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Abstract: The quantity of Web contents including math has been skyrocketing in recent
years, such as Wikipedia articles and BBS focusing on math. Some pieces of previous
research have dealt with the development of IR systems targeting MathML-based math
expressions. They are, however, still developing in terms of lack of fuzzy search functions
or low hit rates. One of the authors in ICCE2008 proposed the IR tool enjoying a fuzzy
search function, by adopting regular expressions used in MySQL. In this study, it is our
objective to additionally propose a “tree structure” algorithm for the fuzzy search function
with better precisions.
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Introduction

In this study, it is our objective to propose development of IR systems targeting
MathML-based[1] math expressions.[2] is advocated the IR systems of the algorithm that
used the regular expression in ICCE2008. Since MathML is an XML-based markup
language, it has tree structures by nature.

It is our objective to propose a “tree structure” algorithm for the fuzzy search function with
better precisions than [3], and upgrade the interface for a fast input of math expressions
being developed by another group in the lab.

1. Previous Research

[4], [5], and [6] are similar to our study although the developed systems are not found
completely satisfactory in either that:

e math structure is not fully considered,

e indexing tag information is too rigid to realize fuzzy searching, or

e only partial implementation has been made.
[7] outlines sophisticated IR system for MathML-based math expressions. It further
proposes the interface for creating queries combining text- and math-expression editors for
fuzzy search using wildcards while there is no description regarding its implementation or
results of experiments.
[8] is unique in proposing an IR system by incorporating math expressions in “extended”
MathML-formats for better grasping their (mathematical) meanings. Likewise, no results of
implementation or experiments are shown.
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2. Implementation

2.1 Outline of retrieval with Tree Structure

Since MathML is an XML-based markup language, it has tree structures by nature. Then,
implementing a retrieving algorithm with tree structure could be taken for granted.
DOM (Document Object Model) format is used for tree-structuring?.

2.2 Modification of method

In [3], the wildcard “*” use to mean “arbitrary (single) letter or variable(TypeA)”. But in
this study, use to mean “a string with arbitrary length(TypeB)”(Fig.1).

Tree-structuring of _'=Q%Tree-structurin of TypeB  [Tree-structuring of this study]
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Fig. 1: Difference of query is hierarchized

2.3 Retrieving Algorithm

The wildcard use to part punctuation, and do AND Retrieving and check the hierarchy
(Fig.2).

ex.query  ex. target math expressions Start Document node
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X , } }
[ T ] [ t ] To check if it matches the hierarchy
[ n ] [ 7 ] [ 2 ] I y -] Top node from the node to go to get that
— PP reference,
AND Retrieving Check where is the hierarchy of reference
node .

Fig.2:Retrieving Algorithm

3. Language, Style and Content

3.1 Outline of Experiments

1 DOM enables to treat data described by XML as having tree structures.
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IRs were attempted for 1,000 MathML data sampled from [9], with regular expression
algorithm and tree structure algorithm, separately. The results of the experiments are shown
in Table 1. IR1 to IR3 in the table are the examples of information retrieval, or

*
IR1: cos®(z), IR2: cos(z)+*cos(z),, IR3: ——
*_|_ *
respectively. The numbers of math expressions hit by the selected algorithm are given in the
table.

Table 1: Results of Experiments

Retrieval
Algorithm IR1 IR2 IR3
Tree Structure(TypeA) 9 0 67
Tree Structure(TypeB) 9 1 67
Correct numbers 9 1 67

3.2 Discussions

This time, the specification of structured query [3] to change. We can hit the math
expressions that in [3] can hit . And, in this study can hit math expressions like a IR2.

4. Upgrade the interface for a fast input of math expressions

We upgrade the interface for a fast input of math expressions being developed by another
group in the lab[10]. Details will be announced on the day.

5. Summary and Future Plan

In this study, it is our objective to propose a “tree structure” algorithm for the fuzzy search
function with better precisions than [3], and upgrade the interface. Our future plan is
increase in data set. And adding Highlighting.
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