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Formulacia problému
Vstup: n-rozmerné vektory x1, T2, ..., x; a pocet zhlukov k

Vystup: Rozdelenie vektorov do k£ zhlukov:

e priradenie vstupnych vektorov do zhlukov zapisané ako Cisla ¢y, co, .. ., ¢,
kde ¢; € {1,2,...,k} je islo zhluku pre x;

e centrum kazdého zhluku, t.j. n-rozmerné vektory i1, o, ..., Uk

Hodnoty c1,...,ct a uy, ..., (i volime tak, aby sme minimalizovali suCet

Stvorcov vzdialenosti od kazdého vektoru k centru jeho zhluku:
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Pre vektory a = (a1, ...,a,) ab = (by,...by) je druha mocnina vzdialenosti

Ha — 0|3 =" (ai — b)?



Priklad vstupu

r1 -2.00 -0.50
ro -1.20 0.20
x3 -0.60 -0.20
x4 -0.50 1.80
rs -0.30 1.50
Te 0.00 -2.00
T 0.10 -0.40
T8 0.20 1.90
T9 0.40 0.10
10 0.40 -1.50
11 0.50 0.40
12 1.00 2.00
13 1.20 -1.50
T14 1.60 -0.80
15 2.00 -1.10
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Priklad vystupu

L1
T2
I3
T4
X5
L6
X7
I8
Z9
10
T11
L12
x13
T14
L15
U1
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-2.00
-1.20
-0.60
-0.50
-0.30
0.00
0.10
0.20
0.40
0.40
0.50
1.00
1.20
1.60
2.00
-0.47
1.04
0.10

-0.50
0.20
-0.20
1.80
1.50
-2.00
-0.40
1.90
0.10
-1.50
0.40
2.00
-1.50
-0.80
-1.10
-0.07
-1.38
1.80
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Sum of squared distances: 10.61




Algoritmus

Heuristika, ktora nenajde vzdy najlepsie zhlukovanie.

Zacne z nejakého zhlukovania a postupne ho zlepsSuje.
Inicializacia:
nahodne vyber k centier (i1, o, ..., it} Spomedzi vstupnych vektorov
Opakuj, kym sa nieco meni:
e prirad kazdy bod najblizSiemu centru: ¢; = arg min; HCIZZ — W H2

® vypocitaj nové centra: (1; bude priemerom (po zlozkach) z vektorov x;, pre

ktoré c; = j



Zvolime nahodné centra (i,




Vektory priradime do zhlukov (hodnoty c¢;)

Sum of squared distances: 30.05



Zabudneme [i;




Dopocitame nové (i; (suma klesla z 30.05 na 19.66)

= X

Sum of squared distances: 19.66



Zabudneme c;
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Dopocitame nové c; (suma klesla z 19.66 na 17.39)

Sum of squared distances: 17.39

11



Prepocitame [i;

Sum of squared distances: 14.47

12




Prepocitame ¢;

Sum of squared distances: 13.71
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Prepocitame [i;
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Sum of squared distances: 10.61
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Prepocitame c; (ziadna zmena, konc¢ime)
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Sum of squared distances: 10.61
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Priklady niekolkych behov programu

N

X
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Sum of squared distances: 10.61



Priklady niekolkych behov programu

N
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Sum of squared distances: 11.25




Priklady niekolkych behov programu

N
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Sum of squared distances: 16.93




Priklady niekolkych behov programu

N

X
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Sum of squared distances: 20.37



