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� Separating hyperplane  
is defined by the  
support vectors 
� Points on +/- planes  

from the solution  
� If you knew these  

points, you could  
ignore the rest 
� If no degeneracies,  

d+1 support vectors (for d dim. data) 
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� Problem: 
� Let ࢝�࢞+ ࢈ ࢟ =   ࢽ

then ૛࢝�࢞ + ૛࢈ ࢟ = ૛ࢽ 
� Scaling w increases margin! 

� Solution: 
� Work with normalized w: 

ࢽ    = ࢝
࢝ �࢞ + ࢈ ࢟ 

� Let’s also require support vectors ࢞࢐ 
to be on the plane defined by: 
࢝ ڄ ࢞࢐ + ࢈ = ±૚ 
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� Want to maximize margin ࢽ! 
� What is the relation  

between x1 and x2? 
� ࢞૚ = ࢞૛ + ૛ࢽ ࢝

||࢝|| 

� We also know: 
� ࢝ ڄ ࢞૚ + ࢈ = +૚ 
� ࢝ ڄ ࢞૛ + ࢈ = െ૚ 

� So:  
� ࢝ ڄ ࢞૚ + ࢈ = +૚ 

� ࢝ ࢞૛ + ૛ࢽ ࢝
||࢝|| + ࢈ = +૚ 

� ࢝ ڄ ࢞૛ + +࢈ ૛ࢽ ࢝ڄ࢝
࢝ = +૚ 
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This is called SVM with “hard” constraints 
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� We started with 
 
 
 
 
 
 

 
But w can be arbitrarily large! 
� We normalized and... 

 

 

� Then: 
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