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Sheet 2 Solution 
 

Q1. Draw the Logic Circuit diagram for the following Boolean expression 

 

a) 𝑭 = 𝑨𝑩̅̅ ̅̅ + 𝑪̅(𝑬 + 𝑫̅)      

 
b) 𝑭 = [𝑨 + 𝑩𝑪𝑫̅̅ ̅̅ ̅̅  ][𝑨𝑫̅̅ ̅̅ + 𝑩(𝑪̅ + 𝑨)] 

 
c) 𝑭 = 𝑨 + 𝑩̅̅ ̅̅ ̅̅ ̅̅ + 𝑨̅. (𝑪 + 𝑩̅) 
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Q2.  Find the Boolean expression output and the complement for the following 

circuits. 

 

 

 

                     𝑿 = 𝑨̅𝑩 + 𝑨𝑪̅ + 𝑨𝑩𝑪 
 

          

 

 

 

 

 

 

                     𝑿 = 𝑨𝑩̅ 

                     𝒀 = 𝑨 ⊕ 𝑩̅̅ ̅̅ ̅̅ ̅̅ ̅ 

                     𝒁 = 𝑨̅𝑩 

 
 
 

 

 

 

 

                 𝑫 = (𝑨̅𝑩 + 𝑪̅)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ (𝑨 + 𝑪) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                 𝑸 = (𝑨𝑩̅ ̅̅ ̅̅ ̅   + (𝑨 + 𝑩𝑪)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ )
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 

 

Fig. 2 

Fig. 3 

 

Fig. 4 
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Q3. Apply DeMorgan’s Law to the following expressions: 
 

a) 𝑭 = 𝑨𝑩̅̅ ̅̅ + 𝑪̅(𝑬 + 𝑫̅)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  

𝑭 =   (𝑨𝑩)̅̅ ̅̅ ̅̅ ̅̅̅̅ ̅̅ ̅̅ ̅̅ . 𝑪̅(𝑬 + 𝑫̅)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ = 𝑨𝑩. (𝑪 ̅̅ + 𝑬 + 𝑫 ̅̅̅̅̅ ̅̅ ̅̅ ̅̅ ̅ ) 

= 𝑨𝑩(𝑪 + 𝑬 ̅𝑫̅̅) = 𝑨𝑩(𝑪 + 𝑬 ̅𝑫) 

 

b) 𝑭 = (𝑨 + 𝑩̅̅ ̅̅ ̅̅ ̅̅ )(𝑨 + 𝑨̅𝑩̅)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ 

 

𝑭 =   (𝑨 + 𝑩)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ + (𝑨 + 𝑨 ̅𝑩 ̅ )̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ = (𝑨 + 𝑩) + (𝑨̅. (𝑨 ̅𝑩 ̅ )̅̅ ̅̅ ̅̅ ̅̅  ) 

= (𝑨 + 𝑩) + (𝑨̅. (𝑨 ̅̅ + 𝑩̅̅ )) = (𝑨 + 𝑩) + 𝑨̅(𝑨 + 𝑩) 

 

c) 𝑭 = 𝑨(𝑩 + 𝑪)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ + 𝑪̅𝑬𝑫̅̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅   

𝑭 =   𝑨(𝑩 + 𝑪)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅. (𝑪 ̅𝑬𝑫 ̅̅̅)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ = 𝑨(𝑩 + 𝑪). (𝑪̅̅  + 𝑬̅ + 𝑫̅̅) 

= 𝑨(𝑩 + 𝑪)(𝑪 + 𝑬̅ + 𝑫) 

 

d) 𝑭 = (𝑨𝑩𝑪𝑬̅̅ ̅̅ ̅̅ ̅̅ ̅)𝑪̅(𝑬 + 𝑫̅)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ 

 

𝑭 =   (𝑨𝑩𝑪𝑬)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ + 𝑪̅̅ + (𝑬 + 𝑫 ̅̅̅)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ = 𝑨𝑩𝑪𝑬 + 𝑪 + (𝑬̅. 𝑫̅̅) 

= 𝑨𝑩𝑪𝑬 + 𝑪 + 𝑬̅. 𝑫 
 

 

 

 

 

Q4. Find the duals of the logic expressions in Q3. 

a) 𝑭 = 𝑨𝑩̅̅ ̅̅ + 𝑪̅(𝑬 + 𝑫̅)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  

𝑭𝒅 = (𝑨 + 𝑩̅̅ ̅̅ ̅̅ ̅̅ )𝑪̅ + 𝑬𝑫̅̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ 

 

b) 𝑭 = (𝑨 + 𝑩̅̅ ̅̅ ̅̅ ̅̅ )(𝑨 + 𝑨̅𝑩̅)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ 

𝑭𝒅 =  𝑨𝑩̅̅ ̅̅ + 𝑨. (𝑨̅ + 𝑩̅)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ 

 

c) 𝑭 = 𝑨(𝑩 + 𝑪)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ + 𝑪̅𝑬𝑫̅̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅   

𝑭𝒅 =  (𝑨 + 𝑩𝑪̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅)(𝑪̅ + 𝑬 + 𝑫̅̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅) 

 

d) 𝑭 = (𝑨𝑩𝑪𝑬̅̅ ̅̅ ̅̅ ̅̅ ̅)𝑪̅(𝑬 + 𝑫̅)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ 

 

𝑭𝒅 = 𝑨 + 𝑩 + 𝑪 + 𝑬̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ + 𝑪̅ + 𝑬𝑫̅̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  
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Q5. Write down the truth table for a logic expressions in Q1 (c) and Q3 (b). 

a) 𝑭 = 𝑨 + 𝑩̅̅ ̅̅ ̅̅ ̅̅ + 𝑨̅. (𝑪 + 𝑩̅) 

    

 

 

 

 

 

 

 

 

 

             b) 𝑭 = (𝑨 + 𝑩̅̅ ̅̅ ̅̅ ̅̅ )(𝑨 + 𝑨̅𝑩̅)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ 

    

 

 

 

 

 

 

Q6. Apply Graphical DeMorgan’s Theorem to the following logic circuits: 

 

a)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A B C F 

0 0 0 1 

0 0 1 1 

0 1 0 0 

0 1 1 1 

1 0 0 0 

1 0 1 0 

1 1 0 0 

1 1 1 0 

A B F 

0 0 0 

0 1 1 

1 0 1 

1 1 1 
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b)  

 
 

 

 

 

 

 

 

 

c)  

 

 

 

 

 

 

 

 

d)  

  

 

 

 

 

 

 

  


