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Lab 9 (28.10.2016)

Clustering

| chose 10 russian letters: | = {LL, L, 1, 11, U, W, A, 3, B, O}.

w|wl|ln|n|w|wnwl|la|s3|Bs|A
1 |(o3|o01|01|01|01]|01]|01]|01]01
09| 1 |o1|o01|01|01|01|01|01]|01
o1|o01| 1 |o8|01|01|02|01|01]|07
oc1|o01|08| 1 |o1|01|01|01|01]|08
o1|o1|o01|01| 1 |09|01|01|01]01
o1|o01|o01|01|09| 1 |01|o01|01]01
o1|o1|o02|o01|01|01| 1 |02|02]|01
oc1|o1|o01|o01|01|01|02| 1 |06]|01
o1|o1|o1|o01|01|01|02|06| 1 |01
01|o1]|o07|08 0101010101 1

RO=

| |(w x| == 0= |E|E

Let’s modify our matrix:

w| 1|0%(01|01|01|01|01]|01|01]01

wl|o9| 1 |o1|o01|01|01|01]|01]|01]|01

Anl|loi1|o1| 1 |08|01|01]|02|02]|02]08

njfoi1|o1|{08| 1 |01|01]|02|01]|01]08

Rl=| um |o1|01|01|01| 1 |09]|01|01]|01]01

Mm|o1|o1|01|01|09| 1 |01|01]|01]01

A l]o1|01|02|02(|01|01]| 1 |02]02]02

3 |o1|01|02|01|01]|01|02| 1 |06]|01

B Jo1|01|02|01|01|01]|02|06]| 1 |01
Al|oi1|o01|08|08|01|01|02|01]|01] 1
wl|w|a|n|wu|wn|aAa 2| B | O

1 |09|01|01|01]|01]|01|01]|01]|01

9| 1 |01|01|01|01]|01|01]|01]01

01/01| 1 |08|01|01]|02|02]|02]08

61(01|08| 1 |01|01]|02|02]02]08

R2= 1/01|01|01| 1 |09]|01|01]|01]01

o1|o01|01|01|09| 1 |01|01|01]|01
o1|o01|02|02|01|01| 1 |02|02]|o02
o1|o01|02|02|01|01|02| 1 |06]|02
01|o01|02|02|01|01|02|06| 1 |02
o1|o1]|o8 |08 0101010202 1

| |(w|= | == o= (E|E




w|lw|n|n|wmw|wuw|a|3|e|n
1 (09|01]|01]|01|01|01]|01]|01]01
09| 1 |o01|o1|o01]|01|01|01]01]01
00|01 1 |08|01]|01|02|02]|02]08
01|01|08| 1 |[01]|01|02|02]02]08
01|01|01|01| 1 |09]|01]|01]01]01
01|01]|01|01 09| 1 |01|01]01]01
01|01|02|02|01]|01| 1 |[02]02]0,2
01|01]|02|02|01]|01]02| 1 |06]0,2
01|01|02|02|01]|01|02|06]| 1 |0,2
01|01|08 |08 |01]|01]|01]|0202] 1

R3=

b e lw|lxo == (0|2 |E|E

Step 0: 1={1,2,3,4,5,6,7,8,9,10}, C={}

Step 1: then change all values<0.55 and main diagonal to O

1 2 3 4 5 6 7 8 g | 10
n|ln|wn| K| A 3 B | A
1l w| o |03]| 0 0 0 0 0 0 0 0
2| w |os| o 0 0 0 0 0 0 0 0
3l n 0 0 0 |08| 0 0 0 0 0 | 0,8
al n 0 0 (08| O 0 0 0 0 0 | 0,8
5| w“ 0 0 0 0 0 (09| 0 0 0 0
I 0 0 1] 0 |09 | O 0 0 0 0
7| A 0 0 0 0 0 0 0 0 0 0
gl 3 0 0 0 0 0 0 0 0 |06]| O
| B 0 0 0 0 0 0 0 (06| 0 0
10 O 0 0 (08|08 0 0 0 0 0 0

Step 2-4: find maximum value: a56 = 0.9, put index to C = {}: C= {5, 6}, find index of the
columns, where sum is maximum: Max5 = Max6 = 0.9
Cl={56}=>WU,W.

1| 2| 3| 45| 6| 7| 8| 9|10
n|ln| K| K| A 3 B | O
il w| o|os| o| o] 0| 0| 0| 0| 0] o0
2l L|os| o| o] o] 0] 0| o0o]| 0| 0] O
sl n| o|o|o|o8| 0| 0| 0| 0| 0]o08
al n| o| o |o8| 0|00 0| 0| 0]08
silm | ol o[ oo ol o]ofo]fo
6 M| o 0 0| 0|09]| 0 0 0 0 0
7l A ol o|o|o|@|0o]| o| 0| 0] o0
gl 3 ol o|o|o|oa]|0o]|o]|o0]| 06| 0
9| B olo|lo|o|@| 0| o0 06| 0] 0
|l o| o| o |os8|og|[0|[0]| o] o0o]|o0o]o
Step5: I=1-C={1,2,3,4,7,8,9, 10}

Step6: C={}



Repeat steps 2-4: find maximum value: al2 = 0.9, putindexto C ={}: C={1, 2}, find
index of the columns, where sum is maximum: Max1 = Max2 = 0.9
C2={1, 2} => LU, L.

1| 23| a|l7|8]| 9|10
w|lw|n|n|a|3]|s|an
] w| o - ol o|o0o]|o|o] o
2l wlos| o| o|o|o|o]|o]| o
3l n| o| 0| o|os| o o] ooz
aln]o|o|os| o0o|o0o|o0o| o]os
7l alo| o] o|o|o|o]|o]|o
8l 3|l o|o0o|o|o|o| o o6 o0
ol 8| o| o] o|o]|o|os| 0] o0
100 a |l o[ o0o]os|{o8| 0| 0| o0]o0
Step5: I|=1-C=1{3,4,7,8,9, 10}

Step6: C={}

Repeat steps 2-4: find maximum value: a34 = 0.8, put index to C ={}: C={3, 4}, find
index of the columns, where sum is maximum: Max10= 1.6

C3={3,4,10}=>1,1, L.

3 | a| 7| 8| 9|10
nln|lal|3|8|A
sl n| o - o | o| o |08
al n|os| o| o| o o |08
7l al o| o| o | o] 0] 0
gl 3| o|o|o|o0o|o6| 0
sl | o| o| o |o6| 0| 0
100 g |os o8| 0| 0 0
Step5: I=1-C={7,8, 9}

Step6: C={}

Repeat steps 2-4: find maximum value: a89 = 0.6, put index to C ={}: C={8, 9}, find
index of the columns, where sum is maximum: Max8 = Max9 = 0.6
C4={8,9}=>3,B.

7 [ 8] 9
4] 3| B
alolol o

3 | o GH
ol e | o [o6] o

And the last one is 7-th => A.
So we have: C ={
{n, ny
{LU, L}
{n, n, a}
{3, B}
{~}



