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

 

&DS���)XQF LL�JHQHULFH��6XSUDvQF UFDUHD�IXQF LLORU 

�����&RQVWUXF LLOH�'()*(1(5,&�úL�'()0(7+2' 

 )XQF LLOH�JHQHULFH�VXQW�VLPLODUH�FX�GHIIXQFWLRQ��vQ�VHQVXO�F �SRW�IL�XWLOL]DWH�
SHQWUX�D�LQWURGXFH�QRX�FRG�SURFHGXUDO�GLUHFW�vQ�&/,36�úL�SRW�IL�DSHODWH�FD�RULFH�DOW �
IXQF LH��$FHVWH�IXQF LL�VXQW�vQV �PDL�SXWHUQLFH��GHRDUHFH�SRW�IL�VXSUDvQF UFDWH��'DF �
SHQWUX� R� IXQF LH� RELúQXLW � DSDUL LD� XQHL� QRL� GHILQL LL� D� DFHVWHLD� DU� IL� � GXV� OD�
VXSUDVFULHUHD� IXQF LHL� �úWHUJHUHD� YDULDQWHL� DQWHULRDUH��� SHQWUX� IXQF LLOH� JHQHULFH�
putHP� DYHD�PDL�PXOWH� IXQF LL� FX� DFHODúL� QXPH�� GDU� FDUH� SRW� IDFH� OXFUXUL� GLIHULWH�
GHSLQ]kQG� GH� WLSXO� �VDX� FODVD�� úL� QXP UXO� ORU� GH� DUJXPHQWH��9RP� QXPL�PHWRG �
ILHFDUH�FRPSRQHQW �D�XQHL�DVWIHO�GH�IXQF LL�JHQHULFH�PXOWLSOH��3ULQ�XUPDUH�VH�VSXQH�
GHVSUH� R� IXQF LH� JHQHULF � FDUH� DUH�PDL�PXOW� GH� R�PHWRG � F � HVWH� VXSUDvQF UFDW ��
CLIPS-XO�YD�IL�DFHOD�FDUH�YD�F XWD�vQ�IXQF LH�GH�DUJXPHQWHOH�WUDQVPLVH�PHWRGD�FHD�
PDL�DSURSLDW �FH�YD�IL�H[HFXWDW ��'DWRULW �WLPSXOXL�GH�F XWDUH�D�PHWRGHL�DSOLFDELOH�
SHUIRUPDQ HOH�VLVWHPXOXL�VFDd cu 15%-����úL�GLQ�DFHVW�PRWLY�QX�HVWH�UHFRPDQGDW �
IRORVLUHD�IXQF LLORU�JHQHULFH�vQ�UXWLQHOH�SHQWUX�FDUH�WLPSXO�HVWH�FULWLF��FXP�DU�IL�GH�
H[HPSOX�EXFOHOH���6LQWD[D�FRQVWUXF LHL�HVWH�XUP WRDUHD�� 

 (defgeneric <name> [<comment>]) 

 (defmethod <name> [<index>] [<comment>] 
  (<parameter-restriction>* [<wildcard-parameter-restriction>]) 
  <action>*) 
 
<parameter-restriction>      ::=     <single-field-variable> | 
    (<single-field-variable> <type>* [<query>]) 
<wildcard-parameter-restriction>    ::=     <multifield-variable> | 
      <multifield-variable> <type>* [<query>]) 
  <type>      ::=     <class-name> 
 <query>     ::=     <global-variable>  | <function-call> 

         O� IXQF LH� JHQHULF � HVWH� IRUPDW � GLQWU-XQ� KHDGHU� �VLPLODU� FX� R� GHFODUD LH�
DQWHULRDU �� úL� XQD� VDX� PDL� PXOWH� PHWRGH�� +HDGHU-XO� IXQF LHL� JHQHULFH� SRDWH� IL�
GHFODUDW� H[SOLFLW� GH� F WUH� XWLOL]DWRU� VDX� LPSOLFLW� SULQ� GHILQLUHD� D� FHO� SX LQ� XQHL�
metode (are un caracter� RS LRQDO��� 2�PHWRG � HVWH� IRUPDW � GLQ� úDVH� HOHPHQWH�� XQ�
QXPH��SULQ�FDUH�VH�YD�LGHQWLILFD�IXQF LD�JHQHULF �F UHLD�DSDU LQH�PHWRGD���XQ�LQGH[�
RS LRQDO�� XQ� FRPHQWDULX� RS LRQDO�� XQ� VHW� GH� SDUDPHWUL� UHVWULFWLYL�� XQ� SDUDPHWUX�
PXOWLSOX�RS LRQDO�FDUH�YD�SHUPLWH�XWLOL]DUHD�XQXL�QXP U�YDULDELO�GH�DUJXPHQWH�úL�R�
VHFYHQ �GH�DF LXQL�VDX�H[SUHVLL�FDUH�YRU�IL�H[HFXWDWH�SH�UkQG�vQ�PRPHQWXO�vQ�FDUH�
PHWRGD�YD�IL�DSHODW ��3DUDPHWUL�UHVWULFWLYL�VXQW�XWLOL]D L�SHQWUX�D�GHWHUPLQD�PHWRGD�
DSOLFDELO �SHQWUX�XQ�VHW�GH�DUJXPHQWH��DWXQFL�FkQG�IXQF LD�JHQHULF �HVWH�DSHODW � 
 2�IXQF LH�JHQHULF �WUHEXLH�V �ILH�GHFODUDW ��SULQWU-XQ�KHDGHU�VDX�R�PHWRG ��
vQDLQWH�FD�DFHDVWD�V �ILH�DSHODW �GH�DOW �PHWRG �D�XQHL� IXQF LL�JHQHULFH��DOW�RELHFW��
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UHJXO �VDX�ODQVDW �vQ�H[HFX LH�OD�WRS-OHYHO��&D�úL�vQ�FD]XO�IXQF LLORU�GHILQLWH�H[FHS LH�
GH�OD�DFHDVWD�IDF�IXQF LLOH�JHQHULFH�UHFXUVLYH��FDUH�VH�DXWRDSHOHD] �� 
 2�PHWRG �HVWH�LGHQWLILFDW �vQ�PRG�XQLF�SULQ�QXPH�VDX�SULQ�LQGH[�VDX�SULQ�
QXPH�úL�SDUDPHWUL�UHVWULFWLYL��)LHF UHL�PHWRGH�D�XQHL�IXQF LL�JHQHULFH�vL�este asociat 
XQ�LQGH[�vQWUHJ�XQLF�vQ�JUXSXO�WXWXURU�PHWRGHORU�SHQWUX�DFHD�IXQF LH�JHQHULF ��'DF �
R�QRX �PHWRG �DUH�DFHODúL�QXPH�úL�H[DFW�DFHLDúL�SDUDPHWUL�UHVWULFWLYL�FD�DOW �PHWRG ��
CLIPS-XO�YD�vQORFXL�DXWRPDW�QRXD�PHWRG ��2ULFH�GLIHUHQ �vQ�SDUDPHWULL�UHstrictivi 
YD�GXFH�OD�GHILQLUHD�XQHL�QRL�PHWRGH�SH�OkQJ �FHOHODOWH�PHWRGH��3HQWUX�D�vQORFXL�R�
PHWRG �GHMD�H[LVWHQW �FX�R�DOWD�QRX �FDUH�DUH�SDUDPHWUL�UHVWULFWLYL�GLIHUL L�VH�SRDWH�
VSHFLILFD� H[SOLFLW� vQ� GHILQL LD� QRLL� PHWRGH� LQGH[XO� PHWRGHL� FH� VH� GRUHúWH� D� Ii 
înlocuite. Indexul asignat automat de CLIPS este unic (diferit de cel al metodelor 
H[LVWHQWH� SHQWUX� DFHLDúL� IXQF LH� JHQHULF �� úL� SRDWH� IL� GHWHUPLQDW� FX� DMXWRUXO�
comenzii list-defmethods. 
 )LHFDUH�SDUDPHWUX�DO�XQHL�PHWRGH�SRDWH�DYHD�OD�GHILQLUH�XQ�QXP U�Drbitrar 
GH� UHVWULF LL�� QLFL� XQD� VDX� WRDWH� UHVWULF LLOH�� 8Q� SDUDPHWUX� UHVWULFWLY� HVWH� DSOLFDW�
DUJXPHQWXOXL�IXQF LHL�JHQHULFH�vQ�PRPHQWXO�UXO ULL�SHQWUX�D�GHWHUPLQD�vQ�SDUWLFXODU�
FH� PHWRGD� YD� DFFHSWD� DFHO� DUJXPHQW�� 8Q� SDUDPHWUX� SRDWH� DYHD� GRX � WLSXUL� GH�
restULF LL�� GH� WLS� VDX� GH� LQWHURJDUH�� 2� UHVWULF LH� GH� WLS� VH� UHIHU � OD� FODVHOH�
DUJXPHQWHORU� FH� YRU� IL� DFFHSWDWH� SHQWUX� XQ� SDUDPHWUX�� 2� UHVWULF LH� GH� LQWHURJDUH�
HVWH� XQ� WHVW� ORJLF� GHILQLW� GH� XWLOL]DWRU� FDUH� WUHEXLH� V � ILH� VDWLVI FXW� SHQWUX� FD� XQ�
DUJXPHQW�V �ILH�DFFHSWDELO��&RPSOH[LWDWHD�SDUDPHWULORU�UHVWULFWLYL�DIHFWHD] �vQ�PRG�
GLUHFW�YLWH]D�GH�J VLUH�D�XQHL�PHWRGH� 
 8Q� SDUDPHWUX� FDUH� QX� DUH� QLFL� R� UHVWULF LH� VHPQLILF � F � DFHD� PHWRG � YD�
DFFHSWD�RULFH�DUJXPHQW�vQ�DFHD�SR]L LH��)LHFDUH�PHWRG �DU�WUHEXL�V �DLE �GDF �HVWH�
QHFHVDU�SDUDPHWUL�UHVWULFWLYL�FDUH�V �R�IDF �GLVWLQFWLY �vQWUH�WRDWH�FHOHODOWH�PHWRGH��
'DF � SHQWUX� R� IXQF LH� JHQHULF � DSHODW � QX� HVWH� J VLW � QLFL� R� PHWRG � DSOLFDELO ��
CLIPS-ul va genera o eroare pentru a semnala acest lucru.  
 2� UHVWULF LH� GH� WLS� SHUPLWH� XWLOL]DWRUXOXL� V � VSHFLILFH� R� OLVW � GH� FODVH�� GLQ�
FDUH� WUHEXLH� V � VH� SRWULYHDVF � FX� XQD� �VDX� V � ILH� VXSHUFODV � D� XQHLD�� FODVD�
DUJXPHQWXOXL�IXQF LHL�JHQHULFH��'DF �&22/�QX�HVWH�LQVWDODW�vQ�FRQILJXUD LD�DFWXDO �
a CLIPS-ului singurele tipuri (clase) permise sunt : OBJECT, PRIMITIVE, 
LEXEME, SYMBOL, STRING, NUMBER, INTEGER, FLOAT, MULTIFIELD, 
FACT-ADDRESS and EXTERNAL-$''5(66�� 'DF � DYHP� LQVWDODW� VXSRUWXO�
pentru programarea pe obiecte sunt de asemenea valabile INSTANCE, 
INSTANCE-ADDRESS, INSTANCE-NAME, USER, INITIAL-2%-(&7�úL�RULFH�
FODV �GHILQLW �GH�XWLOL]DWRU��&ODVD�VSHFLILFDW �vQWU-R�UHVWULF LH�GH�WLS�WUHEXLH�V �ILH�vQ�
SUHDODELO�GHILQLW ��SHQWUX�FD�DFHDVWD�V �SRDW �IL�XWLOL]DW �vQ�SUHGHWHUPLQD�SUHFHGHQ HL�
GLQWUH� PHWRGHOH� XQHL� IXQF LL� JHQHULFH�� &ODVHOH� UHGundante nu sunt permise lista 
claselor folosite într-R�UHVWULF LH��'H�H[HPSOX�WLSXO�SDUDPHWUXOXL�XUP WRDUHL�PHWRGH�
HVWH�UHGXQGDQW�GHRDUHFH�,17(*(5�HVWH�R�VXEFODV �D�OXL�180%(5� 

  (defmethod f ((?a INTEGER NUMBER))) 

 'DF � UHVWULF LD� GH� WLS� �GDF � H[LVW �� HVWH� VDWLVI FXW � SHQWUX� XQ� DUJXPHQW��
DWXQFL� UHVWULF LD� GH� LQWHURJDUH� �GDF � H[LVW �� HVWH� DSOLFDW �� &/,36-XO� HYDOXHD] �
H[SUHVLD�úL�GDF �DFHDVWD�HVWH�GLIHULW �GH�VLPEROXO�)$/6(��UHVWULF LD�HVWH�FRQVLGHUDW �
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D�IL�VDWLVI FXW ��3RW�H[LVWD�FD]XUL�vQ�FDUH�vQ�FDGUXO�XQHL��LQWHURJ UL�DYHP�PDL�PXO L�
SDUDPHWUL�úL�HVWH�SRVLELO�FD�XQXO�GLQWUH�DFHúWLD� V �QX�IL� IRVW�GHILQLW� úL� vQ�DFHVW�FD]�
GDWRULW � DFHVWHL� HURUL� PHWRGD� UHVSHFWLY � V � QX� ILH� DSOLFDELO �� LQkQGX-se cont de 
IDSWXO� F � HYDOXDUHD� SDUDPHWULORU� DUH� ORF� GH� OD� VWkQJD� OD� GUHDSWD�� LQWHURJ ULOH�
PXOWLSOH� WUHEXLHVF� LQFOXVH� vQ�SDUDPHWULL� FHL�PDL�GLQ�GUHDSWD�� ,Q�H[HPSOXO�XUP WRU�
HYDOXDUHD� UHVWULF LHL� GH� LQWHURJDUH� DUH� ORF� FX� R� vQWkU]LHUHD� GDWRUDW � YHULILF ULL�
claselor ambilor argumente. 

  (defmethod f ((?a INTEGER) (?b INTEGER (> ?a ?b)))) 

'H� UH LQXW� IDSWXO� F � SHQWUX� D� LQWURGXFH� R� UHVWULF LH� GH� LQWHURJDUH� QX� HVWH�
REOLJDWRULH� LQWURGXFHUHD� XQHL� UHVWULF LL� GH� WLS�� 3HQWUX� D� GHPRQVWUD� DFHDVWD� YRU� IL�
GHILQLWH� FHOH�GRX �PHWRGHOH�PDL� MRV��'XS �FXP�VH�YD�SXWHD�REVHUYD� DPEHOH� VXQW�
corecte, fiind acceptate de CLIPS. 

CLIPS> (defmethod f ((?a  NUMBER (> ?a 1) ))) 
CLIPS> (list-defmethods) 
f   #1   (NUMBER   <gry>) 
For a total of 1 method. 
CLIPS> (f a) 
[GENRCEXE1] No applicable methods for f. 
CLIPS> (defmethod f ((?a (> ?a 1) ))) 
CLIPS> (list-defmethods) 
f   #1   (NUMBER   <gry>) 
f   #2   (<gry>) 
For a total of 2 methods. 
CLIPS> (f a) 
[ARGACCES5] Function > expected argument #1 to be of type be integer or float. 
CLIPS> (f 2) 
FALSE 
CLIPS> (f 1) 
[GENRCEXE1] No applicable methods for f. 

Dup �FXP�VH�REVHUY �GHúL�FHOH�GRX �PHWRGH�DX�DFHODúL�QXP U�GH�SDUDPHWUL�
�XQXO�VLQJXU���QX�VH�UHDOL]HD] �R�RSHUD LH�GH�VXSUDVFULHUH�OD�LQWURGXFHUHD�FHOHL�GH-a 
GRXD�PHWRGH�� GHRDUHFH� UHVWULF LLOH� DVRFLDWH� SDUDPHWULORU� VXQW� GLIHULWH� úL�&/,36-ul 
YHGH�FHOH�GRX �PHWRGH�GLIHULWH��'DF �OD�vQFHSXW�DSHOXO��I�D��VHPQDOD�IDSWXO�FD�QX�D�
IRVW�J VLW �R�PHWRG �FDUH�V �ILH�DSOLFDELO ��UHVWULF LD�GH�WLS�180%(5�QHDFFHSWkQG�
argumentul a�� LPHGLDW�GXS �GHILQLUHD�FHOHL�GH-D�GRXD�PHWRGH��DSHOXO��I�D��J VHúWH�
XOWLPD�PHWRG �FD�ILLQG�DSOLFDELO ��GLQ�OLSVD�UHVWULF LHL�GH�WLS���GDU�VH�RE LQH�HURDUH�OD�
YHULILFDUHD�UHVWULF LHL�GH�LQWHURJDUH��IXQF LD�!�DFFHSW �GRDU�QXPHUH�FD�DUJXPHQWH���
&RQFOX]LD�FH�VH�RE LQH�HVWH�F �DWXQFL�FkQG�vQ�IXQF LLOH�GLQ�LQWHULRUXO�UHVWULF LLORU�GH�
LQWHURJDUH� DFFHSW � GRDU� XQ� DQXPLWH� WLSXUL� GH� DUJXPHQWH�� HVWH� UHFRPDQGDW �
introducerea acelor tipuri într-R�UHVWULF LH�GH�WLS��6H�REVHUY �F �SHQWUX�DSHOXO��I����
HVWH�VDWLVI FXW �UHVWULF LD�GH�WLS��GDU�QHILLQG�VDWLVI FXW �QLFL�UHVWULF LD�GH�LQWHURJDUH�
QLFL�XQD�GLQ�FHOH�GRX �PHWRGH�QX�HVWH�DSOLFDELO ��3HQWUX�DSHOXO��I����VH�UHWXUQHD] �vQ�
PRG� LPSOLFLW� VLPEROXO� )$/6(�� GHRDUHFH� vQ� LQWHULRUXO� FHORU� GRX �PHWRGH� QX� HVWH�
LQWURGXV �QLFL�R�DF LXQH� 
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)RDUWH� LPSRUWDQW � vQ� GHILQLUHD� XQHL� PHWRGH� HVWH� RUGLQHD� vQ� FDUH� VXQW�
LQWURGXVH�UHVWULF LLOH�GH�WLS�úL�FHOH�GH�LQWHURJDUH��'DW �ILLQG�RUGLQHD�GH�HYDOXDUH�GH�
OD�VWkQJD�OD�GUHDSWD�úL�IDSWXO�F �UHVWULF LLOH�GH�LQWHURJDUH�GHSLQG�GH�UHVWULF LLOH�GH�WLS��
GHYLQH� HYLGHQW � DúH]DUHD� UHVWULF LLORU� GH� WLS� vQDLQWHD� UHVWULF LLORU� GH� LQWHURJDUH�� ÌQ�
cazul în carH�QX�VH�UHVSHFW �DFHDVW �RUGLQH�ILUHDVF ��FXP�HVWH�úL�PHWRGD�GHILQLW �vQ�
exemplu de mai jos, CLIPS-ul va semnala eroare: 

CLIPS> (defmethod f ((?a  (> ?a 1)  NUMBER))) 
[GENRCPSR10] Query must be last in parameter restriction. 

'DF � UHVWULF LD� GH� WLS� QX� UHVSHFW � WLSXULOH� GH� DUJXPHQWH� DFFHSWDWH� GH�
IXQF LLOH�GLQ�UHVWULF LLOH�GH�LQWHURJDUH��&/,36-XO�QX�VHPQDOHD] �HURDUH�úL�YD�DFFHSWD�
R� PHWRG � DVWIHO� GHILQLW �� /D� DSHOXO� IXQF LHL� JHQHULFH� VH� YD� RE LQH� ELQHvQ HOHV� R�
HURDUH� vQ�XUPD� vQFHUF ULL�GH�HYDOXDUH�D�UHVWULF LHi de interogare. Astfel de metode 
VXQW� LQXWLOH� GHRDUHFH� QX� YRU� SXWHD� IL� QLFLRGDW � DSOLFDWH�� 5HYLQH� SURJUDPDWRUXOXL�
sarcina de a se asigura de acest aspect. 

CLIPS> (defmethod f ((?a LEXEME  (> ?a 1) ))) 
CLIPS> (f a)         ;a este un simbol deci apartine clasei LEXEME 
[ARGACCES5] Function > expected argument #1 to be of type be integer or float. 

Într-R�UHVWULF LH�GH�LQWHURJDUH�SRW�IL�IRORVLWH�YDULDELOH�JOREDOH�VDX�DSHOXUL�GH�
IXQF LH� GHILQLWH� GH� XWLOL]DWRU�� 1X� H[LVW � UHVWULF LD� GH� D� IL� IRORVLWH� GRDU� IXQF LLOe 
V\VWHP��ÌQ�DFHVW�IHO�UHVWULF LLOH�SRW�IL�UHDOL]DWH�FX�SURSULLOH�IXQF LL� 

CLIPS> (deffunction is_valid (?a) 
  (if (and (numberp ?a) (>= ?a 0) (<= ?a 9)) 
   then (return TRUE)) ) 
CLIPS> (deffunction negate (?a) 
  (return (- 0 ?a)) ) 
CLIPS> (defglobal ?*MAX* = 10) 
CLIPS> (defmethod f ((?a  (is_valid ?a)) )   TRUE) 
CLIPS> (f 10) 
[GENRCEXE1] No applicable methods for f 
CLIPS> (f  5) 
TRUE 
CLIPS> (defmethod g ((?a  (> (negate ?a) –1)) )  TRUE) 
CLIPS> (g 2) 
[GENRCEXE1] No applicable methods for f 
CLIPS> (g -1) 
TRUE 
CLIPS> (defmethod h ((?a  (> ?a ?*MAX*)) )    TRUE) 
CLIPS> (h 9) 
[GENRCEXE1] No applicable methods for f 
CLIPS> (h 11) 
TRUE 
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S-au construit trei exemple distincte pentru a se eviden LD� FkW� PDL� ELQH�
PRGXO�vQ�FDUH�SRW�IL�IRORVLWH�YDULDELOHOH�JOREDOH�úL�IXQF LLOH�vQ�UHDOL]DUHD�UHVWULF LLORU�
GH�WLS��3HQWUX�PHWRGD�I�HVWH�DSHODW �GH�F WUH�&/,36�IXQF LD�is_valid��FD�úL�R�IXQF LH�
GH�VLVWHP��3HQWUX�PHWRGD�J�HVWH�DSHODW �IXQF LD�negate din intHULRUXO�XQHL�IXQF LL�GH�
VLVWHP�� SHQWUX� D� VH� DU WD� IDSWXO� F � VXQW� DFFHSWDWH� vQ� UHVWULF LLOH� GH� LQWHURJDUH� úL�
IXQF LLOH� FH� DSHOHD] � DOWH� IXQF LL�� 3HQWUX� XOWLPD� PHWRG � K� vQ� ORFXO� XQHL� YDORUL�
H[SOLFLWH�HVWH�IRORVLW �R�YDULDELO ��JOREDO �� 

)DSWXO� F � VXQW� DFFHSWDWH� úL� YDULDELOHOH� JOREDOH� vQ� SDUDPHWULL� IXQF LLORU�
IRORVLWH�GH�UHVWULF LLOH�GH�LQWHURJDUH��QH�RIHU �SRVLELOLWDWHD�SULQ�PRGLILFDUHD�YDORULORU�
DFHVWRU� YDULDELOH� JOREDOH� GH� D� FRQWUROD� H[HFX LD� IXQF LLORU� JHQHULFH�� $VWIHO� DYkQG�
GHILQLW � XQD� VDX� PDL� PXOWH� YDULDELOH� JOREDOH�� vQ� FDGUXO� D� GRX � VDX� PDL� PXOWH�
metode dintr-R� IXQF LH� JHQHULF �� SULQ� VFKLPEDUHD� YDORULORU� DFHVWRUD� VH� VFKLPE �
SUDFWLF�LQWHUYDOHOH�SHQWUX�FDUH�HVWH�DSOLFDELO �ILHFDUH�PHWRG � 

CLIPS> (defglobal ?*MAX* = 10) 
CLIPS> (defmethod h ((?a  (> ?a ?*MAX*)) )    TRUE) 

CLIPS> (h 9) 
[GENRCEXE1] No applicable methods for f 
CLIPS> (bind ?*MAX* 5) 
CLIPS> (h 9) 
TRUE 

)RORVLUHD�YDULDELOHORU�JOREDOH�vQ�DFHVW�PRG�SRDWH�RIHUL�FKHLD�UH]ROY ULL�XQRU�
DSOLFD LL��FDUH�vQ�PRG�QRUPDO�QX�DU�IL�SXWXW�IL�UH]ROYDWH�VDX�FDUH�Dr fi cerut pentru a 
VH�FUHD�DFHDVW �IXQF LRQDUH�GLQDPLF �LPSOHPHQWDUHD�XQRU�DOJRULWPL�VSHFLDOL� 

ÌQ�PRG� VXUSULQ] WRU� VH� SRDWH� REVHUYD� vQ� H[HPSOXO� XUP WRU�� FXP� vQ� ORFXO�
XQHL� UHVWULF LL�GH� LQWHURJDUH�SRDWH� IL� IRORVLW � FKLDU�R�YDULDELO � JOREDO �� ÌQ� FD]XO� vQ�
caUH� DFHDVWD� DUH� FD� YDORDUH� XQ� QXP U�� XQ� úLU� VDX� XQ� VLPERO� GLIHULW� GH� )$/6(��
DFHDVWD�YD�IL�HYDOXDW �GH�&/,36�FD�ILLQG�vQWRWGHDXQD�DGHY UDW ��ÌQ�H[HPSOX�XUP WRU�
QX�VH�MXVWLILF �IRORVLUHD�YDULDELOHL�JOREDOH�"0$;�DWkW�WLPS�FkW�YDORDUHD�HL�HVWH�XQ�
QXP U��PHWRGD�HVWH�vQWRWGHDXQD�DGHYDUDW ��� 

CLIPS> (defmethod h ((?a  ?*MAX*))  TRUE) 
CLIPS> (h 1) 
TRUE 

3ULQ� VLPSOXO� IDSW� F � R� YDULDELO � JOREDO � SRDWH� OXD� RULFH� YDORDUH�� LQFOXVLY�
simbolul FALSE sau simbolul TRUE, s-D� J VLW� U VSXQVXO� OD� vQWUHEDUHD� ³3RDWH� IL�
FRQWURODW � H[HFX LD� XQHL� IXQF LL� JHQHULFH"´�� ÌQ� IHOXO� � DFHVWD� SRDWH� IL� VLPXODW � GH�
H[HPSOX�H[HFX LD�XQXL�µsemafor¶��GDF �VXQW� vQGHSOLQLWH�FRQGL LLOH�DWXQFL�YDULDELOD�
JOREDO �LD�YDORDUHD�758(�úL�IXQF LD�JHQHULF �HVWH�DSOLFDELO ��úL�LQYHUV�GDF �QX�VXQW�
îndeplinite condL LLOH� GH� DSULQGHUH� DWXQFL� YDULDELOD� JOREDO � LD� YDORDUHD� )$/6(� úL�
IXQF LD�JHQHULF �QX�PDL�HVWH�DSOLFDELO ��6H�SRDWH�JkQGL�DFHDVW �SUREOHP �úL�IRORVLQG�
PDL��PXOWH�YDULDELOH�JOREDOH��FkWH�XQD�SHQWUX�ILHFDUH�FRQGL LH�VDX�VHW�GH�FRQGL LL��ÌQ�
acest fel se pot eYHQWXDO� YHULILFD� GRDU� FRQGL LLOH� FDUH� QX� DX� IRVW� vQF � vQGHSOLQLWH��
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&kQG� WRDWH� YDULDELOHOH� JOREDOH� YRU� IL� HYDOXDWH� FD� ILLQG� DGHY UDWH� �GLIHULWH� VH�
VLPEROXO�)$/6(���PHWRGD�YD�GHYHQL�DSOLFDELO � 

CLIPS> (defglobal ?*BOOL* = FALSE) 
CLIPS> (defmethod f ((?a  ?*BOOL*) )    (printout t  “Parametru: “ ?a t)) 

CLIPS> (f  10) 
[GENRCEXE1] No applicable methods for f 
CLIPS> (bind  ?*BOOL*  TRUE) 
CLIPS> (f 10) 
Parametru: 10 
 
CLIPS> (defmethod negate ((?a  SYMBOL))  

(if ?a then (return FALSE) else (return TRUE)) )  
CLIPS> (defmethod semafor ((?a  ?*BOOL*) )    “S-a aprins“) 

CLIPS> (defmethod semafor ((?a (negate ?*BOOL*)) ) “Stins”) 

CLIPS> (bind ?*BOOL*)   ;ia valoarea initiala 
CLIPS> (semafor 1) 
“Stins” 
CLIPS> (bind ?*BOOL* TRUE) 
CLIPS> (semafor 1) 
“S-a aprins” 

Pentru a acRSHUL�úL�VLWXD LLOH�vQ�FDUH�YDULDELOD�JOREDO �HVWH�HJDO �FX�VLPEROXO�
)$/6(�úL�FkQG�QX�VH�GRUHúWH�H[HFXWDUHD�YUHXQHL�DF LXQL�VH�SRDWH�UHDOL]D�R�PHWRG �
FDUH�HVWH�DSOLFDELO ��DWXQFL�FkQG�QX�HVWH�FHDODOW �DSOLFDELO ��6H�HOLPLQ �vQ�DFHVW�IHO�úL�
mesajele eroare FDUH� DSDU� DWXQFL� FkQG� QX� HVWH� J VLW � R� IXQF LH� DSOLFDELO �� 6H�
UHDPLQWHúWH�IDSWXO�F �vQ�XUPD�H[HFX LHL�IXQF LHL��ELQG�"%22/��I U �D�VH�VSHFLILFD�
R� YDORDUH�� YDULDELOD� JOREDO � LD� YDORDUHD� GH� FDUH� D� IRVW� OHJDW � vQ� FRQVWUXF LD�
defglobal�� ÌQ� H[HPSOXO� XUP WRU� VXQW� VXSUDVFULVH� FHOH� GRX � PHWRGH� GH� PDL� VXV��
fiecare ele va returna acum o valoare. Aceste valori pot fi folosite de exemplu 
SHQWUX�D�RSUL�H[HFX LD�XQHL�EXFOH� 

CLIPS> (defmethod semafor ((?a  ?*BOOL*) ) 
(printout t “S-a aprins! “ t)  FALSE) 

CLIPS> (defmethod semafor ((?a (negate ?*BOOL*)) )  
(printout t “Stins...” t) TRUE) 

CLIPS> (progn (bind ?time (time)) 
(bind ?*BOOL*) 
(while (semafor 1) do  

(if (> (time) (+ ?time 10))  
 then (bind  ?*BOOL*  TRUE)) )  

) 
) 
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ÌQ�H[HPSOXO�XUP WRU�VH�VW �vQWU-R�EXFO �WLPS�GH����VHFXQGH��)XQF LD�time va 
UHWXUQHD] �R�YDORDUH�FRUHVSXQ] WRDUH�WLPSXOXL�DFWXDO��'XS �FH�YRU�WUHFH����VHFXQGH�
VH�VFKLPE �YDORDUHD�YDULDELOHL�JOREDOH�"%22/�úL�RGDW �FX�HD�úL�PHWRGD�FH�YD�IL�
DSOLFDW ��$FHDVW �PHWRG �YD�UHWXUQD�VLPEROXO�758(�úL�FRQGL LD�GH�H[HFX LH�D�EXFOHL�
while�QX�YD�PDL�IL�vQGHSOLQLW � 

2�PHWRG �HVWH�FRQVLGHUDW �D� IL�DSOLFDELO �GDF � WRDWH�DUJXPHQWHOH�UHVSHFW �
UHVWULF LLOH�GH�WLS�úL�GH�LQWHURJDUH��&kQG�PDL�PXOW�GH�R�PHWRG �HVWH�DSOLFDELO �XQXL�
set de argumente CLIPS-XO� YD� GHWHUPLQD� UHOD LD� GH� SUHFHGHQ � vQ� IXQF LH� GH�
parametri restrictivi, pentru a selecta una din aceste metode. 
 6H�SRDWH�UHDOL]D�GH�H[HPSOX�R�VXSUDvQF UFDUH�D�RSHUDWRUXOXL�µ�¶�GH�DGXQDUH��
FDUH�V �UHDOL]H]H�FRQFDWHQDUHD�D�GRX �úLUXUL��DWXQFL�FkQG�vL�VXQW�WUDQVPLVH�úLUXUL�FD�
argXPHQWH��,Q�DFHODúL�WLPS�RSHUDWRUXO�¶�¶�YD�UHDOL]D�úL�DGXQDUHD�DULWPHWLF ��DWXQFL�
FkQG� vL� VXQW� WUDQVPLVH� FD� DUJXPHQWH� QXPHUH�� ,Q� DFHVW� FD]� VSXQHP�FD� DYHP�GRX �
PHWRGH��XQD�H[SOLFLW �GHILQLW �GH�XWLOL]DWRU� �user-defined) pentru cazul în care se 
UHDOL]HD] � RSHUD LD� GH� FRQFDWHQDUH� � GH� úLUXUL� úL� FHDODOW � LPSOLFLW � vQ� FDUH� DYHP�
RSHUDWRUXO�VWDQGDUG�GH�DGXQDUH�DULWPHWLF ��system function). 

3HQWUX�D�FkúWLJD�FHYD�WLPS�VH�SRDWH�DPSODVD�IXQF LD�JHQHULF �FH�UHDOL]HD] �
RSHUD LD� GH� VXSUDvQF UFDUH� H[DFW� vQDLQWHD� UHJXOLL� FDUH� R� IRORVHúWH�� úL� vQ� DFHVW� IHO�
FHOHODOWH� UHJXOL� YRU� IRORVL� LPSOLFLW� IXQF LD� VLVWHP� SkQ � OD� PRPHQWXO� UHDOL] ULL�
RSHUD LHL�GH�VXSUDvQF UFDUH� 

 CLIPS> (defmethod + ((?a STRING) (?b STRING)) 
    (str-cat ?a ?b) ) 
 CLIPS> (+ 1 2) 
 3 
 CLIPS> (+ "mot" "oras") 
 "motoras" 
 CLIPS> (+ "ca" "ram" "ida")  ;sunt acceptate doar 2 argumente 
 [GENRCEXE1] No applicable methods for +. 
 FALSE 

 2� PHWRG � SRDWH� DFFHSWD� exact sau FHO� SX LQ� XQ� QXP U� VSHFLILFDW� GH�
argumente, depinzând de folosirea sau nu a parametrului multiplu. Parametrii 
RELúQXL L� VSHFLILF � QXP UXO� PLQLP� GH� DUJXPHQWH� FDUH� WUHEXLH� WUDQVPLúL� PHWRGHL��
)LHFDUH� GLQ� DFHúWL� SDUDPHWUL� SRDWH� IL� UHIHULW� FD� R� YDULDELO � VLPSO � �VLQJXU-câmp). 
'DF � SDUDPHWUXO� PXOWLSOX� HVWH� SUH]HQW�� DWXQFL� WUHEXLHVF� WUDQVPLúL� PHWRGHL� XQ�
QXP U�GH�DUJXPHQWH�PDL�PDUH�VDX�HJDO�FX�PLQLPXO��'DF �SDUDPHWUXO�PXOWLSOX�QX�
HVWH� SUH]HQW�� DWXQFL� WUHEXLHVF� WUDQVPLúL� PHWRGHL� XQ� QXP U� H[DFW� GH� DUJXPHQWH�
VSHFLILFDW� GH� SDUDPHWULL� RELúQXL L�� $UJXPHQWHOH� PHWRGHL� FDUH� QX� FRUHVSXQG�
SDUDPHWULORU�RELúQXL L�SRW�IL�JUXSDWH într-R�YDORDUH�PXOWLFkPS��FDUH�SRDWH�IL�UHIHULW �
vQ�FRUSXO�PHWRGHL��)XQF LLOH�VWDQGDUG�PXOWLFkPS�DOH�&/,36-ului, cum ar fi length$ 
úL�H[SDQG���SRW�IL�DSOLFDWH�SDUDPHWULORU�PXOWLSOL� 

 CLIPS> (defmethod + (($?s STRING)) 
    (str-cat (expand$ $?s)) ) 

CLIPS> (+ "ca" "ram" "ida") 
“caramida” 
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CLIPS> (+ a 1 b “v”) 
[GENRCEXE1] No applicable methods for +. 
CLIPS> (defmethod + ($?s) 

    (str-cat (expand$ $?s)) ) 
CLIPS> (+ 1 2 3) 
6 
CLIPS> (+ 1 2 a) 
“12a” 

$�IRVW�UHOXDW�FD]XO�vQ�FDUH�VH�UHDOL]HD] �VXSUDvQF UFDUHD�RSHUDWorului “+” , 
GH�DFHDVW �GDW �PHWRGD�QRX�FUHDW �IRORVHúWH�XQ�SDUDPHWUX�PXOWLSOX�úL�YRU�SXWHD�IL�
FRQFDWHQDWH�PDL�PXOWH�GH�GRX �úLUXUL�GH�FDUDFWHUH�� ,PHGLDW�GXS �DFHDVWD� V-a dorit 
UHDOL]DUHD� XQHL� YDULDQWH� FDUH� V � DFFHSWH� úL� DUJXPHQWH� GH� WLS� 6<0%2/� VDX�
NUMBER úL�SHQWUX�DFHDVWD�D�IRVW�HOLPLQDW � UHVWULF LD�GH� WLS��([LVWD�vQV �ULVFXO� vQ�
DFHVW�PRPHQW�FD�DWXQFL�FkQG�WR L�SDUDPHWUL�HUDX�QXPHUH�V �ILH�HIHFWXDW �RSHUD LD�GH�
FRQFDWHQDUH� úL� QX� FHD� GH� DGXQDUH� FXP�DU� IL� IRVW� QRUPDO��'DF � SULQ� VXSUDVFULHUHD�
operatorului “+” s-DU� IL� SLHUGXW� WRFPDL� RSHUD LD� GH� DGXQDUH�� DWXQFL� DU� IL� WUHEXLW�
UHVFULV � XOWLPD�PHWRG �� SXQkQG� R� FRQGL LH� GH� JHQXO� ³GDF � XQXO� GLQ� SDUDPHWUL� QX�
HVWH�QXP U��DWXQFL�H[HFXW �DF LXQLOH�IXQF LHL�JHQHULFH´� 

8Q� SDUDPHWUX� PXOWLSOX� VH� FRPSRUW � vQ� PRG� VLPLODU� FD� úL parametrii 
RELúQXL L��8QLFD�GLIHUHQ �HVWH�DFHHD�F �DWXQFL�FkQG�YUHP�V �UHDOL] P�R�UHVWULF LH�GH�
LQWHURJDUH� SHQWUX� XQ� SDUDPHWUX� PXOWLSOX� �FDUH� WUHEXLH� V � YHULILFH� ILHFDUH� GLQ�
YDORULOH� DFHVWXLD��� DFHDVW � UHVWULF LH� QX� SRDWH� IL� DVRFLDW � vQ� PRG� GLUHFW� YDULDEilei 
PXOWLSOH��'HúL� OD�GHILQLUHD�XUP WRDUHL�PHWRGH�QX�HVWH� VHPQDODW �R�HURDUH��GDU� � vQ�
PRPHQWXO� vQ� FDUH� DFHDVW � PHWRG � YD� IL� DSOLFDW �� GHRDUHFH� IXQF LD� !� QX� DFFHSW �
DUJXPHQWH�GH�WLS�PXOWLFkPS�VH�RE LQH�HURDUH��OD�HYDOXDUHD�UHVWULF LHL�GH�LQWHURJDUH� 

CLIPS> (defmethod +  (($?any INTEGER (> $?any 0)) )) 
CLIPS> (+ 1 2) 
[ARGACCES5] Function > expected argument #1 to be of type be integer or float. 
3 

6H�SRDWH�REVHUYD�FXP�SHQWUX�H[HPSOXO�GH�PDL�VXV��GHúL�V-D�RE LQXW�HURDUH�
OD� H[HFX LD�PHWRGHL�GHILQLWH�� D� IRVW� H[HFXWDW � IXQF LD�GH� DGXQDUH��3HQWUX� D� O PXUL�
DFHVW� VH� YRU� XUP UL� FX� DMXWRUXO� FRPHQ]LL� (watch methods), toate metodele 
DSOLFDELOH��9D�IL�IRORVLW �GH�DVHPHQHD�úL�IXQF LD�preview generic pentru a vizualiza 
WRDWH� IXQF LLOH� JHQHULFH�� FDUH� VXQW� DSOLFDELOH� SHQWUX� DQXPLWH� DUJXPHQWH�� I U � D�
H[HFXWD�YUHR�IXQF LH��7UHEXLH�VSHFLILFDW�PDL�vQWkL�QXPHOH�IXQF LHL�JHQHULFH�úL�DSRL�
argumentele ce sunt folosite la apelul acesteia. 

        CLIPS> (defmethod + ((?a INTEGER) (?b INTEGER)) 
   (* (- ?a ?b) (- ?b ?a))) 

        CLIPS> (list-defmethods +) 
+  #3   (INTEGER) (INTEGER) 
+  #2   ($? INTEGER <gry>) 
+  #SYS1  (NUMBER) (NUMBER) ($? NUMBER) 
For a total of 3 methods. 
CLIPS> (preview-generic + 1 2) 
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+  #2  (INTEGER) (INTEGER) 
         [ARGACCES5] Function > expected argument #1 to be of type be integer or float. 

+  #SYS1  (NUMBER) (NUMBER) ($? NUMBER) 
CLIPS> (watch methods) 
CLIPS> (+ 1 2) 
MTH >> +:#2  ED:1 (1 2) 
MTH << +:#2  ED:1 (1 2) 
-1    ;a fost executat �IXQFWLD�JHQHULF  
CLIPS> (unwatch methods) 
CLIPS> (preview-generic + 1 2 3) 

         [ARGACCES5] Function > expected argument #1 to be of type be integer or float. 
+  #SYS1  (NUMBER) (NUMBER) ($? NUMBER) 
CLIPS> (preview-generic + 1.5  3) 
+  #SYS1  (NUMBER) (NUMBER) ($? NUMBER) 

 6H�REVHUY �FXP�SHQWUX�XQ�DSHO���������VXQW�DSOLFDELOH�WUHL�PHWRGH��SHQWUX�
XQ� DSHO� ��� �� �� ��� GRX � UHJXOL�� LDU� SHQWUX� XQ� DSHO� ��� ���� ��� HVWH� DSOLFDELO � GRDU�
IXQF LD�VLVWHP��'H�REVHUYDW�FXP�R�PHWRG ���FDUH�DUH�UHVWULF LD�GH�WLS�,17(*(5 sau 
)/2$7�HVWH�DSOLFDW �úL�QX�IXQF LD�VLVWHP�GH�DGXQDUH�DO�F UHL�UHVWULF LH�GH�WLS�HVWH�
PDL�JHQHUDO �180%(5��)RDUWH� LQWHUHVDQW�GH�REVHUYDW�HVWH� úL� IDSWXO�F �SHQWUX�XQ�
apel de genul (+ 3 1.5), comanda preview-generic�DUDW �F �HVWH�DSOLFDELO �úL�PHWRGD�
în cDUH�D�IRVW�LQWURGXV �vQ�PRG�LQFRUHFW�UHVWULF LD�GH�LQWHURJDUH� 

([SUHVLLOH�IRUPDWH�GLQ�SDUDPHWULL�PXOWLSOL�SRW�IL�XWLOL]DWH�vQ�LQWHURJ UL��GDU�
pentru a ne referi la argumente individuale dintr-un parametru multiplu se 
XWLOL]HD] � YDULDELOH� VSHFLDOH� vQ� UHVWULF LLOH� GH� LQWHURJDUH�� ?curent-argument. 
$FHDVW �YDULDELO �HVWH�IRORVLW �GRDU�vQ�LQWHURJDUH�úL�QX�DUH�QLFL�XQ�FRUHVSRQGHQW�vQ�
FRUSXO�PHWRGHL��'H�H[HPSOX�SHQWUX�D�FUHD�R�YDULDQW �D�RSHUDWRUXOXL���SHQWUX�FD]XO�
în care toate argumentele sunt numere întregi parH��FDUH�UHWXUQHD] �VXPD�DFHVWRUD�
vQMXP W LW �� 

 CLIPS> (defmethod +  (($?any INTEGER (evenp ?current-argument))) 
     (div (call-next-method) 2)) 
 CLIPS> (+ 1 2) 
 3 
 CLIPS> (+ 4 6 4) 
 7 

 &X� DMXWRUXO� IXQF LHL� call-next-method� HVWH� DSHODW � FHDODOW � PHWRGD�
aSOLFDELO � �vQ� FD]XO� QRVWUX� IXQF LD� VLVWHP� GH� DGXQDUH��� &X� DMXWRUXO� DFHVWHLD� VXQW�
DGXQDWH�DUJXPHQWHOH�LDU�DSRL�YDORDUHD�UHWXUQDW �GH�DFHDVWD�HVWH�vPS U LW �OD���� 

(VWH� LPSRUWDQW � IRORVLUHD� UHVWULF LLORU� GH� WLS� úL� GH� LQWHURJDUH� DVXSUD�
parametrilor multipli dHRDUHFH� DFHVWHD� VXQW� DSOLFDWH� ILHF UXL� DUJXPHQW� JUXSDW� vQ�
PXOWLFkPS�� ,Q� H[HPSOXO� XUP WRU� IXQFW LOH� >� úL� length$ sunt apelate de trei ori, 
pentru fiecare argument în parte. 

 CLIPS> (defmethod f  (($?any  (> (length$ ?any) 2)))  yes) 
 CLIPS> (f  1 red 3) 
 yes 
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ÌQ�SOXV�R�UHVWULF LH�GH�LQWHURJDUH�QX�YD�IL�H[DPLQDW �QLFLRGDW �GDF �QX�DYHP�
QLFL� XQ� DUJXPHQW� vQ� SDUDPHWUXO� PXOWLSOX�� 'H� H[HPSOX�� PHWRGD� DQWHULRDU � HVWH�
DSOLFDELO �úL�SRDWH�IL�DSHODW �GH�R�IXQF LH�JHQHULF �FDUH�QX�DUH�DUJXPHQWH�GHRDUHFH�
UHVWULF LD�GH�LQWHURJDUH�QX�HVWH�HYDOXDW �QLFLRGDW �vQ�DFHVW�FD]� 

 CLIPS> ( f ) 
 yes  

ÌQ� PRG� IUHFYHQW� R� UHVWULF LH� DSOLFDW � GHV� SDUDPHWULORU� PXOWLSOL� HVWH� FHD�
OHJDW �GH�FDUGLQDOLWDWH��QXP UXO�DUJXPHQWHORU�WUDQVPLúL�PHWRGHL���ÌQ�DQXPLWH�FD]XUL�
când tipul nu este important pHQWUX�D�IL�WHVWDW��VH�SRDWH�DWDúD�UHVWULF LD�GH�LQWHURJDUH�
SDUDPHWULORU�RELúQXL L�SHQWUX�D�FUHúWH�SHUIRUPDQ D��ÌQ�DFHVW�VHQV�PHWRGD�DQWHULRDU �
SRDWH�IL�LPSOHPHQWDW �DVWIHO� 

 CLIPS> (clear) 
 CLIPS> (defmethod f ((?arg (> (length$ ?any) 1)) $?any) yes) 
 CLIPS> (f) 
 [GENRCEXE1] No applicable methods for f. 
 FALSE 
 CLIPS> (f  1 2)   ; parametru any are doar valoarea 2 
 [GENRCEXE1] No applicable methods for f. 
 CLIPS> (f  1 2 3)  ;parametru any are valorile {2,3} 
 yes 

 $FHDVW �DSUR[LPDUH�QX�DU�WUHEXL�XWLOL]DW �GDF � WLSXO�DUJXPHQWHORU�JUXSDWH�
vQ�PXOWLFkPS�WUHEXLH�YHULILFDW�vQDLQWH�SHQWUX�D�SXWHD�HIHFWXD�vQ�VLJXUDQ �UHVWULF LD�
de tip. 
 

1X�SRW�IL�VXSUDvQF UFDWH�WRDWH�IXQF LLOH�VLVWHP�H[LVWHQWH��ÌQ�WDEHOXO�GH�PDL�
MRV�DX�IRVW�HQXPHUDWH�DFHOH�IXQF LL�GH�VLVWHP�FH�QX�SRW�IL�VXSUDvQF UFDWH��GHRDUHFH�
CLIPS-ul va genera erori. 
 
activeduplicateinstance delayeddoforallinstances messagemodifyinstance 
activeinitializeinstance doforallinstances modify 
activemakeinstance doforinstance modifyinstance 
activemessageduplicateinstance duplicate nexthandlerp 
activemessagemodifyinstance duplicateinstance nextmethodp 
activemodifyinstance expand$ objectpatternmatchdelay 
anyinstancep findallinstances overridenexthandler 
assert findinstance overridenextmethod 
bind if progn 
break makeinstance progn$ 
callnexthandler initializeinstance return 
callnextmethod loop-for-count switch 
callspecificmethod messageduplicateinstance while 
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 4.2. Avantajele oferite GH�VXSUDvQF UFDUHD�IXQF LLORU 

 ÌQ� XQHOH� FD]XUL�� FkQG� XWLOL]DWRUXO� LQWURGXFH� GDWH� JUHúLW� GH� OD� WDVWDWXU �� R�
IXQF LH� FDUH� DUH� FD� SDUDPHWUL� DFHVWH� YDORUL� JUHúLW� LQWURGXVH� YD� IXUQL]D� HURUL�� 6SUH�
H[HPSOX�IXQF LLOH�!������� ��! ���!�VXQW�IRORVLWH�QXPDL�SHQWUX�D�compara numere. 
'DF � VH� vQFHDUF � FRPSDUDUHD� D� GRX � úLUXUL�� H[HFX LD� SURJUDPXOXL� HVWH� EUXVF�
vQWUHUXSW �VHPQDOkQGX-VH�DFHDVW �HURDUH��'H�H[HPSOX� 

 (deftemplate person 
  (slot name) 
  (slot ocupation) 
  (slot age)) 

 (deffacts data_base 
  (person (name Maria) (age 62) (ocupation teacher)) 
  (person (name Somebody) (age none) (ocupation actor)) ) 

 (defrule old_person 
  (person (name ?n) (age ?a) ) 
  (test (> ?a 60)) 
  => 
  (printout t  ?n “ is a old person. “ crlf) ) 

CLIPS> (reset) 
[ARGACCES5]  Function > expected argument #1 to be of type integer or float 

[DRIVE1]  This error occured in the join network 
 Problem resides in join #1 in rule(s): 
  old_person 

 Utilizatorul poaWH� PRGLILFD� FRQVWUXF LD� GHIWHPSODWH�� DG XJkQG� R� VHULH� GH�
UHVWULF LL�GDU�UH]XOWDWXO�YD�IL�DFHODúL�FkQG�VH�YD�DVHUWD�XQ�IDSW�JUHúLW� 

 (deftemplate person 
  (slot name (type SYMBOL)) 
  (slot ocupation (type LEXEME)) 
  (slot age (type INTEGER) (range 1 ?VARIABLE)) ) 

 CLIPS> (assert (person (name DAN) (age zece))) 
 [CSTRNCHK1] A literal slot value found in the assert comand  
 does not match the allowed typr of age 

 $G XJDUHD� DFHVWRU� UHVWULF LL� HVWH� UHFRPDQGDW � GHRDUHFH� HOLPLQ �
SRVLELOLWDWHD� H[LVWHQ HL� vQ� ED]D� GH� IDSWH� D� XQRU� GDWH� HURQDWH�� 'DF � DYHP� DFHDVW �
SRVLELOLWDWH� GH� D� DG XJD� UHVWULF LL� vQ� FRQVWUXF LLOH� GHIWHPSODWH�� SHQWUX� IDSWHOH�
RELúQXLWH�HD�QX�H[LVW ��6H�SRW�YHULILFD�PDQXDO�GDWHOH�LQWURGXVH� vQWU-R�EXFO �GH� WLS�
while� SkQ � DFHVWHD� VXQW� FRUHFW� LQWURGXVH�� 3XWHP� RE LQH� vQV � úL� DLFL� HURUL� GH�
programare. 
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 (defrule get-number 
  => 
  �SULQWRXW�W�³,QWURGXFHWL�XQ�QXP U���´�� 
  (bind ?n (read)) 
  (while (or (< ?n 1) (not (integerp ?n)) ) 
   �SULQWRXW�W�³,QWURGXFHWL�XQ�QXP U���´�� 
   (bind ?n (read)) ) 
  (assert (number ?n)) 
 ) 

CLIPS> (reset) 
CLIPS> (run) 
Introduce-ti un numar : 5 
[ARGACCES5]  Function < expected argument #1 to be of type integer or float 
[PRCODE4] Execution halted during the action od defrule det-number 

 (URDUHD�RE LQXW �VH�GDWRUHD] �IDSWXOXL�FD�RUGLQHD�GH�HYDOXDUH�D�FRQGL LLORU�
din bucla while este de la stânga la dreapta. Expresia (or (< ?n 1) (not (integerp 
"Q�����SRDWH�IL�vQORFXLW �FX�(or (not (integerp ?n)) (< ?n 1) )�úL�vQ�DFHVW�IHO�SULPXO�
WHVW�YD�IL� UHDOL]DW�SULQ�IXQF LD�SUHGLFDWLY � integerp� úL�GDF �YDULDELOD�"Q�QX�HVWH�XQ�
QXP U� vQWUHJ�� DWXQFL� HYDOXDUHD� H[SUHVLHL� HVWH� vQWUHUXSW �� I U � D� PDL� IL� DSHODW � úL�
IXQF LD�>. Astfel de erori de programare pot fi de cele mai multe ori evitate. 
 Se poate întâmpla ca într-XQ�SURJUDP�V �DYHP�IDSWH�FX�DFHODúL�QXPe, dar a 
F URU�VHPQLILFD LH�V �ILH�GLIHUW ��$VWIHO�IDSWXO�(limita infinit) poate semnifica faptul 
F �R�IXQF LH�QX�DUH�OLPLW ��SH�FkQG��OLPLWD����IDSWXO�F �OLPLWD�IXQF LHL�HVWH�ILQLW � 
 
 (defrule limite-diferite 
  (limita ?l1) 
  (limita ?l2 &: (<> ?l1 ?l2)) 
  => 
  (printout  t  “Limita la dreapta este diferita de limita la stanga.“ t) 
  �SULQWRXW��W��³)XQF LD�HVWH�GLVFRQWLQXD�´�FUOI� 
 ) 

 CLIPS> (assert (limita infinit) 
     (limita 3)) 

 ÌQ� DFHVW� FD]� HURDUHD� FDUH� HVWH� VHPQDOW � VH� GDWRUHD] � IXQF LHL� <>, care 
aFFHSW �GRDU�DUJXPHQWH�GH�WLS�LQWHJHU�VDX�IORDW��6H�SRDWH�IRORVL�vQ�ORF�IXQF LD�neq a 
F UHL�DUJXPHQWH�SRW� IL� GH�RULFH� WLS� �QXP U�� úLU�� VLPERO��� ÌQ� DFHVW� FD]�nu se poate 
UH]ROYD�SUREOHPD�DG XJkQG�WHVWH�VXSOLPHQWDUH�FDUH�V �YHULILFH�GDF �YDULDELOHOH�"O��
úL� "O�� VXQW� QXPHUH� �IXQF LD� SUHGLFWLY � numberp). Un test în LHS-ul regulii de 
JHQXO�vQ�FDUH�HVWH�IRORVLW �WRW�IXQF LD��!�� 

(test  (and (numberp ?l1) (numberp ?l2) (<> ?l1 ?l2)))  

DU�FRQGXFH�OD�DFHLDúL�HURDUH��8QLFD�VROX LH�U PkQH�IRORVLUHD�IXQF LHL�neq: 
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 (defrule limite-diferite 
  (limita ?l1) 
  (limita ?l2 &:(neq ?l1 ?l2)) 
  => 
  (printout  t  “Limita la dreapta este diferita de limita la stanga.“ t) 
  �SULQWRXW��W��³)XQF LD�HVWH�GLVFRQWLQXD�´�FUOI� 
 ) 

 2�PHWRG �PDL�HOHJDQW �GH�D�UH]ROYD�DFHVWH�SUREOHPH�HVWH�VXSUDvQF UFDUHD�
RSHUWRULORU���� !� HWF�� ,Q� DFHVW� IHO� IRU P� IXQF LLOH� V � DFFHSWH� úL� DUJXPHQWH� GH� DOWH�
tipuri decât cele pentru care au fost definite. De exemplu: 
 
 (defgeneric >)  �GHFODUD LD�KHDGHUXOXL�HVWH�RS LRQDO  

 (defmethod > ((?a LEXEME) (?b LEXEME)) 
  (> (str-compare ?a ?b) 0) 
  ) 

 )XQF LD�!�DFFHSW �vQV �PDL�PXOW�GH�GRX �DUJXPHQWH�úL�SHQWUX�DFHDVWD�SXWHP�
DG XJD�R�QRX �PHWRGD��FDUH�V �DFFHSWH�XQ�QXP U�YDULDELO�GH�DUJXPHQWH��� 

 (defmethod > ((?a LEXEME) ($?arg LEXEME)) 
  (loop-for-count (?i 1 (length$ $?arg)) 
   (if (<= (str-compare ?a (nth$ ?i $?arg)) 0) 
    then (return FALSE) ) 
  ) 
  TRUE  
 ) 

 CLIPS> (> c b a) 
 TRUE 
 CLIPS> (> c b c) 
 FALSE 

 6H�SRDWH�PRGLILFD�DFHDVW �PHWRG �vQ�DúD�IHO�vQFkW�V �DFFHSWH�úL�XQ�QXP U�GH�
zero argumente.  

 (defmethod > (($?arg LEXEME)) 
  (bind ?a (nth$ 1 $?arg)) 
  (loop-for-count (?i 2 (length$ $?arg)) 
   (if (<= (str-compare ?a (nth$ ?i $?arg)) 0) 
    then (return FALSE) ) 
  ) 
  TRUE  
 ) 

 CLIPS> (>) 
 TRUE 
 CLIPS> (> 1 a) 
 [GENRCEXE1]    No applicable methods for > 
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 Pentru selHFWDUHD�SULPXOXL�HOHPHQW�HVWH�IRORVLW � IXQF LD�(nth$ 1 $?arg)� úL�
nu (first$ $?arg)� ��GHRDUHFH�FHD�GLQ�XUP �UHWXUQHD] �R�YDULDELO �PXOWLSO �úL�QX�R�
YDULDELO �VLPSO �� 
 �3kQ �vQ�DFHVW�PRPHQW�VXQW�DFFHSWDWH�SHQWUX�IXQF LD�JHQHULF �!�DUJXPHQWH�
GH�WLS�LQWHJHU�úL�GH�WLS�OH[HPH��GDU�QX�úL�GH�DPEHOH�WLSXUL��'DF �GRULP�DFHVW�OXFUX�
SXWHP�HOLPLQD�UHVWULF LD�GH�WLS�úL�DUJXPHQWHOH�YRU�SXWHD�IL�GH�RULFH�WLS��7UHEXLH� LQXW�
FRQW�úL�GH�IDSWXO�F �IXQF LD�str-compare�QX�DFFHSW �GHFkW�DUJXPHQWH�GH�WLS�úLU�VDX�
VLPERO��úL�F �vQ�DFHVW�FD]�WRDWH�DUJXPHQWHOH�WUHEXLHVF�FRQYHUWLWH�vQ�úLUXUL� 

 (defmethod > ($?arg )   ; argumente de orice tip 
  (bind ?a (implode$ (first$ $?arg))) 
  (loop-for-count (?i 2 (length$ $?arg)) 
              (if (<= (str-compare ?a (implode$ (subseq$ $?arg ?i ?i))) 0) 
    then (return FALSE) ) 
  ) 
  TRUE  
 ) 

 CLIPS> (> 1 a) 
 FALSE 
 CLIPS> (>a 1) 
 TRUE 
 CLIPS> (> c 1 ‘a’ “b”) 
 TRUE 

 �����ÌQWUHE UL 

1. &DUH�VXQW�GLIHUHQ HOH�GLQWUH�IXQF LLOH�JHQHULFH�GHILQLWH�FX�DMXWRUXO�FRQVWUXF LLORU�
defgeneric�úL�defmethod�úL�IXQF LLOH�GHILQLWH�GH�XWLOL]DWRU�FX�DMXWRUXO�FRQVWUXF LHL�
deffunction? 

2. &DUH�HVWH�GLIHUHQ D�vQWUH�R�PHWRG �úL�R�IXQF LH�JHQHULF ��PXOWLSO �" 

3. &kQG�HVWH�R�IXQF LH�JHQHULF �VXSUDvQF UFDW �"�ÌQ�FRQGL LLOH�vQ�FDUH�R�IXQF LH�HVWH�
VXSUDvQF UFDW ��FDUH�VXQW�FULWHULLOH�FH�YRU�VWDELOL�FH�PHWRG �YD�IL�IRORVLW " 

4. 3HQWUX� D� GHFODUD� R� IXQF LH� JHQHULF � IRORVLUHD� KHDGHUXOXL� HVWH� REOLJDWRULH"�
7UHEXLH�FD�DFHVWD�V �ILH�GHFODUDW�vQ�PRG�H[SOLFLW" 

5. 2GDW �GHFODUDW �R�PHWRG �FX�DMXWRUXO�FRQVWUXF LHL�defmehod��FXP�VH�LGHQWLILF �
IXQF LD�JHQHULF �GLQ�FDUH�DFHDVWD�IDFH�SDUWH" 

6. 3HQWUX�R�PHWRG �WUHEXLH�vQWRWGHDXQD�IRORVLW�XQ�QXP U�IL[�GH�DUJXPHQWH"�&XP�
VH�VWDELOHúWH�GDF �XQ�SDUDPHWUX�HVWH�UHVWULFWLY�VDX�QX" 

7. La definirea unei metode utilizarea unui parametru multiplu este obligatorie? 
3RW�IL�IRORVL L�PDL�PXO L�SDUDPHWUL�PXOWLSOL"�'DF �GD��FDUH�HVWH�QXP UXO�PD[LP�
de astfel de parametri ? 

8. 8Q�SDUDPHWUX�PXOWLSOX�SRDWH�IL�úL�HO�FRQVLGHUDW�SDUDPHWUX�UHVWULFWLY" 
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9. 2� PHWRG � D� XQHL� IXQF LL� JHQHULFH� SRDWH� IL� DSHODW � GH� R� PHWRG � DOWHL� IXQF LL�
generice? Dar de o mHWRG �FH�DSDU LQH�DFHOHLDúL�IXQF LL�JHQHULFH"� 

10. &DUH�HVWH�FRQGL LD�FD�R�PHWRG �V �SRDW �IL�DSHODW �GH�DOW�RELHFW��UHJXO ��GH�R�DOW �
PHWRG � D� XQHL� IXQF LL� JHQHULFH� VDX� ODQVDW � vQ� H[HFX LH� OD� WRS-level? Cum se 
SURFHGHD] �vQ�FD]XO�IXQF LLORU�JHQHULFH�UHFXUVLYH? 

11. 3RDWH�IL�R�IXQF LH�JHQHULF �UHFXUVLY ��VDX�QXPDL�IXQF LLOH�GHILQLWH�FX�deffunction 
pot fi recursive? 

12. &XP�VH�VWDELOHúWH�IDSWXO�F �GRX �VDX�PDL�PXOWH�PHWRGH�DSDU LQ�DFHOHLDúL�IXQF LL�
JHQHULFH"�ÌQ�FH�FRQGL LL�SRDWH�IL�vQORFXLW �R�PHWRG �D�XQHL�IXQF LL�JHQHUice cu o 
DOWD�PHWRG �UHFHQW�GHILQLW " 

13. &XP�HVWH�LQGH[XO�DVLJQDW�vQ�PRG�DXWRPDW�GH�F WUH�&/,36�ILHF UHL�PHWRGH��&DUH�
HVWH�IXQF LD�FX�DMXWRUXO�F UHL�SRDWH�IL�DFHVWD�YL]XDOL]DW" 

14. ([LVW �SRVLELOLWDWHD�FD�vQ�LQWHULRUXO�XQHL�IXQF LL�JHQHULFH�UHFXUVLYH�V �VH�DSHOH]e 
metode diferite? 

15. &H� IHO� GH� UHVWULF LL� VH� SRW� DVRFLD� OD� GHILQLUH� DUJXPHQWHORU� XQHL�PHWRGH"� (VWH�
DIHFWDW � vQ� PRG� GLUHFW� YLWH]D� GH� J VLUH� D� XQHL� PHWRGH� GH� FRPSOH[LWDWHD�
parametrilor restrictivi? 

16. (VWH�REOLJDWRULH�DVRFLHUHD�GH�UHVWULF LL�SHQWUX�ILHFDUH�SDUDPHtru? Sunt permise 
clasele redundante în lista claselor folosite într-R�UHVWULF LH�GH�WLS" 

(defmethod f ((?a  SYMBOL  LEXEME))) 

17. 3HQWUX�D� LQWURGXFH�R�UHVWULF LH�GH�LQWHURJDUH�HVWH�REOLJDWRULH�LQWURGXFHUHD�XQHL�
UHVWULF LL�GH�WLS"�&DUH�GLQ�PHWRGHOH�GHILQLWH�PDi jos sunt corecte? 

(defmethod f ((?a  NUMBER (> ?a 1) ))) 

(defmethod f ((?a (> ?a 1) ))) 

18. 3HQWUX� PHWRGHOH� GH� PDL� VXV�� GHRDUHFH� DX� DFHODúL� QXP U� GH� SDUDPHWUL� YD� IL�
UHDOL]DW �R�VXSUDVFULHUH" 

19. 'DF �VH�GRUHúWH�LQW\URGXFHUHD�SHQWUX��XQ�SDUDPHWUX�D�XQHL�UHVWULF LL�GH�WLS�úL�D�
XQHL� UHVWULF LL� GH� LQWHURJDUH� HVWH� REOLJDWRULH� LQWURGXFHUHD� DFHVWRUD� vQWU-o 
DQXPLW �RUGLQH"�6XQW�DPEHOH�PHWRGH�GHILQLWH�PDL�MRV�FRUHFWH" 

(defmethod f ((?a  NUMBER  (> ?a 1) ))) 

(defmethod f ((?a  (> ?a 1) NUMBER))) 

20. 'DF � UHVWULF LD�GH� WLS�QX� UHVSHFW � WLSXULOH�GH�DUJXPHQWH�DFFHSWDWH�GH� IXQF LLOH�
GLQ� UHVWULF LLOH� GH� LQWHURJDUH� VH� VHPQDOHD] � HURDUH"� 9D� DFFHSWD� &/,36-ul 
definirea unei metode cum este cea de mai jos? 

(defmethod f ((?a  STRING  (> ?a 1) ))) 

21. Pot fi folosite într-R� UHVWULF LH�GH� LQWHURgare variabile globale sau apelurile de 
IXQF LL�GHILQLWH�GH�XWLOL]DWRU"�([LVW � UHVWULF LD�GH�D�IL�IRORVLWH�GRDU�IXQF LLOH�GH�
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VLVWHP"� 'DF � DYHP� GHILQLWH� IXQF LLOH� is_valid, negate� úL� YDULDELOD� JOREDO �
?*MAX*�VXQW�FRUHFWH�XUP WRDUHOH�PHWRGH" 

  (defmethod f ((?a  (is_valid ?a)) )) 
(defmethod g ((?a  (> (negate ?a) –1)) )) 
(defmethod h ((?a  (> ?a ?*MAX*)) )) 

22. &kQG� PDL� PXOW� GH� R� PHWRG � HVWH� DSOLFDELO � XQXL� VHW� GH� DUJXPHQWH� YRU� IL�
DSOLFDWH�WRDWH�DFHVWH�PHWRGHOH�OD�DSHOXO�IXQF LHL�JHQHULFH" 

23. 3RDWH� IL� FRQWURODW � H[HFX LD� IXQF LLORU� JHQHULFH� SULQ� IRORVLUHD� YDULDELOHORU�
JOREDOH"�'DF �GD��H[HPSOLILFD L� 

24. )XQF LLOH�GH�VLVWHP�SRW�IL�VXSUDvQF UFDWH��VDX�SHQWUX�DFHDVWD�SRW�IL�IRORVLWH�GRDU�
IXQF LLOH�GHILQLWH�GH�XWLOL]DWRU" 

25. &XP�VH�SRDWH�FDOFXOD�QXP UXO�GH�SDUDPHWUL�SH�FDUH�vL�SRDWH�DFFHSWD�R�IXQF LH�
JHQHULF "�$FHVW�QXP U�HVWH�IL[" 

26. 3RW�IL�IRORVL L�PDL�PXO L�SDUDPHWUL�PXOWLSOL"�6H�SRW�DVRFLD�UHVWULF LL�GH�WLS�VDX�GH�
LQWHURJDUH� SDUDPHWULORU� PXOWLSOL"� $FHúWL� PRGLILF � vQ� YUH-XQ� IHO� QXP UXO�
argumentelor pe care le poate accepta func LD�JHQHULF " 

27. &XP�VH�DSOLF �UHVWULF LLOH�GH�LQWHURJDUH�XQXL�SDUDPHWUX�PXOWLSOX"�&H�YD�JHQHUD�
XUP WRDUHD�IXQF LH�JHQHULF �SHQWUX�DSHOXO� 

(defmethod +  (($?any INTEGER (> $?any 0)) )) 

28. Ce valoare are variabila ?current-DUJXPHQW�GXS �DSHODUHD�XUP WRDUHL�PHWRGH? 

(defmethod +  (($?any INTEGER (evenp ?current-argument))) 
(printout  t  ?current-argument)) 

29. 'DF � QX� DYHP� QLFL� XQ� DUJXPHQW� vQ� SDUDPHWUXO� PXOWLSOX� HVWH� H[DPLQDW � R�
UHVWULF LH� GH� LQWHURJDUH"�&H� YD� UHWXUQD� DSHOXO� XQHL� IXQF LL� JHQHULFH� XUP WRDUH�
GDF �QX�VSHFLILF �YDORUL�(f) pentru parametru multiplu? 

(defmethod f  (($?any  (> (length$ ?any) 2)))  yes) 

30. )RORVLUHD�XQHL�UHVWULF LL�GH�LQWHURJDUH��FH�IRORVHúWH�XQ�DUJXPHQW�OD�FDUH�QX�V-a 
DMXQV�vQF �LQ�OLVWD�GH�SDUDPHWUL�GXFH�OD�DSDUL LD�XQHL�HURUL"�� 

(defmethod f  ((?arg  (> (length$ ?any) 1))  $?any)  yes) 

 
 4.4. Probleme rezolvate 

1. 6XSUDvQF UFDUHD� RSHUDWRUXOXL� GH� vPS U LUH –� 6 � SUHVXSXQHP� F � GXS �
HIHFWXDUHD�RSHUD LHL�GH�vPS U LUH�vQWUH�GRX �QXPHUH�GRULP�V �YL]XDOL] P�XQ��QXP U�
mai mare de zecimale. În mod normal CLIPS-XO�SHQWUX�R�RSHUD LH�GH�JHQXO�� 

CLIPS> ( /  3  7 )  
0.4285714285714285  ;17 cifre – 16 zecimale 
CLIPS> ( /  112234  7) 
16033.42857142857  ;16 cifre – 11 zecimale 
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RIHU � XQ� UH]XOWDW� FH� FRQ LQH� ��� FLIUH� �vQ� FD]XO� vQ� FDUH� SDUWHD� vQWUHDJ � HVWH� QXO ��
atunci� FLIUD���FH�DSDUH� OD� vQFHSXW�QX�HVWH� OXDW � vQ�FRQVLGHUD LH���&HHD�FH�VH�SRDWH�
REVHUYD�IRDUWH�XúRU�PDL�VXV�HVWH�IDSWXO�F �QXP UXO�PD[LP�GH�]HFLPDOH�FH�SRDWH�IL�
vizualizat este de 16. 
 Pentru simplitatea problemei se va exemplifica doar cazul în care cei doi 
RSHUDQ]L� VXQW� QXPHUH� vQWUHJL� SR]LWLYH�� 'DF � VH� GRUHúWH� HIHFWXDUHD� GH� FDOFXOH� FX�
QXPHUH�QHJDWLYH��DWXQFL�PDL� vQWkL�VH�GHWHUPLQ �VHPQXO� UH]XOWDWXOXL� úL�GDF �DFHVWD�
HVWH�QHJDWLY��DWXQFL�VH�YD�SXQH�vQ�IDWD�FDUDFWHUXO�PLQXV��'DF �VH�GRUHúWH�HIHFWXDUHD�
de opera LL� FX�QXPHUH� IORWDQWH�� DWXQFL� VH� FDOFXOHD] �RSHUD LD�SUHVXSXQkQG�FHL�GRL�
RSHUDQ]L�FD�ILLQG� vQWUHJL�úL� vQ�IXQF LH�GH�SR]L LD�YLUJXOHL�GLQ�ILHFDUH�VH�YD�GHSODVD�
YLUJXOHL�vQ�UH]XOWDWXO�RE LQXW��3VHXGRFRGXO�IXQF LHL�HVWH�XUP WRUXO� 

 )XQF LD�vPS U LUH 
 calculHD] �úL�DILúHD] �FkWXO�vPS U LULL��úL�SXQFWXO� 
 �VH�FDOFXOHD] �SDUWHD�IUDF LRQDU � 
  �GHvPS U LWXO�HVWH�HJDO�FX�UHVWXO�vPS U LULL��vQPXO LW�FX�]HFH� 
      UHSHW  cât timp nu s-DX�FDOFXODW�QXP UXO�GH�]HFLPDOH�VSHFLILFDWH 
    GDF �GHvPS U LWXO�HVWH�]HUR 
    atunci�RSUHúWH�EXFOD 
  ��DILúHD] �R�QRX �]HFLPDO ��FkWXO�vPS U LULL 
  ��GHvPS U LWXO�HVWH�HJDO�FX�UHVWXO�vPS U LULL��vQPXO LW�FX�]HFH 
      VIkUúLW�EXFO  
 VIkUúLW�IXQF LH 

 'XS � FDOFXODUHD� S U LL� vQWUHJL�� HJDO � SUDFWLF� FX� FkWXO� vPS U LULL�� IDSWXO� F �
noul GHvPS U LW� HVWH� HJDO� GH� ILHFDUH� GDW � QX� UHVWXO� vPS U LULL� vQPXO LW� FX� ]HFH�� QH�
DVLJXU �DXWRPDW�IDSWXO�F �OD�XUP WRDUHD�RSHUD LH�GH�vPS U LUH�FkWXO�YD�IL�GH�PD[LP�
R�FLIU ��vQWUH���úL�����ÌQ�DFHVW�IHO�VH�FDOFXOHD] �UkQG�SH�UkQG�ILHFDUH�FLIU �]HFLPDO ��
AlgoriWPXO�GH�PDL�VXV�UHDOL]HD] �GRDU�DILúDUHD�UH]XOWDWXOXL��GDU�vQ�FD]XO�vQ�FDUH�VH�
GRUHúWH�úL�UHWXUQDUHD�UH]XOWDWXOXL��DWXQFL�GDW�ILLQG�IDSWXO�F �vQ�&/,36�VXQWHP�OLPLWD L�
OD�XQ�DQXPLW�LQWHUYDO�SHQWUX�QXPHUHOH�vQWUHJL�VDX�QXPHUHOH�IORWDQWH��GXS �GHS úLUHD�
acestXLD�DUH�ORF�R�HURDUH�GH�³GHS úLUH´��SUREOHPD�VH�FRPSOLF � 

,GHHD� IRDUWH� VLPSO � SULQ� FDUH� VH� SRDWH� UH]ROYD� WRWXúL� úL� DFHDVW � SUREOHP �
FRQVW �vQ�VWRFDUHD�UH]XOWDWXOXL�vQWU-XQ�úLU�GH�FDUDFWHUH��ÌQ�DFHVW�IHO�UH]XOWDWXO�IXUQL]DW�
OD�LHúLUH�SRDWH�DYHD�XQ�QXP U�IRDrte mare de zecimale (chiar 10000). 

(defmethod   /    ((?a INTEGER (> ?a 0)) (?b INTEGER (> ?b 0))  
   (?nr_cifre INTEGER (> ?nr_cifre 0))) 

(bind ?rez (str-cat   ""   (div ?a ?b) ".")) 
(bind ?a (* (mod ?a ?b) 10)) 
(loop-for-count (?i 1 ?nr_cifre) 
 (if (= ?a 0) then (break)) 
 (bind ?rez (str-cat ?rez (div ?a ?b) )) 
 (bind ?a (* (mod ?a ?b) 10)) ) 
(return ?rez) 

) 
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'LQ�DFHVW�PRPHQW�SXWHP�SUDFWLF�HIHFWXD�RSHUD LL�GH�vPS U LUH�GLUHFW�GH�OD�
prompterul CLIPS-XOXL�� GDU� vQ� FD]XO� vQ� FDUH� FHL� WUHL� RSHUDQ]L� �GHvPS U LWXO��
vPS U LWRUXO�úL�QXP UXO�GH�]HFLPDOH��QX�VXQW�QXPHUH�vQWUHJL�SR]LWLYH��&/,36-ul va 
IRORVL�IXQF LD�VLVWHP�SHQWUX�D�HIHFWXD�vPS U LUHD� 

CLIPS> ( /  2.3  7  30) 
0.03285714285714286 
CLIPS> (/  -2  3  30)  ;se împarte -��OD���úL�DSRL�OD����� !�-2 / 90 
-0.0222222222222222 
CLIPS> ( /  3  7  30)  
“0.428571428571428571428571428571” �VH�UHWXUQHD] �XQ�úLU 

3HQWUX�D�IRU D�LQWURGXFHUHD�FRUHFW �D�RSHUDQ]LORU�VH�SRDWH�UHDOL]D�HYHQWXDO�R�
UHJXO ��XQGH�SHQWUX�ILHFDUH�RSHUDQG�VH�VW �vQWU-R�EXFO �FkW�WLPS�QX�VH�LQWURGXFH�OD�
LQWUDUH�XQ�QXP U�vQWUHJ�úL�SR]LWLY�� 

(defrule introducere_date 
=> 
(printout t " Functia (impartire ?a ?b ?c) " t) 
(printout t ", unde ?a este deimpartitul" t) 
(printout t "       ?b este impartitorul" t) 
(printout t "    si ?c numarul de zecimale (1 -10000) "t) 
(printout t "a: ") 
(while (and (not (integerp (bind ?a (read)))) (> ?a 0)) 
 (printout t "a (intreg pozitiv) :") ) 
(printout t "b: ") 
(while (and (not (integerp (bind ?b (read)))) (> ?b 0)) 
 (printout t "b (intreg pozitiv) :") ) 
(printout t "c: ") 
(while (and (not (integerp (bind ?c (read)))) (> ?c 0)) 
 (printout t "c (intreg pozitiv) :") ) 
(printout t  (/ ?a ?b ?c)) 

) 
 Pentru cazul în care s-DU�GRUL� LPSOHPHQWDUHD�XQHL�PHWRGH�FDUH�V �DFFHSWH�
FD�SDUDPHWUL�úL�QXPHUH�IORWDQWH��HYHQWXDO�FKLDU�úL�QXPHUH�QHJDWLYH�SXWHP�GHWHUPLQD�
VHPQXO� RSHUD LHL� úL� HYHQWXDO� GHSODVDPHQWXO� YLUJXOHL� SHQWUX� FD]XO� vQ� FDUH� DP�
presupune c �FHOH�GRX �QXPHUH�VXQW�vQWUHJL��VH�HOLPLQ �SXQFWXO���3HQWUX�D�RE LQH�R�
IXQF LH�JHQHULF �PDL�PLF ��VH�YRU�GHILQL�vQ�DIDUD�PHWRGHL�IXQF LLOH�sign, del úL�ins. 
 )XQF LD�sign�UHWXUQHD] � XQ� úLU� YLG� GDF � DPEHOH� DUJXPHQWH� VXQW� SR]LWLYH�
sau negative, sau caracterul ‘-µ��GDF �XQXO�GLQWUH�DUJXPHQWH�HVWH�QHJDWLY�� 

(deffunction sign (?a ?b) 
 (if (or (and (neq ?a (abs ?a)) (eq ?b (abs ?b)) ) 
  (and (eq ?a (abs ?a)) (neq ?b (abs ?b)) ) ) 
  then (return "-") 
  else (return "") ) 
) 
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 3ULQ�H[SUHVLD�GLQ�FRQGL LD�LQVWUXF LXQLL� ,)�VH�UHDOL]HD] �SUDFWLF�R�UHVWULF LH�
GH�WLS�;25��VDX�H[FOXVLY���D�F UHL�YDORDUH�GH�DGHY U�HVWH�758(��QXPDL�vQ�FD]XO�vQ�
FDUH�FHL�GRL�SDUDPHWUL�DX�YDORULOH�GH�DGHY U�GLIHULWH�� 

bababa � �  

)XQF LD� XUP WRDUH� del� úWHUJH� XQ� FDUDFWHU� GLQWU-XQ� úLU� GH� SH� R� SR]L LH�
VSHFLILFDW � úL� UHWXUQHD] � úLUXO� DVWIHO� IRUPDW�� 'DF � SHQWUX� DUJXPHQWXO� ?char se 
LQWURGXFH�XQ�úLU�GH�FDUDFWHUH��úWHUJHUHD�DFHVWXLD�HVWH�UHDOL]DW �QXPDL�vQ�FD]XO�vQ�FDUH�
DFHVWD�HVWH�XQ�VXEúLU�DO�OXL�?string.  

(deffunction del (?char ?string) 
(if (bind ?poz (str-index ?char ?string))  
 then   (bind ?first (sub-string 1 (- ?poz 1) ?string)) 
           (bind ?last (sub-string (+ ?poz 1) (length ?string) ?string)) ) 

  (return (str-cat ?first ?last)) 
) 

 ÌQ�DGL LH�SHQWUX�IXQF LD�DQWHULRDU �HVWH�UHDOL]DW �IXQF LD�LQV��FDUH�LQWURGXFH�
un caracter într-XQ�úLU�vQWU-R�SR]L LH�VSHFLILFDW ��'H�DVHPHQHD�GDF �VH�LQWURGXFH�FD�
argument pentru ?char XQ�úLU�GH�FDUDFWHUH��DFHVWD�YD�IL�LQWURGXV�vQ�?string începând 
FX�SR]L LD�VSHFLILFDW �GH�?poz. 

(deffunction ins (?poz ?char ?string) 
 (bind ?first (sub-string 1 (- ?poz 1) ?string)) 
 (bind ?last (sub-string ?poz (length ?string) ?string)) 
 (return (str-cat ?first ?char ?last)) 
) 

 6H�SRW�IDFH�YHULILF UL�DVXSUD�FRUHFWLWXGLQLL�IXQF LLORU�QRX�FUHDWH� 
 CLIPS> (sign -3 4) 
 TRUE 
 CLIPS> (sign -3 -7) 
 FALSE 
 CLIPS> (del  "."   "23.45") 
 2345 
 CLIPS> (ins  3  ".0"   "234") 
 23.04 
 ÌQ� DFHVW� PRPHQW� YRP� UHDOL]D� R� PHWRG � FDUH� DFFHSW � FD� DUJXPHQWH� úL�
QXPHUH� IORWDQWH� úL� QXPHUH� QHJDWLYH��'XS � FH� DUJXPHQWHOH� YRU� IL� WUDQVIRUPDWH� vQ�
numerH�vQWUHJL�SR]LWLYH��VH�YD�DSHOD�UHFXUVLY�IXQF LD�GH�vPS U LUH��'H�DFHDVW �GDW ��
YD�IL�DSOLFDW �SULPD�PHWRG ��FDUH�DYHD�FD�UHVWULF LH�GH�WLS�SHQWUX�YDULDELOHOH�?a�úL�?b 
tipul INTEGER��³3HQWUX�D� WUDQVIRUPD�XQ�úLU�GLQ�FDUH�D�IRVW�HOLPLQDW�FDUDFWHUXO�³�´�
(ce sHSDUD� SDUWHD� vQWUHDJ � GH� SDUWHD� IUDF LRQDU � GLQWU-XQ� QXP U� IORWDQW��� vQWU-un 
QXP U� vQWUHJ� VH� IRORVHúWH� IXQF LD� eval�� $FHDVW � IXQF LH�� GXS � FXP� VH� úWLH� HVWH�
IRORVLW �GH�RELFHL�SHQWUX�HYDOXDUHD�XQRU�H[SUHVLL��GH�H[HPSOX�(eval “(+ 2 3)”) ar 
furniza ca rezultaW� ����'DF � úLUXO� GH� FDUDFWHUH� SULPLW� FD� DUJXPHQW� HVWH� XQ� QXP U�
DFHDVW � IXQF LH� UHWXUQHD] � vQ� XUPD� HYDOX ULL� H[SUHVLHL� QXP UXO� UHVSHFWLY�� )XQF LD�
JHQHULF � SRDWH� IL� VFULV � úL� vQWU-R� IRUP � PDL� FRPSDFW �� I U � D� VH� PDL� DSHOD� GLQ�
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LQWHULRUXO�DFHVWHLD�DOWH� IXQF LL definite de utilizator, dar în acest caz se pierde din 
FODULWDWHD�FRGXOXL�úL�VH�P UHúWH�IRDUWH�PXOW�GLPHQVLXQHD�FRUSXOXL�IXQF LHL� 
  
(defmethod   /    ((?a NUMBER) (?b NUMBER) (?nr_cifre INTEGER (> ?nr_cifre 0))) 
 (bind ?rez (sign ?a ?b))    (bind ?a (abs ?a))    (bind ?b (abs ?b)) 
 (if (neq ?a (integer ?a))     ;daca este flotant 
  then     (bind ?a (str-cat ?a)) 
  (bind ?na (- (length ?a) (str-index "." ?a))) 
  (bind ?a (eval (del "." ?a)))  
  else (bind ?na 0) ) 
 (if (neq ?b (integer ?b))     ;daca este flotant 
  then     (bind ?b (str-cat ?b)) 
  (bind ?nb (- (length ?b) (str-index "." ?b))) 
  (bind ?b (eval (del "." ?b)))  
  else (bind ?nb 0) ) 

(bind ?rez  (str-cat ?rez  (/  ?a  ?b ?nr_cifre)))  ;apel recursiv 
(bind ?nc (str-index "." ?rez)) 

 (return (ins (+ (- ?nb ?na) ?nc) "."  (del "." ?rez))) 
) 
 Variabilele ?na� úL� ?nb� S VWUHD] � QXP UXO� GH� ]HFLPDOH� SH� FDUH� vO� FRQ LQH�
variabila ?a�úL�UHVSHFWLY�?b��3HQWUX�D�GHWHUPLQD�SR]L LD�SH�FDUH�R�DUH�YLUJXOD�vQ�úLUXO�
ILQDO� VH� S VWUHD] � úL� SR]L LD� YLUJXOHL� vQ� úLUXO� RE LQXW� vQ� XUPD� DSHOXOXL� UHFXUVLY� vQ�
variabila ?nc��'LIHUHQ D�(- ?nb ?na)�RIHU �SUDFWLF�YDORDUHD�FX�FDUH�WUHEXLH�GHSODVDW �
YLUJXOD�OD�VWkQJD�VDX�OD�GUHDSWD��6H�PDL�REVHUY �IDSWXO�F �GXS �VWDELOLUHD�VHPQXOXL�
RSHUD LHL��DPELL�RSHUDQ]L�GHYLQ�SR]LWLYL��FX�DMXWRUXO�IXQF LHL�abs. 
 3HQWUX� RE LQHUHD� QXPHUHORU� vQWUHJL� �HOLPLQDUHD� YLUJXOHL��� DX� IRVW� IRORVLWH�
QXPDL�RSHUD LL�FX�úLUXUL�GH�FDUDFWHUH��6H�SRDWH�LPSOHPHQWD�úL�R�YDULDQW �vQ�FDUH�VH�
GHWHUPLQ �SR]L LD�YLUJXOHL�I U �D�VH�IRORVL�DVWIHO�GH�IXQF LL� 

(deffunction virg (?n) 
  (bind ?poz 0) 

 (while (neq (- (integer ?n) ?n)    0   0.0) 
  (bind ?poz (+ ?poz 1)) (bind ?n (* ?n 10)) ) 
 (return ?poz) 
) 
)XQF LD�virg� GHILQLW �PDL� VXV�� YHULILF � SUDFWLF� vQWU-R� EXFO � GDF � GLIHUHQ D�

vQWUH�QXP UXO�SULPLW�FD�DUJXPHQW�vQPXO LW�FX�]HFH�úL�SDUWHD�VD�vQWUHDJ �HVWH���VDX�
����� 'H� UH LQXW� IDSWXO� F � vQ� &/,36� QXP UXO� vQWUHJ� �� QX� HVWH� LGHQWLF� FX� QXP UXO�
IORWDQW������VH�SRDWH�YHULILFD�OD�SURPSWHU���HT����������UHWXUQHD] �VLPEROXO�)$/6(��
úL�SHQWUX�D�QX�DMXQJH�VH�RE LQH�R�EXFO �LQILQLW �VDX�OD�alte erori trebuiesc verificate 
DPEHOH�YDORUL��6H�DUDW �úL�FXP�UXOHD] �EXFOD�:+,/(� 

CLIPS> (virg  2.345)   2.345   –    2    = 0.0 FALSE 
3     23. 45  –   23   = 0.0 FALSE 
CLIPS> (virg 3)   234.5   –  234  = 0.0  FALSE 
0     2345.0 – 2345 =  0.0 TRUE 
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) U � D� PDL� LQVLVWD� DVXSUD� PRGLILF ULORU� FH� WUHEXLHVF� HIHFWXDWH� DVXSUD�
IXQF LHL�JHQHULFH�FH�DSHOHD] �IXQF LD�virg�GHILQLW �PDL�VXV��YD�PDL�IL�SUH]HQWDW �R�
YDULDQW �PXOW�VLPSOLILFDW �D�PHWRGHL�FH�DFFHSWD�FD�DUJXPHQW�QXPHUH�IORWDQWH�� 

De multe ori codul unei func LL�SRDWH�IL�UHVWUkQV��IRORVLQGX-QH�GH�IDFLOLW LOH�
IRORVLWH� GH� &/,36� SHQWUX� DQXPLWH� IXQF LL�� ÌQ� FD]XO� GH� ID �� FXQRVFkQG� IDSWXO� F �
IXQF LLOH� div� úL� mod� FDUH� FDOFXOHD] � FkWXO� úL� UHVSHFWLY� UHVWXO� XQHL� RSHUD LL� GH�
vPS U LUH��DFFHSW �QX�QXPDL�DUJXPHQWH�GH� WLS� vQWUHJ��FL� úL�QXPHUH� IORWDQWH� VH�SRW�
HOLPLQD�WRDWH�IXQF LLOH�GHILQLWH�PDL�VXV��FDUH�GHWHUPLQDX�SR]L LD�YLUJXOHL�VDX�VHPQXO�
RSHUD LHL��0HWRGD�XUP WRDUH�QX�GLIHU �GH�SULPD�PHWRG ��FH�DFFHSWD�FD�DUJXPHQWH�
GRDU�QXPHUH�vQWUHJL�SR]LWLYH��GHFkW�SULQ�GRX �IXQF LL abs, introduse în momentul în 
FDUH�VH�WUHFH�OD�FDOFXOXO�S U LL�IUDF LRQDUH��3UDFWLF�OD�SULPXO�DSHO�div��VH�VWRFKHD] ��
VHPQXO�RSHUD LHL� �GDF � HVWH�QHFHVDU��� úL� RGDW �SUREOHPD� VHPQXOXL� ILLQG� UH]ROYDW ��
IXQF LD�mod va primi ca argumente numere pozitive (deoaUHFH� GDF � XQXO� GLQWUH�
DUJXPHQWH�HVWH�QHJDWLY�úL�UH]XOWDWXO�SRDWH�IL�QHJDWLY�(abs –6 4)�UHWXUQHD] �-2 ). 

(defmethod   /  ((?a NUMBER) (?b NUMBER) (?nr_cifre INTEGER (> ?nr_cifre 0))) 
 (bind ?rez "") 
 (bind ?rez (str-cat ?rez (div ?a ?b) ".")) 
 (bind ?a (* (mod (abs ?a) (abs ?b)) 10)) 
 (loop-for-count (?i 1 ?nr_cifre) 
  (if (= ?a 0) then (break)) 
  (bind ?rez (str-cat ?rez (div ?a ?b) )) 
  (bind ?a (* (mod ?a ?b) 10)) ) 
 (return ?rez) 
) 

 3HQWUX� D� UHDOL]D� R� DILúDUH� GHRVHELW � D� UH]XOWDWXOXL� VH� SRDWH� LPSOHPHQWD�o 
IXQF LH� FDUH� V � FDOFXOH]H� úL� SHULRDGD� XQXL� QXP U� IORWDQW� VWRFDW� vQWU-XQ� úLU��$VWIHO�
SHQWUX� RSHUD LD� (/ 3 7 30)� VH� RE LQH� � ��������������������������������� úL�
DFHDVW � YDORDUH� SRDWH� IL� VFULV � PDL� VLPSOX� ����������� LQkQG� FRQW� GH� IDSWXO� F �
numerele se repet �� 3ULQ� GHWHUPLQDUHD� SHULRDGHL� SRW� IL� DVWIHO� VFULVH� UH]XOWDWHOH�
RSHUD LHL�GH�vPS U LUH�vQWU-R�IRUP �PDL�VLPSO � 

(deffunction period (?str) 
(bind ?len (length ?str)) 
(loop-for-count (?i 1 (- ?len 1)) 

  (loop-for-count (?j (+ ?i 1) ?len) 
(if (eq (sub-string ?i ?i ?str) (sub-string ?j ?j ?str)) 
 then    (if  (verif ?i ?j ?str) 

then (return (str-cat (sub-string 1 (- ?i 1) ?str)  "(" 
           (sub-string ?i (- ?j 1) ?str)   ")"  )) 

) ) ) ) 
(return ?str) 

) 

)XQF LD� period GHILQLW � PDL� VXV�� FDXW � SRUQLQG� GH� OD� SUimul caracter al 
úLUXOXL�?str��SR]L LLOH�vQ�FDUH�DFHVWD�DSDUH�GLQ�QRX��ÌQ�FRQGL LLOH�vQ�FDUH�VH�J VHúWH�R�
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DVWIHO� GH� SR]L LH�� HVWH� DSHODW � IXQF LD� verif�� FDUH� UHWXUQHD] � VLPEROXO� 758(� GDF �
VXEúLUXO�GLQWUH�FHOH�GRX �SR]L LL�VH�UHSHW �vQ�PRG�SHULRGLF�SkQ �OD�VIkUúLWXO�úLUXOXL��
'DF �VH�J VHúWH�XQ�DVWIHO�GH�VXEúLU�DWXQFL�H[HFX LD�IXQF LHL�HVWH�RSULW �IRORVLQGX-se 
comanda return��PXOW�PDL� DYDQWDMRDV � vQ� DFHVW� FD]� GHFkW� IRORVLUHD� XQRU� FRPHQ]L�
break��QHFHVDUH�LHúLULL�GLQ�FHOH�GRX �EXFOH�IRU�LPEULFDWH��ùLUXO�GH�FDUDctere returnat 
S VWUHD] � LGHQWLF� úLUXO� VXUV � SkQ � OD� SR]L LD� vQ� FDUH� D� IRVW� J VLW � SHULRDGD�� úL�
vQFDGUHD] �vQWUH�GRX �SDUDQWH]H�GHVFKLVH�VXEúLUXO�FH�VH�UHSHW � 

(deffunction verif  (?i ?j ?str) 
(bind ?k ?j)  
(bind ?len (length ?str)) 

 (bind ?bool TRUE)  
 (bind ?step (- ?j ?i)) 
 (bind ?period (sub-string  ?i  (- ?j 1) ?str)) 
 (while (and (<= (+ ?k ?step -1) ?len) ?bool) 
  (bind ?bool (eq  ?period   (sub-string ?k (+ ?k ?step -1) ?str)))   
  (bind ?k (+ ?k ?step)) ) 
 (return ?bool) 
) 
 'XS � FXP� VH� REVHUY � vQ� XOWLPD� IXQF LH� GHILQLW � VH� YHULILF � vQWU-R� EXFO �
ZKLOH� GDF � VXEúLUXO� FXSULQV� vQWUH� SR]L LLOH� ?i� úL� ?j� VH� UHSHW �� PDL� SX LQ� XOWLPHOH�
FDUDFWHUH�GLQ�úLU��GDF �DFHVWHD�QX�PDL�SRW�IRUPD�R�SHULRDG ��$FHVW�IDSW�QX�DU�WUHEXL�
V � JHQHUH]H� SHQWUX� úLUXUL� OXQJL� GH� FDUDFWHUH� �SHVWH� ���� úL� DU� SUH]HQWD� úL� DYDQWDMXO�
QHJOLM ULL�XOWLPHL�FLIUH�vQ�FD]XO�vQ�FDUH�DFHDVWD�D�IRVW�URWXQMLW � 

 CLIPS> (period  (/  3  7  30) 
 0.(428571) 
 CLIPS> (period  “2342348”) 
 (234) 
 CLIPS> (verif  3  5  “0.12312312312345”) ������������VH�J VHúWH���(123) 

TRUE 

 3HQWUX� D� YHULILFD� GDF � XOWLPHOH� FDUDFWHUH� IDF� SDUWH� GLQ� SHULRDG �� VH� SRDWH�
modifica comanda (return ?bool) cu  

    (return (and ?bool (str-index (sub-string ?k ?len ?str) ?period) )) 

2�DOW � SUREOHP � FRQVW � vQ� IDSWXO� F � SHQWUX� GHWHUPLQDUHD� SHULRadei, nu se 
YHULILF � GRDU� SDUWHD� IUDF LRQDU � úL� DFHVW� IDSW� SRDWH� IL� UHPHGLDW�� SULQ� VFKLPEDUHD�
valorii de start a variabilei ?i din (loop-for-count (?i 1 (- ?len 1)) 

(loop-for-count (?i  (str-index "." ?str)  (- ?len 1)) 
)XQF LD�period SRDWH�IL�IRORVLW �úL�SHQWUX�GHWHUPLQDUHD�XQXL�VXEúLU�FDUH�VH�

UHSHW � vQWU-XQ� úLU�� I U � D� DYHD� FRQGL LD� FD� GDWHOH� GH� LQWUDUH� V � ILH� QXPHUH� IORWDQWH�
�QHILLQG� QHFHVDU � vQ� DFHVW� FD]� GHWHUPLQDUH� S U LL� IUDF LRQDUH��� )XQF LD� SRDWH� IL�
DGDSWDW �SHQWUX�D�VH�GHWHUPLQD�DFHOH�úLUXUL�FDUH�VH�UHSHW �SHULRGLF�GH�XQ�QXP U�GH�
ori specificat la intrare printr-un argument. 

 (period   "copiii")           =====>             cop(i) 
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2.  2SHUD LL�FX�QXPHUH�OXQJL –�'DF �vQ�H[HPSOXO�DQWHULRU�VH�DILúD�UH]XOWDWXO�XQHL�
vPS U LUL� FX� XQ� QXP U� PDUH� GH� ]HFLPDOH� H[DFWH�� GH� DFHDVW � GDW � VH� GRUHúWH�
HIHFWXDUHD�XQRU�RSHUD LL�GH�DGXQDUH��vQPXO LUH�VDX�FKLDU�ULGLFDUH�OD�SXWHUH�IRORVLQG�
astfel de numere. Pentru a realiza acest lucru vor fi folosite pentru stocarea 
QXPHUHORU�WRW�úLUXULOH�GH�FDUDFWHUH� 
 Cu ajutorul metodeL� GHILQLWH� PDL� MRV� HVWH� VXSUDvQF UFDW� RSHUDWRUXO� ���
DOJRULWPXO�SULQ�FDUH�HVWH�LPSOHPHQWDW �DFHDVW �IXQF LHL�JHQHULF �ILLQG�IRDUWH�VLPSOX��
Primul operand ?a�WUHEXLH�V �ILH�PDL�PLF�GHFkW�DO�GRLOHD�RSHUDQG�?b��'DF �DFHDVW �
FRQGL LH�QX�HVWH�vQGHSOLQLW �OD�DSHOXO�IXQF LHL��DWXQFL�VH�PDL�DSHOHD] �R�GDW �PHWRGD�
�DSHO�UHFXUVLY���GH�DFHDVW �GDW �SR]L LD�SDUDPHWULORU� ILLQG�LQYHUVDW ��6H�DGXQ �FHOH�
GRX � QXPHUH� FLIU � FX� FLIU �� WUDQVSRUWXO� VSUH� FLIUHOH� XUP WRDUH� ILLQG� VWRFDW� vQWU-o 
YDULDELO �?carry��LQL LDO�QXO ���ÌQ�PRPHQWXO�FkQG�FLIUHOH�SULPXOXL�QXP U��PDL�PLF�
decât cel de-DO� GRLOHD�� DX� IRVW� WRDWH� FLWLWH�� VH� DGXQ � FLIUHOH� U PDVH� GLQ� FHO� GH-al 
GRLOHD�úLU�� LQkQGX-VH�FRQW�úL�GH�YDULDELOD�GH�WUDQVSRUW�?carry��ÌQ�ILQDO�GDF �DFHDVW �
YDULDELO �QX�HVWH�QXO �FLIUHOH�-a) acesteLD�WUHEXLHVF�DG XJDWH�OD�úLUXO�?rez. 

(defmethod  +  ((?a STRING) (?b STRING)) 
      (bind ?rez  "")      (bind ?n (length ?a))    
      (bind ?carry 0)     (bind ?m (length ?b)) 
      (if (> ?n ?m) 
       then  (+ ?b ?a) 
       else  (loop-for-count (?i 0 (- ?n 1)) 
         (bind ?ca (eval (sub-string (- ?n ?i) (- ?n ?i) ?a))) 
         (bind ?cb (eval (sub-string (- ?m ?i) (- ?m ?i) ?b))) 
         (bind ?suma (+ ?ca ?cb ?carry)) 
         (bind ?rez (str-cat (mod ?suma 10) ?rez)) 
         (bind ?carry (div ?suma 10)) 
   ) 
   (loop-for-count (?i ?n (- ?m 1)) 
         (if (neq ?carry 0) 
           then (bind ?suma (+ (eval (sub-string (- ?m ?i) (- ?m ?i) ?b)) ?carry)) 
       (bind ?rez (str-cat (mod ?suma 10) ?rez)) 
       (bind ?carry (div ?suma 10)) 
            else  (return (str-cat (sub-string 1 (- ?m ?i) ?b) ?rez))  
   )     ) 
 (if (neq ?carry 0) 
  then (return (str-cat ?carry ?rez)) 
  else (return ?rez) )) 
 ) 

 ÌQ� ORFXO� DSHOXOXL� IXQF LHL� (eval (sub-string (- ?n ?i) (- ?n ?i) ?a))), care 
UHWXUQHD] �FLIUD�VWRFDW �vQ�úLUXO�GH�FDUDFWHUH ?a SH�SR]L LD�(- ?n ?i), s-ar putea folosi 
R�GHILQL�R�IXQF LH�digit�úL�DSHOXO�vQ�DFHVW�IHO�DU�IL�PDL�VLPSOX�(digit ( -?n ?i) ?a). 

(deffunction digit (?poz ?str) 
 (return (eval (sub-string ?poz ?poz ?str))) ) 
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Se poate observa lansând comenzi direct la prompter cum pentru 
XUP WRDUHD�RSHUD LH�GH�DGXQDUH�( +  12345678901  1)�VH�RE LQH�XQ�UH]XOWDW�HURQDW�
(overflow) –539222986, dar pentru apelul  ( + "12345678901"  "1")�úLUXO�UHWXUQDW�
UHSUH]LQW � UH]XOWDWXO� FRUHFW� DO� RSHUD LHL�"12345678902". Din acest moment pot fi 
UHDOL]DWH�RSHUD LL�GH�DGXQDUH�FX�QXPHUH�IRDUWH�PDUL��PLL�GH�FLIUH�� 
 3HQWUX� D� LPSOHPHQWD� úL� RSHUD LLOH� GH� vQPXO LUH� FX� DVWIHO� GH� úLUXUL�� VH�
GHILQHúWH�R�PHWRG �!��FDUH�VXSUDvQFDUF �RSHUDWRUXO�³PDL�PDUH�GHFkW´�úL�FDUH�DGDXJ �
zeroXUL� vQ� SDUWHD� GUHDSW � D� QXP UXOXL�� $FHDVW � IXQF LH� HVWH� IRDUWH� XWLO � GHRDUHFH�
GXS �FXP�VH�SRDWH�REVHUYD�PDL�MRV��GXS �FH�SULPXO�RSHUDQG�HVWH�vQPXO LW�FX�ILHFDUH�
FLIU �DFHOXL�GH-DO�GRLOHD�RSHUDQG��VH�DGXQ �UH]XOWDWHOH�DVWIHO�RE LQXWH� 

   1 2 3 4 * 
          2 1 
    1 2 3 4 1234*11 = 1234*20 +1234*1        
 2 4 6 8   . CLIPS> (+ (> (*  "1234" "2") 1)  (*  "1234" "1") ) 
 2 5 9 1 4 
 3HQWUX�D�HYLWD�VLWXD LD�FkQG�QXP UXO� vQWUHJ�"SR]�FH�VHPQLILF �QXP UXO�GH�
GHSODV UL� DSOLFDWH� úLUXOXL�� HVWH� LQWURGXV� FD� SULP� DUJXPHQW� úL� &/,36-ul ar putea 
IXUQL]D�R�HURDUH��GHRDUHFH�QX�DU�J VL�R�PHWRG �DSOLFDELO ��VH�GHILQHúWH�úL�R�IXQF LH�
FDUH�V �DFFHSWH�DUJXPHQWHOH�LQWURGXVH�vQ�DFHDVW �RUGLQH� 

(defmethod > ((?str STRING) (?poz INTEGER)) 
 (loop-for-count (?i 1 ?poz) 
  (bind ?str (str-cat ?str "0"))  ) 
 (return ?str) 
) 
(defmethod > ((?poz INTEGER) (?str STRING)) 
 (> ?str ?poz) )          ;se apeleaza prima metoda >  

(defmethod * ((?str STRING) (?n NUMBER)) 
 (bind ?rez "") 
 (bind ?carry 0) 
 (bind ?len (length ?str)) 
 (loop-for-count (?i 0 (- ?len 1)) 
  (bind ?suma (+ ?carry (* (digit (- ?len ?i) ?str) ?n))) 
  (bind ?carry (div ?suma 10)) 
  (bind ?rez (str-cat (mod ?suma 10) ?rez)) 
 ) 
 (if (neq ?carry 0) 
  then (return (str-cat ?carry ?rez)) 
  else (return ?rez) ) 
) 

(defmethod * ((?n NUMBER) (?str STRING)) 
 (* ?str ?n) ) 
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 3HQWUX� vQPXO LUHD� XQXL� úLU� FX� XQ� QXP U� �vQ� FD]XO� QRVWUX� R� FLIU �� VH�
VXSUDvQFDUF �RSHUDWRUXO�GH�vQPXO LUH��ùL�vQ�DFHDVW �IXQF LH�HVWH�IRORVLW �R�YDULDELO �
?carry� FDUH� S VWUHD] � YDORDUHD� WUDQVSRUWXOXL� VSUH� EL LL� LPHGLDW� XUP WRUL�� $FHDVW �
IXQF LH�JHQHULF �YD�IL�DSHODW �GH�PHWRGD�GHILQLW �PDL� MRV��YDORDUHD�UHWXUQDW �YD� IL�
GHSODVDW �vQ�IXQF LH�GH�SR]L LD�FLIUHL�OD�FDUH�HVWH�vQPXO LW�SULPXO�SDUDPHWUX��úLUXO�GH�
FDUDFWHUH� DVWIHO� RE LQXW� ILLQG� DG XJDW� OD� UH]XOWDWXO� ILQDO�� 6XQW� DSHOate astfel trei 
PHWRGH�GHILQLWH�PDL�VXV����!�����6H�REVHUY �IDSWXO�F �RGDW �GHILQLWH�XQ�QXP U�GH�
IXQF LL�JHQHULFH�FX�RSHUD LLOH�GH�ED] ��VH�SRW� LPSOHPHQWD�DOWH� IXQF LL� IRORVLQGX-ne 
de cele deja existente.  

(defmethod * ((?a STRING) (?b STRING)) 
          (bind ?rez "") 
          (bind ?m (length ?b)) 
          (loop-for-count (?i 0 (- ?m 1)) 
      (bind ?rez (+ (> (* ?a (eval (sub-string (- ?m ?i) (- ?m ?i) ?b))) ?i) ?rez)) 
           )  
          (return ?rez) 
) 

 6XSUDvQF UFDUHD�RSHUDWRUXOXL��GH�µULGLFDUH� OD�SXWHUH¶�HVWH�IRDUWH�XúRU�GH�
UHDOL]DW�� GHRDUHFH� DFHDVW �RSHUD LH� FRUHVSXQGH� vQPXO LULL� ED]HL� "E� FX� HD� vQV úL� GH�
QXP UXO�"S�FH�VSHFLILFDW�SXWHUHD�VDX�H[SRQHQWXO� 

(defmethod ** ((?b INTEGER (> ?b 0)) (?p INTEGER (> ?p 0))) 
 (bind ?rez (str-cat ?b)) 
 (loop-for-count (?i 1 ?p) 
  (bind ?rez (* ?rez ?b)) 
 ) 
 (return ?rez) 
) 

3. Jocul de domino –�'XS �FXP�VH� úWLH� MRFXO�GH� µ'RPLQR¶� FRQ LQH����GH�SLHVH��
ILHFDUH�SLHV �DYkQG�DVRFLDWH�SHQWUX�ILHFDUH�MXP WDWH�D�VD�GRX �YDORUL��vQWUH���úL����� 

 
 

 La începutul parWLGHL� ILHFDUH�MXF WRU�H[WUDJH���SLHVH�GLQ�VHW��&HO�FDUH�HVWH�
SULPXO� OD� PXWDUH� SXQH� R� SLHV � MRV� úL� GLQ� DFHVW� PRPHQW� UHJXOD� GH� MRF� FRQVW � vQ�
DOLSLUHD�XQHL�SLHVH�OD�XQXO�GLQ�FHOH�GRX �FDSHWH�DOH�úLUXOXL�GH�SLHVH�GHSXVH� 
3UHVXSXQkQG�GDW�úLUXO�XUP WRU������������������������������������������MXF WRUXO�OD�PXWDUH�YD� 
WUHEXL�V �SXQ �MRV�R�SLHV �D�F UHL�FDSHWH�VXQW���VDX����'DF �DFHVWD�QX�DUH�vQ�PkQ �R�
DVWIHO�GH�SLHV ��DWXQFL�YD�H[WUDJH�SLHVH�GLQ�SDFKHWXO�U PDV��SkQ �FkQG�YD�SXWHD�V -úL�
IDF �PXWDUHD��'DF � V-au termiQDW�SLHVHOH�GLQ�SDFKHW� úL� XQ� MXF WRU�QX�SRDWH�PXWD��
DWXQFL�VH�FHGHD] �PXWDUHD�FHOXLODOW�MXF WRU��$WXQFL�FkQG�XQ�MXF WRU�DUH�R�SLHV �EXQ �
GH�PXWDW��HO�HVWH�IRU DW�V �IDF �DFHD�PXWDUH��2ULFXP�VWUDWHJLD�MRFXOXL�FRQVW �vQ�D�OXD�
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FkW�PDL�SX LQH�SLHVH�GH�MRV�úL�vQ�D�IRU D�DGYHUVDUXO�V �H[WUDJ �SLHVH��GHRDUHFH�OD�ILQDO�
FkúWLJ WRU�HVWH�DFHOD�FDUH�WHUPLQ �SULPXO�SLHVHOH�GLQ�PkQ � 
 3HQWUX�D�MXFD�FkW�PDL�ELQH��FDOFXODWRUXO�WUHEXLH�V � LQ �FRQW�vQ�SHUPDQHQ �
GH� SLHVHOH� MXFDWH� úL� GH� FHOH� GLQ� PkQ �� 3HQWUX� DFHDVWD� VXQW� IROosite trei variabile 
globale ?*s*� FDUH� S VWUHD] � SLHVHOH� FDUH� DX� U PDV� GH� H[WUDV��?*c* pentru piesele 
FDOFXODWRUXOXL� úL ?*t* pentru piesele care au fost jucate. Pentru a fi “fair-play” 
FDOFXODWRUXO�QX�YD� LQH�FRQW�vQ�MRFXO�V X�GH�SLHVHOH�GLQ�VWLY �?*s* úL�astfel el nu va 
úWL� QLFLRGDW � FDUH� HVWH� SLHVD� �SLHVHOH�� XUP WRDUH� GH� H[WUDV� VDX� FDUH� VXQW� SLHVHOH�
RSRQHQWXOXL�XPDQ��1XP UXO�WRWDO�DO�SLHVHORU�U PDVH�HVWH�S VWUDW�GH�YDULDELOD�?*n*. 
 
(defglobal ?*n* = 0    �QXP UXO�SLHVHORU�U PDVH 
     ?*s* = (create$ )   ;stiva cu piesele 
     ?*c* = (create$ 0 0 0 0 0 0 0)  ;evidenta piese calculator 

    ?*t* = (create$ 0 0 0 0 0 0 0))  ;evidenta tuturor pieselor jucate 

(deffacts date-initiale 
(puncte 0 1 2 3 4 5 6) 

  (piese_calculator ) 
  (piese_human ) ) 

(deffunction incr (?poz1 ?poz2 $?sir) 
(bind ?poz1 (+ ?poz1 1)) (bind ?poz2 (+ ?poz2 1)) 
(bind $?sir (replace$ $?sir ?poz1 ?poz1 (+ (nth$ ?poz1 $?sir) 1))) 
(if (neq ?poz2 ?poz1) 
 then (bind $?sir (replace$ $?sir ?poz2 ?poz2 (+ (nth$ ?poz2 $?sir) 1))) ) 
(return $?sir) ) 

(deffunction decr (?poz1 ?poz2 $?sir) 
(bind ?poz1 (+ ?poz1 1)) (bind ?poz2 (+ ?poz2 1)) 
(bind $?sir (replace$ $?sir ?poz1 ?poz1 (- (nth$ ?poz1 $?sir) 1))) 
(if (neq ?poz2 ?poz1) 
 then (bind $?sir (replace$ $?sir ?poz2 ?poz2 (- (nth$ ?poz2 $?sir) 1))) ) 
(return $?sir) ) 

(defrule creare_piese 
  (declare (salience 20)) 

(puncte $? ?p1 $?) 
(puncte $? ?p2&:(>= ?p1 ?p2) $?) 
 => 
(assert (piesa (bind ?*n* (+ ?*n* 1)) ?p2 ?p1)) 
(set-strategy random) ) 

(defrule amestecare_piese 
(declare (salience 10)) 
(piesa ?n ? ?)  
=> 
(bind ?*s* (create$ ?*s* ?n)) ) 
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(defrule cine_muta_primul 
=> 
(set-strategy depth) 
(printout t "Cine muta primul (C: Calculatorul ; H:Omul)? ") 
(while (neq (bind ?r (read)) C c H h C O o) 

(printout t "Cine muta primul (C: Calculatorul ; H:Omul)? ") ) 
(if (or (eq ?r C) (eq ?r c)) 
 then (assert (player C)) 
else (assert (player H)) ) ) 

(defrule 6_piese_pentru_fiecare 
(declare (salience 10)) 
(player ?p&C|H) 
(piese_calculator $?v1) 
(piese_human $?v2 &: (< (length (create$ $?v2 $?v1)) 12)) 
(not (capete ? ?)) 
 => 
(if (or (and (eq ?p C) (< (length $?v1) 6)) 

           (and (eq ?p H) (= (length $?v2) 6)) ) 
 then (assert (calculatorul_ia_piesa (nth$ 1 ?*s*))) 
 else (assert (human_ia_piesa (nth$ 1 ?*s*)))   
(bind ?*s* (delete$ ?*s* 1 1)) ) 

 3HQWUX� D�PRGLILFD� QXP UXO� SLHVHORU� DX� IRVW� UHDOL]DWH� VSHFLDO� GRX � IXQF LL�
incr�úL�decr. Acestea sunt foarte utile atunci când calculatorul pune (sau extrage) o 
SLHV �MRV��ILLQG�QHFHVDU �FUHúWHD��VDX�PLFúRUDUHD��QXP UXOXL�SLHVHORU�vQ�IXQF LH�GH�
capetele acestora. Pentru crearea pieselor� VXQW� QHFHVDUH� GRX � IDSWH� FH� VWRFKHD] �
QXP UXO�SXQFWHORU�GH�SH�FDSHWHOH�SLHVHL��5HJXOD�VH�YD�DSULQGH�GH�H[DFW����RUL��FkW�
este necesar pentru a forma pachetul pieselor de domino. Pentru o activare aleatorie 
a regulii amestecare_piese� D� IRVW� IRORVLW � VWUDWHgia random�� 2GDW � IRUPDW � VWLYD�
?*s*�VH��SRDWH�VWDELOL�FLQH�vQFHSH�SULPXO�úL�VH�H[WUDJ���SLHVH�SHQWUX�ILHFDUH�MXF WRU��
5HJXOD�VH�YD�DSULQGH�DWkW�WLPS�FkW�FHL�GRL�RSRQHQ L�QX�DX�H[WUDV�QXP UXO�GH�SLHVH�
necesar pentru a începe jocul  ...  &:(< (length (create$ $?v2 $?v1)) 12)).  Pentru 
ILHFDUH� SLHV � OXDW �� YDORDUHD� YDULDELOHORU� JOREDOH� VH� PRGLILF �� 8UP WRDUHOH� GRX �
UHJXOL�VH�YRU�DFWLYD�GH�ILHFDUH�GDW �FkQG�XQXO�GLQWUH�MXF WRUL�YD�H[WUDJH�R�SLHV � 

(defrule calculatorul_ia_o_piesa 
(declare (salience 10)) 
?f1 <- (calculatorul_ia_piesa ?n) 
?f2 <- (piese_calculator $?v1) 
(piesa ?n ?p1 ?p2) 
=> 
(retract ?f1 ?f2) 
(assert (piese_calculator $?v1 ?n )) 
(bind ?*n* (- ?*n* 1)) 
(bind ?*c* (incr ?p1 ?p2 ?*c*)) ) 
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(defrule human_ia_o_piesa 
(declare (salience 10)) 
?f1 <- (human_ia_piesa ?n) 
?f2 <- (piese_human $?v2) 
(piesa ?n ?p1 ?p2) 
=> 
(retract ?f1 ?f2) 
(bind ?*n* (- ?*n* 1)) 
(assert (piese_human $?v2 ?n)) ) 

(defmethod comp (?p1 ?p2) 
    (bind ?p1 (+ ?p1 1)) (bind ?p2 (+ ?p2 1)) 
    (return (> (+ (nth$ ?p1 ?*c*)(nth$ ?p1 ?*t*)) 
  (+ (nth$ ?p2 ?*c*)(nth$ ?p2 ?*t*)) )) 
) 
(defmethod comp (?p1 ?p2 ?p3 ?p4) 
    (bind ?p1(+ ?p1 1)) (bind ?p2(+ ?p2 1)) (bind ?p3(+ ?p3 1)) (bind ?p4(+ ?p4 1)) 
    (return (>= (+(nth$ ?p1 ?*c*)(nth$ ?p2 ?*c*)(nth$ ?p1 ?*t*)(nth$ ?p2 ?*t*)) 
  (+(nth$ ?p3 ?*c*)(nth$ ?p4 ?*c*)(nth$ ?p3 ?*t*)(nth$ ?p4 ?*t*)) )) 
) 
 Deoarece s-a dorit implementarea unei fuQF LL�FDUH�V �DFFHSWH�XQ�QXP U�GH�
doi sau patru parametri s-D� DSHODW� OD� IXQF LLOH�JHQHULFH��'LQ� DFHVW�PRPHQW�SHQWUX�
ILHFDUH�PXWDUH� FH�R�YD� IDFH� FDOFXODWRUXO� YD� IRORVL� IXQF LD�comp, pentru a verifica 
GDF � PXWDUHD� SH� FDUH� R� YD� IDFH� HVWH� FHD� PDL� DYDQWDMRDV � Gintre toate (forall) 
PXW ULOH�SRVLELOH� 

(defrule prima_mutare_calculator 
?f1 <- (player C) 
?f2 <- (piese_calculator $?f ?n1 $?l) 
?f3 <- (piesa ?n1 ?p1 ?p2) 
(forall  (piesa ?n2&:(or(member$ ?n2 $?f) (member$ ?n2 $?l)) ?p3 ?p4) 
            (test (comp ?p1 ?p2 ?p3 ?p4)) ) 
(not (capete ? ?)) 
=> 
(retract ?f1 ?f2 ?f3) 
(bind ?*c* (decr ?p1 ?p2 ?*c*)) (bind ?*t* (incr ?p1 ?p2 ?*t*)) 
(assert (player H) (capete ?p1 ?p2) (piese_calculator $?f $?l)) 
(printout t "Calculatorul pune piesa: " ?p1 ?p2 t "Capete: " ?p1 ?p2 t) ) 

(defrule afisare_piese_human 
(declare (salience 5)) 
(player H) 
(piese_human $? ?n $?) 
(piesa ?n ?p1 ?p2) 
=> 
(printout t ?n "-[" ?p1 "," ?p2 "]; " ) ) 
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(defrule alegere_mutare_human 
(player H) 
(piese_human $?h) 
=> 
(printout t t "Human pune piesa : ") 
(while (not (member$ (bind ?n (read)) $?h)) 
      (printout t "Human pune piesa : ") ) 
(assert (human ?n)) ) 

(defrule prima_mutare_human 
?f1 <- (player H) 
?f2 <- (human ?n) 
?f3 <- (piese_human $?f ?n $?l) 
?f4 <- (piesa ?n ?p1 ?p2) 
(not (capete ? ?)) 
=> 
(retract ?f1 ?f2 ?f3 ?f4) 
(assert (player C) (capete ?p1 ?p2) (piese_human $?f $?l)) 
(bind ?*t* (incr ?p1 ?p2 ?*t*)) 
(printout t "Capete: " ?p1 ?p2 t) ) 

(defrule mutare_human_invalida 
(player H) 
?f <- (human ?n) 
(piesa ?n ?p1 ?p2) 
(capete ?c1&~?p1&~?p2 ?c2&~?p1&~?p2) 
 => 
(retract ?f) 
(refresh alegere_mutare_human) 
(printout t "Incorect!!! Capete: " ?c1 ?c2)  ) 

(defrule mutare_human_valida 
?f1 <- (player H) 
?f2 <- (human ?n) 
?f3 <- (piesa ?n ?p1 ?p2) 
?f4 <- (piese_human $?f ?n $?l) 
(or ?f5<-(capete ?c1&?p1|?p2 ?c2) ?f5<-(capete ?c1 ?c2&?p1|?p2)) 
=> 
(retract ?f1 ?f2 ?f3 ?f4 ?f5) 
(assert (player C) (piese_human $?f $?l)) 
(bind ?*t* (incr ?p1 ?p2 ?*t*)) 
(if (eq ?p1 ?c1)  
then (assert(capete ?p2 ?c2)) (printout t "Capete: " ?p2 ?c2 t) 

             else (if (eq ?p1 ?c2)  
        then (assert(capete ?c1 ?p2)) (printout t "Capete: " ?c1 ?p2 t) 

                     else (if (eq ?p2 ?c1) 
  then (assert (capete ?p1 ?c2)) (printout t "Capete: " ?p1 ?c2 t) 

    else (assert (capete ?c1 ?p1)) (printout t "Capete: " ?c1 ?p1 t) ) ) ) ) 
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(defrule mutare_calculator_1 
?f1 <- (player C) 
?f2 <- (piese_calculator $?f ?n1 $?l) 
?f3 <- (capete ?c1 ?c2) 
?f4 <- (piesa ?n1 ?p1&?c1|?c2  ?p2) 
(not(exists (piesa ?n2&:(or(member$ ?n2 $?f)(member$ ?n2 $?l)) ?p3 ?p4) 

                  (test (or (and (or(= ?p3 ?c1)(= ?p3 ?c2)) (comp ?p4 ?p2)) 
                   (and (or(= ?p4 ?c1)(= ?p4 ?c2)) (comp ?p3 ?p2)) )) )) 

=> 
(retract ?f1 ?f2 ?f3 ?f4) 
(bind ?*c* (decr ?p1 ?p2 ?*c*)) (bind ?*t* (incr ?p1 ?p2 ?*t*)) 
(assert (player H) (piese_calculator $?f $?l)) 
(printout t "Calculatorul pune piesa: [" ?p1 "," ?p2 "]" t) 
(if (eq ?p1 ?c1) 
 then (assert (capete ?p2 ?c2)) (printout t "Capete: " ?p2 ?c2 t) 
 else (assert (capete ?c1 ?p2)) (printout t "Capete: " ?c1 ?p2 t) ) ) 

(defrule mutare_calculator_2 
?f1 <- (player C) 
?f2 <- (piese_calculator $?f ?n1 $?l) 
?f3 <- (capete ?c1 ?c2) 
?f4 <- (piesa ?n1 ?p1 ?p2&?c1|?c2) 
(not(exists (piesa ?n2&:(or(member$ ?n2 $?f)(member$ ?n2 $?l)) ?p3 ?p4) 

      (test (or (and (or(= ?p3 ?c1)(= ?p3 ?c2)) (comp ?p4 ?p1)) 
           (and (or(= ?p4 ?c1)(= ?p4 ?c2)) (comp ?p3 ?p1)) )) )) 

=> 
(retract ?f1 ?f2 ?f3 ?f4) 
(bind ?*c* (decr ?p1 ?p2 ?*c*)) (bind ?*t* (incr ?p1 ?p2 ?*t*)) 
(assert (player H) (piese_calculator $?f $?l)) 
(printout t "Calculatorul pune piesa: [" ?p1 "," ?p2 "]" t) 
(if (eq ?p2 ?c1) 
 then (assert (capete ?p1 ?c2)) (printout t "Capete: " ?p1 ?c2 t) 
 else (assert (capete ?c1 ?p1)) (printout t "Capete: " ?c1 ?p1 t) ) ) 

 ([FHSWkQG�SULPD�PXWDUHD�D�FDOFXODWRUXOXL��FkQG�QX�H[LVW �QLFL�R�SLHV �MRV�úL�
HVWH�QHFHVDU �DOHJHUHD�XQHL�SLHVH�FDUH�V �ILH�DYDQWDMRDV �SHQWUX�DPEHOH�FDSHWH��GRDU�
DWXQFL� HVWH� IRORVLW � IXQF LD� JHQHULF � comp� FX� �� SDUDPHWUL��� SHQWUX� PXW ULOH�
XUP WRDUH� GHRDUHFH� GXS � DOLSLUH� YD�PDL� U PkQH� XQ� VLQJXU� FDS W� OLEHU�� VH� vQFHUF �
FUHDUHD�XQRU�úDQVH�PLQLPH�GH�PXWDUH�SHQWUX�RSRQHQWXO�XPDQ��ÌQ�IXQF LH�GH�SLHVHOH�
SXVH��MRV�úL�GH�FHOH�GLQ�µPkQD¶�FDOFXODWRUXOXL�VH�GRUHúWH�RE LQHUHD�XQRU�FDSHWH�OLEHUH�
SHQWUX�FDUH�VH�GH LQH�PDMRULWDWHD�SLHVHORU�U PDVH��3ULQWU-un astfel de joc închis se 
vQFHDUF �IRU DUHD�DGYHUVDUXOXL�V �H[WUDJ �SLHVH�úL�P ULUHD�úDQVHORU�GH�FkúWLJ� 
 Regulile mutare_calculator_1� úL�mutare_calculator_2 pot fi compactizate 
într-R� VLQJXU � UHJXO �� GDU� FRGXO� GHYLQH�PDL� JUHX� GH� FLWLW� úL� GH� vQ HOHV�� 6H�SUHIHU �
DFHDVW �IRUP �vQ�FDUH�VH�SRDWH�XúRU�HYLGHQ LD�FDS WXO�SLHVHL�FH�D�U PDV�OLEHU�GXS �
DOLSLUHD�FX�úLUXO�SLHVHORU�GHSXVH� 
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 0DL� WUHEXLH� UHDOL]DW � R� UHJXO � FDUH� V � IRU H]H� MXF WRULL� V � H[WUDJ � SLHVH�
DWXQFL�FkQG�QX�PDL�DX�FXP�V � IDF �R�PXWDUH�� ÌQ�DFHVW� IHO� VH�DVLJXU �IDSWXO�F �XQ�
MXF WRU�YD�OXD�R�SLHV �GH�MRV��GRDU�GDF �vQWU-DGHY U�QX�PDL�DUH�QLFL�R�SLHV �vQ�PkQ ��
FDUH�V �VH�SRWULYHDVF �FDSHWHORU�U PDVH�OLEHUH� 

(defrule tragere_piesa_fortata 
(declare (salience 10)) 
(or (and ?f <- (player ?p&C) (piese_calculator $?v)) 

       (and ?f <- (player ?p&H) (piese_human $?v)) ) 
(capete ?c1 ?c2) 
(not (exists (piesa ?n&:(member$ ?n $?v) ?p1 ?p2) 

      (test (or(= ?p1 ?c1)(= ?p1 ?c2)(= ?p2 ?c1)(= ?p2 ?c2))) )) 
=> 
(bind ?n (nth$ 1 ?*s*)) 
(if (neq ?n nil) 
 then (if (eq ?p C) 

           then (assert (calculatorul_ia_piesa ?n)) 
           else (assert (human_ia_piesa ?n )) ) 
            (bind ?*s* (delete$ ?*s* 1 1)) 

else (retract ?f) 
       (if (eq ?p C) 

         then (assert (player H)) 
         else (assert (player C)) ) ) 
) 

(defrule stop_joc  
(declare (salience 20)) 
(or (and ?f <- (player ?p&H) (piese_calculator $?v)) 

      (and ?f <- (player ?p&C) (piese_human $?v)) ) 
(test (eq (length$ $?v) 0)) 
(capete ? ?) 
=> 
(retract ?f) 
(if (eq ?p H) 
 then (printout t t "AI PIERDUT !!!" t) 
 else (printout t t "AI CASTIGAT !!!" t) ) ) 

3HQWUX� D� vQ HOHJH� PDL� ELQH� FXP� IXQF LRQHD] � SURJUDPXO� VH� UHFRPDQG �
rularea acestuia pas cu pas folosind comanda (run1)� � úL� XUP ULQG� PRGLILF ULOH�
UHDOL]DWH�DVXSUD�YDULDELOHORU�JOREDOH��6H�SRW� ODQVD� IXQF LLOH� LQFU��GHFU��FRPS�GH� OD�
SURPSWHU�úL�VH�SRDWH�REVHUYD�PRGXO�GH�IXQF LRQDUH�DO�ILHF UHLD� 

CLIPS> (incr 2 3 (create$ 0 1 2 3 4 5)) 
(0 1 3 4 4 5)) 
CLIPS> (decr 4 5 (create$ 0 1 3 4  4 5)) 
(0 1 3 4 3 4) 

 


