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randomly initialize K cluster centroids uq, u,, ..., 4 € R"

repeat

{

c® = argmin]}x® —

fori=1tom loadigh & bayly lui]

U, = average of points assigned to cluster k

fork=1toK loaisgh (xSl jop
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K-means @33)03)\

centroids = np.random.random( (K, n))

while True:

for i in range(m) :

c[i] = np.argmin(np.linalg.norm(X[i] - centroids, axis=1))

for k in range (K) :

centroids[k] = np.mean(X[c == k], axis=0)
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K-means @33)03)\

randomly initialize K cluster centroids uq, u,, ..., 4 € R"

repeat

{

fori=1tom Sn b s izel
c®

cW) = arg mkin”x(i) — ,uk” S finl )l 4

fork=1t0 K N
U, = average of points assigned to cluster k 1 slejial 4 cus
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K-means o3s)93l\

randomly initialize K cluster centroids pu4, ,, ..., 4y € R™
repeat
{
fori=1tom
cW) = arg mkin”x(i) — ,uk”
fork=1t0K
u;, = average of points assigned to cluster k
¥
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(A8 Slaaiags j wlis)

fort=1to MAX
{

randomly initialize cluster centroids uq, s, ..., U
run K-means to get ¢V, ¢, . c™ u s, .., g

compute cost function (¢, ¢@, ..c™ .y, ..., )

¥

pick clustering with minimum cost

1RV — (su8) ol syw — (S3lyaibgs — gaibls P30






CCuw! 13 K slp wuwlis jlabs

O
O 0 0% o

%o o O

O O

o O

o O

o © o O
O QO

1RV — (5q18) 1ol sauw — (Salyaligsd — gaibls (S0



CCuw! 13 K slp wuwlis jlabs
B

K =2

1RV - (5015) Job saw — (saiyaibsgd — gaibls ()3




CCuw! 13 K slp wuwlis jlabs

1RV - (5015) Job saw — (saiyaibsgd — gaibls ()3



o e

300 -

250 -

200 -

150 -

100 -

50 -

ej)T 000) slaamgd Luwlbs slaa’ oad

109V - (5015) pob sauw — (saiyaibgd — gables $RSsL







(Daingsd Gojlspam b (Saisangs 9193

.MD
uyso@b@.pﬁgl{u?&wn

/

K=2 )ixbn b dirgh ol (slosyly 59, » K-means (sl b

{DLCQ‘ []
dlg> g0 'y T SGo3 eleol O
Uz foomme o yiulidl [Blas U aligs g0 pleol O

1RV — (5u5) pob samw — (Salyabga — gaibls (P30




¢, mdy g8 K-means eis)gd)l

Sleeidn 99 0,58l O
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e, mdy g8 K-means eis)gd)l

Start with all the points in one cluster
while the number of clusters is less than K
measure the total error
for every cluster
perform K-means clustering with k = 2 on the given cluster
measure the total error after splitting
choose the cluster split that gives the lowest error
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