
Chapter 3
Similarity Between Graphs in Database
by Permutations

Given the relationship matrix R (3.1) that reflects the connection among entities.

R Entity1 Entity2 Entity3 . . . Entityn
Entity1 e1;1 e1;2 e1;3 . . . e1;n
Entity2 e2;1 e2;2 e2;3 . . . e2;n
Entity3 e3;1 e3;2 e3;3 . . . e3;n
. . . . . . . . . . . . . . . . . .
Entityn en;1 en;2 en;3 . . . en;n

2
6666664

3
7777775

ð3:1Þ

Then permutation matrix A has been created. With two relations R and two
permutations, we can built the commutative diagram Fig. 3.1.

We remark that when R1A1 ¼ A2R2 the diagram becomes a commutative dia-
gram for which the relations of similarity between two databases is shown as 3.2.

R1 ¼ A2R2A
�1
1 ð3:2Þ

We remember that permutation matrix has always the inverse, so we have 3.3.

R2 ¼ A�1
2 R1A1 ð3:3Þ

Example 3.1 We have the Relation Fig. 3.2.
We represent it with R2.

R2 ¼

1 0 0 0 0
0 1 0 0 0
0 0 1 0 0
0 0 0 1 0
0 0 0 0 1

2
66664

3
77775
e1 þ

0 1 1 1 0
1 0 0 0 0
1 0 0 0 1
1 0 0 0 0
0 0 1 0 0

2
66664

3
77775
e2

0
BBBB@

1
CCCCA
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After R2 is given the permutation with permutation matrix A1 and A2, we have R1.

A1 ¼

0 1 0 0 0

1 0 0 0 0

0 0 1 0 0

0 0 0 1 0

0 0 0 0 1

2
6666664

3
7777775
; A2 ¼

1 0 0 0 0

0 1 0 0 0

0 0 1 0 0

0 0 0 0 1

0 0 0 1 0

2
6666664

3
7777775

R1 ¼

1 0 0 0 0

0 1 0 0 0

0 0 1 0 0

0 0 0 1 0

0 0 0 0 1

2
6666664

3
7777775
A1e1 þ

0 1 1 1 0

1 0 0 0 0

1 0 0 0 1

1 0 0 0 0

0 0 1 0 0

2
6666664

3
7777775
A2e2

0
BBBBBB@

1
CCCCCCA

The relation R1 is represented with Fig. 3.3.
Particular case for the diagram.

Fig. 3.1 The change of sources and sinks to give equivalent graphs

Fig. 3.2 Sources and sinks in the database
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(1) A1 ¼ A2 ¼ A

R1 ¼

1 0 0 0 0

0 1 0 0 0

0 0 1 0 0

0 0 0 1 0

0 0 0 0 1

2
6666664

3
7777775
Ae1 þ

0 1 1 1 0

1 0 0 0 0

1 0 0 0 1

1 0 0 0 0

0 0 1 0 0

2
6666664

3
7777775
Ae2

0
BBBBBB@

1
CCCCCCA

¼ A

1 0 0 0 0

0 1 0 0 0

0 0 1 0 0

0 0 0 1 0

0 0 0 0 1

2
6666664

3
7777775
e1 þ

0 1 1 1 0

1 0 0 0 0

1 0 0 0 1

1 0 0 0 0

0 0 1 0 0

2
6666664

3
7777775
e2

0
BBBBBB@

1
CCCCCCA

For

A ¼

0 1 0 0 0
1 0 0 0 0
0 0 1 0 0
0 0 0 1 0
0 0 0 0 1

2
66664

3
77775

ð2Þ A1 6¼ A2; R1 ¼ R2

Fig. 3.3 Permutation of the sources states e1 and permutation of the sinks states e2 in the database
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For

A1 ¼

0 1 0 0 0
1 1 0 0 0
0 0 1 0 0
0 0 0 1 0
0 0 0 0 1

2
66664

3
77775

We have

A2 ¼

1 0 0 0 0

0 1 0 0 0

0 0 1 0 0

0 0 0 1 0

0 0 0 0 1

2
6666664

3
7777775
Re1 þ

0 1 0 0 0

1 0 0 0 0

0 0 1 0 0

0 0 0 1 0

0 0 0 0 1

2
6666664

3
7777775
Re2

0
BBBBBB@

1
CCCCCCA

¼ R

1 0 0 0 0

0 1 0 0 0

0 0 1 0 0

0 0 0 1 0

0 0 0 0 1

2
6666664

3
7777775
e1 þ

0 1 0 0 0

1 1 0 0 0

0 0 1 0 0

0 0 0 1 0

0 0 0 0 1

2
6666664

3
7777775
e2

0
BBBBBB@

1
CCCCCCA

For R ¼

0 1 1 1 0
1 0 0 0 0
1 0 0 0 1
1 0 0 0 0
0 0 1 0 0

2
66664

3
77775
, We have

A2 ¼

0 1 1 1 0

1 0 0 0 0

1 0 0 0 1

1 0 0 0 0

0 0 1 0 0

2
6666664

3
7777775

1 0 0 0 0

0 1 0 0 0

0 0 1 0 0

0 0 0 1 0

0 0 0 0 1

2
6666664

3
7777775
e1 þ

0 1 0 0 0

1 0 0 0 0

0 0 1 0 0

0 0 0 1 0

0 0 0 0 1

2
6666664

3
7777775
e2

0
BBBBBB@

1
CCCCCCA

¼

0 1 1 1 0

1 0 0 0 0

1 0 0 0 1

1 0 0 0 0

0 0 1 0 0

2
6666664

3
7777775
e1 þ

1 0 1 1 0

0 1 1 1 0

0 1 0 0 1

0 1 0 0 0

0 0 1 0 0

2
6666664

3
7777775
e2

22 3 Similarity Between Graphs in Database by Permutations


	3 Similarity Between Graphs in Database by Permutations

