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Clustering of 13 Japanese characters
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The table below shows the similarity of characters:
- /7\ 7|< KK
ol
1 09 05 045 05 0,75 0,9 |0,65| 0,6 | 0,1 0,7 0,1 0,1
09 1 (08 0,3 045 09 0,7 085/ 05 | 01|09 01| 0,
o5 08 1 05 035 0,3 04|06 085/ 01|07 01| 0,1
—J (045 03 05 1 02 04 045 055 08 01 06 0,1 0,1
/| o5 |045/0,35/ 0,2 1 |05 0,75 0,6 07 041 0,65 01 0,1
0,75/ 09 03 04 05 1 055 09 045 01 09 01 0,1
09 0,7 | 04 045075055 1 | 05|06 | 01 /055 01 0,
0,65 0,85 06 055 06 09 05 1 04 01 09 01 0,1
06 05 085 08 0,7 045/ 06 | 04| 1 (01| 0,7 | 01 | 0,
“~10,4 | 01| 01|01| 0101|0101 01 1 01|03 0,2
0,7 09 07 06 065 09 055/ 09 0,7 01| 1 | 01| 01
A~ |01 01 01 01 01 01 01 01 01 03 01 1 | 07
M( o1 01 /01 /01 /01|01 01 01 01 0201 07 1




There is the final table, where all values less than «=0,55 and main diagonal will become zeros.

1 | 2] 3] 4|56 7] 8] 9 ]10]11]12] 13
- 72N N KK
77X
1 o 09 08 08 07509 09 09 08 0 09 0 | 0
2 09 0 08 08 0,75 09 09 09 08 0 09 0 0
3 08 08 0 08 0,75 0,8 0,8 08 085 0 08 0 | 0
4 |—|o08 08 08 0 07508 08 08 08 0 08 0 0
5 ||0||0,750,75 0,75 0,75 0 |0,75 0,75 0,75 0,75 0 0,75 0 | O
6 0,9 09 08 08 075 0 09 09 08 0 09 0 0
7 0,9 09 08 08 07509 0 09 08 0 09 0 0
8 0,9 09 08 08 07509 09 0 08 0 09 0 0
9 0,8 0,8 085 08 075 08 08 08 0  ©0 08 0 0
10|l 0o 0o o o o | 0| 0o o o /0o o 0o o
11 0,9 09 08 08 075 09 09 09 08 0 0 0
12| 7A| 0o | 0o o o| 0o o o 0o o o|o0o o o7
13 || o o 0| 0o o o o o o o o o7 o




First Iteration:
First,setl1={1,2,3,4,5,6,7,8,9,10, 11, 12, 13} and C1 = {}.
C1={1, 2} (selected at random from the maximum = 0,9).

3 4 5 6 7 8 9 10 11 12 13

1,6 1,6 1,5 1,8 1,8 1,8 1,6 - 1,8 - -
Max sum = 1,8. Than select at random 6. Now C1 = {1, 2, 6}.

3 4 5 6 7 8 9 10 11 12 13

2,4 2,4 2,25 - 2,7 2,7 2,4 - 2,7 - -
Max sum = 2,7. Than select at random 7. Now C1 ={1, 2, 6, 7}.

3 4 5 6 7 8 9 10 11 12 13

3,2 3,2 3 - - 3,6 3,2 - 3,6 - -
Max sum = 3,6. Than select at random 8. Now C1={1, 2, 6, 7, 8}).

3 4 5 6 7 8 9 10 11 12 13

4 4 3,75 - - - 4 - 4,5 - -

Max sum = 4,5. Than select 11.Now C1={1, 2, 6, 7, 8, 11}.

There is no j such that a1j + a2j + a6j + a7j + a8j + a11j is maximum. The finalC1={1, 2,6, 7, 8, 11)}.
After we delete 1, 2, 6, 7, 8, 11 rows and columns from the final table and go to the
second iteration.



New table after deleting rows and columns:

Second Iteration:

3] 4[5 9 [10]12] 13
- 2N 7|§ KK
7 X

3 0O 08075085 0 0 | 0
4 |=]|o8 o 07508 0 o0 o
5 ||O0||0,75/0,75| 0 0,75/ 0 | 0 | o
9 0,85/ 0,8 075 0 |0 O | O
10|50 o | o o| 0o | o o
12| AK|[ 0o o | o o o o o7
13 |[ff[ 0o o o o o o7 o

setl={3,4,5,9,10, 12,13}, C2 = {}.

c2 = (3, 9).
3 4 5 9 10 12 13

1,6 1,5

Max sum = 1,6. Than select 4. Now C2 = {3, 4, 9).

There is no j such that a3j + adj + a9j is maximum. The final C2 = {3, 4, 9}.
After we delete 3, 4, 9 rows and columns from the previous table and go to the
third iteration.



New table after deleting rows and columns:

5 | 10 | 12 | 13
o] 7 AR
5 |[O]] o | o | 0| o
10|l 0| 0o | 0o o
12| 7| 0 | 0o | 0o | 07
13 || o | o 07| o

Set | = {5, 10,12, 13}, C3 = {}.

C3 = {12, 13).

10

12

13

Now C3 = {12, 13}.

The final C3 = {12, 13}.

Third Iteration:

As a result, we have 5 clusters: C = {{1, 2, 6, 7, 8, 11}, {5}, {3, 4, 9}, {10}, {12, 13}}.

Or:
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