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Logic Expressions: 

X = A … Inverter 

X = AB … AND 

X = A + B ... OR 

X = AB ... NAND 

X = A + B ... NOR 

Q = (A O B) = A.B + A.B … X-OR 

Q = (A O B) = (A.B) + (A.B) … X-NOR 

 

Boolean Algebra and Logic Simplification 

Laws and Rules of Boolean algebra:   

 

 

1. Commutative law 
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Application of associative law of addition 

 

The associative law of multiplication is written as follows for three variables: 

A (BC) = (AB) C 

This law states that it makes no difference in what order the variables are grouped when ANDing 

more than two variables. Figure 4–6 illustrates this law as applied to 2-input AND gates. 

 

Application of associative law of multiplication. 

 

The distributive law is written for three variables as follows:  

                                     A (B + C) = AB + AC                                       Equation 4–5  

This law states that ORing two or more variables and then ANDing the result with a single 

variable is equivalent to ANDing the single variable with each of the two or more variables and 

then ORing the products. The distributive law also expresses the process of factoring in which 

the common variable A is factored out of the product terms, for example,  

AB + AC = A (B + C). Figure 4–7 illustrates the distributive law in terms of gate implementation. 

2. Associative law 

3. Distributive law 
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Rules of Boolean algebra 

The following table lists 12 basic rules that are useful in manipulating and simplifying Boolean 

expressions. Rules 1 through 9 will be viewed in terms of their application to logic gates. Rules 

10 through 12 will be derived in terms of the simpler rules and the laws previously discussed. 
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H.W: 

Prove that 
(X+Y) (X+Z) =X+YZ 


