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K-Means Clustering - Algorithm

Initialize cluster centroids: μ1, μ2, …, μk ∈ ℝd

Repeat until convergence:

For every , set:i

c(i) := arg min
j

∥x(i) − μj∥2.
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μj :=
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∑n
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K-Means Clustering - Algorithm

Initialize cluster centroids: μ1, μ2, …, μk ∈ ℝd

Repeat until convergence:

For every , set:i

c(i) := arg min
j

∥x(i) − μj∥2

For every , set:j

μj :=
∑n

i=1 1{c(i) = j}x(i)

∑n
i=1 1{c(i) = j}



K-Means Clustering - Loss Function

Loss that is being minimized

J(c, μ) =
n

∑
i=1

x(i) − μc(i)
2

• K-means is coordinate descent on : distortion function 

•  is generally non-convex and susceptible to local minima


• Problem can be fixed by trying different random initial values for 

J(c, μ)

J(c, μ)

μj


