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EX2: if you have number defined 𝐚 = [𝟏𝟎 𝟏𝟎𝟎] find the final (𝐖) to this vector. 

𝐚𝟏𝟏 𝐚𝟏𝟐 𝐲 𝐖𝟏 𝐖𝟐 𝐲̂ 𝐞𝐫𝐫𝐨𝐫 𝐖𝟏𝐧𝐞𝐰 𝐖𝟐𝐧𝐞𝐰 𝐲̂ 𝐞𝐫𝐫𝐨𝐫 

10 100 1 0 0 0 1 1 1 1 0 

100 10 1 1 1 1 0 1 1   

10 10 1 1 1 1 0 1 1   

100 100 1 1 1 1 0     

𝟏)   𝐲 = ∑𝐚𝐢𝐣 = 𝐚𝟏𝟏 + 𝐚𝟏𝟐 ⟹ (10 + 100) = 110 > 0 = 𝟏 

W1 = 0 ,   W2 = 0 

𝐲̂ = 𝐟∑𝐖𝐢𝐚𝐢 = 𝐟(𝐖𝟏𝐚𝟏𝟏 +𝐖𝟐𝐚𝟏𝟐) ⟹  (0 ∗ 10 + 0 ∗ 100) =  (0) = 𝟎 

𝐞𝐫𝐫𝐨𝐫 = 𝐲 − 𝐲̂ ⟹ 1− 0 = 𝟏 

𝐖𝟏𝐧𝐞𝐰 = 𝐖𝟏𝐨𝐥𝐝 + 𝛂(𝐲 − 𝐲̂)𝐚𝟏𝟏 ⟹ 0+ 1(1)10 = 10 > 0 = 𝟏 

𝐖𝟐𝐧𝐞𝐰 = 𝐖𝟐𝐨𝐥𝐝 + 𝛂(𝐲 − 𝐲̂)𝐚𝟏𝟐 ⟹ 0+ 1(1)100 = 100 > 0 = 𝟏 

𝐲̂ = 𝐟(𝐖𝟏𝐚𝟏𝟏 +𝐖𝟐𝐚𝟏𝟐) ⟹  (1 ∗ 10 + 1 ∗ 100) =  (110) > 0 = 𝟏 

𝐞𝐫𝐫𝐨𝐫 = 𝐲 − 𝐲̂ ⟹ 1− 1 = 𝟎 

𝟐)   𝐲 = ∑𝐚𝐢𝐣 = 𝐚𝟏𝟏 + 𝐚𝟏𝟐 ⟹ (100 + 10) = 110 > 0 = 𝟏 

𝐲̂ = 𝐟∑𝐖𝐢𝐚𝐢 = 𝐟(𝐖𝟏𝐚𝟏𝟏 +𝐖𝟐𝐚𝟏𝟐) ⟹  (1 ∗ 100 + 1 ∗ 10) =  (110) > 0 = 𝟏 

𝐞𝐫𝐫𝐨𝐫 = 𝐲 − 𝐲̂ ⟹ 1− 1 = 𝟎 

𝐖𝟏𝐧𝐞𝐰 = 𝐖𝟏𝐨𝐥𝐝 + 𝛂(𝐲 − 𝐲̂)𝐚𝟏𝟏 ⟹ 1+ 1(0)100 = 10 > 0 = 𝟏 

𝐖𝟐𝐧𝐞𝐰 = 𝐖𝟐𝐨𝐥𝐝 + 𝛂(𝐲 − 𝐲̂)𝐚𝟏𝟐 ⟹ 1+ 1(0)10 = 100 > 0 = 𝟏 

𝐲̂ = 𝐟(𝐖𝟏𝐚𝟏𝟏 +𝐖𝟐𝐚𝟏𝟐) ⟹  (1 ∗ 10 + 1 ∗ 100) =  (110) > 0 = 𝟏 

𝟑)   𝐲 = ∑𝐚𝐢𝐣 = 𝐚𝟏𝟏 + 𝐚𝟏𝟐 ⟹ (10 + 10) = 20 > 0 = 𝟏 

𝐲̂ = 𝐟∑𝐖𝐢𝐚𝐢 = 𝐟(𝐖𝟏𝐚𝟏𝟏 +𝐖𝟐𝐚𝟏𝟐) ⟹  (1 ∗ 10 + 1 ∗ 10) =  (20) > 0 = 𝟏 

𝐞𝐫𝐫𝐨𝐫 = 𝐲 − 𝐲̂ ⟹ 1− 1 = 𝟎 

𝐖𝟏𝐧𝐞𝐰 = 𝐖𝟏𝐨𝐥𝐝 + 𝛂(𝐲 − 𝐲̂)𝐚𝟏𝟏 ⟹ 1+ 1(0)10 = 10 > 0 = 𝟏 
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𝐖𝟐𝐧𝐞𝐰 = 𝐖𝟐𝐨𝐥𝐝 + 𝛂(𝐲 − 𝐲̂)𝐚𝟏𝟐 ⟹ 1+ 1(0)10 = 100 > 0 = 𝟏 

𝐲̂ = 𝐟(𝐖𝟏𝐚𝟏𝟏 +𝐖𝟐𝐚𝟏𝟐) ⟹  (1 ∗ 10 + 1 ∗ 100) =  (110) > 0 = 𝟏 

𝟒)   𝐲 = ∑𝐚𝐢𝐣 = 𝐚𝟏𝟏 + 𝐚𝟏𝟐 ⟹ (100 + 100) = 200 > 0 = 𝟏 

𝐲̂ = 𝐟∑𝐖𝐢𝐚𝐢 = 𝐟(𝐖𝟏𝐚𝟏𝟏 +𝐖𝟐𝐚𝟏𝟐) ⟹  (1 ∗ 100 + 1 ∗ 100) =  (200) > 0 = 𝟏 

𝐞𝐫𝐫𝐨𝐫 =  −  ̂ = 1 − 1 = 𝟎 
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EX3: if 𝐗 = [𝟎 𝟏] solve this vector to find the output resalt. 

𝐗𝟏𝟏 𝐗𝟏𝟐 𝐲 𝐖𝟏 𝐖𝟐 𝐲̂ 𝐞𝐫𝐫𝐨𝐫 𝐖𝟏𝐧𝐞𝐰 𝐖𝟐𝐧𝐞𝐰 𝐲̂ 𝐞𝐫𝐫𝐨𝐫 

0 1 1 0 0 0 1 0 1 1 0 

1 0 1 0 1 0 1 1 1 1 0 

0 0 0 1 1 0 0 1 1   

1 1 1 1 1 1 0     
 

𝟏)   𝐲 = ∑𝐗𝐢𝐣 = 𝐗𝟏𝟏 + 𝐱𝟏𝟐 = 0 + 1 = 𝟏 

W1 = 0 ,W2 = 0 

𝐲̂ = 𝐟∑𝐖𝐢𝐗𝐢 = 𝐟(𝐖𝟏𝐗𝟏𝟏 +𝐖𝟐𝐗𝟏𝟐) ⟹  (0 ∗ 0 + 0 ∗ 1) =  (0) = 𝟎 

𝐞𝐫𝐫𝐨𝐫 = 𝐲 − 𝐲̂ ⟹ 1− 0 = 𝟏 

𝐖𝟏𝐧𝐞𝐰 = 𝐖𝟏𝐨𝐥𝐝 + 𝛂(𝐲 − 𝐲̂)𝐗𝟏𝟏 ⟹ 0+ 1(1)0 = 𝟎 

𝐖𝟐𝐧𝐞𝐰 = 𝐖𝟐𝐨𝐥𝐝 + 𝛂(𝐲 − 𝐲̂)𝐗𝟏𝟐 ⟹ 0+ 1(1)1 = 𝟏 

𝐲̂ = 𝐟(𝐖𝟏𝐗𝟏𝟏 +𝐖𝟐𝐗𝟏𝟐) ⟹  (0 ∗ 0 + 1 ∗ 1) =  (1) = 𝟏 

𝐞𝐫𝐫𝐨𝐫 = 𝐲 − 𝐲̂ ⟹ 1− 1 = 𝟎 

𝟐)   𝐲 = ∑𝐗𝐢𝐣 = 𝐗𝟏𝟏 + 𝐗𝟏𝟐 = 𝟏 + 𝟎 = 𝟏 

𝐲̂ = 𝐟∑𝐖𝐢𝐗𝐢 = 𝐟(𝐖𝟏𝐗𝟏𝟏 +𝐖𝟐𝐗𝟏𝟐) ⟹  (0 ∗ 1 + 1 ∗ 0) =  (0) = 𝟎 

𝐞𝐫𝐫𝐨𝐫 =  −  ̂ = 1 − 0 = 𝟏 

𝐖𝟏𝐧𝐞𝐰 = 𝐖𝟏𝐨𝐥𝐝 + 𝛂(𝐲 − 𝐲̂)𝐗𝟏𝟏 ⟹ 0+ 1(1)1 = 𝟏 

𝐖𝟐𝐧𝐞𝐰 = 𝐖𝟐𝐨𝐥𝐝 + 𝛂(𝐲 − 𝐲̂)𝐗𝟏𝟐 ⟹ 1+ 1(1)0 = 𝟏 

𝐲̂ = 𝐟(𝐖𝟏𝐗𝟏𝟏 +𝐖𝟐𝐗𝟏𝟐) ⟹  (1 ∗ 1 + 1 ∗ 0) =  (1) = 𝟏 

𝐞𝐫𝐫𝐨𝐫 = 𝐲 − 𝐲̂ ⟹ 1− 1 = 𝟎 

𝟑)   𝐲 = ∑𝐱𝐢𝐣 = 𝐱𝟏𝟏 + 𝐱𝟏𝟐 ⟹ 0+ 0 = 𝟎 

𝐲̂ =  (W1X11 +W2X12) ⟹  (1 ∗ 0 + 1 ∗ 0) =  (0) = 𝟎 
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𝐞𝐫𝐫𝐨𝐫 =  −  ̂ = 0 − 0 = 𝟎 

𝐖𝟏𝐧𝐞𝐰 = 𝐖𝟏𝐨𝐥𝐝 + 𝛂(𝐲 − 𝐲̂)𝐗𝟏𝟏 ⟹ 1+ 1(0)0 = 𝟎 

𝐖𝟐𝐧𝐞𝐰 = 𝐖𝟐𝐨𝐥𝐝 + 𝛂(𝐲 − 𝐲̂)𝐗𝟏𝟐 ⟹ 1+ 1(0)0 = 𝟏 

𝟒)   𝐲 = ∑𝐗𝐢𝐣 = 𝐗𝟏𝟏 + 𝐗𝟏𝟐 ⟹ 1+ 1 = 2 > 0 = 𝟏 

𝐲̂ = 𝐟(𝐖𝟏𝐗𝟏𝟏 +𝐖𝟐𝐗𝟏𝟐) ⟹  (1 ∗ 1 + 1 ∗ 1) =  (2) > 0 = 𝟏 

𝐞𝐫𝐫𝐨𝐫 =  −  ̂ ⟹ 1 − 1 = 𝟎 

  




