DIGITALNA LOGIKA

Booleova algebra



Booleova algebra

« Neutralni element

Komplement
a) A+0=A a)A+A=1
b) A*1=A b) A*A=0
*  Komutativnost Distributivnost
a) A+B=B+A a) A*(B+C)=A*B+A*C
b) A*B=B*A b) A+B*C=(A+B)*A+C)
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Komutativnost A+B=B+A A-B=B-A

Asocijativnost (A+B)+C=A+(B+C) (A-B)C=A-(B-0)
Distributivnost A-(B+C)=(A-B)+(A-C) A+ BC =(A+B) (A*C)
Neutralni element A+0=A A-1=A
A+A=A A-A=A
Komplementarnost A+A =1 A-A=0
De Morganovi zakoni A+B=AB AB=A+ B
Involutivnost A=A
Anihilacija A+l1=1 A-0=0
Apsorpcija A-(A+B)=A A+A -B=A
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De Morganovi teoremi

A+ B=—A-DB T e
s B | A8 T = = T A'BB-(1:B) primjenade Morganovih zakona
T ; _;,; *E o o =(A+B):B-B  primjenapraviaB B = B
=T ' i =0 =(A+B)'B  primjenapraviaB B = B
A - B=A +B AL g
S . 3 ——— - i =5 = B{A+1) primjena pravila (4%1) =1
4 | -
1 | - B
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1. Dokazati da vrijedi
A*(A+A*B)=A*B

+A* (A+A*B)=

«=A*((A+A)*(A+B) -drugi zakon distribucije

«=A*(1*(A+B)) -komplement
c=A*((A+B)*1) -komutacija

- =A* (A +B) -neutralni element
«=(A*A) + (A*B) -prvi zakon distribucije
=0+ (A*B) -komplement

= (A*B)+0 -komutacija

e=A*B -neutralni element




2. Pomocu pravila logicke algebre minimizirati
logicku funkciju:

Y =ABC+ABC+ABC+ABC

Y=AB(C+C)+AB(C+C) A Y

Y=AB*1+AB*1
Y=A(B+B)

=
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3. Napisati izraz za ovu logicku shemu. Potom izraz
minimizirati, te nacrtati pojednostavljenu shemu.
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(A+E+B)'(A+§)

1 (A *B)

Ty




4. Na osnovu zadanog logiCkog izraza nacrtati
pripadajuc¢i logi€Cku shemu. Potom minimizirati
logiCki izraz. Nacrtati logiCku shemu minimiziranog
Izraza.

AeBe(A+B)e*(A+B)
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AeBe(A+B)e(A+B)




Be(A+B)e(A+B)

(A+B) e (A+B)* (A B)

(AeA+AeB+B*A+B*B) * (A * B)

(A'B+B'A+B) (A ® B)

Be(A+A+1)*(A*B) BeA*B || AeB
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5. Zadani logicki izraz minimizirati, a potom
nacrtati minimiziranu logicku shemu.

(A'B+_C)'(A°E+C)+(A'E)
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(A°B+_C)°(A'§+C)+(A°E)

(A'B+€)-(K+B+C)+(A°E)

(A*BeA+AeBeB+AeBeC+CeA+CeB+CeC)+A*C

(A*B+A*BeC+CeA+C*B)+AsC

AeBe(1+C)+Ce (A+B+A)
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6. Na osnovu zadanog logiCkog izraza nacrtati
pripadajucu logicku shemu.

« Zadani logiCki Izraz minimizirati, te nacrtati
minimiziranu logicku shemu.

_B+C°B+A°§+C
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_B+C°B+A°E+C
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B+Ce*B+A*B+C
BeCeB+A*B+C

B°_C+C+A°B_

(B+C)°(E+C)+A°_B

B+C+A*B (B+A)°(B+E)+C
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7. Pomocu pravila logicke algebre minimizirati
logicku funkciju:

Y= AB+C)+ B(AC+ B)
= AB+C) B(AC+ B) =
= A(B+C) ABC + BB =
= A(B+C)- ABC+ B =
= A(B+C) B(AC +1) =
= AB(B+C)= ABB + ABC =
= AB+ ABC = AB(1+C)= AB
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8. Pomocu pravila logiCcke algebre minimizirati
logicku funkciju:

Y =(A+D)-ABC+C+D-B+AD  |Dvostruki komplement

e

——

=(A+D)KBE+ C.D}

'De Morganovo pravilo

S —

e

= (A + D)ABC + ﬁﬁBEK +D) De Morganovo pravilo
={AABC + ABCD + ABCD + BCDD -0
=KB({D+ D)+ BCD _

- ABC+BCD
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9. Pomocu pravila logicke algebre
minimizirati logicku funkciju:

Y=A+B-(AB+C)-(B+C)
= 4+ B-(4BB+ BC + ABC+ ()=
AB(BC + ABC) =

ABBC + AABBC = ABC
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Zadaci za vjezbu:

Napisati drugu stranu slijedecih zakona (aksioma i teorema)
Booleove algebre:

A+ A= A B =
.aq+|:|= _;";1-|—EB:
AdsBe(= A A=

Pomocdu pravila Booleove algebre pojednostavniti zadane
logicke funkcije:

Y=A+B(A+B*()

Y=A*B+A*C+B

Y=A+B(AB+C)+AB
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