Ex. - Clustering



Initial centroids:
Cl=P2=(7,4)
C2 =P8 =(5,4)

K-means simulation

10

K-Means - Dataset
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Solution: Identify the Bisecting lines dividing
the plane between pairs of centroids

K-Means - Iteration 0

10
Clusterl P CO - (7.00, 4.00)
PO,P7,P9,P8,P5,P4,P1,P6 9 ? C1-(5.00,4.00)
5. o0
Cluster2
P2,P3 7- o
Centrod1: 61
X1 =(0+1+2+4+4+5+6+6)/8 = 3.5 5 i) Pl
Y1 = (2+3+4+5+5+7+8+9)/8 = 5.38 . 5 |ps
Centrod2: P5
X2 = (7+8)/2=7.5 31
Y2 = (4+4)/2 = 4 S . A
1 ]
0 L I




Solution: Identify the Bisecting lines dividing
the plane between pairs of centroids

Clusterl
PO,P7,P9,P8,P5,P4,P6

Cluster2
P1,P2,P3

Centrod1:
X1 = (0+14+2+4+4+5+6)/7 = 3.14
Y1 = (2+3+4+5+7+8+9)/7 = 5.43

Centrod2:
X2 = (6+7+8)/3 =7
Y2 = (5+4+4)/3 =4.33

10

0 4

8_

K-Means - Iteration 1

CO - (3.50, 5.38)
C1 - (7.50, 4.00) 4

‘PO

P6

10



Solution: Identify the Bisecting lines dividing
the plane between pairs of centroids

Clusterl
PO,P7,P9,P5,P4,P6

Cluster2
P1,P2,P3,P8

Centrod1:
X1 = (0+1+2+4+4+6)/6 = 2.83
Y1 = (2+3+5+7+8+9)/6 = 5.67

Centrod2:
X2 = (6+7+8+5)/4 =6.5
Y2 = (5+4+4+4)/4=4.25

10

0 4
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K-Means - Iteration 2

CO0 - (7.00, 4.33)
Cl-(3.14, 5.43) »

10



Solution: Identify the Bisecting lines dividing

the plane between pairs of centroids

Clusterl
PO,P7,P9,P5,P6

Cluster2
P1,P2,P3,P8,P4

Centrod1:
X1 = (0+1+2+4+6)/5 = 2.6
Y1 = (3+5+7+8+9)/5=6.4

Centrod2:
X2 = (6+7+8+5+4)/5 =6
Y2 = (5+4+4+4+2)/5 = 3,8

10

K-Means - Iteration 3

CO0 - (2.83, 5.67)
C1-(6.50, 4.25)

‘PO

10



Solution: Identify the Bisecting lines dividing
the plane between pairs of centroids

9_

10
Clusterl
PO,P7,P9,P5,P6
Cluster2
P1,P2,P3,P8,P4 7 -

The cluster composition does not

change, so K-means stops 5 -

K-Means - Iteration 4

CO - (6.00, 3.80)
C1-(2.60, 6.40) .

PO
"

10



K-Means - Result

P5

‘P6




DBSCAN - Simulation

Dbscan - Init

13
12 A
11 A
10 -
P6
 Eps=1.8 :_ Lpo t
* MinPoints=3 - &7
— (included the point) 6 -
5 o 1
4 FB P2 P3
N 5
5] P4
14
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Eps=1.8
MinPoints=3
— (included the point)

CORE POINTS:

P1
P2

BORDER POINTS

P3
P8

NOISE POINTS

P4,P5, P9, PO, P6, P7

DBSCAN

e el el
o = N W
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Dbscan - Init
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Dbscan - Noise Points
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DBSCAN EX. 2

Eps=1.5
MinPoints=3
— (included the point)
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. EpS = 18
*  MinPoints=3
—  (included the point)

CORE POINTS:
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Dbscan - Noise Points
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How to construct clusters in DBSCAN?

Dbscan - Noise Points

11
10 -
9
8
7 &0
6 _+_P9 +F_’1 ‘12
5 _+l_’10 _+i_’2
: @kl PR
3 %F P
2 ¢5 +€6 ~ ) Core
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Noise
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Connect core points that are neighbors, and
put them in the same cluster
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O O O O O Cluster 1
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Associate border points to (one of) their
core(s), and remove noise
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How to construct clusters in DBSCAN?

Dbscan - Noise Points

11
10 -
9-
8
7 -
6 -
5 -
4
3
27 Core
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Noise
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How much clusters here?

e
o = N
1 1

Dbscan - Noise Points

o H N W & U1 O NN 00 O

() Core
Noise
Border

2-10 1 2 3 4 5 6 7 8 9 10 11

C1="PO,P8, P9

C2 = P5, P3, P7




Hierarchical

" A Euclidean Distance
P1 Y 5
P2 Y 3
P3 Y 1
P4 Y 1
P5 Y 2
‘ Distance Matrix
(0, (1, (2, (3,) 4,) (5,)
PO 0.0 @ 3.0 3.61 2.83 2.24

2.24 0.0 2.0 2.24 1.41




Hierarchical: Single-LINK

Distance Matrix

©,)
0.0
4.47
3.0
3.61
2.83

2.24

(1,)
4.47
0.0
2.24
412
4.47

3.61

(2)
3.0
2.24
0.0

2.0
2.24

1.41

(3,)
3.61
4.12

2.0

0.0

1.0

1.41

2.0

1.5 1

1.0 1

0.5 1

0.0

4,) (5,)

2.83 2.24
4.47 3.61
2.24 1.41

Minimum Distance

1.0 0.0

Single-Linkage - Iteration 1

PO PL P2 P3 P4 P5



Hierarchical: Single-LINK

Distance Matrix

(0,) (1,) (2) (3, 4, 5)
0 0.0 4.47 3.0
S A
2 3.0 2.24 0.0
0) (1) ) (3) 4) (5)
0 447 30 361 283 224
D(3,0) = 3.61
1
D((3,4,5],0) = D(4,0) = 2.83 2 30 224 00 20 2.4 1.41
3
4
5

Min Distance



Hierarchical: Single-LINK

Distance Matrix

(0,) (1,) (2,) (3, 4, 5)
0 0.0 4.47 3.0 2.24
S
2 3.0 2.24 0.0
() (1) ) () ) (5)
D(3 1) =4.12 0 0.0 4.47 3.0 3.61 2.83 2.24
1w W
D(13,4,5],1) = D(4,1) =4.47 2 30 224 00 20 224 141
3w e w W
4 28 447 224 10 00 10
Min Distance 5|20 881 w0




Hierarchical: Single-LINK

Distance Matrix

(0, (1, 2,) (3, 4, 5)
0 0.0 4.47 3.0 2.24
Lo w e
2 3.0 2.24 0.0
0,) (1) (2) () 4) (5)
D(3,2) =2 0 0 447 30 361 283 224
1o W W
- D(4,2)=2.24
D([3’4’ 5]’ 2) - ( ) 2 3.0 2.24 0.0 2.0 2.24 1.41
3oa e www
4 2.83 4.47 2.24 1.0 0.0 1.0




Hierarchical: Single-LINK

Distance Matrix

(0, (1)

0 0.0 4.47
1 4.47 0.0
2 3.0 2.24
(3,4,5) 2.24 3.61

(2,)
3.0
2.24
0.0

1.41

2.0 1

1.5 1

1.0 -

0.5 -

0.0

(3, 4, 5)
2.24
3.61
141} Minimum Distance

0.0

Single-Linkage - Iteration 2

PO PL P2 P3 P4 PS5




Hierarchical: Single-LINK

Distance Matrix

((0,),) ((1,),) ((2,), (3, 4, 5))
0 0.0 4.47
1 4.47 0.0
(2131415) 00
0) (1) 2) 3) (@) 5)
D(Z,O) - 3 0 0.0 4.47 3.0 3.61 2.83 2.24
1 4.47 0.0 2.24 412 4.47 3.61
_ D =3.61

D([2'3'4'5]' 0) B (3,0)=3.6 2 30 2.24 0.0 2.0 2.24 141
D(4,0) = 2.83 3| 36 412 2.0 0.0 1.0 141
4 2.83 4.47 2.24 1.0 0.0 1.0
5 2.24 3.61 1.41 1.41 1.0 0.0

Min Distance



Hierarchical: Single-LINK

Distance Matrix

((0,),) ((1,),) ((2), (3,4, 5))
0 0.0 4.47 2.24
1 4.47 0.0
(2,34,5) 224 0.0

(0) (1) (2) (3) 4) (5,

0 00 447 3.0 3.61 2.83 2.24
1 447 0.0 2.24 412 447 3.61

_ D(3,1) =4.12
D([2'3'4'5]' 1) - (3,1) 2 30 2.24 0.0 2.0 2.24 141
D(4,1) = 4.47 3 36 412 20 0.0 10 141
4 28 447 2.24 1.0 0.0 10

D(5,1) =3.61
5 224 3.61 141 141 10 0.0

Min Distance



Hierarchical: Single-LINK

Distance Matrix

((0,),) ((1,),) ((2,), (3, 4, 5))

0 0.0 4.47
1 4.47 0.0

(2,3,4,5) 224 2.24 0.0 Minimum Distance

Single-Linkage - Iteration 3

3.0 -

2.5 1

2.0

1.5 A

1.0 A

0.5 -

0.0
PO PL P2 P3 P4 P5



PO

P1

P2

P3

P4

P5

Hierarchical — Complete Link

Euclidean Distance

©,)
PO 0.0
P1 4.47
P2 3.0
P3 3.61
P4 2.83

P5 2.24

(1,)
4.47
0.0
2.24
4.12
4.47

3.61

(2)

3.0
2.24
0.0

2.0
2.24

1.41

((Xo'xl)2 + (yo'y1)2 )1/2

(3,)
3.61
4.12

2.0

0.0

1.0

1.41

Distance Matrix
(4,)
2.83
4.47
2.24
1.0
0.0

1.0

(5,)
2.24
3.61
1.41
1.41

1.0

0.0



©,)
0.0
4.47
3.0
3.61
2.83

2.24

Hierarchical: Complete-LINK

Distance Matrix

(1,)
4.47
0.0
2.24
412
4.47

3.61

(2)

3.0
2.24
0.0

2.0
2.24

1.41

(3,)
3.61
4.12

2.0

0.0

1.0

1.41

First Step equal to SINGLE LINK

1.41

2.0

1.5 1

1.0 1

0.5 1

0.0

4,) (5,)

2.83 2.24
4.47 3.61
2.24 1.41

Minimum Distance

1.0 0.0

Single-Linkage - Iteration 1

PO PL P2 P3 P4 P5



Hierarchical: Complete-LINK

Distance Matrix

0,) (1,) (2) (3,4, 5)
0 0.0 4.47 3.0
1
2 3.0 2.24 0.0
(3,4,5)

0) (1) ) () ) (5)
0 00 447 30 361 283 224
1w wa w wa
D([3,4,5], o) = D(4,0) =2.83 2 30 2.24 00 20 2.24 141
3w W W W W
D(5,0) =2.24
4 28 447 2.24 10 0.0 10
- s o w0 W W W
Max Distance




Hierarchical: Complete-LINK

Distance Matrix

(0,) (1, (2, (3, 4, 5)
0 0.0 4.47 3.0 3.61
b w0
2 3.0 2.24 0.0
0) (1) @) (3) @) ()
0 00 447 30 361 283 224
D(3,1) = 4.12
1
D((3,4,5],1) = D(4,1) = 4.47 2 30 224 00 20 224 141
3
D(5,1) =3.61
4
5

Max Distance



Hierarchical: Complete-LINK

Distance Matrix

(0,) (1, (2, (3, 4, 5)
0 0.0 4.47 3.0 3.61
b w0
2 3.0 2.24 0.0
0) (1) @) (3) @) ()
0 00 447 30 361 283 224
D(3,2) = 2
1
D((3,4,5],2) = 2 0 2.4 00 20 224 141
3
D(5,2) =1.41
4
5

Max Distance



Hierarchical: Complete-LINK

Distance Matrix

0, (1) 2,) (3,4, 5)

0 0.0 4.47 3.0 3.61

1 4.47 0.0 4.47
2 3.0 2.24 0.0 Minimum Distance
0.0

(3,4,5) 3.61 4.47 2.24

Complete-Linkage - Iteration 2

3.0 1

2.5 1

2.0 -

1.5 1

1.0 -

0.5 1

0.0
PO PL P2 P3 P4 P5



Hierarchical: Complete-LINK

Distance Matrix

((0,),) ((1,), (2,), (3, 4, 9))
0 0.0
(1,2,3,4,5) 0.0
( D(1,0) = 4.47 o) () 2) ®) ) 5)
D(2,0) = 3 0 00 447 30 361 283 224
D([1,2,3,4,5],0) = AN 1 447 00 224 412 447 361
D(3,0) = 3.61 2 30 224 00 20 224 141
D(4,0) = 2.83 3 asf 412 20 00 10 141
4 28 447 224 10 00 10
Max Distance D(5,0) = 2.24 5 224 361 141 141 10 00



Hierarchical: Complete-LINK

Complete-Linkage - Iteration 3

Distance Matrix 5

((0,))) (1), (2), 3,4,5)

0 0.0 4.47 j
(1,2,3,4,5) 4.47 0.0 11
0

PO PL P2 P3 P4 PS5

D(1,0) = 4.47

(0, (1,) (2) (3) 4,) (5,)

(2,0) =3 0 00 447 3.0 3.61 283 224

D([1'2'3'4'5]' O) = 1. 447 0.0 224 412 447 361
(3,0) = 3.61

2 30 224 0.0 20 224 141

D(4,0) = 2.83 3 36 412 20 00 1.0 141

4 28 447 2,24 1.0 0.0 10
Max Distance D(5,0) = 2.24

5 224 3,61 141 141 10 0.0



Hi

erarchical Clustering

PO 1 7
P1 6 2
P2 7 1
P3 7 3
P4 8 1
P5 6 5
P6 8 6
P7 8 5
Distance Matrix
PO P1 P2 P3 P4 P5 P6 P7
PO 0
P1 7,07 0
P2 8,49 1,41 0
P3 7,21 1,41 2 0
P4 9,22 224 1 2,24 0
P5 5,39 3 4,12 2.24 4,47 0
P6 7,07 4,47 5,1 3,16 5 2,24 0
P7 728/ 3,61 412 2,24 4 2 1 0




Transform Distance in Similarity Matrix

Similarity = 1- (D /D_max)

PO P1 P2 P3 P4 P5 P6 P7
PO
1,00
P1
0,23 1,00
P2
0,08 0,85 1,00
P3
0,22 0,85 0,78/ 1,00
P4
0,00 0,76 0,89 0,76 1,00
P5
0,42 0,67 055 0,76 0,52 1,00
P6
0,23 0,52 045 0,66 046 076 1,00
P7
0,21 0,61 055 076 057 078 0,89 1,00




Hierarchical: Single-LINK with Similarity

PO P1 P2 P3 P4 P5 P6 P7
PO 1,00
P1 0,23 1,00
P2 0,08 0,85 1,00
P3 0,22 0,85 0,78 1,00
P4 0,00 0,76 ( 0,89) 0,76 1,00
e
P5 0,42 0,67 0,55 0,76 0,52 1,00
P6 0,23 0,52 0,45 0,66 0,46 0,76 1,00
P7
0,21 0,61 0,55 0,76 0,57 0,78 0,89) 1,00
j —

Closest clusters = Max Similarity

Single-Linkage - Iteration 1

0.80

0.85 1

0.90 -

0.95 1

1.00

PO

P1

P2

P4

P3

P5

P6

P7




Hierarchical: Single-LINK

po.  pi P2pr4 P3| 5| Pep7
PO 1,00
Pl 0,23 1,00
P2,P4 100
P3 022l 0,85 1,00
P3 042 0,67 0,76, 1,00
P6, P7 100

pol P P2 p3 P4 ps| g p7
PO 1,00
Pl 0,23 1,00
P2 0,08 085 1,00
P3 022l 085 078 1,00
P4 0,00 076 0,89 0,76 1,00
P3 0,42 067 055 076 052 1,00
P6 0,23 052 0,45 0,66 0,46 0,76 1,00
P7 021 061 o055 076 057 078 089 1,00




Hierarchical: Single-LINK

po.  pi P2pr4 P3| 5| Pep7
PO 1,00
Pl 0,23 1,00
P2P4 | 0,08 1,00
P3 022l 0,85 1,00
P3 042 0,67 0,76, 1,00
P6, P7 100
pol P P2 p3 P4 ps| g p7
PO 1,00
P1
5(2,0)=0,08 L0
P2 0,08 085 1,00
S(12,4, 0) = > S(4,0)=0 P3 022 085 0,78 1,00
P4 0,00 076 0,89 0,76 1,00
P3 0,42 067 055 076 052 1,00
P6 0,23 052 0,45 0,66 0,46 0,76 1,00
Max similarity P7 021 o061 055 076 057 078 0,89 1,00



Hierarchical: Single-LINK

pol  pi p2pr4 P3 P5| p6p7
PO 1,00
Pl 0,23 1,00
P2P4 | 0,08 085 1,00
P3 022l 085 1,00
P> 0,42 0,67 0,76, 1,00
P6, P7 100
pol P P2 p3 P4 ps| g p7
PO 1,00
Pl 0,23 1,00
P2 0,08 085 1,00
S([2,4], 1) = > S(4,1) = 0,76 P3 022 085 0,78 1,00
P4 0,00 076 0,89 0,76 1,00
P3 0,42 067 055 076 052 1,00
P6 0,23 052 0,45 0,66 0,46 0,76 1,00
Max similarity P7 021 o061 055 076 057 078 0,89 1,00



Hierarchical: Single-LINK

pol  pi p2pr4 P3 P5| p6p7
PO 1,00
Pl 0,23 1,00
P2P4 | 008 085 1,00
P3 022l 085 078 1,00
P> 0,42 0,67 0,76, 1,00
P6, P7 100
pol P P2 p3 P4 ps| g p7
PO 1,00
Pl 0,23 1,00
P2 0,08 085 1,00
S([2,4], 3) = > S(4,3)=0,76 P3 022 085 0,78 1,00
P4 0,00 076 0,89 0,76 1,00
P3 0,42 067 055 076 052 1,00
P6 0,23 052 0,45 0,66 0,46 0,76 1,00
Max similarity P7 021 o061 055 076 057 078 0,89 1,00



Hierarchical: Single-LINK

pol  pi p2pr4 P3 P5| p6p7
PO 1,00
Pl 0,23 1,00
P2P4 | 008 085 1,00
P3 022l 085 078 1,00
P> 042 067 055 0,76 1,00
P6, P7 100
pol P P2 p3 P4 ps| g p7
PO 1,00
Pl 0,23 1,00
P2 0,08 085 1,00
S([2,4],5) = > S(4,5)=0,52 P3 022 085 0,78 1,00
P4 0,00 076 0,89 0,76 1,00
P3 0,42 067 055 076 052 1,00
P6 0,23 052 0,45 0,66 0,46 0,76 1,00
Max similarity P7 021 o061 055 076 057 078 0,89 1,00



Hierarchical: Single-LINK

pol  pi p2pr4 P3 P5| p6p7
PO 1,00
Pl 0,23 1,00
P2P4 | 008 085 1,00
P3 022l 085 078 1,00
P> 042 067 055 0,76 1,00
P6, P7 0,57 1,00
pol P P2 p3 P4 ps| g p7
PO 1,00
5(2,6) =0, PL | 023 1,00
P2 0,08 085 1,00
S([2,4], [6,7]) = S(2,7) = 0,55 P3 022 085 0,78 1,00
P4 0,00 076 0,89 0,76 1,00
S(4,6) = 0,46 P> 042 067 055 0,76 052 1,00
P6 0,23 052 0,45 0,66 0,46 0,76 1,00
P7 021 o061 055 076 057 078 0,89 1,00

Max similarity



Hierarchical: Single-LINK

pol  pi p2pr4 P3 P5| p6p7
PO 1,00
Pl 0,23 1,00
P2P4 | 008 085 1,00
P3 022l 085 078 1,00
P> 042 067 055 0,76 1,00
P6,P7 | 0,23 0,57 1,00
pol P P2 p3 P4 ps| g p7
PO 1,00
Pl 0,23 1,00
P2 0,08 085 1,00
S([6,7], 0) = > 5(7,0)=0,21 P | 022 o085 078 1,00
P4 0,00 076 0,89 0,76 1,00
P3 0,42 067 055 076 052 1,00
P6 0,23 052 0,45 0,66 0,46 0,76 1,00
Max similarity P7 021 o061 055 076 057 078 0,89 1,00



Hierarchical: Single-LINK

pol  pi p2pr4 P3 P5| p6p7
PO 1,00
Pl 0,23 1,00
P2P4 | 008 085 1,00
P3 022l 085 078 1,00
P> 042 067 055 0,76 1,00
P6,P7 | 023 061 057 1,00
pol P P2 p3 P4 ps| g p7
PO 1,00
5(6,1) =0, PL | 023 1,00
P2 0,08 085 1,00
S(16,71, 1) = > P3 022 085 0,78 1,00
P4 0,00 076 0,89 0,76 1,00
P3 0,42 067 055 076 052 1,00
P6 0,23 052 0,45 0,66 0,46 0,76 1,00
Max similarity P7 021 o061 055 076 057 078 0,89 1,00



Hierarchical: Single-LINK

pol  pi p2pr4 P3 P5| p6p7
PO 1,00
Pl 0,23 1,00
P2P4 | 008 085 1,00
P3 022l 085 078 1,00
P> 042 067 055 0,76 1,00
P6,P7 | 023 061 057 076 1,00
pol P P2 p3 P4 ps| g p7
PO 1,00
5(6,3) =0, PL | 023 1,00
P2 0,08 085 1,00
S(16,71, 3) = > P3 022 085 0,78 1,00
P4 0,00 076 0,89 0,76 1,00
P3 0,42 067 055 076 052 1,00
P6 0,23 052 0,45 0,66 0,46 0,76 1,00
Max similarity P7 021 o061 055 076 057 078 0,89 1,00



Hierarchical: Single-LINK

pol  pi p2pr4 P3 P5| p6p7
PO 1,00
Pl 0,23 1,00
P2P4 | 008 085 1,00
P3 022l 085 078 1,00
P> 042 067 055 0,76 1,00
P6,P7 | 023 o061 057 076 0,78 1,00
pol P P2 p3 P4 ps| g p7
PO 1,00
5(6,5) = 0, PL | 023 1,00
P2 0,08 085 1,00
S((6,71, 3) = P3 022 085 0,78 1,00
P4 0,00 076 0,89 0,76 1,00
P3 0,42 067 055 076 052 1,00
P6 0,23 052 0,45 0,66 0,46 0,76 1,00
Max similarity P7 021 o061 055 076 057 078 0,89 1,00



Hierarchical: Single-LINK

PO pl p2pd P3PS P6P7
PO 1,00
P1 023 1,00
P2Pa | ool (Coesl) 1,00
P3 022/ € 0,85) 078 100
PS5 ~—t’

042l 067 055 076 1,00
P6,P7 | 53 061 057 076 1,00

Closest clusters = Max Similarity

Single-Linkage - Iteration 2

0.75 A

0.80 -

0.85 A1

0.90 -

0.95 A

1.00
PO PL P2 P4 P3 P5 P6 P7



Hierarchical: Single-LINK

PO| P1,P2,P3,P4 P5 P6,P7
PO
1,00
P1,P2,P3,P4
0,23 1,00
P5
0,42 1,00
P6, P7
0,23 0,78 1,00

PO pl P2l P3| P4 ps| pPd p7
PO 1,00
S(2,0) = 0,08 Pl 0,23 1,00
S([1,2,3,4], 0) = P2 0,08 0,85 1,00
5(3,0) = 0,22 P3 022 085 078 1,00
P4
000 0,76 0,89 0,76/ 1,00
5(4,0) = 0 ~
042 067 055 076 052 1,00
P6 023 052 045 066 046 076 1,00
Max similarity P7 021 061 055 0,76 057 078 089 1,00



Hierarchical: Single-LINK

PO| P1,P2,P3,P4 P5|  P6,P7
PO
1,00
P1,P2,P3,P4
0,23 1,00
P5
0,42 0,76 1,00
P6, P7
0,23 0,78 1,00
$(1,5) = 0,67 PO pl P2l P3| P4 ps| pPd p7
PO 1,00
S(2,5) = 0,55 Pl 0,23 1,00
S([1,2,3,4], 5)— P2 0,08 0,85 1,00
P3 022 085 078 1,00
P4
000 0,76 0,89 0,76/ 1,00
S(4,5) = 0,52 ~
042 067 055 076 052 1,00
P6 023 052 045 066 046 076 1,00
Max similarity P7 021 061 055 0,76 057 078 089 1,00



Hierarchical: Single-LINK

PO| P1,P2,P3,P4 Ps|  P6,P7
PO
1,00
P1,P2,P3,P4
0,23 1,00
PS5
0,42 0,76/ 1,00
PG, P7
0,23 076/ 078 1,00
S(1,6) =0,52 PO pl P2l p3 P4 Py Pe p7
S(2,6) = 0,45 0 | Lo
S(3,6) = 0,66
5(4’6) 0.46 " oz 100
D([1,2,3,41, [6,7]) = | 3(4.6)=0, P2 | 008 085 1,00
S(1,7) = 0,61 :
P 0221 085 0,78 1,00
P4
000 076 089 0,76 1,00
P5 042 067 055 0,76 052 1,00
P6 023 052 045 066 046 076 1,00

T P7
Max similarity 021 061 055 076 057 0,78 0,89 1,00




Hierarchical: Single-LINK

PO| P1,P2,P3,P4 P5 P6,P7
PO
1,00
P1,P2,P3,P4
0,23 1,00
P5
0,42 0,76/ 1,00
P6, P7
0,23 0,76/ { 0,78 1,00
S
0.70 -
0.75 1
0.80 -
0.85 -
0.90 -
0.95 -
1.00

Single-Linkage - Iteration 3

PO

P1

P2

P4

P3

P5

P6

P7




Hierarchical: Single-LINK

PO| P1,P2,P3,P4| P5,P6,P7
PO
1,00
P1,P2,P3,P4
0,23 1,00
P5,P6, P7
0,23 0,76 1,00

0.70 A

0.75 -

0.80 A

0.85 1

0.90

0.95 1

1.00

Single-Linkage - Iteration 4

PO

Pl

P2

P4

P3

P5

P6

P7




Hierarchical: Single-LINK

P1,P2,P3,P4,P6,P
PO 7

PO
1,00

P1,P2,P3,P4,P6,P7 )

0,42 1,00

Single-Linkage - Iteration 5

0.4 1

0.5 1

0.6 1

0.7 1

0.8 1

0.9 -

1.0
PO PL P2 P4 P3 P5 P6




