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A Quantum Algorithm to Search for Web Communities and Inspection

MayuMmi OTO,t HIRONORI NAKAJO' and KAZUKI JOET

With increase of web pages, the importance of effective choices of web contents rises quickly.
Currently, the concept of web community is used for analysis of web contents and classifica-
tion in general, but the search for web community is quite difficult just with a simple keyword
scheme because of the huge number of web pages. The search for web community is suitable
for infinite parallelism that quantum computing potentially provides. In this paper, we aim
at proposing a killer application for quantum computers. First, we apply an existing quantum
algorithm to a conventional search method to propose a web community search algorithm and
describe the features of web community. Next, we experiment with the quantum algorithm
for database search using actual web data and evaluate the result. In addition, we give an
example of program code for the algorithm with the quantum instruction set which we have
proposed and show the effectiveness of the algorithm.
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Fig.1 Relation between adjacency matrix and both of
the number of links and connectivity.

O0D00D0O0O0AD BOO 10000000000
ooo

0000000 webO0OODOOOOODOOOOOO
0Oweb0DODOODODOODOOO0OOO hubO author-
ityD 000000000000 0000D000000
000000000000 0000000000
000000000 000000 10000000
000000000000000000000010
0000000000000

hub 0 authority 00O web OO0 OO0OOO
000000000000000000000000
000 webODODOODOOOOOOODOOOODO
0700000000000 web0OOOOOODOD
00000000000000000000 hubO
authority 1 00 web 0O DO DO DODDODOOO
0000000000 10000
000000000D000D000 webODOOODO
0D00000D000Oweb0OOO0O0O0O0D0OD
00 webODOOODODODOOOODOO 200000
000000000000 000000000000
D00%0000000Bow-Tie0OOOOOODODO
0000000007 0Bow-TieD OO OOOOOO
web 00D DOODOODODDOOOOOOODOO
00000000000 0000000000000
0000000000000 0D0000000000
00000000000 0000000000000
0D0000OwebDOOODOOOOD 30000
000000000 0Oweb0O0000O000O0DO0O
0000000000 Y™ooooooooooooo
00000000000000000000 web O
ooooD 20000

Cl100 CrO00000 webO OO OO OO OBow-
TieO0OODODDOODOOwebDOOOODOOD
000000 webDDOOOOODODOD 200000

May 2003

01 webOOOOOOOOOOODOOOOOOODODOO
Table 1 Comparison with the scale of web pages and
both of links and connectivity.
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Fig.2 A model of web community.
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Fig.3 A tree structure.
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Fig.4 Adjacency matrix before applying the WCS

algorithm.
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Fig.5 Adjacency matrix after applying the WCS
algorithm.
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Fig.6 Matrix after applying the WCS algorithm with
threshold 100.
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