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&DS����)XQF LL�GH�,QWUDUH��,HúLUH 

������)XQF LL�PDWHPDWLFH�HOHPHQWDUH 

'HúL�DYHP�vQ�&/,36�úL�IXQF LL�SHQWUX�UHDOL]DUHD�GH�FDOFXOH��WUHEXLH�UH LQXW�
IDSWXO�F �XQ�OLPEDM�SHQWUX�UHDOL]DUHD�VLVWHPHORU�H[SHUW�FXP�HVWH�&/,36-ul nu este 
destinat calculelor matematiFH�� $FHVWH� IXQF LL� PDWHPDWLFH� VXQW� IRORVLWH� GRDU� vQ�
FD]XO�vQ�FDUH�DSOLFD LD�SH�FDUH�R�UXO P�QHFHVLW �DVWIHO�GH�RSHUD LL��&/,36-ul dispune 
GH�XUP WRDUHOH�IXQF LL�PDWHPDWLFH� 

     + adunare      - VF GHUH����� * vQPXO LUH������/ vPS U LUH������* ridicare la putere 

([SUHVLLOH�QXPHULFH�VXQW�UHSUH]HQWDWH�vQ�&/,36�FD�úL�vQ�/,63��DVWIHO�vQFkW�
H[SUHVLD�����WUHEXLH�VFULV �vQ�IRUPDWXO�SUHIL[����������7UHFHUHD�GH�OD�IRUPDWXO�LQIL[�
IRORVLW�GH�RELFHL�vQ�VFULHUHD�H[SUHVLLORU�PDWHPDWLFH�OD�IRUPDWXO�SUHIL[��VH�UHDOL]HD] �
SULQ� DúH]DUHD� RSHUDWRUXOXL� vQDLQWHD� RSHUDQ]LORU�� 5HDOL]DUHD� DFHVWHL� FRQYHUVLL� HVWH�
UHODWLY� VLPSO �� 6 � OX P� GH� H[HPSOX� LQHFXD LD� XUP WRDUH�� XQGH� DYHP� GDWH� GRX �
SXQFWH�3��[��\���úL�3��[��\���úL�GRULP�V �DIO P�GDF �VHJPHQWXO�VH�DIO �vQ�LQWHULRUXO�
cercului de UD]D�U�úL�FX�FHQWUXO�vQ�XQXO�GLQ�FHOH�GRX �SXQFWH� 

( x1 - x2 ) ** 2 + ( y1 – y2 ) ** 2 > r ** 2 
Se poate face (mintal) înlocuirea lungimii segmentului cu (D): 
  D ** 2 >  r ** 2 
)RUPDWXO�SUHIL[�SHQWUX�LQHFXD LD�GH�PDL�VXV�HVWH� 
  ( > (D ** 2)  (r ** 2)) 
FiHFDUH�GLQWUH�H[SUHVLLOH��;��úL��<��HVWH�FRQYHUWLW �vQ�IRUPDWXO�SUHIL[� 
  ( >    ( + (** (- x1 x2) 2) (** (- y1 y2) 2))     (** r 2) ) 

&HO� PDL� VLPSOX� PRG� GH� D� YHULILFD� GDF � R� H[SUHVLH� QXPHULF � HVWH� VFULV �
FRUHFW�HVWH�V �R�VFULHP�OD�SURPSWHU��OD�top level). 'H�H[HPSOX�GDF �VH�YD�LQWURGXFH�
��������VDX���������OD�SURPSWHU�vQ�XUPD�HYDOX ULL�H[SUHVLHL�VH�YD�RE LQH� 

CLIPS> (+2 2) 
4 
CLIPS> (/ 2 3) 
0.66666667  ; eroare de aproximare in ultimul digit. 

0DMRULWDWHD� IXQF LLORU� �FD� úL� IXQF LLOH�PDWHPDWLFH�� UHWXUQHD] � R� Yaloare, iar 
aceasta poate fi de tip integer, float, symbol, string, sau chiar o valoare multicâmp. 
([LVW � úL� IXQF LL� FDUH� QX� UHWXUQHD] � R� YDORDUH�� GH� H[HPSOX� (facts) sau (agenda), 
HIHFWXO�DFHVWRUD�ILLQG�DILúDUHD� OLVWHL�GH�IDSWH�VDX�GH�UHJXOL�DFWLYDWH��VSUH deosebire 
GH�FHOHODOWH�IXQF LL�FDUH�DILúHD] �UH]XOWDWXO�RE LQXW�vQ�XUPD�HYDOX ULL�XQHL�H[SUHVLL� 

9DORDUHD�UHWXUQDW �GH�RSHUD LLOH������- , * sunt un întreg numai atunci când 
WRDWH� DUJXPHQWHOH� IXQF LHL� VXQW� vQWUHJL�� ,Q� FD]XO� vQ� FDUH� P FDU� XQXO� GLQWUH�
argumHQWH�HVWH�GH�WLSXO�IORDW��DWXQFL�úL�UH]XOWDWXO��YDORDUHD�UHWXUQDW ��HVWH�GH�WLSXO�
float, acest lucru putând duce uneori la erori. De exemplu: 
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 CLIPS> ( +  2  3.0)    
 5.0 
 CLIPS> ( *  2  3.0) 
 6.0 

 )RORVLUHD� XQHL� QRWD LL� SUHIL[� �VDX� SRVWIL[�� SHUPLWH� IRORVLUHD� XQXL� QXP U�
YDULDELO� GH� DUJXPHQWH�� OXFUX� LPSRVLELO� OD� QRWD LD� LQIL[�� 0XOWH� IXQF LL� vQ� &/,36�
IRORVHVF� XQ� QXP U� YDULDELO� GH� DUJXPHQWH�� SULQWUH� DFHVWHD� úL� IXQF LLOH�PDWHPDWLFH�
�PDL�SX LQ��ULGLFDUHD�OD�SXWHUH�FDUH�FHUH�GRDU�GRX �DUJXPHQWH���'H�H[HPSOX� 

   CLIPS> ( +  2  3  4) 
9 
CLIPS> ( /  2  3  4) 
0.1666667 

,PSRUWDQW� GH� UH LQXW� HVWH� IDSWXO� F � vQ� &/,36�� FD� úL� vQ� /,63� QX� H[LVW � R�
SUHFHGHQ � IL[DW � vQWUH� RSHUD LLOH� DULWPHWLFH�� 'DF � vQ� DOWH� OLPEDMH� vQPXO LUHD� úL�
vPS U LUHD�DX�XQ�UDQJ�PDL�PDUH�GHFkW�DGXQDUHD�úL�VF GHUHD��ILLQG�HIHFWXDWH�PDL�vQWkL�
RSHUD LLOH� GH� UDQJ�PDL� vQDOW�� vQ� &/,36� vQV � QHH[LVWkQG� R� SULRULWDWH� SUH-LQWHJUDW ��
RUGLQHD�HIHFWX ULL�RSHUD LLORU�HVWH�GH�OD�VWkQJD�OD�GUHDSWD��SUHFHGHQ D�ILLQG�IL[DW �GH�
paranteze. La scrierea calculelor mixte în formD�SUHIL[�� WUHEXLH�UHVSHFWDW �RUGLQHD�
SDUDQWH]HORU�úL�D�RSHUDQ]LORU��$VWIHO�GDF �VH�GRUHúWH�FDOFXODUHD�H[SUHVLHL�������������
VH�IDFH�PDL�vQWkL�vQPXO LUHD�OXL���FX���úL�DSRL�DGXQDUHD�OXL����3UHFHGHQ D�DU�WUHEXL�
UHDOL]DW �vQ�&/,36�DVWIHO� 

   CLIPS> (+ 2 (* 3 4))  
14 

'DF � QX� V-DU� IL� UHVSHFWDW� DFHDVW � RUGLQH� SHQWUX� RSHUDWRUL�� DWXQFL� H[SUHVLD�
HYDOXDW �DU�IL�IRVW�HFKLYDOHQW �FX�������� 

   CLIPS> (* (+ 2 3) 4) 
20 

,Q� JHQHUDO�� H[SUHVLLOH� PDWHPDWLFH� �úL� QX� QXPDL�� SRW� IL� LQWURGXVH� vQ� DOWH�
expresii (de exemplu plasarea unei expresii într-R�FRPDQG �assert): 

 CLIPS> (assert (rezultat (+ 3 4)) 
       (intreg (integer 2.3)) ) 
 CLIPS> (facts) 
 f-0 (rezultat 7) 
 f-1 (intreg 2) 

'H� DVHPHQL�� GHRDUHFH� QXPHOH� IXQF LLORU� PDWHPDWLFH� VXQW� WRW� VLPEROXUL��
DFHVWHD�SRW�IL�XWLOL]DWH�FD�úi cum am folosi oricare alte simboluri ( prin excluderea 
parantezelor CLIPS-XO�QX�OH�YD�PDL�LGHQWLILFD�FD�ILLQG�IXQF LL�PDWHPDWLFH���$VWIHO�
acestea pot fi utilizate drept câmpuri într-un fapt: 

 CLIPS> (assert (expresie  2 + 3 +4)) 
 CLIPS> (facts) 
 f-0 (expresie 2 + 3 + 4) 
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 3DUDQWH]HOH�vQV �VXQW�XWLOL]DWH�GH�&/,36�FD�GHOLPLWDWRUL�úL�GLQ�DFHVW�PRWLY��
QX�HVWH�SRVLELO �XWLOL]DUHD�ORU�FD�úL�vQ�FD]XO�DOWRU�VLPEROXUL��3HQWUX�D�OH�DPSODVD�vQ�
IDSWH�VDX�FD�DUJXPHQWH�OD�R�IXQF LH��DFHVWHD�WUHEXLHVF�SXVH�vQWUH�JKLOLPHOe (pentru a 
IL�WUDQVIRUPDWH�vQ�úLUXUL�� 

4.2.  Sumarea valorilor utilizând reguli 

&D�H[HPSOX�GH�XWLOL]DUH�D�IXQF LLORU�SHQWUX�D�UHDOL]D�FDOFXOH��YRP�FRQVLGHUD�
SUREOHPD� VXP ULL� DULLORU� XQXL� JUXS� GH� GUHSWXQJKLXUL�� /XQJLPHD� úL� O LPHD�
dreptunghiurilor vor fi sSHFLILFDWH�SULQ�IRORVLUHD�XQHL�FRQVWUXF LL�deftemplate. Suma 
DULLORU�GUHSWXQJKLXULORU�SRDWH�IL�S VWUDW �vQWU-un fapt ordonat: (suma 20).  

(deftemplate  dreptunghi   (slot lungime)   (slot latime)) 

(deffacts informatii-initiale 
  (dreptunghi  (lungime 6) (latime 8)) 
  (dreptunghi  (lungime 2) (latime 5)) 
  (suma 0) ) 

(defrule suma-dreptunghi 
  (dreptunghi (lungime ?lungime) (latime ?latime)) 
  ?suma  <- (suma  ?total) 
  => 
  (retract ?suma) 
  (assert  (suma (+  ?total  (* ?lungime ?latime))))  ) 

Regula de mai sus de sumare a ariilor produce o EXFO �LQILQLW ��vQ�FDUH�VH�
DGXQ � DULD� XQXL� VLQJXU� IDSW� dreptunghi, deoarece faptului suma� HVWH� UHWUDFWDW� úL�
UHDVHUWDW� vQ� DFHLDúL� UHJXO �� 2� VROX LH� SHQWUX� D� UH]ROYD� DFHDVW � SUREOHP � HVWH�
úWHUJHUHD�IDSWXOXL�dreptunghi�GXS �FH�DULD�DFHVWXLD�D�IRVW�DG XJDW �OD faptul suma. 
$FHVW�OXFUX�vPSLHGLF �DSULQGHUHD�UHJXOLL�GH�GRX �RUL�SHQWUX�DFHODúL�GUHSWXQJKL��'DU�
SUHVXSXQkQG�IDSWXO�F �QX�VH�GRUHúWH�DOWHUDUHD�ED]HL�GH�GDWH��IDSWHOH�dreptunghi pot 
IL� IRORVLWH�PDL�DSRL�úL�GH�DOWH�UHJXOL��DFHDVW �VROX LH�QX�HVWH�LQGLFDW ��Ar trebui în 
DFHVW�FD]�UHDOL]DW�XQXL�IDSW�WHPSRUDU�FDUH�PHPRUHD] �DULD�GUHSWXQJKLXOXL�úL�FDUH�V �
fie retractat într-R�UHJXO �LPHGLDW�XUP WRDUH�FH�UHDOL]HD] �VXPDUHD�DULLORU��úWHUJHUHD�
faptului  în cadrul altei reguli va împiedica crearea unei alte bucle infinite). 

(defrule  suma-dreptunghi 
 (dreptunghi (lungime  ?lungime) (latime ?latime)) 
 => 
 (assert (aduna-arie  (*  ?lungime  ?latime))) ) 

(defrule suma-arii 
 ?f1 <- (suma ?total) 
 ?f2 <- (aduna-arie ?aria) 
 => 
 (retract ?f1 ?f2) 
 (assert (suma (+ ?total ?aria)))  

(printout  t  “Suma actuala: “  (+ ?total ?aria) crlf) ) 
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 CLIPS> (reset) 
 CLIPS> (run) 
 Suma actuala:10 
 Suma actuala:58 

4.3.  Func LD�%,1' 

 $GHVHD� HVWH� XWLO � VWRFDUHD� XQHL� YDORUL� vQWU-R� YDULDELO � WHPSRUDU � SHQWUX�
HYLWDUHD�UHFDOFXO ULL��GH�H[HPSOX�vQ�UHJXOD�GH�PDL�VXV�XQGH�V-a folosit pentru a doua 
RDU � vQ� IXQF LD� GH� DILúDUH� printout expresia de calculare a ariei). Evitarea 
UHFDOFXO ULL�SRDWH�IL�FUXFLDO �FkQG�IXQF LLOH�SURGXF�HIHFWH�VHFXQGDUH��)XQF LD�bind 
OHJ �GH�R�YDULDELO �YDORDUHD�XQHL�H[SUHVLL��6LQWD[D�DFHVWHLD�HVWH� 

  (bind  <variable>  <value>) 

 7UHEXLH�UH LQXW�IDSWXO�F �GDF �YDULDELOD��YDULDEOH!�HVWH�GH�WLSXO�single-field 
(un sLQJXU�FkPS��DWXQFL�úL�QRXD�YDORDUH��YDOXH!�WUHEXLH�V �ILH�GH�WLSXO�single-field. 
'H�DVHPHQHD�DFHODúL�OXFUX�WUHEXLH�V �VH�vQWkPSOH�úL�DWXQFL�FkQG�YDORDUHD�H[SUHVLHL�
<value> este de tipul multifield (multicâmp). De exemplu pentru regula: 

 (defrule  suma-areas 
  ?suma <- (suma ?total) 
  ?new-area <- (add-to-suma ?area) 
  => 
  (retract ?suma ?new-area) 
  (printout  t  “Adding “ ?area “  to “ ?total crlf) 
  (printout  t  “New suma is “ (+ ?total ?area) crlf) 
  (assert (suma (+ ?total ?area))) ) 

VH� REVHUY � IRORVLrea în cadrul RHS-XOXL� UHJXOLL� GH� GRX � RUL� D� H[SUHVLHL� (+ ?total 
?area)��3ULQ�vQORFXLUHD�DFHVWRU�GRX �HYDOX UL�FX�R�IXQF LH�bind�VH�HOLPLQ �FDOFXOHOH�
LQXWLOH��$VWIHO�QRXD�UHJXO �YD�DU WD�DVWIHO�� 

 (defrule  suma-areas 
  ?suma <- (suma ?total) 
  ?new-area <- (add-to-suma ?area) 
  => 
  (retract ?suma ?new-area) 
  (printout  t  “Adding “ ?area “  to “ ?total crlf)   

(bind ?new-total  (+ ?total ?area)) 
  (printout  t  “New suma is “ ?new-total crlf) 
  (assert (suma ?new-total)) ) 

 In plus la crearea noilor variabile în partea de concluzie a regulii (RHS), 
IXQF LD� bind� SRDWH� IL� XWLOL]DW � úL� SHQWUX� D� µUHOHJD¶� R� YDULDELO � XWLOL]DW � vQ� SDUWHD�
VWkQJ �D�XQHL�UHJXOL��/+6��GH�R�QRX �YDORDUH��'H�UH LQXW�IDSWXO�F �IXQF LD�bind nu 
SRDWH�IL�IRORVLW �vQ�QLFL�XQ�FD]�vQ�/+6-ul�UHJXOLL��HD�ILLQG�R�DF LXQH�úL�vQ�QLFL�XQ�FD]�
R�FRQGL LH���vQ�DVWIHO�GH�VLWXD LL�&/,36-XO�VHPQDOkQG�HURDUH�GH�VLQWD[ � 
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������)XQF LD�5($' 

8Q�VLVWHP�H[SHUW�FHUH�GDWH�GH� LQWUDUH�XWLOL]DWRUXOXL��&/,36�DVLJXU �FLWLUHD�
GH�GDWH�GH�OD�WDVWDWXU �FX�DMXWRUXO�IXQF iei read��6LQWD[D�IXQF LHL�read este: 

  (read  [<logical-name>]) 

$FHDVW �IXQF LH�FLWHúWH�XQ�VLQJXU�FkPS�GH�OD��ORJLFDO-QDPH!�VSHFLILFDW��6H�REVHUY �
F �DUJXPHQWXO�IXQF LHL�HVWH�RS LRQDO��vQ�FD]XO�FkQG�IXQF LD�QX�DUH�QLFL�XQ�DUJXPHQW�
datele fiind citite implLFLW�GH�OD�WDVWDWXU ��)LH�H[HPSOXO�XUP WRU� 

CLIPS> (clear) 
 CLIPS> (defrule  introduceti_numele_mic 
   => 
   (printout  t  “ Care este primul tau nume? “) 
   (bind  ?raspuns  (read)) 
   (assert  (nume-utilizator ?raspuns)) 
   (printout  t  “Buna, “ ?raspuns “!”crlf) ) 

 7UHEXLH�UH LQXW�IDSWXO�F �IXQF LD�read�DúWHDSW �XQ�FDUULDJH�UHWXUQ��&5��GXS �
FDUH�YD�FLWL�VLPEROXO�LQWURGXV��'HRDUHFH�IXQF LD�read�SRDWH�IL�IRORVLW �GRDU�SHQWUX�D�
FLWL�XQ�VLQJXU�FkPS�RGDW ��SHQWUX�FD]XO�vQ�FDUH�V-DU�LQWURGXFH�úL�SULPXO�úL�DO�doilea 
QXPH� DFHDVWD� DU� FLWL� GRDU� SH� SULPXO� �FKLDU� GDF � YDULDELOD� DU� IL� GHFODUDW � GH� WLS�
multicâmp s-DU� RE LQH� DFHODúL� OXFUX��� 7RDWH� FDUDFWHUHOH� VXSOLPHQWDUH� DIODWH� GXS �
SULPXO�FkPS�VXQW�LJQRUDWH��'H�H[HPSOX�GDF �V-DU�LQWURGXFH�XUP WRDUHOH� 

 CLIPS> (reset) 
 CLIPS> (run) 
  Care este primul tau nume?  Marius Dan CR  
 Buna, Marius! 
 CLIPS> (refresh  introduceti_numele_mic) 
 CLIPS>(run) 
 Care este primul tau nume?  ”Marius Dan” CR  
 Buna, Marius Dan! 
 CLIPS> (facts) 
 f-0 (initial-fact) 
 f-1 (nume-utilizator  Marius) 
 f-2 (nume-utilizator  ”Marius Dan”) 
 For a total of 2 facts. 

3HQWUX�D�IRU D�IXQF LD�read�V �FLWHDVF �WRDWH�VLPEROXULOH�LQWURGXVH��DFHVWHD�
WUHEXLHVF�LQWURGXVH�vQWUH�JKLOLPHOH�úL�vQ�DFHVW�FD]�GDWHOH�GH�LQWUDUH�YRU�IRUPD�XQ�úLU�
GH�FDUDFWHUH�úL�GHFL�XQ�VLQJXU�FkPS��)XQF LD�read UHWXUQHD] �vQWRWGHDXQD�XQ�WLS�GH�
GDW �SULPLWLY �úL�DFFHSW �V �ILH�LQWURGXVH�úL�FkPSXUL�FDUH�QX�VXQW�VLPEROXUL��vQWUHJL�
VDX�IORDW��,Q�DFHVW�FD]�HO�YD�SODVD�SULPXO�FkPS�vQWUH�SDUDQWH]H�úL�vO�YD�FRQVLGHUD�FD�
ILLQG�XQ�úLU�GXS �FXP�VH�SRDWH�YHGHD�úL�vQ�XUP WRDUHD�OLQLH�GH�FRPDQG � 

 CLIPS> (read) 
 (  
 “)” 
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 ������)XQF LD�23(1 

 3H�OkQJ �LQWURGXFHUHD�GH�OD�WDVWDWXU �úL�LHúLUHD�SH�WHUPLQDO�&/,36-ul poate 
GH�DVHPHQHD�UHDOL]D�FLWLUHD�úL�VFULHUHD� vQWU-XQ�ILúLHU�� ÌQDLQWH�GH�D�IL�DFFHVDW�SHQWUX�
ciWLUH�VDX�VFULHUH�XQ�ILúLHU�WUHEXLH�GHVFKLV�FX�IXQF LD�open��1XP UXO�WRWDO�GH�ILúLHUH�
FDUH�SRW�IL�GHVFKLVH�VLPXOWDQ�HVWH�GHSHQGHQW�GH�VLVWHPXO�VH�RSHUDUH�úL�KDUGZDUH-ul 
PDúLQLL��6LQWD[D�IXQF LHL�open�HVWH�XUP WRDUHD� 

  (open  <file-name>    <logical-name>     [<mode>] ) 

 $UJXPHQWHOH� IXQF LHL�open� VXQW� vQ�RUGLQHD� DSDUL LHL� �� ��� QXPHOH� ILúLHUXOXL�
reprezentat printr-XQ�úLU�GH�FDUDFWHUH�vQ�FDUH�SRDWH�IL�LQFOXV �úL�FDOHD��GLUHFWRUXO�vQ�
FDUH�VH�DIO � ILúLHUXO������QXPHOH� ORJLF�FDUH�YD� IL� IRORVLW�GH�FHOHODOWH� IXQF Li de I/O 
SHQWUX�DFFHVDUHD�ILúLHUXOXL��DFHVWD�GHúL�SRDWH�IL�XQHRUL�LGHQWLF�FX�QXPHOH�ILúLHUXOXL�
VH� UHFRPDQG � SHQWUX� HYLWDUHD� FRQIX]LHL� IRORVLUHD� XQXL� DOW� QXPH��� ��� PRGXO� GH�
DFFHVDUH�DO�ILúLHUXOXL��FDUH�SRDWH�IL�XQXO�GLQWUH�XUP WRDUHOH�SDWUX�PRGXUL�SRVLELOH� 

1. “r”     -Read access only 
2. “w”   -Write access only 
3. “r+”  -Read and write access 
4. “a”    -Append access only 

'DF �QX�VH�VSHFLILF �QLFL�XQ�PRG�GH�GHVFKLGHUH�D�XQXL�ILúLHU�DWXQFL�DFHVWD�HVWH�vQ�
mod implicit “r” (deschis pentru citire). In exemplul: 

  (open  “C:\\Temp\\fisier.clp”  date  “a”) 

VH�UHIHU �SULQ�QXPHOH�ORJLF�date�ILúLHUXO�fisier.clp (în locul acestuia putea fi folosit 
orice nume). Marele avantaj al folosirii acestor nume logice este acela de a 
PRGLILFD� vQ� FD]XO� vQ� FDUH� VH� GRUHúWH� DFFHVDUHD� XQXL� DOW� ILúLHU� GRDU� D� QXPHOXL� GLQ�
IXQF LD�open��WRDWH�FHOHODOWH�IXQF LL�GH�LQWUDUH���LHúLUH�IRORVLQG�QXPHOH�ORJLF�� 

)LúLHUXO�GH�PDL�VXV�HVWH�GHVFKLV�SHQWUX�DG XJDUH��&D�úL� vQ�FD]XO� IXQF LLORU�
SUHGLFDWLYH�� IXQF LD�open� UHWXUQHD] �758(� vQ� FD]�GH� VXFFHV� úL�)$/6(� vQ� Faz de 
HURDUH� OD�GHVFKLGHUHD�ILúLHUXOXL��GH�H[��GHVFKLGHUHD�SHQWUX�FLWLUH�D�XQXL� ILúLHU�FDUH�
QX� H[LVW ��� 9DORDUHD� UHWXUQDW � SRDWH� IL� IRORVLW � SHQWUX� RSULUHD� HYHQWXDO � D�
SURJUDPXOXL�VDX�SHQWUX�D�VH�FHUH�LQWURGXFHUHD�GDWHORU�GH�OD�WDVWDWXU � 

 ������)XQF LD�&/OSE 

 'XS �FH�XQ�ILúLHU�GHVFKLV�QX�PDL�HVWH�XWLO��DFHVWD�SRDWH�IL�vQFKLV��'DF �XQ�
ILúLHU�QX� HVWH� vQFKLV�� QX� H[LVW � QLFL� R�JDUDQ LH� F � LQIRUPD LD� VFULV � vQ� DFHVWD�YD� IL�
FRUHFW�VDOYDW ��'H�DVHPHQHD�FX�FkW�XQ� ILúLHU� U PkQH�PDL�PXOW� WLPS�FX�DWkW�FUHúWH�
probabilLWDWHD� FD� vQ� FD]XO� XQHL� F GHUL� GH� WHQVLXQH� VDX� DOW � IXQF LRQDUH� SURDVW � D�
VLVWHPXOXL�� LQIRUPD LD� V �QX� ILH� VDOYDW ��'LQ� DFHVW�PRWLY� VH� UHFRPDQG � UHDOL]DUHD�
XQHL�UHJXOL�FDUH�V �UHDOL]H]H�R�VDOYDUH�DXWRPDW �OD�DQXPLWH�LQWHUYDOH�GH�WLPS��SULQ�
vQFKLGHUHD�úL�UHGHVFKLGHUHD�ILúLHUXOXL���6LQWD[D�IXQF LHL�HVWH�XUP WRDUHD� 

  (close  [<logical-name>] ) 
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XQGH� DUJXPHQWXO� RS LRQDO� VSHFLILF � QXPHOH� ORJLF� DO� ILúLHUXOXL� FDUH� YD� IL� vQFKLV��
'DF �QX�HVWH�SUHFL]DW�QLFL�XQ�DUJXPHQW�DWXQFL�WRDWH�ILúLHUHOH�GHVFKLVH�YRU�IL�vQFKLVH��
,Q�FD]XO�WHUPLQ ULL�XQXL�SURJUDP�&/,36-XO�QX�YD�LQWHURJD�XWLOL]DWRUXO�GDF �YUHD�V �
vQFKLG �ILúLHUHOH�U PDVH�GHVFKLVH��)XQF LD�UHWXUQHD] �758(�vQ�FD]XO�vQFKLGHULL�FX�
VXFFHV�D�ILúLHUXOXL��VDX�)$/6(�vQ�FD]�FRQWUDU��8QLFD�SUREOHP �vQ�FD]XO� vQFKLGHULL�
XQXL�ILúLHU��FRQVW �vQ�IDSWXO�F �DFHDVW �RSHUD LH�WUHEXLH�V �VH�UHDOL]H]H�vQWU-R�UHJXO �
GH� SULRULWDWH� PLF �� GXS � FH� DX� IRVW� FLWLWH� �VDX� VFULVH�� GDWHOH� FDUH� HUDX� QHFHVDUH�
SHQWUX�R�IXQF LRQDUH�FRUHFW �D�SURJUDPXOXL� 

 CLIPS> (open  “myfile.clp”  writeFile  “w”) 
 TRUE 
 CLIPS> (open “MS-DOS\\directory\\file.clp”  readFile) 
 TRUE 
 CLIPS> (close writeFile) 
 TRUE 
 CLIPS> (close writeFile) 
 FALSE 
 CLIPS> (close) 
 TRUE 
 CLIPS> (close) 
 FALSE 

 ������6FULHUHD�úL�FLWLUHD�GLQWU-XQ�ILúLHU 

 In toate exemplele anterioare datele de iQWUDUH�DX�IRVW�FLWLWH�GH�OD�WDVWDWXU �
úL�DILúDWH�SH�HFUDQ��)XQF LD�printout�D�IRORVLW�SkQ �vQ�DFHVW�PRPHQW�FD�QXPH�ORJLF�
doar  t ��DGLF �WHUPLQDOXO�–�LHúLUHD�VWDQGDUG���2ULFH�DOW�QXPH�ORJLF�YDOLG�SRDWH�vQV �
IL�IRORVLW�úL�DVWIHO�VH�SRDWH�WULPLWH�OD�LHúLUH�GDWH�VSUH�DOW �GHVWLQD LH�GHFkW�SH�HFUDQ���
In mod similar când este folosit t , ca nume logic pentru intrarea standard la o 
IXQF LH� GH� LQWUDUH�� HVWH� XWLOL]DW � WDVWDWXUD� (read t) este echivalent cu (read). 
8UP WRUXO�H[HPSOX�LOXVWUHD] �VFULHUHD�vQWU-XQ�ILúLHU: 

 CLIPS> (open “exemplu.dat”  exemplu  “w”) 
 TRUE 
 CLIPS> (printout  exemplu  “Manuela” crlf) 
 CLIPS> (printout  exemplu 2  crlf) 
 CLIPS> (close exemplu) 
 TRUE 

 ,Q� ILúLHUXO� exemplu GHVFKLV� SHQWUX� VFULHUH� VXQW� LQWURGXVH� GRX � YDORUL� �XQ�
VLPERO�úL�XQ�vQWUHJ���6H�SRDWH�UHDOL]D�YHULILFDUHD�YDORULORU�VFULVH�FX�DMXWRUXO�IXQF LHL�
read��6LQWD[D�FRPHQ]LL�HVWH�XUP WRDUHD�� 

 (read  [<logical-name>]) 

unde numele logic este în mod implicit  t -�WDVWDWXUD��'H�DFHDVW �GDW �YD�IL�IRORVLW�
QXPHOH�ORJLF�DWDúDW�ILúLHUXOXL�exemplu.dat deschis pentru citire. 

CLIPS> (open “exemplu.dat” exemplu “r”) ��³U´�HVWH�RS LRQDO 
 TRUE 
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 CLIPS> (read exemplu) 
 Manuela 
 CLIPS> (read exemplu) 
 2 
 CLIPS> (read exemplu) 
 EOF      ; EOF -�VIkUúLW�GH�ILúLHU 
 CLIPS> (close exemplu) 
 TRUE 

 Verificând YDORDUHD� UHWXUQDW �GH� IXQF LD�read se poate determina când nu 
DX�PDL�U PDV�GDWH�GH�FLWLW�vQ�ILúLHU��FD]�vQ�FDUH�YDORDUHD�UHWXUQDW �HVWH�(2)�� 

������)XQF LD�)250$7 

'H� PXOWH� RUL� VH� GRUHúWH� IRUPDWDUHD� LHúLULL� GLQWU-un program CLIPS, de 
exemplu aranjarea datelRU� vQ� WDEHOH�� )D � GH� IXQF LD� printout � H[LVW � R� IXQF LH�
VSHFLDO �format�FDUH�RIHU �R�PDUH�YDULHWDWH�GH�IRUPDWXUL�úL�XQ�FRQWURO�PXOW�PDL�EXQ�
DVXSUD�GDWHORU�OD�LHúLUH��(D�HVWH�VLPLODU �FX�IXQF LD�printf din limbajul C. 

(format  <logical-name>  <control-string>  <parameters>*) 

 3DUDPHWULL�IXQF LHL�VXQW�vQ�RUGLQHD�DSDUL LHL�����QXPHOH�ORJLF�VSUH�FDUH�HVWH�
WULPLV � LHúLUHD��SRDWH�IL�úL� LHúLUHD�VWDQGDUG�– t WHUPLQDOXO������úLUXO�GH�FRQWURO�FDUH�
WUHEXLH� V � ILH� FXSULQV� vQWUH� JKLOLPHOH� úL� FRQVW � vQ� LQGLFDWRUL� GH� IRUPDW� QXPL L� úL�
format flag�� DFHúWLD� LQGLFkQG�PRGXO� vQ� FDUH� YRU� IL� WLS UL L� SDUDPHWULL�� ��� OLVWD� GH�
SDUDPHWUL�� 1XP UXO� LQGLFDWRULORU� GH� IRUPDW� �format  flag) YD� GHWHUPLQD� Fk L�
SDUDPHWUL� YRU� IL� VSHFLILFD L�� 3DUDPHWULL� SRW� IL� YDORUL� FRQVWDQWH� VDX� H[SUHVLL�� FX�
UHVWULF LD� FD� vQ� OLVWD� GH� SDUDPHWUL� V � QX� H[LVWH� YDORUL� PXOWLFkPS� VDX� H[SUHVLL� FH�
UHWXUQHD] �DVWIHO�GH�YDORUL��9DORDUHD�UHWXUQDW �GH�IXQF LD�format�HVWH�úLUXO�IRUPDWDW��
'DF �HVWH�IRORVLW�QXPHOH�ORJLF�nil��DWXQFL�LHúLUHD�QX��WLS UHúWH�QLPLF�QLFL�OD�WHUPLQDO, 
nici într-XQ�ILúLHU��GDU�úLUXO�IRUPDWDW�HVWH�UHWXUQDW� 
 ,Q� H[HPSOXO� XUP WRU� IXQF LD� format  YD� IL� IRORVLW � SHQWUX� D� FUHD� XQ� úLU�
IRPDWDW� vQ� FDUH� QXPHOH� SHUVRDQHL� DUH� UH]HUYDWH� ��� VSD LL�� ILLQG� XUPDW� GH� YkUVWD�
SHUVRDQHL�� 8WLOLWDWHD� XQHL� DVWIHO� GH� IXQF LL� VH� REVHUY � PDL� DOHV� DWXQFL� FkQG� VH�
GRUHúWH�R�DILúDUH�WDEHODW ��SH�FRORDQH�GH�GDWH� 

 CLIPS> (format  nil  “Name: %-15s Age: %3d”  “Lucian Blaga”  25) 
 “Name: Lucian Blaga   Age: 25” 
 CLIPS> (format  nil  “Name: %-15s Age: %3d”  “Mihai Eminescu”  24) 
 “Name: Mihai Eminescu Age: 24” 

 Format flag începe cu %��ùLUXULOH�RELúQXLWH�FXP�DU�IL�³1DPH��³�SRW�IL�GH�
asemeni puse în control string�úL�WLS ULWH�OD�LHúLUH��8QLL�LQGLFDWRUL�GH�IRUPDW�QX�VXQW�
DVRFLD L� SDUDPHWULORU�� 'H� H[HPSOX�%n este folosit pentru a trimite la LHúLUH� XQ�
cariage return / line feed, fiind echivalent cu crlf folosit de comanda printout. In 
exemplul nostru  %-15s�HVWH�IRORVLW�SHQWUX�WLS ULUHD�XQXL�úLU�SH����FDUDFWHUH��XQGH�
semnul –� VHPQLILF � IDSWXO� F � DILúDUHD� VH� YD� IDFH� SULQ� DOLQLHUH� OD� VWkQJD�� LDU 
caracterul s �IDSWXO�F �VH�YD�DILúD�XQ�úLU�sau un simbol. Indicatorul de format  %3d 
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DUDW �F �VH�DILúHD] �SULQ�DOLQLHUH�OD�GUHDSWD�R�YDORDUH�vQWUHDJ ��SH�R�FRORDQ �GH�WUHL�
FDUDFWHUH�� 'DF � V-ar fi folosit de exemplu ca valoarea 5.25 ca parametru pentru 
vârVW ��DWXQFL�V-DU�IL�WLS ULW��YDORDUHD����SULQ�FRQYHUVLH����GHRDUHFH�SDUWHD�IUDF LRQDU �
QX�HVWH�SHUPLV �vQWU-un format întreg. 
 'H�REVHUYDW�F �DWXQFL�FkQG�IXQF LD�format�HVWH�IRORVLW �vQ�SDUWHD�GUHDSW �D�
unei reguli (RHS), valoarea sa este în general ignoraW �� ,Q� DFHVWH� FD]XUL� QXPHOH�
logic folosit va fi sau  t  pentru a trimite output-ul la ecran sau un nume logic 
DVRFLDW�FX�XQ�ILúLHU��6SHFLILFDUHD�JHQHUDO �D�XQXL�IRUPDW�HVWH�� 

   % - M . N x  

caracterul -�HVWH�RS LRQDO�úL�vQVHDPQ �DOLQLHUH�OD�VWkQJD��LPSOLFit aliniere la dreapta) 

M  VSHFLILF � O LPHD� FkPSXOXL� vQ� FRORDQH�� &HO� SX LQ� 0� FDUDFWHUH� YRU� IL� VFRDVH������������������
6SD LLOH� � VXQW� vQ� PRG� QRUPDO� XWLOL]DWH� SHQWUX� D� FRPSDUWLPHQWD� LHúLUHD� �VH�
UHDOL]HD] � 0� VSD LL�� GDU� GDF �0� vQFHSH� FX� XQ� ]HUR�� vQ� DFHVW� FD]� VH� DILúHD] �
]HURXUL��� 'DF � LHúLUHD� GHS úHúWH�0� FRORDQH�� DWXQFL� IXQF LD� IRUPDW� YD� H[WLQGH�
câmpurile atât cât e nevoie. 

N HVWH� R� VSHFLILFDUH� RS LRQDO � D� QXP UXOXL� GH� GLJL L� SHVWH� YLUJXO �� FDUH� YRU� IL�
WLS UL L��GHIDXOW� ���GLJL L�SHVWH�YLUJXOD�]HFLPDO �SHQWUu numere float) 

x specificarea formatului display. Acesta poate fi: 

d –întreg              f -float          s -string       % -FDUDFWHUXO���vQVXúL 
e -H[SRQHQ LDOD��vQ�SXWHUHD�D���-a)        g -general (formatul cel mai scurt) 
o -RFWDO��QXP U�I U �VHPQ�         x -KH[D]HFLPDO��QXP U�I U �VHPQ� 
n -Cariage Return (CR)/ line feed         r -FDUULDJH�UHWXUQ�OD�LHúLUH��RXWSXW� 

������)XQF LD�5($'/,1( 

)XQF LD�readline�HVWH�IRORVLW �SHQWUX�FLWLUHD�XQHL�OLQLL�vQWUHJL�OD�LQWUDUH��VSUH�
GHRVHELUH�GH�IXQF LD�read care citea doar un singur câmp. Sintaxa acesteia este: 

(readline [<logical-name>]) 

1XPHOH� ORJLF� HVWH� RS LRQDO�� LDU� GDF � QX� VH� G � QLFL� XQ� QXPH� ORJLF� DWXQFL�
numele logic utilizat în mod implicit este  t���LQWUDUHD�YD�IL�FLWLW �GH�OD�GLVSR]LWLYXO�
standard de intrare -� WDVWDWXU ���)XQF LD�readline�YD�UHWXUQD�XUP WRDUHD� OLQLH�GH� OD�
VXUVD�GH�LQWUDUH�VSHFLILFDW �FX�QXPHOH�ORJLF�� LQFOX]kQG�FDUULDJH�UHWXUQ-XO��'DF �VH�
FLWHúWH�GLQWU-XQ�ILúLHU�úL�V-D�DMXQV�OD�VIkUúLWXO�DFHVWXLD�YD�IL�UHWXUQDW�VLPEROXO�(2)��
8UP WRUXO�H[HPSOX�LOXVWUHD] �XWLOL]DUHD�IXQF LHL�readline: 

CLIPS> (clear) 
CLIPS> (defrule introduce_numele 
  => 
  (printout  t  “Care este numele tau? “) 
  (bind  ?raspuns  (readline)) 
  (assert (nume-utilizator ?raspuns)) ) 
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CLIPS> (reset) 
CLIPS> (run) 
Care este numele tau? Stefan cel Mare 
CLIPS> (facts) 
f-0 (initial-fact) 
f-1 (nume-utilizator  “Stefan cel Mare”) 
For a total of 2 facts. 

6H�REVHUY �IDSWXO�F � vQ�DFHVW�H[HPSOX�QXPHOH�HVWH�VWRFDW� vQ�IDSWXO�nume-
utilizator �FD�XQ�VLQJXU�FkPS��'LQ�DFHVW�PRWLY�QX�HVWH�SRVLELO �VHSararea primului 
QXPH� GH� FHOHODOWH� QXPH�� )RORVLQG� IXQF LD� explode$� FDUH� DFFHSW � XQ� VLQJXU�
DUJXPHQW�GH� WLSXO�úLU�úL� vO�FRQYHUWHúWH� vQWU-o valoare multicâmp, aceasta putând fi 
DVHUWDW �FD�R�VHULH�GH�FkPSXUL�vQWU-un fapt nume-utilizator. 

CLIPS> (defrule introduce_numele 
  => 
  (printout  t  “Care este numele tau? “) 
  (bind  ?raspuns  (explode$  (readline))) 
  (assert (nume-utilizator ?raspuns)) ) 
CLIPS> (reset) 
CLIPS> (run) 
Care este numele tau? Stefan cel Mare 
CLIPS> (facts) 
f-0 (initial-fact) 
f-1 (nume-utilizator  Stefan cel Mare) 
For a total of 2 facts. 

�������-RFXO�JU PH]LORU 

 8Q� MRF� VLPSOX� FDUH� VH� MRDF � vQ� GRL�� YD� IL� IRORVLW� FD� H[HPSOX� SHQWUX� D�
demonstra diverse tehnici de control într-XQ� OLPEDM� ED]DW� SH� UHJXOL�� ,QL LDO�� SH�
FkPSXO�GH� MRF� VH� DIO �PDL�PXOWH�JU PH]L�GH�SLHWUH��$OWHUQDWLY�� ILHFDUH� MXF WRU� vúL�
DOHJH�R�JU PDG �IRUPDW �GLQ�FHO�SX LQ�GRX �SLHWUH�úL�R�vPSDUWH�vQ�GRX �JU PH]L�PDL�
PLFL��0LúF ULOH�VH�IDF�UkQG�SH�UkQG��SkQ �FkQG�WRDWH�JU PH]LOH�FRQ LQ�FkWH�R�VLQJXU �
SLDWU ��&kúWLJ �DFHOD�FDUH�IDFH�XOWLPD�PLúFDUH� 
 3HQWUX�VLPSOLWDWH�YRP�FRQVLGHUD�F �DYHP�R�VLQJXU �JU PDG �úL�F �ILHFDUH�
MXF WRU�H[WUDJH�XQ�QXP U�GH�SLHVH�GH�PD[LP�MXP WDWH�GLQ�FkWH�PDL�VXQW�vQ�JU PDG ��
SLHVH� SH� FDUH� OH� SXQH� GHRSDUWH�� 'LQ� JU PDGD� U PDV � YD� H[WUDJH� SLHVH� FHO ODOW�
MXF WRU�úL�WRW�DúD�SkQ �FkQG�XQXO�GLQWUH�FHL�GRL�YD�IL�QHYRLW�V �H[WUDJ �XOWLPD�SLHV ��
2ELHFWLYXO� MRFXOXL� HVWH� GH� D� HYLWD� IDSWXO� GH� D� IL� IRU DW� V � LHL� XOWLPD� µSLDWU ¶� GLQ�
JU PDG ��(XULVWLFD��WUXFXO��SHQWUX�D�FkúWLJD�DFHVW�MRF�HVWH�J VLW �REVHUYkQG�F �SR L�
IRU D�DGYHUVDUXO�V �SLDUG �GDF �HVWH�UkQGXO�W X�úL�H[WUDJL�XQ�QXP U�GH�SLHVH��DVWIHO�
vQFkW�QXP UXO�FHORU�U PDVH�vQ�JU PDG �HVWH�GH�IRUPD���n-1. 
 $VWIHO� XQ� MXF WRU� OD� D� F UXL� PXWDUH� DX� U PDV� �n-1 pietre, a pierdut. In 
FRQFOX]LH�QXP UXO�GH�SLHVH�H[WUDVH�DU�WUHEXL�V �ILH�GH���VDX���VDX����«�SLHWUH��'DF �
PX L�SULPXO�úL�JU PDGD�DUH�XQXO�GLQWUH�DFHVWH�QXPHUH�³FDUH�SLHUG´��DWXQFL�QX�SR L�
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FkúWLJD�GHFkW�GDF �DGYHUVDUXO�IDFH�R�JUHúHDO ��'DF �PX L�SULPXO�úL�JU PDGD�QX�HVWH�
FRQVWLWXLW �GLQWU-XQ�QXP U�FDUH�SLHUGH��DWXQFL�SR L�vQWRWGHDXQD�V �FkúWLJL� 

 4.10.1.  Tehnici de input 

 ÎnDLQWH�GH�D�vQFHSH�MRFXO��SURJUDPXO�WUHEXLH�V �GHWHUPLQH�XQHOH�LQIRUPD LL��
3URJUDPXO� YD� MXFD� FX� XQ� SDUWHQHU� XPDQ�� GHFL� YD� WUHEXL� V � GHWHUPLQH� FLQH� PXW �
SULPXO�� 'H� DVHPHQHD� WUHEXLH� GHWHUPLQDW � GLPHQVLXQHD� GH� SRUQLUH� D� JU PH]LL� GH�
SLHWUH��$FHDVW � LQIRUPD LH� DU� SXWHD� IL� SODVDW � vQWU-R� FRQVWUXF LH�deffacts , dar este 
VLPSOX�V �VH�UHDOL]H]H�R�LQWHURJDUH�vQ�OHJ WXU �FX�DFHDVWD��8UP WRUXO�H[HPSOX�DUDW �
FXP�SRDWH�IL�XWLOL]DW �IXQF LD�read�SHQWUX�D�LQWURGXFH�GDWHOH�LQL LDOH� 

(deffacts date_initiale 
 (faza alegere-jucator) ) 

(defrule alegere_jucator 
 (faza alegere-jucator) 
 => 
 (printout t t "Cine muta primul (Computer: c ; Human: h)? ") 
 (assert (alegere-jucator (lowcase (read))) )) 

(defrule alegere_jucator_corecta 
 ?f1 <- (faza alegere-jucator) 
 ?f2 <- (alegere-jucator ?jucator&c|h|C|H) 
 => 
 (retract ?f1 ?f2) 
 (assert (faza numar-piese) 
  (mutare-jucator ?jucator)) ) 

$PEHOH� UHJXOL� XWLOL]HD] � SDWWHUQ-ul (faza alegere-jucator) pentru a indica 
DSOLFDELOLWDWHD� ORU� GRDU� FkQG� XQ� DQXPH� IDSW� H[LVW � vQ� OLVWD� GH� IDSWH�� $FHVW� WLS� GH�
SDWWHUQ� SRDUW � QXPHOH� GH� control pattern� SHQWUX� F � vQ� PRG� GHRVHELW� HVWH� XWLOL]DW�
pentru a controla� FkQG� HVWH� DSOLFDELO � UHJXOD�� �GHRDUHFH� FRQWURO� SDWWHUQ-ul pentru 
DFHVWH�FkPSXUL�FRQ LQH�GRDU�FkPSXUL� OLWHUDOH�IDFW�GH�FRQWURO� WUHEXLH�V � IDF �GLUHFW�
FRUHVSRQGHQ D�OD�SDWWHUQ���$FHVW�IDSW�GH�FRQWURO�YD�IL�XWLO�SHQWUX�FRUHF LD�HURULL�FkQG�
LQWUDUHD�SULPLW �GH�IXQF LD�read�QX�VH�SRWULYHúWH�FX�YDORULOH�DúWHSWDWH��F�VDX�K�SHQWUX�
“computer” sau “human” ). 

5HWUDFWkQG�úL� UHDVHUWkQG�IDSWXO�GH�FRQWURO��UHJXOD�alegere_jucator poate fi 
UHDSULQV ��8UP WRUXO� UH]XOWDW� OD� LHúLUH�GHPRQVWUHD] �FXP�UHJXOLOH�alegere_jucator 
úL DOHJHUHBMXFDWRUBFRUHFW � OXFUHD] � SHQWUX� D� GHWHUPLQD� FLQH� DU� WUHEXL� V � PXWH�
primul. 5HJXOLOH� SUHFHGHQWH� IXQF LRQHD] � GDF � VXQW� LQWURGXVH� U VSXQVXUL� FRUHFWH�
SHQWUX� F� VDX� K�� GDU� GDF � VH� LQWURGXFH� XQ� U VSXQV� LQFRUHFW�� QX� VH� UHOL]HD] � QLFL� R�
verificare pentru HURUL�� 6XQW� PXOWH� VLWXD LL� FkQG� VH� FHUH� UHDOL]DUHD� XQHL� bucle de 
VROLFLWDUH�D�XQHL� LQWU UL��8UP WRDUHD�UHJXO �XWLOL]DW �FX�UHJXOLOH�alegere_jucator�úL�
DOHJHUHBMXFDWRUBFRUHFW  UHDOL]HD] �YHULILFDUHD�XQHL�HURULL�GH�LQWUDUH� 
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(defrule alegere_jucator_incorecta 
 ?f1 <- (faza alegere-jucator) 
 ?f2 <- (alegere-jucator ?jucator&~c|~h|~C|~H) 
 => 
 (retract ?f1 ?f2) 
 (assert (faza alegere-jucator)) 
 (printout t "Alege c sau h." crlf crlf) ) 

6H� REVHUY � XWLOL]DUHD� control-pattern-ului (faza alegere-jucator).Aceasta 
realL]HD] � FRQWUROXO� GH� ED] � SHQWUX� EXFOD� GH� LQWUDUH� úL� HYLW � ³DSULQGHUHD´� DFHVWXL�
JUXS�GH�UHJXOL�vQ�WLPSXO�DOWRU�ID]H�GH�H[HFX LH�vQ�SURJUDP� 

&HOH� GRX � UHJXOL� alegere_jucator� úL� DOHJHUHBMXFDWRUBLQFRUHFW � OXFUHD] �
vPSUHXQ �� ILHFDUH� UHJXO � IXUQL]kQG� IDSWHOH� QHFHVDUH� DFWLY ULL� FHOHLODOWH�� 'DF �
U VSXQVXO�MXF WRUXOXL� OD� vQWUHEDUHD�HVWH�LQFRUHFW��UHJXOD�DOHJHUHBMXFDWRUBLQFRUHFW  
va retracta faptul de control (faza alegere-jucator)� úL� DSRL� vO� YD� UHDVHUWD� FDX]kQG�
reactivarea regulii alegere_jucator�úL�DVWIHO�UHLQWURGXcerea datelor. 

���������7HVWDUHD�LQIRUPD LLORU 

$QWHULRU�DX�IRVW�GLVFXWDWH�úL�H[HPSOLILFDWH�HOHPHQWHOH�FRQGL LRQDOH�or, and, 
not, exists, forall, logical� � úL� test��'LQWUH� DFHVWHD� HOHPHQWXO� FRQGL LRQDO� test are o 
PDUH�LPSRUWDQ ��DWXQFL�FkQG�VH�HIHFWXHD] �WHste asupra valorilor unor variabile sau 
VH�UHDOL]HD] �UHSHWDUHD�XQRU�FDOFXOH�� ,Q�H[HPSOXO�DQWHULRU�VH�UHDOL]DVH�R�EXFO �GLQ�
GRX � UHJXOL�� FDUH� VH� UHSHWD� SkQ � FkQG� XWLOL]DWRUXO� U VSXQGHD� FRUHFW� OD� R� DQXPLW �
vQWUHEDUH��'H�PXOWH�RUL�vQV �EXFOD�WUHEXLH�V �VH�RSUHDVF �FD�UH]XOWDW�DO�HYROX LHL�XQHL�
H[SUHVLL�DUELWUDUH��GH�H[HPSOX�OD�DS VDUHD�XQHL�WDVWH�� 

)XQF LLOH� IRORVLWH� GH� &(� test� VXQW� vQ� PDUHD� ORU� PDMRULWDWH� IXQF LLOH�
predicative ale CLIPS-XOXL� �GDF � DFHVWHD� UHWXUQHD] � vQ� XUPD� HYDOX ULL� H[SUHVLHL�
simbolul FALSE, atunci CE test QX�HVWH�VDWLVI FXW��6LQWD[D�SHQWUX�CE test este: 

 (test <predicate-function> ) 

XQGH�IXQF LLOH�SUHGLFDWLYH�SRW�IL�OXDWH�GLQ�WDEHOXO�XUP WRU�VDX�IRORVLQG�+HOS-ul. 
 6 � SUHVXSXQHP� F � HVWH� UkQGXO� MXF WRUXOXL� XPDQ� V � H[WUDJ � XQ� QXP U� GH�
piese. DDF �D�PDL�U PDV��R�VLQJXU �SLDWU �vQ�JU PDG ��DWXQFL�DFHVWD�D�SLHUGXW��'DF �
QXP UXO�GH�SLHVH�HVWH�PDL�PDUH�GHFkW�XQX��DWXQFL�DFHVWD�WUHEXLH�vQWUHEDW�FkWH�SLHWUH�
YUHD�V �H[WUDJ �GLQ�JU PDG ��5HJXOD�FDUH� UHDOL]HD] �DFHDVW � LQWHURJDUH� WUHEXLH� V �
verifice mai vQWkL�GDF �DX�U PDV�vQ�JU PDG �PDL�PXOW�GH�R�SLDWU ��V-ar putea utiliza 
IXQF LD�SUHGLFDWLY ��>  într-un CE test). 

  (test  (>  ?n  1)) 

 'XS � FH� MXF WRUXO� XPDQ� D� LQWURGXV� QXP UXO� GH� SLHVH� SH� FDUH� YUHD� V -l 
VFRDW � GLQ� JU PDG �� DFHVW� U VSXQV� WUHEXLH� YHULILFDW� GDF � HVWH� YDOLG� �QXP UXO� GH�
SLHVH� WUHEXLH� V � ILH� XQ� vQWUHJ� PDL� PDUH� VDX� HJDO� FX� �� úL� PDL� PLF� VDX� HJDO� FX�
MXP WDWH� GLQ� QXP UXO� GH� µSLHWUH¶� GLQ� JU PDG ��� 7RDWH� DFHVWH� FRQVWUkQJHUL� SRW� IL�
puse într-un singur test CE�IRORVLQG�R�IXQF LH�SUHGLFDWLY �and. 
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  (test   (and   (integerp ?v)  

(>=  ?v  1) 
(<= ?v  (/ ?n 2)) ) ) 

 Variabilele ?v��úL�?n�FRQ LQ�QXP UXO�GH�µSLHWUH¶�FDUH�VH�GRUHúWH�D�IL�H[WUDV�úL�
UHVSHFWLY�QXP UXO�GH�SLHVH�GLQ�JU PDG ��6LPLODU�GDF � V-ar dori un test pentru un 
QXP U�LQYDOLG�YRP�QHJD�H[SUHVLD�GH�PDL�VXV���QXP UXO�V �QX�ILH�vQWUHJ��VDX�V �ILH�
PDL�PLF�GHFkW����VDX�PDL�PDUH�GHFkW�MXP WDWH��VDX�PDL�PDUH�HJDO�FX�QXP UXO�WRWDO�� 

  (test    (or    (not  (integerp ?v)) 
(<  ?v  1) 
(> ?v  (/ ?n 2)) ) ) 

 8UP WRDUHOH�UHJXOL� VH� IRORVHVF�GH�SUHFHGHQWHOH�HOHPHQWH�FRQGL LRQDOH� test 
SHQWUX�D�YHULILFD�YDOLGLWDWHD�QXP UXOXL�LQWURGXV�GH�MXF WRUXO�XPDQ��)DSWXO�numar-
piese�IRORVLW�GH�DFHVWH�UHJXOL�VWRFKHD] �QXP UXO�GH�SLHVH�U PDV�vQ�JU PDG � 

(defrule numar_de_piese 
(faza numar-piese) 
=> 
(printout t t "Introduceti numarul de piese: ") 
(assert (numar-piese (read))) ) 

(defrule numar_de_piese_incorect 
?f1 <- (faza numar-piese) 
?f2 <- (numar-piese ?n) 
(test  (or  (not (integerp ?n))  (< ?n 2)  (> ?n 100)  )) 
=> 
(retract ?f1 ?f2) 
(printout t "Alege un numar intreg intre 2 si 100" t t) 
(assert (faza numar-piese)) ) 

(defrule numar_de_piese_corect 
 f1 <- (faza numar-piese) 

(numar-piese ?n) 
(test  (and  (integerp ?n)  (>= ?n 2)  (<= ?n 100)  )) 
=> 
(retract ?f1) ) 

'DF �SkQ � DFXP� V-D� YHULILFDW� GDF �QXP UXO� GH�SLHVH� VH� DIO � vQ� LQWHUYDOXO�
DGPLV� ��� ������ 2GDW � LQWURGXV� DFHVW� QXP U�� MRFXO� SRDWH� vQFHSH�� ILHFDUH� MXF WRU�
H[WU JkQG� GLQ� JU PDG � XQ� QXP U� GH� SLHWUH�� 'LQ� DFHVW� PRPHQW� GHYLQH� QHFHVDU �
YHULILFDUHD�QXP UXOXL�GH�SLHVH�SH�FDUH�OH�LD�MXF WRUXO�XPDQ��GH�DFHDVWD�RFXSkQGX-se 
XUP WRDUHOH�WUHL�UHJXOL��QX�HVWH�QHFHVDU �úL�YHULILFDUHD�PXW ULL�FDOFXODWRUXOXL�� 

(defrule mutare_jucator_uman 
(mutare-jucator h) 
(numar-piese ?n) 
(test (> ?n 1))  ;verifica daca au mai ramas piese de extras 
=> 
(printout t crlf "Cite piese vrei sa iei? ") 
(assert (omul-ia (read)))) 
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(defrule mutare_om_corecta 
?f1 <- (mutare-jucator h) 
?f2 <- (numar-piese ?n) 
?f3 <- (omul-ia ?o) 
(test  (and  (integerp ?o)  (>= ?o 1)  (<= ?o (/ ?n 2))  )) 
=> 
(retract ?f1 ?f2 ?f3) 
(assert (numar-piese (- ?n ?o)) 
 (mutare-jucator c)) 
(printout t "Au mai ramas " (- ?n ?o) " piese." crlf)) 

(defrule mutare_om_incorecta 
?f1 <- (mutare-jucator h) 
(numar-piese ?n) 
?f3 <- (omul-ia ?o) 
(test (or (not (integerp ?o))  (< ?o 1)  (> ?o 3)  (> ?o (/ ?n 2))  )) 
=> 
(retract ?f1 ?f3) 
(printout t "Introduceti un intreg [1-" (integer (/ ?n 2)) "]." crlf) 

 (assert (mutare-jucator h)) ) 

 $FHVW�SURJUDP� UHDOL]HD] � vQF �GRX �EXFOH�� ILLQG�XWLOL]DWH� IDSWH�GH� FRQWURO�
pentru a reaprinde regula de introdXFHUH�D�YDORULL�� vQ�FD]XO�XQXL� U VSXQV�LQFRUHFW��
Regula mutare_om_incorecta� úL� numar_de_piese_incorect va reaserta faptul de 
control (mutare-jucator h) sau (faza numar-piese) pentru a reactiva regula 
mutare_jucator_uman sau numar_de_piese� �MXF WRUXO� XPDQ� Ya reintroduce astfel 
QXP UXO� GH� SLHVH� GH� H[WUDV��� 'XS � FXP� V-D� Y ]XW� VWUDWHJLD� MRFXOXL� FRQVW � vQ�
HOLPLQDUHD�XQXL�QXP U�GH�SLHVH�DVWIHO�vQFkW�QXP UXO�FHORU�U PDVH�vQ�JU PDG �V �ILH�
de forma 2n-1. Regula calculeaza_valori_cheie IXUQL]HD] �XQ�VHW�GH�DVWIHO�GH valori, 
FDUH�V �DMXWH�FDOFXODWRUXO�V �FkúWLJH��6LQJXUXO�FD]�GHIDYRUDELO�SHQWUX�FDOFXODWRU�HVWH�
FHO�vQ�FDUH�QXP UXO�GH�SLHVH�vQ�PRPHQWXO�FkQG�DFHVWD�PXW �HVWH�GHMD��n-1. 

(defrule calculeaza_valori_cheie 
 (numar-piese ?n) 
 (putere ?v) 
 (test (<= (- (* 2 ?v) 1) ?n)) 
 => 
 (assert (valoare (- (* 2 ?v) 1) )  
  (putere (* ?v 2)) )) 

(defrule mutare_calculator 
 ?f1 <- (mutare-jucator c) 
 ?f2 <- (numar-piese ?n&:(> ?n 1)) 
 (valoare ?v&:(< ?v ?n)) 
 (test (<= (- ?n ?v) (/ ?n 2)) ) 
 => 
 (retract ?f1 ?f2) 
 (printout t t "Calculatorul ia " (- ?n ?v) " piese." crlf) 
 (printout t "Au mai ramas " ?v " piese." crlf) 
 (assert (numar-piese ?v) 
  (mutare-jucator h) )) 
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(defrule mutare_fortata_calculator 
 ?f1 <- (mutare-jucator c) 
 ?f2 <- (numar-piese ?n&:(> ?n 1)) 
 (valoare ?n) 
 => 
 (retract ?f1 ?f2) 
 (bind ?v (+ 1 (mod (random) (integer (/ ?n 2))) )) 
 (printout t t "Calculatorul ia " ?v " piese." crlf) 
 (printout t "Au mai ramas " (- ?n ?v) " piese." crlf) 
 (assert (numar-piese (- ?n ?v)) 
  (mutare-jucator h) )) 

 Regula mutare_fortata_calculator� HVWH� UHDOL]DW � SHQWUX� FD]XO� vQ� FDUH�
QXP UXO�SLHVHORU�GLQ�JU PDG �HVWH�GH��n-��úL�FkQG�RPXO�DUH�úDQVH�GH�FkúWLJ��,Q�DFHVW�
FD]�FDOFXODWRUXO�YD�H[WUDJH�XQ�QXP U�DOHDWRU�(+ 1(mod (random) (integer (/ ?n 2)))) 
�vQ�LQWHUYDOXO�>��Q��@���DúWHSWkQG�R�JUHúHDO �GLQ�SDUWHD�MXF WRUXOXL�XPDQ��,Q�UHJXOLOH�
XUP WRDUH�GDF �QXP UXO�SLHVHORU� U PDVH� vQ�JU PDG � HVWH� HJDO� FX���� vQVHDPQ �F �
jocul s-D�WHUPLQDW�úL�FD�XQXO�GLQWUH�MXF WRUL�WUHEXLH�GHVHPQDW�vQYLQJ WRU� 

(defrule omul_pierde 
 (numar-piese 1) 
 (mutare-jucator h) 
 => 
 (printout t crlf "Trebuie sa iei ultima piesa !" crlf) 
 (printout t "AI PIERDUT !!!" crlf)) 

(defrule omul-castiga 
 (numar-piese 1) 
 (mutare-jucator c) 
 => 
 (printout t crlf "Calculatorul trebuie sa ia ultima piesa !" crlf) 
 (printout t "AI INVINS !!!" crlf)) 

Reluarea jocului HVWH�UHDOL]DW �vQ�XOWLPHOH�GRX �UHJXOL�GDF �U VSXQVXO�HVWH�
DILUPDWLY��'XS �FXP�VH�SRDWH�YHGHD�UHJXOD�play-again DFFHSW �PDL�PXOWH�YDULDQWH�
GH� U VSXQVXUL� � (y |Y |yes |Yes |YES |d |D |Da |da |DA), în acest fel utilizatorul 
QHILLQG� UHVWULF LRQDW� OD� R� VLQJXU � YDULDQW � GH� U VSXQV�� ,Q� 5+6-ul regulii sunt 
LQWURGXVH�SHQWUX�D�UHVWDUWD�SURJUDPXO�FHOH�GRX �FRPHQ]L�FODVLFH�(reset) (run). Acest 
OXFUX�SXWHD�IL�UHDOL]DW�úL�UHDVHUWkQG�IDSWHOH�LQL LDOH��UHJXOLOH�V-ar fi aprins din nou). 

(defrule reluare 
 (numar-piese 1) 
 => 
 (printout t crlf "Vrei sa mai joci odata (y/n) ?") 
 (assert (play (read)))) 

(defrule play-again 
 (play ?c&y |Y |yes |Yes |YES |d |D |Da |da |DA) 
 => 
 (reset) 
 (run)) 
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 ���������&kPSXO�FRQGL LRQDO�SUHGLFDWLY 

 6SUH�GHRVHELUH�GH�FHOHODOWH�FkPSXUL�FRQGL LRQDOe and, or, not (notate cu &, 
_���a���FDUH�HUDX�OHJDWH�GH�R�YDULDELO ��FkPSXO�FRQGL LRQDO�SUHGLFDWLY�HVWH�OHJDW�GH�R�
IXQF LH�SUHGLFDWLY � úL� VH�QRWHD] � FX� :� �ILLQG�XWLO� DWXQFL� FkQG� VH�GRUHúWH� HIHFWXDUHD�
testelor predicative direct în pattern-uri. In multe prLYLQ H� HVWH� VLPLODU� FX� XQ�
HOHPHQW�FRQGL LRQDO�test�DIODW�LPHGLDW�GXS �XQ�SDWWHUQ��GDU�VH�YD�YHGHD�PDL�WkU]LX�F �
XQHRUL�HVWH�PDL�HILFLHQW �XWLOL]DUHD�XQXL�FkPS�FRQGL LRQDO�SUHGLFDWLY��GHFkW�D�XQXL�
test CE�� &kPSXO� FRQGL LRQDO� SUHGLFDWLY� SRDWH� IL� XWLOL]DW� OD� fel ca orice câmp 
FRQGL LRQDO�OLWHUDO��3RDWH�IL�R�FRQGL LH�GH�VLQH�VW W WRDUH�vQWU-un câmp sau poate fi o 
SDUWH�D�XQXL�FkPS�PDL�FRPSOH[�XWLOL]kQG�FkPSXULOH�FRQGL LRQDOH�FRQHFWLYH�a��	��_��
&kPSXO�FRQGL LRQDO�SUHGLFDWLY�HVWH�vQWRWGHDXQD�XUPDW�GH�R�IXQF LH�GH evaluare. Ca 
úL�vQ�FD]XO�OXL�test CE�DFHDVWD�SRDWH�IL�R�IXQF LH�SUHGLFDWLY ��'H�H[HPSOX�vQ�UHJXOD�
DQWHULRDU �mutare_jucator_uman�VH�IRORVHDX�GRX �SDWWHUQ-XUL�SHQWUX�D�YHULILFD�GDF �
JU PDGD�FRQ LQH�PDL�PXOW�GH�R�SLHV ��FDUH�SRW�IL�FRPSDFWDWH�vQWU-un singur pattern. 

 (numar-piese ?n)   (numar-piese ?n&:(> ?n 1) ) 
 (test (> ?n 1))  

([LVW �FkWHYD�VLWXD LL� vQ�FDUH�VH�UHFRPDQG �IRORVLUHD�FkPSXOXL�FRQGL LRQDO�
SUHGLFDWLY��8QD�DU�IL�FHD�GH�PDL�VXV�XQGH�LPHGLDW�GXS �FH�D�IRVW�DVRFLDW �R�YDORDUH�
unei variabile se verLILF � R� FRQGL LH�� 6-ar putea citi un astfel de pattern în felul 
XUP WRU� ³OHDJ � R� YDORDUH� GH� YDULDELOD� ?size� GDF � DFHDVW � YDORDUH� vQGHSOLQHúWH�
FRQGL LD´��5HJXO �XUP WRDUH�YHULILF �GDF �VH�DG XJD�OD�XQ�WRWDO�R�GDW �QXPHULF � 

(defrule adauga_la_suma 
 (data ?val&:(numberp ?val)) 
 ?f <- (total ?total) 
 => 
 (retract ?f) 
 (assert (total (+ ?total ?val))) ) 

8UP WRDUHOH�GRX �UHJXOL�UHDOL]HD] �WRW�DVWIHO�GH�YHULILF UL�GH�HURUL�vQV �VH�YRU�
IRORVL� FkPSXULOH� FRQGL LRQDOH� FRQHFWLYH�a� úL� _� SHQWUX� D� DVRFLD�PDL�PXOWH� FkPSXUi 
FRQGL LRQDOH�SUHGLFDWLYH��5HJXOD�gaseste_data_tip_1�YHULILF �GDF �R�GDW �HVWH�XQ�úLU�
VDX� XQ� VLPERO�� XWLOL]kQG� IXQF LLOH� SUHGLFDWLYH� stringp� úL� symbolp. Regula 
gaseste_data_tip_2� YHULILF � GDF � R� GDW � QX� HVWH� XQ� vQWUHJ� IRORVLQG� IXQF LD�
SUHGLFDWLY  integerp��DVRFLDW �FX�XQ�FkPS�FRQHFWLY�a�SHQWUX�D�QHJD�R�YDORDUH� 

(defrule gaseste_data_tip_1 
 (data ?item&:(stringp ?item) | :(symbolp ?item)) 
 => 
 �SULQWRXW��W��"LWHP��³�HVWH�úLU�VDX�VLPERO�³�FUOI��� 

(defrule gaseste_data_tip_2 
(data ?item&~:(integerp ?item)) 

 => 
 (printout  t  ?item “ nu este un intreg.”  crlf) ) 
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���������&kPSXO�FRQGL LRQDO� ���YDORDUH�UHWXUQDW  

&kPSXO� FRQGL LRQDO� YDORDUH� UHWXUQDW ��  � �WKH� UHWXUQ� YDOXH� ILHOG� FRQVWUDLQW���
SHUPLWH� FD� YDORDUHD� UHWXUQDW � D� XQHL� IXQF LL� V � ILH� XWLOL]DW � SHQWUX� FRPSDUD LD� vQ�
SDWWHUQ�� &kPSXO� FRQGL LRQDO� YDORDUH� UHWXUQDW � SRDWH� IL� XWLOL]DW � vQ� FRQMXQF LH� FX�
FRQHFWLYHOH�	��� _���a�FD�úL�FkPSXO�FRQGL LRQDO�SUHGLFDWLY��'H�DVHPHQHD�DFHVW�FkPS�
FRQGL LRQDO�WUHEXLH�XUPDW�vQWRWGHDXQD�GH�R�IXQF LH��úL�GH�RELFHL�DFHDVW �IXQF LH�QX�
WUHEXLH�V � ILH�SUHGLFDWLY ��H[FHS LD� ILLQG�DWXQFL�FkQG�GRULP�FRPSDUDUHD�YDORULL�FX�
VLPEROXULOH�758(�VDX�)$/6(���6LQJXUD�UHVWULF LH�HVWH�F �DFHDVW �IXQF LH�V �DLE �R�
YDORDUH�UHWXUQDW �GH�XQ�VLQJXU�FkPS� 
 6 �SUHVXSXQHP�F �DYHP�GRL�MXF WRUL�FDUH�GDX�FX�]DUXO�úL�RE LQ�XQ�DQXPLW�
SXQFWDM�SHQWUX� ILHFDUH� ]DU��3HQWUX� D� LPSOHPHQWD� DFHDVW �SUREOHP �SXWHP�FRQVWUXL�
XQ�GHIWHPSODWH�]DU��FDUH�V �FRQ LQ �VORWXULOH�YDORDUH�úL�SXQFWDM� 

(deftemplate zar 
(slot punctaj) 
(slot valoare)) 

(deffacts punctaje-zaruri 
(zar (punctaj 0) (valoare 1)) 
(zar (punctaj 1) (valoare 2)) 
(zar (punctaj 2) (valoare 3)) 
(zar (punctaj 4) (valoare 4)) 
(zar (punctaj 8) (valoare 5)) 
(zar (punctaj 10) (valoare 6)) ) 

(defrule simulare-aruncare 
(zar (punctaj  ?p) (valoare   =(+ (mod (random) 6) 1) ) 
=> 
(priQWRXW�W���$L�FkúWLJDW����"S���SXQFWH�OD�DFHDVWD�DUXQFDUH�D�]DUXOXL��W�� 

 Regula simulare-aruncare�GHWHUPLQ �QXP UXO�FRUHVSXQ] WRU�GH�SXQFWH�SH�
FDUH�WUHEXLH�V �OH�LD�XQ�MXF WRU�SHQWUX�R�DUXQFDUH�D�]DUXOXL��)XQF LD�mod��SURYHQLW �
de la modulus��UHWXUQHD] �vQWUHJXO�U PDV�FD�XUPDUH�D�GLYL] ULL�SULPXOXL�DUJXPHQW�
SULQ� FHO� GH� DO� GRLOHD� �UHVWXO� vPS U LULL��&kQG� FLWHúWL� XQ� SDWWHUQ� FDUH� DUH� XQ� FkPS�
FRQGL LRQDO�YDORDUH�UHWXUQDW �HVWH�XWLO�V �QH�JkQGLP�OD�DFHVWD�FD�OD�XQ�³HVWH�HJDO�FX´�� 
  =(mod ?n 6) 

poate fi citit  “FkPSXO�HVWH�HJDO�FX�"Q�PRGXOR��´��)XQF LD�random UHWXUQHD] �XQ�
QXP U� DOHDWRU�� F UXLD� GDF � L� VH� DSOLF � RSHUD LD� GH� PRGXOR� �� VH� RE LQ� UHVWXULOH�
vPS U LULL�XQXL�QXP U�OD�����-����OD�FDUH�DU�WUHEXL�DG XJDW��� 
 'H� UH LQXW� IDSWXO� F � � FkPS�FRQGL LRQDO�SRDWH� IL� Iolosit doar în interiorul 
XQXL� SDWWHUQ� úL� QX� HVWH� DFHODúL� FX� IXQF LD� SUHGLFDWLY �  �� FDUH� SRDWH� IL� XWLOL]DW � vQ�
LQWHULRUXO�XQXL�FkPS�FRQGL LRQDO�SUHGLFDWLY��test CE��SDUWHD�GH�DF LXQH��5+6��D�XQHL�
reguli, sau în introducerea datelor la top level (prompter). Putem utiliza câmpurile 
FRQHFWLYH� a�� 	� �� _� vQWUH� FkPSXULOH� FRQGL LRQDOH�  � SHQWUX� D� UHDOL]D� XQ� FkPS�
FRQGL LRQDO�PDL�FRPSOH[� 

 (valoare =(mod ?n 4) &~ =(mod ?n 3)) 
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 4.11.  Comanda SYSTEM 

 Comanda system�SHUPLWH�H[HFX LD�FRPHQ]LORU�VLVWHPXOXL�GH�RSHUDUH� 

 (system <lexeme-expresion>+) 

 'H� H[HPSOX�� XUP WRDUHD� UHJXO � YD� GD� R� OLVW � D� GLUHFWRDUHORU� úL� ILúLHUHORU��
SHQWUX� XQ� GLUHFWRU� DO� F UXL� QXPH� HVWH� VSHFLILFDW� vQWU-XQ� IDSW�� SH� R� PDúLQ � FDUH�
XWLOL]HD] �VLVWHPXO�GH�RSHUDUH�81,;� 

 (defrule list-directory-UNIX 
  (list-directory ?directory) 
  => 
  (system “ls “ ?directory)) 

 In acest exemplu, primul argument al comenzii system ,“ls “, este comanda 
UNIX pentru listing-XO� XQXL� GLUHFWRU�� 'H� UH LQXW� IDSWXO� F � vQ� FD]XO� QRVWUX� HVWH�
REOLJDWRULH�H[LVWHQ D�VSD LXOXL�GXS �FDUDFWerele “ls”.  

Comanda system SXQH� FDS� OD� FDS� WRDWH� DUJXPHQWHOH� �SRW� IL� úLUXUL� VDX�
VLPEROXUL��SHQWUX�D�IRUPD�XQ�VLQJXU�úLU�vQDLQWH�GH�DL�SHUPLWH�VLVWHPXOXL�GH�RSHUDUH�
V � SURFHVH]H� FRPDQGD�� 7RDWH� VSD LLOH� QHFHVDUH� WUHEXLH� LQFOXVH� FD� SDUWH� D� XQXL�
argument (sau chiar ca argument) în comanda system. Efectele acestei comenzi 
YDULD] �GH� OD�XQ� VLVWHP�GH�RSHUDUH� OD� DOWXO��1X� WRDWH� VLVWHPHOH�GH�RSHUDUH�SUHY G�
IXQF LRQDOLWDWHD�XQHL�LPSOHPHQW UL�D�FRPHQ]LL�system, de aceea nu ne putem bizui 
SH�IDSWXO�F �DFHDVW �FRPDQG �YD�IL�YDODELO �vQ�&/,36� 

�$FHDVW �FRPDQG �QX�UHWXUQHD] �R�YDORDUH��GHFL�QX�HVWH�SRVLELO � UHWXUQDUHD�
XQHL�YDORUL�vQ�&/,36�GXS �H[HFX LD�XQHL�FRPHQ]L�D�VLVWHPXOXL�GH�RSHUDUH��3HQWUX�D�
REVHUYD� IXQF LRQDUHD� DFHVWHL� FRPHQ]L� VXE� VLVWHPXO� GH� RSHUDUH� '26� VH� YD� UXOa 
CLIPS386.exe (varianta CLIPS-ului pentru DOS). Regula de mai sus ar fi: 

(defrule list-directory-DOS 
  (list-directory ?directory) 
  => 
  (system “dir “ ?directory)) 

Se pot da oricare din comenzile sistemului de operare: 

 CLIPS> (system “edit”) 
 CLIPS> (system “format a:” 
 CLIPS> (system “copy c:\\a.dat  d:”) 
 CLIPS> (system “dir “ c:)  �DUJXPHQWHOH�SRW�IL�úL�VLPEROXUL 

4.12.  Comanda BATCH 

$FHDVW �FRPDQG �SHUPLWH�LQWURGXFHUHD�FRPHQ]LORU�úL�U VSXQVXULORU�FDUH�DU�
IL�WUHEXLW�V �ILH�LQWURGXVH�vQ�PRG�QRUPDO�OD�QLYHOXO�SURPSWHU-XOXL��WRS�OHYHO��V �ILH�
scrise direct într-XQ�ILúLHU��6LQWD[D�FRPHQ]LL�batch�HVWH�XUP WRDUHD� 

 (batch  <file-name>) 
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'H� H[HPSOX�� SUHVXSXQkQG� GLDORJXO� DU WDW� OD� UXODUHD� SURJUDPXOXL�
EDJKHWHORU�� VH� SRW� LQWURGXFH� WRDWH� FRPHQ]LOH� úL� U VSXQVXULOH� vQWU-XQ� ILúLHU��
“gramezi.bat´� �H[WHQVLD� ILúLHUXOXL�QX� WUHEXLH� V � ILH�QHDS UDW� � ³�EDW´��DFHDVWD� ILLQG�
IRORVLW �SULQ�FRQYHQ LH�SHQWUX�D�DU WD�F �ILúLHUXO�UHVSHFWLY�HVWH�H[HFXWDELO��FDUH�PDL�
apoi poate fi rulat cu comanda batch��$YDQWDMHOH�DFHVWHL�FRPHQ]L�VH�REVHUY �PDL�
ales în faza de corectare a erorilor programului, când utilizatorul nu mai este nevoit 
V � LQWURGXF �GH�ILHFDUH�GDW �GDWHOH�GH�LQWUDUH��)LúLHUXO�QRVWUX�DU�DYHD�VWRFDW � vQ�HO�
XUP WRDUHD�LQIRUPD LH� 

(clear)  
(load “gramezi.clp”)  
(reset)  
(run)  
c  
18 � 
3  2  1 1  

 2GDW � FH� WRDWH� FRPHQ]LOH� úL� U VSXQVXULOH� DX� IRVW� FLWLWH� vQ� ILúLHUXO� batch , 
LQWHUDF LXQHD�FX�WDVWDWXUD�OD�QLYHOXO�SURPWHU-XOXL�UHYLQH�OD�QRUPDO��&kQG�VH�UXOHD] �
SH� XQ� VLVWHP� GH� RSHUDUH� FDUH� VXSRUW � DUJXPHQWH� vQ� OLQLD� GH� FRPDQG � �FXP� DU� IL�
UNIX) , atunci CLIPS-ul poate executa automat la startare comenzile dintr-un 
ILúLHU�EDWFK��6LQWD[D�SHQWUX�H[HFX LD�XQXL�ILúLHU�batch la startare este: 

  clips –f  <file-name> 

)RORVLUHD�RS LXQLL�–I� HVWH� VLPLODU �FX� LQWURGXFHUHD� FRPHQ]LL� (batch <file-
name>)�LPHGLDW�GXS �VWDUWDUHD�&/,36-ului. 

4.13.  Comanda DRIBBLE-21�úL�'5,%%/(-OFF 

Comanda dribble-on�SRDWH�IL� IRORVLW �SHQWUX�D�VWRFD�R� vQUHJLVWUDUH�SHQWUX�
WRDWH�LHúLULOH�GH�SH�WHUPLQDO�úL�WRDWH�LQWU ULOH�GH�OD�WDVWDWXU ��6LQWD[D�DFHVWHLD�HVWH� 

(dribble-on <file-name>) 

2GDW � FH� FRPDQGD� dribble-on a fost executDW �� WRDWH� LHúLULOH� WULPLVH� VSUH�
WHUPLQDO� úL� WRDWH� LQWU ULOH� GH� OD� WDVWDWXUD� YRU� IL� VFULVH� vQ� ILúLHUXO� �ILOH-name> 
întocmai ca pe  ecran (terminal). Pentru a stopa efectul comenzii dribble-on se 
IRORVHúWH�FRPDQGD�dribble-off�D�F UHL�VLQWD[ �HVWH�XUP WRDUHD: 

(dribble-off) 
 

 �������,QWUHE UL 

1. &DUH� GLQWUH� IRUPDWHOH� XUP WRDUH�� infix, postfix� úL� prefix este cel folosit în 
scrierea expresiilor numerice din CLIPS ? 
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2. &XP�WUHEXLHVF�VFULVH�H[SUHVLLOH�XUP WRDUH�SHQWUX�D�SXWHD�IL�FDOFXODWH�GH�&/,36�
úL�FDUH�VXQW�IRUPHOH�Oor minimale ? 

12 * 5 + 1.2 – 3**2 / 8 
(5 * (5 + 6 + 7) – ((3 * (4 / 9) + 2) / 8) 

3. 3HQWUX�FH�HVWH�IRORVLW �IXQF LD�bind�"�&kQG�HVWH�VWH�XWLO �IRORVLUHD�DFHVWHLD�" 
4. 3RDWH�IL�XWLOL]DW �IXQF LD�bind în LHS-ul regulii ? De ce? 
5. &DUH�HVWH�VLQWD[D�IXQF LLORU�read�úL open�úL�VHPQLILFD LD�SDUDPHWULORU�DFHVWRUD�" 
6. &H�UHWXUQHD] �IXQF LLOH�open úL�close? 
7. &DUH� VXQW� GLIHUHQ HOH� vQWUH� IXQF LLOH� read� úL� readline? Dar între printout� úL�

format ? 
8. &H�UHSUH]LQW �SDUDPHWULL�%-M .N x �vQ�FDGUXO�IXQF LHL�IRUPDW�" 
9. Care este simbolul utLOL]DW� SHQWUX� D� VHPQDOD� IDSWXO� F � DYHP�DVRFLDW� XQ� FkPS�

FRQGL LRQDO�SUHGLFDWLY�XQHL�YDULDELOH�" 
10. �&kPSXO�FRQGL LRQDO�YDORDUH�UHWXUQDW �SRDWH�IL�OHJDW�GH�R�YDULDELO �"�&DUH�HVWH�

simbolul utilizat pentru reprezentarea acestuia ? 
11. Care sunt avantajele folosirii comenzii batch ? 

�������$SOLFD LL 

����6FULH L�XQ�SURJUDP�vQ�&/,36�FDUH�V �FHDU �XWLOL]DWRUXOXL�V �LQWURGXF �R�FXORDUH�úL�
FDUH�DSRL� V �DILúH]H� WRDWH� ULOH�D�F URU�VWHDJ�FRQ LQH�DFHD�FXORDUH�� ,Q�FD]XO� vQ�
FDUH�VH��LQWURGXF�GH�OD�WDVWDWXU ��PDL�PXOWH�FXORUL�QXP UXO� DULORU�D�F URU�VWHDJ�
FRQ LQ�DFHOH�FXORUL�YD�IL�GLQ�FH�vQ�FH�PDL�PLF��6H�G �OLVWD�XUP WRDUH�GH� DUL��FDUH�
SRDWH�IL�HYHQWXDO�P ULW � 

 
������� DUD Culori steag 
U.S.A. 5RúX��DOE�úL�DOEDVWUX 
Belgia 1HJUX���JDOEHQ�úL�URúX 
Polonia $OE�úL�URúX 
Monaco AOE�úL�URúX 
Suedia *DOEHQ�úL�DOEDVWUX 
Panama 5RúX��DOE�úL�DOEDVWUX 
Jamaica 1HJUX��JDOEHQ�úL�YHUGH 
Columbia *DOEHQ��DOEDVWUX�úL�URúX 
Italia 9HUGH��DOE�úL�URúX 
Irlanda 9HUGH��DOE�úL�SRUWRFDOLX 
Grecia $OEDVWUX�úL�DOE 
Botswana $OEDVWUX��DOE�úL�QHJUX 
România 5RúX��JDOEHQ�úL�DOEDVWUX 

��� 5HDOL]D L� XQ� SURJUDP� vQ� FLWHúWH� GLQWU-XQ� ILúLHU� OLVWD� UH]XOWDWHORU� FDQGLGD LORU�
vQVFULúL�OD�IDFXOWDWHD�GH�$XWRPDWLF �úL�&DOFXODWRDUH��3HQWUX�ILHFDUH�GLQ�FDQGLGD L�
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DO WXUL� GH� QXPH� VXQW� LQWURGXVH�PHGLD� OD� EDFDODXUHDW� úL� FHD de la examenul de 
DGPLWHUH��6 �VH�DILúH]H�vQWU-XQ�DOW�ILúLHU�OLVWD�FDQGLGD LORU�DGPLúL��GDF �QXP UXO�
GH� ORFXUL� HVWH� PDL� PLF� GHFkW� FHO� DO� FDQGLGD LORU� vQVFULúL� ED]D� GH� GDWH� WUHEXLH�
WUXQFKLDW ��vQ�RUGLQHD�PHGLLORU�WRWDOH��0HGLD�WRWDO �VH�FDOFXOHD] �GXS �IRUmula: 

0HGLDBWRWDO  ���0HGLDBEDFDODXUHDW����QRWDBWHVW 
Intr-XQ�DOW��ILúLHU�VH�SRW�UHSUH]HQWD�FDQGLGD LL�UHVSLQúL��RUGRQD L�DOIDEHWLF��3HQWUX�
DFHDVWD��VH�SRDWH�IRORVL�IXQF LD�GH�FRPSDUDUH�D�úLUXULORU�str-compare. 

����,Q�MRFXO�GH�%ULGJH�ILHFDUH�MXF WRU�SULPHúWH�XQ�QXP U�GH����F U L�úL�vQ�IXQF LH�GH�
DFHVWHD� YD� OLFLWD� XQ� QXP U� GH� SHUHFKL� SH� FDUH� DFHVWD� FUHGH� F � OH� YD� UHDOL]D��
&RQVLGHUkQG�F �DVXO�YDORUHD] ���SXQFWH��SRSD���SXQFWH��GDPD���SXQFWH��YDOHWXO���
SXQFW�úL�F �UHVWXO�F U LORU�SRW�IL�QHJOLMDWH�OD�OLFLWD LH��UHDOL]D L�XQ�SURJUDP�FDUH�V �
HYDOXH]H�PkQD�GXPQHDYRDVWU �úL�V �DILúH]H�YDORDUHD�WRWDOD�D�F U LORU� 

����0RGLILFD L�SUREOHPD�EDJKHWHORU�DVWIHO�vQFkW�OD�VIkUúLW��XWLOL]DWRUXO�V �ILH�vQWUHEDW�
GDF � PDL� YUHD� VDX� QX� V � MRDFH� vQF � R� GDW �� ,Q� FD]� DILUPDWLY� SUREOHma va fi 
UHODQVDW �vQ�H[HFX LH��FX�DMXWRUXO�FRPHQ]LL�reset). 

5. 6 � VH�PRGLILFH�SUREOHPD�EDJKHWHORU� V � VH�SHUPLW �SH� OkQJ � MRFXO� vQWUH�RP�úL�
FDOFXODWRU�úL�MRFXO�vQWUH���RDPHQL� 

6. 6 � VH� FDOFXOH]H�PLQLPXO� úL�PD[LPXO�GLQWUH�QXPHUHOH�FLWLWH�GLQWU-XQ� ILúLHU��6H�
poate� YHULILFD� HYHQWXDO� GDF � FHHD� FH� V-D� FLWLW� HVWH� VDX� QX� HVWH� XQ� QXP U�
(caracterele permise sunt ‘-µ�¶�¶� SHQWUX� VHPQ�� ¶�¶� SHQWUX� SDUWHD� ]HFLPDO � úL�
FLIUHOH�GH�OD���OD�����'DF �VH�GRUHúWH�VH�SRDWH�IRORVL�GLUHFW� IXQF LD�SUHGLFDWLY �
numberp� �FDUH� UHWXUQHD] � 758(� GDF � DUJXPHQWXO� V X� HVWH� XQ� QXP U� úL�
)$/6(�vQ�FD]�FRQWUDU��VDX�IXQF LLOH�integerp�úL�floatp��GDF �VH�GRUHúWH�D�VH�DIOD�
H[DFW�GDF �QXP UXO�HVWH�XQ�vQWUHJ�VDX�XQ�IORWDQW�� 

4.16.  Probleme rezolvate 

1. 3UREOHPD� QXP UXOXL� OLSV  - Se citesc date dintr-XQ� ILúLHU� vn care avem un 
QXP U� GH� QXPHUH� vQWUHJL� SR]LWLYH� úL� GLVWLQFWH�� VLWXDWH� vQWU-un interval [1..N]. 
'LQWUH� WRDWH� DFHVWH� QXPHUH� OLSVHúWH� XQXO� VLQJXU� úL� VH� FHUH� DIODUHD� QXP UXOXL�
OLSV ��3UREOHPD�YD�IL�UHDOL]DW � LQkQGX-VH�FRQW�vQ�VSHFLDO�GH�IDSWXO�F �QXPHUHOH�
sunW� GLVWLQFWH� úL� F � VXPD�QXPHUHORU� GH� OD� �� OD�1� HVWH�1�1�������&KLDU� GDF �
DFHVW� QXP U�1�QX� DU� IL� VSHFLILFDW� HVWH� VXILFLHQW � QXP UDUHD� WXWXURU� QXPHUHORU�
GLQ�ILúLHU��OD�DFHVWD�DG XJkQG�QXP UXO�OLSV �SHQWUX�DO�RE LQH�SH�1��'H�H[HPSOX�
pentru:  3 5 7 8 2 1 9 6 ,��DYHP�1 ��úL�QXP UXO�OLSV ��� 

(deffacts initial 
(suma 0) 
(idx 1) )  ;contorizeaza numerele citite 

 (defrule deschide_fisier 
(declare (salience 1)) 
=> 
(open "numar.dat"  ex) ) 
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(defrule inchide_fisier 
(numar EOF) 
=> 
(close ex) ) 

(defrule citeste_un_numar 
(not (exists (numar EOF))) 
=> 
(bind ?val (read ex)) 
(assert (numar ?val)) 
(refresh citeste_un_numar) ) 

(defrule aduna_la_suma 
?f1 <- (suma ?s) 
?f2 <- (idx ?i) 
?f3 <- (numar ?numar&~EOF) 
=> 
(retract ?f1 ?f2 ?f3) 
(assert (suma (+ ?s ?numar )) 

       (idx (+ ?i 1)) )  ) 

(defrule afisare_numar_lipsa 
(declare (salience -1)) 
(idx ?i) 
(suma ?suma) 
=> 
(bind  ?no   (- (/ (* ?i (+ ?i 1) ) 2) ?suma) ) 
(printout t "Numarul lipsa este "  ?no crlf) ) 

 Pentru a evita folosirea unor fapte de tip flag, care ar marca trecerea de la o 
HWDS �D�SURJUDPXOXL� OD�R�DOWD�úL�FDUH�DU� WUHEXL�V �ILH�úWHUVH�úL� UHDVHUWDWH�GH�ILHFDUH�
GDW �FkQG�HVWH�QHYRLH��VH�UHFRPDQG �IRORVLUHD�OXL�salience��FX�DMXWRUXO�F UXLD�VH�SRW�
RUJDQL]D�UHJXOLOH�SH�QLYHOH�GH�SULRULWDWH��6H�REVHUY �IRORVLUHD�IXQF LHL�refresh, care 
IRU HD] �R�UHJXO �V �VH�DSULQG �GH�PDL�PXOWH�RUL��) U �DFHDVW �IXQF LH�UHJXOD�citeste_ 
un_numar s-DU�DSULQGH�R�VLQJXU �GDW ��V-DU�FLWL�QXPDL�SULPXO�QXP U�GLQ�ILúLHU��� 

'H�UH LQXW�IDSWXO�F �IXQF LD�read�UHWXUQHD] �EOF�OD�vQWkOQLUHD�VIkUúLWXOXL�Ge 
ILúLHU�� ,Q� /+6-ul regulii aduna_la_suma� VH� YHULILF � GDF � QXP UXO� HVWH� GLIHULW� GH�
(2)��GHRDUHFH�RSHUD LD�GH�DGXQDUH�VH�HIHFWXHD] �QXPDL�DVXSUD�QXPHUHORU��vQ�FD]XO�
vQ�FDUH�SDUDPHWULL�DFHVWHLD�VXQW�VLPEROXUL�VDX�úLUXUL�&/,36-ul generând un mesaj de 
eroare. Regula FLWHúWHBXQBQXPDU� � SRDWH� IL� VFULV �PDL� FRPSDFW�� HOLPLQkQG� IXQF LD�
bind. 

(defrule citeste_un_numar 
(not (exists (numar EOF))) 
=> 
(assert (numar (read ex))) 
(refresh citeste_un_numar) ) 
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2. Problema automatului –�)LH�XQ�DXWRPDW�FX�XQ�QXP U�GH�1��1������FHOule 
DúH]DWH� vQ� FHUF�� ILHFDUH� FHOXO � FRPXQLFkQG� FX� FHL� GRL� YHFLQL� DL� V L�� )LHFDUH�
FHOXO �VH�SRDWH�J VL�vQ�GRX �VW UL���H[FLWDW  sau OLQLúWLW ��úL�SRDWH�OXD�YDORULOH���
sau 1, (1 –� YDORDUHD� FRUHVSXQ] WRDUH� VW ULL� GH� H[FLWD LH� D� XQHL� FHOXOH�� �� – 
VHPQLILF � OLSVD� H[FLWD LHL��� 2� FHOXO � H[FLWDW � OD� XQ� PRPHQW� 7� YD� HPLWH� XQ�
VHPQDO�FDUH�DMXQJH�OD�FHOH�GRX �FHOXOH�YHFLQH�FX�HD�vQ�PRPHQWXO�7���� 

  2�FHOXO �HVWH�H[FLWDW �DWXQFL�úL�QXPDL�DWXQFL�FkQG��OD�HD�DMXQJH�XQ�VHPQDO�
GH�OD�XQD�GLQ�FHOXOHOH�YHFLQH��GDF �VHPQDOHOH�DMXQJ�GHRGDW �GLQ�DPEHOH�S U L��
DWXQFL� HOH� VH� DQXOHD] � úL� FHOXOD� QX� VH� PDL� H[FLW �� )LLQG� GDW � R� FRQILJXUD LH�
LQL LDO �GH�FHOXOH��V �VH�GHWHUPLQH�GDF �H[FLWD LD�VH�PHQ LQH�LQGHILQLW�VDX�VH�YD�
OLQLúWL��'DF �VH�DMXQJH� vQWU-R�VWDUH�D�DXWRPDWXOXL�FDUH� VH� UHSHW �� vQVHDPQ �F �
suntem într-R�EXFO � FDUH� VH� YD� UHSHWD� LQILQLW�� 3UREOHPD� VH� SRDWH�PRGLILFD� vQ�
VHQVXO� F � VH� SRDWH� vQFHUFD� VFRDWHUHD� GLQ� EXFO � SULQ� LQWURGXFHUHD� OD� DQXPLWH�
PRPHQWH�vQ�FHOXOH�QHH[FLWDWH�D�VW ULL�GH�H[FLWDUH� 

(deffacts nume 
(stare 1 0 1 0 1 1 0 1 1) 
(stare_curenta 1) 
(new_list ) ) 

(defrule aprinde1 
(declare (salience 3)) 
(stare  ?c  ?d  $?  ?s) 
=> 
(assert (new_data (mod(+ ?s ?d)2))) ) 

(defrule aprinde2 
(declare (salience 2)) 
(stare  $?  ?s  ?c  ?d  $?) 
=> 
(assert (new_data (mod(+ ?s ?d)2))) ) 

(defrule aprinde3 
(declare (salience 1)) 
(stare  ?d  $?  ?s  ?c) 
=> 
(assert (new_data (mod(+ ?s ?d)2))) ) 

S-au construit trei reguli de ‘aprindere’ (excitare) a unei celule, deoarece 
dintre cele N celule DúH]DWH� vQ� FHUF�� H[FHSWkQG� SULPD� úL� XOWLPD� FHOXO �� GRDU�
HOHPHQWHOH� FHQWUDOH� GLQ� OLVW � YRU� DYHD� YHFLQXO� GLQ� GUHDSWD� úL� SH� FHO� GLQ� VWkQJD� vQ�
LPHGLDWD�ORU�YHFLQ WDWH�(stare $? ?s ?c ?d $?).  

3HQWUX�SULPXO�HOHPHQW�GLQ�OLVW �YHFLQXO�GLQ�VWkQJD�YD�FRUHVSXQGH�XOWimului 
HOHPHQW�úL�FHO�GLQ�GUHDSWD�FHOXL�GH-al doilea element (stare ?c ?d $? ?s) ,iar pentru 
XOWLPD� FHOXO � YHFLQXO� GLQ� GUHDSWD� YD� IL� SULPD� FHOXO � úL� FHO� GLQ� VWkQJD� SHQXOWLPD�
FHOXO �(stare ?d $? ?s ?c)��3ULRULW LOH�VXQW�SXVH�SHQWUX�D�IL�VLJXUL�F �VH�YD�vQFepe cu 
SULPD�FHOXO �úL�VH�YD�WHUPLQD�FX�XOWLPD� 
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(defrule new_data 
?f1 <- (new_data ?v) 
?f2 <- (new_list $?l) 
=> 
(retract ?f1 ?f2) 
(declare (salience 10)) 
(assert (new_list $?l ?v)) ) 

(defrule stare_noua 
(declare (salience -10)) 
?f1 <- (stare_curenta ?n) 
?f2 <- (new_list $?v) 
(test (neq (length$ $?v) 0)) 
=> 
(assert  (stare $?v) 

(new_list) 
(stare_curenta   (+ ?n 1 ))) 

(retract ?f1 ?f2 ) ) 

 Regula new_data�YD�OXD�ILHFDUH�QRX �VWDUH�DVHUWDW �GH�UHJXOLOH�GH�DSULQGHUH�
úL�R�YD�DG XJD�OD�R�QRX �OLVW ��LQL LDO�YLG ���'XS �FH�WRDWH�VW ULOH�FHORU�1�FHOXOH�DX�
IRVW�LQWURGXVH�UkQG�SH�UkQG�vQ�OLVWD�QRX ��VH�SRDWH�XUP UL�FX�(run 1), pas cu pas) se 
YD�DVHUWD�R�QRX �VWDUH�úL�VH�YD�FUHD�R�OLVW �YLG �SHQWUX�VWDUHD�XUP WRDUH�� 
 'H� UH LQXW� HVWH� IDSWXO� F � vQ� PRG� QRUPDO� �LPSOLFLW��CLIPS-XO� QX� DFFHSW �
GRX �IDSWH�LGHQWLFH�vQ�OLVWD�GH�IDSWH�úL�F �vQ�PRPHQWXO�vQ�FDUH�VH�DMXQJH�vQWU-o stare 
D�DXWRPDWXOXL��SULQ�FDUH�DFHVWD�D�PDL�WUHFXW�DQWHULRU��QRXD�VWDUH�QX�PDL�HVWH�DVHUWDW �
GHRDUHFH�HD�H[LVW �GHMD�vQ�OLVWD�GH�IDSWH��3HQWUX�D�PRGLILFD�DFHDVW �YDULDELO �GH�VWDUH�
VH� SRDWH� IRORVL� IXQF LD� set-fact-duplication (sau se poate selecta din meniul 
Execution, în  OSWLRQV«�FRQILJXUD LD�SH�FDUH�R�GRULP���ÌQ�FD]XO�vQ�FDUH�&/,36-ul 
DFFHSW �GXSOLFDWH�SURJUDPXO�YD�UXOD�LQILQLW�GDF �H[FLWD LD�VH�PHQ LQH�� 

'DF � XOWLPD� VWDUH� D� DXWRPDWXOXL� QX� D� IRVW� FHD� vQ� FDUH� WRDWH� FHOXOHOH� VXQW�
neexcitate 0,0,0…0���DWXQFL�DFHDVWD�HVWH�XOWLPD�VWDUH�vQDLQWH�FD�DXWRPDWXO�V �LQWUH�vQ�
EXFO �� 9DORDUHD� IDSWXOXL� stare_curenta� YD� GD� YDORDUHD� VW ULL� vQ� FDUH� VH� LQWU � vQ�
EXFO ��'DF �VH�GDX�OD�LQWUDUH�VW ULOH�FHOXOHORU�DXWRPDWXOXL�(stare 1 0 1 0 1 0), (stare 1 1 
1 1 1) sau (stare 1 0 1 1 0 1 0 1)��VH�RE LQH�XQ�DXWRPDW�vQ�FDUH�H[FLWD LD�QX�VH�PHQ LQH� 

(defrule automat_finit 
 (declare (salience -5)) 
 (new_list $?v&:(not(member$ 1 $?v)) 
          &:(neq (length$ $?v) 0)) 
 => 

  (printout t "Excitatia nu se mentine infinit automat." t) ) 

(defrule automat_infinit 
 (declare (salience -5)) 
 (new_list $?v&:(member$ 1 $?v)) 
 (stare $?v) 
 => 
 (printout t "Automatul are un numar nedefinit de stari. t) ) 
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 &HOH� GRX � UHJXOL� LQWURGXVH� VHPQDOHD] � LQWUDUHD� DXWRPDWXOXL� vQWU-R� EXFO �
VDX� VWLQJHUHD� H[FLWD LHL� �FRUHVSXQ] WRDUH� VW ULL� ���� 'DF � VH� GRUHúWH� DFHVWHD� SRW� IL�
PRGLILFDWH�SHQWUX�D�VH�DILúD�úL�QXP UXO�GH�VW UL�GXS �FDUH�VH�SURGXFH�XQXO�GLQ�FHOH�
GRX �HYHQLPHQWH��SULQ�VLPSOD�DILúDUH�D�YDORULL�IDSWXOXL�stare_curenta. 

9RP�PRGLILFD�PRGXO� GH� LQWURGXFHUH� D� IDSWHORU� vQ� DFHDVW � SUREOHPD�� DVWIHO�
vQFkW�DFHVWHD�V �ILH�FLWLWH�GLQWU-XQ�ILúLHU�VDX�GH�OD�WDVWDWXU ��'DF �VH�GRUHúWH�FLWLUHD�
GH� OD� WDVWDWXU � FHO� PDL� LQGLFDW� PRG� GH� FLWLUH� DU� IL� FX� DMXWRUXO� IXQF LHL� readline, 
eliminându-VH�DVWIHO�R�HYHQWXDO �EXFO �vQ�FDUH�V-DU�LQWURGXFH�YDORDUHD�ILHF UHL�VW UL�
caracter cu caracter (0 sau 1).  

(defrule citeste_de_la_tatstatura 
 => 

  (printout t “Introduceti starile automatului: “) 
 (assert (data (explode$ (readline)))) ) 

(defrule data_invalida 
(or ?f <- (data  $?  ~0&~1  $?) 

         ?f <- (data $?v&: (< (length$ $?v) 3)) )  
=> 

 (retract ?f) 
  (printout  t  “Introduceti valori de 1 sau  0 separate prin spatii.” t) 

 (refresh citeste_de_la_tatstatura) ) 
(defrule data_valida 
 (declare (salience –5)) 

  ?f <- (data  $?v) 
 => 
 (retract ?f) 

(assert (stare $?v)) ) 

 In regula citeste_de_la_tatstatura se transforma data intrare de tip� úLU� GH�
FDUDFWHUH� UHWXUQDW � GH� IXQF LD� readline, într-un multifield folosindu-VH� IXQF LD�
explode$. Regula data_invalida�YHULILF �GDF �H[LVW �YUH-un element care nu este 0 
VDX����VDX�GDF �OXQJLPHD�úLUXOXL�GH�LQWUDUH�HVWH�PDL�PLF �GHFkW����R�FHOXO �WUHEXLH�
s �DLE �GRL�YHFLQL��GHFL�GLPHQVLXQHD�PLQLP �D�DXWRPDWXOXL�HVWH�GH�PLQLP���FHOXOH���
Regula data_valida� DYkQG� SULRULWDWH� PDL� PLF � GHFkW� FHD� vQ� FDUH� VH� YHULILF �
FRUHFWLWXGLQHD� GDWHORU� GH� LQWUDUH�� SULPHúWH� XQ� OLVW � GH� HOHPHQWH� FDUH� DX� IRVW�
YHULILFDWH�úL�SRDWH�DVHUWD�VWDUHD�LQL LDO �D�DXWRPDWXOXL� 
 'DF �GDWHOH�VH�FLWHVF�GLQWU-XQ�ILúLHU��DWXQFL�VH�PDL�DGDXJ �GRX �UHJXOL��XQD�
SHQWUX� GHVFKLGHUHD� ILúLHUXOXL� úL� XQD� SHQWUX� vQFKLGHUHD� DFHVWXLD�� ,Q� FD]XO� vQ� FDUH�
GDWHOH� GH� LQWUDUH� VXQW� LQFRUHFWH� QX� VH� PDL� IRORVHúWH� IXQF LD� GH� UHvPSURVS WDUH�
referesh��6H�UHFRPDQGD�GH�DVHPHQHD�FLWLUHD�XQHL�OLQLL�vQWUHJL�FX�IXQF LD�readline. 

(defrule deschide_fisier 
 => 
 (open "date.txt"  ex) ) 
(defrule inchide_fisier 
 (declare (salience -5)) 
 => 

 (close ex) ) 
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(defrule citeste_din_fisier 
 => 
 (assert (data (explode$ (readline ex)))) ) 

 'DF � VH� SUHVXSXQH� F � GDWHOH� GH� LQWUDUH� QX� VXQW� SH� DFHLDúL� OLQLH� DWXQFL� vQ�
ORFXO�IXQF LHL�readline��WUHEXLH�IRORVLW �IXQF LD�read. 


