Unit 2 Boolean Algebra I
Basic Operations I

Boolean Variables. X, Y, Z ... takes “07,"1”
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Complement: 0<>1 x<> X (Or X< X)
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AND 0-0=0 0:-1=0 1-0=0 1-1=1
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OR 0+0=0 0+1=1

1+0=1 1+1=1
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Boolean Expressionsand Truth Tables I

Boolean Expresson F, =AB+C F,=[A(C+D)|'+BE

B— > F,=[A(C+D)]'+BE
E_
If A=B=C=1D=E=0

= K =1.0+1=1
F,=[1(1+0)]'+1-0=0




Truth Table
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Basic Theorems and Laws of Boolean Algebra I

— (AB+D)E+1 = 1
(AB+D)(AB+D) = 0




Commutative Law Xy = yX X+Yy=Yy+X

(Xy)z=x(yz) = xyz
(X+Y)+Z2=X+(Yy+2)=X+Yy+2Z

D
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Associative Law {

C

= Xyz=1 = x=l=y=z
X+y+z=0 = x=0=y=z




AND distributes over OR
V4 = XZ
Xy+2) = v+ [ Distributive Law|

x+yz = (x+¥)-(¥+3) | oR distributes over AND
Only valid for Boolean Algebra

pf (X+Y)- (X+2) = X-(X+2+Y(X+2) = X-X+XZ+YyX+YyzZ
= X+ XZ+ YX+YyZ = XA+z+y)+Yyz
= X+VyzZ
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Simplification Theorems

<~ Duality—
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Xy+xy. = X (X+y)(X+Y')
X+xy = X ---1 X(X+Y)

Xy'+y

I
X

pf 1 X+xy = X(1+Y) 2. (X+y)(X+Yy') = xX+W
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Ex 1. Z = ABC+A
- A(1+BC)
— A

{AJFB'C + D+EF}{A+B'C + (D+EF)}

X y X y
A+B'C

X

AB+CYB'D+C'E" ((AB+C)
)

y
= X+V

B'D+C'E+(AB+C)’
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Multiplying out and Factoring I

Sum of Product F orm :
ABC + A'B'C + ABC"
AB'+CD'E + AC'E'
ABC '+DEFG + H
A+B+C+D'E

(A+B)CD+EF not SOP form I

Why do you need SOP or POS form ?
And How?




Multiplying Out: Get expressionsto be SOP form I

When multiplying out:
Use (A+B)(A+C) =A +BC

A + BCYA + D+E
Ex. - | = A+xy

= A+BC(D+E)

= A+ BCD + BCE
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Product of Sum form (POYS) I

(A+B')(C+D+E)(A+C'+E")
(A+B)(C+D+E)F

AB'C(D'+E)

Factoring: get expression to be POS form

Use: Xx+yz = (X+y)(X+2)
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Product of Sum form (POS): Example I

Ex 1. A+B'CD

(A+B")(A+C)(A+ D)

2. AB+C'D = (AB+C')(AB'+D)
= (A+C')(B+C')(A+ D)(B+D)

3. CD+CE+G'H = C(D+E"Y+G'H
= (C+G'H)(D+E+G'H)
(C+G)(C+H)(D+E+G')(D+ E'+H)
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Realization: 2-level realization

3

AB'+CD 'E + AC'E’

|

POS
(A+B)(C+D+E)(A+C'+E")

Y

-
-

-
Da=Da
-

??97?

A, B, C'" Use I|nverter I
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DeMorgan's La\_/Is

(X+Y)'=X"Y"

(XY)'=X"+Y"

Homework

22 2.5 2.7(b)(c) 2.9 2.13 2.15 2.17 2.20 2.22 2.28
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