Algebra de Chaveamento

Prof. Edson S. Gomi

Departamento de Engenharia de Computacdo e Sistemas Digitais (PCS)

lo. Semestre de 2018

Prof. Edson S. Gomi Algebra de Chaveamento



Algebra de Chaveamento

@ Ao final do estudo deste tépico vocé sabera:

Os conceitos da Algebra Booleana e da Algebra de
Chaveamento

Os axiomas e Teoremas da Algebra de Chaveamento
Demonstracdo de Teoremas por Inducio Finita

Os Teoremas de DeMorgan

As portas l6gicas Inversora, AND e OR

O Diagrama Légico

O Principio da Dualidade

A Tabela Verdade

Os conceitos de Literal, Termo Produto, Soma de
Produtos, Termo Soma, Produto de Somas, Termo
Normal, Mintermo e Maxtermo

A Soma e o Produto Canénico
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Teoremas de 1 variavel

(TH X+0=X (T17) X- 1=X (Identities)

(T2) X+1=1 (T27) X- 0=0 (Null elements)
(T2) X+X=X (T37) X- X=X (Idempotency)
(T4 X))’ =X (Involution)

(T5) X+X" =1 (T57) X- X”=0 (Complements)

Fonte das figuras: Wakerly - Digital Design

Prof. Edson S. Gomi Algebra de Chaveamento



Teoremas de 2 ou 3 variaveis

(T6) X+Y=Y+X (T6") X-Y=Y-X (Commutativity)
(T7) X+Y)+Z=X+(Y+2) (T7) X-Y)-Z=X-(Y-2) (Associativity)
(T8) X-Y+X-Z=X-(Y+2) (T&)  (X+Y)-(X+2Z)=X+Y-Z (Distributivity)
(T9) X+X-Y=X (T9") X-(X+Y)=X (Covering)
(T10)  X-Y+X-Y'=X (TI0)  (X4Y)-(X+Y)=X (Combining)
(T11) X-Y4+X -Z+Y-Z=X-Y+X -Z (Consensus)

(T (X+Y)-(X+2)-(Y+2)=(X+Y)- (X+2)
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Teoremas de n variaveis

(T12) X+X+...+4X=X

(T12)  X.X- X=X

(T13) (X~ Xy Xp) =X+ X+ o+ X,/

(TI3) X+ X4+ X)) =X - Xy - o - X,/

(T14) [FX, Xy ees Xty D =FOX XY o Xy oo )
(TI15)  FX;, Xg o0 X =X, - F(1, Xy, ... n)+Xl F(0, X, ...
(TIS) F(X}, Xg .os X = [Xg + F(0, X, ..., 1 I +F(L X,

X
Xl

(Generalized idempotency)

(DeMorgan’s theorems)

(Generalized DeMorgan’s theorem)

(Shannon’s expansion theorems)
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DeMorgan: Teorema T13

(b) v Z=X'+Y (d) Z=X'+Y
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DeMorgan: Teorema T13'

X+Y
(a) é i Z=(X+YY (© éﬂ Z=(X+Yy
X
X X
(b) . v Z=X"-Y (d) Yﬂ Z=X"-Y
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Circuito Légico “Tipo 1"

X Y z X Y z X Y z
LOW LOW Low 0 0 0 1 1 1
LOW HIGH Low 0 1 0 1 0 1
HIGH LOwW Low 1 0 0 0 1 1
HIGH HIGH | HIGH 1 1 1 0 0 0

Prof. Edson S. Gomi Algebra de Chaveamento



Circuito Légico “Tipo 2"

X Y z X Y z X Y z
LOW LOW | Low 0 0 0 1 1 1
LOW HIGH | HIGH 0 1 1 1 0 0
HIGH LOW | HIGH 1 0 1 0 1 0
HIGH HIGH | HIGH 1 1 1 0 0 0
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Circuito de Légica Positiva
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Circuito de Légica Negativa

type 2
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Tabela Verdade

Row X Y Z F Minterm Maxterm
0 0 0 0 F@0,0,0) XY’z X+Y+2Z
1 0 0 1 F(0,0,1) XY’z X+Y+2Z
2 0 1 0 F(0,10) XYz’ X+Y'+Z
3 0o 1 1 F(O,1,1) XYz X+Y'+2Z
4 I 0 0 F(,0,0) X-Y"-2Z X'+Y+Z
5 1 0 1 F(1,0,1) X-Y'-Z X'+Y+2Z
6 1 1 0 F(1,1,0) X-Y- -z X'+Y'+Z
7 11 1 F(1,1,1) X-Y-Z X'+Y’'+2’
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