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&$3����&RQWUROXO�H[HFX LHL�UHJXOLORU 

5.1.  Atributele Deftemplate 

,Q� PRPHQWXO� GHILQLULL� XQHL� FRQVWUXF LL� deftemplate CLIPS-XO� RIHU �
SRVLELOLWDWHD� VSHFLILF ULL� SHQWUX� ILHFDUH� VORW� D� XQRU atribute úL� DVWIHO� VH� SRW� GHILQL�
UHVWULF LL�IRDUWH�SXWHUQLFH��VSHFLILFându-VH�WLSXULOH�GH�GDWH�SULPDUH�úL�FKLDU�YDORULOH�
SH�FDUH�OH�SRDWH�OXD�XQ�VORW��3HQWUX�YDORULOH�QXPHULFH�VH�SRDWH�VSHFLILFD�XQ�UDQJ�úL��
SHQWUX�PXOWLVORWXUL�QXP UXO�PD[LP�úL�QXP UXO�PLQLP�GH�FkPSXUL��$WULEXWXO�default 
RIHU �R�YDORDUH�LPSOLFLW ��FH�YD�IL�IRORVLW �GDF �QX�VH�VSHFLILF �R�YDORDUH�H[SOLFLW ��
Aceste atribute din pattern-urile din LHS-ul regulii sunt analizate pentru a se stabili 
GDF �FRQVWUkQJHUHD�VSHFLILFDW �vPSLHGLF �VDX�QX�UHJXOD�V �VH�DSULQG ��([LVW �GRX �
WLSXUL�GH�UHVWULF LL��  • statice  

 • dinamice. 
 'DF � UHVWULF LLOH� VXQW� VWDWLFH� FRQVWUXF LLOH� VXQW� DQDOL]DWH� JUDPDWLFDO�� ILLQG�
YHULILFDWH�UHVWULF LLOH�GRDU�vQ�PRPHQWXO�vQ�FDUH�IXQF LD�HVWH�DSHODW ��'DF �UHVWULF LLOH�
VXQW�GLQDPLFH�YHULILFDUHD�DFHVWRUD�VH�UHDOL]HD] �SHQWUX�ILHFDUH�GDW �VDX�RELHct nou 
FUHDW�� DOWIHO� VSXV� UHVWULF LLOH� VWDWLFH� VXQW�YHULILFDWH� OD� vQF UFDUHD�XQXL�SURJUDP�� LDU�
FHOH�GLQDPLFH� vQ�PRPHQWXO� FkQG�DFHVWD� VH� H[HFXW �� ,Q�PRG� LPSOLFLW� VXQW� DFWLYDWH�
FHOH� VWDWLFH� úL� GH]DFWLYDWH� FHOH� GLQDPLFH�� 3HQWUX� DFWLYDUHD� VDX� GH]DFWLYDUHD� XQHLa 
GLQWUH� DFHVWHD� VH� SRW� IRORVL� IXQF LLOH� set-static-constraint-checking� úL� set-
dynamic-constraint-checking��7UHEXLH� UH LQXW� IDSWXO�F �DWXQFL�FkQG�VXQW� IRORVLWH�
UHVWULF LLOH�GLQDPLFH��LQIRUPD LLOH�OHJDWH�GH�DWULEXWHOH�DVRFLDWH�FRQVWUXF LLORU�QX�VXQW�
salvate�DWXQFL�FkQG�VH�UHDOL]HD] �R�LPDJLQH�ELQDU �FX�DMXWRUXO�FRPHQ]LL�bsave. 

 <deftemplate-attribute> ::= <constraint-attribute> | 
     <default-attribute> 

 <constraint-attribute>    ::=   <type-attribute> | 
     <allowed-constant-attribute> | 
     <range-attribute> | 
     <cardinality-attribute> 

 <default-attribute> ::= <default> | 
     <default dynamic> 

5.1.1.  Atributul TYPE 

 Atributul type�GHILQHúWH�WLSXULOH�GH�GDWH�SULPDUH�FDUH�SRW�IL�SODVDWH�vQWU-un 
slot. Formatul general al acesteia este (type  <type-specification>) ,unde <type-
specification> poate fi unul (sau mai multe) dintre simbolurile SYMBOL, STRING, 
LEXEME, INTEGER, FLOAT, NUMBER, INSTANCE-NAME, INSTANCE-ADDRESS, 
INSTANCE, FACT-ADDRESS, EXTERNAL-ADDRESS, sau poate fi ?VARIABLE. In 
ultimul caz, atunci�FkQG�VH�XWLOL]HD] �FXYkQWXO�?VARIABLE se poate folosi orice tip 
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GH�GDW ��)RORVLUHD�OXL�NUMBER SHQWUX�DFHVW�DWULEXW�HVWH�HFKLYDOHQW �FX�IRORVLUHD�OXL�
INTEGER úL�FLOAT; a lui LEXEME HVWH�HFKLYDOHQW �FX�STRING�úL�FLOAT; iar a lui 
INSTANCE HVWH�HFKLYDOHQW �FX a lui INSTANCE-1$0(�úL�,167$1&(-ADDRESS. De 
H[HPSOX�SHQWUX�R�DGUHV �VH�SRW�UHVWULF LRQD�YDORULOH�SH�FDUH�OH�LD�VORWXO�strada�V �ILH�
VLPEROXUL�úL�FHOH�DOH�VORWXOXL�QXP U�V �ILH�vQWUHJL� 

  (deftemplate adresa 
   (multislot strada (type SYMBOL)) 
   (slot numar (type INTEGER))  ) 

 'LQ� PRPHQWXO� vQ� FDUH� R� DVWIHO� GH� FRQVWUXF LH� GHIWHPSODWH� D� IRVW� GHILQLW ��
CLIPS-XO�YD�IRU D�DXWRPDW�ILHFDUH�IDSW�GHIWHPSODWH�LQWURGXV�V �UHVSHFWH�UHVWULF LLOH�
GDWH� GH� VORWXO� DWULEXW�� 'H� H[HPSOX� vQFHUFkQG� LQWURGXFHUHD� XQXL� úLU� vQ� ORFXl unui 
simbol s-DU�RE LQH� 

CLIPS> (assert (adresa  (strada “Alexandru cel Bun”)  
(numar 47))) 

[CSTRNCHK1] A literal slot value found in the assert command does not match 
the allowed types for the slot strada. 

In plus CLIPS-XO�IDFH�YHULILFDUHD�úL�SHQWUX�R�YDULDELO �vQ�/+6-ul unui reguli. Astfel 
GDF � DYHP� R� FRQVWUXF LH� GHIWHPSODWH� ]LBVDSW PkQ � úL� WLSXULOH� GH� GDWH� SULPDUH�
permise pentru sloturile QXP U�GLQ�FHOH�GRX �GHIWHPSODWH-uri nu se potrivesc, se va 
JHQHUD� R� HURDUH� SHQWUX� R� UHJXO � vQ� FDUH� VH� YD� UHDOL]D� FRPSDUDUHD� GLUHFW � D� GRX �
DVWIHO�GH�VORWXUL��$FHVW�OXFUX�SRDWH�IL�REVHUYDW�vQ�H[HPSOXO�XUP WRU� 

(deftemplate zi_saptamana 
(slot numar (type STRING))  ) 

CLIPS>(defrule traseu_postas 
  ?f <- (adresa (strada ?nume) (numar ?no)) 
  (zi_saptamana (numar ?no)) 
  => 
  (retract ?f) 

 (printout  t  “Distribuit posta pe strada “ ?nume crlf) )  
[RULECSTR1] Variable ?no in CE#2 slot numar has constraint conflicts whitch 
make the pattern unmatchable. 

 ,Q� PRG� HYLGHQW� HURDUHD� DSDUH� GLQ� FDX] � F � VORWXO� QXP U al faptului zi-
V SW PkQ � WUHEXLH� V � ILH� XQ� úLU� GH� FDUDFWHUH�� LDU� VORWXO� QXP U� al faptului adresa 
WUHEXLH� V � ILH� XQ� vQWUHJ�� 1X� HVWH� SRVLELO� FD� YDULDELOD� ?no� V � VDWLVIDF � DPEHOH�
UHVWULF LL�GLQ�/+6-XO�UHJXOLL��$FHODúL�WLS�GH�HURDUH�V-DU�IL�RE LQXW�úL�SHQWUX�R�UHJXOD�
în care se� vQFHDUF � vQ� 5+6-XO� UHJXOLL� R� RSHUD LH� GH� DGXQDUH� vQ� FDUH� XQXO� GLQWUH�
DUJXPHQWH�HVWH�XQ�úLU�GH�FDUDFWHUH�úL�QX�XQ�QXP U�DúD�FXP�FHUH�DFHDVW �IXQF LH� 

(defrule ziua_de_maine 
 (zi_saptamana (slot ?no)) 
 => 

(printout  t  “Ziua de maine este : “  (+ ?no 1) crlf) ) 
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 5.1.2.  Atributul allowed values 

 ÌPSUHXQ � FX� DWULEXWXO� type� FDUH� UHVWULF LRQHD] � WLSXO� GH� GDW � VH� SRDWH�
VSHFLILFD�úL�R�OLVW �GH�YDORUL�SHQWUX�XQ�DQXPLW�VORW��)RUPDWXO�DFHVWXL�DWULEXW�HVWH� 

<allowed-constant-attribute>     ::=  
 (allowed-lexemes <lexeme-list>)   |     (allowed-symbols <symbol-list>)   |   
 (allowed-strings <string-list>)        |     (allowed-integers <integer-list>)    |   
 (allowed-numbers <number-list>)  |     (allowed-floats <float-list>)           |    
 (allowed-instance-names <instance-list>)  |  (allowed-values <value-list>) 

 <lexeme-list>     ::=  <lexeme>+   |    ?VARIABLE 
 <symbol-list>     ::=  <symbol>+   |   ?VARIABLE 
 <string-list>        ::=  <string>+     |    ?VARIABLE 
 <number-list>     ::=  <number>+  |    ?VARIABLE 
 <integer-list>      ::=  <integer>+   |    ?VARIABLE 
 <float-list>          ::=  <float>+       |    ?VARIABLE 
 <instance-name-list> := <instance-name>+   |   ?VARIABLE 
 <value-list>    ::=  <constant>+     |    ?VARIABLE 

 'DF � V-a folosit cuvântul ?VARIABLE DWXQFL� RULFH� FRQVWDQW � GH� WLSXO�
VSHFLILFDW� HVWH� SHUPLV �� )RORVLUHD� DWULEXWXOXL� allowed-lexemes� HVWH� HFKLYDOHQW � FX�
VSHFLILFDUHD� UHVWULF LLORU� GH� FRQVWDQW � VLPERO� VDX� FRQVWDQW � úLU�� &RQYHUVLD� GLQ�
VLPERO� vQ�úLU�VDX�GLQ�úLU� vQ�VLPERO� vQV �QX�HVWH�UHDOL]DW �� ,Q�PRG�VLPLODU�IRORVLUHD�
atributului allowed-numbers HVWH� HFKLYDOHQW � FX� VSHFLILFDUHD� UHVWULF LLORU� GH�
FRQVWDQW �vQWUHJ�VDX�IORWDQW ��'H�DFHDVW �GDW �vQV �VH�UHDOL]HD] �FRQYHUVLD�GLQ�vQWUHJ�
vQ� IORWDQW� úL� UHVSHFWLY� GLQ� IORWDQW� vQ� vQWUHJ� �GLQ� DFHVW� PRWLY� folosirea atributului 
allowed-numbers� � QX� HVWH� HFKLYDOHQW � FX� IRORVLUHD� DWULEXWHORU� allowed-integers� úL�
allowed-floats�vPSUHXQ ���'H�H[HPSOX�vQ�GHIWHPSODWH-XO�XUP WRU�� 

 (deftemplate culori_primare 
  (slot  culoare  (type SYMBOL) 
    (allowed-symbols galben rosu albastru) ) ) 

atributul allowed-symbols nu� UHVWULF LRQHD] � WLSXULOH�GH�GDWH�SH�FDUH�OH� LD�XQ�VORW��
'DF �GH�H[HPSOX�DFHVWD�DU�IL�IRORVLW�I U �DWULEXWXO�type��DWXQFL�RULFH�úLU��vQWUHJ�VDX�
flotant care ar fi fost introdus, ar fi fost valid. Din acest mRWLY� HVWH� UHFRPDQGDW �
IRORVLUHD�DFHVWRU�GRX �DWULEXWH�vPSUHXQ ��6H�SRDWH�vQV �IRORVL�úL�DWULEXWXO�allowed-
values FDUH� UHVWULF LRQHD] � FRPSOHW� IRORVLUHD� SHQWUX� XQ� VORW� D� OLVWHL� VSHFLILFDWH��
&KLDU�GDF �vQ�OLVWD�GH�YDORUL�SHUPLV �VXQW�QXPDL�VLPEROXUL��GXS �FXm s-a explicat 
anterior nu HVWH� HFKLYDOHQW � vQ� DFHVW� FD]� IRORVLUHD� DWULEXWXOXL�allowed-symbols cu 
cea a atributului allowed-values. 

 (deftemplate culori_primare 
  (slot culoare  (allowed-values galben rosu albastru) ) ) 
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 5.1.3.  Atributul RANGE 

 Acest atriEXW� SHUPLWH� VSHFLILFDUHD� YDORULL� PLQLPH� úL� D� YDORULL� PD[LPH�
pentru un câmp numeric. Formatul general al atributului range�HVWH�XUP WRUXO� 

  (range <lower-limit>  <upper-limit>) 

,unde <lower-limit>� úL� <upper-limit!� VSHFLILF � � YDORDUHD� PLQLP � úL� UHVSHFWLY�
vaORDUHD�PD[LP �SHQWUX�XQ�VORW��úL�DFHVWHD�SRW�OXD�R�YDORDUH�QXPHULF �VDX�FXYkQWXO�
"9$5,$%/(��DWXQFL�FkQG�VH�GRUHúWH�FD�RULFH�YDORDUH�V �ILH�YDOLG �SHQWUX�FkPSXO�
DVWIHO� VSHFLILFDW�� 'DF � "9$5,$%/(� VH� IRORVHúWH� SHQWUX� OLPLWD� LQIHULRDU �� DWXQFL�
YDORDUHD� PLQLP � este minus infinit (_-)�� 'DF � "9$5,$%/(� VH� IRORVHúWH� SHQWUX�
OLPLWD�VXSHULRDU ��DWXQFL�YDORDUHD�PD[LP �HVWH�plus infinit (_+). 
 Atributul range QX� SRDWH� IL� IRORVLW� vQ� FRQMXQF LH� FX� DWULEXWHOH� allowed-
values , allowed-integers , allowed-floats , allowed-numbers�� 'DF � HVWH� QHFHVDU �
realizarea unei conversii temporare din întreg în flotant pentru realizarea unei 
FRPSDUD LL�FX�UDQJXULOH�VSHFLILFDWH�vQ�DWULEXW��DWXQFL�DFHDVWD�YD�IL�HIHFWXDW �� 
 De exemplu slotul QXP U� GLQ� FRQVWUXF LD� GHIWHPSODWH adresa poate fi 
mRGLILFDW�SHQWUX�D�VH�HYLWD�YDORULOH�QXOH�VDX�QHJDWLYH�GXS �FXP�XUPHD] � 

  (deftemplate adresa 
   (multislot   strada   (type SYMBOL)) 
   (slot   numar   (type INTEGER) 

(range 1 ?VARIABLE) ) ) 

 /D� IHO� FD� úL� vQ� FD]XO� DWULEXWXOXL� allowed-value, atributul range nu 
UHVWULF LRQHD] �WLSXO�XQHL�GDWH�V �ILH�GH�WLS�LQWHJHU�VDX�IORDW��$VWIHO�GDF �DP�úWHUJH�
GLQ� FRQVWUXF LD� GH� PDL� VXV� SH� (type INTEGER)� �RULFH� GDW � QHQXPHULF � LQWURGXV �
HVWH�YDOLG �� vQ� VFKLPE�SHQWUX� ILHFDUH�GDW �QXPHULF � LQWURGXV �YHULILFkQGX-VH�GDF �
aceaVWD� VH� DIO � vQ� LQWHUYDOXO� LPSXV� GH� DWULEXWXO� range. Valorile implicite pentru 
limitele acestui atribut sunt: 

  (range  ?VARIABLE  ?VARIABLE) 

 5.1.4.  Atributul CARDINALITY 

 6H� IRORVHúWH� vQWU-XQ� PXOWLVORW� SHQWUX� D� VSHFLILFD� QXP UXO� PD[LP� úL�
UHVSHFWLY�QXP UXl minim de câmpuri pe care acesta le poate lua: 

  (cardinality <lower-limit> <upper-limit>) 

 'H�DFHDVW �GDW �OLPLWHOH�SRW�IL�VSHFLILFDWH�GRDU�GH�QXPHUH�vQWUHJL�SR]LWLYH�
�QX� úL� GH� QXPHUH� IORWDQWH� FXP� HUD� SRVLELO� OD� DWULEXWXO� range��� 'DF � HVWH� IRORVLW�
cuvântul ?VARIABLE pentru <lower-limit>� �DWXQFL� YDORDUHD� PLQLP � HVWH� ]HUR��
'DF � HVWH� IRORVLW� FXYkQWXO� "9$5,$%/(� SHQWUX� <upper-limit> ,atunci valoarea 
PD[LP �HVWH�SOXV�LQILQLW�B����9DORULOH�LPSOLFLWH�DOH�OLPLWHL�DFHVWXL�DWULEXW�VXQW� 

  (cardinality ?VARIABLE ?VARIABLE) 
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 'H�H[HPSOX�XUP WRDUHD�FRQVWUXF LH�GHIWHPSODWH�GHVFULH�R�HFKLS �GH�YROHL�
FDUH� DUH� WUHEXLH� V � DLE � úDVH� MXF WRUL� úL� HYHQWXDO� GRX � UH]HUYH�� 'H� UH LQXW� F � XQ�
atribut range sau un atribut allowed-values�VH�DSOLF �SHQWUX�WRDWH�YDORULOH�FRQ LQXWH�
de un multislot. 

 (deftemplate echipa_de_volei 
  (multislot nume (type SIMBOL) 
  (multislot jucatori (type STRING) 
       (cardinality 6 6) 
  (multislot rezerve (type STRING) 
       (cardinality 0 2) ) ) 

 5.2.  Atributul DEFAULT 

 De obicei faptele deftemplate sunt asertate având valori explicite pentru 
ILHFDUH�VORW��'H�PXOWH�RUL� vQV �SRDWH�IL�FRQYHQDELO �DWULEXLUHD�XQHL�DQXPLWH�YDORUL�
pentru un slot, pentru care nu s-D�GDW� �QLFL�R�YDORDUH�H[SOLFLW � vQ�FRPDQGD�assert. 
Atributul default permite realizarea acestui lucru, formatul general al acestuia este: 

  (default  <default-specification>) 

 <default-specification>  ::=   ?NONE  |  ?DERIVE   |  <expression> * ) 

,unde <default-specification>�SRDWH�IL�R�VLQJXU �H[SUHVLH��SHQWUX�XQ�VORW�VLPSOX���
zero sau mai multe expresii (pentru un slot multicâmp), ?DERIVE sau ?NONE. 
 'DF � ?DERIVE este specificat în atributul default� �DWXQFL� VH� RE LQH� R�
YDORDUH��SHQWUX�VORWXO�FDUH�VDWLVIDFH�WRDWH�VORWXULOH�DWULEXWH��'DF �QX�DYHP�VSHFLILFDW�
un atribut default pentru un slot, atunci acesta este presupus a fi (default ?DERIVE). 
Pentru un slot singur-FkPS�HVWH�VHOHFWDW �R�YDORDUH�FDUH�V �VDWLVIDF �WRDWH�DWULEXWHOH�
type , range, allowed DOH�VORWXOXL��3HQWUX�XQ�VORW�PXOWLFkPS�VH�YD�RE LQH�vQV �R�OLVW �
GH�YDORUL�LGHQWLFH�FDUH�VXQW�PLQLPXP�QXP Uului permis de atributul cardinality al 
VORWXOXL� �]HUR� GDF � DFHVWD�QX� HVWH� VSHFLILFDW��� 'DF � YRP� DYHD� XQD� VDX� PDL� PXOWH�
valori default SHQWUX� VORWXO� PXOWLFkPS� DWXQFL� DFHVWHD� WUHEXLH� GH� DVHPHQL� V �
VDWLVIDF � DWULEXWHOH� type , range, allowed ale slotului. Un exemplu pentru a 
exemplifica cele spuse poate fi: 

CLIPS>(deftemplate exemplu 
  (slot a) 
  (slot b (type INTEGER)) 
  (slot c (allowed-values rosu galben albastru)) 
  (multislot d) 
  (multislot e (cardinality 2 2)  (type FLOAT)  (range 3.5 10.0)) ) 

CLIPS> (assert (exemplu)  �QX�VH�VSHFLILF �QLFL�XQ�VORW 
<Facts-0> 
CLIPS> (facts) 
f-0 (exemplu (a nil)  (b 0)  (c rosu)  (d)  (e 3.5 3.5)) 
For a total of 1 fact. 
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Pentru determinarea valorii default�VH�XWLOL]HD] �XUP WRDUHOH�UHJXOL��vQ�RUGLQH�� 

1. Tipurile permise pentru atributul default�� vQ� RUGLQHD� SUHFHGHQ HL� ORU� VXQW�
XUP WRDUHOH�� SYMBOL, STRING, INTEGER, FLOAT, INSTANCE-NAME, 
INSTANCE-ADDRESS, FACT-ADDRESS, EXTERNAL-ADDRESS. 

2. 'DF � WLSXO� default� DUH� R� UHVWULF LH� allowed� VSHFLILFDW � �FXP� DU� IL� allowed-
integers pentru tipul INTEGER��� DWXQFL� SULPD� YDORDUH� VSHFLILFDW � vQ� DWULEXWXO�
allowed�HVWH�DOHDV �FD�YDORDUH�default. 

3. 'DF � YDORDUHD� default� QX� D� IRVW� RE LQXW � OD� SDVXO� �� úL� DYHP� WLSXO� default 
INTEGER sau FLOAT, fiind specificat atributul range ,atunci rangul minim este 
folosit ca valoare default� GDF � DFHVWD� QX� HVWH� "VARIABLE, altfel este folosit 
UDQJXO�PD[LP�GDF �DFHVWD�QX�HVWH�?VARIABLE. 

4. 'DF �YDORDUHD�GHIDXOW�QX�D�IRVW�RE LQXW �QLFL� OD�SDVXO����QLFL� OD�SDVXO����DWXQFL�
valoarea default este nil pentru tipul SYMBOL, “” pentru tipul STRING, 0 pentru 
tipul INTEGER, 0.0 pentru tipul FLOAT, [nil] pentru tipul INSTANCE-NAME, un 
SRLQWHU� VSUH� R� FRSLH� D� XQHL� LQVWDQ H� SHQWUX� WLSXO� INSTANCE-ADDRESS, un 
pointer spre o copie a unui fapt pentru tipul FACT-ADDRESS�� úL� SRLQWHUXO�
NULL pentru tipul EXTERNAL-ADDRESS. 

5. 2GDW � RE LQXW � YDORDUHD� default pentru un slot singur-FkPS� GLQ� SDúLL� �-4, 
valoarea default� SHQWUX� XQ� VORW� PXOWLFkPS� VH� RE LQH� SULQ� PXOWLSOLFDUH� GH� XQ�
QXP U�HJDO�FX�PLQLPXO�FDUGLQDOXOXL� �GDF �DFHVWD�HVWH�PDL�PDUH�HJDO�FX�]HUR���
sau în caz contrar valoarea default�HVWH�HJDO �FX�PXOWLFkPSXO�GH�OXQJLPH�]HUR� 

 'DF � vQ� DWULEXWXO� default  este specificat ?NONE, atunci pentru acel slot 
WUHEXLH�LQWURGXV �REOLJDWRULX�R�YDORDUH�H[SOLFLW �vQ�FRPDQGD�assert. De exemplu: 

CLIPS> (deftemplate exemplu 
   (slot a) 
   (slot b (default ?NONE) ) ) 
CLIPS> (assert (exemplu)) 
[TMPLTRHS1]  Slot b requires a value because of its (default ?NONE) attribute. 
CLIPS> (assert (exemplu (b  1) ) ) 
<Facts-0> 
CLIPS> (facts) 
f-0  (exemplu (a nil)   
       (b 1) ) 
For a total of 1 fact. 

 'DF �XQD�VDX�PDL�PXOWH�H[SUHVLL�VXQW�XWLOL]DWH�FX�DWULEXWXO�default , atunci 
H[SUHVLD� HVWH� HYDOXDW � vQ� PRPHQWXO� DQDOL] ULL� VORWXOXL�� FkQG� DFHVWD� QX� DUH�
VSHFLILFDW ��QLFL�R�YDORDUH�H[SOLFLW �vQ�FRPDQGD�assert. Atributul default pentru un 
slot singur-câmp nX� WUHEXLH� V � FRQ LQ � H[DFW� R� H[SUHVLH�� SH� FkQG� SHQWUX� XQ� VORW�
multicâmp se pot specifica zero (caz în care valoarea default este multicâmpul de 
OXQJLPH����VDX�PDL�PXOWH�H[SUHVLL�JUXSDWH�vPSUHXQ ��([HPSOXO�XUP WRU�XWLOL]HD] �
expresii în atributul default duS �FXP�XUPHD] � 
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CLIPS> (deftemplate exemplu 
  (slot a  (default 3)) 
  (slot b  (default (+ 3 4)) 
  (multislot c  (default rosu galben albastru)) 
  (multislot d  (default (+1 2) (+ 3 4) ) ) ) 
CLIPS> (assert (exemplu) ) 
<Facts-0> 
CLIPS> (facts) 
f-0 (exemplu (a 3)  (b 7)   
     (c  rosu galben albastru)  (d 3 7) ) 
For a total of 1 fact. 

 5.3.  Atributul Default-Dynamic 

 De obicei valoarea default� VSHFLILFDW � SULQ� DWULEXWXO� default este 
GHWHUPLQDW �vQ�ID]D�GH�DQDOL]DUH�D�GHILQL LHL�XQXL�VORW��8QHRUL�HVWH�SRVLELO�V �DYHP�
JHQHUDW �YDORDUHD�default�vQ�PRPHQWXO�vQ�FDUH�IDSWXO�FDUH�IRORVHúWH�DFHDVW �YDORDUH�
HVWH�DVHUWDW��$FHDVWD��HVWH�GDW �vPSUHXQ �FX�DWULEXWXO�default-dynamic. O valoare a 
XQXL� VORW� FDUH� XWLOL]HD] � XQ� DWULEXW� default-dynamic U PkQH� QHVSHFLILFDW � vQWU-o 
FRPDQG � DVVHUW� �� SkQ � FkQG� H[SUHVLD� VSHFLILFDW � FX� DFHVW� DWULEXW� HVWH� HYDOXDW � úL�
IRORVLW �SHQWUX�YDORDUHD�VORWXOXL� 
 3HQWUX� D� H[HPSOLILFD� DFHVW� OXFUX�� V � FRQVLGHU P� SUREOHPD� úWHUJHULL� XQRU�
IDSWH�GXS �WUHFHUHD�XQXL�DQXPLW�LQWHUYDO�GH�WLPS��3HQWUX�vQFHSXt avem nevoie de o 
SRVLELOLWDWH� GH� D� DIOD� FkQG� D� IRVW� DVHUWDW� IDSWXO� QRVWUX�� )XQF LD� time� UHWXUQHD] �
QXP UXO� GH� VHFXQGH� FDUH� DX� WUHFXW� GH� FkQG� VLVWHPXO� GHSHQGHQW� DUDW � WLPSXO��
$FHDVW � YDORDUH� UHWXUQDW � HVWH� XWLO � DWXQFL� FkQG� HVWH� FRPSDUDW � FX� DOWH� YDORUL��
8UP WRUXO�GHIWHPSODWH� FRQ LQH�XQ�VORW�creation-time FDUH�YD�S VWUD� WLPSXO� FUH ULL�
IDSWXOXL��LDU�VORWXO�YDORDUH�S VWUHD] �R�YDORDUH�DVRFLDW �IDSWXOXL� 

  (deftemplate data 
   (slot  creation-time  (default-dynamic  (time)) ) 
   (slot  value ) ) 

 De fiecare dDW �FkQG�HVWH�FUHDW�XQ�IDSW�data, pentru slotul creation-time nu 
HVWH�VSHFLILFDW �R�YDORDUHD��S VWUkQGX-VH�YDORDUHD�UHWXUQDW �GH�IXQF LD�WLPH� 

CLIPS> (watch facts) 
CLIPS> (assert (data (value 3)) ) 
==>  f-0   (data (creation-time) (value 3)) 
<Facts-0> 
CLIPS> (assert (data (value b)) ) 
==>  f-1   (data (creation-time) (value b)) 
<Facts-1> 

 'XS �DVHUWDUHD�IDSWXOXL�current-time�FH�FRQ LQH�WLPSXO�FXUHQW�DO�VLVWHPXOXL��
SXWHP�UHDOL]D�R�UHJXO �FDUH�YD�úWHUJH�XQ�IDSWXO�data��OD�XQ�PLQXW�GXS �DVHUWDWDUHD�
acestuia. PHQWUX�RE LQHUHD�IDSWXOXL�current-time se poate folosi comanda assert : 



                                                               Cap.5  ConWUROXO�H[HFX LHL�UHJXOLORU��    121   
  
CLIPS>(assert  (current-time (time) ) ) 

 (defrule retract-data-facts-after-one-minute 
  ?f <- (data (creation-time ?t1) ) 
  (current-time ?t2) 
  (test (> (- ?t2 ?t1) 60) ) 
  => 
  (retract ?f) ) 

 7UHEXLH�PHQ LRQDW�IDSWXO�F �VFKLPEkQG�UHJXOD�retract-data-facts-after-one-
minute�FX�XUP WRDUHD�UHJXO �QX�VH�SURGXF�DFHOHDúL�UH]XOWDWH� 

 (defrule retract-data-facts-after-one-minute 
  ?f <- (data (creation-time ?t1) ) 
  (test (> (- (time) ?t1) 60) ) 
  => 
  (retract ?f) ) 

 )XQF LD� time� GLQ� HOHPHQWXO� FRQGL LRQDO� WHVW� YD� IL� YHULILFDW � GRDU� FkQG�
primul pattern va fi potrivit cu faptul data��'DF �YDORDUHD�UHWXUQDW �GH�IXQF LD�time 
nu va fi mai mare decât cel din faptul data cu 60 secunde (acest lucru presupune 
LQWURGXFHUHD�UHJXOLL�GXS �XQ�PLQXW�GH� OD�DVHUWDUHD�IDSWXOXL�data), CLIPS-ul nu va 
continua reverificarea CE test�SHQWUX�D�GHWHUPLQD�GDF �DFHVWD�HVWH�HYDOXDW�DOWIHO�úL�
regula nu se va mai aprinde (programul nu are nici un efect). Deoarece verificarea 
unui CE test �QX�VH�UHDOL]HD] �GHFkW�R�VLQJXU �GDW �WUHEXLH�J VLW �R�DOW �VROX LH�vQ�
FD]XO�vQ�FDUH�VH�GRUHúWH�IRORVLUHD�GLUHFW �D�IXQF LHL�time. 

 ������9HULILFDUHD�UHVWULF LLORU�VWDWLFH�úL�GLQDPLFH 

 'XS � FXP� V-a mai spus CLIPS-XO� RIHU � GRX � QLYHOH� GH� YHUificare a 
UHVWULF LLORU�� SULPXO� QLYHO� FHO� GH� YHULILFDUH� D� UHVWULF LLORU� VWDWLFH� UHDOL]kQGX-se în 
PRPHQWXO� DQDOL] ULL� XQHL� H[SUHVLL� VDX� D� XQHL� FRQVWUXF LL� �vQ� PRPHQWXO� vQF UF ULL�
XQXL�SURJUDP���DO�GRLOHD�QLYHO�FHO�GH�YHULILFDUH�D�UHVWULF LLORU�GLQDPLFH�UHDOizându-se 
vQ� PRPHQWXO� FUH ULL� XQXL� QRX� RELHFW� VDX� D� XQHL� QRL� GDWH� �vQ� PRPHQWXO� H[HFX LHL�
XQXL�SURJUDP�VDX�FRPHQ]L���3HQWUX�D�GHWHUPLQD�QLYHOXO�DFWXDO�VH�SRW�IRORVL�IXQF LLOH�
get-static-constraint-checking��UHWXUQHD] �TRUE�GDF �QLYHOXO�DFWXDO�GH�YHULILFDUH�
HVWH� FHO� DO� UHVWULF LLORU� VWDWLFH�� úL� get-dynamic-constraint-checking� �UHWXUQHD] �
simbolul TRUE�GDF �QLYHOXO�DFWXDO�GH�YHULILFDUH�HVWH�FHO�DO�UHVWULF LLORU�GLQDPLFH�úL�
FALSE în caz contrar). Pentru a schimba nivelul actual se poate folosi una dintre 
IXQF Lile set-static-constraint-checking� úL� set-dinamic-constraint-checking 
(pentru argumentul TRUE DFWLYHD] �QLYHOXO�GH�YHULILFDUH�DO� UHVWULF LLORU�VWDWLFH�� LDU�
pentru argumentul FALSE�GH]DFWLYHD] �QLYHOXO�GH�YHULILFDUH�DO�UHVWULF LLORU�VWDWLFH��� 
 Uneori nu esWH� SRVLELO � GHWHFWDUHD� XQHL� HURUL� vQ� PRPHQWXO� DQDOL] ULL�
JUDPDWLFDOH�� $VWIHO� SHQWUX� UHJXOD� XUP WRDUH� create-person� �FRUHFW � GLQ� SXQFW� GH�
vedere sintactic) se pot lega de variabilele ?age�úL�?name valori ilegale (utilizatorul 
SRDWH�LQWURGXFH�GH�OD�WDVWDWXU  datele de intrare corect sau nu). 
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 (deftemplate person 
  (multislot name (type SYMBOL)) 
  (slot age (type INTEGER)) ) 

 (defrule create-person 
  => 
  (printout  t  “What is your name? “) 
  (bind ?name (explode$ (readline)) 
  (printout  t  “What is your age? “) 
  (bind ?age (read)) 
  (assert (person (name ?name) (age ?age))) ) 

 )XQF LD�readline HVWH�IRORVLW �SHQWUX�D�LQWURGXFH�QXPHOH�vQWUHJ�DO�SHUVRDQHL�
FD�XQ�úLU��LDU�IXQF LD�explode$�SHQWUX�D�FRQYHUWL�úLUXO�vQWU-o valoare  multicâmp, ce 
YD� IL� SODVDW � vQ� VORWXO� name�� 'HúL� GDWHOH� LQWURGXVH� VXQW� LQFRUHFWH� úL� YLROHD] �
UHVWULF LLOH�LPSXVH�FRQVWUXF LHL�GHIWHPSODWH��QRXO�IDSW�YD�IL�DVHUWDW� vQ�OLVWD�GH�IDSWH�
I U �D�VH�VHPQDOD�YUHR�HURDUH� 

CLIPS> (reset) 
CLIPS> (run)    ; s-D�WUHFXW�GH�ID]D�GH�DQDOL]DUH�JUDPDWLFDO �D�FRQVWUXF LLORU 
What is your name? Costin Ciprian 
What is your age? eleven 
CLIPS> (facts) 
f-0 (initial-fact) 
f-1 (person (name Costin Ciprian) (age eleven)) 
For a total of 2 facts. 

 3HQWUX�DFHLDúL�UHJXO �úL�DFHOHDúL�GDWH�GH�LQWUDUH�LOHJDOH��GDU�GH�DFHDVW �GDW �
SHQWUX�QLYHOXO�GH�YHULILFDUH�DO�UHVWULF LLORU�GLQDPLFH��vQ�PRPHQWXO�FUH ULL�XQXL�QRX�
fapt deftemplate acesta este verificat, semnalându-VH� GDF � HVWH� FD]XO� HURDUH��
([HFX LD�SURJUDPXOXL�HVWH�RSULW ��FKLDU�GDF �QRXO�IDSW�HVWH�LQWURGXV�vQ�OLVWD�GH�IDSWH�� 

CLIPS> (set-dynamic-constraint-checking TRUE) 
FALSE 
CLIPS> (reset) 
CLIPS> (run)   
What is your name? Costin Ciprian 
What is your age? eleven 
[CSTRNCHK1] Slot value (Costin Ciprian) found in fact f-1 does not match the 
allowed types for slot age. 
[PRCCODE4] Execution halted during the actions of defrule create-person. 
CLIPS> (facts) 
f-0 (initial-fact) 
f-1 (person (name Costin Ciprian) (age eleven)) 
For a total of 2 facts. 



                                                               Cap.5  ConWUROXO�H[HFX LHL�UHJXOLORU��    123   
  

 5.5.  Prioritatea unei reguli ( SALIENCE ) 

 CLIPS-XO� SXQH� OD� GLVSR]L LD� XWLOL]DWRUXOXL� SHQWUX� FRQWUROXO� H[HFX LHL� XQXL�
SURJUDP�vQ�DIDU �IDSWHORU�GH�FRQWURO��DOWH�GRX �WHKQLFL�GH�FRQWURO�GLIHULWH����  
  • prioritatea (salience) 

 • modulele (controlul modular va fi discutat mai târziu). 
 Prin folosirea lui salience� VH� UHDOL]HD] � VSHFLILFDUHD� vQ� PRG� H[SOLFLW� D�
SULRULW LORU� UHJXOLORU�� ,Q� PRG� QRUPDO� agenda� VH� FRPSRUW � FD� R� VWLY � vQ� FDUH�
DFWLY ULOH�FHOH�PDL�UHFHQWH�DOH�UHJXOLORU�VXQW�SODVDWH�vQ�YkUIXO�DFHVWHLD��)RORVLQGX-se 
salience, regula cu prioritateD�FHD�PDL�PDUH�YD�IL�SODVDW �SULPD�vQ�agenda, ordinea 
FHORUODOWH�UHJXOLORU�GLQ�DJHQGD�ILLQG�GDW �DFXP�úL�GH�SULRULWDWHD�DFHVWRUD� 
 9DORDUHD�QXPHULF �H[SOLFLW �D�SULRULW LL�SRDWH�IL�vQWUH�–������úL��������vQ�
FD]XO�vQ�FDUH�QX�VH�PHQ LRQHD] �R�YDORDUH�H[SOLFLW �FHD�LPSOLFLW �ILLQG����OD�PLMORF�
vQWUH�FHD�PDL�PDUH�úL�FHD�PDL�PLF �YDORDUH�SRVLELO ���8QD�GLQ�XWLOL] ULOH�OXL�salience 
HVWH� DFHHD�GH� D� IRU D� UHJXOLOH� V � VH� DSULQG � vQWU-XQ�PRGHO� VHFYHQ LDO��&RQVLGHU P�
SHQWUX�vQFHSXW�XUP WRUXO�VHW�GH�UHJXOL�FDUH�QX�DX�GHFODUDW �QLFL�R�SULRULWDWH� 

 (defrule fire-first 
  (priority first) 
  => 
  (printout  t  “Print first” crlf) ) 

 (defrule fire-second 
  (priority first) 
  => 
  (printout  t  “Print second” crlf) ) 

 (defrule fire-third 
  (priority first) 
  => 
  (printout  t  “Print third” crlf) ) 

 2UGLQHD�vQ�FDUH�UHJXOLOH�VH�DSULQG�HVWH�GHSHQGHQW �QXPDL�GH�RUGLQHD�vQ�FDUH�
faptele satisfac CE din LHS-XO� UHJXOLORU�� 6H� SRDWH� REVHUYD� RUGLQHD� DFWLY ULORU�
XUP ULQGX-VH� FRQ LQXWXO� DJHQGHL�� 'H� H[HPSOX� GDF � UHJXOLOH� VXQW� GHMD� LQWURGXVe, 
DWXQFL�SHQWUX�XUP WRDUHOH�FRPHQ]L�VH�YD�REVHUYD�XUP WRUXO�HIHFW� 

 CLIPS> (reset) 
 CLIPS> (assert (priority first)) 
 <Fact-1> 
 CLIPS> (assert (priority second)) 
 <Fact-2> 
 CLIPS> (assert (priority third)) 
 <Fact-3> 
 CLIPS> (run) 
 Print third. 
 Print second. 
 Print first. 
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 0RWLYXO� DFWLY ULL� UHJXOLORU� vQ� DFHDVW � RUGLQH� HVWH� IDSWXO� F � DJHQGD� VH�
FRPSRUW � FD� R� VWLY � /,)2� �XOWLPXO� LQWUDW�� SULPXO� LHúLW��� 3ULPXO� IDSW� priority-first 
DFWLYHD] �UHJXOD� fire-first. Când este asertat al doilea fapt, acesta va activa regula 
fire-second��FH�YD�IL�DúH]DW �vQ�YkUIXO�VWLYHL�úL�GHFL�vQDLQWHD�OXL�fire-first. La fel se va 
vQWkPSOD�úL�SHQWUX�FHD�GH-D�WUHLD�UHJXO �fire-third, astfel încât în momentul în care 
VH�YD�ODQVD�vQ�H[HFX LH�SURJUDPXO�DFHDVWD�YD�IL�úL�SULPD�UHJXO �FDUH�VH�va aprinde. 
 'DF � RUGLQHD� DVHUW ULL� IDSWHORU� D� GHWHUPLQDW� DSULQGHUHD� UHJXOLORU� FRQWUDU�
DúWHSW ULORU� LQL LDOH�� SULQ� LQWURGXFHUHD� IDSWHORU� vQ� RUGLQH� LQYHUV � VH� YD� RE LQH�
aprinderea regulilor în ordinea fire-first (vârful stivei), fire-second, fire-third 
(ultima în stiva).  

 CLIPS> (reset) 
 CLIPS> (assert (priority third)) 
 <Fact-1> 
 CLIPS> (assert (priority second)) 
 <Fact-2> 
 CLIPS> (assert (priority first)) 
 <Fact-3> 
 CLIPS> (run) 
 Print third. 
 Print second. 
 Print first. 

 Un dezavantaj pentru programator HVWH�DFHOD�F �SHQWUX�PDL�PXOWH�UHJXOL�GH�
DFHLDúL�SULRULWDWH�úL�DFWLYDWH�GH�DFHOHDúL�IDSWH�QX�HVWH�JDUDQWDW �SODVDUHD�DFHVWRUD�vQ�
DJHQG �vQWU-R�DQXPLW �RUGLQH��GH�H[��DOIDEHWLF ���)RORVLUHD�SULRULW LORU�DUH�FD�HIHFW�
IRU DUHD�DSULQGHULL�UHJXOLORU�vQ�RUGLQHD fire-first, fire-second, fire-third independent 
GH�RUGLQHD�DVHUW ULL�IDSWHORU��'HFODUDUHD�SULRULW LL�VH�IDFH�vQWRWGHDXQD�OD�vQFHSXWXO�
XQHL�UHJXOL�vQDLQWHD�HOHPHQWHORU�FRQGL LRQDOH�&(� 

 (defrule fire-first 
  (declare (salience 30)) 
  (priority first) 
  => 
  (printout  t  “Print first” crlf) ) 

 (defrule fire-second 
  (declare (salience 20)) 
  (priority first) 
  => 
  (printout  t  “Print second” crlf) ) 

 (defrule fire-third 
  (declare (salience 10)) 
  (priority first) 
  => 
  (printout  t  “Print third” crlf) ) 
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 ,Q� DFHVW�PRPHQW�RUGLQHD� DPSODV ULL� UHJXOLORU� vQ�DJHQG �YD� IL� vQWRWGHDXQD�
DFHLDúL� �QXPDL� PDL� HVWH� GHSHQGHQW � GH�RUGLQHD� DVHUW ULL� IDSWHORU��� 'XS � DVHUWDUHD�
faptelor priority comanda agenda ne poate confirma acest lucru: 

 CLIPS> (reset) 
 CLIPS> (assert  (priority second)  (priority first)  (priority third)) 
 CLIPS> (agenda) 

30 fire-first:  f-2 
 20 fire-second:  f-1 

10 fire-third:  f-3 
 For a total of 3 activations. 

 5HYHQLQG�OD�SUREOHPD�vQ�FDUH�VH�FHUHD�úWHUJHUHD�XQXL�IDSW�GXS �XQ�DQXPLW�
timp (60 secunde), prin folRVLUHD� SULRULW LORU� VH� SRW� HOLPLQD� IDSWHOH� GH� FRQWURO��
Astfel regula time-upper�DU�WUHEXL�V �ILH�SH�XQ�QLYHO�PDL�PLF�GH�SULRULWDWH� 

 (deftemplate data  (slot creation-time (default-dynamic (time)))  
        (slot  value ) ) 

 (defrule verify-time     
  (data (creation-time ?t) ) 
  (test (< (- (time) ?t) 60) ) 
  => 
  (assert (time lower)) ) 

 (defrule time-lower 
  ?f1 <- (time lower) 
  ?f2 <- (data (creation-time ?t) (value ?v)) 
  => 
  (retract ?f1 ?f2) 
  (assert (data (creation-time ?t) (value ?v)))) 

 (defrule time-upper 
  (not (time lower) ) 
  ?f <- (data (creation-time ?) ) 
  => 
  (retract ?f) ) 

 PULPD�UHJXO �GH�WHVWDUH�WLPS�VH�UHDSULQGH�GXS �FH�D�GRXD�UHJXO �UHDVHUWHD] �
faptul (data (creation-time ?t))��,Q�OLSVD�SULRULW LORU�VH�IRORVHúWH�XQ�IDSW�GH�FRQWURO�
(time lower)��FH�FRQGL LRQHD] �úWHUJHUHD�IDSWXOXL�data în cea de-D�WUHLD�UHJXO ��3ULQ�
folosirea nivelelor de prioritate se pot elimina fapte de control în totalitate. 

 (defrule verify-time     
  ?f <- (data  (creation-time ?t&:(< (- (time) ?t) 60))  
         (value ?v)) 
  => 
  (retract ?f) 
  (assert (data (creation-time ?t) (value ?v))) ) 
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 (defrule retract-data-facts 
  (declare (salience –10)) 
  ?f <- (data) 
  => 
  (retract ?f) ) 

 5.6.  Problema becurilor 

 Intr-un tablou de NxN becuri schimbând starea unui bec (aprins sau stins) 
se schimb �DXWRPDW�úL�VWDUHD�FHORU���YHFLQL��DIOD L�OD�VWkQJD��OD�GUHDSWD��GHDVXSUD�úL�
GHGHVXEWXO�DFHVWXLD��vQ�FD]XO�vQ�FDUH�DFHúWLD�H[LVW ��HOHPHQWXO�SRDWH�IL�VLWXDW�úL�vQWU-
XQ� FRO � VDX� SH� PDUJLQHD� PDWULFLL��� 3UREOHPD� FHUH� J VLUHD� XQHL� VROX LL� PLQLPDOH��
respectiv J VLUHD� QXP UXOXL� PLQLP� GH� EHFXUL� D� F URU� VWDUH� ILLQG� VFKLPEDW �� VH�
RE LQH� FD� HIHFW� DSULQGHUHD� WXWXURU� EHFXULORU� GLQ� WDEORX�� 6WDUHD� LQL LDO � GLQ� FDUH� VH�
SOHDF �HVWH�FHD� vQ�FDUH�WRDWH�EHFXULOH�VXQW�VWLQVH��SUREOHPD�SRDWH�IL�PRGLILFDW � vQ�
acest sens, plecându-VH�GH�OD�R�VWDUH�LQL LDO �vQ�FDUH�QX�DYHP�WRDWH�EHFXULOH�VWLQVH��
RGDW �FX�DFHDVW �PRGLILFDUH�FUHVFkQG�úL�JUDGXO�GH�GLILFXOWDWH�DO�SUREOHPHL�� 
 3UREOHPD� GH� PDL� MRV� RIHU � VROX LL� GRDU� SHQWUX� R� PDWULFH� �[��� SHQWUX� DOWH�
dimensiuni ale matricii fiind necesar XQ� DOW� DOJRULWP�� 6H� SRDWH� REVHUYD� IDSWXO� F �
DSULQGHUHD�úL�VWLQJHUHD�DFHOXLDúL�EHF�HVWH�LQXWLO ��GHRDUHFH�VH�VFKLPE �GH�GRX �RUL�D�
VWDUHD�YHFLQLORU�V L��HIHFWXO�HVWH�QXO���6ROX LD�ILQDO �QX�YD�DYHD�GHFL�GHFkW�HOHPHQWH�
GLVWLQFWH��3HQWUX�PDWULFHD�GH��[��VROX LD�RSWLP �J VLW �HVWH�FHD�vQ�FDUH�VXQW�DSULQVH�
EHFXULOH�GLQ�FRO XUL�úL�GLQ�PLMORF��VXPD�OLQLHL�úL�D�FRORDQHL�G �XQ�QXP U�SDU�� 
 

    X  x               x   x              x                   x                   x   x  X         1        5 
    x                                         x  X  x          x   x              x   x  x               3 
                         X   x              x                   x   x  X         x   x   x         2        4 

            Tabloul este implementat cu ajutorul uneL� FRQVWUXF LL� GHIWHPSODWH� tab în 
FRPSRQHQ D�F UXLD�DYHP�VORWXULOH�linie, FRORDQ �úL�stare (0-bec stins, 1-bec aprins). 
3HQWUX�EHFXULOH�DIODWH�vQ�FRO XUL�VDX�SH�PDUJLQH�QXP UXO�úL�SR]L LD�YHFLQLORU�D�F URU�
VWDUH�VH�PRGLILF �YDULD] ��SHQWUX�D�QX�UHDOL]D�R�UHJXO �SHQWUX�ILHFDUH�FD]�vQ�SDUWH�VH�
YD�ERUGD�PDWULFHD�FX�GRX �OLQLL�úL�FRORDQH�D�F URU�HOHPHQWH�QX�QH�LQWHUHVHD] � 

(deftemplate tab 
 (slot linie (type INTEGER)) 

(slot coloana (type INTEGER)) 
 (slot stare (allowed-values 1 0)) ) 

 (defrule date-initiale 
 => 

(printout t "Introduceti dimensiunea tabloului N: ") 
(assert (dimensiune (+ (read) 2)) 

  (contor 0)) ) 
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(defrule creare-tablou 
 (dimensiune ?d) 

?f <- (contor ?c&:(< ?c (* ?d ?d))) 
 => 

(retract ?f) 
(assert (tab (linie (integer (/ ?c ?d)))  

       (coloana (mod ?c ?d))  
       (stare 0)) 

  (contor (+ ?c 1))) ) 

 Regula creare-tablou�VH�FRPSRUW �FD�R�EXFO ��for de la 1 la NxN (unde N-2 
UHSUH]LQW � GLPHQVLXQHD� UHDO � D� WDEORXOXL��� vQ� FDUH� HVWH� FUHDW� OD� ILHFDUH� DFWLYDUH� D�
UHJXOLL�FkWH�XQ�HOHPHQW��VWDUHD�LQL LDO �D�EHFXULORU�HVWH�����(OHPHQWHOH�GLQ�SULPD�úL�
XOWLPD� OLQLH� úL� FRORDQ �� FDUH� DERUGHD] � GH� IDSW� � WDEORXO� UHDO� QX� QH� LQWHUHVHD] ��
H[LVWHQ D�DFHVWRUD�ILLQG�QHFHVDU �GRDU�SHQWUX�DSOLFDUHD�DFHOHLDúL�UHJXOL�SHQWUX�WRDWH�
elementele tabloului real. 

(defrule aprindere-bec 
 (dimensiune ?d) 
 ?f1 <- (tab (linie ?lin &:(> ?lin 0)&:(< ?lin (- ?d 1)) )  

    (coloana ?col &:(> ?col 0)&:(< ?col (- ?d 1)) 
&:(= (mod (+ ?lin ?col) 2) 0))  

      (stare ?v1&:(<> ?v1 1))) 
 ?f2 <- (tab  (linie ?lin)  (coloana =(- ?col 1))  (stare ?v2)) 
 ?f3 <- (tab  (linie ?lin)  (coloana =(+ ?col 1))  (stare ?v3)) 
 ?f4 <- (tab  (linie =(- ?lin 1))  (coloana ?col)  (stare ?v4)) 
 ?f5 <- (tab  (linie =(+ ?lin 1))  (coloana ?col)  (stare ?v5)) 
 => 
 (modify ?f1 (stare (- 1 ?v1)))  ;se trece prin operatia de (1 – v) 
 (modify ?f2 (stare (- 1 ?v2)))  ;din starea de aprins în stins 1 -> 0 
 (modify ?f3 (stare (- 1 ?v3)))  ;din starea de stins în aprins 0 -> 1 
 (modify ?f4 (stare (- 1 ?v4))) 
 (modify ?f5 (stare (- 1 ?v5)))  
 (assert (citire-camp 1 1) 
  (valori-linie)) ) 

In regula aprindere-bec�VH�SXQH�FRQGL LD�FD�EHFXO�D��F UXL�VWDUH�VH�PRGLILF �V �QX�VH�
DIOH�SH�SULPD�VDX�XOWLPD�OLQLH�VDX�FRORDQ ��!0 sau <d-1, unde d este dimensiunea 
PDWULFLL�ERUGDWH���VXPD�OLQLHL�úL�D�FRORDQHL�V �ILH�XQ�QXP U�SDU��UHVWXO�vPS U LULL�OD���
V �ILH����úL�VWDUHD�DFHVWXLD�V �ILH����EHF�VWLQV�� 

(defrule stare-finala 
 (dimensiune ?d) 
 (not (exists (tab (linie ?lin&:(> ?lin 0)&:(< ?lin (- ?d 1)) )  
   (coloana ?col&:(> ?col 0)&:(< ?col (- ?d 1)) )  
   (stare 0)) )) 
 => 
 (printout t "S-a ajuns in stare finala!" crlf) ) 
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 Regula stare-ILQDO  se aprinde în cazul în caUH�� vQ� WDEORXO� UHDO� �PDL�SX LQ�
SULPD�úL�XOWLPD� OLQLH�úL�FRORDQ ��QX�PDL�H[LVW �QLFL�XQ�EHF�VWLQV��GHFL�V-a ajuns în 
VWDUHD� vQ� FDUH� WRDWH� VXQW� DSULQVH�� 5HJXOD� DUH� QHYRLH� vQV � GH� R� SULRULWDWH� PD[LP �
SHQWUX�D�VH�DSULQGH�vQDLQWHD�FHORUODOWH�UHJXOL�úL�vQ�DFHODúL�WLPS�HD�WUHEXLH�V �vQFKHLH�
H[HFX LD� SURJUDPXOXL� OXFUX� FDUH� QX� VH� UHDOL]HD] � vQ� VLWXD LD� GH� ID �� 5HDOL]DUHD�
DFHVWRU�PRGLILF UL�U PkQ�FD�WHP �SHQWUX�FHL�FH�YRU�LPSOHPHQWD�R�DVWIHO�GH��UHJXO � 
 8UP WRDUHOH� WUHL� UHJXOL� VXQW� IRORVLWH� SHQWUX� D� DILúD� VWDUHD� FXUHQW � D�
WDEORXOXL� GXS � ILHFDUH� PRGLILFDUH� DS UXW �� 3ULPD� UHJXO � citire-linie-tablou va 
vQORFXL� XQ� EHF� DSULQV� FX� ³[´� úL� UHVSHFWLY� XQ� EHF� VWLQV� FX� ³�´� �� S VWUkQG� DFHVWH�
rezultate într-un fapt ordonat valori-linie�� $� GRXD� UHJXO � DILúDUH-linie-tablou nu 
face aOWFHYD� GHFkW� V � DILúH]H� ILHFDUH� OLQLH� D� WDEORXOXL�� IRORVLQGX-se de faptele 
ordonate valori-linie��SkQ �vQ�PRPHQWXO�vQ�FDUH�VH�DMXQJH�OD�XOWLPD�OLQLH�D�PDWULFLL�
reale. $�WUHLD�UHJXO �YD�DúWHSWD�DS VDUHD�XQHL�WDVWH�SHQWUX�FRQWLQXDUHD�SURJUDPXOXL�� 

(defrule citire-linie-tablou 
 (dimensiune ?d) 
 ?f1 <- (citire-camp ?lin ?c&:(< ?col (- ?d 1)) ) 
 (tab (linie ?l) (coloana ?col) (stare ?v))  
 ?f2 <- (valori-linie $?val) 
 => 
 (retract ?f1 ?f2) 
 (assert (valori-linie $?val   (nth$ (+ ?v 1) (create$ . x)))  
  (citire-camp ?l (+ ?col 1)) ) ) 

(defrule afisare-linie-tablou 
 (dimensiune ?d) 
 ?f1 <- (citire-camp ?lin&:(< ?lin (- ?d 1)) ?c) 
 ?f2 <- (valori-linie $?val) 
 => 
 (retract ?f1 ?f2) 
 (assert (citire-camp (+ ?lin 1) 1) 
  (valori-linie)) 
 (printout  t  (implode$ $?val)  crlf) ) 

(defrule pauza-pt-vizualizare 
 (dimensiune ?d) 
 ?f1 <- (citire-camp ?lin&:(= ?lin (- ?d 1)) ?) 
 ?f2 <- (valori-linie $?) 
 => 
 (retract ?f1 ?f2) 
 (printout t crlf)  (readline) 
 (refresh aprindere-bec)) 

 $X� IRVW� IRORVLWH� vQ� UHJXOLOH� GH� DILúDUH� R� VHULH� GH� IXQF LL� QRL� úL� DQXPH�
IXQF LLOH�PXOWLFkPS�create$, nth$, implode$��)XQF LD�create$�IRUPHD] �R�YDORDUH�
PXOWLFkPS�GLQ�WR L�SDUDPHWULL�SH�FDUH� vL�SULPHúWH�� IXQF LD� implode$� WUDQVIRUP �XQ�
multicâmp într-XQ�úLU��LDU�IXQF LD�nth$�UHWXUQHD] �YDORDUHD�GH�SH�SR]L LD�VSHFLILFDW �
de primul argument dintr-un multicâmp. In cazul nostru  (nth$(+ ?v 1)(create$ . x)) 
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YD�UHWXUQD�SULPXO�FkPS�¶[¶�GDF �YDULDELOD�"Y�HVWH����úL�DO�GRLOHD�FkPS�¶�¶�GDF �"Y�
HVWH���GLQ�PXOWLFkPSXO�FUHDW�GH�IXQF LD�create$.  
 )XQF LD� implode$ HVWH� IRORVLW � vQ� FDGUXO� IXQF LHL� printout  pentru a se 
UHDOL]D� DILúDUHD� XQXL� úLU� GH� FDUDFWHUH� úL� QX� D� XQXL� PXOWLFkPS�� GHRDUHFH� XQ�
PXOWLFkPS�HVWH�DILúDW�vQWUH�GRX �SDUDQWH]H��GDF �FHOH�GRX �SDUDQWH]H�QX�GHUDQMHD] �
DWXQFL�QX�PDL�HVWH�QHFHVDU �IRORVLUHD�DFHVWHL�IXQF LL���9RU�IL�SUH]HQWDWH�vQ�WDEHOXO�GH�
PDL�MRV�IXQF LLOH�SUHGLFDWLYH�DOH�&/,36-ului. 

  )XQF LL�PXOWLFkPS 

(create$ <expression>*) $GXQ � WRDWH� DUJXPHQWHOH� vPSUHXQ � SHQWUX� D�
crea o valoare multicâmp. 

(delete$ <multifield > 
                   <begin> <end>) 

ùWHUJH� WRDWH� FkPSXULOH� VSHFLILFDWH� vQWUH� FHL�
doi întregi dintr-o expresie multicâmp. 

(explode$ <string >) &UHHD] �XQ�PXOWLFkPS�GLQWU-XQ�úLU 
(first$ <multifield >) 5HWXUQHD] �SULPXO�FkPS�GLQWU-un multicâmp. 
(implode$ <multifield >) &UHHD] �XQ�úLU�GLntr-un multicâmp. 
(insert$ <multifield> <pos>    
<single-or-multifield-expr.>) 

Introduce una sau mai multe valori într-un 
PXOWLFkPS�OD�SR]L LD�VSHFLILFDW � 

(length$ <multifield >) 5HWXUQHD] �QXP UXO�GH�FkPSXULORU�XQXL�
multicâmp (lungimea acestuia). 

(member$ <single-field > 
                       <multifield >) 

5HWXUQHD] �SR]L LD�FkPSXOXL�vQWU-o expresie 
PXOWLFkPS��)$/6(�GDF �DFHVWD�QX�HVWH�
J VLW�� 

(nth$ <integer>       
                         <multifield>) 

5HWXUQHD] �FkPSXO�VSHFLILFDW�GLQWU-un 
multicâmp. 

(replace$ <multifield > 
                   <begin> <end> 
 <single-or-multifield-exp>+) 

,QORFXLHúWH�YDORULOH�VSHFLILFDWH�GLQWU-un 
multicâmp cu un nou set de valori. 

 �����,QWUHE UL 

1. &kWH�WLSXUL�GH�UHVWULF LL�H[LVW �vQ�&/,36�"�&DUH�VXQW�GLIHUHQ HOH�RE LQute în urma 
XWLOL] ULL�DFHVWRUD��&DUH�VXQW�IXQF LLOH�IRORVLWH�SHQWUX�DFWLYDUHD�VDX�GH]DFWLYDUHD�
XQXLD�GLQWUH�FHOH�GRX �WLSXUL�GH�UHVWULF LL�" 

2. Care sunt atributele ce pot fi asociate unui slot ? 
3. &H� UHVWULF LH� DUH� DWULEXWXO� type asupra valorilor luate de un slot ? Care sunt 

simbolurile pe care acesta le poate lua acesta ? 
4. De ce atribut este legat de obicei atributul allowed ? Care sunt toate formele pe 

FDUH�DFHVWD�OH�SRDWH� OXD�úL�FDUH�HVWH�VHPQLILFD LD�FXYkQWXOXL�?VARIABLE când 
acesta este folosit în atribut ? 
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5. &DUH� HVWH� VLQJXUXO� DWULEXW� DOORZHG� FDUH� UHVWULF LRQHD] � WLSXULOH� GH� GDWH"� (VWH�
HFKLYDOHQW �IRORVLUHD�DWULEXWXOXL�allowed-symbols cu cea a atributului allowed-
values ? De ce ? 

6. &H� VHPQLILFD LH� DX� SDUDPHWULL� DWULEXWXOXL� range ? Care este efectul folosirii 
cuvântului ?VARIABLE în locul unuia (sau ambilor) parametri ai atributului ? 

7. &DUH�VXQW�DWULEXWHOH�FX�FDUH�QX�SRDWH�IL�IRORVLW� vQ�FRQMXQF LH�DWULEXWXO�range ? 
$FHVW�DWULEXW�UHVWULF LRQHD] �WLSXULOH�GH�GDWH�LQWURGXVH�" 

8. Poate fi folosit atributul cardinality úi pentru sloturi singur-câmp ? Care este 
efectul folosirii cuvântului ?VARIABLE în cadrul acestuia ?  

9. Pentru ce este utilizat atributul default�"�&DUH�VXQW�HIHFWHOH�RE LQXWH�OD�IRORVLUHD�
lui ?NONE sau ?DERIVE ca parametri (într-XQ�PXOWLVORW�úL�vQWU-un slot) ? 

10. Când trebuie folosit atributul default-dynamic, în locul atributului default ? 
11. 3HQWUX� D� GHWHFWD� R� HURDUH� vQ� PRPHQWXO� DVHUW ULL� XQXL� IDSW� VDX� OD� vQF UFDUHD�

faptelor cu reset��FH�IHO�GH�UHVWULF LL�WUHEXLHVF�IRORVLWH��VWDWLFH�VDX�GLQDPLFH��" 
12. Cum se pot realiza mai multe nivele de prioritate, în care regulile sunt 

H[HFXWDWH� vQ� IXQF LH� GH� DFHVW� QLYHO� vQDLQWHD� FHORUODOWH"� 8QGH� YD� IL� SODVDW � vQ�
agenda�R�UHJXO �FDUH�DUH�SULRULWDWHD�FHD�PDL�PDUH�" 

13. 3RDWH�IL�SULRULWDWHD�XQHL�UHJXOL�GLQDPLF ��DGLF �SRDWH�IL�VFKLPEDW �SH�SDUFXUVXO�
H[HFX LHL�XQXL�SURJUDP�" 

 ������$SOLFD LL 

1. 6FULH L� XQ� SURJUDP� vQ� &/,36�� FDUH� V � DGXQH� QXPHUH� ELQDUH� úL� V � DILúH]H�
UH]XOWDWXO�RSHUD LHL�vQWU-XQ�QRX�IDSW��)DSWHOH�LQL LDOH�DU�SXWHD�IL� 

 (binary  (name A)  (digits  1  0  1  1  1) ) 
 (binary  (name B)  (digits  1  1  1  1  0) ) 
 (add-binary  (name1 A)  (name-2 B) ) 

,Q�XUPD�H[HFX LHL�SURJUDPXOXL�YD�IL�DVHUWDW�XQ�QRX�IDSW�vQ�OLVWD�GH�IDSWH� 
 (binary  (name A+B)  (digits 1  0  0  1  0  1) ) 
2. 6FULH L�XQ�SURJUDP�FDUH�V �IXUQL]H]H�vQ�IXQF LH�GH�WLSXO�GH sânge al unui pacient 

FH�DUH�QHYRLH�GH�R� WUDQVIX]LH�SRVLELOLL�GRQDWRUL��3URJUDPXO� WUHEXLH�V � LQ �FRQW�
GH� GLIHULWHOH� WLSXUL� GH� VkQJH� úL� GH� IDSWXO� F � R� JUXSD� 2� SRDWH� SULPL� GRDU� GH� OD�
JUXSD�2��JUXSD�$�GH�OD�JUXSD�2�úL�GH�OD�JUXSD�$��JUXSD�%�GH�OD�JUXSD�2��Jrupa 
$�úL�GH�OD�JUXSD�%��LDU�JUXSD�$%�GH�OD�RULFDUH�DOWD� 

3. 6H� FRQVLGHU � 1� SHUVRDQH� �1!��� úL� XQ� WDEHO� GH� GLPHQVLXQH� 1[1� vQ� FDUH� OD�
LQWHUVHF LD�OLQLHL�,�FX�FRORDQD�-�VH�DIO ���GDF �SHUVRDQD�,�R�FXQRDúWH�SH�SHUVRDQD�
úL���DOWIHO��'DF �VH�GDX�GRX �SHUVRDQH�[��\�care nu se cunosc între ele se cere: 

a) 1XP UXO� PLQLP� � GH� SHUVRDQH� �úL� FDUH� VXQW� DFHVWHD�� SULQ� LQWHUPHGLXO�
F URUD�\�SRDWH�IDFH�FXQRúWLQ �FX�[� 

b) 7RDWH�SRVLELOLW LOH�FD�\�V �SRDW �IDFH�FXQRúWLQ �FX�[� 
c) *UXSXO�PD[LPDO�GH�LQIOXHQ �GLQ�PDWULFH� 
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  5.9.  Probleme rezolvate 

1. Probleme Becurilor –� 'H� DFHDVW � GDW � QX� VH� PDL� FHUH� XWLOL]DWRUXOXL� V �
LQWURGXF �GH�OD�WDVWDWXU �SR]L LD�ILHF UXL�EHF�FH�VH�YD�DSULQGH��&DOFXODWRUXO�YD�
IL� DFHOD� FDUH� YD� IXUQL]D� VROX LLOH� GH� UH]ROYDUH� D� SUREOHPHL� SHQWUX� R� WDEO � GH�
3x3, 4x4 sau 5x5. Pentru table de dimensiuni mai mari problema poate fi 
DERUGDW �LGHQWLF�VDX�VH�SRDWH�JkQGL�XQ�DOJRULWP�GH�UH]ROYDUH�GLIHULW��,Q�DFHDVW �
SUREOHP �� FD� úL� vQ� SUREOHPD� GDPHORU� GH� DOWIHO� VH� YHGH� SXWHUHD� XQXL� OLPEDM�
bazat pe reguli, cum este CLIPS-ul de a rezolvD� R� SUREOHP �� FDUH� vQWU-o 
DERUGDUH� WLSLF �XQXL� OLPEDM�SURFHGXUDO� V-ar fi realizat recursiv sau cu for-uri 
LPEULFDWH��3UDFWLF�VH�HQXQ �UHJXOLOH�FODU�úL�PRWRUXO�&/,36-ului va fi cel care 
YD�F XWD�WRDWH�VROX LLOH� 

 �,Q�SUREOHPD�QRDVWU ��GDF �GLPHQVLXQHD�WDEORXOXL�HVWH�GLIHULW �GH������VDX����
faptul asertat de regula input_dimensiune� QX� YD� DSULQGH� QLFL� R� UHJXO � úL�
programul nu va face nimic. 

(deffacts date-initiale 
 (stare 0) 
 (stare 1)) 

(defrule input_dimensiune 
 => 
 (printout t "Introduceti dimensiunea tabloului : " crlf)  
 (assert (dimensiune (read))) ) 

(defrule solutie_3x3 
 (dimensiune 3) 
 (stare ?s1)  (stare ?s2)  (stare ?s3)  (stare ?s4)  (stare ?s5) 
 (stare ?s6)  (stare ?s7)  (stare ?s8)  (stare ?s9) 
 (test  (and  (oddp (+ ?s1 ?s2 ?s4))  
   (oddp (+ ?s2 ?s1 ?s3 ?s5))  
   (oddp (+ ?s3 ?s2 ?s6)) 
   (oddp (+ ?s4 ?s1 ?s5 ?s7)) 
   (oddp (+ ?s5 ?s2 ?s4 ?s6 ?s8)) 
   (oddp (+ ?s6 ?s3 ?s5 ?s9)) 
   (oddp (+ ?s7 ?s4 ?s8)) 
   (oddp (+ ?s8 ?s5 ?s7 ?s9)) 
   (oddp (+ ?s9 ?s6 ?s8)) )) 
 => 
 (printout t ?s1 ?s2 ?s3 crlf ?s4 ?s5 ?s6 crlf ?s7 ?s8 ?s9 crlf crlf)) 

(defrule solutie_4x4 
(dimensiune 4) 
(stare ?s1)  (stare ?s2)  (stare ?s3)  (stare ?s4) 
(stare ?s5&:(oddp (+ ?s1 ?s2 ?s5)) ) 
(stare ?s6&:(oddp (+ ?s2 ?s1 ?s3 ?s6)) ) 
(stare ?s7&:(oddp (+ ?s3 ?s2 ?s4 ?s7)) ) 
(stare ?s8&:(oddp (+ ?s4 ?s3 ?s8)) ) 
(stare ?s9&:(oddp (+ ?s5 ?s1 ?s6 ?s9)) ) 
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(stare ?s10&:(oddp (+ ?s6 ?s2 ?s5 ?s7 ?s10)) ) 
(stare ?s11&:(oddp (+ ?s7 ?s3 ?s6 ?s8 ?s11)) ) 
(stare ?s12&:(oddp (+ ?s8 ?s4 ?s7 ?s12)) ) 
(stare ?s13&:(oddp (+ ?s9 ?s5 ?s10 ?s13)) ) 
(stare ?s14&:(oddp (+ ?s10 ?s6 ?s9 ?s11 ?s14))&:(oddp (+ ?s13 ?s9 ?s14)) ) 
(stare ?s15&:(oddp (+ ?s11 ?s7 ?s10 ?s12 ?s15))&:(oddp (+ ?s14 ?s10 ?s13 ?s15)) ) 
(stare ?s16&:(oddp (+ ?s12 ?s8 ?s11 ?s16))&:(oddp (+ ?s15 ?s11 ?s14 ?s16)) 
  &:(oddp (+ ?s16 ?s12 ?s15)) ) 

 => 
 (printout  t  ?s1 ?s2 ?s3 ?s4  t  ?s5 ?s6 ?s7 ?s8  t  ?s9 ?s10 ?s11 ?s12  t  ?s13 ?s14 

?s15 ?s16  t t)) 

(defrule solutie_5x5 
 (dimensiune 5) 
 (stare ?s1)  (stare ?s2)  (stare ?s3)  (stare ?s4)  (stare ?s5) 
 (stare ?s6&:(oddp (+ ?s1 ?s2 ?s6)) ) 
 (stare ?s7&:(oddp (+ ?s2 ?s1 ?s3 ?s7)) ) 
 (stare ?s8&:(oddp (+ ?s3 ?s2 ?s4 ?s8)) ) 
 (stare ?s9&:(oddp (+ ?s4 ?s3 ?s5 ?s9)) ) 
 (stare ?s10&:(oddp (+ ?s5 ?s4 ?s10)) ) 
 (stare ?s11&:(oddp (+ ?s6 ?s1 ?s7 ?s11)) ) 
 (stare ?s12&:(oddp (+ ?s7 ?s2 ?s6 ?s8 ?s12)) ) 
 (stare ?s13&:(oddp (+ ?s8 ?s3 ?s7 ?s9 ?s13)) ) 
 (stare ?s14&:(oddp (+ ?s9 ?s4 ?s8 ?s10 ?s14)) ) 
 (stare ?s15&:(oddp (+ ?s10 ?s5 ?s9 ?s15)) ) 
 (stare ?s16&:(oddp (+ ?s11 ?s6 ?s12 ?s16)) ) 
 (stare ?s17&:(oddp (+ ?s12 ?s7 ?s11 ?s13 ?s17)) ) 
 (stare ?s18&:(oddp (+ ?s13 ?s8 ?s12 ?s14 ?s18)) ) 
 (stare ?s19&:(oddp (+ ?s14 ?s9 ?s13 ?s15 ?s19)) ) 
 (stare ?s20&:(oddp (+ ?s15 ?s10 ?s14 ?s20)) ) 
 (stare ?s21&:(oddp (+ ?s16 ?s11 ?s17 ?s21)) ) 
 (stare ?s22&:(oddp (+ ?s17 ?s12 ?s16 ?s18 ?s22)) &:(oddp (+ ?s21 ?s16 ?s22)) ) 
 (stare ?s23&:(oddp (+ ?s18 ?s13 ?s17 ?s19 ?s23))&:(oddp (+ ?s22 ?s17 ?s21 ?s23)) ) 
 (stare ?s24&:(oddp (+ ?s19 ?s14 ?s18 ?s20 ?s24))&:(oddp (+ ?s23 ?s18 ?s22 ?s24)) ) 
 (stare ?s25&:(oddp (+ ?s20 ?s15 ?s19 ?s25))&:(oddp (+ ?s24 ?s19 ?s23 ?s25)) 
   &:(oddp (+ ?s25 ?s20 ?s24)) ) 
 => 
 (printout  t  ?s1 ?s2 ?s3 ?s4 ?s5  t  ?s6 ?s7 ?s8 ?s9 ?s10  t  ?s11 ?s12 ?s13 ?s14 ?s15  

t  ?s16 ?s17 ?s18 ?s19 ?s20  t  ?s21 ?s22 ?s23 ?s24 ?s25  t t)) 

 ,Q�VROX LD�ILQDO �VH�SRDWH�REVHUYD�GDF �VH�DQDOL]HD] �SUREOHPD�F �WUHEXLH�V �
DYHP�VXPD�VW ULORU�YHFLQLORU�úL�D�FkPSXOXL�SH�FDUH�VH�IDFH�WHVWXO�LPSDU ��'LQ�DFHVW�
PRWLY�RULFH� VWDUH�QRX�DG XJDW �YD� vQFHUFD� V �QX�PRGLILFH� LPSDULWDWHD�VW ULOH�GHMD�
existente. S-D�SUHIHUDW� OD�XQ� PRPHQW�GDW� OHJDUHD� FRQGL LLORU�GH�YDULDELOH� úL� QX�XQ�
test fiQDO�FDUH�V � vQJOREH]H� WRDWH�FRQGL LLOH�SHQWUX�F �vQ�IHOXO�DFHVWD�VH�YD� LHúL�GLQ�
UHJXO � vQ�PRPHQWXO� vQ� FDUH�XQXO�GLQ�SDWWHUQ-XUL�QX�HVWH�DGHY UDW��$FHDVW � VROX LH�
RIHU �vQ�FD]XO�GH�ID �R�YLWH] �PDL�PDUH�vQ�J VLUHD�VROX LLORU� 
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2.  Problema calului - Pe o tDEO �GH�úDK�VH�GRUHúWH�PXWDUHD�XQXL�FDO�SH�WRDW �WDEOD�
de joc, trecându-VH�R�VLQJXU �GDW �SULQ�ILHFDUH�FkPS��6H�úWLH�IDSWXO�F �R�DVWIHO�GH�
SLHV �SRDWH�IL�PXWDW �GRDU�vQ�³/´�úL�F �GLQWU-XQ�FkPS�FHQWUDO�H[LVW ���SRVLELOLW L�
de a muta, cu cât ne apropiem de PDUJLQLOH� WDEOHL� QXP UXO� PXW ULORU� SRVLELOH�
VFDGH�� 6H� vQFHDUF � UH]ROYDUHD� PHWRGHL� SULQ� back-traking , astfel încât în 
momentul în care se ajunge într-R�SR]L LH�vQ�FDUH�QX�VH�PDL�SRDWH�PXWD��VH�YRU�
IDFH� �PXW UL� vQDSRL�SkQ �FkQG�SXWHP�PXWD�SH�XQ� �DOW� FkPS�GHcât cel anterior. 
3HQWUX�D�UHDOL]D�DFHDVWD�VH�PHPRUHD] �XOWLPD�PXWDUH�HIHFWXDW �vQ�VORWXO�mutare 
úL� VH� YD� UHDOL]D� R� PXWDUH� D� F UHL� QXP U� GH� RUGLQH� HVWH� PDL� PDUH� GHFkW� FHO� DO�
PXW ULL�UHDOL]DWH�DQWHULRU��(YLGHQW�F �OD�vQFHSXW�SHQWUX�ILHFDUH�PXWDUH�QRX �DFHVW 
QXP U�HVWH����DOWIHO�VSXV�WRDWH�FHOHODOWH���PXW UL�ILLQG�SRVLELOH�GH�UHDOL]DW��3HQWUX�
ILHFDUH� UHJXO � VH� YRU� IDFH� WHVWH� FD� PXWDUHD� GH� UHDOL]DW� V � ILH� UHDOL]DELO � vQ�
LQWHULRUXO� WDEOHL�úL�SH�XQ�FkPS�SH�FDUH�QX�V-a mai mutat Faptul flag SR]L LH ne 
DMXW � V � FRQWLQX P� PXW ULOH� GH� XQGH� DP� U PDV�� WRWRGDW � HO� PHPRUkQG� úL�
QXP UXO�PXW ULORU�HIHFWXDWH��GLQ�FHOH����SRVLELOH�� 

(deftemplate tabla  
 (slot lin (type INTEGER) (range 1 8)) 
  (slot col (type INTEGER) (range 1 8)) 
  (slot val (type INTEGER) (range 1 64)) 
  (slot mutare (type INTEGER) (default 0)) ) 

(deftemplate afisare  
 (slot linie (type INTEGER) (range 1 8)) 
 (slot coloana (type INTEGER) (range 1 8))) 

(deffacts init 
  (tabla (lin 1) (col 1) (val 1) (mutare 0)) 

 (pozitie 1) 
  (spatiu 0)) 

(defrule mutare_1   ; (linie =linie-1) (coloana=coloana+2); 
 (declare (salience -1)) 
 (pozitie ?poz) 
 ?f <- (tabla (lin ?l) (col ?c) (val ?poz) (mutare ?n)) 
 (test (and (>= ?l 2) (<= ?c 6) (< ?n 1) )) 
 (not (tabla (lin =(- ?l 1)) (col =(+ ?c 2)) )) 
 => 
 (modify ?f (mutare 1)) 
 (assert (mutare (- ?l 1) (+ ?c 2) )) ) 

(defrule mutare_2   ; (linie =linie+1) (coloana=coloana+2); 
 (declare (salience -2)) 
 (pozitie ?poz) 
 ?f <- (tabla (lin ?l) (col ?c) (val ?poz) (mutare ?n) ) 
 (test (and (<= ?l 7) (<= ?c 6) (< ?n 2) )) 
 (not (tabla (lin =(+ ?l 1)) (col =(+ ?c 2)) )) 
 => 
 (modify ?f (mutare 2)) 
 (assert (mutare (+ ?l 1) (+ ?c 2) )) ) 
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(defrule mutare_3   ; (linie =linie+2) (coloana=coloana+1); 
 (declare (salience -3)) 
 (pozitie ?poz) 
 ?f <- (tabla (lin ?l) (col ?c) (val ?poz) (mutare ?n) ) 
 (test (and (<= ?l 6) (<= ?c 7) (< ?n 3) )) 
 (not (tabla (lin =(+ ?l 2)) (col =(+ ?c 1)) )) 
 => 
 (modify ?f (mutare 3)) 
 (assert (mutare (+ ?l 2) (+ ?c 1) )) ) 

(defrule mutare_4   ; (linie =linie+2) (coloana=coloana-1); 
 (declare (salience -4)) 
 (pozitie ?poz) 
 ?f <- (tabla (lin ?l) (col ?c) (val ?poz) (mutare ?n)) 
 (test (and (<= ?l 6) (>= ?c 2) (< ?n 4) )) 
 (not (tabla (lin  =(+ ?l 2)) (col =(- ?c 1)) )) 
 => 
 (modify ?f (mutare 4)) 
 (assert (mutare (+ ?l 2) (- ?c 1) )) ) 

(defrule mutare_5   ; (linie =linie+1) (coloana=coloana-2); 
 (declare (salience -5)) 
 (pozitie ?poz) 
 ?f <- (tabla (lin ?l) (col ?c) (val ?poz) (mutare ?n)) 
 (test (and (<= ?l 7) (>= ?c 3) (< ?n 5) )) 
 (not (tabla (lin =(+ ?l 1)) (col =(- ?c 2)) )) 
 => 
 (modify ?f (mutare 5)) 
 (assert (mutare (+ ?l 1) (- ?c 2) )) ) 

(defrule mutare_6   ; (linie =linie-1) (coloana=coloana-2); 
 (declare (salience -6)) 
 (pozitie ?poz) 
 ?f <- (tabla (lin ?l) (col ?c) (val ?poz) (mutare ?n)) 
 (test (and (>= ?l 2) (>= ?c 3) (< ?n 6) )) 
 (not (tabla (lin =(- ?l 1)) (col =(- ?c 2)) )) 
 => 
 (modify ?f (mutare 6)) 
 (assert (mutare (- ?l 1) (- ?c 2) )) ) 

(defrule mutare_7   ; (linie =linie-2) (coloana=coloana-1); 
 (declare (salience -7)) 
 (pozitie ?poz) 
 ?f <- (tabla (lin ?l) (col ?c) (val ?poz) (mutare ?n)) 
 (test (and (>= ?l 3) (>= ?c 2) (< ?n 7) )) 
 (not (tabla (lin =(- ?l 2)) (col =(- ?c 1)) )) 
 => 
 (modify ?f (mutare 7)) 
 (assert (mutare (- ?l 2) (- ?c 1) )) ) 
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(defrule mutare_8   ; (linie =linie-2) (coloana=coloana+1); 
 (declare (salience -8)) 
 (pozitie ?poz) 
 ?f <- (tabla (lin ?l) (col ?c) (val ?poz) (mutare ?n) ) 
 (test (and (>= ?l 3) (<= ?c 7) (< ?n 8) )) 
 (not (tabla (lin =(- ?l 2)) (col =(+ ?c 1)) )) 
 =>  
 (modify ?f (mutare 8)) 
 (assert (mutare (- ?l 2) (+ ?c 1) )) ) 

(defrule trecere_un_cimp_inapoi 
 (declare (salience -10)) 
 ?f1 <- (pozitie ?poz&:(< ?poz 62)) 
 ?f2 <- (tabla (val ?poz) (mutare ?n)) 
 (not (mutare)) 
 => 
 (retract ?f1 ?f2) 
 (assert (pozitie (- ?poz 1))) ) 

(defrule trecere_cimp_urmator 
 ?f1 <- (pozitie ?poz&:(< ?poz 62)) 
 ?f2 <- (mutare ?l ?c) 
 => 
 (retract ?f1 ?f2) 
 (assert  (pozitie (+ ?poz 1))  
  (tabla (lin ?l) (col ?c) (val (+ ?poz 1)) (mutare 0)) ) ) 

(defrule gasit_solutie 
 (pozitie ?poz&:(eq ?poz 62)) 
 => 
 (printout t crlf " ____ ____ ____ ____ ____ ____ ____ ____" crlf) 
 (printout t "|    |    |    |    |    |    |    |    |"crlf) 
 (assert (afisare (linie 1) (coloana 1) )) ) 

(defrule afisare_solutie 
 ?f1 <- (afisare (linie ?l) (coloana ?c)) 
 (or (tabla (lin ?l) (col ?c) (val ?v)) 
      (spatiu ?v)) 
 => 
 (retract ?f1) 
 (format t "| %-2d " ?v) 
 (if (eq ?c 8) 
  then (printout  t  t "|____|____|____|____|____|____|____|____|" t) 
  (if (neq ?l 8) 
    then (printout t "|    |    |    |    |    |    |    |    |" crlf) 
            (assert (afisare (linie (+ ?l 1)) (coloana 1)) )   
   ) 

  else (assert (afisare (linie ?l) (coloana (+ ?c 1)) ))  
 ) 
) 
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 'DF �VH�GRUHúWH�VH�SRW�VFRDWH�GLQ�UHJXOLOH�mutare_1…mutare_8�GHFODUD LLOH�
GH�SULRULWDWH��$FHVWHD�VXQW�SXVH�GRDU�SHQWUX�D�QH�DVLJXUD�F �UHJXOLOH�VH�YRU�DSULQGH�
vQ�RUGLQHD�SH�FDUH�R�GRULP��GH� OD��� OD����� ,Q�PRG�QRUPDO� UHJXOLOH� VH�DFWLYHD] � vQ�
agenda în ordiQHD�vQ�FDUH�DFHVWHD�DX�IRVW�vQF UFDWH�� 
8OWLPHOH�GRX �UHJXOL�DILúHD] �VROX LD�J VLW ��IRORVLQGX-VH�GH�FDUDFWHUHOH�µB¶��µ_¶�úL�GH�
VSD LXO��6H�SUHIHU �IRORVLUHD�OXL�IRUPDW�SHQWUX�UHDOL]DUHD�XQHL�DILú UL�SH�XQ�QXP U�IL[�
GH�FDUDFWHUH��3HQWUX�D�FRQWLQXD�FX�XUP WRDUHD�VROX LH�DU�WUHEXL�UHDOL]DW �R�UHJXO �FX�
SULRULWDWHD� FHD� PDL� PLF �� FDUH� UHDSULQGH� UHJXOD� GH� WUHFHUH� FX� XQ�FkPS� vQDSRL�� 6H�
SRDWH�REVHUYD�IDSWXO�F �SXWHP�FRPDQGD�RSULUHD�GXS �XQ�QXP U�IL[DW�GH�PXW UL��vQ�
cazul nostru 62: (pozitie ?poz&:(< ?poz 62)). Varianta de backtracking nu este cea 
PDL� DYDQWDMRDV � PHWRG � GH� UH]ROYDUH� SH� FDUH� R� SXWHP� IRORVL� vQWU-un limbaj 
neprocedural. In cazul nostru un algoritm mai apropiat de problema damelor ar fi 
mult mai avantajos. 

3. Criptare Richelieu - Spre deosebire metodelH�RELúQXLWH�GH�FULSWDUH�D�XQRU�GDWH��
PHWRGH�FDUH�vQ�JHQHUDO�IRORVHVF�R�IXQF LH�GH�WUDQ]L LH��DFHDVW �FULSWDUH�VH�IRORVHúWH�
GH� QLúWH� úDEORDQH� OD� FLWLUHD� GDWHORU�� 0HWRGD� SRDUW � QXPHOH� FHOHEUXOXL� FDUGLQDO� DO�
)UDQ HL�� GHRDUHFH� vQ� WLPSXO� DFHVWXLD� VSLRQLL� IRORVHau uneori pentru a afla 
FRRUGRQDWHOH�úL�VFRSXO�XUP WRDUHL�ORU�PLVLXQL�R�IRDLH�SHUIRUDW ���SH�FDUH�GXS �FH�R�
SXQHDX� SHVWH� R� DQXPLW � SDJLQ � GLQWU-R� DQXPLW � FDUWH�� SXWHDX� FLWL� SULQ� SHUIRUD LL�
OLWHUHOH� YL]LELOH�� ,Q� FD]XO� QRVWUX� úDEORQXO� IRORVLW� WUHEXLH� V � GXF  la o criptare a 
LQIRUPD LHL�vQWU-XQ�PRG�XQLF�úL�FDUH�V �SHUPLW �WRWRGDW �úL�GHFULSWDUHD��RE LQHUHD�SH�
FDOH�LQYHUV �D�úLUXOXL�RULJLQDO�� 
 ,Q�FRQGL LLOH�vQ�FDUH�R�SHUVRDQ �GRUHúWH�SURWHMDUHD�GDWHORU�GLQWU-XQ�ILúLHU�GH�
SHUVRDQH�QHDXWRUL]DWH��vQ�FRQGL LLOH�vQ�FDUH�R�LQVWLWX LH�DUH�GDWH�VWULFW�VHFUHWH��D�F URU�
FRQ LQXW�QX�WUHEXLH�V �SRDW �IL�GHVFLIUDW��VH�IRORVHVF�DVWIHO�GH�PHWRGH�GH�FULSWDUH�D�
LQIRUPD LHL��'H�RELFHL�FHO�PDL�VLPSOX�VH�SRDWH�PRGLILFD�FRQ LQXWXO�XQXL�RFWHW�SULQ�
DG XJDUHD�XQHL�YDORUL�OD�YDORDUHD�LQL LDO ��SULQ�VKLIWDUHD�OD�GUHDSWD�VDX�OD�VWkQJD�VDX��
SULQ� HIHFWXDUHD� XQHL� IXQF LL� PDWHPDWLFH� VLPSOH�� $FHVWH� PHWRGH� GLQ� S FDWH� QX�
VFKLPE �úL�ORFXO�FDUDFWHUHORU��RFWH LORU��úL�GLQ�DFHVW�PRWLY�XQ�SURJUDP�GH�GHFULSWDUH�
folosit de un haker ar putea viza în priPXO�UkQG�DVWIHO�GH�RSHUD LL�GH�FRGLILFDUH��,Q�
FRQGL LLOH�vQ�FDUH�VH�VFKLPE �úL�ORFXO�RFWH LORU��úL�HYHQWXDO�VH�PDL�DSOLF �úL�R�IXQF LH�
GH� WUDQ]L LH�� LQIRUPD LD� GHYLQH� DSURDSH� LPSRVLELO� GH� GHFRGLILFDW� GDF � SHUVRDQD�
QHDXWRUL]DW �QX�FXQRDúWH�PRGXO�vQ�FDUH�úL-DX�VFKLPEDW�ORFXO�RFWH LL�vQWUH�HL� 
 0HWRGD� OXL� 5LFKHOLHX� VFKLPE � ORFXO� RFWH LORU� SULQ� VLPSOD� FLWLUH� D� GDWHORU�
dintr-R�PDWULFH�S WUDWLF �11�GXS �XQ�úDEORQ�SHUIRUDW�úL�URWLUHD�DFHVWXLD�SH�UkQG�OD�
����� ����� úL� ������ &RQGL LD� FD� XQ� úDEORQ� V � SRDW � GXFH� OD� R� FULSWDUH� FRUHFW � D�
LQIRUPD LHL�FRQVW �vQ�FLWLUHD�ILHFDUH�HOHPHQW�R�VLQJXU �GDW ��$OWIHO�VSXV�WUHEXLH�V �QH�
DVLJXU P� F � URWLQG� úDEORQXO� FLWLP� WRDWH� HOHPHQWHOH� PDWULFLL� R� VLQJXU � GDW �� 'LQ�
acest motiv într-XQ� úDEORQ� SHQWUX� R� PDWULFH� GH� 1[1� QX� WUHEXLH� V � DYHP decât o 
VLQJXU � SHUIRUD LH� SHQWUX� FHOH� SDWUX� SR]L LL� DOH� XQXL� HOHPHQW� (i,j); (N+1-j,N+1-i); 
(j,i); (N+1-i,N+1-i)� FRUHVSXQ] WRDUH� URWLULL� úDEORQXOXL�� ,QIRUPD LD� GLQWU-XQ� ILúLHU�
HVWH�VHJPHQWDW �vQ�úLUXUL�GH�1[1��FDUH�RGDW �FULSWDWH�SRW�IL�SXVH�vQ�ILúLHUXO�Friptat. 
6H� SUHFL]HD] � IDSWXO� F � SHQWUX� R� PDWULFH� S WUDWLF � FX� XQ� QXP U� LPSDU� GH� OLQLL�
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�FRORDQH��HOHPHQWXO�FHQWUDO� WUHEXLH�FLWLW� vQ�DIDUD� úDEORQXOXL� úL�DG XJDW�SULPXO� VDX�
HYHQWXDO� XOWLPXO� vQ� úLUXO� FRGLILFDW�� 6H� SRDWH� DOHJH� RULFH� úDEORQ� FDUH� UHVSHFW �
FRQGL LD�GH�PDL�VXV�úL�GLQ�DFHVW�PRWLY�QXP UXO�úDEORDQHORU�YDOLGH�FUHúWH�RGDW �FX�
GLPHQVLXQHD�1�D�PDWULFLL��SHQWUX�XQ�QXP U�PDL�PDUH�GH�OLQLL�úL�FRORDQH�úL�QXP UXO�
GH� úDEORDQH� SH� FDUH� SURJUDPXO� OH� SRDWH� XWLOL]D� FUHúWH��� 3HQWUX� D� FUHúWH�
complexitatea problemei se SRDWH� XWLOL]D� FkWH� XQ� úDEORQ� GLIHULW� SHQWUX� ILHFDUH� úLU�
VXFFHVLY�FRGLILFDW��GXS �XQ�QXP U�GH�DVWIHO�GH�RSHUD LL� UHYHQLQG� OD�SULPXO� úDEORQ�
XWLOL]DW��3HQWUX�R�VHFYHQ �GH�LQWUDUH��A B C D E F G H I J K L M N O P)�VH�RE LQH�OD�
LHúLUH�XQ�úLU�FRGLILFDW�vQ�PRG�XQLF�GHSHQGHQW�GH�úDEORQXO�XWLOL]DW� 
 
   A B C D     A  B  C D      A B C D     A B C D        A B C D 
 E  F  G H      E F G H     E F G H       E F G H E F G H 
   I J K L         I J K L       I J K L          I J  K L          I J K L 
 M N O P  M N O P  M N O P  M N O P  M N O P 

        rotire 0º       rotire 90º        rotire180º            rotire270º 

 'XS �FXP�VH�SRDWH�REVHUYD�úLUXO�FULSWDW�RE LQXW� IRORVLQG�úDEORQXO�GH�PDL�
VXV�FX�SHUIRUD LLOH�vQ����������������������������HVWH�(A G I L B D K N E H J P C F M O). 
'XS � FXP� VH� SRDWH� REVHUYD� XQD� GLQ� FDUDFWHULVWLFLOH� úDEORQXOXL� HVWH� DFHHD� F � DUH�
11��� SHUIRUD LL� �vQ� FD]XO� QRVWUX� ���� IDSW� QRUPDO� LQkQG� FRQW� F � vQ� XUPD� FHORU� ��
URWD LL�DOH�úDEORQXOXL�WUHEXLHVF�FLWLWH�WRDWH�HOHPHQWHOH�PDWULFLL��&HO�PDL�VLPOX�úablon 
GH�RE LQXW�DU�IL�DFHOD�vQ�FDUH�DYHP�VHOHFWDWH�HOHPHQWH� 

   A B C D     A  B  C D  E Pentru matricile patratice cu un numar impar  
 E  F  G H      F G H I J    GH�OLQLL�úL�FRORDQH�GXS �FXP�V-a mai spus 
   I J  K L          K L M N O  elementul centrDO�HVWH�FLWLW�R�VLQJXU �GDW � 
 M N O P  P R S T U   
     V X  X Z Q 

(deftemplate r (slot lin) (slot col))          ;deftemplate pentru sablon Richelieu 

(deftemplate m (slot lin) (slot col)          ;pentru fiecare element al matricii se  
  (slot val) (slot poz)) �����������VSHFLILF �úL�SR]L LD�VD� 

(deffacts date_init  
 (data A B C D E F G H I J K L M N O P) 
 (rotate 0) (rotate 90) (rotate 180) (rotate 270) 
 (r (lin 1) (col 1)) 
 (r (lin 2) (col 3))    ;pozitii perforatii 
 (r (lin 3) (col 1)) 
 (r (lin 3) (col 4)) 
 (nr_linie 1) ) 

 Sunt folosite faptele de control rotate pentru regulile care vor citi din 
PDWULFH� HOHPHQWHOH� GXS � úDEORQXO� URWLW� FX� XQ� QXP U� GH� JUDGH� úL� VXQW� VSHFLILFDWH�
SR]L LLOH�SHUIRUD LLORU� vQ� IDSWHOH�GHIWHPSODWH�r��3HQWUX�DúH]DUHD�HOHPHQWHORU� úLrului 
FH�YD�IL�FRGLILFDW�vQ�PDWULFHD�S WUDWLF �1[1�HVWH�IRORVLW�IDSWXO�(nr_linie 1). 



 138                                                              Programarea în CLIPS  prin exemple 
  

 (defrule matrice 
  (data $?d) 
  ?f <- (nr_linie ?n&:(<= ?n 4)) 
  => 
  (retract ?f) 
  (bind ?x (* 4 (- ?n 1))) 
  (assert  (m (lin ?n) (col 1) (poz (+ ?x 1)) (val (nth$ (+ ?x 1) $?d)) ) 

  (m (lin ?n) (col 2) (poz (+ ?x 2)) (val (nth$ (+ ?x 2) $?d)) ) 
   (m (lin ?n) (col 3) (poz (+ ?x 3)) (val (nth$ (+ ?x 3) $?d)) ) 
   (m (lin ?n) (col 4) (poz (+ ?x 4)) (val (nth$ (+ ?x 4) $?d)) ) 
   (nr_linie (+ ?n 1)) ) ) 

 (defrule rotate_0 
  (r (lin ?l1) (col ?c1)) 
  (r (lin ?l2) (col ?c2)) 
  (r (lin ?l3) (col ?c3)) 
  (r (lin ?l4) (col ?c4)) 
  (m (lin ?l1) (col ?c1) (val ?v1) (poz ?p1)) 
  (m (lin ?l2) (col ?c2) (val ?v2) (poz ?p2)) 
  (m (lin ?l3) (col ?c3) (val ?v3) (poz ?p3)) 
  (m (lin ?l4) (col ?c4) (val ?v4) (poz ?p4))  
  (test (and (< ?p1 ?p2 ?p3 ?p4) 
      (< ?p2 ?p3 ?p4) 
      (< ?p3 ?p4) ) ) 
  ?f <- (rotate 0) 
  => 
  (assert (cript ?v1 ?v2 ?v3 ?v4)) 
  (retract ?f) ) 

 (defrule rotate_90 
  (r (lin ?l1) (col ?c1)) 
  (r (lin ?l2) (col ?c2)) 
  (r (lin ?l3) (col ?c3)) 
  (r (lin ?l4) (col ?c4)) 
  (m (lin ?c1) (col  =(- 5 ?l1)) (val ?v1) (poz ?p1)) 
  (m (lin ?c2) (col  =(- 5 ?l2)) (val ?v2) (poz ?p2)) 
  (m (lin ?c3) (col  =(- 5 ?l3)) (val ?v3) (poz ?p3)) 
  (m (lin ?c4) (col  =(- 5 ?l4)) (val ?v4) (poz ?p4)) 
  (test (and (< ?p1 ?p2 ?p3 ?p4) 
      (< ?p2 ?p3 ?p4) 
      (< ?p3 ?p4) ) ) 
  ?f1 <- (cript $?v) 
  ?f2 <- (rotate 90) 
  => 
  (retract ?f1 ?f2) 
  (assert (cript $?v ?v1 ?v2 ?v3 ?v4)) ) 
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 (defrule rotate_180 
  (r (lin ?l1) (col ?c1)) 
  (r (lin ?l2) (col ?c2)) 
  (r (lin ?l3) (col ?c3)) 
  (r (lin ?l4) (col ?c4)) 
  (m (lin =(- 5 ?l1)) (col =(- 5 ?c1)) (val ?v1) (poz ?p1)) 
  (m (lin =(- 5 ?l2)) (col =(- 5 ?c2)) (val ?v2) (poz ?p2)) 
  (m (lin =(- 5 ?l3)) (col =(- 5 ?c3)) (val ?v3) (poz ?p3)) 
  (m (lin =(- 5 ?l4)) (col =(- 5 ?c4)) (val ?v4) (poz ?p4)) 
  (test (and (< ?p1 ?p2 ?p3 ?p4) 
   (< ?p2 ?p3 ?p4) 
   (< ?p3 ?p4) ) ) 
  ?f1 <- (cript $?v) 
  ?f2 <- (rotate 180) 
  => 
  (retract ?f1 ?f2) 
  (assert (cript $?v ?v1 ?v2 ?v3 ?v4)) ) 

 (defrule rotate_270 
  (r (lin ?l1) (col ?c1)) 
  (r (lin ?l2) (col ?c2)) 
  (r (lin ?l3) (col ?c3)) 
  (r (lin ?l4) (col ?c4)) 
  (m (lin =(- 5 ?c1)) (col ?l1) (val ?v1) (poz ?p1)) 
  (m (lin =(- 5 ?c2)) (col ?l2) (val ?v2) (poz ?p2)) 
  (m (lin =(- 5 ?c3)) (col ?l3) (val ?v3) (poz ?p3)) 
  (m (lin =(- 5 ?c4)) (col ?l4) (val ?v4) (poz ?p4)) 
  (test (and (< ?p1 ?p2 ?p3 ?p4) 
      (< ?p2 ?p3 ?p4) 
      (< ?p3 ?p4) ) ) 
  ?f1 <- (cript $?v) 
  ?f2 <- (rotate 270) 
  => 
  (retract ?f1 ?f2) 
  (assert (cript $?v ?v1 ?v2 ?v3 ?v4)) ) 


