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[On Sum of Four Squares and Lagrange's Identity |

A classical result of Lagrange states that for every integer n can be
represented as the sum of four squares, i.e.
n=a*+b*+c*+d?
where a,b,c,d €Z. The theorem was proved by Joseph Louis Lagrange in
1770 and it is known as Lagrange's four square theorem. One of the famous
proofs of Lagrange's four square theorem is based on Hurwitz integer
v=Z[, j,kIV ( Z[i, j, k] + h)
where i, j,k denote the basis elements of the quaternion ring H and
Cl+i+j+k
2

The development of this Lagrange's theorem give rise to another theorem

h

called Lagrange's Identity for polynomial: Let R be a commutative ring
with an involutive automorphism ( - ). If a,b,c,d,e,f,g,h e R, then there exist

g,r,s,t € Rsuch that

Qq + T + S5 +tf = (aa + bb +cC +dd )(ee + ff + gg + hh).
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John Vincent Morales
[Some Algebras Related to the Extension of the Four Cycle |

The Terwilliger algebra 7'of a symmetric association scheme is useful in
the study of codes, graphs and designs. Finding irreducible 7*modules is one
of the main research topics in the area.

The Assmus-Mattson theorem (AMT) describes a way to obtain designs
from linear codes over FFq. Tanabe gave an analog of AMT for linear codes
over Zi. Tanaka gave AMT-type results using irreducible modules of 7*
algebras of certain schemes.

Here, we describe the irreducible modules for the 7*algebra of extension of
the four cycle. This serves as initial step towards obtaining an AMT-type

theorem for Zs-codes following the method of Tanaka.
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[Privacy-enhanced Search Scheme for Multimedia Cloud Database ]

With the increasing use of Cloud Service in recent years, its security
vulnerabilities becomes a bigger concern, for one reason that users' data are
stored in cloud database as plaintext and can be easily accessed by the
Cloud Service Provider. Especially when people upload multimedia data,
which usually contain more private information, to the cloud server, data
leaking will endanger users' privacy more seriously. Particularly, this
research focus on image cloud database and the function of similarity
search, which allows users to search within the database for images that are
similar to the ones they provide. To enhance security for such database, it is
necessary to develop a practical secure image database, while all the images
in the database are encrypted, and similarity image search is still

supported.
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[Background Knowledge Based Knowledge Acquisition |

Knowledge acquisition aims to extract knowledge automatically from the
collection of texts (corpus) and applies the extracted knowledge to some
natural language processing tasks such as question answering, information
extraction and story understanding. With the information explosion, the
billions of text documents, which contain valuable knowledge, dramatically
emerge on web. That further enhances the importance of knowledge
acquisition.

In this study, I propose the new approach of knowledge acquisition that
leverages some background knowledge to extract new knowledge. For
example, I could adopt the background knowledge “doctors work at hospital”
to extract the new knowledge “X go to hospital — doctor treat X” from the
source sentence below:

“T went to hospital today, I can’count how many times I go there,
where the doctor treat me, it feels so painful, ...”.

In other words, in this research, I tried to use a new hint, the background
knowledge, to identify and extract new knowledge. My idea could be the
extension of related researches, what is more, it could increase the system’s

efficacy of knowledge acquisition.
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