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Problem: 

Convert the formula to Zhegalkin polynomial. 

(𝑥𝑦𝑧̅̅ ̅) ∣ ( 𝑥 ∣∣ ( 𝑦 ∣∣ 𝑧 ) ). 

Solution:  

𝑓(𝑥, 𝑦, 𝑧) = (𝑥𝑦𝑧̅̅ ̅) ∣ ( 𝑥 ∣∣ ( 𝑦 ∣∣ 𝑧 ) ) 

For the Sheffer stroke we have:  

𝑥 ∣ 𝑦 = 𝑥𝑦̅̅ ̅ ⇒ 𝑓(𝑥, 𝑦, 𝑧) = (𝑥𝑦𝑧̅̅ ̅) ∣ ( 𝑥 ∣∣ ( 𝑦 ∣∣ 𝑧 ) ) = (𝑥 𝑦𝑧̅̅ ̅) ∣ ( 𝑥 ∣∣ 𝑦𝑧̅̅ ̅ ) = (𝑥 𝑦𝑧̅̅ ̅) ∣ (𝑥 ∙ 𝑦𝑧̅̅ ̅̅̅ ̅̅ ̅̅ ̅) = 

De Morgan′s law
xy̅̅ ̅ = x̅ ∨ y̅

⇒ = (𝑥 𝑦𝑧̅̅ ̅) ∣ (𝑥̅ ∨ 𝑦𝑧̿̿ ̿) = (𝑥 𝑦𝑧̅̅ ̅) ∣ (𝑥̅ ∨ 𝑦𝑧) = 𝑥 ⋅ 𝑦𝑧̅̅ ̅ ⋅ (𝑥̅ ∨ 𝑦𝑧)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ = 𝑥 ⋅ 𝑥̅ ⇒  

= 𝑥 ⋅ 𝑦𝑧̅̅ ̅ ⋅ 𝑥̅ ∨ 𝑥 ⋅ 𝑦𝑧̅̅ ̅ ⋅ 𝑦𝑧̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ = 0 ∨ 0̅̅ ̅̅ ̅̅ ̅ = 0̅ = 1 ⇒ 𝑓(𝑥, 𝑦, 𝑧) = 1, this is the desired Zhegalkin polynomial of the 

function 𝑓(𝑥, 𝑦, 𝑧) (in this case the polynomial is a constant, i.e., only the free term is nonzero). 
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