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Ex. 1 You have the following two-dimensional dataset:
X={1LD"2D" 43" 6,497}

Your task is to apply the k-means algorithm on your dataset. In order to do so recall that you
have to find proper centers z, for each cluster Cy, £ =1,... k.

P
a) Take the euclidean dissimilarity measure do(z, 2) = > (z; — 2;)*. Calculate
i=1
arg min Z dy(x, z).
# zeCly

b) Apply k-means algorithm to X with £ = 2 and the euclidean dissimilarity measure.
Initialize the two cluster centers as the points, which have the largest distance to each
other.

¢) You receive a new training point 2> = (0,6). Restart your algorithm from a) and discuss
the result.

Ex. 2 You try to improve the result of exercise 1c). Therefore you choose to try another
dissimilarity measure

P
di(x,z) = Z |z; — 2zi].
i=1

a) Calculate the cluster centers

b) Apply k-means algorithm with £ = 2 and d;(z, z) for the dataset of exercise 1b).

Ex. 3 Show that for every column stochastic matrix P it holds
>\max - 17

where A, is the largest eigenvalue of the matrix P.



