l DIGITAL SYSTEM DESIGN '
UNIT 1 : LOGIC SIMPLIFICATION AND COMBINATIONAL LOGIC DESIGN
Today’s Target

> Boolean Algebra Rules «
> Boolean Algebra Law
» De-Morgan’s Theorem e

/

» Simplification Numerical

>DPP
» AKTU University Question /



BOOLEAN ALGEBRA

used to analyze and simplify the digital (logic) circuits

uses only the binary numbers 1.e. 0 and 1

called as Binary Algebra or logical Algebra

invented by George Boole in 1854
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Rule in Boolean Algebra
* Variable used can have only two values. A N O
>

* Binary | = HIGH and Binary 0 = LOW.

— )
* Complement of a variable 1s represented by an overbar (-)/(%). /] = A

* Thus it B=0then B’=1and if B=1 then B'’=0.

A+ = 17

* ORing of the variables is represented by a plus (+) sign between them. Ex

* Logical ANDing of the two or more variable 1s represented by a dot between
them. Ex- A.B.C. or ABC.
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Boolean Laws

* There are six types of Boolean Laws. A (.o

1)

2)

3)

Commutative law: A +2 - R A

Associative law: A <E>Jr C> — A (B T A C

Distributive law: /| + (B+C) = @* P’) +C

A
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A B=PRA

A.(%~C>:(A-@>'C

A+0=1 At A=A

ANDIawNH . At R= |
OR law: ¥ s A0 Kl
A

INVERSION law: ﬁ: A
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@ff_ De- Morgan’s Theorem
) (A+By=A'B' . AtB = A B
invert and replace OR with AND

—_—————

s A> > |45 = A E
2)(AB)=A"+B AB= A

invert and replace AND with o{gz 1L
A .
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éw Using the above laws, simplify the following expression: @

(A+B)A+C) B

(AHB)(A#C) Ej} ]
A(A+C)+ 5<Q+c> r‘Df

AN+ACH AR+ BC

AN D L;w A+ Act AR+ BC
AR

BR. LoD AQ‘*QJ“A%J‘%C
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[+ A= A+ ART BC c
AND (oo AOEDY+ BC 2 ¥
.
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Simplify the following expression: C + (BC)’

r+ Bt C
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& Simplify the following expression:(AB)'(A” + B)(B’ + B) éw
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g}f_ Simplify the following expression: (A + C)(AD + AD’)+ AC +C “g(\i

,Aa—c)(ADf-%TD>+}\CfC 2l
(O%—C?(”D*BD* c(hh OAHZ |
(g+¢)(A)TC nyB=]  AND L&
2+ AC T+ C N PtC Aoz A
A/—\ﬂ%uc = A A=Hh
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“@ Simplify the following expression: A’(A+ B)+ (B + AA)(A+B’) @

A’(Mg)mrmmﬁ(% /'?3) .

ARt ant(BrA)(ATE)
O+ APtAB+ BB+ ARNT AB
Art AT O+ A+ AR

(A + A(I+ D)

A1)+ A (1)
S+ H




@ Simplify the following expression: A+ B(A + C) + AC “@

“ ArB(R+C)+ AC
A+ A+ BC + AC

A(H P) + BC+ hC
ArBCHAC

A(l+c)+ BC

CFemy
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Simplify :

a) {(AB)’+C}B

b) AB+ BC(B + ()

c) AB(B'C +AC)

d (A+B +C’)(A+B’+C)(A+B+C’)

Results:

a) ABC’ /
b) B(A + C)
c) ABC

S

d A+ (B'C')

DPP



UNIVERSITY QUESTIONS

QUESTION
State and Prove Demorgan’s theorem

MARKS
10 marks

ANSWER
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