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In this work | took the english alphabet: { A,B,C,D,E,F,G,H,,J,K,L,M,N,O,P,Q,R,S, T,U,V,W, X, Y,Z}

Table of similarity percentage of letters:

A 5] K W
A 1 0.1 0.1 0.2 0.1 0.1 0.1 0.2 0.2 0.1 0.3 0.2 0.6 0.2 0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.8 0.7 0.2 0.2 0.2
B 0.1 1 0.2 0.7 0.2 0.2 0.1 0.3 0.2 0.2 0.6 0.2 0.2 0.3 0.1 0.7 0.1 0.7 0.2 0.1 0.1 0.1 0.1 0.1 0.2 0.2
C 0.1 0.2 1 0.2 0.2 0.1 0.7 0.2 0.2 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.7 0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.1 0.2
D 0.2 0.7 0.2 1 0.1 0.2 0.2 0.2 0.1 0.2 0.5 0.2 0.2 0.1 0.1 0.7 0.2 0.7 0.2 0.2 0.2 0.1 0.2 0.1 0.1 0.1
E 0.1 0.2 0.2 0.1 1 0.8 0.2 0.7 0.2 0.1 0.2 0.3 0.2 0.2 0.1 0.2 0.1 0.3 0.1 0.2 0.2 0.1 0.2 0.2 0.2 0.1
E 0.1 0.2 0.1 0.2 0.8 1 0.1 0.8 0.2 0.2 0.2 0.3 0.3 0.2 0.1 0.2 0.1 0.3 0.1 0.2 0.1 0.2 0.2 0.1 0.1 0.1
G 0.1 0.1 0.7 0.2 0.2 0.1 1 0.2 0.1 0.2 0.2 0.2 0.2 0.1 0.7 0.2 0.7 0.1 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1
H 0.2 0.3 0.2 0.2 0.7 0.8 0.2 1 0.2 0.1 0.2 0.2 0.3 0.3 0.1 0.2 0.1 0.1 0.2 0.2 0.1 0.1 0.1 0.2 0.1 0.3
| 0.2 0.2 0.2 0.1 0.2 0.2 0.1 0.2 1 0.8 0.2 0.8 0.2 0.2 0.1 0.2 0.1 0.2 0.1 0.8 0.2 0.2 0.3 0.2 0.3 0.2
1 0.1 0.2 0.1 0.2 0.1 0.2 0.3 0.1 0.8 1 0.2 0.8 0.3 0.3 0.1 0.3 0.1 0.2 0.1 0.7 0.2 0.1 0.1 0.1 0.2 0.1
K 0.3 0.6 0.1 0.5 0.2 0.2 0.2 0.2 0.2 0.2 1 0.3 0.3 0.3 0.1 0.6 0.1 0.7 0.2 0.2 0.2 0.1 0.1 0.2 0.2 0.1
L 0.2 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.8 0.8 0.2 1 0.2 0.2 0.2 0.2 0.1 0.2 0.1 0.8 0.1 0.2 0.1 0.2 0.2 0.1
M 0.6 0.2 0.1 0.2 0.2 0.3 0.2 0.3 0.2 0.3 0.3 0.2 1 0.3 0.1 0.2 0.1 0.2 0.2 0.3 0.2 0.7 0.8 0.2 0.2 0.3
N 0.2 0.3 0.2 0.1 0.2 0.2 0.1 0.3 0.2 0.3 0.3 0.2 0.3 1 0.1 0.3 0.1 0.3 0.2 0.3 0.1 0.2 0.1 0.1 0.1 0.8
O 0.1 0.1 0.8 0.1 0.1 0.1 0.7 0.1 0.1 0.1 0.1 0.2 0.1 0.1 1 0.3 0.9 0.3 0.2 0.2 0.1 0.2 0.1 0.1 0.1 0.1
B 0.2 0.7 0.2 0.7 0.2 0.2 0.2 0.2 0.2 0.2 0.6 0.2 0.2 0.2 0.2 1 0.2 0.8 0.2 0.1 0.2 0.2 0.1 0.1 0.1 0.1
a 0.1 0.1 0.7 0.2 0.1 0.1 0.7 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.9 0.2 1 0.1 0.2 0.1 0.1 0.2 0.1 0.2 0.1 0.2
R 0.2 0.7 0.1 0.7 0.3 0.3 0.1 0.1 0.2 0.2 0.7 0.2 0.2 0.3 0.3 0.8 0.1 1 0.2 0.3 0.1 0.2 0.1 0.2 0.2 0.1
5 0.1 0.2 0.2 0.2 0.1 0.1 0.2 0.2 0.1 0.1 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.2 1 0.1 0.2 0.1 0.2 0.1 0.1 0.2
T 0.2 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.8 0.7 0.2 0.8 0.2 0.2 0.2 0.1 0.1 0.2 0.1 1 0.2 0.2 0.2 0.1 0.2 0.2
U 0.1 0.1 0.2 0.2 0.2 0.1 0.1 0.1 0.2 0.2 0.2 0.1 0.2 0.1 0.1 0.3 0.1 0.1 0.2 0.2 1 0.2 0.2 0.1 0.2 0.1
v 0.8 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.2 0.1 0.1 0.2 0.7 0.2 0.2 0.2 0.2 0.2 0.1 0.2 0.2 1 0.7 0.3 0.2 0.1
W 0.7 0.1 0.2 0.2 0.2 0.2 0.1 0.1 0.3 0.1 0.1 0.1 0.8 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.7 1 0.2 0.2 0.1
X 0.2 0.1 0.1 0.1 0.2 0.1 0.1 0.2 0.2 0.1 0.2 0.2 0.2 0.1 0.1 0.1 0.2 0.2 0.1 0.1 0.1 0.3 0.2 1 0.8 0.1
il 0.2 0.2 0.1 0.1 0.2 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.2 0.1 0.2 0.2 0.2 0.2 0.2 1 0.1
IZ 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.3 0.2 0.1 0.1 0.1 0.3 0.8 0.1 0.1 0.2 0.1 0.2 0.2 0.1 0.1 0.1 0.1 0.1 1
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In the final table, where all values less than a and main diagonal will become zeros.

Final table:
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First, set I = {1, 2,3, 4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26} and C1 = { }.

a1517 = a1715 = 0.9 are maximum and ass 17 is randomly selected. Then Ci= {15, 17}.
There are no j such that aisj+ ai7j+ asj + azjis maximum. Then final C1= {15, 17, 3, 7}.

az7+ ais7+aiz7 = 2.1 are maximum. Then C.= {15, 17, 3, 7}.

a153 + ai73= 1.6 are maximum. Then Ci= {15, 17, 3}
After deleting rows and columns the table has become a:
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Second iteration

1={1,2,4,5,6,8,9, 10, 11, 12, 13, 14, 16, 18, 19, 20, 21, 22, 23, 24, 25, 26}, C>={ }.

a26 14 = 0.8 are maximum. Then Co= {26, 14}.

There are no j such that azsj + a4 is maximum. Then final C.= {26, 14}.

After deleting rows and columns the table has become a:
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The third iteration

1={1,2,4,5,6,8,9, 10, 11, 12, 13, 16, 18, 19, 20, 21, 22, 23,24,25 }, Cs = { }.

a1 16 = 0.8 are maximum. Then Cs= {18, 16}.

aig4 + ais4 = 1.4 are maximum. Then Cs= {18, 16, 4}

aig2+ ae2+ a42 = 2.1 are maximum. Then Csz= {18, 16, 4, 2}.

aig11+ ae11+ as11+ a2 11 = 2.8 are maximum. Then Cs= {18, 16, 4, 2, 11}.

There are no j such that aisj+ aisj+ asj+ a2 is maximum. Then final Cs= {18, 16, 4, 2, 11}.

After deleting rows and columns the table has become a:
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Fourth iteration

1={1,5,6,8,9,10, 12, 13,19, 20, 21, 22, 23,24,25 }, C4a = { }.

a2s524 = 0.8 are maximum. Then Cs= {25, 24}.

There are no j such that azsj+ azj is maximum. Then final C4= {25, 24}.

After deleting rows and columns the table has become a:



1 5 E 2 9 10 12

1 1) 1) 1) 4] o [t] [t] 0.7 0 1) 0.3 0.7

5 0 1) 0.8 0.3 o L[] L[] 0 0 1) [} o

& 0 0.8 1) 0.3 o L[] L[] 1) 0 1) [t o

] 2 0.8 0.8 [t o [t [t 2 2 2 [t o

& 2 2 2 2 o 0.8 0.8 2 2 2 2 o
10 (1) 0 0 [H] 0.3 [t] 0.8 (1) (1) 0 [H] (1]
12 0 0 0 [H] 0.3 0.8 0 0 0 0 [H] (1]
13 0.7 0 0 [H] [H] [t] [t] 0 0 0 0.7 0.8
19 0 1) 1) 4] o [t] [t] 1) 1) 1) 4] o
20 0 1) 1) [} 0.3 0.3 0.8 0 0 1) [} o
21 0 1) 1) [t o L[] L[] 1) 0 1) [t o
22 0.8 2 2 [t o [t [t Q.7 2 2 [t Q.7
23 0.7 2 2 2 o [ [ 0.8 2 2 |

Fifth iteration

1={1,5,6,8,9, 10, 12, 13, 19, 20, 21, 22, 23}, Cs = { }.

asg = 0.8 are maximum. Then Cs= {5, 8}.

as 6+ age = 1.6 are maximum. Then Cs= {5, 8, 6}.

There are no j such that asj+ agj+ asj is maximum. Then final Cs= {5, 8, 6}.

After deleting rows and columns the table has become a:

1 9 10 12 13 22

1 0 [H] [H] [t] 0.7 0 0 0.8 0.7

9 1) [} 0.8 0.8 [t] 1) 1) 1) 4]
10 1) 0.3 o 0.3 L[] 0 1) 1) [}
12 1) 0.3 0.3 0 L[] 1) 1) 1) [t
13 0.7 [t o [t o 2 2 0.7 0.8
15 2 2 o [ [ 2 2 2 2
20 0 0.3 0.3 0.8 [t] (1) 0 0 [H]
21 0 [H] (1] [t] [t] 0 0 0 [H]
22 0.8 [H] [H] [t] 0.7 0 0 0 0.7
23 0.7 4] o [t] 0.8 1) 1) 0.7 [}




1={1,9, 10, 12, 13, 19, 20, 21, 22, 23}, Cs = { }.

a9 10 = 0.8 are maximum. Then Ce= {9, 10}.

a9 12 + a1012 = 1.6 are maximum. Then Ce= {9, 10, 12}

Sixth iteration

a9 20 + @1020 + @12 20 = 2.4 are maximum. Then Ce= {9, 10, 12, 20}.

There are no j such that agj+ aioj+ a2 j+ azj is maximum. Then final Cs= {9, 10, 12, 20}.

After deleting rows and columns the table has become a:

13
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22
23

| ={1,13,19,21,22,23},C:={ }.
a1323 = 0.8 are maximum. Then C;= {13, 23}.

aiz31 + axz1=1.4 are maximum. Then C;= {13, 23,1}

13

19

21

22

23

[t] 0.7 0 0 0.8 0.7
0.7 [H] 0 0 0.7 0.8
[t] [t] 1) 0 1) 1)
L[] L[] 0 0 1) 1)
0.8 0.7 1) 0 0 0.7
Q.7 0.8 2 2 0.7 Q

Seventh iteration

a1322 + @322+ @122 = 2.2 are maximum. Then C7= {13, 23, 1, 22}.

There are no j such that aizj+ azsj+ a1j+ azj is maximum. Then final C;= {13, 23, 1, 22}.




After deleting rows and columns the table has become a:

19 21
19 2 2
21 2 Q

Now a9 19 = a1221=a21 21 = 0. Then {19}, {21} are two separated clusters.

In this way, when o = 0.55, we have 9 clusters:

Ci= {15, 17, 3, 7}, Co= {26, 14}, Cs= {18, 16, 4, 2, 11}, C4= {25, 24}, Cs= {5, 8, 6}, Cs= {9, 10, 12, 20}, C7= {13, 23, 1, 22}, Cs={19},
Co={21}

OR
{{0, Q, C, G}{Z,N}{R, P, D, B, K} {Y, X} {E, H, F} {I, J, L, T} {M, W, A, V} {S} {U} }



