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CAPITOLUL 1 

 
 

(OHPHQWH�GH�DOJHEU �ERROHHDQ  
 
 

 Algebra Boole�D�IRVW�FRQFHSXW �GH�F WUH�PDWHPDWLFLDQXO�HQJOH]�*HRUJH�%RROH�
(1815 ÷�������FD�R�PHWRG �VLPEROLF �GH�WUDWDUH�D�IXQF LLORU�ORJLFLL�IRUPDOH��$ELD�vQ�
19����&ODXGH�6KDQQRQ�DYHD�V �R�XWLOL]H]H�SHQWUX�SULPD�RDU �OD�DQDOL]D�FLUFXLWHORU�GH�
FRPXWD LH�� 
 $OJHEUD�%RROH��FXQRVFXW � úL� VXE�GHQXPLUHD�GH�$OJHEUD� ORJLF  sau Calculul 
SURSR]L LRQDO,�RSHUHD] �FX�SURSR]L LL�GHVSUH�FDUH�VH�SRDWH�DILUPD�F �VXQW�DGHY UDWH 
sau false��)LHF UHL�SURSR]L LL� L� VH�SRDWH�DVRFLD�R�YDULDELO � �QXPLW �YDULDELO � ORJLF  
sau ELQDU �� FDUH� LD� YDORDUHD� �� FkQG� SURSR]L LD� HVWH� DGHY UDW � úL� �� FkQG� SURSR]L LD�
HVWH�IDOV � 
 

 Exemple: 
 )LH�XQ�vQWUHUXS WRU�;�F UXLD�vL�DVRFLHP�YDULDELOD�[��ILJ������D� 
 
 
 

 
a)               b) 

 
)LJ��������([SOLFDWLY �SHQWUX�SURSR]L LLOH�VLPSOH 

D��vQWUHUXS WRUXO�;�HVWH��QX�HVWH��DF LRQDW 
E��ERELQD�UHOHXOXL�<�HVWH��QX�HVWH��H[FLWDW  

 
 3URSR]L LD� �ÌQWUHUXS WRUXO� ;� HVWH� DF LRQDW�� SRDWH� IL� DGHY UDW � �[ ��� VDX� IDOV �
(x=0). 
 SiPLODU�� SHQWUX� ERELQD� GH� UHOHX� <�� ILJ�� ���� E�� VH� SRDWH� FRQVWUXL� SURSR]L LD�
�%RELQD�<�HVWH�H[FLWDW ���SURSR]L LH�FDUH�SRDWH�IL�DGHY UDW ��\ ���VDX�IDOV ��\ ��� 

 
 3URSR]L LLOH�SRW�IL�simple (cazul exemplelor anterioare) sau compuse. 
 3URSR]L LLOH�FRPSXVH sunt�FHOH�D�F URU�YDORDUH�GH�DGHY U�GHSLQGH�GH�YDORDUHD�
GH� DGHY U� D� SURSR]L LLORU� VLPSOH� GLQ� FDUH� VH� FRPSXQ� úL� GH� WLSXO� OHJ WXULORU� ORJLFH�

dintre acestea. 
 /HJ WXULOH�ORJLFH��RSHUD LLOH��GH�ED] �VXQW�SUH]HQWDWH�vQ�WDE������ 
 6H� REVHUY � F � GHQXPLULOH� úL� VLPEROXULOH� RSHUD LLORU� ORJLFH� GLIHU � GH� OD� XQ�
GRPHQLX� OD� DOWXO�� ÌQ� FHOH� FH� XUPHD] �� YRP� XWLOL]D� DSURDSH� H[FOXVLY� QRWD LLOH� GLQ�
PDWHPDWLF � 
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 �����7DE��������'HQXPLUHD�úL�VLPEROL]DUHD�RSHUD LLORU�GH�ED]  
 

0DWHPDWLF  /RJLF  7HKQLF  
3ULPD�OHJH�GH�FRPSR]L LH 

(suma lRJLF � 
x1+ x2 

 
'LVMXQF LH 

x1∨ x2 

 
SAU (OR) 

x1∨ x2 
$�GRXD�OHJH�GH�FRPSR]L LH 

(produsul logic) 
x1⋅ x2 

&RQMXQF LH 
x1∧ x2 

ù,��$1'� 
x1⋅ x2 

Elementul invers 

x  
1HJD LH 

 x 
NU (NOT) 

x  
 
 3URSR]L LD�FRPSXV �SRDUW �QXPHOe de IXQF LH� ORJLF  sau IXQF LH�ELQDU � úL� LD�
YDORDUHD�ORJLF ���FvQG�HVWH�DGHY UDW �úL���FvQG�HVWH�IDOV � 
 )XQF LD� ORJLF � HVWH� FRPSOHW� GHILQLW � FX� DMXWRUXO� XQXL� WDEHO� ILQLW� �tabel de 
DGHY U��DYvQG�vQ�SULPHOH�FRORDQH�YDORULOH�ORJLFH�DOH�SURSR]L LLORU�VLPSOH�(considerate 
LQGHSHQGHQWH�� úL� vQ� XOWLPD� FRORDQ � -� YDORULOH� ORJLFH� DOH� IXQF LHL�� RE LQXWH� SULQ�
DSOLFDUHD�RSHUD LLORU�ORJLFH�DVXSUD�YDORULORU�ORJLFH�FRUHVSXQ] WRDUH�DOH�SURSR]L LLORU�
simple. 
 

�����)XQF LL�ORJLFH�HOHPHQWDUH 
 
 3RUQLQG�GH�OD�H[SUHVLD�JHQHUDO �D�XQHL�IXQF LL�GH�Q�YDULDELOH�ELQDUH� 
 y = f (x1, x2, ..., xn),        (1.1) 
REVHUY P� F � QXP UXO� WRWDO� GH� WHUPHQL� FDUH� VH� SRW� FRQVWUXL� FX� DMXWRUXO� FHORU� Q�
variabile binare este m = 2n��LDU�QXP UXO�WRWDO�GH�IXQF LL�FDUH�UH]XOW �FRPELQkQG�vQWUH�
ei cei m termeni este: 

 
n2m

m

0j

n
m

1
m

0
mfn 22

j)!(mj!

m!
C...CCN ==

−
=+++= ∑

=
               (1.2) 

 

 3DUWLFXODUL]kQG�UHOD LLOH�������SHQWUX�Q� ������úL���YDULDELOH��RE LQHP� 
 - pentru n = 0, Nf0� ���IXQF LL�úL�DQXPH�\1� ���úL�\2 = 1; 
 - pentru n = 1, deci y = f (x), Nf1� ���IXQF LL�úL�DQXPH�\1 = 0, y2 = 1, y3 = x,  
y4 = x ; 
 - pentru n = 2, deci y = f (x1, x2��� VH� RE LQ� 1f2�  � ��� IXQF LL� SH� FDUH� OH�
SUH]HQW P�vQ�WDEHOXO����� 
 'HúL� WDEHOXO� ���� HVWH� VXJHVWLY� SULQ� HO� vQVXúL�� SUH]HQW P� vQ� FRQWLQXDUH� XQHOH�
REVHUYD LL�úL�FRPHQWDULL�XWLOH� 
 - ordinea x2x1� D� YDULDELOHORU� GLQ� WDEHOHOH� GH� DGHY U� GHFXUJH� GLQ� PRGXO� GH�
VFULHUH�ELQDU �D�XQXL�QXP U�]HFLPDO� 
 (N)zec. = 2n-1xn + 2n-2xn-1 + ... + 21x2 + 20x1 = (xnxn-1 ... x2x1)bin.,   (1.3) 
unde xn este -�GXS �FXP�VH�REVHUY �- bitul cel mai semnificativ, iar x1 - bitul cel mai 



Elemente de algebr
������� ���	��


 �

SX LQ�VHPQLILFDWLY� 
 

7DE��������)XQF LL�ORJLFH�GH�GRX �YDULDELOH 
 

CIRCUITUL )81& ,$��/2*,&   
Nr. 
crt. 

Structura 
UHOHLVWLF  

Denumirea Tabelul de 
DGHY U 

6FKHPD�ORJLF  
HFKLYDOHQW  

6LPEROXO�úL 
expr. alg. 

Denu-
mirea 

 
1. 

 Circuit 
deschis 

   
y1 = 0 

 
Element 

nul 

 
2. 

 Circuit 
închis 

   
y2 = 1 

 
Element 

unu 
     
 x1 y3  

 0 0  
 1 1  

 
 

3. 

  
 

Neinversor 

     

  
 
 

y3 = x1 

 
 

Identita-
te 

     
 x1 y4  

 0 1  
 1 0  

 
 

4. 

  
 

Inversor 

     

  
 
 

y4 = 1x  

 
 ������� � �

 

     
 x2 y5  

 0 0  
 1 1  

 
 

5. 

  
 

Neinversor 

     

  
 
 

y5 = x2 

 
 

Identita-
te 

     

 x2 y6  

 0 1  

 1 0  

 
 

6. 
 
 

  
 

Inversor 

     

  
 
 

y6 = 2x  

 
 ������� � �

 
 
 

     
 x2 x1 y7  

 0 0 0  
 0 1 0  
 1 0 0  
 1 1 1  

 
 
 

7. 

  
 
 � �
 

(AND) 

     

  
 
 
 

y7 = x1 ⋅ x2 

 
 
 

Conjunc-� �
 

     

 x2 x1 y8  

 0 0 1  

 0 1 1  

 1 0 1  

 1 1 0  

 
 
 

8. 

  
 
 � �

-NU 
(NAND) 

     

  
 
 
 

y8 = 21 xx ⋅  

 
 

Negarea 
conjunc-

iei 
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CIRCUITUL )81& ,$��/2*,&   
Nr. 
crt. 

Structura 
UHOHLVWLF  

Denumirea Tabelul de 
DGHY U 

6FKHPD�ORJLF  
HFKLYDOHQW  

6LPEROXO�úL 
expr. alg. 

Denu-
mirea 

     

 x2 x1 y9  

 0 0 0  
 0 1 1  
 1 0 1  
 1 1 1  

 
 
 

9. 

  
 
 

SAU 
(OR) 

     

  
 
 
 

y9= x1 + x2 

 
 
 

Disjunc-� �
 

     

 x2 x1 y10  

 0 0 1  
 0 1 0  
 1 0 0  
 1 1 0  

 
 
 

10. 

  
 
 

SAU-NU 
(NOR) 

     

  
 
 
 

y10= 21 xx +  

 
 

Negarea 
disjunc-� �	�

 

     

 x2 x1 y11  

 0 0 1  
 0 1 0  
 1 0 0  
 1 1 1  

 
 
 

11. 

  
 

COINCI--/.0�
 

(NXOR) 

     

  
 
 

y11=x1~x2= 

2121 xxxx +
 

 
 
 

Echiva- 
le1  

     

 x2 x1 y12  

 0 0 0  

 0 1 1  

 1 0 1  

 1 1 0  

 
 
 

12. 
 
 
 

  
 

SAU 
EXCLUSIV 

(XOR) 

     

  
 
 

y12=x1⊕x2= 

2121 xxxx +  

 
 

Negarea 
echiva-2 � 1 �	�

 

     

 x2 x1 y13  

 0 0 1  
 0 1 0  
 1 0 1  
 1 1 1  

 
 
 

13. 

  
 

(nu are 
denumire 3�4 1�5 � 376 �78 9  

     

  
 
 
 

y13= x 1+x2 

 
 

Implica-� �
 : � 6 � 3 8  

     

 x2 x1 y14  

 0 0 0  

 0 1 1  

 1 0 0  

 1 1 0  

 
 
 

14. 

  
 

INTERDIC- 
IE 

     

  
 
 

y14= 21 xx +  

=x1⋅ x 2 

 
 

Negarea 
implica-� �	�

 
directe 
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