
Chapter 4- Boolean Algebra 
_________________________________________________________________________________________________________________________ 
 
 

__________________________________________________________________________________ 
DBM 20083 DISCRETE MATHEMATICS  26 
 
 

 

 

 

 

 

 

 

   

X X’ 

0 1 

1 0 

 

   

X Y F=X+Y 

0 0 0 

0 1 1 

1 0 1 

1 1 1 

 

   

X Y F=X•Y 

0 0 0 

0 1 0 

1 0 0 

1 1 1 

 

Example 1: 

 

Find the value of  

1.0 + (0 + 1̅̅ ̅̅ ̅̅ ̅)  

 

Solution: 

1.0 + (0 + 1̅̅ ̅̅ ̅̅ ̅) 

= 0 + (1̅) 

= 0 + 0 

= 0  
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IDENTITIES OF BOOLEAN ALGEBRA 

 

IDENTITY NAME 

𝒙̿ = 𝒙 Law of the double complement 

𝒙 + 𝒙 = 𝒙 
𝒙. 𝒙 = 𝒙 

Idempotent laws 

𝒙 + 𝟎 = 𝒙 
𝒙. 𝟏 = 𝒙 

Identity laws 

𝒙 + 𝟏 = 𝟏 
𝒙. 𝟎 = 𝟎 

Domination laws 

𝒙 + 𝒚 = 𝒚 + 𝒙 
𝒙𝒚 = 𝒚𝒙 

Commutative laws 

𝒙 + (𝒚 + 𝒛) = (𝒙 + 𝒚) + 𝒛 
𝒙(𝒚𝒛) = (𝒙𝒚)𝒛 

Associative laws 

𝒙 + 𝒚𝒛 = (𝒙 + 𝒚)(𝒙 + 𝒛) 
𝒙(𝒚 + 𝒛) = 𝒙𝒚 + 𝒙𝒛 

Distributive laws 

(𝒙𝒚)̅̅ ̅̅ ̅̅ = 𝒙̅ + 𝒚̅ 
(𝒙 + 𝒚)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ = 𝒙̅𝒚̅ 

De Morgan’s laws 

𝒙 + 𝒙𝒚 = 𝒙 
𝒙(𝒙 + 𝒚) = 𝒙 

Absorption laws 

𝒙 + 𝒙 = 𝟏 Unit property 

𝒙𝒙̅ = 𝟎 Zero property 
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LOGIC GATES 

  

 

 

 

 

 

 

 

Example 2 : 

 
 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1- The Inverter 

 

Performs the Boolean NOT 

operation. 

1- The AND Gate 

 

 

Performs the Boolean AND 

operation  

X 

Y 
X

1- The OR Gate 

 

 

Performs the Boolean AND     

operation  

Y 

X 

DRAW A LOGIC CIRCUIT CORRESPONDING TO THE BOOLEAN 

EXPRESSION 

                     (A +  B̅̅ ̅̅ ̅̅ ̅̅ ̅)(C + D)𝐶̅ 
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Example 3: 

 

 

 

 

 

 

 

  

 

 

 

Example 4: 

 
  

 

 

 

 

 

 

 

 

EXPRESS THE OUTPUT FROM THE GIVEN CIRCUITS 

        

      𝑌 = 𝐴 + 𝐵𝐶 + 𝐷̅                                  𝑌 = (𝐴 + 𝐵)𝐶 

 

MINIMIZE BOOLEAN EXPRESSION USING KARNAUGH MAP 

Minimize the following Boolean expression by using K-map. 

𝐹(𝑥, 𝑦, 𝑧) = 𝑥𝑦𝑧 + 𝑥𝑦𝑧̅ + 𝑥𝑦̅𝑧 

 
𝒚𝒛 𝒚𝒛̅ 𝒚̅𝒛̅ 𝒚̅𝒛 

𝒙 1 1 0 1 

𝒙̅ 0 0 0 0 

= 𝒙𝒚 + 𝒙𝒛 

 

 

 

 

 

 

 

 

 


