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&$3����)XQF LL�GHILQLWH�GH�XWLOL]DWRU 

�����&RQVWUXF LD�'())81&7,21 

 &RQVWUXF LLOH�deffunction�SHUPLW�GHILQLUHD�GH�QRL�IXQF LL�GLUHFW�vQ�&/,36��ÌQ�
versiunile anterioare ale CLIPS-XOXL��VLQJXUD�FDOH�SHQWUX�D�DYHD�IXQF LL�GHILQLWH�GH�
utilizator (user-defined-functions) era scrierea acestora într-un limbaj extern, cum 
DU�IL�&�VDX�$GD��úL�UHFRPSLODUHD�úL�UHOLQNHGLWDUHD�VXUVHORU�&/,36-XOXL�vPSUHXQ �FX�
QRLOH�VXUVH��&RUSXO�XQHL�FRQVWUXF LL�deffunction este format dintr-o serie de expresii 
similare cu cele din RHS-uO�XQHL� UHJXOL�úL�VXQW�H[HFXWDWH�DWXQFL�FkQG�IXQF LD�HVWH�
DSHODW �� 9DORDUHD� UHWXUQDW � vQ� PRG� QRUPDO� GH� R� FRQVWUXF LH� deffunction este 
YDORDUHD�XOWLPHL�H[SUHVLL�HYDOXDWH�GLQ�FRUSXO�DFHVWHLD��$SHODUHD�XQHL�IXQF LL�GHILQLWH�
GH� XWLOL]DWRU� HVWH� LGHQWLF � FX� DSHODUHD� RULF UHL� IXQF LL� GLQ�&/,36�� 6LQWD[D� DFHVWHL�
FRQVWUXF LL�HVWH�XUP WRDUHD� 

 (deffunction   <name>  [<comment>] 
  (<regular-parameter>* [<wildcard-parameter>]) 
  <action>*) 
  <regular-parameter> ::= <single-field-variable> 
  <wildcard-parameter> ::= <multifield-variable> 

 2� FRQVWUXF LH� deffunction� HVWH� IRUPDW � GLQ� �� HOHPHQWH�� XQ� QXPH�� XQ�
FRPHQWDULX�RS LRQDO��R�OLVW �GH�]HUR�VDX�PDL�PXO L�SDUDPHWUL��XQ�SDUDPHWUX�PXOWLSOX�
RS LRQDO��QHFHVDU�vQ�FD]XO�vQ�FDUH�VH�GRUHúWH�XQ�QXP U�YDULDELO�GH�DUJXPHQWH��úL�R�
secvHQ �GH�DF LXQL�VDX�H[SUHVLL��FDUH�YRU�IL�H[HFXWDWH�OD�DSHODUHD�IXQF LHL� 
 2� IXQF LH� GHILQLW � GH� XWLOL]DWRU� WUHEXLH� V � DLE � XQ� QXPH� XQLF�� GLIHULW� GH�
QXPHOH�WXWXURU�IXQF LLORU�GH�VLVWHP�VDX�D�IXQF LLORU�JHQHULFH��VH�YD�YHGHD�PDL�MRV���
In particular o constrXF LH�deffunction� QX� SRDWH� IL� VXSUDvQF UFDW � FD� R� IXQF LH� GH�
VLVWHP��2� DVWIHO� GH� FRQVWUXF LH� WUHEXLH� GHFODUDW � vQDLQWH� GH� D� IL� DSHODW � GH� R� DOW �
IXQF LH�� RELHFW�� UHJXO � VDX� H[HFXWDW � OD� WRS-OHYHO�� 6LQJXUD� H[FHS LH� R� UHSUH]LQW �
IXQF LLOH�FDUH�VH�DXWRDSHOHD] �VDX�DOWIHO�VSXV�IXQF LLOH�UHFXUVLYH� 
 'XS � FXP� V-D� DILUPDW�PDL� VXV� R� FRQVWUXF LH� GHIIXQFWLRQ� SRDWH� DFFHSWD� úL�
]HUR�SDUDPHWUL�OD�GHILQLUHD�DFHVWHLD��8QLFD�SUREOHP �vQ�DFHVW�FD]�HVWH�IDSWXO�F �GHúL�
QX�VH�GHFODU �QLFL�XQ�SDUDPHWUX�QX�VH�SRW�LQWURGXFH�GLUHFW�VHFYHQ D�GH�H[SUHVLL�VDX�
DF LXQL� GXS � QXPHOH� IXQF LHL� �HYHQWXDO� GXS � FRPHQWDULX��� 3DUDQWH]HOH� vQWUH� FDUH�
VXQW� LQWURGXúL� SDUDPHWUL� IXQF LHL� WUHEXLHVF� REOLJDWRULX� LQWURGXVH� �&/,36-ul va 
LGHQWLILFD� vQ� DFHVW� FD]� R� OLVW � YLG ���$VWIHO� SHQWUX� H[HPSOXO� XUP WRU� vn care sunt 
omise aceste paranteze CLIPS-ul va furniza o eroare de sintaxa. 

 CLIPS>  (deffunction a  (printout  t Mesaj t)) 
[PRNUTIL2] Syntax Error: Check appropiate syntax for parameter list. 

 2�IXQF LH�GHILQLW �SRDWH�DFFHSWD�H[DFW�VDX�FHO�SX LQ�XQ�QXP U�specificat de 
argumente, aceasta depinzând de utilizarea sau nu a parametrului multiplu 
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(wildcard parameter���3DUDPHWULL�RELúQXL L�VSHFLILF �QXP UXO�PLQLP�GH�DUJXPHQWH�
FDUH� WUHEXLHVF� WUDQVPLúL� IXQF LHL��)LHFDUH�GLQ�DFHúWL�SDUDPHWUL�SRDWH� IL� UHIHULW� FD�R�
vaULDELO � VLPSO � �single-field variable�� vQ� DF LXQLOH� GLQ� FRUSXO� IXQF LHL��'DF � HVWH�
SUH]HQW� XQ� SDUDPHWUX� PXOWLSOX�� DWXQFL� SRW� IL� WUDQVPLVH� IXQF LHL� RULFH� QXP U� GH�
DUJXPHQWH� PDL� PDUH� VDX� HJDO� FX� PLQLPXO�� 'DF � QX� HVWH� SUH]HQW� XQ� DVWIHO� GH�
parametru multiplu, DWXQFL�QXP UXO�GH�DUJXPHQWH� WUDQVPLVH� WUHEXLH� V � ILH� LGHQWLF�
FX�QXP UXO�SDUDPHWULORU�RELúQXL L��regular parameters). Toate argumentele care nu 
FRUHVSXQG�SDUDPHWULORU�RELúQXL L�VXQW�JUXSDWH�vQWU-R�YDORDUH�PXOWLFkPS�UHIHULW �GH�
parametrul multiplu. De exemplX�IXQF LLORU�VWDQGDUG�PXOWLFkPS��FXP�DU�IL�length$ 
úL�nth$ li se poate aplica un parametru multiplu. 

CLIPS> (deffunction  count  ($?arg) 
  (length$   $?arg)) 
CLIPS> (deffunction print-args (?a ?b $?c) 
  (printout  t   ?a  “  “  ?b  ” and “  (length ?c)  “  extras:  “  ?c  crlf) ) 
CLIPS> (print-args 1 2) 
1 2 and 0 extras:  ( ) 
CLIPS> (print-args a b c d) 
a b and 2 extras:  (c d) 
CLIPS> (count 1 a “b”) 
3 

 'XS � FXP� VH� SRDWH� REVHUYD� GDF � vQ� OLVWD� DUJXPHQWHORU� YDULDELOD� �"F� HVWH�
GHFODUDW � GH� WLS� PXOWLFkPS�� vQ� FRUSXO� IXQF LHL� DFHDVWD� SRDWH� IL� IRORVLW � FD� úL� R�
YDULDELO �VLPSO ��I U �D�VH�PDL�DG XJD�FDUDFWHUXO�µ�¶��'XS �FXP�VH�úWLH�úL�vQ�/+6-ul 
XQHL�UHJXOL�GDF �OD�SULPD�DSDUL LH�R�YDULDELO �HVWH�GHFODUDW �GH�WLS�PXOWLFkPS��HD�YD�
IL�DVWIHO�FRQVLGHUDW �vQ�WRDW �UHJXOD. 

7UHEXLH�PHQ LRQDW� IDSWXO�F � vQ� OLVWD�GH�SDUDPHWUL�QX�SXWHP�IRORVL�GHFkW�R�
VLQJXU � YDULDELO � PXOWLFkPS� úL� DFHDVWD� WUHEXLH� V � ILH� REOLJDWRULX� XOWLPD� � vQ� OLVWD��
3DUDPHWULL� RELúQXL L� FDUH� GXS � FXP� V-D� PDL� VSXV�� VSHFLILF � QXP UXO� PLQLP� GH�
argumente care trebuLHVF� WUDQVPLúL� IXQF LHL� WUHEXLHVF� LQWURGXúL� vQ� ID D� DFHVWXL�
SDUDPHWUX�PXOWLSOX��GHRDUHFH�DFHVWD�YD� vQJORED�WR L�FHLODO L�SDUDPHWUL� LQWURGXúL�SH�
OkQJ �SDUDPHWULL�REOLJDWRULL�� 

CLIPS> (deffunction f (?a  ?b  $?c  ?d) 
(printout  t  ?a  “->”  ?b  “-->”  ?d (first$ $?d))) 

[PRCCODE8] No parameters allowed after wildcard parameter. 

CLIPS> (deffunction f  ($?a  $?b) 
(printout  t  (create$  $?a  $?b))) 

[PRCCODE8] No parameters allowed after wildcard parameter. 

'DF �vQ� LQWHULRUXO�/+6-ului unei reguli se puteau folosi� úL�YDULDELOH� OLEHUH�� vQ�
FRUSXO�XQHL�IXQF LL�H[LVWHQ D�DFHVWRUD�QX�HVWH�SHUPLV ��'DF �vQ�LQWHULRUXO�XQHL�UHJXOL�
HOH� HUDX� XWLOL]DWH� GRDU� SHQWUX� D� vQORFXL� YDORUL� FH� QX� HUDX� LPSRUWDQWH� vQ� H[HFX LD�
regulii respective (doar pentru a se realiza potrivirea pattern-ului regulii cu datele 
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GLQ� OLVWD� GH� IDSWH��� vQ� OLVWD� GH� DUJXPHQWH� D� XQHL� IXQF LL� SUH]HQ D� XQHL� DVWIHO� GH�
YDULDELOH� QX� DU� IL� XWLO � GHFkW� vQ� FD]XO� vQ� FDUH� V-ar dori eliminarea erorilor ce pot 
DSDUH�LQ�XUPD�LQWURGXFHULL�XQXL�QXP U�LQFRUHFW�GH�SDUDPHWUL��'H�exemplu pentru o 
IXQF LD�FH�UHDOL]HD] �VXPD�D�GRX �QXPHUH��GDF �VH�GRUHúWH�HOLPLQDUHD�SDUDPHWULORU�
VXSOLPHQWDUL�VH�SRDWH�IRORVL�R�YDULDELO �PXOWLSO �H[SOLFLW � 

CLIPS> (deffunction suma (?a  ?b  $?)  (+ ?a  ?b)) 
[PRNUTIL2] Syntax Error: Check appropiate syntax for parameter list. 

CLIPS> (deffunction suma (?a  ?b  $?arg)  (+ ?a  ?b)) 
CLIPS> (suma 3 4 5) 
7 

&kQG�HVWH�DSHODW �R�IXQF LH�GHILQLW �GH�XWLOL]DWRU��DF LXQLOH�VDOH�VXQW�H[HFXWDWH�
SH�UkQG��9DORDUHD�UHWXUQDW �GH�IXQF LH�HVWH�GXS �FXP�V-a mai spus evaluarea ultimei 
VDOH� DF LXQL�� 'DF � QX� DYHP� QLFL� R� DF LXQH� vQ� FRUSXO� IXQF LHL� DWXQFL� YDORDUHD�
UHWXUQDW �GH�DFHDVWD�HVWH�VLPEROXO�)$/6(��$FHVW�OXFUX�WUHEXLH�UH LQXW�GHRDUHFH�HVWH�
XQXO�GLQ� FHOH�PDL�XúRDUH�PHWRGH�RE LQHUH� D� VLPEROXOXL�)$/6(� vQ� LQWHULRUXO�XQXL�
prograP��'DF �SH�SDUFXUVXO�H[HFX LHL�XQHL� IXQF LL�DSDUH�R�HURDUH��DWXQFL�DF LXQLOH�
FDUH� QX� DX� IRVW� H[HFXWDWH� vQF � VXQW� DEDQGRQDWH� úL� IXQF LD� UHWXUQHD] � VLPEROXO�
)$/6(��'H�H[HPSOX�GDF �SHQWUX�IXQF LD�GH�PDL�VXV�XQXO�GLQWUH�SDUDPHWUL�QX�HVWH�
XQ� QXP U�� GHRDUHFH� vQ� LQWHULRUXO� DFHVWHLD� QX� VH� IDF� YHULILF UL� DVXSUD� WLSXULORU�
SDUDPHWULORU�SULPL L�OD�LQWUDUH��IXQF LD�YD�UHWXUQD�VLPEROXO�)$/6(� 

CLIPS> (eq  (suma 3 a) FALSE) 
TRUE 
[ARGACCES5] Function + expected argument #2 to be of type integer or float 
[PRCCODE4] Execution halted during the actions of deffunction suma. 

CLIPS> (deffunction f()) 
CLIPS> (deffunction egal (?a ?b) 

(if (eq ?a ?b) then )) 
CLIPS> (eq (f) FALSE) 
TRUE 
CLIPS> (while (eq (str-index (read) “Da da DA Yes yes YES D d Y y”)  ( f ) )  
  (printout  t  “Doriti sa iesiti (Da/Nu) ?” )) 
CLIPS> (assert  (simbol (f) ) 
         (sunt_egale  (egal a “a”) ) 

          (rez_suma  (suma 3 a) )) 
<Fact-2> 
CLIPS> (facts) 
f-1    (simbol FALSE) 
f-2    (sunt_egale FALSE) 
f-3    (rez-suma) 
For a total of 3 facts. 

 Din exemplul GH� PDL� VXV� VH� SRDWH� REVHUYD� IRDUWH� XúRU� GLIHUHQ D� vQWUH�
VLPEROXULOH� )$/6(� UHWXUQDWH� GH� IXQF LD� f în mod automat (deoarece în corpul 
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IXQF LHL�QX�DYHP�QLFL�R�H[SUHVLH�VDX�IXQF LH���GH�IXQF LD�egal�FD�XUPDUH�D�HYDOX ULL�
XOWLPHL�H[SUHVLL�GLQ�FRUSXO�IXQF LHL�(eq ?a ?b)��úL�GH�IXQF LD�suma vQ�XUPD�DSDUL LHL�
XQHL�HURUL�GDWRULW �SDUDPHWULORU�GH�LQWUDUH��6H�REVHUY �FXP�vQ�XOWLPXO�FD]�V-a prin 
vQWUHUXSHUHD�H[HFX LHL�RULF UHL�DF LXQL�vQ�IDSWXO�rez_suma CLIPS-ul nu mai are cum, 
V �DVHUWH]H�úL�VLPEROXO�)$/6(�UHWXUQDW�GH�IXQF LD�suma.  

)XQF LLOH� GHILQLWH� GH� XWLOL]DWRU� SRW� IL� úL� UHFXUVLYH� SULQ� VLPSOD� LQWURGXFHUH�
SULQWUH�DF LXQLOH�GLQ�FRUSXO�IXQF LHL�D�XQXL�DSHO�DO�DFHVWHLD��3URJUDPDWRUXO�WUHEXLH�V �
fie atent în acest caz pentru a nu intra într-R�EXFO �LQILQLW ��8Q�H[HPSOX�simplu de 
IXQF LH�UHFXUVLY �HVWH�FDOFXOXO�IDFWRULDOXOXL� 

 CLIPS>(deffunction  factorial  (?a) 
   (if (or (not (integerp ?a)) (< ?a 0))  
    then 
    (printout t "Factorial Error!" crlf) 
    else 
    (if (= ?a 0)  
     then 
     1 
     else 

     (*  ?a  (factorial  (-  ?a  1) ) ) 
    ) 
   ) 
  ) 
 CLIPS> (factorial 5) 
 120 

 0DL� SXWHP� UHDOL]D� R� UHFXUVLYLWDWH� PXWXDO � vQWUH� GRX � FRQVWUXF LL�
deffunction��vQV �DFHDVWD�SUHVXSXQH�R�declarare dinainte�D�XQHLD�GLQWUH�FHOH�GRX �
IXQF LL��2�DVWIHO�GH�GHFODUDUH�HVWH�R�VLPSO �GHFODUDUH�D�IXQF LHL�I U �QLFL�R�DF LXQH��
ÌQ� H[HPSOXO� XUP WRU� IXQF LD� f� HVWH� GHFODUDW � vQDLQWH� úL� DVWIHO� SRDWH� IL� DSHODW � GH�
IXQF LD�g��$SRL�IXQF LD�f�HVWH�UHGHILQLW �DYkQG�DF LXQLOH�FDUH�DSHOHD] �IXQF LD�g. O 
DVWIHO�GH�UHFXUVLYLWDWH�PXWXDO �SRDWH�IL�UHDOL]DW �úL�IRORVLQG�PDL�PXOW�GH�GRX �IXQF LL�
GHILQLWH��3UHD�PXOWH�QLYHOH�GH�UHFXUVLYLWDWH�SRW�vQV �FRQGXFH�OD�R�GHS úLUH�D�VWLYHL�
GH�PHPRULH� úL� DFHVW� DVSHFW� QX� WUHEXLH� QHJOLMDW� GH� SURJUDPDWRU��$FHVWD� WUHEXLH� V �
vQFHUFH� V � QX� IRORVHDVF � UHFXUVLYLWDWHD� vQ�PRd excesiv, pentru a nu se ajunge în 
DVWIHO�GH�VLWXD LL�FULWLFH�� 

 CLIPS> (deffunction  f  ())  ;declarare dinainte 
 CLIPS> (deffunction  g () 
   (f) ) 
 CLIPS> (deffunction  f  () 
   (g) ) 

 ÌQ� H[HPSOXO�GH�PDL� VXV� IXQF LLOH� f� úL�g� VH� DSHOHD] �XQD�SH� FHDODOW  într-o 
EXFO �LQILQLW ��'LQ�DFHVW�PRWLY�&/,36-XO�VH�EORFKHD] ��ILLQG�QHFHVDU �R�UHvQF UFDUH�
D�DFHVWXLD��3HQWUX�D�VH�HYLWD�R�DVWIHO�GH�VLWXD LH�SURJUDPDWRUXO�WUHEXLH�V �GHILQHDVF �
IXQF LLOH�vQ�DúD�IHO�vQFkW�DFHVWHD�V �VH�RSUHDVF �GXS �XQ�QXP U�ILQLW�GH�H[HFX LL� 
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CLIPS> (deffunction  f  (?n) )  CLIPS> (deffunction  f  (?n) ) 
CLIPS> (deffunction  g (?n)  CLIPS> (deffunction  g (?n) 
  (printout  t  ?n “ “)   (if (>  ?n  0) 
  (if (>  ?n  0)     then 
   then      (f  (-  ?n  1) ) 
   (f  (-  ?n  1) )    else 
  else      (halt) ) 
   (halt) )    (printout  t  ?n “ “) 
 )     ) 
CLIPS> (deffunction  f  (?n)  CLIPS> (deffunction  f  (?n) 
  (printout  t  ?n “ “)   (if (>  ?n  0) 
  (if (>  ?n  0)     then   
    then     (g (-  ?n  1) ) 
   (g (-  ?n  1) )   else 
  else      (halt) ) 
   (halt) )    (printout  t  ?n “ “) 
  )     ) 
CLIPS> (f 10)    CLIPS> (f 10) 
10 9 8 7 6 5 4 3 2 1 0   0 1 2 3 4 5 6 7 8 9 10 

 Un alt aspect care trebuie luat în considerare este locul în care este 
DPSODVDW�DSHOXO�IXQF LHL�UHFXUVLYH��ÌQ�FD]XO�GH�PDL�VXV�GDF �HVWH�VFKLPEDW �SR]L LD�
IXQF LHL�if���vQ�FDUH�HVWH�LQFOXV�DSHOXO�PXWXDO�UHFXUVLY�DO�FHOHLODOWH�IXQF LL��FX�FHD�D�
IXQF LHL�printout� VH� YD� RE LQH� GXS � FXP� HUD� GH� DúWHSWDW� R� DILúDUH� D� QXPHUHORU� vQ�
RUGLQH�FUHVF WRDUH��$PSODV UL�GLIHULWH�D�DF LXQLORU�GLQ�FRUSXULOH�FHORU�GRX �IXQF LL�
SRW�GXFH�úL�OD�R�DILúDUH�D�QXPHUHORU�SDUH�úL�HYHQWXDO�D�QXPHUHORU�LPSDUH��VH�SRW�IDFH�
úL�DFHVWH�PRGLILF UL��� 
 
CLIPS> (deffunction  f  (?n) )  CLIPS> (deffunction  f  (?n) ) 
CLIPS> (deffunction  g (?n)  CLIPS> (deffunction  g (?n) 
  (printout  t  ?n “ “)   (if (>  ?n  0) 
  (if (>  ?n  0)     then 
   then      (f  (-  ?n  1) ) 
   (f  (-  ?n  1) )    else 
  else      (halt) ) 
   (halt) )    (printout  t  ?n “ “) 
 )     ) 
CLIPS> (deffunction  f  (?n)  CLIPS> (deffunction  f  (?n) 
  (if (>  ?n  0)    (printout  t  ?n “ “)  ) 
   then     (if (>  ?n  0) 
   (g (-  ?n  1) )    then 
  else      (g (-  ?n  1) ) 
   (halt) )    else 
  (printout  t  ?n “ “)     (halt) ) 
 )     ) 
CLIPS> (f 10)    CLIPS> (f 10) 
9 7 5 3 1 0 2 4 6 8 10   10 8 6 4 2 0 1 3 5 7 9 
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 6H�DILúHD] �vQ�FRQWLQXDUH�IXQF LLOH�úL�FRPHQ]LOH�GLQ�&/,36�XWLOL]DWH�SHQWUX��
IXQF LLOH�GHILQLWH�GH�XWLOL]DWRU� 
 

(list-deffunctions 
                     [<module-name>]) 

$ILúHD] �R�OLVW �FX�WRDWH�FRQVWUXF LLOH�deffunction 
din modulul specificat (sau din modulul curent 
GDF �QX�HVWH�VSHFLILFDW�� 

(deffunction-module 
            <deffunction-name>) 

5HWXUQHD] � PRGXOXO� vQ� FDUH� HVWH� GHILQLW �
FRQVWUXF LD�deffunction�VSHFLILFDW � 

(ppdeffunction 
<deffunction-name>) 

$ILúHD] �WH[WXO�FHUXW�OD�GHILQLUHD�FRQVWUXF LHL 
deffunction  specificate. 

(get-deffunction-list  
                     [<module-name>]) 

$ILúHD] �R�OLVW �FX�WRDWH�FRQVWUXF LLOH�deffunction 
din modulul specificat (sau din modulul curent 
GDF �QX�HVWH�VSHFLILFDW�� 

(undeffunction  
                 <deffunction-name>) 

ùWHUJH� FRQVWUXF LD� deffunction� VSHFLILFDW ��
Simbolul * SRDWH�IL� IRORVLW�SHQWUX�D�úWHUJH� WRDWH�
FRQVWUXF LLOH� deffunction. Nu putem efectua 
úWHUJHUHD� XQHL� IXQF LL� FDUH� HVWH� vQ� H[HFX LH� VDX�
HVWH� UHIHULW � GH� R� DOW � FRQVWUXF LH� vQF UFDW � �H[��
RHS-ul unei reguli). 

 ÌQ� FD]XO� vQ� FDUH� VH� GRUHúWH� úWHUJHUHD� XQHL� IXQF LL� GHILQLWH� GH� XWLOL]DWRU�
UHIHULW � úL� GH� DOWH� FRQVWUXF LL�� DWXQFL� WUHEXLHVF� úWHUVH� PDL� vQWkL� WRDWH� DFHVWH�
FRQVWUXF LL� úL� DSRL� GDW � FRPDQGD� undeffunction�� 2� VLWXD LH� FX� DGHY UDW� VSHFLDO �
este cea� vQ�FDUH�DYHP�R� UHFXUVLYLWDWH�PXWXDO ��$VWIHO�SHQWUX�H[HPSOXO�GH�PDL� VXV�
GDF � DP� GRUL� úWHUJHUHD� IXQF LLORU� f� úL�g�� QX� DP� SXWHD� UHDOL]D� úWHUJHUHD� QLFL� XQHLD�
GLQWUH� DFHVWH� GRX � IXQF LL� GHILQLWH� GH� XWLOL]DWRU�� GHRDUHFH� ILHFDUH� GLQWUH� DFHVWHD� R�
DSHOHD] �SH�FHDODOW ��ÌQ�DFHVW�FD]�XQLFD�PRGDOLWDWH�GH�D�úWHUJH�FHOH�GRX �IXQF LL�HVWH�
GH� D� úWHUJH� WRDWH� IXQF LLOH� IRORVLQG� (undeffunction *)�� VDX� úWHUJHUHD� WXWXURU�
FRQVWUXF LLORU� �GHIUXOH�� GHIJOREDO�� GHIJHQHULF�� GHIPHWKRG� HWF���� IRORVLQG� IXQF LD�
(clear��� ÌQ� XQHOH� VLWXD LL� DFHDVW � YDULDQW � QX� HVWH� DYDQWDMRDV �� GHRDUHFH� WUHEXLHVF�
UHGHFODUDWH�IXQF LLOH��FDUH�DX�IRVW�úWHUVH�� 

CLIPS> (undeffunction f) 
[PRNUTIL4] Unable to delete deffunction f. 
CLIPS> (undeffunction g) 
[PRNUTIL4] Unable to delete deffunction g. 

6H� PHQ LRQHD] � IDSWXO� F � GHILQLUHD� XQHL� IXQF LL� FX� XQ� QXPH� LGHQWLF� FX�
QXPHOH�XQHL�IXQF LL�GHFODUDWH�DQWHULRU��GXFH�OD�VXSUDVFULHUH��FHD�PDL�QRX �IXQF LH�LD�
locul celei anterioare). 

CLIPS> (deffunction g (?a ?b)   ;se suprascrie functia g 
   (+ ?a ?b) ) 

CLIPS> (deffunction f (?a ?b $?arg)  ;se suprascrie functia f 
   (printout  t  ?a  “+“  ?b  “=”  (g  ?a ?b) t) ) 

  CLIPS> (f  2  3  4) 
  2+3=5 



                                                                   Cap.2  )XQF LL�GHILQLWH�GH�XWLOL]DWRU      39 
 

 
 

CLIPS> (f  2) 
[ARGACCES4] Function f expected at least 2 agument(s). 
CLIPS> (undeffunction g)  ;functia g este referita de functia f 
[PRNUTIL4] Unable to delete deffunction g. 
CLIPS> (undeffunction f) 
CLIPS> (undeffunction g)  ;functia g a fost stearsa 

 Func LLOH� GHILQLWH� PDL� VXV� UHDOL]HD] � VXPD� D� GRX � QXPHUH� úL� DILúDUHD�
RSHUD LHL� GH� VXPDUH� vQ� IRUPD� inordine� �vQ�&/,36�R� H[SUHVLH� HVWH� VFULV � vQ� IRUPD�
preordine��PDL� vQWkL�RSHUDWRUXO�úL�DSRL�RSHUDQ]LL���'HRDUHFH�IXQF LD�g�HVWH�DSHODW �
GH�IXQF LD�f��SHQWUX�úWHUJHUHD�DFHVWHLD�HVWH�QHFHVDU �PDL�vQWkL�úWHUJHUHD�IXQF LHL�f, în 
FDUH� HVWH� UHIHULW �� 'XS � FXP� VH� REVHUY � IXQF LD� f� DFFHSW � XQ� QXP U� GH�PLQLP� ��
DUJXPHQWH���úL�vQ�FD]XO�vQ�FDUH�VH�LQWURGXF�XQ�QXP U�PDL�PDUH�GH�DUJXPHQWH�DFHVWHD�
YRU� IL� LJQRUDWH�� 6 � vQFHUF P� VXPDUHD� WXWXURU� DUJXPHQWHORU� úL� DILúDUHD� DFHVWRUD� vQ�
forma inordine��6XSOLPHQWDU�VH�YD�YHULILFD�úL�FRUHFWLWXGLQHD�GDWHORU�GH�OD�LQWUDUH� 

 
  CLIPS> (deffunction suma (?a  $?arg) 
    (if (> (length$ $?arg) 0) 
     then  (printout t  ?a “+”)  
              (return (+ ?a (suma (expand$ $?arg)))) 
     else   (printout t ?a “=”) 
              (return ?a)) ) 
  CLIPS> (suma 1 2 3 4) 
  1+2+3+4=10 
  CLIPS> (suma 1) 
  1=1 
  CLIPS> (suma 1 –1 2 –2) 
  1+-1+2+-2=0 

)XQF LD�suma�GHILQLW �PDL�VXV�HVWH�UHFXUVLY ��3HQWUX�FD]XO�vQ�FDUH�DX�U PDV�
DGXQDW� PDL� PXOW� GRX � QXPHUH�� QRLL� SDUDPHWULL� DL� IXQF LHL� WUHEXLHVF� H[SDQGD L��
GLIHUHQ D�vQWUH�XUP WRDUHOH�GRX �DSHOXUL�DOH�IXQF LHL� 

(suma $?arg))   (suma (expand$ $?arg)) 
FRQVWkQG� vQ� IDSWXO� F � vQ�SULPXO� FD]� HVWH� WUDQVPLV�XQ� VLQJXU� SDUDPHWUX (o valoare 
PXOWLFkPS��úL�DP�RE LQH�R�HURDUH�vQ�FD]XO�vQ�FDUH�DP�vQFHUFD�V �R�DGXQ P��LDU�vQ�DO�
GRLOHD�FD]�VXQW�WUDQVPLúL�WR L�SDUDPHWULL��GHRDUHFH�DFHúWLD�QX�PDL�VXQW�LQFOXúL�vQWU-o 
YDULDELO �PXOWLSO �GH�WLS�OLVW ��)XQF LD�XUP WRDUH�YHULILF �vQWU-R�EXFO �de tip for�GDF �
SDUDPHWULL� GH� LQWUDUH� VXQW�QXPHUH� �vQWUHJL� VDX� IORWDQ L��� ÌQ� FD]XO� vQ� FDUH�QX�DYHP�
SDUDPHWUL�HURQD L�HVWH�DSHODW �IXQF LD�suma.  

CLIPS> (deffunction s ($?arg) 
  (loop-for-count  (?i 1 (length$ $?arg)) 
   (if  (not (numberp (nth$ ?i $?arg) )) 
   �WKHQ��SULQWRXW��W��³3DUDPHWUL�HURQD L�´�W����UHWXUQ���� 

(suma (expand$ $?arg)) ) 
   CLIPS> (suma 1 2 3 a 4) 
  Parametri eronati. 
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 �����&RQVWUXF LD�'()*/2%$/ 

 &X�DMXWRUXO�XQHL�FRQVWUXF LL�defglobal�SRW�IL�GHILQLWH�úL�DFFHVDWH�GH�PHGLXO�
CLIPS-ului variabilele globale. Acestea pot fi accesate ca parte a procesului pattern 
PDWFKLQJ��I U �D�LQYRFD�DFHVW�SURFHV�vQ�PRPHQWXO�vQ�FDUH�HVWH�VFKLPEDW �YDORDUHD�
DFHVWRUD�� 3HQWUX� VHWDUHD� YDORULORU� YDULDELOHORU� JOREDOH� HVWH� IRORVLW � IXQF LD� bind. 
Variabilele globale VXQW�UHVHWDWH�OD�YDORDUHD�ORU�RULJLQDO �vQ�PRPHQWXO�vQ�FDUH�HVWH�
HIHFWXDW �FRPDQGD�reset��VDX�FkQG�IXQF LD�bind�DSHOHD] �YDULDELOD�JOREDO �I U �QLFL�
R�YDORDUH��9DULDELOH�JOREDOH�SRW�IL�VFKLPEDWH�úL�IRORVLQG�IXQF LD�set-reset-globals, 
úWHUJHUHD�DFHVWRUD�VH�UHDOL]HD] �FX�DMXWRUXO�D�FRPHQ]LL�undefglobal sau a comenzii 
clear��6H�SRW�XUP UL�VFKLPE ULOH�YDORULORU�YDULDELOHORU�JOREDOH�YL]XDOL]kQG�IHUHDVWUD�
“Globals” în varianta de CLIPS sun Windows, sau folosind comanda watch 
globals��vQ�DFHVW�YD�IL�DILúDW�FD]�XQ�PHVDM�LQIRUPD LRQDO�GH�ILHFDUH�GDW �FkQG�HVWH�
VFKLPEDW �R�YDORDUH�D�XQHL�YDULDELOH�JOREDOH���6LQWD[D�DFHVWHL�FRQVWUXF LL�HVWH� 

  (defglobal  [<defmodule-name>]  <global-assignement>*) 

  <global-assignement> ::= ?*<symbol>* = <expression> 

 Într-un program pRW� H[LVWD� PDL� PXOWH� FRQVWUXF LL� defglobal� úL� vQ� ILHFDUH�
FRQVWUXF LH�SRW�IL�GHILQLWH�RULFkWH�YDULDELOH�JOREDOH��2S LRQDOXO��GHIPRGXOH-name> 
LQGLF � PRGXOXO� vQ� FDUH� YD� IL� GHILQLW � FRQVWUXF LD� defglobal�� 'DF � DFHVWD� QX� HVWH�
VSHFLILFDW�DWXQFL�FRQVWUXF LD�defglobal�YD�IL�SODVDW �vQ�PRGXOXO�FXUHQW��'DF �DYHP�R�
YDULDELO � GHMD� GHILQLW � vQWU-R� FRQVWUXF LH� defglobal� DQWHULRDU �� DWXQFL� YDORDUHD�
DFHVWHLD� YD� IL� vQORFXLW � FX� YDORDUHD� J VLW � vQ� QRXD� FRQVWUXF LH� defglobal (va fi 
VXSUDVFULV ��� 'DF � vQ� PRPHQWXO� vQ� FDUH� VH� vQFHDUF � GHILQLUHD� XQHL� FRQVWUXF LL�
defglobal VH� RE LQH� R� HURDUH�� DWXQFL� RULFH� YDULDELO � JOREDO � GHILQLW � vQDLQWHD�
SURGXFHULL�DFHVWHL�HURUL�U PkQH�YDODELO � 
 &RPHQ]LOH� FDUH� RSHUHD] � FX� defglobals cum ar fi ppdefglobal sau 
undefglobal� DúWHDSW � LQWRGXFHUHD� QXPHlui simbolic al variabilei globale, ce este 
vQFDGUDW�GH� DVWHULVFXUL� �GH�H[HPSOX� VH� IRORVHúWH� VLPEROXO�max când ne referim la 
YDULDELOD�JOREDO �?*max*���([HPSOX�GH�FRQVWUXF LH�defglobal: 

 (defglobal  ?*x*  =  3 
       ?*y*  =  ?*x* ) 

 CLIPS> (bind ?*x* 5)   ;  ?*x* =5 ?*y* 3 
 5 
 CLIPS> (reset)    ;  ?*x* =3 ?*y* 3 
 CLIPS> (set-reset-globals FALSE) ;resetul nu mai modifica valorile 

CLIPS> (bind ?*x* 5)   ;  ?*x* =5 ?*y* 3 
 5 
 CLIPS> (reset)    ;  ?*x* =5 ?*y* 3 
 CLIPS> (ppdefglobal  x)     ;afiseaza textul de la definirea variabilei 

(defglobal MAIN ?*x* = 3) 
 CLIPS> (bind ?*x*)       ;variabila globala ia valoarea initiala 
 3 
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 CLIPS> (undefglobal  x)  ;?*y* = 3 

 Dup �FXP�VH�SRDWH�REVHUYD�YDULDELOHOH�JOREDOH�"
[
�úL�"
\
�QX�SRLQWHD] �
OD� DFHLDúL� ORFD LH� GH� PHPRULH�� 'DF � OD� GHILQLUHD� YDULDELOHL� "
\
� DFHDVWD� YD� OXD�
DFHLDúL� YDORDUH� FD� úL� YDULDELOD� "
[
�� YDORDUHD� DFHVWHLD� YD� U PkQH� QHPRGLILFDW � vQ�
momentul în care variabilD� "
[
� vúL� YD� PRGLILFD� YDORDUHD� VDX� YD� IL� úWHDUV �� 6H�
REVHUY �GH�DVHPHQHD�IDSWXO�F � IXQF LD�reset�PRGLILF �YDORULOH�YDULDELOHORU�JOREDOH�
OD� FHOH� LQL LDOH� �GLQ� FRQVWUXF LD� defglobal��� GRDU� GDF � Jet-reset-globals întoarce 
valoarea TRUE. Spre deosebire de aceDVWD�� IXQF LD� (bind ?*x*)� DSHODW � I U � R�
YDORDUH� H[SOLFLW �� ³UHVHWHD] ´� vQWRWGHDXQD� YDORDUHD� XQHL� YDULDELOH� JOREDOH� OD�
YDORDUHD�LQL LDO ��3HQWUX�R�YDULDELO �RELúQXLW �(bind ?v)�UHWXUQHD] �vQ�PRG�LPSOLFLW�
VLPEROXO� )$/6(� �R� YDULDELO � ORFDO � QX� DUH� UH]HUYDW�XQ� VSD LX� vQ�PHPRULH��� ILLQG�
QHFHVDU �SHQWUX�GHILQLUHD�DFHVWHLD�VSHFLILFDUHD�XQHL�YDORDUHD�H[SOLFLW � 

9DULDELOHOH�JOREDOH�SRW�IL�IRORVLWH�vQ�RULFH�ORF�OD��IHO�FD�R�YDULDELO � ORFDO ��
FX� GRX � H[FHS LL��1X�SRW� IL� XWLOL]DWH� FD� YDULDELO � SDUDPHWUX� SHQWUX� R�deffunction, 
defmethod sau message-handler��'H�DVHPHQHD�QX�SXWHP�IRORVL�R�YDULDELO �JOREDO �
vQ� DFHODúL� IHO� FX� R� YDULDELO � ORFDO � vQ� /+6-ul unei reguli pentru a o lega de o 
YDORDUH��'LQ�DFHVW�PRWLY�UHJXOD�XUP WRDUH�HVWH�LOHJDO � 

 (defrule illegal-rule 
   (fact ?*x*) 

  =>) 
 [PRNTUTIL2] Syntax error: Check appropiate syntax for defrule. 

ÌQ�VFKLPE�R�UHJXO �FXP�DU�IL�FHD�FDUH�XUPHD] �HVWH�OHJDO � 

 (defrule legal-rule 
   (fact ?y&:(=  ?y  ?*x*)) 
   =>) 
 

1X� HVWH� QHFHVDU � PRGLILFDUHD� UHJXOLL�� DWXQFL� FkQG� YDORDUHD� OXL� "
x* este 
VFKLPEDW ��'H�H[HPSOX�GDF �?*x*�HVWH���úL�HVWH�DVHUWDW�IDSWXO�(fact 3), atunci regula 
QX�HVWH�VDWLVI FXW ��6FKLPEkQG�YDORDUHD�OXL�?*x* vQ�RULFH�DOW �YDORDUH�GLIHULW �GH����
UHJXOD�QX�YD�IL�DFWLYDW �� 

'H� UH LQXW� IDSWXO� F � DWXQFL� FkQG� VXQW� GHILQLWH� YDriabilele globale este 
QHFHVDU � LQWURGXFHUHD� GH� VSD LL� vQDLQWHD� úL� GXS � VHPQXO� µ ¶� FH� OHDJ � R� YDULDELO �
JOREDO �GH�R�YDORDUH�VDX�H[SUHVLH��vQ�FD]�FRQWUDU�RE LQkQGX-se o eroare de sintaxa. 
2�YDULDELO �JOREDO �SRDWH�IL�OHJDW �GH�R�YDORDUH�H[SOLFLW ��GH�YDORDrea altei variabile 
JOREDOH�DQWHULRU�GHFODUDW ��GH�R�IXQF LH�D�F URU�SDUDPHWUL�SRW�IL�GH�DVHPHQHD�YDORUL�
explicite sau variabile globale. 

 (defglobal 
  ?*x*  =  3 
  ?*y*  =  ?*x* 
  ?*z*  = (+  ?*x*  ?*y*) 
  ?*q* =  (create$  a  b  c) ) 
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 ÌQ�FRQGL LLOH�vQ�FDUH�R�YDULDELO �JOREDO �HVWH�GH�WLS�PXOWLFkPS�DFHVW�OXFUX�QX�
trebuie semnalat ca în cazul variabilelor simple cu ajutorul caracterului ‘$’. Trebuie 
UH LQXW�úL�IDSWXO�F �SHQWUX�R�YDULDELO �JOREDO �QX�H[LVW �R�YDORDUH�LPSOLFLW ��SH�FDUH�
DFHDVWD�V �R�LD�vQ�FD]XO�vQ�FDUH�QX�HVWH�VSHFLILFDW �QLFL�R�YDORDUH�VDX�H[SUHVLH��úL�GH�
aceea în cazul în care acestea nu vor precizate CLIPS-ul va genera tot o eroare de 
VLQWD[ �� (VWH� SUH]HQWDW� vQ� FRQWLQXDUH� WDEHOXO� FX� IXQF LLOH� úL� FRPHQ]LOH� GLQ�&/,36�
utilizate pentru a afla LQIRUPD LL�GHVSUH�YDULDELOHOH�JOREDOH� 

(get-reset-global) 5HWXUQHD] � FRPSRUWDUHD� YDULDELOHORU� JOREDOH� OD�
resetare. 

(set-reset-global  
<boolean-expr>) 

6HWHD] �FRPSRUWDUHD�YDULDELOHORU�JOREDOH�OD�UHVHWDUH�
�LPSOLFLW�758(���5HWXUQHD] �YDORDUHD�DQWHULRDU � 

(list-defglobals  
[<module-name>]) 

$ILúHD] �R� OLVW �FX�YDULDELOHOH�JOREDOH�GLQ�PRGXOXO��
VSHFLILFDW� �VDX� GLQ� PRGXOXO� FXUHQW� GDF � QX� HVWH�
specificat). 

(ppdefglobal 
   <global-variable-name>) 

$ILúHD] � WH[WXO�FHUXW� OD�GHILQLUHD�YDULDELOHL�JOREDOH�
specificate. 

(show-defglobals  
[<module-name>]) 

$ILúHD] � QXPHOH� úL� YDORULOH� FXUHQWH� SHQWUX� WRDWH�
FRQVWUXF LLOH� defglobal din modulul specificat (sau 
GLQ� PRGXOXO� FXUHQW� GDF � QX� HVWH� VSHFLILFDW��� 6H�
SRDWH� XWLOL]D� VLPEROXO� 
� SHQWUX� D� DILúD� YDULDELOHOH�
globale din toate modulele. 

(undefglobal  
<global-variable-name>) 

ùWHUJH�R�YDULDELO �JOREDO ��6H�SRDWH�XWLOL]D�VLPEROXO�

� SHQWUX� D� úWHUJH� WRDWH� YDULDELOHOH� JOREDOH��'DF � R�
YDULDELO �HVWH�IRORVLW �GH�R�DOW �FRQVWUXF LH��DWXQFL�HD�
QX�SRDWH�IL�úWHDUV � 

 8Q� FD]� PDL� QHRELúQXLW� HVWH� DFHOD� vQ� FDUH� DYHP� R� YDULDELO � JOREDO � FX�
numele *. In acest caz când se va da comanda (undefglobal *)�YRP�RE LQH�FD�HIHFW�
úWHUJHUHD�GRDU�D�YDULDELOHL�JOREDOH�FX�QXPHOH�
��(VWH�VLQJXUXO�FD]�vQ�FDUH�QX�SXWHP�
XWLOL]D�VLPEROXO�
�SHQWUX�úWHUJHUHD��WXWXURU�variabilelor globale. 

 CLIPS> (defglobal ?*** = 0 
        ?*n* = A) 
 CLIPS> (list-defglobals) 
 n 
 * 
 CLIPS> (undefglobal *) 
 CLIPS> (list-defglobals) 
 n 
 CLIPS> (deffunction f ()  

(printout  t  “Tija initiala ” ?*n* t) ) 
 CLIPS> (undefglobal n) 
 [PRNUTIL4] Unable to delete defglobal n. 
 CLIPS> (undeffunction f) 
 CLIPS> (undefglobal n) 
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 'DF �VH�YD�vQFHUFD�LQWURGXFHUHD�XQHL�YDULDELOH�JOREDOH�FD�SDUDPHWUX�SHQWUX�
R�FRQVWUXF LH�defglobal, atunci CLIPS-XO�YD�VHPQDOD�DFHDVW �HURDUH�GH�SURJUDPDUH� 

 CLIPS> (deffunction f (?*x*) 
   (printout  t  ?*x*) ) 
 [PRNTUTIL2] Syntax error: Check appropiate syntax for parameter list. 

 3HQWUX� D� RE LQH� R� IXQF LH� DVHP Q WRDUH�� GDU� vQWU-R� IRUP � OHJDO � SXWHP�
IRORVL� vQ� FDGUXO� IXQF LHL� QRX� FUHDWH� XQ� switch sau un if� SHQWUX� D� YHULILFD� GDF �
YDORDUHD� YDULDELOHL� WUDQVPLVH� FD� SDUDPHWUX� DO� IXQF LHL� HVWH� LGHQWLF � FX� YDORDrea 
variabilei globale. 

 CLIPS> (defglobal ?*x* = 9 
        ?*y* = 1) 
 CLIPS> (deffunction f (?val) 
          (switch ?val 
     (case ?*x* then *x*) 
     (case ?*y* then *y*) 
     (default none))) 
 CLIPS> (deffunction g(?x) 
   (if (eq  ?x  ?*x*) 
    then (printout  t  ?x  crlf ) ) ) 
 CLIPS> ( f  9 ) 
 *x* 
 CLIPS> ( f  1 ) 
 *y* 
 CLIPS> ( f  2 ) 
 None 
 CLIPS> ( g  9 ) 
 9 
 CLIPS> ( g  2 ) 
 FALSE 

 6H�REVHUY � vQ� IXQF LD�g IDSWXO� F � VH� IDFH�GLVWLQF LH� vQWUH�YDULDELOD�JOREDO �
"
[
� úL� YDULDELOD� ORFDO � "[� � úL� GH� DVHPHQHD� IDSWXO� F � DFHDVW � IXQF LH� UHWXUQHD] �
simbolul FALSE în cazul în care valoarea variabilei transmise ca parametru 
IXQF LHL� QX� HVWH� LGHQWLF � FX� FHD� D� YDULDELOHL� JOREDOH� �vQ� FD]XO� vQ� FDUH� QX� HVWH�
H[HFXWDW � QLFL� R� DF LXQH� úL� QX� HVWH� HYDOXDW � QLFL� R� H[SUHVLH��� $FHVW� IDSW� QX� HVWH�
YDODELO�úL�SHQWUX�R�IXQF LH�FDUH�WUDWHD] �WRDWH�FD]XULOH�SRVLELOH��'H�H[HPSOX� 

 CLIPS> (deffunction is_number (?n) 
   (if  (numberp ?n) 
    then  (return ?n) 
    else  (printout  t  ?n “ nu este un numar…” crlf) ) ) 
 CLIPS> (is_number 102) 
 102 
 CLIPS> (is_number a9) 
 a9 nu este un numar… 
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 6H�SRDWH�vQWkPSOD�FD�OD�GHILQLUHD�XQHL�IXQF LL�QXPHOH�DFHVWHLD�V �FRLQFLG �
cu nuPHOH�XQHL�IXQF LL�V\VWHP��,Q�DFHVW�FD]�QH�YD�IL�VHPQDODW �DFHDVW �HURDUH��ILLQG�
QHFHVDU �PRGLILFDUHD�QXPHOXL�IXQF LHL�SHQWUX�FD�SURJUDPXO�V �IXQF LRQH]H� 
 
 CLIPS> (deffunction +(?x  ?y) 
   (return (+ ?x ?y) ) ) 
 [DFFNXPSR2] Deffunctions are not allowed to replace external function. 
 CLIPS> (deffunction ad (?x  ?y) 
   (return (+ ?x ?y) ) ) 
 CLIPS> (ad 2 4) 
 6 
  
 6SHFLDO�SHQWUX�D�SXWHD�UHDOL]D�R�µVXSUDvQF UFDUH¶��D�RSHUDWRULORU�VDX�PDL�
H[DFW�SHQWUX�D�SXWHD�IRORVL�QXPHOH�XQHL�IXQF LL�VLVWHP�D�IRVW�UHDOL]DW �FRQVWUXF LD�
defgeneric. 

 2.3. Recursivitatea. Problema turnurilor din HANOI 

 2� SUREOHP � FODVLF �� FDUH� HVWH� UH]ROYDW � FX� DMXWRUXO� UHFXUVLYLW LL� HVWH�
problema turnurilor din Hanoi.  

$YkQG�WUHL�VXSRUWXUL��WLMH��úL�SRUQLQG�FX�XQ�QXP U�GH�1�GLVFXUL�GH�GLIHULWH�
m ULPL�SH�SULPD�WLM �VH�FHUH�WUDQVIHUDUHD�WXWXURU�GLVFXULORU�SH�XOWLPD�WLM ��úWLLQGX-se 
IDSWXO� F � VXQW� OHJDOH� GRDU�PXW ULOH� XQXL� GLVF� SH� R� WLM � JRDO � VDX� SH� XQ� GLVF�PDL�
PDUH�3ULQ�XUPDUH�HVWH�FRQVLGHUDW �D�IL�R�PXWDUH�LOHJDO �PXWDUHD�XQXL�GLVF�PDL�PDUH�
peste unul mai mic decât acesta.  

1XP UXO�PLQLP�GH�PXW UL�SULQ�FDUH�VH�SRDWH�UHDOL]D�WUDQVIHUXO�HVWH� 12 �
N . 

Vom reprezenta grafic modul cel mai scurt de rezolvare al problemei pentru cazul 
în care avem N=3 discuri. 
 
 
  
 
 
 
Fig.1    A(3,2,1)          B( )    C( ) 
 
 
 
 
 
 
Fig.2     A(3,2)          B( )    C(1) 
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Fig.3       A(3)           B(2)   C(1) 
 
 
 
 
 
 
Fig.4      A(3)         B(2,1)    C( ) 
 
 
 
 
 
 
Fig.5      A( )          B(2,1)    C(3) 
 
 
 
 
 
 
Fig.6      A(1)           B(2)    C(3) 
 
 
 
 
 
 
Fig.7      A(1)           B( )   C(3,2) 
 
 
 
 
 
 
Fig.8      A( )           B( )             C(3,2,1) 
 

 'XS �FXP�V-a observat pentru N=3 discuri s-au efectuat 123
� ��DGLF ���

PXW UL� vQ�RUGLQHD�FDUH�XUPHD] ��� �'LVF��$ &���� �'LVF��$ %���� �'LVF��& %�����
Disc3 A &����'LVF��% $��������'LVF��% &��������'LVF��$� &� 
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 3VHXGRFRGXO�IXQF LHL�UHFXUVLYH�HVWH�XUP WRUXO� 

  IXQF LH Hanoi (n, start, end)  // n –QXP UXO�GH�GLVFXUL 
       GDF  disc n>1 
   atunci Hanoi(n-1, start , interm) 
       sf-GDF  
  �����DILúHD] �PHVDM 
       GDF  disc n>1 
   atunci Hanoi(n-1, interm, end) 
       sf-GDF  
   sf-IXQF LH 

 3H�OkQJ �IXQF LD�UHFXUVLY �Hanoi FDUH�YD�DILúD�PXW ULOH�VXFFHVLYH�GH�GLVFXUL�
YRP� LQWURGXFH� úL� R� IXQF LH� letter� FDUH� YD� IDFH� R� FRQYHUVLH� vQWUH� OLWHUH� úL� FLIUH�
�WUDQVIRUPkQG�FLIUD���vQ�OLWHUD�$��FLIUD���vQ�OLWHUD�%��HWF������$FHDVW �XOWLP �IXQF LH�
nu este abVROXW�QHFHVDU �ILLQG�IRORVLW �GRDU�SHQWUX�D�vQORFXL�vQ�PHVDMH�VLPEROXULOH�
numerice asociate tijelor cu litere (tija1<-> A , tija2 <-> B , tija3 <->C). 

(deffunction letter (?no) 
  (sub-string ?no ?no “ABCDEFGHIJKLMNOPQRSTUVXZ”) ) 

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

(deffunction  hanoi (?n  ?tija_start  ?tija_end) 
 (if (> ?n 1) 
  then (hanoi  (- ?n 1)  ?tija_start   (- 6 ?tija_start ?tija_end) ) ) 
 (printout  t  “Discul “  ?n “  “  (letter ?tija_start)  “ -> “ (letter ?tija_end) t) 
 (if (> ?n 1) 
  then (hanoi  (- ?n 1)  (- 6 ?tija_start ?tija_end)  ?tija_end) ) 
)  

 'XS � FXP� VH� REVHUY � SHQWUX� RE LQHUHD� WLMHL� LQWHUPHGLDUH� V-a folosit o 
RSHUD LH�GH�VF GHUH��ùWLLQG�F �DYHP� vQ� WRWDO��� WLMH�úL�F � VXPD� WXWXURU� VLPEROXULORU�
QXPHULFH� G � �� ��������� HVWH� OHVQH� GH� vQ HOHV� GH� FH� VH� VFDG� GLQ� WRWDO� WLMDBVWDUW� úL�
tija_end pentru a R� RE LQH� SH� FHD� LQWHUPHGLDU �� )XQF LD� UHFXUVLY � IRORVLW � QX�
UHDOL]HD] �QLFL�R�PRGLILFDUH�DVXSUD�YUHXQHL�GDWH��HD�DILúkQG�GRDU�PHVDMH�� 

'DF �VH�GRUHúWH�R�LPSOHPHQWDUH�FRQFUHW �D�XQRU�VWLYH�GLQ�FDUH�VH�VFRW�úL�VH�
SXQ�GLVFXUL�HVWH�QHFHVDU �R�DOW �DERUGDUH�D�Sroblemei. Exemplu de rulare: 

 CLIPS> (letter 1) 
 A 
 CLIPS> (letter 3) 
 C 
 CLIPS> (hanoi 3 1 3)  // 3-nr. discuri   1-tija_start   3-tija_end 
 Discul 1   A->C 
 Discul 2   A->B 
 Discul 1   C->B 
 Discul 3   A->C 
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 Discul 1   B->A 
 Discul 2   B->C 
 Discul 1   A->C 

 $YDQWDMHOH� XQHL� DVWIHO� GH� DERUG UL� D� SUREOHPHL� VXQW� OHJDWH� vQ� VSHFLDO� GH�
YLWH]D�GH�UH]ROYDUH�D�SUREOHPHL�úL�GH�OLEHUWDWHD�RIHULW �vQ�DOHJHUHD�WLMHL�SH�FDUH�VXQW�
DPSODVDWH� LQL LDO� GLVFXULOH� úL� D� WLMHL� GHVWLQD LH��$VWIHO� GDF � VH�GRUHúWH� VH�SRW�PXWD�
discurile de pe cea de-D� GRXD� WLM � SH� SULPD� WLM �� ILLQG� SHUPLV � RULFH� FRPELQD LH�
SRVLELO ��$SHOXO�IXQF LHL�YD�IL�vQ�DFHVW�FD]��(hanoi N 2 1) . Suplimentar s-ar putea 
UHDOL]D� R� YHULILFDUH� GDF � WLMD� GH� VWDUW� QX� FRLQFLGH� FX� FHD� GH� ILQDO� úL� HYHQWXDO� V-ar 
putea stabili�SHQWUX�1�QXP UXO�GH�GLVFXUL�R�YDORDUH�PLQLP �úL�XQD�PD[LP � 
 6H�REVHUY �F �XOWLPXO�PHVDM�DILúDW�HVWH�VLPEROXO�)$/6(��GDWRULW �IDSWXOXL�
F � vQ� IXQF LD� UHFXUVLY � DSHODW � QX� V-D� I FXW� QLFL� R� HYDOXDUH� �V-D� DILúDW� GRDU� XQ�
PHVDM��� 'DF � VH� GRUHúWH� HOLPLQDUHD� VLPEolului FALSE se poate introduce la 
VIkUúLWXO�IXQF LHL�XQ�(return) I U �D�VH�VSHFLILFD�vQV �QLFL�R�YDORDUH�GH�UHWXUQDW� 

 �����ÌQWUHE UL 

1. &DUH� VXQW� IDFLOLW LOH� RIHULWH� GH� IRORVLUHD� FRQVWUXF LLORU� GHIIXQFWLRQ� vQWU-un 
program CLIPS? Din ce este format corpul uQHL� DVWIHO� GH� FRQVWUXF LL� úL� FDUH�
HVWH�YDORDUHD�SH�FDUH�R�UHWXUQHD] " 

2. 1XPHOH�XQHL�IXQF LL�GHILQLWH�GH�XWLOL]DWRU�SRDWH�IL�LGHQWLF�FX�QXPHOH�XQHL�IXQF LL�
GH�VLVWHP�VDX�D�XQHL�IXQF LL�JHQHULFH��VH�SRDWH�UHDOL]D�VXSUDvQF UFDUHD�"�6H�IDFH�
GLIHUHQ D�vQWUH�R�IXQF LH�GHILQLW �GH�XWLOL]DWRU�úL�XQD�GH�VLVWHP" 

3. 2�FRQVWUXF LH�deffunction� WUHEXLH� vQWRWGHDXQD�GHFODUDW � vQDLQWH�GH� D� IL� DSHODW �
GH�R�DOW �IXQF LH��RELHFW��UHJXO �VDX�H[HFXWDW �OD�WRS-level? 

4. &DUH� HVWH� QXP UXO� PLQLP� GH� SDUDPHWUL� SH� FDUH� vL� DFFHSW "� 1XP UXO� GH�
SDUDPHWUL� OD� DSHOXO� IXQF LHL� WUHEXLH� V � ILH� H[DFW� FkW� QXP UXO� GH� SDUDPHWUL�
VSHFLILFDW�OD�GHILQLUHD�FRQVWUXF LHL"�$UJXPHQWD L� 

5. &DUH� GLQWUH� FRQVWUXF LLOH� deffunction� XUP WRDUH� VXQW� FRUHFWH"� 3RW� IL� FRUHFWH�
WRDWH�VDX�QLFL�XQD�GLQWUH�DFHVWHD��6H�LQWURGXF�úL�IRUPHOH�GH�DSHO�DOH�IXQF LLORU� 

(deffunction a  (printout t Mesaj))        CLIPS>(a) 
(deffunction b  (printout t “Mesaj” t))       CLIPS>(b ()) 
(deffunction c ($?arg) (printout  t  $?arg))       CLIPS>(c  1 a “b” 2) 
(deffunction d ($?arg) (printout  t  $?arg t))       CLIPS>(c  (create$ 1 a “b” 2)) 

6. 3HQWUX�FRQVWUXF LD�GHIIXQFWLRQ�XUP WRDUH�FDUH�HVWH�QXP UXO�PLQLP�GH�SDUDPHWUL�
SH�FDUH�DFHVWD�WUHEXLH�V -L�SULPHDVF �OD�DSHO"�$UJXPHQWD L�DFHVW�U VSXQV� 
(deffunction f (?a ?b ?c $?d)   (printout  t  ?a  “->”  ?b  “-->”  ?c   (first$ $?d))) 

7. 3RW� VXQW� IRORVLWH� PDL� PXOWH� YDULDELOH� PXOWLFkPS� FD� SDUDPHWUL"� ([LVW � R�
UHVWULF LH�FD�DFHúWLD� V �QX� ILH�DO WXUD L"�&DUH�GLQ�H[HPSOHOH�XUP WRDUH�HVWH�GH�
IXQF LL�GHILQLWH�GH�XWLOL]DWRU�VXQW�FRUHFWH" 
(deffunction f (?a ?b $?c $?d)  (printout  t  ?a  “->”  ?b  “-->”  ?c   (first$ $?d))) 
(deffunction f (?a $?b ?c $?d)  (printout  t  ?a  “->”  ?b  “-->”  ?c   (first$ $?d))) 
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8. 3HQWUX�D�HOLPLQD�HURULOH�FH�SRW�DSDUH�LQ�XUPD�LQWURGXFHULL�XQXL�QXP U�LQFRUHFW�
GH�SDUDPHWUL�VH�SRW�IRORVL�úL�YDULDELOH libere în lista de argumente? (de exemplu 
R�YDULDELO �PXOWLSO �OLEHU � 
(deffunction f (?a  ?b  $?)  (+ ?a  ?b)) 

9. &DUH�VXQW�FD]XULOH�vQ�FDUH�HVWH�XWLO �IRORVLUHD�XQHL�IXQF LL�I U �DF LXQL" 
10. &XP�SXWHP�UHDOL]D�R�UHFXUVLYLWDWH�PXWXDO �vQWUH�GRX �VDX�PDL�PXOWH�FRQVWUXF LL�

deffunction"�'D L�XQ�H[HPSOX� 
11. &H�VH�vQWkPSO �DWXQFL�FkQG�VH�GHILQHúWH�R�FRQVWUXF LH�GHIIXQFWLRQ�DO�F UHL�QXPH�

HVWH�LGHQWLF�FX�FHO�DO�XQHL�IXQF LL�GHFODUDWH�DQWHULRU" 
12. &XP� SRDWH� IL� úWHDUV � R� IXQF LH� FDUH� HVWH� UHIHULW � GH� R� DOW � IXQF LH� VDX� � HVWH�

aSHODW �vQ�5+6-ul unei reguli? 
13. &DUH� VXQW� IXQF LLOH� FX� DMXWRUXO� F URUD� SRW� IL� VFKLPEDWH� YDORULOH� XQHL� YDULDELOH�

JOREDOH"�'DU�FHOH�SULQ�FDUH�SXWHP�úWHUJH�R�YDULDELO �JOREDO " 
14. &H�VH�vQWkPSO �DWXQFL�FkQG�R�YDULDELO �GLQWU-R�FRQVWUXF LH�defglobal�DUH�DFHODúL�

numH�FX�R�YDULDELO �GHMD�GHILQLW �vQWU-R�FRQVWUXF LH�defglobal�DQWHULRDU " 
15. &DUH�VXQW�GLIHUHQ HOH�GH�QRWD LH�vQWUH�R�YDULDELO �JOREDO �úL�R�YDULDELO �

RELúQXLW " 
16. 9DULDELOHOH�JOREDOH�SRW�IL�IRORVLWH�vQ�RULFH�ORF�OD��IHO�FD�R�YDULDELO �ORFDO " 
17. 3RDWH� IL� XWLOL]DW � R� YDULDELO � JOREDO � FD� SDUDPHWUX� SHQWUX� R� FRQVWUXF LH�

deffunction, defmethod sau message-handler ? 
18. 3XWHP�IRORVL�R�YDULDELO �JOREDO �vQ�DFHODúL�IHO�FX�R�YDULDELO � ORFDO �vQ�/+6-ul 

XQHL�UHJXOL�SHQWUX�D�R�OHJD�GH�R�YDORDUH"�$UJXPHQWD L� 
19. Ce valoare au variabilHOH� JOREDOH� "
[
� úL� "
\
� GXS � H[HFX LD� ILHF UHL�

LQVWUXF LXQL�vQ�SDUWH" 

CLIPS>(defglobal  ?*x*  =  7 
       ?*y*  =  ?*x* ) 

 CLIPS> (bind ?*x* 5)    
 CLIPS> (reset) 

CLIPS> (set-reset-globals FALSE)  
CLIPS> (bind ?*x* 5)    

 CLIPS> (reset)     
 CLIPS> (bind ?*x*) 
20. 6H�SRDWH�GHILQL�R�YDULDELO �JOREDO �I U �D�H[SOLFLWD�R�YDORDUH�VDX�H[SUHVLH"�&DUH�

HVWH� vQ� DFHVW� FD]� YDORDUHD� LPSOLFLW � SH� FDUH� R� G � &/,36-ul unei variabile 
JOREDOH�FH�QX�D�IRVW�GHILQLW �H[SOLW�" 

(defglobal ?*x*) 
21. &XP�VXQW�GLIHUHQ LDWH�YDULDELOHOH�JOREDOH�GH�WLS�PXOWLFkPS��OLVW �GH�YDORUL��GH�

FHOH�FDUH�LDX�R�VLQJXU �YDORDUH" 
22. Cu ajutorul comenzii (undefglobals *)�VXQW�úWHUVH�vQWRWGHDXQD�WRDWH�YDULDELOHORU�

JOREDOH"�'DF �QX�GD L�XQ�H[HPSOX� 
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23. &H�IDFH�FRQVWUXF LD�GHIJOREDOV�XUP WRDUH" 
(deffunction f (?*x*) 

   (printout  t  ?*x*) ) 

  Probleme rezolvate 

1. )RUPD�SRORQH]  – Într-XQ�H[HPSOX�DQWHULRU�VH�vQFHUFD�VFULHUHD�XQHL�RSHUD LL�GH�
DGXQDUH�vQ�IRUPD�LQIL[��GLILFXOWDWHD�FRQVWkQG�vQ�IDSWXO�F �vQ�&/,36�RULFH�H[SUHVLH�VH�
scrie în forma prefix. Acest program va înceUFD�VFULHUHD�XQHL�H[SUHVLL�FDUH�FRQ LQH�
RSHUD LL� GH� DGXQDUH�� VF GHUH�� vQPXO LUH� úL� vPS U LUH�� úL� FDUH� FRQ LQH� HYHQWXDO� úL�
SDUDQWH]H�GLQ�IRUPD�LQIL[�FHD�PDL�XWLOL]DW �vQ�IRUPD�SUHIL[�úL�V �FDOFXOH]H�YDORDUHD�
acelei expresii. Deoarece CLIPS-XO� DFFHSW � GRDU� Vcrierea expresiilor în forma 
SUHIL[��HYDOXDUHD�H[SUHVLHL�SUHVXSXQH�VFULHUHD�DFHVWHLD�vQ�DFHDVW �IRUP �UHVSHFWkQG�
SDUDQWH]HOH�� 3UREOHPH� SULQFLSDOH� FRQVWDX� vQ� IDSWXO� F � RUGLQHD� RGH� HIHFWXDUH� D�
RSHUD LLORU�HVWH�GDW �GH�SULRULW LOH�RSHUDWRULORU� úL� SDUDQWH]HOH ce apar în expresie. 
(YHQWXDOHOH�VLPSOLILF UL�FH�V-ar putea realiza (de exemplu 1+2+3+4 => + 1 2 3 4) 
QX� VXQW� UHDOL]DWH� vQ�DFHDVW � YDULDQW ��(OH�SRW� IL�XúRU� UHDOL]DWH�YHULILFkQGX-VH�GDF �
DYHP� GRL� VDX� PDL� PXO L� RSHUDWRUL� FRQVHFXWLYL� GH� DFHODúL� WLS�� 6H� SRW� eventual 
LQWURGXFH� úL� DOWH� WLSXUL� GH� RSHUD LL�� VSHFLILFkQGX-se pentru faptul operator 
FRUHVSXQ] WRU�VHPQXO�úL�SULRULWDWHD�DFHVWHLD� 
 
(deffacts date-initiale 

(prefix) (infix) (postfix) (rest) 
(operator "+" 0) (operator "-" 0)   ; operatii de prioritate 0 
(operator "*" 1) (operator "/" 1) )  ; operatii de prioritate 1 

(defglobal ?*op* = (create$ "+" "-" "*" "/") 
     ?*dig* = (create$ "0" "1" "2" "3" "4" "5" "6" "7" "8" "9") 
     ?*sep* = (create$ " " "(" ")")  

    ?*prefix* ="" 
    ?*postfix* ="" ) 

(deffunction verify (?str) 
(bind ?n 0) 
(loop-for-count (?i 1 (length ?str)) 

  (bind ?l (sub-string ?i ?i ?str)) 
(if (not(member$ ?l (create$ ?*op* ?*dig* ?*sep*) )) 

  then (printout t "Caractere invalide !!!" t) (return FALSE)) 
  (if (eq ?l "(") then (bind ?n (+ ?n 1)) ) 

 (if (eq ?l ")") then (bind ?n (- ?n 1)) ) 
     ) 
     (if (= ?n 0)  

 then (printout t "Expresie valida." t) 
 else (printout t "Numar paranteze incorect !!!" t) (return FALSE) ) 

) 
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(deffunction simbol (?j ?str) 
(loop-for-count (?i ?j (length ?str)) 

(if (neq (sub-string ?i ?i ?str) " ") 
  then (return ?i) )) 

) 

(deffunction number (?j ?str) 
(loop-for-count (?i ?j (length ?str)) 

  (if (not(member$ (sub-string ?i ?i ?str) ?*dig*)) 
  then (return (- ?i 1)) )) 
(return (length ?str)) 

) 

(deffunction expr (?j ?str) 
(bind ?n 0) 
(loop-for-count (?i ?j (length ?str)) 
 (bind ?l (sub-string ?i ?i ?str)) 
  (if (eq ?l "(") then (bind ?n (+ ?n 1)) ) 
 (if (eq ?l ")") then (bind ?n (- ?n 1)) ) 
 (if (= ?n 0) then (return ?i) )) 

) 

(deffunction token (?str) 
(bind $?op (create$ )) (bind ?j 0) 
(while (bind ?i (simbol (+ ?j 1) ?str)) 

(bind ?s (sub-string ?i ?i ?str)) 
 (if (member$ ?s ?*dig*) then (bind ?j (number ?i ?str)) ) 

  (if (eq ?s "(") then (bind ?j (expr ?i ?str)) ) 
 (if (member$ ?s ?*op*) then (bind ?j ?i) ) 

  (bind $?op (create$ $?op (sub-string ?i ?j ?str))) ) 
(return $?op) 

) 

 Pentru început au fost stocate în variabilele globale ?*sep*, ?*op*, ?*dig* 
FDUDFWHUHOH� YDOLGH� �UHVSHFWLY� VHSDUDWRULL� VSD LX� úL� SDUDQWH]D� vQFKLV � úL� GHVFKLV ��
operatorii ‘+’ , ‘-µ� �� µ�µ� �� µ
¶� úL cifrele de la 0 –� ���� )XQF LD�verify va lua fiecare 
FDUDFWHU� LQWURGXV� OD� LQWUDUH� úL� YD� YHULILFD� GDF � DFHVWD� IDFH� SDUWH� GLQ� FDUDFWHUHOH�
YDOLGH�� 'H� DVHPHQHD� HD� YD� QXP UD� SDUDQWH]HOH� GHVFKLVH� � úL� FHO� DO� SDUDQWH]HORU�
vQFKLVH� úL� GDF � DFHVWD� YD� IL� HJDO� YD� FRQVLGHUD� H[SUHVLD� FD� ILLQG� YDOLG �� )XQF LD�
simbol� FDXW � vQ� úLUXO� SULPLW� FD� DUJXPHQW� ?str� SRUQLQG� GH� OD� R� SR]L LH� ?j primul 
FDUDFWHU� GLIHULW� GH� VSD LX�� )XQF LD� number� YD� H[WUDJH�� SRUQLQG� GH� OD� R� SR]L LH�
VSHFLILFDW �GLQ�úLUXO�GDWHORU�VH�LQWUDUH�XQ�QXP U��UHWXUQkQG�SR]L LD�SULPXOXL�FDUDFWHU�
FDUH�QX�HVWH�R�FLIU ��)XQF LD�expr�YD�UHWXUQD�SR]L LD�GH�VIkUúLW�D�XQHL�H[SUHVLL��DGLF �
SDUDQWH]D�vQFKLV �FDUH�FRUHVSXQGH�SULPHL�SDUDQWH]H�GHVFKLVH���ÌQ�DFHDVW �IXQF LH�VH�
YD� LQH�FRQW�GH�IDSWXO�F �vQ�LQWHULRUXO�XQHL�H[SUHVLL�SRW�H[LVWD�úL�DOWH�H[SUHVLL��DVWIHO�
într-R�EXFO �IRU�VH�YRU�QXP UD�SDUDQWH]HOH�úL�VH�YD�RSUL�H[HFX LD�EXFOHL��FX�DMXWRUXO�
comenzii return) în momentul în care s-D�UHDOL]DW�R�VWDUH�GH�HFKLOLEUX��)XQF LD�token 
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DGPLQLVWUHD] �IXQF LLOH�HQXPHUDWH�DQWHULRU��ÌQ�XUPD�H[HFX LHL�DFHVWHLD�úLUXO�GDWHORU�
GH� LQWUDUH� HVWH� IUDJPHQWDW� vQ� WLSXULOH� HOHPHQWDUH� PHQ LRQDWH� PDL� VXV� �QXPHUH��
H[SUHVLL�VDX�RSHUDWRUL���6H�YD�UHWXUQD�R�YDORDUH�PXOWLSO �GH�DVWIHO�GH�HQWLW L� 

(defrule date_initiale 
=> 
(printout t "Introduceti expresia: ")  
(if (verify (bind ?str (readline))) 
 then (assert (expr (token ?str)) )) 

) 

(defrule prioritate_operatori 
(declare (salience 10)) 
?f1 <- (expr ?o1 ?op1 ?o2 ?op2 ?o3 $?rest) 
(operator ?op1 ?p1) 
(operator ?op2 ?p2) 
?f2 <- (prefix $?in) 
=> 
(retract ?f1 ?f2) 
(if (<= ?p1 ?p2) 
 then (assert (prefix $?in ?op1 " " ?o1 " ") 

         (expr ?o2 ?op2 ?o3 $?rest)) ) 
(if (> ?p1 ?p2) 
 then (assert (prefix ?op2 " " $?in ?op1 " " ?o1 " " ?o2) 

         (expr ?o3 $?rest)) ) 
) 

(defrule conversie_1 
?f1 <- (expr ?o1 ?op ?o2) 
(operator ?op ?) 
?f2 <- (prefix $?in) 
=> 
(retract ?f1 ?f2) 
(assert (prefix $?in " " ?op " " ?o1 " " ?o2)) 

) 

(defrule conversie_2 
?f1 <- (expr ?o) 
?f2 <- (prefix $?in) 
=> 
(retract ?f1 ?f2) 
(assert (prefix $?in " " ?o)) 

) 

 3kQ �vQ�DFHVW�PRPHQW�GXS �FH�vQ�UHJula date_initiale datele de intrare sunt 
LQWURGXVH�� YHULILFDWH�� VHSDUDWH� vQ� VXEúLUXUL�PDL�PLFL� FH� YRU� IL� DVHUWDWH� vQWU-un fapt 
expr�� VH� VWXGLD] � SULRULWDWHD� RSHUDWRULORU� J VL L�� $VWIHO� VH� LDX� GRL� RSHUDWRUL�
FRQVHFXWLYL� úL� vQ� IXQF LH� GH� SULRULWDWHD� DFHVWRUD� se va forma forma prefix 
FRUHVSXQ] WRDUH�IDSWXOXL�expr�FXUHQW��6XQW�WUDWDWH�úL�GRX �FD]XUL�µVSHFLDOH¶��SULPXO�
vQ�FDUH�H[SUHVLD�FXUHQW �GH�HYDOXDW�QX�FRQ LQH�GHFkW�XQ�VLQJXU�RSHUDWRU��FD]�vQ�FDUH�
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QX�PDL�HVWH�QHFHVDU �VWXGLHUHD�SULRULW LL��LQWURGXFkQGX-se în faptul prefix mai întâi 
RSHUDWRUXO�úL�DSRL�RSHUDQ]LL��úL�FHO�GH-al doilea caz în care avem doar un operand 
�H[SUHVLH�VDX�QXP U��úL�FDUH�HVWH�LQWURGXV�vQ�IRUPD�SUHIL[DW �DúD�FXP�HVWH�HO� 

(defrule expresii_interne 
(declare (salience -5)) 
?f1 <- (prefix $?first " " ?exp  $?last) 
?f2 <- (rest $?r) 
(test (and (eq "(" (sub-string 1 1 ?exp)) 

   (eq ")" (sub-string (str-length ?exp) (str-length ?exp) ?exp)) )) 
=> 
(retract ?f1 ?f2) 
(bind ?*prefix* (str-cat ?*prefix* (expand$ $?first))) 
(assert  (rest  $?last  $?r)   (prefix) 

(expr (token (sub-string 2 (- (str-length ?exp)1) ?exp))) ) 
) 

(defrule analizeaza_restul 
(declare (salience -5)) 
?f <- (rest  $?last &:(> (length$  $?last) 1) ) 
(not (prefix  ?  $?))   ; dac �H[SUHVLD�SUHIL[�H�YLG  
=> 
(retract ?f) 
(assert (prefix  $?last)  (rest) ) 

) 

(defrule adauga_la_forma_finala 
(declare (salience -10)) 
?f <- (prefix $?pr) 
=> 
(retract ?f) 
(bind ?*prefix* (str-cat ?*prefix* (expand$ $?pr) )) 

) 

 'DF �vQ�IRUPD�SUHIL[DW �PDL�VXQW�H[SUHVLL�FDUH�QX�DX�IRVW�DQDOL]DWH��úLUXUL�DO�
F URU� SULP� FDUDFWHU� HVWH� R� SDUDQWH] � GHVFKLV � úL� FDUH� VH� WHUPLQ � FX� R� SDUDQWH] �
vQFKLV ��� 6H� SRDWH� FRQVLGHUD� F � YHULILFDUHD� � XOWLPXOXL� FDUDFWHU� �SDUDQWH]D� vQFKLV ��
HVWH� LQXWLO �� GDW� ILLQG� IDSWXO� F � IXQF LD� expr� UHWXUQHD] � QXPDL� H[SUHVLL� YDOLGH� DOH�
F URU�QXP U�GH�SDUDQWH]H�GHVFKLVH�FRLQFLGH�FX�QXP UXO�SDUDQWH]HORU�vQFKLVH��'DF �
PDL� H[LVW � DVWIHO� GH� H[SUHVLL�� DWXQFL� vQ� YDULDELOD� JOREDO � ?*prefix*� VH� S VWUHD] �
datele deja analizate ce sunt situate înaintea exprHVLHL� J VLWH�� vQ� IDSWXO� expr se 
vQFDUF � QRXD� H[SUHVLH� FH� WUHEXLH� DQDOL]DW �� LDU� vQ� IDSWXO� rest� VH� S VWUHD] � WRDWH�
FHOHODOWH�GDWH��'XS �FH�DFHDVW �H[SUHVLH�D�IRVW�DQDOL]DW ��VDX�DOWIHO�VSXV�GDF �IDSWXO�
SUHIL[� QX� DUH� QLFL� P FDU� XQ� VLQJXU� HOHPHQW� (not (prefix  ?  $?)), în regula 
analizeaza_restul��VH�DVHUWHD] �IDSWXO�SUHIL[�FX�GDWHOH�U PDVH��SHQWUX�FD�DFHVWHD�V �
SRDW � IL� úL� HOH� DQDOL]DWH� �GDF �PDL� FRQ LQ�YUHR�H[SUHVLH�FXSULQV � vQWUH�SDUDQWH]H���
Regula adauga_la_forma_finala�DUH�SULRULWDWH�PLQLP �úL�VH�DSULQGH�ultima în cazul 



                                                                   Cap.2  )XQF LL�GHILQLWH�GH�XWLOL]DWRU      53 
 

 
 

vQ�FDUH�QX�DX�PDL�U PDV�H[SUHVLL�GH�DQDOL]DW�úL�GDWHOH�FRQ LQXWH�GH�IDSWXO�prefix pot 
IL� LQWURGXVH�vQ�YDULDELOD�JOREDO �?*prefix*�I U �D�PDL�QHFHVDU �HIHFWXDUHD�YUH-unei 
PRGLILF UL��VH�FRQFDWHQHD] �YDORULOH�GHMD�H[LVWHQWH�FX�VLPEROXULOH�UH]ultate în urma 
H[SDQG ULL�YDULDELOHL�PXOWLSOH��� 

(defrule start_evaluare_expresie 
(declare (salience -20)) 
=> 
(assert (eval (token ?*prefix*))) 

) 

(defrule adaugare_paranteze 
?f <- (eval $?first ?op ?o1 ?o2 $?last) 
(operator ?op ?) 
(test (and (not(member$ ?o1 ?*op*)) (not(member$ ?o2 ?*op*)) )) 
=> 
(retract ?f) 
(assert (eval $?first (str-cat "(" ?op " " ?o1 " " ?o2 ")") $?last)) 

) 

(defrule afisare_rezultate 
(eval ?str) 
=> 
(printout t "Forma prefix: " ?*prefix* t) 
(printout t "Forma de evaluare: " ?str t) 
(printout t "Valoarea expresiei: " (eval ?str) t) 

) 

 Dup � FH� vQ� YDULDELOD� JOREDO � ?*prefix* au fost introduse toate datele, în 
regula start_evaluare_expresie este asertat faptul eval în care pentru forma 
SUHIL[DW �RE LQXW �WUHEXLHVF�LQWURGXVH�SDUDQWH]H�SHQWUX�D�DMXQJH�vQWU-R�IRUP �FH�YD�
IL�DFFHSWDW �GH�&/,36�SHQWUX�HYDOXDUH��ÌQ�FD]XO�GH�ID �OXFUXULOH�VXQW�IRDUWH�VLPSOH��
deoarece s-a folosit  pentru reprezentarea expresiei un arbore binar, fiecare operator 
XUPDW�GH�GRL�RSHUDQ]L�HVWH�vQFDGUDW�vQWUH�GRX �SDUDQWH]H�� 

Introduceti expresia: (2+3) / (5-6) +7     Introduceti expresia: ((2+3)*5) / (6-7) 

      +             / 
   /     \          /     \ 

/        7        *        – 
          /    \                 /     \    /    \ 
       +        –               +      5  6     7 
     /    \    /    \            /     \ 
    2    3   5    6           2     3 

Forma prefix:  + / + 2 3 – 5 6 7      Forma prefix:  / * + 2 3 5 - 6 7 
Forma de evaluare: (+(/ (+ 2 3) (- 5 6))7)    Forma de evaluare: (/ (*(+ 2 3)5)(- 6 7)) 
Valoarea expresie: 2.0       Valoarea expresie: -25.0 
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ÌQ� XOWLPD� UHJXO � afisare_rezultate� QX� WUHEXLH� I FXW � FRQIX]LH� vQWUH� IDSWXO�
eval din LHS-XO� UHJXOLL� úL� IXQF LD� eval� FDUH� UHWXUQHD] � YDORDUHD� OD� FDUH� D� IRVW�
HYDOXDW � H[SUHVLD� GDW � GH� úLUXO� GH� FDUDFWHUH� SULPLW� FD� DUJXPHQW�� $FHDVW � IXQF LH�
HYDOXHD] � GRDU� IXQF LL�� LQGLIHUHQW� GDF � DFHVWHD� VXQW� IXQF LL� GH� V\VWHP� VDX� VXQW�
definite de utilizator. 

 CLIPS> (eval “(+ 2 (* 3 4))” ) 
 14 
 CLIPS> (deffunction pow (?a ?b) 

(**  ?a  ?b)) 
 CLIPS> (eval “(pow  2  5)” ) 
 32.0 

2. 7H[W� VFULV� vQ� ³SDV UHúWH´ – Regula de conversie a unui text normal în 
µS V UHDVF ¶�úL�LQYHUV�HVWH�IRDUWH�VLPSO ��$FHVW �UHJXO �FRQVW �vQ�vQORFXLUHD�ILHF UHL�
vocale v cu grupul vPv. De exemplu: 

      “Paparepe apalapandapalapa”  =>        “Pare alandala” 
   “Cola este rece”  =>       “Copolapa epestepe repecepe” 

 3URJUDPXO�YD�H[HFXWD�úL�RSHUD LD�GH�VFULHUH�úL�GH�FLWLUH�D�XQXL�WH[W�VFULV�vQ�
µS V UHúWH¶��7H[WXO�YD�IL�FLWLW�GLQWU-XQ�ILúLHU�úL�HYHQWXDO�VH�YRU�VDOYD�UH]XOWDWHOH�vQWU-
XQ�DOW�ILúLHU��(OHPHQWXO�GH�QRXWDWH�HVWH�EXFOD�vQ�FDUH�VH�VW �DWkW�WLPS�FkW�ILúLHUXO�GLQ�
FDUH�VH�FLWHVF�GDWHOH�GH�LQWUDUH�QX�H[LVW ��3HQWUX�ILúLHUXO�vQ�FDUH�VH�VDOYHD] �GDWHOH�
QX� HVWH� QHFHVDU � H[LVWHQ D�XQHL� DVWIHO� GH� EXFOH�� GHRDUHFH� XQ� ILúLHU� GHVFKLV� SHQWUX�
VFULHUH�HVWH�FUHDW�vQ�PRG�DXWRPDW�GDF �QX�H[LVW � 

(deffunction first (?char ?string) 
(bind ?poz (str-index ?char ?string)) 
(if (and (numberp ?poz) (<= ?poz (length ?string)) ) 
 then (return (sub-string 1 ?poz ?string)) 
 else (return FALSE)) 

) 
(deffunction rest (?char ?string) 

(bind ?poz (str-index ?char ?string)) 
(if (and (numberp ?poz) (< ?poz (length ?string)) ) 
 then (return (sub-string (+ ?poz 1) (length ?string) ?string)) 
 else (return "")) 

) 
(defrule deschidere_fisier 

(declare (salience 10)) 
=> 
(printout t "Numele fisierului : " ) (bind ?n (read)) 
(while (eq (open ?n f) FALSE) 
 (printout t "Eroare la deschiderea fisierului " ?n t) 
 (printout t "Numele fisierului : " ) (bind ?n (read)) ) 
(set-strategy breadth) 

) 
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(defrule continut_fisier 
=> 
(printout t "Doriti :" t "1. Scriere in pasareasca." t ) 
(printout t "2. Citire din pasareasca." t "Optiune : ") 
(while (neq (bind ?r (read)) 1 2) 
 (printout t "Alegeti (1 sau 2) : ") ) 
(assert (optiune ?r)) 

) 

(defrule citire_propozitii_din_fisier 
=> 
(bind ?string "") 
(while (neq (bind ?word (read f)) EOF) 
 (if (and (not (numberp ?word)) (str-index . ?word)) 
  then  (assert (string (str-cat ?string " " (first  .  ?word)) )) 

   (bind ?string (rest  .  ?word)) 
  else 

   (bind ?string (str-cat ?string " " ?word)) ) ) 
) 

(defrule inchidere_fisier 
(declare (salience -10)) 
=> 
(set-strategy depth) 
(close)  

) 

)XQF LD�first�FDXW �DSDUL LD�XQXL�FDUDFWHU�VSHFLILFDW�?char într-XQ�úLU�?string, 
úL� vQ� FD]� GH� VXFFHV� UHWXUQHD] � VXEúLUXO� LQFOXV� vQWUH� SULPXO� FDUDFWHU� úL� FDUDFWHUXO�
F XWDW�LQFOXVLY��)XQF LD�rest�GXS �FXP�VXJHUHD] �úL�QXPHOH�V X��UHWXUQHD] �VXEúLUXO�
ce porneúWH�GH� OD� FDUDFWHUXO� F XWDW� SkQ � OD�XOWLPXO� FDUDFWHU�GLQ� úLUXO�?string (mai 
SX LQ�FDUDFWHUXO�VSHFLILFDW���)XQF LD�(set-strategy breadth)�DSHODW �vQ�5+6-ul regulii 
deschidere_fisier�DUH�UROXO�GH�D�VFKLPED�PRGXO�GH�DSULQGHUH�D�UHJXOLORU�úL�vQ�DFHVW�
program sLQJXUXO�XQXO�GLQ�HIHFWHOH�SH�FDUH�vO�SURGXFH�HVWH�IDSWXO�F �XWLOL]DWRUXO�YD�IL�
LQWHURJDW�OD�vQFHSXWXO�SURJUDPXOXL�vQ�OHJ WXU �FX�VDOYDUHD�UH]XOWDWHORU�RE LQXWH�vQWU-
XQ� ILúLHU� �UHJXOD� deschidere_fisier_salvare� QX� VH� PDL� DSULQGH� OD� VIkUúLW��� 3ULQ�
schimbarea VWUDWHJLHL�SRDWH�IL�LQIOXHQ DW �úL�RUGLQHD�vQ�FDUH�VXQW�VDOYDWH�GDWHOH�� 

8WLOLWDWHD� IXQF LLORU� first� úL� last� VH� REVHUY � vQ� VSHFLDO� vQ� LQWHULRUXO� UHJXOLL�
citire_propozitii_din_fisier��XQGH�GLQ�ILúLHUXO�GH�LQWUDUH�VSHFLILFDW�GH�XWLOL]DWRU�VXQW�
citite propozi LLOH� XQD� FkWH� XQD�� 6H� FDXW � DSDUL LD� FDUDFWHUXOXL� µ�¶� FH� PDUFKHD] �
VIkUúLWXO�XQHL�SURSR]L LL��1X�PDL�H[LVW �UHVWULF LD�FD�vQ�ILúLHUXO�GH�LQWUDUH�GDWHOH�V �ILH�
JUXSDWH�vQ�SURSR]L LL�DúH]DWH�FkWH�XQD�SH�ILHFDUH�OLQLH��WH[WXO�SRDWH�IL�FXUVLY���úL�GH�
asemenea�vQ�FD]XO�vQ�FDUH�D�IRVW�RPLV �LQWURGXFHUHD�XQXL�VSD LX�vQDLQWH�VDX�GXS �µ�¶ 
VH�YD�SXWHD�IDFH�GHOLPLWDUHD�FHORU�GRX �SURSR]L LL��'H�H[HPSOX� 
       “Buna.Vreau sa vorbesc cu Dan.”   =>     (string “Buna.”)  

        (string “Vreau sa vorbesc cu Dan.” 

Se poaWH� REVHUYD� GH� DVHPHQHD� IDSWXO� F � VXQW� FLWLWH� WRDWH� SURSR]L LLOH� GLQ�
ILúLHU�RGDW ���SkQ �FkQG�VH�DMXQJH�OD�VIkUúLWXO�ILúLHUXOXL�(2)� 
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(defrule modificare_in_pasareasca 
(optiune 1) 
(string ?str) 
=> 
(bind ?new "") 
(loop-for-count (?i 1 (length ?str)) 
 (bind ?l (sub-string ?i ?i ?str)) 
 (if (str-index ?l "aeiou") 
  then (bind ?new (str-cat ?new ?l p ?l)) 
  else (bind ?new (str-cat ?new ?l)) ) ) 
(assert (new_string ?new)) 

) 
(defrule citire_din_pasareasca 

(optiune 2) 
(string ?str) 
=> 
(bind ?new "") (bind ?j 1) 
(loop-for-count (?i 1 (length ?str)) 
 (if (= ?j ?i)  
  then (bind ?l (sub-string ?i ?i ?str)) 

           (if (str-index ?l "aeiou") 
            then (bind ?j (+ ?j 3)) 

             else (bind ?j (+ ?j 1)) ) 
          (bind ?new (str-cat ?new ?l)) ) ) 
    (assert (new_string ?new)) 

) 
 'DWRULW � QXP UXOXL� GH� SDWWHUQ-XUL� IRDUWH�PLF� FHOH� GRX � UHJXOL� GH� FLWLUH� úL�
VFULHUH� SRW� IL� IRDUWH� ELQH� WUDQVIRUPDWH� vQ� GRX � IXQF LL� FH� SULPHVF� OD� LQWUDUH� FD�
SDUDPHWUX�úLUXO�"VWU��SURSR]L LD�FH�WUHEXLH�WUDQVIRUPDW �� 

(defrule afisare_propozitie_modificata 
(new_string ?new) 
=> 
(printout t ?new t)) 

(defrule deschidere_fisier_salvare 
=> 
(printout t "Doriti salvare rezultate ? ") 
(if  (neq  (read) Y  y  YES  Yes  yes  D  d  DA  Da  da) 
 then (assert (salvare NO)) 
 else (assert (salvare YES)) 
        (printout t "Numele fisierului de salvare : " ) 

 (open (read) s "w")) ) 

(defrule salvare_rezultate 
(salvare YES) 
(new_string ?new) 
=> 
(printout s ?new t) ) 
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3. Problema monezilor -  Într-XQ�S WUDW�VH�GLVSXQ�VLPHWULF����PRQHGH���[����6 �VH�
VFRDW �����PRQHGH�vQ�DúD�IHO�vQFkW�SH�ILHFDUH�GLQWUH�FHOH���UkQGXUL�H[WHULRDUH��FkWH�
GRX �GH�ILHFDUH�ODWXU �V �U PkQ �FkWH���PRQHGH�� 

 

       6ROX LH�SHQWUX�FD]XO�vQ� 

          care sunt eliminate 

        9 monezi 

 

 

 
'XS � FXP� VH� SRDWH� REVHUYD� vQ� DFHDVW � SUREOHP � H[LVW � R� ]RQ � FHQWUDO �

��[���GLQ�FDUH�QX�VH�H[WUDJH�QLFLRGDW �QLFL�R�PRQHG ��3HQWUX�D�VH�VLPSOLILFD�IRUPD�
UHJXOLL�GH�F XWDUH�D�VROX LLORU�HVWH�VXILFLHQW�V �REVHUY P�F �DILUPD LD�F �SH�ILHFDUH�
ODWXU �exWHULRDU �U PkQ���PRQHGH��HVWH�LGHQWLF �FX�DILUPD LD�F �GH�SH�ILHFDUH�ODWXU �
H[WHULRDU �VH�VFRW���PRQHGH��GXS �FXP�VH�SRDWH�REVHUYD�úL�vQ�VROX LD�UHSUH]HQWDW �
mai sus). Regula generare_piese realizea] �vQWU-R�IRUP �HOHJDQW ��VSHFLILF �&/,36-
XOXL�� R�PDWULFH� S WUDWLF �� DVHUWkQG� WRDWH� FHOH� �[� ��� HOHPHQWH� DOH� VDOH�� 6H� SRDWH�
IRORVL� SHQWUX� DFHVWD� R� VLPSO � FRQVWUXF LH� GHIIXQFWLRQ� VDX� R� UHJXO � vQ� FDUH� VXQW�
LQWURGXVH�GRX �EXFOH�IRU�LPEULFDWH� 

(deffacts date    (defrule date_initiale 
(numere 1 2 3 4 5 6))   => (generare 6) )  

(defrule generare_piese   (deffunction generare (?n) 
(numere $? ?n1 $?)           (loop-for-count (?i 1 ?n?) 
(numere $? ?n2 $?)          (loop-for-count (?j 1 ?n?) 
=>        (assert (moneda ?i ?j)) )) 
(assert (moneda ?n1 ?n2)) ) ) 

 
(deffunction validate ($?v) 
          (bind ?len (length$ $?v)) 
          (loop-for-count (?i 1 4) 
        (bind ?j (nth$ ?i (create$ 1 2 5 6))) 
                    (bind ?poz1 (member$ ?j $?v)) 

       (if (numberp ?poz1) 
         then (bind ?poz2 (member$ ?j (subseq$ $?v (+ ?poz1 1) ?len))) 

       (if (or (eq FALSE ?poz2)  
     (numberp (member$ ?j (subseq$ $?v (+ ?poz1 ?poz2 1) ?len)))) 

         then (return FALSE) ) 
         else (return FALSE) ) ) 
          (return TRUE) 
) 
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(deffunction afisare (?str) 
(printout t "Monede : " ?str t) 
(loop-for-count (?i 1 6) 

(loop-for-count (?j 1 6) 
(if (str-index (str-cat ?i ?j) ?str) 
 then (printout t "o")   ; caracterul ‘o’ 
 else (printout t " ") ))  ; caracterul TAB 

  (printout t t) ) 
(printout t "Apasa o tasta..." t t) (readline) 

) 
(defrule scoate_9_monede 

(moneda 1 ?c1) (moneda 1 ?c2&:(> ?c2 ?c1)) 
(moneda 2 ?c3) (moneda 2 ?c4&:(> ?c4 ?c3)) 
(moneda 5 ?c5) (moneda 5 ?c6&:(> ?c6 ?c5)) 
(moneda 6 ?c7) (moneda 6 ?c8&:(> ?c8 ?c7)) 
(moneda ?l9&3|4 ?c9&1|2|5|6) 
(test (validate (create$ ?c1 ?c2 ?c3 ?c4 ?c5 ?c6 ?c7 ?c8 ?c9))) 
=> 
(afisare (str-cat 1 ?c1 " " 1 ?c2 " " 2 ?c3 " " 2 ?c4 " " 5 ?c5 " " 5 ?c6 " "  

6 ?c7 " " 6 ?c8 " " ?l9 ?c9)) 
) 
 Aceasta este una dintre problemele, care se preWHD] �D�IL�UH]ROYDWH�vQWU-un 
mediu precum este CLIPS-XO�GDWRULW �XúXULQ HL�SULQ�FDUH�DFHDVWD�SRDWH�IL�UH]ROYDW ��
ÌQ� UHJXOD� FX� DMXWRUXO� F UHLD� VH� FDXW � VROX LLOH� SUREOHPHL� VH� VSHFLILF � GRDU�
FXQRúWLQ HOH� JHQHUDOH� GLQ� HQXQ XO� SUREOHPHL�� 3URJUDPXO� FDXW � úL� DILúHD] � WRDWH�
VROX LLOH�J VLWH�úL�DFHDVWD�I U �D�IL�QHFHVDU�XQ�DOJRULWP�VRILVWLFDW� 

)XQF LD�validate� UHWXUQHD] � VLPEROXO�758(�GDF � vQ� YDORDUHD�PXOWLSO � SH�
FDUH�R�SULPHúWH�FD�SDUDPHWUX��RULFH�HOHPHQW�GLQ�PXO LPHD�^����������`�VH�UHSHW �GH�
GRX �RUL��VDX�DOWIHO�VSXV�GDF �GH�SH�SULPD��D�GRXD���XOWLPD�úL�SHQXOWLPD�FRORDQ �DX�
IRVW�HOLPLQDWH�GRDU�GRX �SLHVH��'DF �QXP UXO�GH�DSDUL LL�D�XQXL�HOHPHQW�HVWH�GLIHULW�
GH�GRL��vQVHDPQ �F �QX�VXQW�VDWLVI FXWH�FHULQ HOH�SUREOHPHL��FD]�vQ�FDUH�IXQF LD�YD�
returna simbolul FALSE.� 6H� SRDWH� YHULILFD� PRGXO� vQ� FDUH� IXQF LRQHD] � IXQF LD�
direct de la prompter. 

CLIPS> (validate 2 1 2 5 6 a 1 6 5) 
TRUE 
CLIPS> (validate 3 3 3 3 1 1 2 2 5 5 6 6) 
TRUE  
CLIPS> (validate 1 1 2 2 5 6 6) 
FALSE 
)XQF LD�validate�HVWH�UHDOL]DW �VSHFLDO�SHQWUX�D�YHUifica coloanele de pe care 

DX� IRVW� HOLPLQDWH� SLHVH�� 'XS � FXP� VH� REVHUY � vQ� UHJXOD� scoate_9_monede, se 
VSHFLILF �vQ�PRG�H[SOLFLW�IDSWXO�F �VH�YRU�HOLPLQD�FkWH�GRX �SLHVH�GH�SH�ILHFDUH�OLQLH�
H[WHULRDU � �FXP�VH� VSHFLILF � úL� vQ� HQXQ XO�SUREOHPHL��� úL� F � FHD�GH�QRXD�SLHV �YD�
VLWXDW �SH�D�WUHLD�VDX�D�SDWUD�OLQLH�úL�SH�FRORDQD�������VDX����DGLF �YD�DSDU LQH�GRDU�
unei singure laturi exterioare).  

(moneda 2 ?c3)    (moneda 2 ?c4&:(> ?c4 ?c3)) ;piese diferite 
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Prin modul în care au fost concepute pattern-urile regulii� VH� DVLJXU �
XQLFLWDWHD�SLHVHORU�HOLPLQDWH��VDX�DOWIHO�VSXV�VH�DVLJXU �IDSWXO�F �QX�YD�IL�HOLPLQDW �
DFHLDúL� SLHV � GH� GRX � VDX�PDL�PXOWH� RUL� �FX� DMXWRUXO� FRQGL LHL� (> ?c4 ?c3), care 
IRU HD] � HOLPLQDUHD� SLHVHORU� FH� VXQW� SH� DFHLDúL� OLQLH� GDU� SH� FRORDQH� GLIHULWe). 
ÌPSUHXQ � FX� IXQF LD� validate� VH� DVLJXU � DVWIHO� WRDWH� FRQGL LLOH� QHFHVDUH� RE LQHULL�
XQHL�VROX LL�YDOLGH� 

ùWLLQGX-VH� IDSWXO� F � GH� SH� ILHFDUH� ODWXU � H[WHULRDU � D� S WUDWXOXL� WUHEXLHVF�
VFRDVH�GRDU���PRQHGH��úL�F �vQ�WRWDO�YRU�IL�HOLPLQDWH���PRQH]L��VH�GHGXFH�IDSWXO�F �
XQHOH�PRQHGH�YRU�DSDU LQH�PDL�PXOWRU�ODWXUL�H[WHULRDUH��vQ�FD]XO�QRVWUX���PRQH]L�VH�
YRU� J VL� GH� GRX � ODWXUL� H[WHULRDUH� VLPXOWDQ� úL� �� PRQH]L� YRU� DSDU LQH� GRDU� XQHL�
VLQJXUH� ODWXUL� H[WHULRDUH� ILHFDUH��� 'DF � V-ar fi încercat eliminarea a 10 monezi 
�QXP UXO�DFHVWRUD�V-DU�VFKLPED�vQ���úL�UHVSHFWLY���PRQH]L�� 

 

       6ROX LH�SHQWUX�FD]XO�vQ� 

          care sunt eliminate 

        10 monezi 

 

 

 
ÌQ�UHJXOD�FDUH�IXUQL]HD] �VROX LLOH�SHQWUX�FD]XO� vQ�FDUH�VH�VFRW 10 monede 

WUHEXLH�DG XJDW �R� FRQGL LH� VXSOLPHQWDU �� DVWIHO�PRQH]LOH��� úL� ���QX� WUHEXL� V � ILH�
VLWXDWH�SH�DFHLDúL�SR]L LH��V �QX�ILH�SH�DFHLDúL�OLQLH�VDX�SH�DFHLDúL�FRORDQ �� 

(defrule scoate_10_monede 
(moneda 1 ?c1) (moneda 1 ?c2&:(> ?c2 ?c1)) 
(moneda 2 ?c3) (moneda 2 ?c4&:(> ?c4 ?c3)) 
(moneda 5 ?c5) (moneda 5 ?c6&:(> ?c6 ?c5)) 
(moneda 6 ?c7) (moneda 6 ?c8&:(> ?c8 ?c7)) 
(moneda ?l9&3|4 ?c9&1|2|5|6) 
(moneda ?l10&3|4 ?c10&1|2|5|6) 
(test (or (neq ?l9 ?l10) (neq ?c9 ?c10)))  
(test (validate (create$ ?c1 ?c2 ?c3 ?c4 ?c5 ?c6 ?c7 ?c8 ?c9 ?c10))) 
=> 
(afisare (str-cat 1 ?c1 " " 1 ?c2 " " 2 ?c3 " " 2 ?c4 " " 5 ?c5 " " 5 ?c6 " "  

6 ?c7 " " 6 ?c8 " " ?l9 ?c9 " " ?l10 ?c10)) 
) 

 Dac �QXP UXO�GH�PRQH]L�HOLPLQDWH�FUHúWH�OD�����VH�SRW�HOLPLQD�UHVSHFWkQG�
FHULQ HOH� SUREOHPHL� XQ� QXP U� PD[LP� GH� ��� PRQHGH��� IRUPXODUHD� FRQGL LLORU� GH�
XQLFLWDWH� vQ�DFHODúL�PRG�FD�úL� vQ� UHJXOD�DQWHULRDU �GHYLQH�DQHYRLRDV ��6H�SRW� vQV �
compara doar adresele fapteORU�úL�DVWIHO�VH�SRDWH�DMXQJH�OD�XQ�QXP U�GH���FRQGL LL� 

(test (and (neq ?f1 ?f2 ?f3)  (neq ?f2 ?f3)) 
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(defrule scoate_11_monede 
(moneda 1 ?c1) (moneda 1 ?c2&:(> ?c2 ?c1)) 
(moneda 2 ?c3) (moneda 2 ?c4&:(> ?c4 ?c3)) 
(moneda 5 ?c5) (moneda 5 ?c6&:(> ?c6 ?c5)) 
(moneda 6 ?c7) (moneda 6 ?c8&:(> ?c8 ?c7)) 
?f1 <- (moneda ?l9&3|4 ?c9&1|2|5|6) 
?f2 <- (moneda ?l10&3|4 ?c10&1|2|5|6) 
?f3 <- (moneda ?l11&3|4 ?c11&1|2|5|6) 

 (test (and (neq ?f1 ?f2 ?f3) (neq ?f2 ?f3)) ) 
(test (validate (create$ ?c1 ?c2 ?c3 ?c4 ?c5 ?c6 ?c7 ?c8 ?c9 ?c10 ?c11))) 
=> 
(afisare (str-cat 1 ?c1 " " 1 ?c2 " " 2 ?c3 " " 2 ?c4 " " 5 ?c5 " " 5 ?c6 " "  

6 ?c7 " " 6 ?c8 " " ?l9 ?c9 " " ?l10 ?c10 " " ?l11 ?c11)) 
) 

 Timpul în care sunt g VLWH�VROX LLOH�FUHVF�RGDW �FX�QXP UXO�PRQH]LORU�FH�VH�
GRUHúWH� D� IL� HOLPLQDWH�� GHRDUHFH� FUHVF� úL� QXP UXO� SDWWHUQ-XULORU� úL� D� FRQGL LLORU�
QHFHVDUH�SHQWUX�D�IL�DVLJXUDW �XQLFLWDWHD�SLHVHORU�HOLPLQDWH 
 6H� PDL� SUHFL]HD] � IDSWXO� F � vQ� IXQF LD� GH� DILúDUH�� SHQWUX a vizualiza 
PRQH]LOH� U PDVH� úL� ORFXULOH� JRDOH� V-DX� IRORVLW� FDUDFWHUHOH� µR¶� úL� 7$%-ul. Efectul 
FDUH�VH�RE LQH�vQ�PRPHQWXO�vQ�FDUH�HVWH�DILúDW�XQ��FDUDFWHU�7$%�SH�HFUDQ�HVWH�DFHOD�
DO�XQXL�S WUDW�QHJUX��3HQWUX�D�GHWHUPLQD�SR]L LD�GLQ�FDUH�D�IRVW�HOLPLQDW �R�PRQHG �
s-D�IRORVLW��IXQF LD�(str-index (str-cat ?i ?j) ?str)��FDUH�UHWXUQHD] �VLPEROXO�)$/6(�
GDF � OLQLD� úL� FRORDQ � FRQFDWHQDWH� QX� DSDU LQ� úLUXOXL� GDWHORU� SULPLWH� GH� IXQF LH� FD�
DUJXPHQW�OD�LQWUDUH��VDX�YDORDUHD�SULPHL�SR]L LL�vQ�FDUH�D�IRVW�J VLW�VXEúLUXO� 

'DF � VH� GRUHúWH� VHOHFWDUHD� QXP UXOXL� GH�PRQHGH� FH� YRU� IL� HOLPLQDWH�� GH�
F WUH� XWLOL]DWRU� GH� OD� WDVWDWXU �� VH� SRDWH� UHDOL]D� UHJXOD� XUP WRDUH�� 3HQWUX� ILHFDUH�
UHJXO � scoate_X_monede se va introduce în LHS-ul regulii un fapt de control 
nr_monezi, FX�DMXWRUXO�F URUD�VH�YD�DFWLYD�R�VLQJXU �UHJXO �GH�F XWDUH�D�VROX LLORU� 

 (defrule QXP UBPRQH]L 
  (declare (salience 10)) 
  => 
  �SULQWRXW��W��³&DWH�PRQH]L�GRUHVWL�V �ILH�VFRDVH�>�-11]]? ”) 
  (while (or (not (integerp (bind ?n (read)) )) (< ?n 9) (> ?n 11)) 
   (printouW��W��³,QGURGXFHWL�XQ�LQWUHJ�LQWUH���úL�����´��� 
  (assert (nr_monezi ?n)) 
 ) 

3.�3UREOHPD�GDPHORU��UH]ROYDUH�UHFXUVLY ���3HQWUX�D�UH]ROYD�DFHDVW �SUREOHP �DX�
IRVW�LPSOHPHQWDWH�XQ�VHW�GH�WUHL�IXQF LL�verify, solution úL�dame��6H�IRORVHVF�GRX �
variabile globale ?*n* SHQWUX� D� VWRFD� GLPHQVLXQHD� WDEOHL� úL� ?*sol* pentru a 
QXP UD� VROX LLOH�� 'DF � QX� V-DU� IL� IRORVLW� DFHVWH� YDULDELOH�� DU� IL� WUHEXLW� V �
LQWURGXFHP�SHQWUX�IXQF LL�QRL�SDUDPHWUL��)XQF LD�UHFXUVLY �dame�SULPHúWH� LQL LDO�
FD�DUJXPHQW� OLVWD�YLG ��9DULDELOD�$?val YD�VWRFD�SR]L LD�HOHPHQWHORU�SH�FRORDQH��
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SR]L LD� SH� OLQLH� ILLQG� GDW � GH� LQGH[XO� HOHPHQWXOXL�� $VWIHO� GDF � $?val=(1 3 5), 
SXWHP�VSXQH�F �DX�IRVW�SR]L LRQDWH�WUHL�GDPH�SH�SR]L LLOH�������������úL�������� 

     1. 
     2.     ?*n*=8     dimensiunea tablei 
     3.     ?*sol*=1���SULPD�VROX LH 
     4.     $?val = (1 5 8 6 3 7 2 4) vector coloane 
     5. 
     6. 
     7. 
     8. 
          1.  2.  3.  4.  5.   6.  7.  8. 

 În regula verify�VH�WHVWHD] �SUDFWLF�GDF �HOHPHQWXO�FXUHQW�GH�FRRUGRQDWH�?i 
úL�?j nu este pH�GLDJRQDO �FX�QLFL�XQD�GLQ�GDPHOH�GHMD�DPSODVDWH��'DF �VXPD��VDX�
GLIHUHQ D��GLQWUH� OLQLLOH� úL�FRORDQHOH�D�GRX �HOHPHQWH�HVWH�HJDO �� DWXQFL�DFHVWHD�VH�
DIO � SH� DFHLDúL� GLDJRQDO � SULQFLSDO � �VDX� VHFXQGDU �� úL� IXQF LD� verify va returna 
simbolul FALSE (or (eq (- ?j ?i) (- ?c ?k)) (eq (+ ?j ?i) (+ ?c ?k)) )��&RQGL LD�FD�
GRX � GDPH� VH� DIOH� SH� GRX � FRORDQH� GLIHULWH� HVWH� UHDOL]DW � vQ� IXQF LD� dame prin 
YHULILFDUHD�YDORULL�GH�DGHY U�D�H[SUHVLHL�(not (member$ ?j $?val))��1X�HVWH�QHFHVDU �
YHULILFDUHD� OLQLLORU�� GDWRULW �PRGXOXL� vQ� FDUH� D� IRVW� DERUGDW � SUREOHPD�� /XQJLPHD�
vectorului $?val����UHSUH]LQW �OLQLD�FXUHQW ��ÌQ�PRPHQWXO�vQ�FDUH�VH�QX�VH�PDL�SRDWH�
DPSODVD�QLFL� R�GDP �� FX� DMXWRUXO� IXQF LHL� (return)�� VH� UHYLQH� OD� IXQF LD� DQWHULRDU �
apelului, în care variabila $?val avHD�GLPHQVLXQHD�PDL�PLF ��XQ�FkPS�PDL�SX LQ���
$FHVWD� HVWH� XQXO� GLQ� PDULOH� DYDQWDMH� DOH� UHFXUVLYLW LL� úL� HVWH� SRVLELO� GDWRULW �
IDSWXOXL�F �SHQWUX�ILHFDUH�IXQF LH�VH�DORF �R�]RQ �VSHFLDO �GH�PHPRULH� 
 3HQWUX� D� REVHUYD� PDL� ELQH� PRGXO� vQ� FDUH� VH� DXWRDSHOHD] � IXQF LD� dame, 
YRP� UHSUH]HQWD� DSHOXULOH� UHFXUVLYH� SULQ� V JH L�� VSHFLILFkQG� úL� SDUDPHWULL� GH� DSHO��
'XS � FXP� VH� SRDWH� REVHUYD� YDORDUHD� PXOWLFkPSXOXL� $?val HVWH� GLIHULW � SHQWUX�
ILHFDUH�IXQF LH�dame, ea comportându-VH�FD�R�YDULDELO �ORFDO ��/D�UHYHQLUHD�GLQWU-o 
IXQF LH�VH�UHIDF�DXWRPDW�úL�OD�YDORULOH�YDULDELOHORU�ORFDOH� 

(dame ( )) 
  (dame (1)) 
  (dame (1 3) 
    (dame 1 3 5) 
     (dame 1 3 5 7) 
      (dame 1 3 5 7 2) 
       (dame 1 3 5 7 2 4)  
        (dame 1 3 5 7 2 4 6) 
      (dame 1 3 5 7 4) 
     (dame 1 3 5 8) 
      (dame 1 3 5 8 2) 
       (dame 1 3 5 8 2 4) 
        (dame 1 3 5 8 2 4 6) 
       (dame 1 3 5 8 2 5) 
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(defglobal ?*n* = 8 
    ?*sol* = 0)  

(deffunction verify (?i ?j $?val) 
  (bind ?len (length$ $?val)) 
  (loop-for-count (?k 1 ?len) 
  (bind ?c (nth$ ?k $?val))  ; ?k linia, ?c coloana 
   (if  (or (eq (- ?j ?i) (- ?c ?k))  ; diag��SULQFLSDO �GLIHULW � 
             (eq (+ ?j ?i) (+ ?c ?k)) )  ��GLDJ��VHFXQGDU �GLIHULW  
    then (return FALSE) 
   )      
  ) 
  (return TRUE) 
) 

(deffunction solution ($?val) 
 (loop-for-count (?i 1 (length $?val)) 
  (bind ?col (nth$ ?i $?val)) 
  (loop-for-count (?i 1 (length $?val)) 
   (if (eq ?i ?col) then (printout t o) else (printout t .)) 
  ) 
  (printout t t) 
 ) 
  (printout t t "Solutia " (bind ?*sol* (+ ?*sol* 1)) " Apasa <Enter>...") 

(readline) 
) 

(deffunction dame ($?val) 
 (bind ?len (length$ $?val)) 
 (loop-for-count (?j  1 ?*n*) 
  (if (not (member$ ?j $?val)) then  ;coloane diferite 
   (if (verify (+ ?len 1) ?j $?val) then 
    (dame (create$ (expand$ $?val) ?j))  
   ) 
     ) 
 ) 
 (if (eq ?len ?*n*)  then  (solution $?val) ) 
 (return) 
) 

(defrule start_program 
 => 
 (printout t "Dimensiunea tablei (3-10):" ) 
 (while (and (not(integerp (bind ?*n* (read t)))) (> ?*n* 10) (< ?*n* 3)) 
  (printout t "Dimensiunea tablei (3-10):" ) ) 
 (dame) 
 (printout t "Doriti reluare (Y/N):" ) 
 (if (neq (read t) Y y yes Yes YES D d da Da DA) 
  then else (refresh start_program) ) 
) 
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2.6. ([HPSOH�GH�IXQF LL�GHILQLWH�GH�XWLOL]DWRU 

)XQF LD�last$ �UHWXUQHD] �XOWLPXO�HOHPHQW�GLQWU-un multicâmp (similar cu first$). 
 (deffunction last$ ($?val) 

   (nth$ (length$ ?val) $?val) ) 

)XQF LD�pop$ �UHWXUQHD] �WRDWH�HOHPHQWHOH�PDL�SX LQ�XOWLPXO��VLPLODU�FX rest$).  
 (deffunction pop$ ($?val) 

 (subseq$ $?val 1 (- (length$ $?val) 1)) ) 

)XQF LD�count$��QXP U �HOHPHQWHOH�XQXL�PXOWLFkPS��LGHQWLF�FX�length$). 
 (deffunction count$ ($?arg) 

(length$ $?arg) ) 

)XQF LD�sign  UHWXUQHD] ���GDF �QXP UXO�H�SR]LWLY��-��GDF  e negativ sau 0. 
  (deffunction sign (?num) 
   (if (> ?num 0) then (return 1)) 
   (if (< ?num 0) then (return -1)) 
   0 ) 

)XQF LD�hypotenuse �FDOFXOHD] �LSRWHQX]D�XQXL�WULXQJKL�GUHSWXQJKLF� 
   (deffunction hypotenuse (?a ?b)  
    (sqrt (+ (* ?a ?a) (* ?b ?b))) ) 

)XQF LD�day  UHWXUQHD] �QXPHOH�]LOHL�SHQWUX�XQ�QXP U�GDW� 
  (deffunction day (?d) 
   (switch ?d 
    (case 1 then Luni) 
    (case 2 then Marti) 
    (case 3 then Miercuri) 
    (case 4 then Joi) 
    (case 5 then Vineri) 
    (case 6 then Sambata) 
    (case 7 then Duminica) 
    (default  Eroare) ) ) 

)XQF LD�hex  YD�UHWXUQD�VLPEROXO�758(��GDF �HVWH�FLIU �KH[D]HFLPDO �VDX�)$/6( 
  (deffunction hex (?x) 

   (if (neq ?x 0  1 2 3 4 5 6 7 8 9 A B C D E F a b c d e f) 
    then FALSE 
    else TRUE ) ) 

)XQF LLOH� deschide úL� FLWHúWH� UHDOL]HD] � GHVFKLGHUHD� XQXL� ILúLHU� VSHFLILFDW� GH�
utilizator (deschide “numar.dat”)�úL�DVHUWDUHD�WXWXURU�FXYLQWHORU�J VLWH� 

   (deffunction citeste (?n) 
   (if (neq (bind ?w (read file)) EOF) 
    then (return ?w)) ) 
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   (deffunction deschide (?n) 
   (open ?n file) 
    (while (bind ?w (citeste ?n)) do  
     (assert (word ?w)) ) 
    (close file) ) 

)XQF LD� fibonacci HVWH�UHFXUVLY � úL�DILúHD] �QXPHUHOH�GLQ�úLUXO� OXL�)LERQDFFL�GXS �
UHOD LD� GH� UHFXUHQ D� nnn aaa � �� 12 , unde 11  a � úL� 21  a �� )XQF LD� WUHEXLH�
DSHODW �FX�(fibonacci 1 2).   (deffacts init   (data 1 2)) 
 
(deffunction fibonacci (?d1 ?d2 $?data)  (defrule fibonacci 
      (if (< (length$ $?data) 30)         ?f <- (data $?v ?n1 ?n2) 
       then (printout t (bind ?d (+ ?d1 ?d2)) t)       (test (< (length$ $?v) 30)) 
  (return (fibonacci ?d ?d1 ?d2 $?data))         => 
       else (return)  )          (retract ?f) (bind ?d (+ ?d1 ?d2)) 
)        (assert (data $?v ?d1 ?d2 ?d)) )  
 
)XQF LD�substring extraJH�SULPXO�VXEúLU�FH�HVWH�LQFOXV�úL�vQ�SULPXO�úL�vQ�DO GRLOHD�úLU��
'DF �GH�H[HPSOX�VH�DSHOHD] �IXQF LD�FX�SDUDPHWULL�“omida”, “mineriada” => “mi” 

   (deffunction substring (?s1 ?s2) 
         (loop-for-count (?i 1 (length ?s1)) 
    (if (str-index (sub-string ?i ?i ?s1) ?s2) 
     then (loop-for-count (?j (+ ?i 1) (length ?s1)) 
      (if (str-index (sub-string ?i ?j ?s1) ?s2) 
      then (bind ?poz ?j) 
       else (break) ) ) 
            (return (sub-string ?i ?poz ?s1)) 
   )     )    ) 

'DF � VH� GRUHúWH� H[WUDJHUHa unei sub-VHFYHQ H� GLQ� GRX � PXOWLFkPSXUL� QX� SXWHP�
GHILQL�R�IXQF LH�GH�JHQXO�(deffunction sub-set ($?s1 $?s2)..., deoarece nu se permite 
LQWURGXFHUHD� DOWRU� SDUDPHWUL� GXS � R� YDULDELO � PXOWLILHOG�� 3UREOHPD� SRDWH� vQV � IL�
IRDUWH�XúRU�UH]ROYDW �FX�DMXWRUXO�XQHL�UHJXOL��'DF �DYHP�GDWHOH�(data1  a b c d e f)�úL�
(data2  x 1 c d e a) DWXQFL�YD�IL�J VLWH�WRDWH�VXE-VHFYHQ HOH�(c), (c d), (d), (a). 

   (defrule sub-set  
    (data1  $?  $?s  $?) 
    (data2  $?  $?s &:(<> (length$ $?s) 0)  $?) 
    => 
    (printout  t  $?s  t) ) 

)XQF LD�UHFXUVLY �conv�UHDOL]HD] �WUHFHUHD�XQXL�QXP U�vQWU-R�ED] ��6H�DILúHD] �GXS �
ILHFDUH�DSHO�DO�IXQF LHL�UHVWXULOH�vPS U LUL��'H�H[HPSOX�SHQWUX�(conv 14  2) => 1110.  

(deffunction conv �"QXP U�"ED]D� 
   (bind ?cat (div ?numar ?baza) ) 
   (if (<> ?cat 0) 
    then (conv  ?cat  ?baza) ) 
   (printout t (mod ?numar ?baza) ) 
 


