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k-means (Generalized Lloyd’s Algorithm - Competitive learning) 
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k-means (Generalized Lloyd’s Algorithm - Competitive learning) 
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k-means (Generalized Lloyd’s Algorithm - Competitive learning) 
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k-means (Generalized Lloyd’s Algorithm - Competitive learning) 

D= {x1,x2, … , xn} R

W= {w1,w2, … , wk} k
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k-means 
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Expected value 
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Jensen’s inequality 
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Jensen’s inequality 

f

p = 1p1+ 2p2 + 3p3 + 4p4 

pi

 

i p pi

pi 

f  

f   

f(x)

x

y

x1 x2 x3 x4

p1

p2

p3

p4

p = 1p1+ 2p2 + 3p3 + 4p4

1x1+ 2x2 + 3x3 + 4x4

)()( i

i

ii

i

i xfxf   

1 i

ii  ,0

})]({[}])[{( ii XfEXEf 



Learning with numbers [10] Artificial Intelligence -  A.A. 2013-2014 

Incomplete observations 
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Incomplete observations 
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Expectation- Maximization (EM) Algorithm 
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Expectation- Maximization (EM) Algorithm 
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EM Algorithm: Hidden Markov Models 
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EM Algorithm: mixture of Gaussians 

Z k X R
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EM Algorithm: mixture of Gaussians 
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