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Chapter 2 Part 1 Content
= Logic Circuit
= Boolean Algebra (BA)
» Two-Value Boolean Algebra
= Boolean Algebra Postulate
» Proving Postulates by Using Truth Table
" Priority Operator
* Duality Principal
* Boolean Algebra: Basic Theorems
o 1. Theorem 1 (Idempotency)
o 2. Theorem 2 (NULL element for + and . Operator)
o 3. Theorem 3 (Involution)
o 4. Theorem 4 (Absorption)
o0 5. Theorem 5 (variant)

o 6. Theorem 6 (DeMorgan)

o 7. Theorem 7 (Consensus)
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Logic Circuit

= |Logic circuit can be represented by a block with inputs on one side and outputs on the other side.
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= |nput/output signals are discrete/digital, always represented by two voltages (high voltage/low voltage)
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= Difference between digital and analog
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Advantage of Digital Circuit compared to Analog Circuit

= More reliable (simpler circuit, less noise)
= Give accuracy (can be determined)
= But slow response
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Main advantage of two-valued logic circuits.

= Mathematical model — Boolean Algebra
= Assist in design, analysis, simplify logic circuit.
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Boolean Algebra (BA)

What is an Algebra? (e.g. algebra of integers)
% Set of elements (e.g. 0,1,2,...)

+ Set of operations (e.g.+,-,%,...)

# Postulates/axioms (e.g. 0+x=x,...)
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Boolean Algebra is taken from George Boole who used BA to study human logical reasoning-calculus proposition.
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Shannon introduced switching algebra (for two-value Boolean Algebra) i.e. two stable representation
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Boolean Algebra Postulate

Closure For every x,y in B
e X + yisinB

e X.yisin B

Commutative Law For every x,yin B
*X+y=y+X
e X.y = V.X

Associative Law For every x,y,zin B
c(x+Ytz=x+F+2=x+y+z

e (xy).Z = x.(y.2) = XVy.Z
|dentity (Oand 1)

e 0+x=x+ 0 = xforeveryxinB

e 1.x = x.1 = xforeveryxinB

Distributive Law For everyx,y,zinB
ex(y+2) =&y + (x2)
ex + (y.2) = X+ y).(X+ 2)

Complement For every x in B, there exists element x" in B such that:

ex+x =1

ex.x =0
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Priority Operator
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= Duality Principal
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= Boolean Algebra: Basic Theorems

o 1. Theorem 1 (Idempotency)

o 2.Theorem 2 (NULL element for + and . Operator)

o 3.Theorem 3 (Involution)
o 4.Theorem 4 (Absorption)
o 5. Theorem 5 (variant)

o 6. Theorem 6 (DeMorgan)

o 7. Theorem 7 (Consensus)

Boolean Algebra: Basic Theorems

Theorem 1 (Idempotency)

X.X = X (by dauality)
. Theorem 2 (NULL element for + x+1=1
and . Operator)

x.0 =20
Theorem 3 (Involution) x) = «x

Theorem 4 (Absorption)

X+ x.y =X

x.(x +y) =x

Theorem 5 (variant)

x+x'.y=x+y
x.(x' +y) = xy

Theorem 6 (DeMorgan)

!

(x +y) =x"y
(x.y) =x"+y

Theorem 7 (Consensus)

x.y + x.z + yz =

x+y).&x+2)y+2z)=U+y.& + 2)

x.y + x'.z
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