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Review some concepts and theorems

• 1 Langrange
• 2 dual form and duality theorem
• 3 KKT
• 4 kernel, feature space, kernel function



Review some concepts and theorems

• Distance between two parallel lines
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Hard margin SVM

• Basic concepts and objective function
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Hard margin SVM

• Dual form of objective function
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Primal problem
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Hard margin SVM

• Dual form of objective function
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Dual problem
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derivation



Hard margin SVM

• Now, we project samples into feature space and solve it by 
• Lagrange multipliers, 
• duality theorem 
• KKT 1
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Hard margin SVM

• Dual form/dual problem
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derivation
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Karush‐Kuhn‐Tucker Theorem (KKT)
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Hard margin SVM

• KKT: it indicates that the Lagrange parameters can be non‐zero only if 
the corresponding inequality is an equality at the solution.

derivation
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Primal problem Dual problem



Hard margin SVM
‐‐support vectors
•
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Primal problem

( ) 0T
iw x b  

d

( ) 1T
iw x b  

( ) 1T
iw x b   

d

1

( )
l

i i i
i

w y x 


 



Hard margin SVM

• Find b by KKT
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derivation

Note: Some of the case, b can be computed by average 
value of corresponding alpha, when alpha more than zero



Hard margin SVM

• summary
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