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* Tool to search mathematics in DMLs

v" Built on a conventional full text indexing core — capable of indexing
millions of documents

+ Search in real world documents
v’ Uses Presentation MathML for indexing
+ Easily usable and straightforward

v" Supports mixed math-textual queries with MathML/TEX input
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» We used a weighting utility

* Indexing
* initial weight of whole formula = Tumber_of nodes
* tokenization — level coefficient | = 0.7
« variables unification — coefficient v = 0.8
+ number constants unification — coefficient ¢ = 0.5
+ Searching
« result * number_of_query_nodes


http://nlp.fi.muni.cz/projekty/eudml/mias/miasweights/

. 1
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input: (a+b**°,0.125)

ordering: (a+b°*?,0.125)
tokenization: (a, 0.0875) (+,0.0875) (b°"?,0.0875)
(b, 0.06125) (C%2,0.06125)

0.06125=0.0875-0.7(1 )



input: (a+b**°,0.125)

ordering: (a+b°*?,0.125)
tokenization: (a, 0.0875) (+,0.0875) (b®?,0.0875)
(b,0.06125) (c+2,0.06125)
(c, o.mm\(z, 0.042875)
(+,0.042875)

0.042875=0.06125-0.7(1)




(a+b**°, 0.125)

input:
ordering: (a+b°*?,0.125)
tokenization: (a, 0.0875) ,’IliJr’ 0.0875) (b°"?,0.0875)
(b,0.06125) | (c+2,0.06125)
!l o.mm, 0.042875)
/ ! (+,0042875)
va{'iable.s ," J \‘\‘
unification: (id1+id213+2‘ 01) (id'f‘“ ,0.07) (id,+2,0.0343)
0.07=0.0875-0.8(V) 0.0343=0.06125-0.8(v)

0.1=0.125-0.8(v)




(a+b**°, 0.125)

input:
ordering: (a+b°*?,0.125)
tokenization: (a,0.0875) (+,00875) (b°,00875)
7 (b,obe12s) (S 2,0.06125)
S Sl (e 00a3875) /L 2,0.042875
0s(e)” PR 1/ T )
X y -05(c)/ / (+.,0.042875) "
variables ,’/ ,’I ,'l *’ ". \‘\‘
unification: S (id1+idi;3+2. 0_1) ,’/I (idll.dz+2,0.07) '.II (id1+ 2, 0.0343)
constants //, ,/'/ I," ‘w‘ I'-I ~O.5(C) \
unification: /-05(c) 4 i-0.5(c) ¥ 1-0.5(c)
(a+b""*",0.0625) »’/ (b, 0.04375) | (c+const, 0.030625) -.*
(id=**  0,035) (id,+ const, 0.01715)

(id,+idy"™ 0.05)



(a+b**°, 0.125)

input:
ordering: (a+b°*?,0.125)
tokenization: (a,0.0875) (+,00875) (b°?,0.0875)
7 (b,obe12s), ) (c+2,0.06125)
/1 (e, 0.042875) (2,0.042875)
VA (+,0042875)
variables . a / / \ AN
unification: e i.«:+2 KA rz \ .
(id,+id5""?,0.2) (idy*?,0.07) \ ('d1+.2’ 0.0343)
constants /’I /' /! \ ",
unification: ¥ /) Y ; Iﬁ \
(a+b""*",0.0625) »’/ (b™ ™ 0.04375) | (c+const, 0.030625) '-*
A4
(id,+id%+™ 0,05) (id“**"* 0,035) (id,+const, 0.01715)




Java

Lucene 3.1.0

Mathematical part implements Lucene’s interface Tokenizer — able to
integrate to any Lucene based system

+ MlaS4Solr plugin was created for the use in Solr in EUDML

Textual content — processed by StandardAnalyzer



+ MREC 2011.4.439
» 439,423 documents

» Uncompressed size 124 GB, compressed 15 GB

+ 158 million input formulae, 2.9 billion expressions indexed



+ MIR sandbox
» 10 000 documents

» Uncompressed size 1.75 GB, compressed 367 MB

+ 1.6 million input formulae, 22 million expressions indexed



* MIR harvests
* 119 documents

+ Uncompressed size 1.24 GB, compressed 201 MB

+ 1.19 million input formulae, 21 million expressions indexed



Examples About Help Contact

$x°2+y°25 expenential distribution

Search in: MREC 2011.4.439 +

Total hits: 15970, showing 1- 30. Searching time: 112 ms

Estimating copula measure using ranks and subsampling: a simulation stud

For the dependence 3, we will test use the Komogorov-Smimov test to know whether 22 + /7 is exponentially distributed (true i ..
score = 004348715

arxiv.org/abs/0709.3860 - cached XHTML

Real-time TPC Analysis with the ALICE High-Level Trigger
NGESH

score = 0.04333227
arxiv.org/abs/physics/0403063 - cached XHTML

Pairing symmetry and long range pair potential in a weak coupling theory of
does not mix with usual §.x2 y2 symmetry gap in an anisotropic band structure.

score =0.03675753

anxdv.org/abs/cond-mat/9906142 - cached XHTML



+ Demo web interface: http://nlp.fi.muni.cz/projekty/eudml/mias

* MIR development demo: http://aura.fi.muni.cz:8085/webmias-mir/
+ MathML/TEX input (Tralics for conversion to MathML)

» Matched document snippet generation

+ MathdJax for nicer math rendering and better portability


http://nlp.fi.muni.cz/projekty/eudml/mias
http://aura.fi.muni.cz:8085/webmias-mir/

* Project pages — http://nlp.fi.muni.cz/projekty/eudml/mias

+ Future work
» Further canonicalization and unification

+ Optimization
+ Mathematical equivalence computation via symbolic algebra system?

+ Suggestions welcome!


http://nlp.fi.muni.cz/projekty/eudml/mias/
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