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Don’t Care conditions are marked in a truth table or a Kmap as X.  The X means that we don’t care 
whether the value is a zero or a one. 

• When don’t care cells are part of a group, the don’t care cell has been assigned a 1. 
• When don’t care cells are not part of a group, the don’t care cell has been assigned a 0. 

 
EXAMPLE 3.19 Simplify the Boolean function whose truth table is given below: 
 

𝒎𝒎𝒊𝒊 𝒘𝒘 𝒙𝒙 𝒚𝒚 𝒛𝒛 𝑭𝑭 
𝒎𝒎𝟎𝟎 0 0 0 0 X 
𝒎𝒎𝟏𝟏 0 0 0 1 1 
𝒎𝒎𝟐𝟐 0 0 1 0 X 
𝒎𝒎𝟑𝟑 0 0 1 1 1 
𝒎𝒎𝟒𝟒 0 1 0 0 0 
𝒎𝒎𝟓𝟓 0 1 0 1 X 
𝒎𝒎𝟔𝟔 0 1 1 0 0 
𝒎𝒎𝟕𝟕 0 1 1 1 1 
𝒎𝒎𝟖𝟖 1 0 0 0 0 
𝒎𝒎𝟗𝟗 1 0 0 1 0 
𝒎𝒎𝟏𝟏𝟏𝟏 1 0 1 0 0 
𝒎𝒎𝟏𝟏𝟏𝟏 1 0 1 1 1 
𝒎𝒎𝟏𝟏𝟏𝟏 1 1 0 0 X 
𝒎𝒎𝟏𝟏𝟏𝟏 1 1 0 1 0 
𝒎𝒎𝟏𝟏𝟏𝟏 1 1 1 0 0 
𝒎𝒎𝟏𝟏𝟏𝟏 1 1 1 1 1 
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SOLUTION: 
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𝑭𝑭𝟐𝟐(𝒘𝒘, 𝒙𝒙, 𝒚𝒚, 𝒛𝒛) = 𝒘𝒘′𝒙𝒙′ + 𝒚𝒚𝒚𝒚 
 

𝒎𝒎𝒊𝒊 𝒘𝒘 𝒙𝒙 𝒚𝒚 𝒛𝒛 𝑭𝑭𝟏𝟏 
𝒎𝒎𝟎𝟎 0 0 0 0 1 
𝒎𝒎𝟏𝟏 0 0 0 1 1 
𝒎𝒎𝟐𝟐 0 0 1 0 1 
𝒎𝒎𝟑𝟑 0 0 1 1 1 
𝒎𝒎𝟒𝟒 0 1 0 0 0 
𝒎𝒎𝟓𝟓 0 1 0 1 0 
𝒎𝒎𝟔𝟔 0 1 1 0 0 
𝒎𝒎𝟕𝟕 0 1 1 1 1 
𝒎𝒎𝟖𝟖 1 0 0 0 0 
𝒎𝒎𝟗𝟗 1 0 0 1 0 
𝒎𝒎𝟏𝟏𝟏𝟏 1 0 1 0 0 
𝒎𝒎𝟏𝟏𝟏𝟏 1 0 1 1 1 
𝒎𝒎𝟏𝟏𝟏𝟏 1 1 0 0 0 
𝒎𝒎𝟏𝟏𝟏𝟏 1 1 0 1 0 
𝒎𝒎𝟏𝟏𝟏𝟏 1 1 1 0 0 
𝒎𝒎𝟏𝟏𝟏𝟏 1 1 1 1 1 
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𝑭𝑭𝟐𝟐(𝒘𝒘, 𝒙𝒙, 𝒚𝒚, 𝒛𝒛) = 𝒘𝒘′𝒛𝒛 + 𝒚𝒚𝒚𝒚 
 

𝒎𝒎𝒊𝒊 𝒘𝒘 𝒙𝒙 𝒚𝒚 𝒛𝒛 𝑭𝑭𝟐𝟐 
𝒎𝒎𝟎𝟎 0 0 0 0 0 
𝒎𝒎𝟏𝟏 0 0 0 1 1 
𝒎𝒎𝟐𝟐 0 0 1 0 0 
𝒎𝒎𝟑𝟑 0 0 1 1 1 
𝒎𝒎𝟒𝟒 0 1 0 0 0 
𝒎𝒎𝟓𝟓 0 1 0 1 1 
𝒎𝒎𝟔𝟔 0 1 1 0 0 
𝒎𝒎𝟕𝟕 0 1 1 1 1 
𝒎𝒎𝟖𝟖 1 0 0 0 0 
𝒎𝒎𝟗𝟗 1 0 0 1 0 
𝒎𝒎𝟏𝟏𝟏𝟏 1 0 1 0 0 
𝒎𝒎𝟏𝟏𝟏𝟏 1 0 1 1 1 
𝒎𝒎𝟏𝟏𝟏𝟏 1 1 0 0 0 
𝒎𝒎𝟏𝟏𝟏𝟏 1 1 0 1 0 
𝒎𝒎𝟏𝟏𝟏𝟏 1 1 1 0 0 
𝒎𝒎𝟏𝟏𝟏𝟏 1 1 1 1 1 

 

 
Please note that 𝐹𝐹1(𝑤𝑤, 𝑥𝑥, 𝑦𝑦, 𝑧𝑧) ≠ 𝐹𝐹2(𝑤𝑤, 𝑥𝑥, 𝑦𝑦, 𝑧𝑧) 
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IN CLASS EXERCISE.  Find a minimized Boolean function for the 𝐹𝐹(𝑤𝑤, 𝑥𝑥, 𝑦𝑦, 𝑧𝑧) =
∑(2,6,10,14,15), 𝑋𝑋(4,11,12,13) where 𝑋𝑋(4,11,12,13) identifies the cells containing the don’t 
care conditions. 
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SOLUTION: 
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𝑭𝑭𝟏𝟏(𝒘𝒘, 𝒙𝒙, 𝒚𝒚, 𝒛𝒛) = 𝒘𝒘𝒘𝒘 + 𝒚𝒚𝒚𝒚′ 
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𝑭𝑭𝟐𝟐(𝒘𝒘, 𝒙𝒙, 𝒚𝒚, 𝒛𝒛) = 𝒘𝒘𝒘𝒘 + 𝒚𝒚𝒚𝒚′ 
 


