�DFWLY ULOH�UHJXOLORU�GLQ�DJHQGD��$FWLYDUHD�³I-7,, f-�´�DUDW �SRWULYirea primului 
CE cu faptul care are index-ul 7, al doilea CE este un CE not�FDUH�QX�VH�SRWULYHúWH�
FX�QLFL�XQXO�GLQ�IDSWHOH�H[LVWHQWH��ILLQG�VDWLVI FXW��úL�vQ�VIkUúLW��FHO�GH-al treilea CE 
FDUH�VH�SRWULYHúWH�FX�IDSWXO�FX�LQGH[-ul 3. 

 3.3.4.  Elementul condi LRQDO�(;,676 

 (OHPHQWXO�FRQGL LRQDO�exists� DVLJXU �SRWULYLUHD�FX�XQ�SDWWHUQ� vQ�FRQGL LLOH�
vQ�FDUH�H[LVW �FHO�SX LQ�XQ�IDSW�GLQWU-XQ�QXP U� WRWDO�GH� IDSWH�FDUH�VH�SRWULYHVF�FX�
acel pattern. Se permite astfel o VLQJXU � SRWULYLUH� SDU LDO � VDX� R� VLQJXU � DFWLYDre 
SHQWUX� R� UHJXO � FDUH� D� IRVW� UHDOL]DW � SH� ED]D� H[LVWHQ HL� XQXL� IDSW� GLQWU-R� FODV �GH�
fapte. Date fiind regulile: 

<CE exists> ::= ( exists  <element-conditional>+ ) 

 (defrule figura_rosie 
  (figura_geometrica (culoare rosie)) 
  => 
  (printout  t  “Gasit figura de culoare rosie.“  crlf)) 

 (defrule exista_figura_rosie 
  (exists   (figura_geometrica (culoare rosie))) 
  => 
  (printout  t  “Gasit figura de culoare rosie. “  crlf)) 

 CLIPS> (agenda) 
0 exista_figura_rosie: f-0, 
0 figura_rosie: f-3 
0 figura_rosie: f-1 
For a total of 3 activations. 

 6H� SRDWH� REVHUYD� IRDUWH� FODU� FXP� R� UHJXO � FDUH� DUH�PDL� PXOWH� DFWLY UL� vQ�
DJHQG ��vQ�PRPHQWXO�vQ�FDUH�HVWH�PRGLILFDW �SULQ�LQWURGXFHUHD�&(�exists nu mai are 
GHFkW�R�VLQJXU �DFWLYDUH��6H�REVHUY �FXP�vQ�PRG�DXWRPDW�SULPXO�SDWWHUQ�DO�UHJXOLL�
VH�SRWULYHúWH�FX� initial-fact (indexul 0), al doilea fapt potrivindu-VH�FD�úL� vQ�FD]XO�
CE not�FX�PDL�PXOWH�IDSWH��HVWH�O VDW�I U �YUHXQ�LQGH[�GH�IDSW��([SOLFD LD�DSDUL LHL�
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pattern-ului initial-fact HVWH�OHJDW �GH�PRGXO�vQ�FDUH�XQ�&(�exists este implementat 
GLQ�GRX �&(�and vQWUH�FDUH�VH�DIO �GRX �&( not. Astfel LHS-ul regulii de mai sus 
SRDWH�IL�FRQYHUWLW�SULQ�vQORFXLUHD�HOHPHQWXOXL�FRQGL LRQDO�exists rezultând: 

(defrule exista_figura_rosie 
 (and  (not  (not  (and (figura_geometrica (culoare rosie)) )))) 
  => 
  (printout  t  “Gasit figura de culoare rosie. “  crlf)) 

 Deoarece CE and FDUH� vQFDGUHD] � WRW� /+6-ul regulii are primul element 
FRQGL LRQDO� XQ� &(� not, CLIPS-XO� YD� LQWURGXFH�� GXS � FXP� V-a mai spus, faptul 
LQL LDO�� 5HDOL]kQG� DFHDVW � DG XJDUH� úL� úWHUJkQG� &(� and ce încadrea] � SDWWHUQ-ul 
figura_geometrica�VH�RE LQH� 

(defrule exista_figura_rosie 
 (and (initial-fact) 
  (not (not (figura_geometrica (culoare rosie)) ))) 
 => 
 (printout  t  “Gasit figura de culoare rosie. “  crlf)) 

 Deoarece un CE exists este realizat din CE not toDWH�UHVWULF LLOH�SULYLWRDUH�OD�
OHJDUHD� XQHL� YDULDELOH� GH� R� YDORDUH� úL� GH� PRGXO� GH� DPSODVDUH� DO� HOHPHQWXOXL�
FRQGL LRQDO�vQ�/+6-XO�UHJXOLL�VXQW�úL�DLFL�YDODELOH� 

 ��������(OHPHQWXO�FRQGL LRQDO�)25$// 

 CLIPS-XO�SHUPLWH�FX�DMXWRUXO�DFHVWXL�HOHPHQW�FRQGL LRQDO�potrivirea cu un 
SDWWHUQ�UHDOL]DW�GLQ�PDL�PXOWH�HOHPHQWH�FRQGL LRQDOH��XQ�JUXS��FDUH�WUHEXLHVF�V �ILH�
VDWLVI FXWH�ILHFDUH�vQ�SDUWH��(VWH�VXILFLHQW�FD�GRDU�XQ�VLQJXU�&(�GLQ�DFHVW�JUXS�V �QX�
ILH�VDWLVI FXW�úL�UHJXOD�QX�VH�PDL�DFWLYHD] ��'H�H[HPSOX� 

CLIPS> (deftemplate figura_geometrica (slot forma) (slot culoare)) 
CLIPS> (defrule exemplu_pentru_forall 
  (forall  (figura_geometrica (forma ?f) (culoare ?c)) 
   (cauta_forma ?f) 

  (cauta_culoare ?c) ) 
  => 
  (printout  t  “Elementul conditional forall este satisacut.” t)) 

CLIPS> (reset) 
==> Activations 0 exemplu_pentru_forall: f-0, 
CLIPS> (assert (figura_geometrica (forma patrat) (culoare alba))) 
<== Activations 0 exemplu_pentru_forall: f-0, 
<Fact-1> 
CLIPS> (assert (cauta_culoare alba)   (cauta_forma patrat)) 
==> Activations 0 exemplu_pentru_forall: f-0, 
<Fact-3> 
CLIPS> (assert (cauta_forma cerc)) 
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<Fact-4> 
CLIPS> (assert (figura_geometrica (forma cerc) (culoare verde))) 
<== Activations 0 exemplu_pentru_forall: f-0, 
<Fact-5> 
CLIPS> (assert (cauta_culoare verde)) 
==> Activations 0 exemplu_pentru_forall: f-0, 
<Fact-6> 
CLIPS> (retract  3) 
<== Activations 0 exemplu_pentru_forall: f-0, 
CLIPS> (retract  2) 
CLIPS> (retract  1) 
==> Activations 0 exemplu_pentru_forall: f-0, 

 Se poate�REVHUYD�GLQ�DFHVW�H[HPSOX�F �SULPXO�&(�GLQ�JUXSXO�HOHPHQWXOXL�
FRQGL LRQDO� forall� DUH� FHD� PDL� PDUH� LPSRUWDQ � �vQ� FD]XO� QRVWUX� GHIWHPSODWH-ul 
ILJXUDBJHRPHWULF ��� ÌQ� PRPHQWXO� DVHUW ULL� XQXL� DVHPHQHD� IDSW� UHJXOD� vúL� SLHUGH�
DFWLYDUHD�� ILLQG� QHFHVDU � DVHUWDUHD celorlalte fapte din grup pentru reactivarea 
UHJXOLL��YDORULOH�VORWXULORU�WUHEXLD�V �ILH�DFHOHDúL���8Q�HIHFW�VLPLODU�VH�SURGXFH�úL�vQ�
FD]XO�UHWUDFW ULL�XQXL�&(�GLQ�JUXS��)RUPDWXO�JHQHUDO�DO�XQXL�&(�forall este: 

 <CE forall> ::=  (forall  <primul-CE>  <restul-CEs>+ ) 

 In concluzie un CE forall� HVWH� VDWLVI FXW� GDF �SHQWUX� ILHFDUH� IDSW� FDUH� VH�
SRWULYHúWH� FX� �SULPXO-&(!� DYHP� úL� IDSWH� FDUH� V � VH�SRWULYHDVF � FX� �UHVW-CEs>+. 
$FHVW�HOHPHQW�FRQGL LRQDO�SRDWH�IL�UHDOL]DW�úL�HO�GH�DVHPHQHD�GLQ�&(�and�úL�&( or. 

  (not (and <primul-CE> 
    (not (and <restul-CEs>+) ) ) ) 

 'LQ�DFHOHDúL�PRWLYH�H[SOLFDWH�PDL�VXV�HVWH�LQWURGXV�SDWWHUQ-ul initial-fact�úL�
VH�UHDOL]HD] �R�VHULH�GH�UHVWULF LL�FDUH�WUHEXLHVF�UHVSHFWDWH� 

  ��������(OHPHQWXO�FRQGL LRQDO�/2*,&$/ 

 (OHPHQWXO�FRQGL LRQal logical�SHUPLWH�VSHFLILFDUHD�H[LVWHQ HL�XQXL�IDSW�FDUH�
HVWH�GHSHQGHQW�GH�H[LVWHQ D�DOWXL�IDSW�VDX�JUXS�GH�IDSWH��2�HQWLWDWH�³SDWWHUQ´�FUHDW �
în RHS-XO� UHJXOLL� �VDX� FD� UH]XOWDW� DO� DF LXQLORU� HIHFWXDWH� vQ� 5+6�� SRDWH� IL�
GHSHQGHQW � ORJLF� GH� HQWLW LOH� ³SDWWern” (model) din LHS-ul regulii care s-au 
potrivit cu pattern-urile încadrate de CE logical . O astfel de entitate poate avea ca 
VXSRUW�ORJLF�XQ�JUXS�GH�HQWLW L�SDWWHUQ��ILHFDUH�GLQ�GLIHULWH�UHJXOL��ÌQ�FD]XO�vQ�FDUH�
YUHR�HQWLWDWH�GLQ�DFHDVW �JUXSDUH�FH�IRUPHD] �VXSRUWXO�ORJLF�HVWH�úWHDUV ��DWXQFL�úL�
HQWLWDWHD�GHSHQGHQW �UHVSHFWLY �HVWH�úWHDUV � 

 (defrule cauta_patrat_galben 
  (cauta_figura) 
  (figura_geometrica (forma patrat) (culoare galben)) 
  => 
  (assert (gasit_figura)) ) 
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 CLIPS> (unwatch all) 
 CLIPS> (reset) 
 CLIPS> (watch facts) 
 CLIPS> (assert (figura_geometrica (forma patrat) (culoare galben)) 
        (cauta_figura)) 
 ==> f-1 (figura_geometrica (forma patrat) (culoare galben)) 
 ==> f-2 (cauta_figura) 
 <Fact-2> 
 CLIPS> (run) 
 ==> f-3 (gasit_figura) 
 CLIPS> (retract 1 2) 
 <== f-1 (figura_geometrica (forma patrat) (culoare galben)) 
 <== f-2 (cauta_figura) 
 CLIPS> (facts) 
 f-0 (initial-fact) 
 f-3 (gasit_figura) 
 For a total of 2 facts. 

Se poate observa�PRGXO�vQ�FDUH�úWHUJHUHD�IDSWHORU�GLQ�/+6-ul unei reguli ce 
FRQ LQH�&(�logical��DIHFWHD] �XQ�QRX�IDSW�GHSHQGHQW�GH�DFHVWHD��LQWURGXV�vQ�5+6� 

 (defrule cauta_patrat_galben 
(logical(cauta_figura) 

  (figura_geometrica (forma patrat) (culoare galben))) 
  => 
  (assert (gasit_figura)) ) 

 CLIPS> (unwatch all) 
 CLIPS> (reset) 
 CLIPS> (watch facts) 
 CLIPS> (assert (figura_geometrica (forma patrat) (culoare galben)) 
        (cauta_figura)) 
 ==> f-1 (figura_geometrica (forma patrat) (culoare galben)) 
 ==> f-2 (cauta_figura) 
 <Fact-2> 
 CLIPS> (run) 
 ==> f-3 (gasit_figura) 
 CLIPS> (retract 1) 
 <== f-1 (figura_geometrica (forma patrat) (culoare galben)) 
 <== f-3  (gasit_figura) 

IQ� DFHVW� PRPHQW� OD� H[HFX LD� UHJXOLL� VH� VWDELOHúWH� R� OHJ WXU � vQWUH� IDSWXO�
asertat în RHS-XO�UHJXOLL�úL�IDSWHOH�FH�VH�SRWULYHVF�FX�SDWWHUQ-urile cuprinse de CE 
logical în LHS-ul regulii, astfel încât în cadrul acestei reguli retractarea faptului 
(cauta_figura) sau a faptului (figura_geometrica (forma patrat) (culoare galben)) 
GXFH�DXWRPDW��GXS �FXP�VH�YHGH�GLQ�H[HPSOX��OD�UHWUDFWDUHD�IDSWXOXL�(gasit_figura). 
Suportul logic pentru noul fapt asertat în RHS este format dintr-R�JUXSDUH�GH�GRX �
IDSWH�� DPEHOH� I FkQG� SDUWH� GLQ� DFHHDúL� UHJXO �� 6SXQHP� F � DYHP� vQWUH� IDSWHOH� GLQ�
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VXSRUWXO�ORJLF�úL�IDSWXO�GHSHQGHQW�GH�DFHVWHD��R�VWDUH�GH�GHSHQGHQ ��&(�logical nu 
WUHEXLH�V � LQFOXG � WRDWH�SDWWHUQ-urile din LHS-XO�XQHL� UHJXOL��HO� WUHEXLH�V �FRQ LQ �
doar primul CE al unei regXOL�� ,Q� XQHOH� FD]XUL� SRDWH� IL� XWLO � UHDOL]DUHD� XQHL�
GHSHQGHQ H�OHJDWH�GH�QRQ-H[LVWHQ D�XQXL�IDSW��DFHVW�OXFUX�ILLQG�SRVLELO�vQ�PRPHQWXO�
vQ�FDUH�VH�IRORVHúWH�XQ�&(�not� vPSUHXQ �FX�XQ�&(� logical��6H�SRW�UHDOL]D�FRQGL LL�
mai complexe prin utilizarea elementelRU�FRQGL LRQDOH�exists�úL�forall. 
 'DF � VXSRUWXO� ORJLF� HUD�� SkQ � vQ� DFHVW� PRPHQW�� UHDOL]DW� GLQ� IDSWH� FDUH� VH�
potriveau cu pattern-urile unei singure reguli, se va încerca acum realizarea unui 
suport logic din fapte ce se potrivesc cu pattern-urile unor reguli diferite, elementul 
FRQGL LRQDO�logical�FRQ LQkQG�GH�DFHDVW �GDW �GRDU�SULPXO�&(�GLQ�/+6�� 

(defrule cauta_patrat_rosu 
(logical (figura_geometrica (forma patrat) (culoare rosu)) ) 
(cauta_patrat) 

 => 
 (assert (gasit_figura)) ) 

(defrule cauta_patrat_galben 
(logical (figura_geometrica (forma patrat) (culoare galben)) ) 
(cauta_patrat) 

 => 
 (assert (gasit_figura)) ) 

CLIPS> (unwatch all) 
CLIPS> (reset) 
CLIPS> (watch facts) 
CLIPS> (watch rules) 
CLIPS> (assert (figura_geometrica (forma patrat) (culoare rosu)) 

      (figura_geometrica (forma patrat) (culoare galben)) 
   (cauta_patrat)) 

==> f-1 (figura_geometrica (forma patrat) (culoare rosu)) 
==>     f-2 (figura_geometrica (forma patrat) (culoare galben)) 
==> f-3 (cauta_patrat) 
<Fact-3> 
CLIPS> (run) 
FIRE 1  cauta_patrat_galben: f-3,f-2 
==> f-4 (gasit_figura) 
FIRE 2 cauta_patrat_rosu: f-1,f-3 
CLIPS> (retract 2) 
<== f-2 (figura_geometrica (forma patrat) (culoare galben)) 
CLIPS> (retract 1) 
<== f-2 (figura_geometrica (forma patrat) (culoare rosu)) 
<== f-4  (gasit_figura) 

 6H�REVHUY �IDSWXO�F �vQ�ILHFDUH�GLQ�FHOH�GRX �UHJXOL�GDWRULW �&(�logical  se 
va realiza un suport logic pentru noul fapt creat (gasit_figura)�� IRUPDW� GLQ� GRX �
fapte care se potrivesc fiecare cu pattern-XO� DOWHL� UHJXOL�� ùWHUJHUHD� XQXL� IDSW� GLQ�
suportul logLF�QX�GXFH� vQ�DFHVW�FD]� OD� úWHUJHUHD�DXWRPDW �D� IDSWXOXL�GHSHQGHQW�GH�
DFHO�VXSRUW���ILLQG�QHFHVDU �úL�úWHUJHUHD�FHOXL�GH-al doilea fapt. Un fapt care a fost 
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asertat la nivelul prompter-ului sau în RHS-XO�XQHL� UHJXOL��FDUH�QX�FRQ LQH�XQ�&(�
logical are un suSRUW� QHFRQGL LRQDW�� DFHVW� OXFUX� I FkQG� LPSRVLELO � UHWUDFWDUHD� VD�
DXWRPDW �� vQ� PRPHQWXO� UHWUDFW ULL� DOWXL� IDSW�� &/,36-XO� RIHU � SHQWUX� YL]XDOL]DUHD�
VW ULORU�GH�GHSHQGHQ �GLQWUH�IDSWH�GRX �FRPHQ]L��D�F URU�VLQWD[ �HVWH�XUP WRDUHD� 

  (dependets  <fact-index-or-address> ) 
  (dependencies  <fact-index-or-address> ) 

 3ULPD� FRPDQG � dependents� RIHU � R� OLVW � FX� WRDWH� IDSWHOH� VDX� LQVWDQ HOH�
FDUH�SULPHVF� VXSRUW� ORJLF�� D�GRXD�FRPDQG �dependencies� R� OLVW � D� IDSWHORU�GH� OD�
FDUH� IDSWXO� VSHFLILFDW� SULPHúWH� VXSRUW� ORJLF�� 3UHVXSXQkQG� F � SHQWUX� H[HPSOXO 
DQWHULRU�QX�D�IRVW�UHDOL]DW �QLFL�R�UHWUDFWDUH��DYHP�vQ� OLVWD�GH�IDSWH� WRDWH�FHOH�úDVH�
fapte:  f-0 (initial - fact),  f-1 (figura_geometrica (forma patrat)(culoare galben)),  
f-2 (figura_geometrica (forma dreptunghi)(culoare galben)),  f-3 (cauta_patrat),  
f-4  (cauta_ dreptunghi),  f-5  (gasit_figura). 

,Q�DIDU �GH�XUP WRDUHOH�FD]XUL��FHOH�GRX �FRPHQ]L�YRU�UHWXUQD�VLPEROXO�None : 

CLIPS> (dependents 3) 
f-5 
CLIPS> (dependents 4) 
f-5 

 CLIPS> (dependencies 5) 
 f-3 
 f-4 

 3.3.7.  ElemHQWXO�FRQGL LRQDO�7(67 

(OHPHQWXO�FRQGL LRQDO�test�RIHU �R�PRGDOLWDWH�IRDUWH�SXWHUQLF �GH�HYDOXDUH�D�
H[SUHVLLORU�GLQ�FDGUXO�S U LL�VWkQJL�D�XQHL�UHJXOL��/+6���ÌQ�XQHOH�FD]XUL�HVWH�IRDUWH�
XWLO �UHSHWDUHD�XQRU�FDOFXOH�VDX�SURFHVDUHD�DOWRU�LQIRUPD LL��2�PRGDOLtate pentru a 
realiza acest lucru este prin realizarea unei bucle. Spre exemplu, în cazul în care un 
program cere utilizatorului introducerea unor date, iar aceste date sunt 
UHVWULF LRQDWH� SHQWUX� R� EXQ � IXQF LRQDUH� D� SURJUDPXOXL�� V � LD� DQXPLWH� YDORUL�� VH�
poate intra într-R� EXFO � SkQ � vQ� PRPHQWXO� vQ� FDUH� VXQW� IXUQL]DWH� OD� LQWUDUH� GDWH�
corecte. Sintaxa unui CE test�HVWH�XUP WRDUHD� 

  <test CE>  ::=  (test  <function-call> ) 

ÌQ� ORFXO� UHDOL] ULL� FRUHVSRQGHQ HL� �SRWULYLULL�� XQXL� IDSW� FX� XQ� SDWWHUQ�� &(�
test reali]HD] �HYDOXDUHD�XQHL�H[SUHVLL��8Q�HOHPHQW�FRQGL LRQDO� test� HVWH� VDWLVI FXW�
DWXQFL� FkQG� IXQF LD� DSHODW � VDX� H[SUHVLD� HYDOXDW � UHWXUQHD] � R� YDORDUH� FDUH� HVWH�
GLIHULW �GH�VLPEROXO�)$/6(��ÌQ�FD]XO�vQ�FDUH�YDORDUHD�UHWXUQDW �HVWH�)$/6(��DWXQFL�
CE test este nesaWLVI FXW�� 6H� SRDWH� UHDOL]D� R� FRPSDUDUH� D� YDULDELOHORU� FX� DMXWRUXO�
constrângerilor predicative (se vor discuta ulterior). Pentru compararea variabilelor 
SRW� IL� DSHODWH� GH� DVHPHQHD� IXQF LL� H[WHUQH�� FDUH� V � UHDOL]H]H� DFHDVW � RSHUD LH�� vQ�
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orice mod dorit de utLOL]DWRU��3RDWH� IL� OHJDW �GH�XQ�&(� test� RULFH� IXQF LH� H[WHUQ ��
FRQGL LD�ILLQG�FD�PRGXO�GH�LQWURGXFHUH�D�DUJXPHQWHORU�úL�YDORULOH�UHWXUQDWH�V �QX�ILH�
DFFHSWDWH�GH�PHGLXO�&/,36��'H�RELFHL�FHOH�PDL�XWLOL]DWH�VXQW�IXQF LLOH�SUHGLFDWLYH�
SH�FDUH�OH�RIHU �&/,36-ul (mai ales cele de comparare). De exemplu : 

 (test (>= ?nr 0))  ��QXP U�SR]LWLY 

 6H� SRW� vQV � UHDOL]D� WHVWH� PXOW� PDL� FRPSOH[H�� FD� GH� H[HPSOX� YHULILFDUHD�
GDF �XQ�QXP U�HVWH�XQ� vQWUHJ�FXSULQV� vQWUH�GRX �YDORUL� úL�HYHQWXDO�PDL�PLF�GHFkW�
valoarea unei variabilH�GLQ�FDGUXO�DFHOHLDúL�UHJXOL��9HULILFDUHD�VH�UHDOL]HD] �DXWRPDW�
SULQ�IXQF LD�SUHGLFDWLY �integerp . 

  (test (and (integerp ?nr) 
    (>=  ?nr  1) 
    (<=  ?nr  30) 
    (<   ?nr  ?max) ) ) 

 6H�SRDWH�UHDOL]D�VLPSOX�R�QHJDUH�D�H[SUHVLHL�GH�PDL�VXV��$FHDVW �H[presie 
QHJDW � SRDWH� IL� IRORVLW � GH� R� UHJXO � SHQWUX� D� DWHQ LRQD� XWLOL]DWRUXO� F � YDORDUHD�
YDULDELOHL�"QU�QX�vQGHSOLQHúWH�FRQGL LLOH�FHUXWH� 

  (test (or  (not (integerp ?nr)) 
   (<  ?nr  1) 
   (>  ?nr  30) 
   (>=  ?nr  ?max) ) ) 

Pentru exemplificarea elementuOXL� FRQGL LRQDO� test se va relua  exemplul care 
UHDOL]D�SHUPXW ULOH��GH�DFHDVW �GDW �QHIRORVLQG�vQV �QLFL�XQ�FkPS�FRQGL LRQDO�a�	�_�� 

(deffacts obiecte_de_permutat 
 (obiect  3) (obiect  2) (obiect  1)) 

(defrule permutare_de_trei_obiecte 
 (obiect ?o1) 
 (obiect ?o2) 
 (obiect ?o3) 
 (test (and (<> ?o2 ?o1)    
        (<> ?o3 ?o2 ?o1) ) ) 
 => 
 (printout  t  “(“ ?o1 “ “ ?o2 “ “ ?o3 “)”  crlf) ) 

)XQF LD�SUHGLFDWLY �< >�FHUH�DUJXPHQWH�GH� WLS�QXPHULF�úL�GLQ�DFHVW�PRWLY�
GDF � GRULP� V � UHDOL] P� SHUPXW UL� GH� VLPEROXUL� VDX� úLUXUL� YD� WUHEXL� V � IRORVLP� vQ�
ORFXO�DFHVWHL�IXQF LL�SUHGLFDWLYH�R�DOW �IXQF LH�úL�DQXPH�neq. 

(deffacts obiecte_de_permutat 
 (obiect  aer)  
 (obiect  foc)    
 (obiect  apa)) 
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(defrule permutare_de_trei_obiecte 
 (obiect ?o1) 
 (obiect ?o2) 
 (obiect ?o3) 
 (test  (and  (neq ?o2 ?o1)    

    (neq ?o3 ?o2 ?o1) ) ) 
 => 
 (printout  t  “(“ ?o1 “ “ ?o2 “ “ ?o3 “)”  crlf) ) 

6H�UHPDUF �IRORVLUHD�IRUPDWXOXL�SUHIL[��vQ�ORFXO�FHOXL�LQIL[��IRORVLW�vQ�PRG�
X]XDO�� RSHUDWRUXO� ILLQG� SODVDW� vQ� ID D� RSHUDQ]LORU�� $FHVW� DVSHFW�� vPSUHXQ � FX�
GHWDOLHUHD�IXQF LLORU�SUHGLFDWLYH�YD�IL�GLVFXWDW�vQ�FHOH�FH�XUPHD] � 

  ������)XQF LL�SUHGLFDWLYH 

 

Denumire 6SHFLILFD LL 

(numberp<expr>) ��5HWXUQHD] � VLPEROXO� 758(� GDF � DUJXPHQWXO�
IXQF LHL�HVWH�GH�WLS�float sau integer. 

(floatp <expr>)   ReturneD] � VLPEROXO� 758(� GDF � DUJXPHQWXO�
IXQF LHL�HVWH�GH�WLS�float. 

(integerp <expr>) ��5HWXUQHD] � VLPEROXO� 758(� GDF � DUJXPHQWXO�
IXQF LHL�HVWH�GH�WLS�integer. 

(lexemep <expr>) ��5HWXUQHD] � VLPEROXO� 758(� GDF � DUJXPHQWXO�
IXQF LHL�HVWH�GH�WLS�string sau symbol. 

(strigp <expr>) ��5HWXUQHD] � VLPEROXO� 758(� GDF � DUJXPHQWXO�
IXQF LHL�HVWH�GH�WLS�string. 

(symbolp <expr>) ��5HWXUQHD] � VLPEROXO� 758(� GDF � DUJXPHQWXO�
IXQF LHL�HVWH�GH�WLS�symbol. 

(evenp <expr>) ��5HWXUQHD] � VLPEROXO� 758(� GDF � DUJXPHQWXO�
IXQF LHL�HVWH�XQ�nuP U�SDU. 

(oddp <expr>) ��5HWXUQHD] � VLPEROXO� 758(� GDF � DUJXPHQWXO�
IXQF LHL�HVWH�XQ�QXP U�LPSDU. 

(multifieldp <expr>) ��5HWXUQHD] � VLPEROXO� 758(� GDF � DUJXPHQWXO�
IXQF LHL�HVWH�R�valoare multicâmp. 

(pointerp <expr>) ��5HWXUQHD] � VLPEROXO� 758(� GDF � DUJXPHQWul 
IXQF LHL�HVWH�R�DGUHV �H[WHUQ . 

(eq  <expr>  <expr>+) 
 
 

��5HWXUQHD] �VLPEROXO�758(�GDF �SULPXO�DUJXPHQW�
DO�IXQF LHL�este egal în valoare cu toate argumentele 
GLQ�VXEVHFYHQ � 

(neq <expr>  <expr>+) 
 
 

��5HWXUQHD] �VLPEROXO�758(�GDF �SULPXO�DUJXPHQW�
al fXQF LHL� nu este egal în valoare cu toate 
DUJXPHQWHOH�GLQ�VXEVHFYHQ � 
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(= <num-expr> 
<num-expr>+) 
conversie integer în float 

��5HWXUQHD] �VLPEROXO�758(�GDF �SULPXO�DUJXPHQW�
DO� IXQF LHL� este egal în valoarea cu toate 
DUJXPHQWHOH�GLQ�VXEVHFYHQ � 

(<> <num-expr> 
<num-expr>+) 
conversie integer în float 

��5HWXUQHD] �VLPEROXO�758(�GDF �SULPXO�DUJXPHQW�
DO� IXQF LHL� nu este egal în valoare cu toate 
DUJXPHQWHOH�GLQ�VXEVHFYHQ � 

(> <num-expr> 
<num-expr>+) 
conversie integer în float 

��5HWXUQHD] �VLPEROXO�758(�GDF �ILecare argument 
Ai este mai mare decât argumentul Ai+1�GH�GXS �HO�
�RUGLQH�VWULFW�GHVFUHVF WRDUH�� 

(>= <num-expr> 
<num-expr>+) 
conversie integer în float 

��5HWXUQHD] �VLPEROXO�758(�GDF �ILHFDUH�DUJXPHQW�
Ai este mai mare sau egal decât arg. Ai+1�GH�GXS �
el (RUGLQH�GHVFUHVF WRDUH�� 

(< <num-expr> 
<num-expr>+) 
conversie integer în float 

��5HWXUQHD] �VLPEROXO�758(�GDF �ILHFDUH�DUJXPHQW�
Ai este mai mic decât argumentul Ai+1� GH�GXS �HO�
�RUGLQH�VWULFW�FUHVF WRDUH�� 

(<= <num-expr> 
<num-expr>+) 
conversie integer în float 

��5HWXUQHD] �VLPEROXO�758(�GDF �ILHFDUH�DUJXPHQW�
Ai este mai mic sau egal decât argumentul Ai+1 de 
GXS �HO��RUGLQH�FUHVF WRDUH�� 

(and <expr>+) ��5HWXUQHD] �VLPEROXO�758(�GDF �ILHFDUH�DUJXPHQW�
HVWH� DGHY UDW�� )LHFDUH� DUJXPHQW� DO� IXQF LHL� HVWH�
evaluat de la stânga la dreapta. 

(or <expr>+) ��5HWXUQHD] � VLPEROXO� 758(� GDF � RULFH� DUJXPHQW�
HVWH� DGHY UDW�� )LHFDUH� DUJXPHQW� DO� IXQF LHL� HVWH�
evaluat de la stânga la dreapta. 

(not <expr>) ��5HWXUQHD] � VLPEROXO�758(�GDF � DUJXPHQWXO� HVWH�
evaluat ca fiind fals, altIHO�UHWXUQHD] �)$/6(� 

 O IXQF LH�SUHGLFDWLY �HVWH�SULQ�GHILQL LH�RULFH�IXQF LH�FDUH� UHWXUQHD] � ILH�
simbolul TRUE, fie simbolul FALSE. CLIPS-XO�WUDWHD] ��vQ�ORJLFD�SUHGLFDWLY ��GH�
IDSW��RULFH�YDORDUH�GLIHULW �GH�VLPEROXO�)$/6(��FD�ILLQG�VLPEROXO�758(��2�IXQF LH�
SUHGLFDWLY �SRDWH�IL�GH�DVHPHQHD�JkQGLW �FD�UHWXUQkQG�R�YDORDUH�ERROHDQ ��)XQF LLOH�
SUHGLFDWLYH�SRW�IL�GH�GRX �WLSXUL��IXQF LH�SUHGHILQLW ��úL�IXQF LH�GHILQLW �GH�XWLOL]DWRU. 
)XQF LLOH�SUHGHILQLWH�VXQW�GHMD�RIHULWH�GH�&/,36��SH�FkQG�FHOH�GHILQLWH�GH�utilizator 
sau IXQF LLOH� H[WHUQH� VXQW� VFULVH� vQ� &� VDX� DOWH� OLPEDMH� úL� OLQN-editate de mediul 
&/,36�� $X� IRVW� HQXPHUDWH� IXQF LLOH� SUHGLFDWLYH� �GH� UHDOL]DUH� D� RSHUD LLORU� ORJLFH�
ERROHQH��GH�FRPSDUDUH�D�YDORULORU�úL�GH�WHVWDUH�D�GLIHULWHORU�WLSXUL�GH�GDWH���6H poate 
OXD�ILHFDUH�IXQF LH�vQ�SDUWH�úL�VH�SRDWH�YHULILFD�IXQF LRQDUHD�HL�GXS �FXP�XUPHD] � 

CLIPS> (integerp 0.5) 
FALSE 
CLIPS> (eq 3 3.0)  ; eq��OXFUHD] �GRDU�FX�DFHODúL�WLS�GH�GDWH 
FALSE 
CLIPS> (neq 3 3.0)  �XQ�WLS�GH�GDW �HVWH�LQWHJHU��LDU�FHO ODOW�IORDW 
TRUE    ;neq YHGH�FHOH�GRX �YDORUL�FD�ILLQG�GLIHULWH 
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CLIPS> (= 3 3.0) 
TRUE     ; = face conversie integer la float 
CLIPS> (<> 3 3.0) 
FALSE    ; <> face conversie integer la float 
CLIPS> (or (> 4 3) (> 4 5)) 
TRUE 
CLIPS> (and (>4 3) (>4 5)) 
FALSE 

 3.5.  IntrHE UL 

1. &H�HVWH�R�FRQVWUkQJHUH�OLWHUDO �"�3RDWH�FRQ LQH�YDULDELOH�VDX�ZLOGFDUG-uri ? 
2. (QXPHUD L�WRDWH�HOHPHQWHOH�FRQGL LRQDOH�úL�FRQVWUkQJHULOH�FRQHFWLYH�GLQ�&/,36��

&DUH� VXQW� GLIHUHQ HOH� vQWUH� XQ� HOHPHQW� FRQGL LRQDO� and� úL� R� FRQVWUkQJHUH�
FRQHFWLY �& (câmp conGL LRQDO��" 

3. (OHPHQWHOH�FRQGL LRQDOH�úL�FkPSXULOH�FRQGL LRQDOH�VH�XWLOL]HD] �QXPDL�vQ�5+6-
ul regulii, numai în LHS-XO�UHJXOLL�VDX�vQ�WRDW �UHJXOD�" 

4. &X�DMXWRUXO�F UXL�VLPERO�VH�OHDJ �GH�R�YDULDELO �XQD�VDX�PDL�PXOWH�FRQVWUkQJHUL�
conective? 

5. ,Q�H[SUHVLD�XUP WRDUH�FDUH�HVWH�GLIHUHQ D�vQWUH�SULPXO�&��DPSHUVDQG��úL�FHO�GH-
al doilea ? 

 (figura_geometrica (culoare ?c &~rosie &~albastra)) 
6. ,Q�UHJXOD�XUP WRDUH�DSDUH�R�HURDUH�GH�SURJUDPDUH��&DUH�HVWH�DFHHD�" 

 (defrule exemplu_1 
  (figura_geometrica (forma ?f) (culoare rosie &~neagra)) 
  => 

 (printout  t  “Gasit un “ ?f  “ de culoare rosie.” crlf) ) 

7. /D�vQF UFDUHD�UHJXOLL�XUP WRDUH�&/,36-XO�YD�VHPQDOD�R�HURDUH�"�'LQ�FH�FDX] �" 

(defrule exemplu_2 
 (figura_geometrica (forma ?f) (culoare rosie | ?c)) 
 => 
 (printout  t  “Gasit “ ?f  “ de culoare “ ?c “.”crlf) ) 

8. &DUH�HVWH�GLIHUHQ D�vQWUH�HOHPHQWXO�FRQGL LRQDO�and�H[SOLFLW�úL�and implicit ? 
9. 2� UHJXO � vQ� FDUH� V-D� IRORVLW� HOHPHQWXO� FRQGL LRQDO� or� SRDWH� IL� GHVFRPSXV � vQ�

GRX �UHJXOL�PDL�PLFL�"�$UJXPHQWD L�U VSXQVXO�� 
10. Cum putem realiza�GRX �UHJXOL�FDUH�VXQW�UHFLSURF�H[FOXVLYH�"�'D L�XQ�H[HPSOX� 
11. 3XWHP� XWLOL]D� R� YDULDELO � OHJDW � GH� R� YDORDUH� vQ� FDGUXO� XQXL� &(� not doar în 

LQWHULRUXO�DFHOXL�SDWWHUQ�VDX�úL�vQ�DIDUD�DFHVWXLD" 
12. &DUH�HVWH�HURDUHD�FDUH�DSDUH�OD�vQF UFDUHD�XUP WRDUHL�UHJXOL�" 
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(defrule exemplu_3 
 (not (figura_geometrica  (forma ?f) (culoare rosie)) ) 
 => 
 (printout  t “Nu exista “ ?f  “de culoare rosie.” crlf)) 

13. �ÌQ�FH�FRQGL LL�YD�IL�DG XJDW�DXWRPDW�XQHL�UHJXOL�SDWWHUQ-ul initial-fact ? 
14. &DUH� VXQW� GLIHUHQ HOH� GLQWUH� HOHPHQWHOH� FRQGL Lonale exists� úL� forall� GDF �

DFHVWRUD�OL�VH�DSOLFD�DFHHDúL�OLVW �GH�IDSWH�" 
15. &DUH�VXQW�GLIHUHQ HOH�vQWUH�FRPHQ]LOH�dependets�úL�dependencies ? 
16. &H�UHWXUQHD] �R�IXQF LH�SUHGLFDWLY �" 

������$SOLFD LL 

1. 5HDOL]D L� R� UHJXO � FDUH� IRORVHúWH� WUHL� HOHPHQWH� FRQGL LRQDOH� GLIHULWH� úL� WUHL�
constrângeri conective diferite. 

2. Care este negata expresiei de mai jos ? 

 (test  (and  (or (integerp ?nr) 
            (floatp ?nr) ) 
       (>  ?nr  1) 
       (<  ?nr  30) ) ) 

3. &RPSDFWD L�UHJXOLOH�FDUH�XUPHD] �vQWU-R�VLQJXU �UHJXO �IRORVLQG CE and�úL�or. 

(defrule r1 (defrule r2 (defrule r3 (defrule r4 
(a)  (b)  (a)  (b) 
(d)  (c)  (e)  (c) 
=> )  (e)  (f)  (d) 
  (f)  => )  => ) 

 => ) 
4. 6FULH L� R� SUREOHP � FDUH� V � GHWHUPLQH� YDORDUHD� OLWHUHORU� GLQ� XUP WRUXO� MRF� GH�

cuvinte, astfel încât înlocuind literele A, D, E, G, J, M, R, S, T, U,�FX�R�FLIU ���-9) 
FDUH�OH�FRUHVSXQGH�vQ�PRG�XQLF��V �VH�RE LQ �R�RSHUD LH�DULWPHWLF �FRUHFW �� 
      ARAD+     SEND+ 

     SATU    MORE 
     MARE  MONEY 
   ARGES 
 JUDETE 

5. 6FULH L�XQ�SURJUDP�FDUH�V �VWDELOHDVF �SRUQLQG�GH�Oa coordonatele a trei puncte 
dintr-XQ�SODQ��WLSXO�WULXQJKLXOXL�SH�FDUH�vO�IRUPHD] ��6H�YRU�OXD�vQ�FRQVLGHUD LH�
cazurile de triunghi isoscel, echilateral, dreptunghic, oarecare. Se va face 
VXSOLPHQWDU�úL�YHULILFDUHD�GDF �FHOH�WUHL�SXQFWH�QX�VXQW�DIODWH�WRDWH�SH�R�GUHDSW ��
3URJUDPXO�SRDWH�IL�WHVWDW�FX�XUP WRDUHOH�WLSXUL�GH�GDWH� 

a) 3XQFWH����������������úL������� 
b) 3XQFWH����������������úL�������� 
c) 3XQFWH������������������úL�������� 
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6. &RQVLGHU P�vQ�SODQ�R�PXO LPH�GH�VHJPHQWH�DOH�F URU�H[WUHPLW L�DX�FRRUGRQDWH�

întregL��6H�FHUH�V �GHFLGH L�GDF �GHVHQkQG�DFHVWH�VHJPHQWH�VH�RE LQH�XQ�FRQWXU�
SROLJRQDO� � �R� OLQLH� SROLJRQDO � vQFKLV � FDUH� QX� VH� DXWRLQWHUVHFWHD] �� úL� vQ� FD]�
DILUPDWLY��V �VH�GHWHUPLQH�QXP UXO�GH�YkUIXUL�DOH�DFHVWXLD� 

7. 3HQWUX�XQ�úLU�GH�FDUDFWHUH�GDW��J VL L�XQ�VXEúLU�GH�OXQJLPH�PD[LP �FDUH�vQFHSH�
úL�VH�VIkUúHúWH�FX�DFHODúL�FDUDFWHU��)RORVL L��GDF �VH�SRDWH�R�VLQJXU �UHJXO � 

8. Pentru problema drumului minim într-XQ�JUDI�QHRULHQWDW��VDX�RULHQWDW��DG XJD L�
SHQWUX�ILHFDUH�DUF�R�FDUDFWHULVWLF �QXPLW �FRVW�úL�DVWIHO�GLVWDQ D�PLQLP �OD�GRX �
QRGXUL�V �ILH�DFHHD�FDUH�DUH�XQ�FRVW�PLQLP� 

9. 0RGLILFD L� SUREOHPD� GDPHORU� �H[HPSOLILFDW � PDL� MRV�� DVWIHO� vQFkW� DFHDVWD� V �
DILúH]H� úL� QXP UXO� FXUHQW� DO� VROX LHL�� 'H� DVHPHQHD� VFKLPED L� GLPHQVLXQLOH�
tablei din 8x8, în dimensiuni mai mici (de ex: 5x5,  6x6). 

10. 6H�G �R�OLVW �GH�HOHPHQWH�úL�VH�FHUH�V �VH�J VHDVF �QXP UXO�GH�DSDUL LL� vQ�OLVWD�
UHVSHFWLY � XQXL� HOHPHQW� VSHFLILFDW�� VDX� V � VH� DILúH]H� HOHPHQWXO� �HOHPHQWHOH��
care apare de cele mai multe ori. 

3.7.  Probleme rezolvate 

1. Problema culorilor. 6H�G �R� OLVW �GH�FXORUL�SULPDUH��ùWLLQGX-VH� IDSWXO�F �GRX �
FXORUL� SULPDUH� VH� SRW� DPHVWHFD� JHQHUkQG� R� DOW � FXORDUH�� YRP� UHDOL]D� DFHVWH�
PRGLILF UL� DVXSUD� OLVWHL� LQL LDOH�� DVWIHO� vQFkW� vQ� ILQDO� YRP� RE LQH� R� OLVW � WRWDO�
PRGLILFDW ��6H�YD� IRORVL�SHQWUX�VWRFDUHD�FXORULORU�XQ� IDSW�RUGRQDW� �OLVW �� úL�VH�YRU�
JHQHUD�UHJXOLOH�FDUH�FRPELQ �FXORULOH�SULPDUH�DO WXUDWH�vQWUH�HOH� 

(deffacts date_init 
 (culori  albastru  rosu  galben  albastru  galben  rosu) ) 

(defrule portocaliu 
 (or ?f <- (culori $?first ?c1&rosu ?c2&galben $?end) 
     ?f <- (culori $?first ?c1&galben ?c2&rosu $?end)) 
 => 
 (retract ?f) 
 (assert (culori $?first portocaliu ?c2 $?end)) ) 

(defrule verde 
  (or ?f <- (culori $?first ?c1&albastru ?c2&galben $?end) 

     ?f <- (culori $?first ?c1&galben ?c2&albastru $?end)) 
 => 

  (retract ?f)  
 (assert (culori $?first verde ?c2 $?end)) ) 

(defrule violet 
 (or ?f <- (culori $?first ?c1&rosu ?c2&albastru $?end) 

      ?f <- (culori $?first ?c1&albastru ?c2&rosu $?end)) 
 => 

  (retract ?f) 
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 (assert (culori $?first violet ?c2 $?end)) ) 

 'XS �FXP�VH�REVHUY ��ILHFDUH�UHJXO �GH�DPHVWHFDUH�D�GRX �FXORUL�SULPDUH�
HVWH� FRPSDFWL]DW � FX� DMXWRUXO� &(� or�� QHILLQG� QHFHVDU � VFULHUHD� D�GRX � UHJXOL� PDL�
PLFL�FRUHVSXQ] WRDUH�FHORU�GRX �VLWXD LL�SRVLELOH�GH�IRUPDUH�D�FXORULL�LQWHUPHGLDUH��
De DVHPHQHD� VH� SRDWH� REVHUYD� LQXWLOLWDWHD� YDULDELOHL� "F��� FDUH� SRDWH� IL� HOLPLQDW ���
RE LQkQGX-VH� DVWIHO� R� VLPSO � FRQVWUkQJHUH� OLWHUDO �� 'XS � UXODUHD� SURJUDPXOXL� VH�
REVHUY � IDSWXO� F � GLQ� WRDWH� FXORULOH� SULPDUH� LQL LDOH� VH� S VWUHD] � XOWLPD� GLQWUH�
acestea, pentrX�úWHUJHUHD�DFHVWHLD�ILLQG�QHFHVDU �UHDOL]DUHD�XQHL�DOWH�UHJXOL�VSHFLDOH��
'HRDUHFH��úWHUJHUHD�DFHVWHL�FXORUL�WUHEXLH�UHDOL]DW �QXPDL�GXS �FH�DX�IRVW�HIHFWXDWH�
WRDWH� FRPELQD LLOH�� UHJXOD� QRDVWU � DU� WUHEXL� V � VH� DSULQG � XOWLPD�� $FHVW� OXFUX� VH�
poate realiza  IRDUWH�VLPSOX�GDF �vL�VFKLPE P�SULRULWDWHD��LPSOLFLW�HD�HVWH����� 

(defrule sterge_ultima_culoare 
  (declare (salience -10)) 
  ?f1 <- (final) 

 ?f2 <- (culori $?first ?ultim) 
  => 

 (retract ?f1 ?f2) 
  (assert (culori $?first)) ) 

6FKLPEDUHD� SULRULW LL� YD� IL� H[HPSOLILFDW � PDL� SH� ODUJ� vQ� FDSLWROHOH�
XUP WRDUH�� )RORVLQGX-QH� GH� FHOH� vQY DWH� SkQ � DFXP�� SXWHP� DSULQGH� vQ� FHOH� GLQ�
XUP �UHJXOD�GH�úWHUJHUH�SURFHGkQG�úL�DVWIHO�� 

(defrule final_combinari 
 (not (exists (culori $?  rosu | galben | albastru  $? ?))) 
 => 
 (assert (final)) ) 

(defrule sterge_ultima_culoare 
  ?f1 <- (final) 

 ?f2 <- (culori $?first ?ultim) 
  => 

 (retract ?f1 ?f2) 
  (assert (culori $?first)) ) 

Regula ILQDOBFRPELQ UL�YHULILF ��GDF �vQ�DIDU �GH�XOWLPXO�HOHPHQW��S VWUDW�
în variabila wildcard de un siQJXU�FkPS��QX�PDL�H[LVW �FXORUL�SULPDUH��URúX�_�JDOEHQ�
_� DOEDVWUX��� 'DF � DFHVW� OXFUX� HVWH� DGHY UDW� HVWH� DVHUWDW� XQ� IDSW� final, care aprinde 
UHJXOD�GH�úWHUJHUH�D�XOWLPXOXL�HOHPHQW��IXQF LRQHD] �FD�XQ�IODJ��� 

2. Problema damelor.�3UREOHPD�GDPHORU�FRQVW �LQ�DúH]DUHD�SH�WDEOD�GH�úDK�D�XQXL�
QXP U�GH���GDPH��I U �FD�DFHVWHD�V �LQWUH�vQ�FRQIOLFW��(YLGHQW��QX�YRP�SXWHD�DYHD�
GRX �GDPH�SH�DFHHDúL�OLQLH��FRORDQ �VDX�GLDJRQDO ��3UREOHPD�SRDWH�IL�JHQHUDOL]DW �
SULQ� J VLUHD� VROX LLORU� SHQWUX� WDEOH� GH� GLPHQVLXQL� PDL� PLFL�� Problema nu este 
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UH]ROYDW � UHFXUVLY�� ILLQG� PDL� DSURSLDW � GH� PRGXO� GH� SURJUDPDUH� ORJLF�� GHFkW� GH�
SURJUDPDUHD�SURFHGXUDO � 

(deftemplate dama   
(slot lin) (slot col)) ��������FRORDQD�úL�FRORDQD�SH�FDUH�VH�SRDWH�DIOD�GDPD 

(deffacts initial   
 (afisare . . . . . . . .)  ;pt.afisare 8 puncte 

(numar 1 2 3 4 5 6 7 8) )  ;numarul pe care îl poate lua o linie  
   �VDX�R�FRORDQ �GLPHQVLXQH�WDEOD��[�� 

(defrule generare-combinatii 
(numar $? ?n1  $?) 
(numar $? ?n2  $?) 
 => 
(assert (dama (lin ?n1) (col ?n2)) ) ) 

(defrule cautare_solutie 
(dama (lin 1) (col ?c1)) 
(dama (lin 2) (col ?c2&~?c1)) 
(test (neq (abs (- ?c2 ?c1)) 1)) 
(dama (lin 3) (col ?c3&~?c2&~?c1)) 
(test  (and  (neq (abs (- ?c3 ?c1)) 2) 

(neq (abs (- ?c3 ?c2)) 1))) 
(dama (lin 4) (col ?c4&~?c3&~?c2&~?c1)) 
(test  (and  (neq (abs (- ?c4 ?c1)) 3) 

(neq (abs (- ?c4 ?c2)) 2) 
(neq (abs (- ?c4 ?c3)) 1))) 

(dama (lin 5) (col ?c5&~?c4&~?c3&~?c2&~?c1)) 
(test  (and  (neq (abs (- ?c5 ?c1)) 4) 

(neq (abs (- ?c5 ?c2)) 3) 
(neq (abs (- ?c5 ?c3)) 2) 
(neq (abs (- ?c5 ?c4)) 1))) 

(dama (lin 6) (col ?c6&~?c5&~?c4&~?c3&~?c2&~?c1)) 
(test  (and  (neq (abs (- ?c6 ?c1)) 5) 

(neq (abs (- ?c6 ?c2)) 4) 
(neq (abs (- ?c6 ?c3)) 3) 
(neq (abs (- ?c6 ?c4)) 2) 
(neq (abs (- ?c6 ?c5)) 1))) 

(dama (lin 7) (col ?c7&~?c6&~?c5&~?c4&~?c3&~?c2&~?c1)) 
(test  (and  (neq (abs (- ?c7 ?c1)) 6) 

(neq (abs (- ?c7 ?c2)) 5) 
(neq (abs (- ?c7 ?c3)) 4) 
(neq (abs (- ?c7 ?c4)) 3) 
(neq (abs (- ?c7 ?c5)) 2) 
(neq (abs (- ?c7 ?c6)) 1))) 

(dama (lin 8)(col ?c8&~?c7&~?c6&~?c5&~?c4&~?c3&~?c2&~?c1)) 
(test  (and  (neq (abs (- ?c8 ?c1)) 7) 

(neq (abs (- ?c8 ?c2)) 6) 
     (neq (abs (- ?c8 ?c3)) 5) 

(neq (abs (- ?c8 ?c4)) 4) 
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(neq (abs (- ?c8 ?c5)) 3) 
(neq (abs (- ?c8 ?c6)) 2) 
(neq (abs (- ?c8 ?c7)) 1))) 

=> 
       (printout t t "Apasa <Enter>...") 
       (readline) 
       (printout t 1- ?c1 ,2- ?c2 ,3- ?c3 ,4- ?c4 ,5- ?c5 ,6- ?c6 ,7- ?c7 ,8- ?c8  

 crlf crlf) 
       (assert (solutie ?c1 ?c2 ?c3 ?c4 ?c5 ?c6 ?c7 ?c8 ) 

       (linie 0)) ) 

(defrule afisare_linie 
(solutie $?first ?c $?) 
?f <- (linie ?l) 
(test (eq (length$ $?first) ?l)) 
(afisare $?a) 
=> 
(retract ?f) 
(printout t (implode$ (replace$  $?a  ?c  ?c  o)) t) 
(assert (linie (+ ?l 1)) ) ) 

În regula generare-FRPELQD LL� VH�JHQHUHD] �FHOH����GH�FkPSXUL�DOH� WDEOHL�
SH�FDUH�VH�SRDWH�VLWXD�GDPD�OD�XQ�PRPHQW�GDW��5HJXOD�HVWH�HFKLYDOHQW �FX�H[HFX LD�
D� GRX � Eucle for� LPEULFDWH� �XQD� SH� OLQLH� úL� XQD� SH� FRORDQ ��� ÌQ� UHJXOD� F XWDUHB�
VROX LH� VH� IDF� WHVWH� GDF � GDPHOH� DOHVH� VH� DIO � SH� OLQLL�� FRORDQH�� VDX� GLDJRQDOH�
diferite. CLIPS-XO� HVWH� FHO� FDUH� YD� J VL� WRDWH� VROX LLOH� SRVLELOH�� 8OWLPD� UHJXO �
DILúDUHBOLQLH�vQORFXLHúWH�vQ�OLQLD�GH�DILúDUH�SXQFWXO�FX�XQ�FDUDFWHU�³R´��replace$��úL�
DILúHD] �úLUXO�UH]XOWDW�GLQ�WUDQVIRUPDUHD�PXOWLILHOG-ului în string (implode$). 

3. * VLUHD�PLQLPXOXL�úL�PD[LPXOXL�–�'DW�ILLQG�XQ�úLU�GH�QXPHUH��V �VH�J VHDVF �
PLQLPXO�úL�PD[LPXO�DFHOXL�úLU��3UREOHPHL�YD�IL�UH]ROYDW �vQ�PDL�PXOWH�IHOXUL� 

(deffacts date_initiale 
(data  1  3  –5  7  2.3) ) 

(defrule min1 
  (data  $?  ?v1  $?) 

 (not (exists (data  $?  ?v2&:(<  ?v2 ?v1)  $?))) 
 => 
 (printout  t  “Minim: “ ?v1 t) ) 

(defrule min2 
 (data $? ?v1 $?) 
 (forall  (data  $?  ?v2  $?) 
  (test (>=  ?v2  ?v1))) 
 => 
 (printout  t  “Minim: “ ?v1 t) ) 

 In regula min2� úL� vQ� UHJXOD� min1 testul putea fi introdus legat direct de 
YDULDELOD� "Y�� SULQ� FkPSXO� FRQGL LRQDO� SUHGLFDWLY� &: (se va vedea în capitolul 
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XUP WRU�� VDX� IRORsindu-VH� HOHPHQWXO� FRQGL LRQDO� test�� ([SULPDUHD� ORJLF � D�
FRQGL LLORU�SXVH�DU� VXQD�DVWIHO� �� ³6 �QX�H[LVWH�XQ�HOHPHQW� PDL�PLF´�SHQWUX�SULPD�
UHJXO �úL�³7RDWH�HOHPHQWHOH�V �ILH�PDL�PDUL�VDX�HJDOH�GHFkW�HOHPHQWXO�DOHV�PLQLP´� 

(defrule min3 
 (data $?d) 
 => 
 (printout  t  “Minim: “ (min (expand$ $?d))  t) ) 

 ÌQ� XOWLPD� UHJXO � IXQF LD� min� �IXQF LH� PDWHPDWLF � D� &/,36-XOXL�� DFFHSW �
doar parametri numerici de tip mono-FkPS�� 2� OLVW � �R� YDULDELO � PXOWLFkPS�� DU�
WUHEXL�³UXSW ´��VHSDUDW ��vQ�YDORUL�LQGHSHQGHQWH��GH�WLS�PRQR-câmp) pentru a putea 
IL� DFFHSWDW � FD� SDUDPHWUX� GH� IXQF LD� PLQ�� GH� DFHVW� OXFUX� RFXSkQGX-VH� IXQF LD�
expand$��8QLFD�SUREOHP �FDUH�PDL�DSDUH�HVWH�IDSWXO�F �IXQF LD�GRUHúWH�PLQLP�GRL�
SDUDPHWUL� úL� vQ� FD]XO� vQ� FDUH� OLVWD� DU� DYHD� XQ� VLQJXU� HOHPHQW� VDX� DU� IL� YLG � 
SURJUDPXO�VH�YD�vQWUHUXSH�úL�YD�JHQHUD�R�HURDUH��)XQF LD�PRGLILFDW �DU�DU WD�DVWIHO� 

(defrule min3 
 (data $?d) 
 (test (> (length$  $?d)  1)) 
 => 
 (printout  t  “Minim: “ (min (expand$ $?d))  t) ) 

 3HQWUX�D�UHDOL]D�PD[LPXO�QX�WUHEXLH�V �IDFHP�DOWFHYD�GHFkW�V �QHJ P�WRDWH�
FRQGL LLOH�SXVH�GLQ�SULPHOH�GRX �UHJXOL�úL�V �IRORVLP�IXQF LD�max�vQ�XOWLPD�UHJXO � 

(defrule max1 
 (data  $?  ?v1  $?) 
 (not (exists (data  $?  ?v2&:(>  ?v2 ?v1)  $?))) 
 => 
 (printout  t  “Maxim: “ ?v1 t) ) 

(defrule max2 
  (data $? ?v1 $?) 

 (forall  (data  $?  ?v2  $?) 
  (test (<= ?v2  ?v1))) 
 => 
 (printout  t  “Maxim: “ ?v1 t) ) 

(defrule max3 
 (data $?d) 

  (test (> (length$  $?d)  1)) 
 => 
 (printout  t  “Maxim: “ (max (expand$ $?d))  t) ) 

 5HJXOLOH� UHDOL]DWH� SkQ � vQ� SUH]HQW� DX� IRVW� PDL� DSURpiate de programarea 
ORJLF �GHFkW�GH�FHD�SURFHGXUDO ��9RP�UHDOL]D� úL�R�YDULDQW �SURFHGXUDO � vQ�FDUH� VH�
LQL LDOL]HD] �PLQLPXO�FX�YDORDUHD���úL�DSRL�VH�LD�GLQ�úLU�ILHFDUH�HOHPHQW�SRUQLQG�GH�
OD�SULPXO� úL� WHUPLQkQG�FX�XOWLPXO� �FD� vQWU-R�EXFO �for�� úL�VH�FRPSDU �FX�PLQLPXO�
DFWXDO�� 'DF � DFHVWD� HVWH� PDL� PLF� GHFkW� PLQLPXO� DFWXDO�� VH� PRGLILF � YDORDUHD�
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PLQLPXOXL��DOWIHO� vQFkW�YDORDUHD�DFHVWXLD�U PkQH�DFHHDúL��'XS �FH�V-DX�I FXW�WRDWH�
PRGLILF ULOH�� R� DOW � UHJXO � YD� DILúD� PLQLPXO�� ÌQ� PRG� HYLGHQW�� SHQWUX� D� DILúD�
maximul��VH�QHDJ �WHVWXO�I FXW�SHQWUX�PLQLP��'DF �VH�vQFHDUF �DILúDUHD��PLQLPXOXL�
úL� D� PD[LPXOXL� vQ� DFHHDúL� UHJXO � VH� YRU� IDFH� GRX � DILú UL�� vQWU-una s-a modificat 
GRDU�R�YDORDUH�GLQWUH�PLQLP�úL�PD[LP��vQ�D�GRXD��YDORULOH�DPELORU�V-a modificat. 

(deffacts date_initiale 
 (min 0) 
 (max 0) 
 (data  1  3  –5  7  2.3) ) 

(defrule min 
 (data  $?  ?x  $?) 
 ?f <- (min  ?min&:(<  ?x  ?min)) 
 => 
 (retract ?f) 
 (assert (min ?x) ) ) 

(defrule print_min 
 (min ?min) 
 => 
 (printout  t  “Minimul este:  “  ?min  t) ) 

(defrule max 
 (data  $?  ?x  $?) 
 ?f <- (max  ?max&:(>  ?x  ?max)) 
 => 
 (retract ?f) 

  (assert (max ?x) ) ) 

(defrule print_max 
 (max ?max) 
 => 
 (printout  t “Maximul este: “  ?max  t) ) 

(defrule print_min_max 
 (min ?min) 
 (max ?max) 
 => 
 (printout  t  "Minimul este:  "  ?min  "Maximul este: "  ?max  t) ) 

 ([SOLFD LD� SHQWUX� IDSWXO� F � VH� IDF� GRX � DILú UL� GLQWUH� FDUH� XQD� OD� R� ID] �
LQWHUPHGLDU � úL� QX� VH� IDFH� GRDU� R� DILúDUH� ILQDO � FRQVW � vQ� IDSWXO� F � OD� ILHFDUH�
VFKLPEDUH� D� FRQWH[WXOXL� UHJXOLL� �DVHUWDUHD� VDX� úWHUJHUHD� XQRU� IDSWH� CLIPS-ul 
UHDF LRQHD] �vQ�PRG�GLQDPLF�PRGLILFkQG��UHDFWXDOL]kQG��WRDWH�UHJXOLOH�GLQ�DJHQGD�� 
������������3HQWUX� D� UHPHGLD� DFHDVW � SUREOHP � VH� SRDWH� VFKLPED� SULRULWDWHD� UHJXOLL�
�UHJXOD�FX�SULRULWDWHD�FHD�PDL�PLF �VH�DSULQGH�XOWLPD��úL� vQ�IHOXO�DFHVWD�V-ar putea 
HOLPLQD� WRDWH� ID]HOH� LQWHUPHGLDUH�� 6ROX LLOH� RIHULWH� SHQWUX� J VLUHD� PLQLPXOXL� úL�
maximului dintr-XQ� úLU�� QX� VXQW� XQLFH�� RULFH� SURJUDPDWRU� SRDWH� J VL� RULFkQG� DOWH�
UHJXOL�FDUH�V �UH]ROYH�DFHHDúL�SUREOHP � 
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2� DOW � SUREOHP � FDUH� SRDWH� GXFH� OD� XQ� UH]XOWDW� LQFRUHFW� HVWH� LQL LDOL]DUHD�
PLQLPXOXL�úL�PD[LPXOXL�FX����GDF �WRDWH�HOHPHQWHOH�GLQ�úLU�VXQW�VWULFW�SR]LWLYH�VDX�
VWULFW� QHJDWLYH��� 7HRUHWLF�� PLQLPXO� úL� PD[LPXO� DU� WUHEXL� V � ILH� HJDOH� FX� SULPXO�
HOHPHQW�GLQ�úLU��'LQ�DFHVW�PRWLY�IDSWHOH�min� úL�max�DU� WUHEXL�V �fie asertate într-o 
UHJXO �úL�QX�LQL LDOL]DWH�FX�R�YDORDUH�vQWU-R�FRQVWUXF LH�deffacts.   

(defrule  init_min_si_max 
 (data  ?f  $?) 
 => 
 (assert  (min ?f)  

(max ?f))  

4. 2SHUD LL� FX� PXO LPL�� 6H� GDX� GRX � PXO LPL� GH� HOHPHQWH� $� úL� %�� HIHFWXD L�
LQWHUVHF LD��UHXQLXQHD�úL�GLIHUHQ D�vQWUH�FHOH�GRX �PXO LPL�úL�DILúD L�UH]XOWDWHOH� 

(deffacts date_initiale 
 (A   0  2  4  6  8  9) 
 (B   0  5  9  11) 

(intersectie )    (reuniune )    (difA-B ) ) ;liste vide 

(defrule intersectia 
 (A  $?  ?n  $?)   ; elementul ?n si in A si in B 
 (B  $?  ?n  $?) 
 ?f  <- (intersectie $?i) 
 (test (eq  (member$  ?n  $?i)  FALSE)) 
 => 
 (retract ?f) 
 (assert (intersectie  $?i  ?n)) ) 

(defrule reuniune 
  (or  (A  $?  ?n  $?)   ; elementul ?n sau în A sau în B 

       (B  $?  ?n  $?) ) 
 ?f <- (reuniune  $?r) 
 (test (not (member$  ?n  $?r))) 
 => 
 (retract ?f) 
 (assert (reuniune  $?r  ?n)) ) 

(defrule  diferentaA-B 
 (A  $?  ?n  $?)   ; elementul ?n în A úL�QX�vQ�% 
 (B  $?b) 
 ?f <- (difA-B  $?d) 
 (test (and (not (member$  ?n  $?b)) 
      (not (member$  ?n  $?d)) )) 
 => 
 (retract  ?f) 
 (assert (difA-B  $?d  ?n)) ) 

ÌQ� WHVWHOH� UHJXOLORU� FRQGL LD� (eq (member$ ?n  $?i)  FALSE) este 
HFKLYDOHQW � FX� (not (member$  ?n  $?b))�� GHRDUHFH� IXQF LD� PHPEHU�� UHWXUQHD] �
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SR]L LD�XQXL�HOHPHQW�vQWU-XQ�FkPS��VDX�VLPEROXO�)$/6(�GDF �HOHPHQWXO�UHVSHFWLY�
QX�VH�DIO �vQ�OLVW ��ÌQ�WRDWH�UHJXOLOH�WHVWXO�GH�XQLFLWDWH��HOHPHQWXO�V �QX�H[LVWH�GHMD�vQ��
OLVW �� UH]ROY � SUREOHPD� EXFOHL� LQILQLWH� �FDUH� DU� IL� DS UXW� GHRDUHFH� úWHUJHP� úL�
UHDVHUW P� DFHODúL� IDSW� vQ� DFHHDúL� UHJXO ��� $FHVW� OXFUX� VH� SRDWH� XúRU� YHULILFD�
FRPHQWkQG� OLQLD�SH�FDUH�VH�DIO � WHVWXO��5HJXOD�diferentaA-B SRDWH� IL� VFULV � vQ�PDL�
PXOWH� PRGXUL� úL� OD� IHO� FD� úL� OD� IXQF LLOH� min� úL� max, IRUPD� ILQDO � D� XQHL� UHJXOL�
GHSLQGH�GH�LPDJLQD LD�SURJUDPDWRUXOXL� 

(defrule diferentaA-B 
 (A  $?  ?n  $?)   ��HOHPHQWXO�"Q�vQ�$�úL�QX�vQ�% 
 (not (exists (B  $?  ?n  $?))) 
 ?f <- (difA-B  $?d ) 
 (test (not (member$  ?n  $?d)) ) 
 => 
 (retract  ?f) 
 (assert (difA-B  $?d  ?n)) ) 

(defrule diferentaA-B 
 (A  $?  ?n  $?)   ��HOHPHQWXO�"Q�vQ�$�úL�QX�vQ�% 
 (B  $?b) 
 ?f <- (difA-B  $?d) 
 (test (and (neq  ?n  (expand$  $?b)) 

   (not (member$  ?n  $?d)) )) 
 => 
 (retract  ?f) 
 (assert (difA-B  $?d  ?n)) ) 

 $OW �PHWRG �GH�FDOFXODUH�D�DFHVWRUD� LQH�GH�UHOD LLOH�PDWHPDWLFH��'LIHUHQ D�
GLQWUH� GRX � PXO LPL� �$-%�� HVWH� PXO LPHD� HOHPHQWHORU� GLQ� $�� FDUH� QX� VH� DIO � vQ�
LQWHUVHF LD�DFHVWRUD�� (A-B) = A - (A&B) 

5HXQLXQHD�D�GRX �PXO LPL�HVWH�PXO LPHD�HOHPHQWHORU�GLQ�GLIHUHQ HOH��$-B) 
úL (B-$���SUHFXP�úL�GLQ�LQWHUVHF LH� (A+B) =  (A-B) + (B-A) + (A&B) 
sau:      (A+B) = A + B – (A-B) 

(defrule diferentaB-A 
 (B  $?  ?n  $?) 
 (not (exists (intersectie $?  ?n  $?))) 
 ?f <- (difB-A  $?d&~:(member$  ?n  $?d)) 
 => 
 (retract ?f) 
 (assert (difB-A  $?d ?n)) ) 

 In regula diferentaB-A s-D� OHJDW� XQ� WHVW� GH� R� YDULDELO � IRORVLQGX-se  
RSHUDWRUXO�µ	¶�úL�DSRL�FX�µa¶�V-D�QHJDW�XQ�WHVW�SUHGLFDWLY��WHVW�FDUH�UHWXUQHD] �758(�
VDX� )$/6(� úL� FDUH� HVWH� VSHFLILFDW� FX� µ�¶��� $FHVW� WHVW� OHJDW� GH� R� YDULDELO ��
$?d&~:(member$ ?n  $?d)��SRDWH�IL�LQWURGXV�vQ�UHJXO �úL�SULQ�HOHPHQWXO�FRQGL LRQDO�
test�� DYDQWDMHOH� IRORVLULL� WHVWXOXL� OHJDW� GH� R� YDULDELO � FRQVWkQG� vQWU-XQ� QXP U� GH�
pattern-XUL�PDL�PLF�SHQWUX�UHJXO ��� 
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(defrule reuniune  
 (or  (A  $?  ?n  $?) 
        (B  $?  ?n  $?) ) 
 (inters  $?i&~:(member$  ?n  $?i)) 
 ?f <- (reuniune $?r&~:(member$  ?n  $?r)) 
 => 
 (retract ?f) 
 (assert (reuniune  $?r  ?n)) ) 

(defrule reuniune 
 (difA-B  $?d1) 
 (difB-A  $?d2) 
 (inters  $?i) 

  => 
 (assert (reuniune  $?d1  $?i  $?d2)) ) 
 


