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These slides show reduction of digital logic equations using the formal 
Boolean laws
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Digital Logic Reduction – Formal Laws

• Logic expression laws / identities
Reminder – this is not algebra
+ → OR
* → AND
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Digital Logic Reduction – Formal Laws

• Example 1
• Reduce to SOP form

ab + bc(a + c)
ab + bca + bcc
ab + bca + bc
ab + b(ca + c)

ab + b(c)
ab + bc

ab + bc(a + c)
ab + b(ca + cc)

ab + b(c)
ab + bc
ab + bc

distributive
idempotent
reverse distributive
covering

distributive
idempotent
covering
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Digital Logic Reduction – Formal Laws

• Example 2
• Reduce to SOP form

ab(c+d)+!(a+d)!c
abc + abd +!(a+d)!c 
abc + abd + (!a!d)!c
abc + abd + !a!c!d

distributive
DeMorgan’s
commutative

ab(c+d)+(a+d)c
abc + abd +(a+d)c 
abc + abd + (a d) c
abc + abd +  a c d

distributive
DeMorgan’s
commutative
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Digital Logic Reduction – Formal Laws

• Example 3
• Redo example 2 but with the results in POS form

DeMorgan’s

DeMorgan’s

DeMorgans

distributive

complement

DeMorgan’s

consensus

ab(c+d)+(a+d)c

ab(c+d) * (a+d)c

(a+b+(c+d)) * ((a + d) + c)

(a+b+ c d) * (a + d + c)

aa + ad + ac + ba + bd + bc + c d a + c d d + c d c

0 + ad + ac + ba + bd + bc + c d a + 0 + 0

(a+d)(a+c)(b+a)(b+d)(b+c)(c+d+a)

(a+d)(a+c)(a+b)(a+c+d)
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