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 'XS � FXP� VH� úWLH� vQ� &/,36� VH� vQFHDUF � DERUGDUHD� SUREOHPHORU� vQWU-o 
PDQLHU �ORJLF ��QRQ-SURFHGXUDO ��PDL�DSURSLDW �GH�PRGXO�GH�UD LRQDPHQW�DO�RPXOXL��
'HRDUHFH�PDMRULWDWHD�SURJUDPDWRULORU�FH�QX�VXQW�IDPLOLDUL]D L�FX�XQ�DVWIHO de tip de 
SURJUDPDUH�WLQG�V �XWLOL]H]H�IXQF LLOH�SURFHGXUDOH�vQ�H[FHV��VH�UHFRPDQG �IRORVLUHD�
acestora în interiorul unui program doar în anumite cazuri. 

'H�RELFHL�vQ�IXQF LH�GH�GDWHOH�úL�FHULQ HOH�SUREOHPHL��SURJUDPDWRUXO�GHFLGH�
mediul de programare în cDUH� VH� SUHWHD] � D� IL� UH]ROYDW � FHO� PDL� ELQH� SUREOHPD�
UHVSHFWLY �� ÌQ� &/,36� vQ� DQXPLWH� FLUFXPVWDQ H� IRORVLUHD� IXQF LLORU� SURFHGXUDOH�
GHYLQH�IRDUWH�DYDQWDMRDV ��GH�H[HPSOX�vQ�FRQGL LLOH�vQ�FDUH�SULQ�IRORVLUHD�XQHL�DVWIHO�
GH�IXQF LL�VH�SRW�HOLPLQD�GRX �VDX�FKLar mai multe reguli). 

'HúL�IXQF LLOH�XUP WRDUH�SHUPLW�UHDOL]DUHD�XQHL�SURJUDP UL�SURFHGXUDOH�FD�
vQ� RULFH� DOW� OLPEDM� GH� SURJUDPDUH� �&�� 3DVFDO��� UHDPLQWLP� IDSWXO� F � VH� UHFRPDQG �
folosirea lor doar în cazurile când acestea sunt strict necesare: if, loop-for-count, 
while, switch, break, progn, progn$, return. 

 �����)XQF LD�,) 

 Atunci când în RHS-XO� XQHL� UHJXOL� VH� GRUHúWH� HIHFWXDUHD� XQXL� WHVW� VDX�
YHULILFDUHD� XQHL� YDORUL� VH� IRORVHúWH� IXQF LD� SURFHGXUDO � if�� $FHDVWD� UHDOL]HD] �
HYDOXDUHD�XQHL�H[SUHVLL�úL�vQ�IXQF LH�GH�UH]XOWDWXO�DFHVWHL�HYDOX UL�H[HFXW �R�VHULH�GH�
DF LXQL��6LQWD[D�JHQHUDO �D�DFHVWHL�IXQF LL�HVWH� 
 
  ( if  <predicate-expression> 
    then  <expression>+ 
    [ else  <expression>+ ] ) 
 
unde <predicate-H[SUHVVLRQ!� HVWH� ILH� R� IXQF LH� SUHGLFDWLY �� ILH� R� YDULDELO �� LDU�
�H[SUHVVLRQ!��FDUH�XUPHD] �GXS �FXYLQWHOH� FKHLH� then� úL�else� UHSUH]LQW �XQD�VDX�
PDL�PXOWH�IXQF LL��H[SUHVLL��FH�YRU�IL�H[HFXWDWH�vQ�IXQF LH�GH�YDORDUHD�UHWXUQDW �vQ�
XUPD�HYDOX ULL�OXL��SUHGLFDWH-H[SUHVVLRQ!��'H�UH LQXW�IDSWXO�F �else�HVWH�RS Lonal. 
 'DF � FRQGL LD� LQVWUXF LXQLL� if� HVWH� HYDOXDW � OD� RULFH� symbol diferit de 
VLPEROXO� )$/6(�� DWXQFL� DF LXQLOH� LPHGLDW� XUP WRDUH� FODX]HL� then sunt executate. 
'DF �FRQGL LD�HVWH�HYDOXDW �OD�VLPEROXO�)$/6(�DWXQFL�VH�H[HFXW �DF LXQLOH�FODX]HL�
else��'DF �QX�DYHP�LQFOXV �R�FODX] �else��DWXQFL�vQ�FD]XO�XQHL�FRQGL LL�IDOVH�QX�HVWH�
H[HFXWDW � QLFL� R� DF LXQH�� 2GDW � FRPSOHWDW � H[HFX LD� OXL� if� VH� WUHFH� OD� DF LXQHD�
XUP WRDUH�GLQ�5+6� 
 'H� UH LQXW� IDSWXO� F � vQ� &/,36� QX� H[LVW � R� HFKLYDOHQ � vQWUH� VLPEROXO�
)$/6(�úL�YDORDUHa 0, ca în alte limbaje de programare. Din acest motiv în cazul în 
care <predicate-expression> este exprimat printr-R�YDULDELO �FDUH�HVWH�GH�WLS�LQWHJHU��
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float, string, sau eventual un symbol ce va fi întotdeauna diferit de FALSE nu vor 
fi executate niciodDW �DF LXQLOH�GLQ�FODX]D�else��GHYHQLQG�LQXWLO �IRORVLUHD�IXQF LHL�if 
�H[SUHVLD�VD�YD�IL�vQWRWGHDXQD�HYDOXDW �FD�ILLQG�GLIHULW �GH�VLPEROXO�)$/6(�úL�GHFL�
YD�IL�vQWRWGHDXQD�DGHY UDW �� 

(defrule functia_if_afiseaza_intotdeauna_TRUE 
  => 

(bind ?val (readline)) �������������"YDO�HVWH�XQ�VWULQJ�úL�QX�XQ�V\PERO 
(if  ?val  then (printout  t TRUE)  else (printout  t FALSE))  ) 

CLIPS> (if  0  then (printout  t TRUE)  else (printout  t FALSE)) 
TRUE 
CLIPS> (if  (read)  then (printout  t “Adevarat...” t)  else (printout  t “Fals...” t)) 
false     �VH�LQWURGXFH�XQ�VLPERO�GH�OD�WDVWDWXU  
Adevarat… 
CLIPS> (if  (read)  then (printout  t “Adevarat…” t)  else (printout  t “Fals…” t)) 
FALSE     ;CLIPS-ul este case-sensitive 
Fals… 

6H�REVHUY �IDSWXO�F �DWXQFL�FkQG�SDUWHD�FRQGL LRQDO �GLQ�FDGUXO�IXQF LHL� if  
HVWH� VSHFLILFDW � SULQWU-R� YDORDUH� H[SOLFLW � VDX� SULQWU-R� YDULDELO � GH� WLS� GLIHULW� GH�
VLPERO�� IRORVLUHD� IXQF LHL� GHYLQH� LQXWLO �� ILLQG� FXQRVFXW � GLQDLQWH� FODX]D� FH� YD� IL�
H[HFXWDW ��'LQ�H[HPSOHOH�GH�PDL�VXV�VH�REVHUY �úL�IDSWXO�F �VLPEROXO�FALSE este 
diferit de simbolul false (case-VHQVLWLYH�� VDX� úLUXO� GH� FDUDFWHUH� “FALSE”. În 
H[HPSOXO�XUP WRU�YD�IL�IRORVLW �SHQWUX�FRQGL LD�IXQF LHL�if�R�IXQF LH�SUHGLFDWLY � 

(defrule este_cifra_hexazecimala_? 
 (litera ?c) 
 => 
 (if (neq ?c 0 1 2 3 4 5 6 7 8 9 A B C D E F) 
  then   (printout  t  “Litera “ ?c “ NU este o cifra hexazecimala !” t) 
  else    (printout  t  “Litera “ ?c “ este o cifra hexazecimala.” t) )) 

 )XQF LD� SUHGLFDWLY � neq� �µQRW� HTXDO¶�� FRPSDU � SULPXO� DUJXPHQW� FX� WR L�
FHLODO L� úL� UHWXUQHD] � 758(� GDF � DFHVWD� QX� HVWH� HJDO� FX� QLFL� XQXO� GLQ� FHOHODOWH�
argumente. Nu s-D�IRORVLW�IXQF LD��!��µGLIHULW�GH¶��GHRDUHFH��DFHDVWD�OXFUHD] �QXPDL�
FX�QXPHUH�úL�QX�DFFHSW �SDUDPHWUL�GH�WLS�VWULQJ�VDX�VLPERO��)RORVLUHD�IXQF LHL�if în 
acest caz este recoPDQGDW �� GHRDUHFH� vQ� OLSVD� DFHVWHLD� DU� IL� WUHEXLW� LPSOHPHQWDWH�
GRX �UHJXOL��FDUH�V �VH�DSULQG �ILHFDUH�SHQWUX�XQD�GLQ�FHOH�GRX �FODX]H� 

(defrule nu_este_cifra_hexazecimala 
 (litera ?c &: (neq ?c 0 1 2 3 4 5 6 7 8 9 A B C D E F)) 

=> 
  (printout  t  “Litera “ ?c “ NU este o cifra hexazecimala !” t) ) 

(defrule este_cifra_hexazecimala 
 (litera ?c & 0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | A | B | C | D | E | F)) 

=> 
  (printout  t  “Litera “ ?c “ este o cifra hexazecimala !” t) ) 
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ùL�vQ�H[HPSOXO�XUP WRU�vQ�FDUH�VH�UHDOL]HD] �R�LQWHURJDUH�SULYLQG�UHVWDUWDUHD�
XQXL� SURJUDP�� XWLOL]DUHD� IXQF LD� if HVWH� DYDQWDMRDV �� GHRDUHFH� SRW� IL� FRPSDFWDWH�
GRX � UHJXOL� vQWU-XQD� VLQJXU ��'DF �DU� IL� H[LVWDW� úL� R� FODX] �else,. atunci ar fi fost 
FRPSDFWDWH�XQ�QXP U�GH�WUHL�UHJXOL� 

(defrule start_again         (defrule start_again 
       (declare (salience –10))   (declare (salience –10)) 
       =>      => 
       (printout  t  “Start again?”)   (printout  t  “Start again?”) 
       (bind ?reply (read))    (assert (reply (read))) ) 
       (if  (or (eq ?reply y)(eq ?reply yes))       (defrule restart 
        then   (reset)   (run) ))   (reply y | yes) => (reset) (run) ) 

 1.2. )XQF LD�:+,/( 

 )XQF LD�while� SRDWH� IL� IRORVLW � vQ� 5+6-ul unei reguli pentru a realiza o 
EXFO � GLQ� FDUH� VH� LHVH� GRDU� DWXQFL� FkQG� HVWH� vQGHSOLQLW � R� DQXPLW � FRQGL LH� �GH�
H[HPSOX� LQWURGXFHUHD� FRUHFW � GH� OD� WDVWDWXU � D� XQHL� GDWH� GH� LQWUDUH��� 6LQWD[D�
JHQHUDO �D�DFHVWHL�IXQF LL�HVWH�XUP WRDUHD� 
 
  (while  <predicate-expression>  [do] 

 <expression>*) 
 
unde <predicate-H[SUHVVLRQ!� HVWH� R� IXQF LH� SUHGLFDWLY � VDX� R� YDULDELO �� LDU�
�H[SUHVVLRQ!
�FDUH�XUPHD] �GXS �FXYkQWXO�FKHLH�RS LRQDO�do� UHSUH]LQW � ]HUR�VDX�
mai multe DF LXQL� FH� YRU� IL� HYDOXDWH� vQ� IXQF LH� GH� YDORDUHD� UHWXUQDW � vQ� XUPD�
HYDOX ULL�OXL��SUHGLFDWH-expression>. 
 Partea din while� UHSUH]HQWDW � GH� FRQGL LD� �SUHGLFDWH-expression> este 
HYDOXDW �vQDLQWHD�H[HFX LHL�DF LXQLORU�GLQ�FRUSXO�EXFOHL��'DF �FRQGL LD�HVWH�HYDOXDW �
OD�RULFH�VLPERO�PDL�SX LQ�VLPEROXO�)$/6(��DWXQFL�WRDWH�H[SUHVLLOH�GLQ�EXFO �YRU�IL�
H[HFXWDWH�� 'DF � vQ� XUPD� HYDOX ULL� VH� RE LQH� VLPEROXO� )$/6(� DWXQFL� VH� WUHFH� OD�
LQVWUXF LXQHD�LPHGLDW�XUP WRDUH�GLQ�5+6-XO�UHJXOLL��&RQGL LD�GLQ�IXQF LD�while este 
veriILFDW � GH� ILHFDUH� GDW � FkQG� VH� H[HFXW � FRUSXO� EXFOHL� SHQWUX� D� VH� VWDELOL� GDF �
DF LXQLOH�GLQ�EXFO �YRU�PDL�IL�H[HFXWDWH�vQF �R�GDW � 
 7UHEXLH� DFRUGDW � R� DWHQ LH� GHRVHELW � FD]XOXL� vQ� FDUH� VH� LQWU � vQ� EXFO �
LQILQLW ��FRQGL LD�GH�UHSHWDUH�D�EXFOHL�HVWH�vQWRWGHDXQD�GLIHULW �GH�VLPEROXO�)$/6(���
ÌQ� H[HPSOXO� XUP WRU� IXQF LD� readline� UHWXUQHD] � XQ� VWULQJ� úL� DFHVWD� QX� SRDWH� IL�
FRPSDUDW�FX�XQ�V\PERO��VLPEROXO�Q�HVWH�GLIHULW�GH�úLUXO�³Q´�� 

CLIPS> (while (neq (readline) n N) 
  (printout  t  “Apasa tasta ‘N’…“ t) )  ;bucla infinita 

CLIPS> (while (neq (read) “n” “N”) 
  (printout  t  “Apasa tasta ‘N’…“ t) ) 
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'DF � VH� vQORFXLHVF� IXQF LD� GH� LQWUDUH� FX� read� úL� SDUDPHWULL� IXQF LHL�
predicative neq FX�úLUXULOH�³Q´�úL�UHVSHFWLY�³1´��GHúL�VXQWHP�vQWU-XQ�FD]�DVHP Q WRU�
�VH�FRPSDU �XQ�QXP U�VDX�XQ�VLPERO�FX�XQ�úLU���QX�VH�PDL� LQWU � vQ�EXFOD�LQILQLW ��
'DF � VH� LQWURGXF� GH� OD� WDVWDWXU � úL� JKLOLPHOHOH� &/,36-ul va interpreta datele de 
LQWUDUH�FD�ILLQG�XQ�úLU�GH�FDUDFWHUH�úL�VH�SRDWH�LHúL�GLQ�EXFO �� 

)XQF LD�while SRDWH� IL� XWLOL]DW � vPSUHXQ � FX� IXQF LD� if  pentru a verifica 
GDWHOH� LQWURGXVH� VH� XWLOL]DWRU� GH� OD� WDVWDWXU �� GXS � FXP� VH� SRDWH� REVHUYD� GLQ�
H[HPSOXO� XUP WRU��$WXQFL� FkQG� GDWHOH� GH� LQWUDUH� LQYDOLGH� SRW� FRQGXFH� OD� HURUL� vQ�
H[HFX LD�SURJUDPXOXL�HVWH�IRDUWH�LQGLFDW �IRORVLUHD�XQHL�DVWIHO de bucle. 

 (defrule start-again 
  (declare (salience –10)) 
  => 
  (printout  t  “Doresti sa începi jocul din nou (da / nu) ?”) 

(bind ?raspuns (read)) 
  (while (and (neq ?raspuns da) (neq ?raspuns nu)) do 
   (printout  t  “Introduceti (da / nu)”) 

(bind ?raspuns (read)) ) 
  (if  (eq ?raspuns da) 

 then   (reset)   (run)  
 else (assert (phase stop))  )) 

 Un alt exemplu foarte bun de utilizare a unei bucle while este cel în care se 
GRUHúWH�H[HFXWDUHD�XQHL�XQRU�DF LXQL un anumit timp (de exemplu un minut). Regula 
XUP WRDUH�HVWH�HFKLYDOHQW �FX�R�LQVWUXF LXQH�sleep, delay, pause�GLQ�DOWH�OLPEDMH�úL�
SRDWH�IL�XWLOL]DW �GH�H[HPSOX�SHQWUX�R�SDX] �GH�YL]XDOL]DUH�D�XQRU�Uezultate. 

      (defrule asteapta_60_secunde          (defrule pause 
=>         ?f <- (pause ?N) 
(bind ?t (time))        => 

 (while (< (- (time) ?t) 60) do      (retract ?f)  
 (printout t "astept..." t))        (bind ?t (time)) 
(printout t "A trecut un minut.") )      (while (< (- (time) ?t) ?N) do ) ) 

 'DF � VH� GRUHúWH� LPSOHPHQWDUHD� XQHL� EXFOH� GH� WLS�while I U � D� VH� IRORVL�
IXQF LD�SURFHGXUDO �VH�SRW�IRORVL�IDSWH�GH�FRQWURO��FDUH�V �VSHFLILFH�GDF �FRQGL LD�GH�
UHSHWDUH� D� EXFOHL� PDL� HVWH� VDX� QX� DGHY UDW �� ÌQ� OLSVD� IDSWHORU� GH� FRQWURO� SRW� IL��
folosite prioriW LOH� 

(defrule YHULILFDUHBFRQGL LHBEXFOD          (defrule YHULILFDUHBFRQGL LHBEXFOD 
      (raspuns Y | y | Yes | yes)       (declare (salience 10)) 
      =>          (raspuns Y | y | Yes | yes) 
      (assert (bucla TRUE)) )       => 

    (refresh actiuni_bucla) ) 
(defrule actiuni_bucla_while 
      ?f <- (bucla TRUE)            (defrule actiuni_bucla_while 
      =>          => 
      (retract ?f)   ...........        ............ 
      (printout  t  “Doriti reluare (Y/N)? ”)      (printout  t  “Reluare (Y/N)? ”) 
      (assert (raspuns (read))) )       (assert (raspuns (read))) ) 
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1.3. )XQF LD�/223-FOR-COUNT 

 Pentru realizarea unei bucle de tip for� DYHP� GHILQLW � vQ� &/,36� IXQF LD�
SURFHGXUDO � loop-for-count�� 2� DVWIHO� GH� EXFO � RIHU � XWLOL]DWRUXOXL� SRVLELOLWDWHD�
H[HFXW ULL� LQVWUXF LXQLORU�GLQ�FRUSXO�XQHL�EXFOH�GH�XQ�DQXPLW�QXP U�GH�RUL��DFHVta 
QXP U�ILLQG�S VWUDW�vQWU-R�YDULDELO �GH�LQGH[��6LQWD[D�LQVWUXF LXQLL�HVWH�XUP WRDUHD� 

( loop-for-count <range>  [do]  <action>* ) 

<range> ::= <end-integer>  |  <loop-variable>  [<begin-integer> <end-integer>] 

'XS �FXP�VH�YHGH�vQ��UDQJH!�VH�SRDWH�VSHFLILFD�GRDU�R�YDORDUH�ILQDO �VDX�
VH�SRDWH�VSHFLILFD�R�YDULDELO �úL�RS LRQDO�XQ�LQWHUYDO��R�YDORDUH�PLQLP �úL�R�YDORDUH�
PD[LP � vQWUH� FDUH� YDULDELOD� SRDWH� OXD� YDORUL��� 2GDW � FX� H[HFX LD� FRUSXOXL� EXFOHL�
HVWH� LQFUHPHQWDW � úL� YDULDELOD� LQGH[�� DVWIHO� vQFkW� vQ� PRPHQWul în care valoarea 
DFHVWHLD�HVWH�PDL�PDUH�GHFkW�YDORDUHD�PD[LP �SHUPLV ��EXFOD�QX�VH�PDL�H[HFXW ��
'DF � QX� HVWH� VSHFLILFDW � R� YDORDUH� GH� VWDUW� SHQWUX� YDULDELOD� LQGH[�� DFHDVWD� DUH�
DVRFLDW �DXWRPDW�YDORDUHD����3HQWUX�UHJXOLOH�XUP WRDUH�LQVWUXF LXQLOH�GLQ�EXFO �YRU�
IL�H[HFXWDWH�GH�XQ�QXP U�GH�FLQFL�RUL� 

 (defrule bucla-for-1 
  => 

 (loop-for-count 5 
   (printout t "mesaj…"  ) 

)  ) 

(defrule bucla-for-2   (defrule bucla-for-3 
        =>              => 

         (loop-for-count (?i 1 5)            (loop-for-count (?i 5) 
    (printout t "mesaj " ?i crlf)                  (printout t "mesaj " ?i t) 

) )    ) ) 

 ÌQ�H[HPSOXO�XUP WRU�VH�YRU�LQWURGXFH�HOHPHQWHOH�XQHL�PDWULFH�$>1[0@��FX�
DMXWRUXO� D� GRX � EXFOH� for� LPEULFDWH�� 6H� YRU� IRORVL� GRX � YDULDELOH� "L� úL� "M� ILHFDUH�
luâQG�YDORUL�vQ�LQWHUYDOHOH�>���1@�úL�UHVSHFWLY�>���0@��YDULDELOD�"L�S VWUkQG�YDORDUHD�
OLQLHL�FXUHQWH��LDU�YDULDELOD�"M�D�FRORDQHL�FXUHQWH��(OHPHQWHOH�PDWULFHL�YRU�IL�S VWUDWH�
vQ�IDSWH�FRPSXVH��GHILQLWH�GH�FRQVWUXF LD�GHIWHPSODWH�tablou. 

 (detemplate tablou  
(slot linie) (slot coloana) (slot valoare)) 

 (defrule citire_matrice 
       (dimensiune-linie ?M) 
       (dimensiune-coloana ?N) 
       => 
       (loop-for-count (?i 1 ?N) 
  (loop-for-count (?j 1 ?M) 
   (printout  t  “ A[ “  ?i  “,”  ?j “ ]= ”) 
   (assert (tablou (linie ?i) (coloana ?j) (valoare (read)))) 

)     ) ) 
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 Foarte important de re LQXW�HVWH�IDSWXO�F �vQWU-R�EXFO �GH�WLS�loop-for-count 
QX� VH� SRDWH� PRGLILFD� YDORDUHD� YDULDELOHL� GH� LQGH[�� $X� IRVW� LPSOHPHQWDWH� GRX �
UHJXOL� SHQWUX� DILúDUHD� QXPHUHORU� LPSDUH� GH� OD� �� OD� ���� 3HQWUX� UHJXOD� vQ� FDUH� VH�
IRORVHúWH�(bind  ?i (+ ?i 1)) în interiorul buclei for�D�F UHL�YDULDELO �GH�LQGH[�HVWH�?i, 
CLIPS-XO�YD�IXUQL]D�XUP WRDUHD�HURDUH� 

        (defrule nr_impare_incorect          (defrule nr_impare_corect 
     =>           => 
     (loop-for-count  (?i 1 10)       (loop-for-count (?i 1 10) 
   (printout  t  ?i t)    (if (oddp ?i) 
  (bind  ?i  (+ ?i 1)) ) )    then (printou t ?i t)) ) ) 

[PRCDRPSR1] Cannot rebind loop variable in function loop-for-count. 

 'DF � VH� GRUHúWH� LPSOHPHQWDUHD� XQRU� EXFOH� for� I U � D� IRORVL� R� IXQF LH�
SURFHGXUDO � VH� SRW� IRORVL� vQ� ORFXO� YDULDELOHORU� LQGH[�� IDSWH� GH� FRQWURO� FDUH� V �
FRQWRUL]H]H�QXP UXO�GH�H[HFX LL�DO�ILHF UHL�EXFOH� 

         (deffacts date_initiale 
   (contor 1) ) 

      (defrule bucla_for    (defrule bucla_for 
 =>             ?f<-(contor ?c &: (< ?c 10)) 

….......instr. bucla for......... )          => 
      (defrule index            (retract ?f) 
 ?f <- (contor ?c & ~10)           ….......instr. bucla for............ 
 =>             (assert (contor (+ ?c 1))) ) 
 (retract ?f)    
 (assert (contor (+ ?c 1)))  

(refresh bucla_for) )            

 1.4. )XQF LD�6:,7&+ 

 'XS �FXP�VH�úWLH�XQ�switch�DU�SXWHD�IL�UHDOL]DW�FX�PDL�PXOWH�IXQF LL�if, din 
DFHVW�PRWLY�SXWHP�V �QH� LPDJLQ P�DFHDVW �IXQF LH�FD�R�FDVFDG �GH�FRQGL LL�� WRDWH�
ILLQG�DSOLFDWH�DVXSUD�XQHL�VLQJXUH�YDULDELOH�VDX�H[SUHVLL��6LQWD[D�IXQF LHL�HVWH� 

  ( switch  <test-expression> 
   ( case  <comparison-expression>  then  <action>*  )+ 
   [ ( default <action>* ) ]   ) 

Partea de default D�XQHL� IXQF LL�switch� HVWH�RS LRQDO �úL� VH�H[HFXW �QXPDL�
DWXQFL�FkQG�H[SUHVLD�WHVWDW �QX�DUH�QLFL�XQD�GLQ�YDORULOH�PHQ ionate în case-uri. În 
cazul în care partea default�OLSVHúWH�úL�H[SUHVLD�QX�HVWH�HJDO �FX�QLFL�XQD�GLQ�YDORULOH�
GH�FRPSDUD LH�GLQ�case-XUL�DWXQFL�QX�VH�H[HFXW �QLFL�R�DF LXQH�� 

ÌQ�H[HPSOXO�GH�PDL�MRV�VH�DúWHDSW �LQWURGXFHUHD�XQXL�U VSXQV�GH�OD�WDVWDWXU �
úL�vQ�IXQF LH�GH�DFHVWD�VH�YRU�H[HFXWD�GLIHULWH�DF LXQL��3HQWUX�UHDOL]DUHD�EXFOHL�VH�YD�
IRORVL� GH� DFHDVW � GDW � FRPDQGD� refresh� �DO� F UHL� HIHFW� HVWH� DFHOD� F � UHDFWLYHD] �
UHJXOD�vQ�DJHQG �� 
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(defrule start-again 
  (declare (salience -10)) 

 => 
  (printout  t  "Doresti sa începi jocul din nou (da / nu) ?") 

 (switch (read) 
   (case da   then  

(reset) (run)) 
   (case nu   then 

(assert (phase stop)) ) 
  (default   

(printout  t  "Introduceti (da / nu)" crlf) 
    (refresh start-again) ) 
 ) ) 

 Spre deosebire de limbajul�&�XQGH�HUD�QHFHVDU �H[HFX LD�XQXL�break, pentru 
D� QX� IL� H[HFXWDWH� úL� DF LXQLOH� GLQ� case-XULOH� LPHGLDW� XUP WRDUH� FHOXL� SHQWUX� FDUH�
H[SUHVLD�GH�WHVW�HVWH�HJDO �FX�YDORDUHD�GH�FRPSDUDW��vQ�&/,36�DYHP�FHUWLWXGLQHD�F �
DFHVW�OXFUX�QX�VH�vQWkPSO �QLFLRGDW � 

 1.5��)XQF LD�352*1 

 )XQF LD� progn� HYDOXHD] � WRDWH� DUJXPHQWHOH� SH� FDUH� OH� DUH� úL� UHWXUQHD] �
valoarea ultimului argument evaluat. Se pot da astfel comenzi la prompter care 
DOWIHO�QX�DU�IL�DYXW�QLFL�XQ�HIHFW��6 �SUHVXSXQHP�XQ�PLF�H[HPSOX� 

 CLIPS> (bind ?v 1) 
 1 
 CLIPS> (printout  t  ?v) 
 [EVALUATN1] Variable v is unbound. 

 'DF �V-DU�vQFHUFD�H[HFX LD�FHORU�GRX �IXQF LL�XQD�GXS �DOWD��I U �FD�XQD�GLQ�
IXQF LL� V � ILH� DUJXPHQWXO� FHOHLODOWH� �FD� vQ� FD]XO� (bind ?v (read)) ) CLIPS-ul ar 
H[HFXWD� GRDU� SULPD� IXQF LH� �LJQRUkQG� WRW� FH� XUPHD] � � GXS � DFHDVWD��� 3UDFWLF� vQ�
PRPHQWXO� vQ� FDUH� QXP UXO� SDUDQWH]HORU� vQFKLVH� HVWH� LGHQWLF� FX� QXP UXO�
SDUDQWH]HORU�GHVFKLVH��VH�FRQVLGHU �FD�ILLQG�WHUPLQDW�FRGXO�IXQF LHL�GH�H[HFXWDW� 

 CLIPS> (printout  t  “ Pamant ” t)    (printout  t  “Soare” t) 
 Pamant 
 CLIPS> 

 (VWH�FkW�VH�SRDWH�GH�FODU�vQ�DFHVW�PRPHQW��IDSWXO�F �R�YDULDELO �ORFDO �F UHLD�
i-D�IRVW�DWULEXLW �R�YDORDUH�FX�DMXWRUXO�IXQF LHL�bind��HVWH�LQH[LVWHQW �vQ�PRPHQWXO�vQ�
FDUH�VH�LQWURGXFH�OD�SURPSWHU�R�D�GRXD�IXQF LH�FH�DUH�FD�DUJXPHQW�YDriabila anterior 
GHFODUDW �� 'DF � FHOH� GRX � IXQF LL� DU� IL� I FXW� SDUWH� GLQ� 5+6-ul unei reguli atunci 
VLWXD LD�DU�IL�IRVW�FX�WRWXO�GLIHULW ��&/,36-XO�RIHU �SULQ�LQWHUPHGLXO�IXQF LHL�progn 
SRVLELOLWDWHD�H[HFX LHL�PDL�PXOWRU�IXQF LL�GLUHFW�GH�OD�SURPSWHU� 

 CLIPS> (progn  (bind ?v  1)  (printout  t  “Variabila: “ ?v  “.” crlf) ) 
 Variabila : 1. 
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 6LQWD[D�IXQF LHL�HVWH�XUP WRDUHD� 

 ( progn <expression>* ) 

XQGH� SXWHP� IRORVL� FD� SDUDPHWUL� �H[SUHVVLRQ!�RULFH� IHO� GH� H[SUHVLL� VDX� IXQF LL�� vQ�
FHOH�GLQ�XUP �IXQF LD�UHWXUQknd valoarea ultimei expresii evaluate. În cazul în care 
IXQF LD�progn�QX�DUH�QLFL�XQ�SDUDPHWUX��YDORDUHD�UHWXUQDW �HVWH�VLPEROXO�)$/6(�� 

 CLIPS> (progn) 
 FALSE 
 CLIPS> (progn (evenp 2)  (printout  t  “Suma : “)  (+ 1 1) ) 
 Suma : 2 
 CLIPS> (progn (+ 1 1) (mod 3 4) (integer 3.7)) 
 3 
 CLIPS> (progn (loop-for-count  (?i 1 3) do  (printout  t “Numar “ ?i “  “)) ) 
 Numar 1  Numar 2  Numar 3 FALSE 

 8WLOLWDWHD�IXQF LHL�progn�VH�REVHUY �OD�SULPD�YHGHUH�QXPDL�OD�IRORVLUHD�HL�OD�
prompter. În cadrul unei reguli în parWHD� GH� DF LXQL� 5+6� IRORVLUHD� DFHVWHLD� HVWH�
LQXWLO ��GDU�LQWURGXFHUHD�IXQF LHL�progn  în LHS duce la realizarea unui fapt altfel 
LPSRVLELO� GH� UHDOL]DW�� ³H[HFX LD� XQHL� DF LXQL� vQ� SDUWHD� GH� FRQGL LL� D� XQHL� UHJXOL´��
$VWIHO�vQ�H[HPSOHOH�XUP WRDUH�GHúL�5+6-ul reJXOLL�QX�FRQ LQH�QLFL�R�LQVWUXF LXQH�VH�
YRU�H[HFXWD�DF LXQL�vQ�/+6� 

 CLIPS> (assert (numar)) 
 <Fact-0> 
 CLIPS> (defrule incredibil-1 
   ?f <- (numar $?) 
   (test (progn (printout  t  “Faptul care aprinde regula: ” ?f))) 
   => 

  )  
 Faptul care aprinde regula: <Fact-0> 
 CLIPS> (assert (numar 7)) 
 Faptul care aprinde regula: <Fact-1> <Fact-1> 
 CLIPS> (run) 

 6H� REVHUY � IDSWXO� F �PHVDMXO� HVWH� DILúDW� vQ�PRPHQWXO� vQ� FDUH� UHJXOD� HVWH�
DFWLYDW � vQ� DJHQG � úL� QX� DWXQFL� FkQG� DFHDVWD� HVWH� ODQVDW � vQ� H[HFX LH� FX� DMXWRUXO 
comenzii run�� /D� D� GRXD� DFWLYDUH� VH� REVHUY � DSDUL LD� OXL�<Fact-1>� GH� GRX � RUL��
GHRDUHFH�SULPD�GDW � HVWH� DILúDW� GH� IXQF LD�printout LQFOXV � vQ� IXQF LD�progn, iar a 
GRXD�RDU �HVWH�UHWXUQDW�GH�IXQF LD�assert.  

 CLIPS> (assert (lista 1 2 3 4)) 
 CLIPS> (defrule incredibil-2 
    (lista $?n) 
   (test (progn   (loop-for-count (?i 1 (length ?n))  

             (printout  t  ?i “,” ))  )) 
   => 
     ) 
 1,2,3,4  CLIPS> 
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 �����)XQF LD�352*1� 

 )XQF LD�progn$� UHDOL]HD] � XQ� VHW� GH� DF LXQL� SHQWUX� ILHFDUH� FkPS� DO� XQHL�
valorL�PXOWLILHOG��6H�UHDOL]HD] �GHFL�R�EXFO �FX�XQ�QXP U�GH�LWHUD LL�HJDO�FX�QXP UXO�
YDORULORU�PXOWLFkPSXOXL�� LDU�FkPSXO� LWHUD LHL�FXUHQWH�SRDWH�IL�H[DPLQDW�FX�DMXWRUXO�
lui <loop-variable>, GDF �DFHVWD�HVWH�VSHFLILFDW��3HQWUX�D�H[DPLQD�LQGH[XO�LWHUD LHL�
curentH� VH� SRDWH� IRORVL� YDULDELOD� VSHFLDO �<loop-variable>-index�� )XQF LD�progn$ 
SRDWH�IRORVL�YDULDELOH�SHQWUX�VFRSXUL�H[WHULRDUH��LDU�IXQF LLOH�return�úL�break pot fi 
GH�DVHPHQHD�IRORVLWH�DWkWD�WLPS�FkW�DFHO�VFRS�H[WHULRU�HVWH�YDOLG��9DORDUHD�UHWXUQDW �
de aceasW �IXQF LH�HVWH�YDORDUHD�RE LQXW �vQ�XUPD�HYDOX ULL�XOWLPHL�DF LXQL�HIHFWXDWH�
asupra ultimului câmp din valoarea multicâmp-XOXL��6LQWD[D�IXQF LHL�HVWH� 

  (progn$  <list-spec> <expression>*) 

  <list-spec> ::=  <multifield-expression> | 
   <list-variable> <multifield-expression> 

 8Q� H[HPSOX� GH� XWLOL]DUH� DO� DFHVWHL� IXQF LL�� vQVR LW� GH� H[HPSOLILFDUHD�
folosirii lui index�SRDWH�IL�XUP WRUXO� 

CLIPS> (progn$ (?field  (create$ abc def ghi)) 
    (printout  t  “--> ”  ?field  “ “  ?field-index   “ <-- “ crlf)) 
--> abc 1 <-- 
--> def 2 <-- 
--> ghi 3 <--  

 CLIPS>  

�����)XQF LD�%5($. 
 

 $FHDVW � IXQF LH�HVWH�IRORVLW �DWXQFL�FkQG�VH�GRUHúWH� WHUPLQDUHD� LPHGLDW �D�
unei bucle while, a unei bucle for� VDX�D�H[HFX LHL�XQHL� LQVWUXF LXQL�progn. Uneori 
SRDWH�IL�IRDUWH�XWLO �LHúLUHD�GLntr-R�EXFO �vQ�FD]XO�vQGHSOLQLULL�XQHL�FRQGL LL��LDU�DFHVW�
OXFUX�SRDWH�GXFH�XQHRUL�OD�R�RSWLPL]DUH�D�IXQF LRQ ULL�XQXL�SURJUDP�úL�OD�RE LQHUHD�
PDL� UDSLG � D� XQXL� UH]XOWDW�� )LH�XUP WRDUHOH� H[HPSOH� vQ� FDUH� HVWH�XWLOL]DW � RSULUHD�
IRU DW �D�H[HFX LHL�XQHL�EXFOH. 

(defrule break-1 
 => 
 (loop-for-count (?i 1 5) 

   (if (= ?i 3) then (break)) 
(printout t "mesaj " ?i crlf) 

) ) 

 (defrule break-2 
  => 
  (printout  t  “Apasa Q daca vrei sa iesi din bucla...” crlf)  
  (while TRUE do 
   (if (eq (read) q) then (break)) 
 ) ) 
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6H�REVHUY �vQ�H[HPSOXO�DO�GRLOHD�FXP�VH�SRDWH�UHDOL]D�R�EXFO �LQILQLW �IRORVLQGX-se 
VLPEROXO�758(�vQ�SDUWHD�GH�FRQGL LH�D�XQHL�IXQF LL�while��ÌQ�EXFOD�LQILQLW �SH�FDUH�
SURJUDPDWRUXO�R�IRUPHD] � vQ�PRG�LQWHQ LRQDW��VH�VW �SkQ � vQ�PRPHQWXO� vQ�FDUH�VH�
introdXFH�GH�OD�WDVWDWXU �VLPEROXO�q. 

CLIPS> (progn$  (?field  (create$ abc def ghi)) 
   (if (= ?field-index 2) 
     then (break) 

       else (printout  t  “--> ”  ?field  “ “  ?field-index   “ <-- “ crlf))) 
--> abc 1 <-- 
FALSE 
 În acest ultim exemplu se poate oEVHUYD� FXP� vQ� FDGUXO� IXQF LHL� progn$, 
LQVWUXF LXQHD�break�RSUHúWH�H[HFX LD�EXFOHL�IRUPDWH�GDWRULW �HYDOX ULL�SDUDPHWUXOXL�
PXOWLILHOG�FUHDW�GH�IXQF LD�(create$ abc def ghi)��'HRDUHFH�H[HFX LD�IXQF LHL�progn$ 
D�IRVW�vQWUHUXSW �EUXVF��VH�YD�UHWXUQD�VLPEROXO�)ALSE. 

 �����)XQF LD�5(7851 

 )XQF LD�return �DUH�FD�HIHFW�WHUPLQDUHD�LPHGLDW �D�H[HFX LHL�FXUHQWH�D�XQHL�
deffunction, generic function method, message-handler sau RHS-ul unei reguli. 
) U �QLFL�XQ�DUJXPHQW�QX�vQWRDUFH�QLFL�R�YDORDUH��vQ�FD]�FRQWUDU�SHQWUX�GHffunction, 
method sau message-KDQGOHU�� GDF � HVWH� LQFOXV� YUHXQ� DUJXPHQW� VH� UHWXUQHD] �
YDORDUHD�RE LQXW �vQ�XUPD�HYDOX ULL�DFHVWXLD��6LQWD[D�IXQF LHL�HVWH� 

  (return  [<expression>]) 

 'DF �HVWH�XWLOL]DW �FD�DF LXQH�vQ�5+6-ul unei reguli, atunci putem observa 
FXP�HVWH�úWHUV�focus-ul curent din focus-stack��7UHEXLH�UH LQXW�IDSWXO�F �QX�SXWHP�
IRORVL�IXQF LD�return�FD�DUJXPHQW�DO�YUHXQHL�IXQF LL� 
 ÌQ�IXQF LD�XUP WRDUH�GHILQLW �GH�XWLOL]DWRU�sign��GDF �QX�VH�H[HFXW �DF LXQLOH�
QLFL�XQHL�LQVWUXF LXQL�if se returneaz  XOWLPD�H[SUHVLH�HYDOXDW  �UHVSHFWLY�QXP UXO�����
ÌQ�DFHVW�H[HPSOX�HVWH�HFKLYDOHQW �IRORVLUHD�YDORULL�H[SOLFLWH���FX�IXQF LD�(return 0), 
GDU�XWLOL]DUHD�IXQF LHL�return�FD�XOWLP �LQVWUXF LXQH�QX�VH�MXVWLILF ��GDW�ILLQG�IDSWXO�
F �DFHDVWD�GH�RELFHL�WUHEXLH�V �RSUHDVF �H[HFX LD�XQHL�IXQF LL�VDX�UHJXOL� 

 CLIPS> (deffunction sign (?num) 
   (if  (> ?num 0)  then (return 1)) 
   (if  (< ?num 0)  then  (return –1))  

0 ) 

 CLIPS> (sign 4) 
 1 
 CLIPS> (sign –8) 
 -1 
 CLIPS> (sign 0) 
 0 



                                                                                  Cap.1  )XQF LL�SURFHGXUDOH    11 
 

 
 

 1.9. Problema comisului voiajor – aERUGDUH�SURFHGXUDO  

 3HQWUX� FODVLFD� SUREOHP � D� FRPLVXOXL� YRLDMRU�� vQ� FDUH�SHQWUX� XQ� QXP U� GH�
RUDúH� GDWH� VH� SXQH� SUREOHPD� WUHFHULL� SULQ� ILHFDUH� RUDú� FX� XQ� FRVW� PLQLP�� YRP�
vQFHUFD�R�DERUGDUH�SURFHGXUDO ��GXS �XQ�DOJRULWP�FDUH�HVWH�PDL�LQGLFDW�V �ILH�DSOLFDW�
într-XQ�OLPEDM�SURFHGXUDO��&�VDX�3DVFDO���'HúL�DFHVW�DOJRULWP�SRDWH�IL�DSOLFDW�úL� vQ�
&/,36��GXS �FXP�VH�YD�SXWHD�REVHUYD�SDUFXUJHUHD�FRGXOXL�HVWH�IRDUWH�DQHYRLRDV �
�vQ�VSHFLDO�GDWRULW �H[FHVXOXL�GH�IXQF LL�SURFHGXUDOH���3UREOHPD�SRDWH�IL�UH]ROYDW �úL�
folosind IXQF LL�GHILQLWH de utilizator cu ajutorul FRQVWUXF LHL�deffunction. Algoritmul 
VFULV�vQ�SVHXGRFRG�HVWH�XUP WRUXO� 

Variabile:  matr[n][n], drum[n], stari[n] 
     este_valid, are_succesor, rez, min=MAX 

drum_minim(n, init)     ; n-QXP UXO�GH�RUDúH 
{ stari[1]=init     �VH�SRUQHúWH�GLQ�RUDúXO�LQLW 
 k=2 
 stari[k]=1 
 while (k>=1) 
 { 
          do{ 
  succesor(k ,n)    ��N�HVWH�RUDúXO�FXUHQW 
  if (are_succesor)  

valid(k, n) 
  }while (are_succesor && !este_valid) 
  if(are_succesor) 
   if (k==n) 
   { tipar(k) 
    calc_cost(k) 
    if (rez < min) 
    { min=rez,  drum <-- stari        } 
 
   }else 
   { k++; 
    stari[k]=1 
    calc_cost(k-1) 
    if (rez <= min) 
     k++ 
    else 
     k-- 
   } 
  else 
   k-- 
 } 
} 
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valid(k. n) 
{ este_valid=1 
 if (matr[stari[k-1],stari[k]]<=0)   ��GDF �QX�H[LVW �OHJ WXU � 
  este_valid=0    ��vQWUH�XOWLPHOH�GRX �RUDúH 
 LI��QRGXO�VWDUL>N@�HVWH�vQ�VWLY �� 
  este_valid=0 
 if(k==n && matr[stari[n],stari[1]]<=0)  ��GDF �QX�H[LVW �DUF�vQWUH 
  este_valid=0    ��SULPXO�úL�XOWLPXO�RUDú 
} 
succesor(k, n) 
{ 
 if (stari[k]<=n) 
 { stari[k]++, are_succesor=1 } 
 else are_succesor=0 
} 
calc_cost(k) 
{ 
 rez=0; 
 for(i=1; i<k; i++) 
  rez=rez+matr[stari[i], strari[i+1] 
} 

 ) U � D� H[SOLFD� DFHVW� DOJRULWP�� VH� SUHFL]HD] � GRDU� IDSWXO� F � vQ� PDWULFHD 
FRVWXULORU�GDF �vQWUH�GRX �RUDúH�QX�H[LVW �R�OHJ WXU �GLUHFW �YDORDUHD�HOHPHQWHORU�D�
F URU�OLQLH�úL�FRORDQ �VXQW�FHOH�GRX �RUDúH�HVWH�XQ�QXP U�� ����DOWIHO�VSXV�GDF �vQWUH�
QRGXULOH�L�úL�M�QX�H[LVW �XQ�DUF��DWXQFL�matr[ i, j]<=0�úL�matr[ j,  i]<=0). 
        4 
      Q� ���RUDúH 
 
         1            2           2          2            3   0  2  4  0 
               matrice 2  0  2  3 
      cost 4  2  0  4 
    3           4  0  3  4  0 
 
              4 
 
 6H�RIHU �SRVLELOLWDWHD�FLWLULL�GDWHORU�GLQWU-XQ�ILúLHU�VDX�GLUHFW�GH�OD�WDVWDWXU ��
2�DOW �SRVLELOLWDWH�DU� IL� IRVW�FLWLUHD�DFHVWRUD�GLQWU-R�FRQVWUXF LH�deffacts. Deoarece 
PDWULFHD�FRVWXULORU�HVWH�VLPHWULF �vQ�UDSRUW�FX�GLDJRQDOD�SULQFLSDO ��VH�YRU�LQWURGXFH�
GRDU� HOHPHQWHOH� GH� GHDVXSUD� DFHVWHLD�� $VWIHO� ILúLHUXO� comis_da.txt� SRDWH� FRQ Lne 
XUP WRDUHOH�GDWH� 4   �QXP UXO�GH�RUDúH 

0 2 4 0   ;matrice costuri 
   0 2 3 
      0 4 
         0 

 'DF �VH�GRUHúWH�FLWLUHD�GDWHORU�GH� OD�WDVWDWXU �VH�SRDWH�UHDOL]D�XQ�ILúLHU�GH�
comenzi comis.bat�vQ�FDUH�VH�SRW�LQWURGXFH�WRDWH�FRPHQ]LOH�úL�GDWHOH�GH�LQWUDre, ce 
DU�WUHEXL�LQWURGXVH�OD�SURPSWHU��DWXQFL�FkQG�VH�ODQVHD] �SURJUDPXO�vQ�H[HFX LH� 
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(deffacts init (faza init-date)) 

(defrule init-date 
      ?faza <- (faza init-date) 
      (not (citire-tastatura)) 
      => 
      (retract ?faza) 
      (printout t t "Datele de intrare dintr-un fisier (y/n) ? ") 
      (while (neq (bind ?answer (read))  y  n) do 
  (printout t "Alege (y sau n) ! " crlf) ) 
      (if (eq ?answer y) 
       then (if (open "comis_da.txt" data "r") 
     then (assert (citire-din-fisier)) (halt) ) ) 
      (assert (citire-tastatura)) 
) 

(defrule citire-fisier 
      ?input <- (citire-din-fisier) 
      => 
      (retract ?input) 
      (bind ?eroare FALSE)  (bind ?m 0)  (bind ?max 0)  (bind ?nr_orase (read data)) 
      (if (or (not (integerp ?nr_orase)) (< ?nr_orase 2)) 
       then (bind ?eroare TRUE) 
       else (printout t "Numar orase : " ?nr_orase "." crlf) 
  (assert (nr_orase ?nr_orase)) 
  (loop-for-count (?i 1 (- (* ?nr_orase ?nr_orase) 1)) do 
          (bind ?m (create$ ?m 0)) ) 
  (printout t "Distantele intre orase :" crlf) 
 (loop-for-count (?i 1 ?nr_orase) do 
        (loop-for-count (?j ?i ?nr_orase) do 
   (bind ?valoare (read data)) 
   (if (or (not (integerp ?valoare)) (< ?valoare 0)) 
    then (bind ?eroare TRUE) 
    else (bind ?loc1 (+ ?j (* ?nr_orase (- ?i 1)))) 
          (bind ?loc2 (+ ?i (* ?nr_orase (- ?j 1)))) 
          (bind ?m (replace$ ?m ?loc1 ?loc1 ?valoare)) 
          (bind ?m (replace$ ?m ?loc2 ?loc2 ?valoare)) 
          (bind ?max (max ?max ?valoare)) 
          (if (neq ?i ?j) 
             then (printout t "Oras" ?i "- oras" ?j " : " ?valoare t) 
      )      )      )    )       )   
      (if (eq ?eroare TRUE)  
       then(assert (citire-tastatura)) 
  (close data) 
  (printout t "Datele din fisier nu sint corecte ! "crlf) 
  (printout t "Introduceti datele de la tastatura ..." crlf) 
       else  

 (close data) 
  (assert (dist_min(* ?max ?nr_orase))   (matrice ?m)   (faza cautare-drum))) 
) 



14�����������������������������������������������������������$SOLFD LL�GH�,QWHOLJHQ �$UWLILFLDO �vQ�&LIPS 
 

 

(defrule stergere-date-eronate 
      (citire-tastatura) 
      ?fact <- (matrice) 
      => 
      (retract ?fact) 
) 

(defrule citire-tastatura 
      ?input <- (citire-tastatura) 
      => 
      (retract ?input) 
      (bind ?m 0) 
      (bind ?max 0) 
      (printout t crlf "Numar orase : ") 
      (while (or (not (integerp (bind ?nr_orase (read)) )) (< ?nr_orase 2)) do 
 (printout t "Alege un intreg pozitiv (>2) !" crlf) 
 (printout t crlf "Numar orase : ") ) 
      (assert (nr_orase ?nr_orase)) 
      (loop-for-count (?i 1 (- (* ?nr_orase ?nr_orase) 1)) do 
 (bind ?m (create$ ?m 0)) ) 
      (printout t "Distantele intre orase :" crlf) 
      (loop-for-count (?i 1 ?nr_orase) do 
            (loop-for-count (?j ?i ?nr_orase) do 
     (if (neq ?i ?j) 
      then (printout t "Oras" ?i " - oras" ?j " : ") 
  (while (or(not (integerp (bind ?valoare (read)) )) (< ?valoare 0)) do 
        (printout t "Alege un intreg pozitiv (>=0) !" crlf crlf)  
        (printout t "Oras" ?i " - oras" ?j " : " crlf) ) 
  (bind ?max (max ?max ?valoare)) 
  (bind ?loc1 (+ ?j (* ?nr_orase (- ?i 1)))) 
  (bind ?loc2 (+ ?i (* ?nr_orase (- ?j 1)))) 
  (bind ?m (replace$ ?m ?loc1 ?loc1 ?valoare)) 
  (bind ?m (replace$ ?m ?loc2 ?loc2 ?valoare)) ))) 
      (assert (dist_min (* ?max ?nr_orase)) 
     (matrice ?m) 
     (faza cautare-drum)) 
) 

(defrule cautare-drum-minim 
      ?faza <- (faza cautare-drum) 
      (nr_orase ?nr_orase) 
      ?dist <- (dist_min ?dist_min) 
      (matrice $?m) 
      => 
      (retract ?dist ?faza) 
      (open "comis_re.txt" rezultate "w") 
      (bind ?st 0) 
      (loop-for-count (?i 1 (- ?nr_orase 1)) do 
  (bind ?st (create$ ?st 0))) 
      (printout t "Din ce oras se pleaca (1-" ?nr_orase ") ? ") 
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      (while (or (not (integerp (bind ?nod_initial (read)) ))  
           (< ?nod_initial 1) (> ?nod_initial ?nr_orase) ) 
 (printout t "Alege un intreg pozitiv (1-" ?nr_orase ") !" crlf crlf)  
 (printout t "Din ce oras se pleaca (1-" ?nr_orase ") ? ") ) 
      (bind ?st (replace$ ?st 1 1 ?nod_initial)) 
      (bind ?k 2) 
      (bind ?stare_k 0) 
      (while (> ?k 1) do 
           (bind ?st (replace$ ?st ?k ?k ?stare_k)) 
           (bind ?succesor 1) 
           (bind ?valid 0) 
           (while (and (eq ?succesor 1) (neq ?valid 1)) do  
     (if (< ?stare_k ?nr_orase) 
      then (bind ?stare_k (+ ?stare_k 1)) 
  (bind ?st (replace$ ?st ?k ?k ?stare_k)) 
  (bind ?succesor 1)   
      else (bind ?succesor 0)) 
     (if (eq ?succesor 1) 
      then (bind ?valid 1) 
           (if (eq (nth$ (+ ?stare_k (* ?nr_orase (- (nth$ (- ?k 1) ?st) 1))) ?m) 0) 
           then (bind ?valid 0) 
           else (if (and (eq ?k ?nr_orase) (eq (nth$ (+ ?nod_initial 
                         (* ?nr_orase (-(nth$ ?nr_orase ?st)1))) ?m)0)) 
        then (bind ?valid 0) 
        else (loop-for-count (?i 1 (- ?k 1)) do 
                    (if (eq ?stare_k (nth$ ?i ?st)) 
                      then (bind ?valid 0) ))) )) 
   ) 
 (if (eq ?succesor 1) 
  then (if (eq ?k ?nr_orase) 
          then (bind ?rez 0) 
    (loop-for-count (?i 1 (- ?k 1)) do 
           (bind ?rez (+ ?rez (nth$ (+ (nth$ ?i ?st) 

         (* ?nr_orase (- (nth$ (+ ?i 1) ?st) 1))) ?m))) ) 
    (bind ?rez (+ ?rez (nth$ (+ (nth$ ?nr_orase ?st) 

        (* ?nr_orase (- ?nod_initial 1) ) ) ?m))) 
    (loop-for-count (?i 1 ?nr_orase) do 
   (printout rezultate (nth$ ?i ?st) " " crlf)) 
    (printout rezultate ?rez crlf) 
    (if (<= ?rez ?dist_min) 
     then (bind ?dist_min ?rez) 
             (bind ?dr (create$ ?st))) 
           else (bind ?rez 0) 
      (loop-for-count (?i 1 (- ?k 1)) do 
   (bind ?rez (+ ?rez (nth$ (+ (nth$ ?i ?st) 

         (* ?nr_orase (- (nth$ (+ ?i 1) ?st) 1))) ?m))) ) 
      (if (<= ?rez ?dist_min) 
       then (bind ?st (replace$ ?st ?k ?k ?stare_k)) 
               (bind ?k (+ ?k 1))  
   (bind ?stare_k 0 ) )) 
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  else (bind ?st (replace$ ?st ?k ?k 0)) 
         (bind ?k (- ?k 1))  
         (bind ?stare_k (nth$ ?k ?st))) 
     ) 
     (printout t crlf  "Drum minim : " crlf) 
     (loop-for-count (?i 1 ?nr_orase) do 
  (printout t (nth$ ?i ?dr) " ")) 
     (printout t " ==> " ?dist_min "." crlf) 
     (assert (dist_min ?dist_min) 
     (drum_minim ?dr) 
     (afisare-rezultate)) 
     (printout rezultate end) 
     (close rezultate) 
) 

(defrule afisare_solutii 
      (afisare-rezultate) 
      (dist_min ?dist_min) 
      (nr_orase ?nr_orase) 
      (drum_minim $?dr) 
      => 
      (printout t crlf "Solutii :" crlf) 
      (open "comis_re.txt" rezultate "r") 
      (bind ?exit 0) 
      (while (neq ?exit 1) do 
       (loop-for-count (?i 1 ?nr_orase) do 
        (bind ?valoare (read rezultate)) 
        (bind ?dr (replace$ ?dr ?i ?i ?valoare)) 
        (if (eq ?valoare end)  then  (bind ?exit 1) ) ) 
  (bind ?rez (read rezultate)) 
  (if (eq ?rez end)  then  (bind ?exit 1) ) 
  (if (eq ?rez ?dist_min) 
   then (loop-for-count (?i 1 ?nr_orase) do 
       (printout t (nth$ ?i ?dr) " ") ) 
           (printout t "==> "?rez "." crlf) ) 
      ) 
      (close rezultate) 
      (assert (reluare)) 
) 

(defrule reluare 
      (reluare) 
      => 
      (printout t crlf "Doresti sa rulezi din nou acest program (y/n) ? ") 
      (while (neq (bind ?raspuns (read)) y n Y N) do 
   (printout "Apasa y sau n ...!" crlf) ) 
      (if (or (eq ?raspuns y) (eq ?raspuns Y)) 
       then (reset)) 
) 
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 1.10. Problema comisului voiajor –�DERUGDUH�ORJLF  

 'LIHUHQ HOH� vQWUH�SURJUDPDUHD�SURFHGXUDO � úL�FHD� ORJLF ��FRQVWDX� vQ� IDSWXO�
F � FHD� ORJLF � HVWH� PDL� DSURSLDW � GH� PRGXO� GH� JkQGLUHD� DO� RPXOXL�� SH� FkQG� FHD�
SURFHGXUDO � SUHVXSXQH� FXQRDúWHUHD� GLQ� SDUWHD� SURJUDPDWRUXOXL� D� XQHL� UH]ROY UL� D�
pUREOHPHL� úL� GHVFULHUHD� DFHVWHLD� VXE� IRUPD� XQHL� VXLWH� GH� LQVWUXF LXQL� H[HFXWDELOH��
'DF � vQ� SURJUDPDUHD� ORJLF � SURJUDPDWRUXO� QX� HVWH� UHVSRQVDELO� GH� UH]ROYDUHD�
problemei, acesta descriind într-R�PDQLHU �FkW�PDL�GHFODUDWLY �SUREOHPD�úL� O VkQG�
VLVWHPXO�V �FDXWH�úL�V �IXUQL]H]H�VROX LLOH��vQWU-R�GHVFULHUH�SURFHGXUDO �D�SUREOHPHL�
VROX LLOH�IXUQL]DWH�VXQW�OLPLWDWH�GH�FRUHFWLWXGLQHD�SURJUDPXOXL� 

3URJUDPDWRUXO�WUHEXLH�V �J VHDVF �vQWU-R�DERUGDUH�ORJLF �GRDU�OHJLOH�úL�GDWHOH�
FH�GHVFULX�SUREOHPD��úL�VLVWHPXO�YD�F XWD�úL�IXUQL]D�WRDWH�VROX LLOH�J VLWH��ÌQ�YDULDQWD�
GH�PDL�VXV��HUDX�J VLWH�GH�DVHPHQHD� WRDWH�VROX LLOH�SRVLELOH�úL�VFULVH� vQWU-XQ�ILúLHU�
“comis_re.txt´��vQ�ILQDO�DILúkQGX-se doar drumurile care aveau un cost minim. 

 'H�DFHDVW �GDW �VH�YRU�LQWURGXFH�GDWHOH�GH�LQWUDUH�FX�R�FRQVWUXF LH�deffacts, 
vQV �DFHVWHD�SRW�IL�vQF UFDWH�úL�GLUHFW�GLQWU-XQ�ILúLHU�FX�DMXWRUXO�FRPHQ]LL�load-facts, 
�GDF �VH�UHVSHFW �FRQGL LD�FD�QXP UXO�GH�SDUDQWH]H�GHVFKLVH�V �ILH�HJDO�FX�QXP UXO�
de paranteze închise). În CLIPS se poate implementa�IRDUWH�XúRU�XQ�DUERUH�VDX�XQ�
JUDI� SULQ� VLPSOD� DVHUWDUH� D� XQRU� IDSWH� FDUH� V � SUHFL]H]H� OHJ WXULOH� GLQWUH� GRX �
QRGXUL��'HSLQGH�GRDU�GH�SURJUDPDWRU�GDF �JUDIXO�VDX�DUERUHOH�UHVSHFWLY�YD�DYHD�VDX�
QX�GHSODVDUHD�vQ�OXQJXO�DUFHORU�ELGLUHF LRQDO ��6H�SUHVXSXQH�F �VH�SOHDF �GLQ�QRGXO�
$��FRVWXO�LQL LDO�ILLQG��� 

(deffacts date_initiale 
(segm A B 2)  (segm A C 4)  (segm B C 2)  (segm B D 3)  (segm C D 4) 
(nr_noduri 4)  (min 100)  (drum A 0) ) 

(defrule adauga_oras 
(drum  $?first  ?x  ?cost1) 
(or  (segm  ?x  ?y  ?cost2) 
       (segm  ?y  ?x  ?cost2)) 
(test (not (member$  ?y  $?first)))     ;orasul ?y nu este pe drum 
=> 
(assert (drum  $?first ?x  ?y (+ ?cost1 ?cost2) )) ) 

(defrule drum_minim 
(nr_noduri ?n) 
(drum  $?dr &:(= ?n (length$ $?dr)) ?cost) 
?f <- (min ?m) 
=> 
(if (< ?cost ?m)  then  (retract ?f)  (assert (min ?cost)) )) 

(defrule afisare_solutii 
 (declare(salience –10)) 

(min ?m) 
(nr_noduri ?n) 
(drum  $?dr &:(= ?n (length$ $?dr)) ?m) 
=> 
(printout  t "Drum minim: " $?dr “ Cost: “ ?m crlf) ) 
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În acest moment programul va furniza drumul (drumurile) ce trec prin cele 
N RUDúH cu un cost minim. Se REVHUY  faptul F  sensul de deplasare pe un arc este 
ELGLUHF LRQDO�GHRDUHFH�SULQ�&(�(or  (segm ?x ?y ?cost2) (segm ?y ?x ?cost2)) din 
regula DGDXJ BRUDú��VH�DFFHSW �GHSODVDUHD�vQWUH�GRX �RUDúH�vQ�DPEHOH�VHQVXUL� 

6SUH� GHRVHELUH� GH� VROX LLOH� IXUQL]DWH� GH� SURJUDPXO� DQWHULRU� �YDULDQWD�
SURFHGXUDO ��� VROX LLOH� IXUQL]DWH� GH� DFHVW� SURJUDP� QX� UHVSHFW � úL� FRQGL LD� FD� GLQ�
XOWLPXO�RUDú�GLQ�OLVW �V �VH�SRDW �DMXQJH�úL�vQ�SULPXO��'DF �GRULP�V �LQWURGXFHP�úL�
DFHDVW � FRQGL LH� HVWH� VXILFLHQW� V � PRGLILF P� SDWWHUQ-urile regulii drum_minim, 
DG XJkQG�IDSWXOXL�drum�R�UHVWULF LH�VXSOLPHQWDU �� 

(defrule drum_minim 
(nr_noduri ?n) 
?f <- (min ?m) 
(drum  ?first $?dr &:(= (length$ $?dr) (- ?n 2))  ?last  ?cost &:(< ?cost ?m)) 
(or  (segm  ?first  ?last  ?) 

        (segm  ?last  ?first  ?)) 
=> 
(retract ?f) 
(assert (min ?cost)) ) 

 6SUH�GHRVHELUH�GH�UHJXOD�DQWHULRDU �FDUH�HUD�DFWLYDW �GH�WRDWH�IDSWHOH�drum 
existente, introducerea în LHS a testului (< ?cost ?m) legat dH�YDULDELO �?cost�úL�QX�
IRORVLQG� R� IXQF LH� if� � vQ� 5+6�� VFDGH� IRDUWH� PXOW� QXP UXO� IDSWHORU� FH� YRU� DFWLYD�
regula (doar faptele drum cu un cost mai mic decât min). 
 'XS � FXP� VH� SRDWH� REVHUYD� vQ� DFHVW� PRPHQW� GHúL� DPEHOH� SURJUDPH�
IXUQL]HD] �DFHOHDúL�VROX LL��vQ�FRVWXO�ILQDO�QX�HVWH�DG XJDW�úL�FRVWXO�GLQWUH�XOWLPXO�úL�
SULPXO�RUDú��DFHVWD�HVWH�LJQRUDW�GDWRULW �YDULDELOHL�OLEHUH���'DF �VH�GRUHúWH�SUREOHPD�
FRPLVXOXL� YRLDMRU�SRDWH� IL�PRGLILFDW �� DVWIHO� vQFkW� V � VH� FDXWH�GUXPXO�PLQLP�SULQ�
WRDWH�FHOH�1�RUDúH��SRUQLQG�Gintr-XQ�RUDú�úL�DMXQJkQG�vQDSRL�vQ�DFHVWD� 

'H� DVHPHQHD� VH�PDL� SRW� DGXFH� XQHOH� RSWLPL] UL�� GDF � FRVWXO� XQXL� GUXP�
GHS úHúWH�YDORDUHD�PLQLP �GLQ� DFHO�PRPHQW� V �QX�VH�PDL� DGDXJH�QLFL� XQ�RUDú� vQ�
OLVWD�UHVSHFWLY ��VROX LD�QX�PDL�SRDWH�IL�PLQLP ���$FHDVW �FRQGL LH�VXSOLPHQWDU �QX�
DU� WUHEXL� DG XJDW � UHJXOLL� DGDXJ � RUDú�� GDF � VH� GRUHúWH� DILúDUHD� WXWXURU� VROX LLORU�
YDOLGH�úL�QX�GRDU�D�GUXPXOXL�PLQLP� 

(deffacts date_initiale 
(segm A B 1) (segm A C 3) (segm A D 5) (segm A E 7) (segm B C 4)  
(segm B D 5) (segm B E 8) (segm C D 3) (segm C E 5) (segm D E 9) 
(nr_noduri 5) 
(drum A 0)  (min 100) ) 

(defrule adauga_oras 
(drum  $?first  ?x  ?c1) 
(or  (segm  ?x  ?y  ?c2) 

        (segm  ?y  ?x  ?c2)) 
(test (not (member$  ?y  $?first)))  ;orasul ?y nu este pe drum 
(min ?m&:(< (+ ?c1 ?c2) ?m) )   ; cost actual mai mic decât min 
=> 
(assert (drum  $?first ?x  ?y (+ ?c1 ?c2)) ) ) 
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(defrule drum_minim 
(nr_noduri ?n) 
?f <- (min ?m) 
(drum  ?first $?dr &:(= (length$ $?dr) (- ?n 2))  ?last  ?cost1) 
(or  (segm  ?first  ?last  ?cost2) 

        (segm  ?last  ?first  ?cost2)) 
=> 
(bind ?cost (+ ?cost1 ?cost2)) 
(assert  (solutie ?first  $?dr  ?last ?cost)) 
(if(< ?cost ?m)  
 then (retract ?f) (assert (min (+ ?cost1 ?cost2))) ) ) 

(defrule afisare_solutii 
 (declare(salience –10)) 

(min ?m) 
(solutie $?dr ?m) 
=> 
(printout  t "Drum minim: " $?dr “ Cost: “ ?m crlf) ) 

În acest exemplu au fost folosite litere mari SHQWUX�QXPHOH�RUDúHORU��'DF �
VH�GRUHúWH��QXPHOH��DFHVWRUD�SRW�IL�vQORFXLWH�FX�VLPEROXUL��úLUXUL�VDX�FKLDU�QXPHUH��
$VWIHO�vQ�LQWHULRUXO�FRQVWUXF LHL�deffacts�IDSWHOH�FH�GHVFULX�GLVWDQ HOH�GLQWUH�RUDúH�DU�
SXWHD�DU W �DVWIHO��(segm Iasi Bucuresti 350) sau (segm 1 2 50). Se poate realiza o 
UHJXO � FDUH� V � VWDELOHDVF � vQ�PRG� LQWHUDFWLY� RUDúXO� GLQ� FDUH� VH� SOHDF �� DFHVW� IDSW�
SUHVXSXQkQG� PDL� DSRL� YHULILFDUHD� H[LVWHQ HL� RUDúXOXL� UHVSHFWLY�� VDX� DOWIHO� VSXV� D�
corectitudinii datelor de intrare. Printr-un fapt (nr_orase 5) se poate specifica 
QXP UXO�GH�RUDúH�SULQ�FDUH�FRPLVXO�YRLDMRU�WUHEXLH�V �WUHDF ��'DF �DFHVW�QXP U�HVWH�
PDL�PLF� GHFkW� QXP UXO� WRWDO� GH� RUDúH� �VDX� FKLDU�PDL�PDUH��� VH� RE LQH� R� YDULDQW �
RULJLQDO � D� SUREOHPHL� vQ� FDUH� FRPLVXOXL� YRLDMRU� L� VH� LPSXQH� WUHFHUHD� Srintr-un 
DQXPLW�QXP U�GH�RUDúH� 

5HDOL]kQG�R�FRPSDUD LH�vQWUH�FHOH�GRX �DERUG UL�VH�SRDWH�REVHUYD�HOHJDQ D��
úL�VLPSOLWDWHD variantei logice în FRPSDUD LH cu cea SURFHGXUDO � Nu toate problemele 
SRW�IL�UH]ROYDWH�DúD�GH�XúRU�IRORVLQG�XQ�PHGLX�GH�SURJUDPDUH�QRn-SURFHGXUDO��úL�GH�
DFHHD�SURJUDPDWRUXO�vQ�IXQF LH�GH�DELOLW LOH�úL�H[SHULHQ D�VD�WUHEXLH�V �DOHDJ �DFHO��
PHGLX�GH�SURJUDPDUH��FDUH�HVWH�FHO�PDL�SRWULYLW�FHULQ HORU�SUREOHPHL� 

 ������ÌQWUHE UL 

1. 'DF �vQWU-R�IXQF LH�if�H[SUHVLD�FRQGL LRQDO �HVWH�HYDOXDW �OD�QXP UXO���FXP�VH�
YRU�H[HFXWD�DF LXQLOH�FODX]HL�then sau cele ale clauzei else ? 

2. ([LVW �YUHR�GLIHUHQ � vQWUH�VLPEROXO�)$/6(�úL�VWULQJ-XO�³)$/6(´�vQ�H[HFX LD�
XQHL�LQVWUXF LXQL�FRQGL LRQDOH�if ? 

3. Într-R�IXQF LH�if cuvântul cheie else�HVWH�REOLJDWRULX�VDX�RS LRnal? 

4. ,PSOHPHQWD L� R� EXFO � GH� WLS�'2B:+,/(� �R� EXFO � FH� VH� H[HFXW � FHO� SX LQ� R�
VLQJXU �GDW ��IRORVLQG�R�EXFO �while? 
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5. 3UHFL]D L�GDF �EXFOD�XUP WRDUH�HVWH�LQILQLW �VDX�QX�" 
(while (neq (read) “n” “N”) do …) 

Dar bucla    (while (neq (readline) n N) do …)  ? 

6. CarH�VXQW�GLIHUHQ HOH�vQWUH�R�EXFO �GH�WLS�loop-for-count úL�R�EXFO �GH�WLS�while? 
3XWH L� LPSOHPHQWD�XQ� WLS�GH�EXFO � IRORVLQG�FHO ODOW� WLS� úL� HYHQWXDO� IRORVLQG�úL�
LQVWUXF LXQHD�break? 

7. Într-R�EXFO �GH�WLS�for�VH�SRDWH�PRGLILFD�YDULDELOD�LQGH["�'DF �GD�SUHFL]D i care 
YD�IL�HIHFWXO�UXO ULL�EXFOHL�GLQ�H[HPSOXO�XUP WRU" 

(loop-for-count  (?i 1 10) 
   (printout  t  ?i t) 
   (bind  ?i  (+ ?i 1)) ) 

8. &DUH� HVWH� HIHFWXO� RE LQXW� vQ� XUPD� H[HFX LHL� vQ�5+6-ul unei reguli (sau într-o 
LQVWUXF LXQH�progn��D�XUP WRDUHORU�LQVWUXF Luni? 

(bind  ?i  TRUE) 
(loop-for-count  ?i  (printout  t  “Mesaj…” t)) 

9. &DUH� HVWH� HIHFWXO� XQHL� LQVWUXF LXQL� switch în care partea default� OLSVHúWH� úL�
H[SUHVLD�GH�WHVW�QX�HVWH�LGHQWLF �FX�QLFL�XQD�GLQ�YDORULOH�GLQ�case-uri ? 

10. Într-R� LQVWUXF LXQH� switch pentru D� QX� IL� H[HFXWDWH� úL� DF LXQLOH� GLQ� case-urile 
LPHGLDW� XUP WRDUH� FHOXL� OD� FDUH� H[SUHVLD� GH� WHVW� HVWH� HJDO � FX� YDORDUHD� GH�
FRPSDUDW�HVWH�QHFHVDU �H[HFX LD�XQXL�break ? 

11. &H� IDF� IXQF LLOH� progn� úL� progn$� úL� vQ� FH� FRQGL LL� HVWH� DYDQWDMRDV � IRORVLUHD�
acestor func LL�vQWU-un program? 

12. &H�UHWXUQHD] �IXQF LD�progn�úL�progn$? 

13. &DUH� HVWH� YDORDUHD� UHWXUQDW � GH� IXQF LD�progn în cazul în care nu este folosit 
QLFL�XQ�SDUDPHWUX"�'DU�IXQF LD�progn$ ? 

14. Pot fi folosite acestea în LHS-ul regulii (partea premizelor), dar în RHS (partea 
DF LXQLORU�"�&DUH�VXQW�DYDQWDMHOH�RE LQXH�vQ�XUPD�IRORVLULL�DFHVWRU�LQVWUXF LXQL�vQ�
RHS-ul unei reguli? 

15. &DUH�GLQWUH�FHOH�GRX �IXQF LL�DUH�QHYRLH�GH�DUJXPHQWH"�'H�FH�WLS�WUHEXLH�V �ILH�
acestea? Pot fi folosite mai multe argumente sau doar un singur argument?  

16. $UJXPHQWXO�XQHL� IXQF LL�progn$� WUHEXLH�REOLJDWRULX� V � ILH�GH� WLS�PXOWLFkPS�"�
3RW�IL�IRORVLWH�PDL�PXOWH�DUJXPHQWH�PXOWLFkPS�SHQWUX�DFHLDúL�IXQF LH" 

17. Intr-R�LQVWUXF LXQH�progn$�SRW�IL�H[DPLQDWH�FkPSXO�LWHUD LHL�FXUHQWH�úL�LQGH[XO�
LWHUD LHL�FXUHQWH"�'DF �GD�FDUH�VXQW�FRQGL LLOH�SHQWUX�D�IDFH�DFHDVWD" 

18. &H�VHPQLILFD LH�DUH�YDULDELOD�?field, dar ?field-index�vQ�FRQVWUXF LD�XUP WRDUH" 
(progn$  (?field  (create$ abc def ghi)) 

     (printout  t  “--> ”  ?field  “ “  ?field-index   “ <-- “ crlf)) 
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Care ar fi fosW�HIHFWXO�RE LQXW�GDF �YDULDELOHOH�DU�IL�DYXW�R�DOW �GHQXPLUH�GHFkW�
FHD� D� YDULDELOHL� IRORVLW � OD� DUJXPHQWXO� IXQF LHL"�$FHDVW � YDULDELO � HVWH� GH� WLS�
multicâmp sau de un singur câmp? 

19. ÌQ�H[HPSOXO�GH�PDL�VXV�VH�UHDOL]HD] �R�EXFO "�$UJXPHQWD L" 

20. )XQF LD� break poDWH� IL� IRORVLW � úL� SHQWUX� RSULUHD� H[HFX LHL� XQHL� LQVWUXF LXQL�
progn, sau numai pentru terminarea unor bucle de tip for sau while? Ce efect 
DUH� DFHDVW � LQVWUXF LXQH� IRORVLW � vQ� LQWHULRUXO� XQHL� EXFOH� FDUH� VH� DIO � vQWU-o 
LQVWUXF LXQH�SURJQ"�&H�YDORDUH�YD�DYHD variabila ?i GXS �UXODUH�" 

        (progn (loop-for-count  (?i 1 10) 
   (if (= ?i 3) then (break)) else (printout t ?i))  

      ) 
      (bind ?i 5) ) 

21. (VWH� XWLO � IRORVLUHD� IXQF LHL� break într-R� EXFO � LQILQLW � IRUPDW � vQ� PRG�
LQWHQ LRQDW�GH�SURJUDPDWRU�"�$UJXPHQWD L�"�3XWH L�UHDOL]D�R�EXFO �LQILQLW �GH�WLS�
loop-for-count ? 

22. &DUH� HVWH� HIHFWXO� IRORVLULL� IXQF LHL� return în RHS-XO�XQHL� UHJXOL"�'DU�GDF � VH�
afla într-R�EXFO "� 

23. 'DF � vQ� VH� VSHFLILF � R� YDORDUH� SHQWUX� R� IXQF LH� return în RHS-ul unei reguli 
aceasta este UHWXUQDW "�'DF �GD� FXL"�'DU� vQ� LQWHULRUXO�XQHL� IXQF LL� GHILQLWH�GH�
utilizator cu deffunction? 

Probleme rezolvate 

1. Limbaj Morse –�6FULH L�XQ�SURJUDP�FX�DMXWRUXO�F UXLD�V �SRDW �IL�FLWLW�XQ�PHVDM�
FRGLILFDW�vQ�OLPEDMXO�PRUVH��'XS �FXP�VH�úWLH�ILHFDUH�OLWHU �DOIDEHWLF �DUH�XQ�FRG�
FRUHVSXQ] WRU� vQ� DFHVW� OLPEDM� IRUPDW� GLQ� SXQFWH� úL� OLQLL�� 'DF � VH� IDFH� XQ� PLF�
LVWRULF� DO� DFHVWXL� FRG� vQ� ������ 6DPXHO� )LQOH\� %UHVVH�� XQ� LQYHQWDWRU� úL� SLFWRU�
DPHULFDQ�� D� FRQVWUXLW� WHOHJUDIXO� HOHFWURPDJQHWLF� úL� FRGXO� DVRFLDW�� QXPLW� FRGXl 
0RUVH��$OIDEHWXO�0RUVH�FRGLILF �ILHFDUH�OLWHU �D�DOIDEHWXOXL�ODWLQ�SULQWU-XQ�úLU�GH�
VHPQDOH� VFXUWH� �SXQFWH�� úL� VHPQDOH� OXQJL� �OLQLL��� VHSDUDWH� SULQ� VSD LL� GH� GXUDW �
YDULDELO ��/XQJLPHD�XQHL�OLQLL�HVWH�vQ�WHOHFRPXQLFD LH�GH�DSUR[LPDWLY�WUHL�RUL�PDL�
mare dHFkW� OXQJLPHD� XQXL� SXQFW�� 6HPQDOHOH� FDUH� FRPSXQ�R� OLWHU � VXQW� VHSDUDWH�
SULQ�GXUDWD�XQXL�SXQFW��'XUDWD�FDUH�VHSDU �GRX �OLWHUH�HVWH�FHD�D�XQHL�OLQLL��'RX �
FXYLQWH�VXQW�VHSDUDWH�SULQ�GXUDWD�D�FLQFL�SXQFWH�� LDU�VIkUúLWXO�XQHL�SURSR]L LL�HVWH�
marcat de durata D�úDSWH�SXQFWH� 

7RDWH�DFHVWH�LQIRUPD LL�OHJDWH�GH�GXUDWD�GLQWUH�GRX �VHPQDOH��OLWHUH��FXYLQWH�
HWF��QX�VXQW�LPSRUWDQWH�SHQWUX�DSOLFD LD�QRDVWU ��'DF �V-ar fi citit un mesaj în cod 
Morse reprezentat printr-XQ�ILúLHU�ELQDU����UHSUH]HQWkQG�VSD LXO�úL���XQ�VHPQal) în 
FDUH�QXP UXO�GH�FDUDFWHUH���VDX���FRQVHFXWLYH�DU�IL�IRVW�SURSRU LRQDOH�FX�GXUDWD�
VHPQDOHORU� úL� D� VSD LLORU� GLQWUH� DFHVWHD�� V-ar fi putut încerca o decodificare mai 
DSURSLDW �GH�FHD�UHDO ��SDUWHD�+,*+�D�VHPQDOXOXL�ILLQG�UHSUH]HQWDW �SULQ�VHFYHQ H�
de ��úL�SDUWHD�/2:�SULQ�VHFYHQ H�GH���� 
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 &RGXO�0RUVH�úL�FDUDFWHUHOH�HFKLYDOHQWH�VXQW�UHSUH]HQWDWH�PDL�MRV� 

A    x  � 
B    �  x  x  x 
C    �  x  �  x 
D    �  x  x 
E    x 
F    x  x  �   x 
G    �  �  x 

H   x  x  x  x 
I     x  x 
J     x  �  �  � 
K    �  x  � 
L    x  �  x  x 
M   �  � 
N    �  x 

O    �  �  � 
P    x  �  �  x 
Q    �   �  x  � 
R    x  �  x 
S    x  x  x 
T    � 
U   x x   � 

V    x  x  x  � 
W   x  �  � 
X    �  x  x  � 
Y    �  x  �  � 
Z    �  �  x  x 

 3HQWUX� VHFYHQ HOH� GH� LQWUDUH� úL� GH� LHúLUH� VH� YRU� IRORVL� caracterele ‘*’ 
reprezentând punctul, ‘-µ�SHQWUX�OLQLH�úL�µ�¶�SHQWUX�D�GHOLPLWD�GRX �OLWHUH�GLQ�FRGXO�
PRUVH��'DF �OD�LQWUDUH�QX�VH�WDVWHD] �QLFL�XQ�FDUDFWHU��DWXQFL�SURJUDPXO�GH�RSUHúWH��
/D�SURPSWHU�DU�WUHEXL�V �VH�RE LQ �R�VHFYHQ �GH�JHQXO�XUP WRU� 

 Enter a message (<CR> to end): * * * / - - - / * * *   
 The message is   S O S 
 Enter a message (<CR> to end):  
 CLIPS> 

 &RGXULOH�PRUVH�FRUHVSXQ] WRDUH�FHORU����GH�OLWHUH�DOH�DOIDEHWXOXL�ODWLQ�SRW�
IL�IRDUWH�VLPSOX�VWRFDWH�FX�DMXWRUXO�XQHL�FRQVWUXF LL�deffacts�FD�vQ�H[HPSOXO�XUP WRU��
(deffacts code_morse    (code A "*-")   (code B "-***")   (code C "-*-*") … 
 3UREOHPD�YD�IL�VWUXFWXUDW �SH�PDL�PXOWH�HWDSH��DVWIHO�vQFkW�vQ�PRPHQWXO�vQ�
care s-ar dori implementarea acesteia într-R� YDULDQW � PRGXODU � �FX� DMXWRUXO�
coQVWUXF LHL�defmodule���ILHF UXL�PRGXO��V �vL�FRUHVSXQG �R�HWDS ��ÌQWU-R�SULP �ID] �
VXQW�DVHUWDWH�FRGXULOH�PRUVH��GDF �DU�IL�IRVW�LQWURGXVH�FX�XQ�deffacts�DFHDVW �HWDS �
QX� DU� IL� IRVW� QHFHVDU ���'XS � DFHDVWD� XUPHD] � R� ID] � GH� LQWURGXFHUH� D� GDWHORU�� úL�
imediaW�GXS �DFHDVWD�R�ID] �GH�YHULILFDUH�D�FRUHFWLWXGLQLL�GDWHORU�GH� LQWUDUH��'DF �
unele caractere nu sunt recunoscute (sunt diferite de caracterele valide “*”, ”-“, “\”) 
VH� YRU� DILúD� PHVDMH� GH� HURDUH�� ÌQ� ID]D� LPHGLDW� XUP WRDUH� VH� DILúHD] � PHVDMXO�
descifrat. În�XOWLPD�ID] �restart�HVWH�LQWHURJDW�XWLOL]DWRUXO�úL�vQ�IXQF LH�GH�U VSXQVXO�
DFHVWXLD�VH�UHLD�VDX�QX�SURJUDPXO��DFHDVW �ID] �HVWH�RS LRQDO �� 

(deffacts init (phase initial)) 

(defrule morse-code 
 ?fact <- (phase initial) 
 => 
 (retract ?fact) 
 (bind  ?s1  "A *-   | B -*** | C -*-* | D -**  | E *    | F **-* | G --*  | ") 
 (bind  ?s2  "H **** | I **   | J *--- | K -*-  | L *-** | M --   | N -*   | ") 
 (bind  ?s3  "O ---  | P *--* | Q --*- | R *-*  | S ***  | T -    | U **-  | ") 
 (bind  ?s4  "V ***- | W *--  | X -**- | Y -*-- | Z --** |") 
 (printout t t t t "       The Morse Code"  t  t  ?s1 t  ?s2  t  ?s3  t  ?s4  t  t) 
 (printout t "For example the message  "***/---/***"  is  S.O.S." t t) 
 (bind  $?val (explode$ (str-cat ?s1 ?s2 ?s3 ?s4)))  
 (loop-for-count (?i 0 (- (/ (length$ $?val) 3) 1)) 
  (assert(code (nth$ (+(* ?i 3) 1) $?val)  (nth$ (+(* ?i 3) 2) $?val)) )) 
 (assert (phase message)) ) 



                                                                                  Cap.1  )XQF LL�SURFHGXUDOH    23 
 

 
 

(defrule insert_message 
 ?fact <- (phase message) 
 => 
 (retract ?fact) 
 (printout t "Enter a message (<CR> to end) :") 
 (if (eq (bind ?str (readline)) “”)  

 then (return)) 
 (bind ?str (str-cat (expand$ (explode$ ?str)))) 
 (loop-for-count (?i 1 (str-length ?str)) do 
  (if (neq (sub-string ?i ?i ?str)  "*"  "-"  "/" " ") 
   then (assert (phase message))    
           (printout t "Please use only  the characters '*'  '-'  '/'..." crlf) 
            (break)  

)  ) 
 (assert (message ?str) 
  (phase verify)) ) 

(defrule transforme_message 
 (declare (salience 5)) 
 (phase verify) 
 ?msg <- (message ?str) 
 => 
 (retract ?msg) 
  (while (bind  ?poz  (str-index / ?str)) 
  (bind  ?str  (str-cat   (sub-string 1 (- ?poz 1) ?str)   " "   
          (sub-string (+ ?poz 1) (str-length ?str) ?str)) ) ) 
 (assert (message (explode$ ?str))) ) 

(defrule verify_message 
 ?fact <- (phase verify) 
 ?msg <- (message $? ?morse_letter $?) 
 (not (exists (code ? ?morse_letter))) 
 => 
 (retract ?fact ?msg) 
 (printout t "I don`t recognize \"" ?morse_letter "\" !" t) ) 

(defrule valid_message 
 (declare (salience -5)) 
 ?fact <- (phase verify) 
 => 
 (retract ?fact) 
 (assert (phase print)) ) 

(defrule replace_letter 
 (phase print) 
 (code ?letter ?morse) 
 ?msg <- (message $?first ?morse $?last) 
 => 
 (retract ?msg) 
 (assert (message $?first ?letter $?last)) ) 
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(defrule print_message 
 (declare (salience -5)) 
 ?fact <- (phase print) 
 ?msg <- (message $?str) 
 => 
 (retract ?fact ?msg) 
 (assert (phase restart)) 
 (printout t "The message is : " ?str crlf) ) 

(defrule start_again 
 ?fact <- (phase restart) 
 => 
 (retract ?fact) 
 (printout  t  "Try another message (Y/N)? ") 
 (if (neq (read) Y  y  yes  Yes  YES) 
  then else (reset) (run)) ) 

ÌQF �GH�OD�vQFHSXW�V-D�GRULW�UHDOL]DUHD�XQHL�RSWLPL] UL��vQ�VHQVXO�F �SHQWUX�D�
QX� VH� PDL� LQWURGXFH� WRDWH� OLWHUHOH� úL� FRGXO� PRUVH� DVRFLDW� ORU� vQWU-R� FRQVWUXF LH�
deffacts��GDW�ILLQG�IDSWXO�F �RULFXP�DU�IL� WUHEXLW�UHDOL]DW �úL�R�DILúDUH�D�DFHVWRUD�SH�
ecran (e[LVWkQG�R�PLF �SUREDELOLWDWH�FD�XWLOL]DWRUXO�SURJUDPXOXL�V �FXQRDVF �FRGXO�
PRUVH���VH�SXWHDX�IRORVL�DFHVWH�PHVDMHOH��úL�GXS �FRQFDWHQDUHD�DFHVWRUD�FX�IXQF LD�
str-cat,� úLUXO� GH� FDUDFWHUH� IRUPDW� ILLQG� WUDQVIRUPDW� vQWU-un multifield cu ajutorul 
IXQF LHL�explode$�� ÌQ�DFHVW�PRPHQW�SRDWH�IL� IRDUWH�XúRU�GH�H[WUDV� vQWU-R�EXFO � for 
ILHFDUH�OLWHU �úL�FRUHVSRQGHQWXO�HL�vQ�FRGXO�PRUVH��ùLUXO�GH�FDUDFWHUH�D�IRVW�vPS U LW�
la trei deoarece pentru fiecare fapt code asertat se extrag (1) litera alfabetului latin  
úL�(2) codXO�PRUVH�FRUHVSXQ] WRU��DFHVWD�IRUPHD] �XQ�VLQJXU�VLPERO�GHRDUHFH�QX�V-
DX�LQWURGXV�VSD LL�vQWUH�OLQLL�µ-µ�úL�SXQFWH�µ
¶���(3)�EDUD�µ_¶�LQWURGXV �SHQWUX�RE LQHUHD�
XQXL�HIHFW�YL]XDO�WDEHODU�ILLQG�QHJOLMDW �� 

ÌQ�FHD�GH�D�GRXD�ID] �vQ�UHJXOD�insert_message se LQWURGXFH�GH�OD�WDVWDWXU �
PHVDMXO�FH�WUHEXLH�WUDGXV��'DF �V-DX�LQWURGXV�GH�OD�WDVWDWXU �úL�FDUDFWHUH�QHSHUPLVH�
atunci prin reasertarea faptului (phase message)� IRU P� UHJXOD� V � VH� UHDSULQG � úL�
DVWIHO�V �VH�UHLD�RSHUD LD�GH�LQWURGXFHUH�D�PHVDMXOXL��6H�SURGXFH�DVWIHO�R�EXFO �GLQ�
FDUH�VH�LHVH�GRDU�GDF �PHVDMXO�LQWURGXV�FRQ LQH�QXPDL�FDUDFWHUH�YDOLGH��6H��YHULILF �
úL�GDF �úLUXO�GH�FDUDFWHUH�LQWURGXV�HVWH�YLG �GDF �V-a tastat doar Enter).  

(if (eq (bind ?str (readline)) “”) then (return)) 

'DF �PHVDMXO�HVWH�YLG��DWXQFL�IXQF LD�return�RSUHúWH�H[HFX LD�UHJXOLL�úL�vQ�DFHVW�FD]�
nu mai sunt asertate faptele de control phase�FH�YRU�DSULQGH�FHOHODOWH�UHJXOL��'DF �
vQ� ORFXO� IDSWHORU� GH� FRQWURO� DU� IL� IRVW� IRORVLWH� SULRULW L� úL� ILHF UHL� ID]H� L� V-ar fi 
asociat un anumit saliHQFH��IXQF LD�return�QX�DU�IL�SXWXW�RSUL�GHFkW�H[HFX LD�UHJXOLL�
FXUHQWH�� QX� úL� H[HFX LD� SURJUDPXOXL� �FHOHODOWH� UHJXOL� DSULQ]kQGX-se). Pentru 
HOLPLQDUHD�VSD LLORU�GLQWUH�FDUDFWHUHOH�LQWURGXVH�D�IRVW��IRORVLW�XQ�PLF�DUWLILFLX� 

(bind ?str (str-cat (expand$ (explode$ ?str)))) 

)XQF LD� explode$� WUDQVIRUP � úLUXO� GH� FDUDFWHUH� vQWU-un multicâmp, care este mai 
DSRL�µUXSW¶�vQ�YDORUL�LQGLYLGXDOH�FX�IXQF LD�expand$, valori ce pot fi concatenate cu 
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IXQF LD�str-cat�I U �D�VH�PDL�OXD�vQ�FDOFXO�úL�VSD LLOH�LQGLYLGXDOH��'DF �DFHDVW �OLQLH�D�
SURJUDPXOXL� HVWH� FRPHQWDW �� VH� SRDWH� REVHUYD� FXP� SHQWUX� R� VHFYHQ � GH� LQWUDUH�������
“   ***  /   ---����
��
��
���³�úLUXO�GHVFLIUDW�HVWH��6�2�(�(�(��ILLQG�OXDWH�vQ�FRQVLGHUD LH�
úL�VSD LLOH�GLQWUH�XOWLPHOH�DVWHULVFXUL� 

ÌQ� ID]D� LPHGLDW� XUP WRDUH� GH� YHULILFDUH� VH� IDF� DVXSUD� úLUXOXL� R� VHULH� GH�
WUDQVIRUP UL��úL�DQXPH�vQORFXLUHD�vQWU-R�EXFO �while�FDUDFWHUXOXL�µ�¶�FX�XQ�VSD LX��6H�
IRORVHúWH� IXQF LD� str-index�� FDUH� UHWXUQHD] � XQ� QXP U� vQWUHJ� UHSUH]HQWkQG� SULPD�
SR]L LH� vQ� FDUH� D� IRVW� J VLW� FDUDFWHUXO� vQ� úLU�� VDX� VLPEROXO�)$/6(�GDF � FDUDFWHUXO�
F XWDW� QX� VH� DIO � vQ� úLU�� ÌQ� LQWHULRUXO� FRQGL LHL� EXFOHL�while� VH� REVHUY � IRORVLUHD�
IXQF LHL�bind��H[SUHVLD�UHWXUQDW �GH�DFHDVWD�ILLQG�FRPSDUDW �FX�VLPEROXO�)$/6(��� 

(while (bind  ?poz  (str-index / ?str)) 
             (bind  ?str  (str-cat  (sub-string 1 (- ?poz 1) ?str)   " "   
          (sub-string (+ ?poz 1) (str-length ?str) ?str)) ) ) 

ÌQ�ILQDO�FX�DMXWRUXO�IXQF LHL�explode$ este asertat noul mesaj sub forma unei valori 
multicâmp (assert (message (explode$ ?str)))��$WXQFL�FkQG�VH�GRUHúWH�IUDJPHQWDUHD�
XQXL�PHVDM� vQ� S U L�PDL�PLFL� HVWH�PDL� DYDQWDMRDV � IRORVLUHD� YDORULORU�PXOWLFkPS��
GHFkW�D�úLUXULORU��6-D�Y ]XW�PDL�VXV�FXP��SHQWUX�R�VLPSO �RSHUD LH�GH�VFKLPEDUH�D�
unui caracter cu un altul s-DX�IRORVLW�R�PXO LPH�GH�IXQF LL� 

3HQWUX�D�SXWHD�VH�UHDOL]D�R�FRPSDUD LH� vQWUH�PRGXO� vQ�FDUH� VH� OXFUHD] �FX�
úLUXULOH�GH�FDUDFWHUH�úL�PRGXO�vQ�FDUH�OXFUHD] �FX�PXOWLFkPS-urile, vom introduce o 
YDULDQW � D� DFHOXLDúL� SURJUDP�FDUH� UHDOL]HD] �GHFRGLILFDUHD� IRORVLQG�QXPDL� úLUXULOH�
de FDUDFWHUH��'H�DFHDVW �GDF �QX� VH� YRU�PDL� IRORVL�SULRULW L� VDX� IDSWH� GH� FRQWURO�
SHQWUX�D�vPS U L�SUREOHPD�vQ�PDL�PXOWH�HWDSH��PRGXOH���3HQWUX�D�LQWURGXFH�OLWHUHOH�
GLQ� DOIDEHWXO� ODWLQ� úL� FRGXULOH� PRUVH� FRUHVSXQ] WRDUH�� VH� IRORVHúWH� R� FRQVWUXF LH�
deffacts. PHQWUX�D�YHGHD�GLIHUHQ HOH�vQWUH�FHOH�GRX �SURJUDPH�DFHVWHD�SRW� IL� UXODWH�
pas cu pas (run 1)�úL�XUP ULWH�IDSWHOH�FH�VXQW�DVHUWDWH�VDX�úWHUVH�GLQ�OLVWD�GH�IDSWH�� 

(deffacts code_morse 
 (code A "*-") (code B "-***") (code C "-*-*") (code D "-**")  (code E "*") 
 (code F "**-*") (code G "--*") (code H "****") (code I "**")   (code J "*---") 
 (code K "-*-") (code L "*-**") (code M "--") (code N "-*")   (code O "---") 
 (code P "*--*") (code Q "--*-") (code R "*-*") (code S "***")  (code T "-") 
 (code U "**-") (code V "***-") (code W "*--") (code X "-**-")  (code Y "-*--") 
 (code Z "--**") 
) 

(defrule get-message 
 => 
 (printout t t t t "       The Morse Code" t t ) 
 (printout t "A *-   | B -*** | C -*-* | D -**  | E *    | F **-* | G --*  |" t) 
 (printout t "H **** | I **   | J *--- | K -*-  | L *-** | M --   | N -*   |" t) 
 (printout t "O ---  | P *--* | Q --*- | R *-*  | S ***  | T -    | U **-  |" t) 
 (printout t "V ***- | W *--  | X -**- | Y -*-- | Z --** |" t t) 
 (printout t "For example the message  "***/---/***"  is  S.O.S." t t) 
 (printout t "Enter a message (<CR> to end) :") 
 (assert (input (readline))) 
) 
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(defrule verify_message 
 ?f <- (input ?mesg) 
 => 
 (loop-for-count (?i 1 (str-length ?mesg)) do 
  (bind ?char (sub-string ?i ?i ?mesg)) 
  (if (not (or (eq (str-compare ?char  * ) 0) 
        (eq (str-compare ?char  - ) 0) 
        (eq (str-compare ?char  / ) 0))) 
   then (printout t "I don‘t recognize \""  ?char  "\" !" t) 
           (assert (error))  (return) ) ) 
 (printout t "The message is : ") 
 (retract ?f) (assert (message ?mesg)) ) 

(defrule get-letter-code 
 (not (error)) 
 (not (letter ?)) 
 ?f <- (message ?mesg) 
 => 
 (retract ?f) 

(bind ?poz (str-index / ?mesg))   (bind ?len (str-length ?mesg)) 
 (if  ?poz 
  then (if (> ?poz 1) 
            then (assert (letter (sub-string 1 (- ?poz 1) ?mesg)))) 
           (if (neq ?poz ?len) 
            then (assert (message (sub-string (+ ?poz 1)  ?len  ?mesg)))) 
 else (assert (letter ?mesg)) ) ) 

(defrule valid-code-letter 
 ?letter <- (letter ?code_letter) 
 (code ?l ?code_letter) 
 => 
 (retract ?letter) (printout t ?l) )    ;afisare litera 

(defrule invalid-code-letter 
 ?letter <- (letter ?code_letter) 
 (not (code ?l ?code_letter)) 
 => 
 (printout t t t "I don’t recognaize ’" ?code_letter "’ !" t) 
 (retract ?letter )  (assert (error)) ) 

(defrule message-error 
 (error) 
 => 
 (printout t t "Invalid message..." t) ) 

'LIHUHQ HOH� SULQFLSDOH� GLQWUH� FHOH� GRX � YDULDQWH�� H[FHSWkQG� IDSWXO� F � XQD�
GLQ� YDULDQWH� OXFUHD] � QXPDL� FX� úLUXUL� GH� FDUDFWHUH�� FRQVWDX� vQ�PRGXO� vQ� FDUH� HVWH�
prelucrat textul FRGLILFDW��'DF �vQ�SULPD�YDULDQW �VH�PRGLILFD�WRW�PHVDMXO�R�GDW ��vQ�
FHD�GHD�GRXD�YDULDQW �VH�H[WUDJH�úL�VH�GHFRGLILF �ILHFDUH�OLWHU �XQD�GXS �DOWD��'XS �
DILúDUHD�XQHL�OLWHUH�vQ�FD]XO�vQ�FDUH�QX�V-D�DMXQV�OD�VIkUúLWXO�PHVDMXOXL��VDX�DOWIHO�VSXV�
GDF � PDL� H[LVW � IDSWXO� message�� VH� UHLDX� RSHUD LLOH� GH� H[WUDJHUH�� YDOLGDUH��
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GHFRGLILFDUH� úL� DILúDUH� SHQWUX� XUP WRDUHD� OLWHU �� )DSWXO� (error) este cel care va 
SHUPLWH�VDX�QX�H[WUDJHUHD�XUP WRDUHL�OLWHUH�úL�GHFL�FHO�FDUH�YD�RSUL��GDF �HVWH�FD]XO��
H[HFX LD�SURJUDPXOXL�� 
 Testele care se fac în regula verify-message� DVXSUD� ILHF UXL� FDUDFWHU� VXQW�
UHDOL]DWH�FX�DMXWRUXO�IXQF LHL�str-compare��FDUH�UHWXUQHD] ���vQ�FD]�GH�HJDOLWDWH�vQWUH�
úLUXULOH�VDX�VLPEROXULOH�FRPSDUDWH��-��GDF �SULPXO�HVWH�PDL�PLF�GHFkW�DO�GRLOHD�úL���
GDF �SULPXO�úLU�HVWH�PDL�PDUH�GHFkW�FHO�GH-DO�GRLOHD�úLU��,QVWUXF LXQLOH�XUP WRDUH� 

  (bind ?char (sub-string ?i ?i ?mesg)) 
  (if (not (or (eq (str-compare ?char *) 0) 
        (eq (str-compare ?char -) 0) 
        (eq (str-compare ?char /) 0))) 

putea fi scrise suE� R� IRUP � PDL� VLPSO � IRORVLQGX-QH� GH� IDSWXO� F � vQ� &/,36� VH�
IRORVHúWH� IRUPD� SUHIL[DW � úL� R� IXQF LH� DFFHSW � GH� FHOH� PDL� PXOWH� RUL� PDL� PXO L�
SDUDPHWUL��FXP�HVWH�FD]XO�úL�IXQF LHL�neq:  

(if (neq (sub-string ?i ?i ?str)  "*"  "-"  "/" " ") 

)XQF LD� str-compare a� IRVW� IRORVLW � vQ� DFHVW� FD]� SHQWUX� D� VH� HYLGHQ LD� IDSWXO� F �
DFHDVWD� SRDWH� DFFHSWD� FD� DUJXPHQWHOH� úLUXUL� úL� VLPEROXUL� vQ� DFHODúL� WLPS� �FD� úL� vQ�
FD]XO�GH�ID �FkQG�VH�FRPSDU �XQ�úLU��FDUDFWHUXO�UHWXUQDW�GH�IXQF LD�VXE-VWULQJ��úL�XQ�
VLPERO� �
� I U � JKLOLPHOH��� ÌQ�PXOWH� VLWXD LL� IRORVLUHD� DFHVWHL� IXQF LL� SRDWH� HOLPLQD�
HURULOH�FH�DU�IL�UH]XOWDW�vQ�XUPD�XQRU�DVWIHO�GH�FRPSDUD LL�LOHJDOH� 
 7UHEXLH� SUHFL]DW� úL� IDSWXO� F � GDF � vQ� SULPD� YDULDQW � VH� SXWHDX� LQWURGXFH�
VSD LL� vQWUH� OLWHUH� úL�FKLDU� vQWUH� VLPEROXUL� �VSD LLOH suplimentare erau eliminate), în 
DFHDVW � YDULDQW � LQWURGXFHUHD� XQXL� VLQJXU� VSD LX� GXFH� OD� RE LQHUHD� XQXL� PHVDM�
LQYDOLG�� 'HYLQH� QHFHVDU � vQ� DFHVWH� FRQGL LL� IRORVLUHD� DFHOXLDúL� DUWLILFLX�� $VWIHO�
vQORFXLUHD� vQ� IXQF LD� get-message a liniei în care se introduce mesajul cu linia 
XUP WRDUH�FRQGXFH�OD�DFHLDúL�IOH[LELOLWDWH�vQ�IRORVLUHD�XQRU�VSD LL�VXSOLPHQWDUH� 

(assert (input (str-cat (expand$ (explode$ ?(readline) ) ) ) ) ) 

 Se permite introducerea în mesaj a mai multor caractere ‘\’ consecutive, 
deoarece  prin testul (if (> ?poz 1) then ...)� VH� DVLJXU � IDSWXO�F �QX�VH�YRU� DVHUWD�
fapte de genul (letter  “/”). 

2. 3UREOHPD� S WUDWXOXL� PDJLF –� 6 � VH� VFULH� XQ� SURJUDP� FDUH� FUHHD] � XQ� S WUDW�
PDJLF�GH�GLPHQVLXQH�SUHVWDELOLW ��8Q�S WUDW�PDJLF�GH�ODWXU �1��DUH�SURSULHWDWHD�F �
LQFOXGH� vQ� ORFD LLOH� VDOH� WRDWH�QXPHUHOH� vQWUHJL�GLQ� LQWHUYDOXO� ��-N2� úL� F � VXPHOH�
QXPHUHORU�GH�SH�ILHFDUH�OLQLH��ILHFDUH�FRORDQ �VDX�ILHFDUH�GLDJRQDO �VXQW�HJDOH��'H�
exemplu 

6   1   8 
    7   5   3 
    2   9   4  suma = 15 

3HQWUX� FUHDUHD� XQXL� S WUDW�PDJLF� �GH� GLPHQVLXQH� LPSDU �� VH� SRDWH� IRORVL�
PHWRGD�OXL�1��&R[HWHU��$VWIHO�VH�SRUQHúWH�FX�PLMORFXO�SULPHL�OLQLL��DSRL�VH�PHUJH�OD�
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ILHFDUH�SDV�FX�R� OLQLH� vQ�VXV�úL�FX�R�FRORDQ � OD�VWkQJD��VFULLQG�QXPHUHOH� vQ�RUGLQH�
FUHVF WRDUH� vQ� ORFD LLOH� OLEHUH�� 'H� OD� SULPa linie se va trece la ultima, din prima 
FRORDQ � vQ� XOWLPD��'DF � R� ORFD LH� FH� DU� XUPD� vQ� DFHVW�PRG� HVWH� GHMD� RFXSDW �� VH�
WUHFH�OD�FHD�VLWXDW �FX�R�OLQLH�PDL�MRV�SH�DFHHDúL�FRORDQ ��GHGHVXEW��  
 
         1                   1                   1              6   1              6   1              6   1   8 
                                    3                   3             5    3        7   5   3         7   5   3 
    2                   2                              4        2         4        2         4        2        4 
   
salt la ultima    salt la ultima   loc ocupat      trecere       salt la ultima     salt la ultima 
     linie               coloan ������SXQH�GHGHVXEW�����QRUPDO �����OLQLH�úL�FRORDQ �����FRORDQ  
               (loc ocupat) 

(deftemplate patrat     
 (slot linie (type INTEGER)) 
 (slot coloana (type INTEGER)) 
 (slot valoare (type INTEGER))) 
(deftemplate verifica 
 (slot linie (type INTEGER)) 
 (slot coloana (type INTEGER))) 
(deftemplate afisare 
 (slot linie (type INTEGER)) 
 (slot coloana (type INTEGER))) 

 (defrule dimensiune-patrat 
 => 
 (printout t crlf "    Introduceti dimensiunea patratului magic " crlf) 
 (printout t "Trebuie tinut cont de faptul ca nu poate fi decit impara" crlf) 
 (printout t "Dimensiune (n>=3,impar) :") 
 (while (or (not (integerp (bind ?n (read)) )) (not (oddp ?n)) (< ?n 3)) 
  (printout t "Dimensiune (n>=3,impar) :") ) 
 (assert (dimensiune ?n)) ) 

; Se incepe din prima linie pe coloana din mijloc  linie=1  si coloana= (n+1)/2 .  
(defrule punct-de-inceput 
 (dimensiune ?n) 
 => 
 (assert (patrat (linie 1) (coloana (integer (/ (+ ?n 1) 2))) (valoare 1)) 
  (contor 1)) ) 

(defrule patrat_magic 
 (dimensiune ?n) 
 (contor ?nr &: (< ?nr (* ?n ?n))) 
 (patrat (linie ?l) (coloana ?c) (valoare ?nr)) 
 => 
 (bind ?l (- ?l 1)) 
 (bind ?c (- ?c 1)) 
 (if (<= ?l 0)  then (bind ?l ?n))   ;se trece la ultima linie 
 (if (<= ?c 0)  then (bind ?c ?n))   ;se trece la ultima coloana 
 (assert (verifica (linie ?l) (coloana ?c))) ) 
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(defrule exista_element 
   ?f <- (verifica (linie ?l) (coloana ?c)) 
 (patrat (linie ?l) (coloana ?c)) 
 => 
 (retract ?f) 
 (assert (exista)) ) 

(defrule daca_locul_NU_e_ocupat 
   ?f1 <- (verifica (linie ?l) (coloana ?c)) 
 ?f2 <- (contor ?nr) 
 (not (exists (patrat (linie ?l) (coloana ?c)))) 
 => 
 (retract ?f1 ?f2) 
 (assert (patrat (linie ?l) (coloana ?c) (valoare (+ ?nr 1))) 
  (contor (+ ?nr 1))) ) 

(defrule daca_locul_e_ocupat 
 ?f <- (exista) 
 (dimensiune ?n) 
 ?val <- (contor ?nr) 
 (patrat (linie ?l) (coloana ?c) (valoare ?nr)) 
 => 
 (retract ?f ?val) 
 (if (> (+ ?l 1) ?n) 
  then (assert (patrat (linie 1) (coloana ?c) (valoare (+ ?nr 1)))) 
  else (assert (patrat (linie (+ ?l 1)) (coloana ?c) (valoare (+ ?nr 1)))) ) 
 (assert (contor (+ ?nr 1))) ) 

(defrule sfirsit 
 (dimensiune ?n) 
 (contor =(* ?n ?n)) 
 => 
 (printout t crlf "   Patrat magic :" crlf) 
 (assert (afisare (linie 1) (coloana 1))) ) 

 (defrule afisare-rezultate 
 (afisare (linie ?l) (coloana ?c)) 
 (patrat (linie ?l) (coloana ?c) (valoare ?v)) 
 (dimensiune ?n) 
 => 
 (format t “%4d“ ?v) 
 (if (or (neq ?l ?n) (neq ?c ?n)) 
  then (if (eq ?c ?n) 
           then (assert (afisare (linie (+ ?l 1)) (coloana 1))) 
       (printout t crlf) 
           else (assert (afisare (linie ?l) (coloana (+ ?c 1)))) ) 
  else (printout t crlf)) ) 

 'XS �FH�D�IRVW�GHILQLW�FX�DMXWRUXO�FRQVWUXF LHL�deftemplate�úDEORQXO�SHQWUX�
definirea elementelor matricii (prin fapte compuse caracterizate prin sloturile linie, 
FRORDQ �úL�valoare��úL�GXS �FH�V-a stabilit punctul de start, regula patrat_magic va 
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furniza�UkQG�SH�UkQG�SR]L LLOH�XUP WRDUHORU�HOHPHQWH��DWkW� WLPS�FkW�QX�V-a ajuns la 
ultimul element. Faptul contor� VH� YD� LQFUHPHQWD� RGDW � FX� DG XJDUHD� ILHF UXL�
HOHPHQW�QRX�vQ�PDWULFH��'DF �SR]L LD�QRXOXL�HOHPHQW�HVWH�GHMD�RFXSDW ��DWXQFL�VH�YD�
ocupa câmpul aflat dedesubtul elementului curent (conform algoritmului descris 
PDL�VXV���'H�UHPDUFDW�IDSWXO�F �vQ�UHJXOD�VIkUúLW�VH�YHULILF �FX�DMXWRUXOXL�FkPSXOXL�
FRQGL LRQDO�YDORDUH�UHWXUQDW � ���GDF �V-a ajuns la ultimul element: (contor =(* ?n 
?n)) �úL�VH�WUHFH�OD�DILúDUea matricii. 
 Regula afisare-rezultate� UHDOL]HD] � DILúDUHD� PDWULFLDO � I U � V � IRORVHDVF �
bucle for imbricate, folosindu-VH� GRDU� GH� XQ� IDSW� SULQ� FDUH� VSHFLILF � XUP WRUXO�
HOHPHQW� GH� DILúDW� (afisare (linie ?l) (coloana ?c))�� ÌQ� SOXV� VH� IRORVHúWH� SHQWUX�
realizDUHD�XQHL�DILú UL�IRUPDWDWH�IXQF LD�(format t “%4d“ ?v)��ILHFDUH�QXP U�vQWUHJ�
FRUHVSXQ] WRU� XQXL� HOHPHQW� DO� PDWULFLL� ILLQGX-L� UH]HUYD L� XQ� QXP U� GH� �� VSD LL�
�FDUDFWHUH��� 3ULQ� DOJRULWPXO� GH� UH]ROYDUH� DO� SUREOHPHL� SXWHP� DILUPD� F � SUREOHPD�
este mult mai apropLDW �GH�SURJUDPDUHD�SURFHGXUDO ��GHFkW�GH�FHD�ORJLF �� 
 Din acest motiv pentru a încerca implementarea unei variante logice, ar 
WUHEXL� V � JkQGLP� SUREOHPD� ED]kQGX-QH� GRDU� SH� LQIRUPD LLOH� VWULFW� JHQHUDOH��
SUHVXSXQkQG�F �QX�FXQRDúWHP�QLFL�XQ�DOJRULWP�FDUH�V �IXUQL]H]H�YUHR�VROX LH��'LQ�
GDWHOH� SUREOHPHL� VH� úWLH� F � PDWULFHD� HVWH� S WUDWLF � GH� 1� OLQLL� úL� 1� FRORDQH��
HOHPHQWHOH� VDOH� ILLQG� WR L� vQWUHJLL� GLQWUH� �� úL� 12�� &XQRVFkQG� IDSWXO� F � VXPD�
QXPHUHORU�GH�SH�ILHFDUH�GLQ�FHOH�1�OLQLL�HVWH�HJDO �úL�F �VXPD�WXWXURU�HOHmentelor 
este:      1+2+3+…+   N2  = N2*(N2������� � � � � �VH�RE LQH�IDSWXO�F �VXPD�YDORULORU�
HOHPHQWHORU�GH�SH�R�OLQLH��FRORDQ �VDX�R�GLDJRQDO �HVWH�GH��N*(N2 +1)/2. 
  ÌQ�DFHVWH�FRQGL LL�R�SHUVRDQ �V-DU�DSXFD�V �FDXWH�DFHOH�SHUHFKL�D�F URU�VXP �
G �UH]XOWDWXO�GH�PDL�VXV�úL�DU�vQFHUFD�DUDQMH]H�WRDWH�QXPHUHOH�GLQ�DFHVWH�SHUHFKL�SH�
OLQLL�úL�SH�FRORDQH�vQ�DúD�IHO�vQFkW�ILHFDUH�QXP U�V �DSDU �R�VLQJXU �GDW ��6H�SRDWH�
SUHVXSXQH�IDSWXO�F �vQ�YDORDUHD�GLQ�FHQWUXO�S WUDWXOXL�YD�IL�HJDO �FX�PHGLD�WXWXURU�
elementelor. Se YD�VWXGLD�vQ�FRQWLQXDUH�FD]XO�S WUDWXOXL�PDJLF�FX�ODWXUD�GH��� 

(defrule group3x3 
 => 
 (bind ?suma (integer (/ (* 3 (+ 1 (* 3 3))) 2)) )   ;suma=15 
  (loop-for-count (?i 1 9) 
  (loop-for-count (?j (+ ?i 1) 9) 
   (if (> (+ ?i ?j) ?suma) then (break)) 
    (loop-for-count (?k (+ ?j 1) 9) 
    (if (> (+ ?i ?j ?k) ?suma) then (break)) 
    (if (= (+ ?i ?j ?k) ?suma)  
     then (assert (group ?i ?j ?k )) 
) ) )    ) ) 

 În Regula de mai sus se DVHUWHD] �IDSWHOH�group��FH�DX�SURSULHWDWHD�F �DX�
elementele distincte, în ordine VWULFW�FUHVF WRDUH�úL�F  suma acestora este HJDO �FX�15. 
7RDWH�DFHVWHD�VH�SRW�REVHUYD�GLQ�LQGHFúLL�EXFOHORU�LPEULFDWH���j�SRUQHúWH�GH�OD�i+1, 
iar k de la j+1���'XS �H[HFX LD�UHJXOLL�IDSWHOH�DVHUWDWH�vQ�OLVW �VXQW�XUP WRDUHOH� 

 (group 1 5 9) (group 2 4 9) (group 3 4 8) (group 4 5 6) 
 (group 1 6 8)  (group 2 5 8) (group 3 5 7) 
   (group 2 6 7) 
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 6H�QXP U �FRPELQD LLOH� FH� FRQ LQ�HOHPHQWXO��� úL� DúD�PDL�GHSDUWH�SkQ � OD�
elementul al 9-OHD� úL� VH� REVHUY � IDSWXO� F � vQWU-DGHY U� HOHPHQWXO� �� �PHGLD� WXWXURU�
valorilor) apare în cele mai multe fapte group��ùWLLQG�F �vQWU-XQ�S WUDW�PDJLF�VXPD�
HOHPHQWHORU�GH�SH�R�OLQLH��FRORDQ �VDX�GLDJRQDO �HVWH�DFHLDúL��VH�FDOFXOHD] �SHQWUX�
ILHFDUH�ORFD LH�GLQ�PDWULFH�QXP UXO�GH�JUXS UL�FX�SURSULHWDWHD�HQXQ DW �PDL�VXV��FH�
trec prin DFHD�ORFD LH� 

            3   2    3           Elemente:     1    2   3   4   5   6    7   8   9 
            2   4    2   Nr. fapte group:    2    3   2   3   4   3    2  3   2 
            3   2    3 

 5HDOL]kQG� R� FRUHVSRQGHQ � vQWUH� WDEHOD� HOHPHQWHORU� úL� S WUDWXO� PDJLF� VH�
REVHUY �FXP�SR]L LD�FHQWUDO �SRDWH�IL�RFXSDW �GRDU�GH�HOHPHQWXO����FRO XULOH�GRDU�GH�
HOHPHQWHOH�^����������`�úL�PLMORDFHOH�GH�^����������`��$úH]kQG�HOHPHQWHOH�vQ�PDWULFH�
SH� SR]L LLOH� SH� FDUH� OH� SRW� RFXSD� VH� RE LQH� S WUDWXO�PDJLF� UH]XOWDW� úL� vQ� YDULDQWD�
DQWHULRDU �� SUHFXP� úL� DOWH� �� S WUDWH� UH]XOWDWH� GLQ� URWLUL� úL� RJOLQGLUL�� 5HJXOD� FDUH�
vQJOREHD] �WRDWH�DFHVWH�FXQRúWLQ H�HVWH�IRDUWH�VLPSO � 

(defrule SHUPXW  
 (group  $?first  ?n1  $?middle  ?n2  $?last) 
 (not (group  $?first  ?n2  $?middle  ?n1  $?last)) 
 => 
 (assert (group  $?first  ?n2  $?middle  ?n1  $?last)) ) 

(defrule magic3x3 
 (group ?n1&2|4|6|8 ?n2&1|3|7|9 ?n3) 

(group ?n4&1|3|7|9 ?n5&5 ?n6) 
 (group ?n7&2|4|6|8 ?n8&1|3|7|9 ?n9) 
 (group ?n1 ?n4 ?n7)  (group ?n2 ?n5 ?n8)  (group ?n3 ?n6 ?n9)   ;coloanele 
 (group ?n1 ?n5 ?n9) (group ?n3 ?n5 ?n7)           ;diagonalele 
  => 
 (printout t ?n1 ?n2 ?n3 t ?n4 ?n5 ?n6 t ?n7 ?n8 ?n9 t t) ) 

 Regula permut � GXS � FXP� VXJHUHD] � úL� QXPHOH� DVHUWHD] � UHVWXO� IDSWHORU�
group�SULQ�SHUPXWDUHD�HOHPHQWHORU��6LQJXUD�FRQGL LH�HVWH�DFHHD�FD�QRXO�IDSW�V �QX�
H[LVWH�GHMD�vQ�OLVWD�GH�IDSWH��3HQWUX�D�J VL�WRDWH�FHOH���VROX LL�UHJXOD�magic3x3 poate 
S VWUD�QXPDL�SDWWHUQ-ul primei sau ultimei coloane, sau poate elimina pattern-urile 
diagonalelor (în acest caz sunt necesare toate pattern-urile coloanelor). Pattern-urile 
FRUHVSXQ] WRDUH diagonalelor VH�SRW�HOLPLQD�úL�SULQ�DG XJDUHD�XQXL�WHVW�VXSOLPHQWDU� 
 (test (and (neq ?n4 ?n2) (neq ?n6  ?n2) (neq ?n8 ?n6 ?n4) )) 
5HJXOD�SRDWH�DMXQJH�DVWIHO�OD�XQ�QXP U�PLQLP�GH���SDWWHUQ-uri: 
(defrule magic3x3 
 (group ?n1&2|4|6|8 ?n2&1|3|7|9 ?n3)    ;pattern 1 

(group ?n4&1|3|7|9 ?n5&5 ?n6)     ;pattern 2 
 (group ?n7&2|4|6|8 ?n8&1|3|7|9 ?n9)    ;pattern 3 
 (group ?n1 ?n4 ?n7)      ;pattern 4 
 (test (and (neq ?n4 ?n2) (neq ?n6  ?n2) (neq ?n8 ?n6 ?n4) )) 
  =>   (printout t ?n1 ?n2 ?n3 t ?n4 ?n5 ?n6 t ?n7 ?n8 ?n9 t t) ) 
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 3HQWUX�D�REVHUYD�GLIHUHQ D�GH�WLPS�RE LQXW �OD�J VLUHD�VROX LLORU�vQWUH�UHJXOD�
de maL�VXV��YRP�LQWURGXFH�úL�R�YDULDQW �D�UHJXOLL magic3x3 în care se presupune a 
QX�VH�úWL�IDSWXO�F  elementul central este ���vQ�FRO XUL�SRW�IL�SXVH�YDORULOH�{2, 4, 6, 8}.... 

(defrule magic3x3 
 (group ?n1 ?n2 ?n3) 

(group ?n4&~?n2 ?n5 ?n6&~?n2) 
 (group ?n7&~?n3 ?n8&~?n4&~?n6 ?n9) 
 (group ?n1 ?n4 ?n7)  (group ?n2 ?n5 ?n8)  (group ?n3 ?n6 ?n9)  ;coloane 
 (group ?n1 ?n5 ?n9) (group ?n3 ?n5 ?n7)           ;diagonalele 
  => 
 (printout t ?n1 ?n2 ?n3 t ?n4 ?n5 ?n6 t ?n7 ?n8 ?n9 t t) ) 

 'DF �SHQWUX�XQ�S WUDWXOXL�PDJLF�GH�ODWXU ���HVWH�SRVLELO �R�DERUGDUH�ORJLF �
D�SUREOHPHL��RGDW �FX�FUHúWHUHD�GLPHQVLXQLL�PDWULFHL�QXP UXO�IDSWHORU�FUHúWH�DWkW�GH�
PXOW�vQFkW�PRWRUXOXL�GH�LQIHUHQ �vL�HVWH�QHFHVDU�XQ�WLPS�IRDUWH�PDUH�SHQWUX�J VLUHD�
VROX LLORU��GH�FHOH�PDL�PXOWH�RUL�&/,36-ul�VH�EORFKHD] ���'DF �V-DU�UHDOL]D�R�UHJXO ��
group5x5�QXP UXO�IDSWHORU�DVHUWDWH�DU�IL�GH�������'XS �UXODUHD�UHJXOLL�GH�SHUPXWDUH�
QXP UXO�DFHVWRUD�DU�FUHúWH de 5!�RUL�úL�V-DU�WUHEXL�V �VH�DMXQJ �OD�XQ�QXP U�GH�167160 
fapte. CLIPS-XO�ILH�QX�YD�UHXúL�V �UXOH]H regula SHUPXW , fie timpul necesar pentru 
a realiza aceasta va fi foarte mare. 

(defrule group5x5 
      => 
      (bind ?suma (integer (/ (* 5 (+ 1 (* 5 5))) 2)) ) 
      (loop-for-count (?i 1 25) 
 (loop-for-count (?j (+ ?i 1) 25) 
       (loop-for-count (?k (+ ?j 1) 25) 
  (if (> (+ ?i ?j ?k) ?suma) then (break)) 
  (loop-for-count (?l (+ ?k 1) 25) 
        (if (> (+ ?i ?j ?k ?l) ?suma) then (break)) 
        (loop-for-count (?m (+ ?l 1) 25) 
   (if (> (+ ?i ?j ?k ?l ?m) ?suma) then (break)) 
   (if (= (+ ?i ?j ?k ?l ?m) ?suma)  
    then (assert (group ?i ?j ?k ?l ?m)) 
)     ) )     ) )     ) ) 

 O solu LH�SHQWUX� D� UHXúL� SHUPXWDUHD� IDSWHORU�group� HVWH� V � QH� IRORVLP�GH�
SURSULHWDWHD�GH�XQLFLWDWH�D�IDSWHORU��FRQIRUP�DFHVWHLD�QX�SRW�IL�DVHUWDWH�GRX �IDSWH�
LGHQWLFH� vQ� OLVWD� IDSWHORU���'DF � QX� V-a dat anterior comanda set-fact-duplication 
atunci se poate elimiQD�GLQ�UHJXOD�SHUPXW �WHVWXO�GH�H[LVWHQ � 

(defrule SHUPXW  
 (group  $?first  ?n1  $?middle  ?n2  $?last) 
 => 
 (assert (group  $?first  ?n2  $?middle  ?n1  $?last)) ) 
 


