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For a function f(x), f is Taylor expandable when lim;, - . R, (x) = 0 where R is reminder
matherial.org v | ; - term of the theorem, and we have bellow.

Taylor Expansion
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Laurent Series *
We begin with Taylor's theorem and its proof. Even if complex function f(z) is not holomorphic at a point ¢, if f is holomorphic in an

annulus around c, we get Laurent series bellow,

Taylor Theorem f(z)= 3 anlz-c)™

Let f be a function which is defined on the interval (a, b) and suppose the nth derivative

£!2) exists on (a, b). Then for all x and x; in (a, b), where
1 }. flz)dz
- dn =
flal Br) i ‘ 271 "z - C}n+1
R (x) = o (x - %) and 7 is a closed curve in the annulus(fig.annulus).

with y strictly between x and x; (¥ depends on the choice of x). R,(x) is the nth
remainder of the Taylor series for f(x).
(Original text is http://planetmath.org/encyclopedia/TaylorsTheorem.html, retrieved at
2011.05.08)
Proof of Taylor Theorem
Let f(x), a < x < b be a real-valued, n-times differentiable function, and let a < x; < b be
a fixed base-point. We will show that for all x # x; in the domain of the function, there
existsa &, strictly between x; and x such that

n-1 {X—X{]}R o {X _X(]\}n

F(x) = 3 F0(xp) —— + £11(£) ——. Y
k=0 k! n!

Annulus for Laurent Series

Fix x # x; and let R be the remainder defined by L

k n Annulus for Laurent Series is shown.
Al (x - xo) (x - xp)

f(x)= 2 % xg) p +R

k=0 ! n!

This is extension of TaylorExpansion for functions which are not holomorphic.

Next, define



Two types of Documents

Matherial covers two types of
Documents

A Wiki page
An Aggregation of Wiki pages



A Wiki page as a Document

has Body text

Wiki notation = HTML and
NLM-DTD

import other resources
other page
Image
— parts of documents



An Aggregation of Wiki pages
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Today, many documents are published on the Web. The term

"documents” here includes articles of news or blog, wiki pages, journal
articles, and any other web pages. These documents are published as
HTML or XHTML to be browsed, or as PDF or PS file to be printed out.
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Conclusion and Discussion

In this article, we introduced a CMS developed for authoring and
publishing mathematical documents, and we proposed background

. semantics to describe structures of documents consisting of several

resources. Using the system, we can publish not only small documents
but also large documents consisting of several resources by writing in
easy mark-up. Structures of documents consisting of several resources
are described as RDF graphs based on Resource map of OAI-ORE, and
they will be reused by Semantic Web Technologies.

Some applications of OAI-ORE are describe an article as an aggregation
of OAI-ORE. The FORESITE project developed a toolkit to describe
metadata of articles from JSTOR by using OAI-ORE. In the project, each
issue of journals is an Aggregation of articles, and each article is an
Aggregation of individual page images and a PDF-formatted version of
the entire article . The ICE-TheOREM project provides thesis authoring
and publishing systems. In this project, each thesis is an Aggregation of
sections and PDF, DOC, and ODT version of the article, and each section
is an Aggregation of PDF, DOC, and ODT version of the section. These
applications treats each article as an Aggregation of parts of it and its
Representations. On the other hand, in this article, we describe a
Document as an Aggregation of parts of it, and we use another property
for relationships between a Document and its Representations.

The OMDoc format is a content markup scheme for mathematical
documents . This format is designed for the Mathematical Knowledge
Base. SWiM is a semantic wiki for Mathematical Knowledge Management
using OMDoc and OpenMath . While these are aimed at building the
Mathematical Knowledge Base, the Matherial is aimed at publishing
mathematical documents by using simple notation for authoring and
only presentation markups for outputting. OMDoc also provides a
document ontology . RDF classes i.e. Definition, Theorem (and so on),
Proof, and Formula and RDF properties i.e. proves and provedBy are
defined, but a class for general mathematical expression is not defined.
These classes of OMDoc ontology are subclass of MathKnowledgeltem.

matherial.org

Sometimes one document is published as several formats.
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document including a graphic image. Here, we assume that body text of
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Abstract

We are developing a CMS including document authoring feature based on wiki to
publish structural mathematical documents on the Web. Using this system, users
can write documents including mathematical expressions written in LaTeX
notation and explicitly stated characteristic structures of mathematical articles
such as definitions, theorems, and proofs. Documents input to the system is
published on the Web as not only XHTML files to be browsed but also XML files
complying with NLM-DTD, which is used to exchange articles electronically. Not
only single wiki page document, users can build a document which consist of more
than one pages and is described its structure semantically by the system. In order
to do this, we also propose an application of OAI-ORE and RDF vocabularies to
describe structures of documents consisting of several resources.
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We are developing a CMS including document authoring feature based on wiki to
publish structural mathematical documents on the Web. Using this system, users
can write documents including mathematical expressions written in LaTeX
notation and explicitly stated characteristic structures of mathematical articles
such as definitions, theorems, and proofs. Documents input to the system is
published on the Web as not only XHTML files to be browsed but also XML files
complying with NLM-DTD, which is used to exchange articles electronically. Not
only single wiki page document, users can build a document which consist of more
than one pages and is described its structure semantically by the system. In order
to do this, we also propose an application of OAI-ORE and RDF vocabularies to
describe structures of documents consisting of several resources.
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Wiki Page as Aggregation
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Laurent Series
‘We begin with Taylor's theorem and its proof.
Taylor Theorem
Let f be a function which is defined on the interval (a, b) and suppose the nth derivative
f'#) exists on (a,b). Then for all x and x, in (a, b),
#)(y)

n!

Ry(x) = (x - X0)"

with y strictly between x and x; ( depends on the choice of x). R,(x) is the nth
remainder of the Taylor series for £(x).

(Original text is http:/. rg [TaylorsTheorem.html, retrieved at
2011.05.08)

of o 0
Let f(x), a < x < b be a real-valued, n-times differentiable function, and let a < x, < b be

a fixed base-point. We will show that for all x # x, in the domain of the function, there
existsa ¢, strictly between x, and x such that

1 (x-x)"* (x-x)"

flx)= 3 f%(x) T HAR(E)

T =

Fix x # x; and let R be the remainder defined by
(x - x0)

1
f(x)= 2 f¥(x)

k! n!

Next, define

For a function f(x), f is Taylor expandable when lim,, .. R, (x) = 0 where R is reminder
term of the theorem, and we have bellow.

aylor Expansion

Even if complex function (z) is not holomorphic at a point c, if £ is holomorphic in an
annulus around c, we get Laurent series bellow,

f(z)= X an(z-c)"

where
1 flz)dz
e ff S
2ai 7 (g g

and 7 isa closed curve in the annulus(fig.annulus).

v

Annulus for Laurent Series
Annulus for Laurent Series is shown.

This is extension of TaylorExpansion for functions which are not holomorphic.

%

image files
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matherial
We begin with Taylor&apos;s theorem and its proof.
[Limport TaylorTheorem]] S O l | r‘ e
[Limport ProofOfTaylorTheorem]]
For a function $f(x)$, $f§ is Taylor expandable when $¥Lim {n¥to¥infty}R n(x)=0%
[[import TaylorExpansion]] text
Even if complex function $f(z)$ is not holomorphic at a point $c$, if $f$ is hol
3%
1( ¥sum_{n=¥infty} " {¥infty}a n(z-c)"n
3%
where
3% A
a_n=¥frac1{2¥pi i}¥oint_¥gamma¥frac{f(z)dz} {(z-c)" {n+1}}
38
and $¥gamma$ is a closed curve in the annulus(fig.[[ref annulus]]).
[[figure file/2011/05/10/0 id=annulus]]

This is extension of [[[TaylorExpansion]]] for functions which are not holomorph

®
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Taylor Theorem

Let f be a function which is defined on the interval (a, b) and suppose the nth derivative
£ exists on (a, b). Then for all x and xp in (a, b),
Z7AME) REE) BTV BES) 7¥73—2B) YV—AD ~NTH)

with y strictl LOGIN

remainder of
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L
(Original text
21139 proof of Taylor Theorem I I I I O r e
created at /
Let f(x), a < x < b be areal-valued, n-times differentiable function, and let a < x; < b

be a fixed base-point. We will show that for all x # x; in the domain of the function,

_ there exists a ¢, strictly between x and x such that

g o pages

o=l (x - o) (x -
fx) = X £Fx) ———+F7(£)

Fix x # x, and let R be the remainder defined by

2l (x - x)"
f(x)= Z rYx) ——+R
k=0 k! n!
Next, define .
n-1 - - - &
Fe)-Sron S g BT s
k! n!




Open Archives Initiative
Object Reuse and Exchange

or

OAI-ORE

( http://www.openarchives.org/ore/ )

( http://www.openarchives.org/ore/logos/logos )


http://www.openarchives.org/ore/logos/logos

Aggregation of OAI-ORE

Rdfs:subPropertyOf ~dcterms:-hasPart

ore:aggregates

Aggregation

Aggregated
Resource

Aggregated
Resource

Aggregated
Resource

OAI-ORE provides a mechanism for describing
an Aggregation as RDF graph.



Structure of Journal, Issue, Article
and Representations

A journal article is a major example of OAI-
ORE aggregation.

Article

We think that a journal article is also an
example of Document.



A Question

Journal

Is it appropriate to describe an article as
an aggregation of its representations?
(a PDF as a part of document?)



Document as an Aggregation

An article ( or A Document ) should be
described as an Aggregation of constituent
resources.

Parts, Chapters, Sections, "
Embedded images
Content ( body text ) of article



Constituents of a Wiki Page
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Laurent Series
We begin with Taylor's theorem and s proof.
Taylor Theorem

Let £ be a function which is defined on the interval (2, b) and suppose the nth derivative

exists on (a, b). Then for all x and xq in (,b),

£0)(y)

Rux) = ——(x-x)
with y strictly between x and x, (y depends on the choice of x). R,(x) is the nth
remainder of the Taylor series for (x)

(Original text retrieved at
2011.05.08)
Let £(x), a <x < b be a real-valued, n-times differentiable function, and let a < x; < b be

a fixed base-point. We will show that for all x # x in the domain of the function, there.
existsa ¢, strictly between X, and x such that

Fix.x # x5 and et R be the remainder defined by
(-3 (x-x)"

£ = % )
& )

Next, define

This Wiki Page is an Aggregation of wiki-source and imported

Resources

For afunction £(x), f is Taylor expandable when lim, .. R, (x) = 0 where R is reminder
term of the theorem, and we have bellow.

Taylor Expansion

£(x) =

Even if complex function (z) is not holomorphic at a point c, if £ is holomorphic in an
annulus around c, we get Laurent series bellow,
f(z)= 3 an(z-c)
where
1 f(z)dz

27i vy gt

and 7 isa closed curve in the annulusffig.annulus).

Y

Annulus for Laurent Series

Annulus for Laurent Series is shown.

Thisis extension of T: which are not

774V(E) WEE RV BES) Tvsv—s@) Y-AD ~VTH
+

matherial.org

We begin with Taylorgapos;s theorem and its proof.

[Limport TaylorTheorem]]

[Limport Proof0fTaylorTheoren]]

For a function $f(x)$, $f$ is Taylor expandable when $¥lim_(n¥to¥infty}R n(x)=0§

[[import TaylorExpansion]]

' Even if complex function $f(z)$ is not holomorphic at a point $c$, if $$ is hol
$$

(2) = ¥sun_{n=¥infty}" (¥infty}a n(z-c

$$

where

38

a_n=¥frac1{2¥pi i}¥oint ¥gamna¥frac{f(z)dz} {(z-c) {n+1}}

and $¥ganna$ is a closed curve in the annulus(fig.[[ref annul
[[figure file/2011/05/10/0 id=annulus]]

This is extension of [[[TaylorExpansion]]] for functions which are not holomorph
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Taylor Theorem

Let  be a function which is defined on the interval (a, b) and suppose the nth derivative
£ exists on (a, b). Then for all x and x; in (a, b),
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matherial.org

with  strictl |OGIN

remainder of
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(Original text
2011.05.08;
' Proof of Taylor Theorem
created at /
Let f(x), a < x < b be areal-valued, n-times differentiable function, and let a < x, < b
be a fixed base-point. We will show that for all x # x; in the domain of the function,

R there exists a £, strictly between x, and x such that

Fix x # x, and let R be the remainder defined by

(x-x)"  (x-x)"
e

0
£(x) = 3 (%)

k! n

Next, define




Main Content of a Document

The Wiki source file is a special member
of the Document. This includes

Main content of Document

body text

Indication of embedding Resources

[[import TaylorTheorem]]
[figure file/2011/5/10/0 id=annul]]



mt:hasContent

m

Main Content of a Document

rdf:subPropertyOf

> iuie wa0

For s function (], s Tylor expandable when lim, . R, ] = O where F is reminder
term ofthetheorem, and wa have bellow:

Loan Taylor Expansion

Laurent Series

Taylor Theorem

Even
annulusaround o, we got Laurent seres bellow,

and i closed curve i the annolus(g annulus)

s, i i nction, et < < 56

v

Annulus for Laurent Saries

s e

LoGiN
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>
Taylor Theorem <
Lat o afinction whih s defined o the inte

1 exists on (s ). Then fral x and  In (1 b LOGIN
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ore:aggregates

oy
“""5 proof of Taylor Theorem

with y stictly between x and x; (y depends on

remainder of the Taylor series for f(x). Let £(x), & < x< b be a real-valued, n-times differentiabl
be 2 fixed base-point. We will show that or all x £ 5, in
(Original text is hitp:/ there exists a £, o and x such that

2011.05.08) e

created at / modified at Sun May 29 07:12:16 +

Fixx # %, and let K be the remainder defined by

1 =
fx) =3 1

Next define

http://www.matherial.org/terms/

he domain of the function,

~Ore:aggregates

7 L(E) WEE FFW) BES) 7007—4E) I-hD AT
11..Seres/en)

We begin with Taylor&apos;s theoren and its proof

aylor expandabla ahen $¥Lin (n¥to¥inftylR n(x

[Cimport TaylorExpansion]]

omplex function $F(2)8 is morshic &t a point $c3, if $13 is hol

Point ¥oama¥iraci(
in the annulus(fig. [[ref annulus]]).
wlus]

not holonorgt

VE) BEE BT RES F507—0@) YD ARTEH

e function, and let s <

is for our new terms of RDF.


http://www.matherial.org/terms/

Wiki page as Aggregation

A Document which has its own content
Is an Aggregation of

Document Content
Wiki-source, HTML, XML, Plain
text, ---

Embedded (Transcluded)
Resources

Image file, other Document
and any objects



about an Aggregation of
Documents



An Aggregation of Wiki pages
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DISCUSSION NEW PAGE XML(NLM-DTD)

Wiki Authoring and Semantics of
Mathematical Document Structure

Authors

* Hiraku Kuroda® Department of Mathematics, Graduate School of Science,
Hokkaido University.

Abstract

We are developing a CMS including document authoring feature based on wiki to
publish structural mathematical documents on the Web. Using this system, users
can write documents including mathematical expressions written in LaTeX
notation and explicitly stated characteristic structures of mathematical articles
such as definitions, theorems, and proofs. Documents input to the system is
published on the Web as not only XHTML files to be browsed but also XML files
complying with NLM-DTD, which is used to exchange articles electronically. Not
only single wiki page document, users can build a document which consist of more
than one pages and is described its structure semantically by the system. In order
to do this, we also propose an application of OAI-ORE and RDF vocabularies to
describe structures of documents consisting of several resources.

MSC:
Keywords:

1. Introduction

2. Mathematical Contents Management System
3. Document structure and its metadata

4. Conclusion and Discussion
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LoGIN Introduction

EDIT DISCUSSION NEW PAGE XML(NLM-DTD) SRC

Abstra Ct articles, and any other web pages. These documents are published as
HTML or XHTML to be browsed, or as PDF or PS file to be printed out.

We are developing a CMS including document authoring feature based or Sometimes one document is published as several formats.

wiki to publish structural mathematical documents on the Web. Using this 3 4 : ol | & o -

system, users can write ¢ = w4 Some documents consist of several resources. One of examplesis a

W’“:f" in ga'l]ex ',“’I“"““ 2o LD i) LINE 20 document including a graphic image. Here, we assume that body text of

'S:Eufn";tt':lan:\rﬁiﬁ;: the document is written in a HTML file and the image is a JPG file. On the

XHTML files to be brows Web, each of them is independent resource and given unique URI. When

which is used to exchan URI of the image is put on src attribute of an img element in the HTML

document, users can bu file, we should treat the document as not just referencing but including
or embedding the image. In this case, this document is an aggregation of

-~ D H

Today, many documents are published on the Web. The term
"documents" here includes articles of news or blog, wiki pages, journal

matherial.org,

pages and is described it LOGIN
do this, we also propose
to describe structures of

modified at Matherial

Mathematlcal Cor Sometimes docume

example, has templa  EDIT PISCUSSION NEW PAGE XML(INLM-DTD) SRC
Wiki-based Authoring
indicated in the doc

other (more small) d
Management Syst HMLdoes not have Locin

the page.In thi§ cas

are body text writter ygcument structure and its
One of major features of Matherial, develc metadata
auth rmg mathematical documents. This Fyrthermore, we son

ments authormg feature of Matherial is based on wiki engine.

TSP REE ERY) BES) T95v—58 D AT oo s

complying with XHTML
iki source files, XHTML
. atheric . S %!, and a URI of each files is
The most simple type of document — e call a URI for a

consisting of a wiki page. When use LOGIN
structures, such as definitions, thec s

include other resources,
markup for them, they can expressl EDIT DISCUSSION NEW PAGE XML(NLM-DTD) SRC eference other resources.
property. [¥input| command of

Jmple, Listing taviorsaki s 2« CONCIUSion and Discussion

L files which include
=2 images by img elements,
g a theorem. ¥floatlisting|t: |udegotherdocgumems
atheorem written in Wiki In this article, we introduced a CMS developed for authoring and om wiki sources written
eir document direct| Publishing mathematical documents, and we proposed background
semantics to describe structures of documents consisting of several
URIs, appending hII’ IDs as fragme resources. Using the system, we can publish not only small documents bed as an RDF graph

written in LaTeX notatiol
converts them to MathML.

Matherial

Case, assuming a of a documen pt 4150 large documents consisting of several resources by writing in ment, URIs of resources
/wiki/Taylor, a URI of‘atheorem its: easy mark-up. Structures of documents consisting of several resources ons of the document, and

http://mw2011.matherial.org/wiki, are described as RDF graphs based on Resource map of OAI-ORE, and is structure by Resource

they will be reused by Semantic Web Technologies. nd Exchange (OAI-ORE) .

For important definitions, the several resources and

- Some applications of OAI-ORE are describe an article as an aggregation
?bdout th;m to;reuse thfm frg f of OAI-ORE. The FORESITE project developed a toolkit to describe [ (;:‘t‘ldo:etﬁs‘\’l\lllsg.t\?\ not
Independent documents and reéfert ,q1,qata of articles from JSTOR by using OAI-ORE. In the project, each ce OAI-ORE to describe
Matherial, users can set type of pag issue of journals is an Aggregation of articles, and each article is an ec:structure, we will show
theorem, the system treats the doc Aggregation of individual page images and a PDF-formatted version of schema to describe
described a theorem. In this case, L the entire article . The ICE-TheOREM project provides thesis authoring d in this article are
document by wiki page. DEtal| aboy and publishing systems. In this project, each thesis is an Aggregation of o oo
sections and PDF, DOC, and ODT version of the article, and each section
is an Aggregation of PDF, DOC, and ODT version of the section. These
applications treats each article as an Aggregation of parts of it and its
Representations. On the other hand, in this article, we describe a
Document as an Aggregation of parts of it, and we use another property
for relationships between a Document and its Representations.

The OMDoc format is a content markup scheme for mathematical
documents . This format is designed for the Mathematical Knowledge
Base. SWiM is a semantic wiki for Mathematical Knowledge Management
using OMDoc and OpenMath . While these are aimed at building the
Mathematical Knowledge Base, the Matherial is aimed at publishing
mathematical documents by using simple notation for authoring and
only presentation markups for outputting. OMDoc also provides a
document ontology . RDF classes i.e. Definition, Theorem (and so on),
Proof, and Formula and RDF properties i.e. proves and provedBy are
defined, but a class for general mathematical expression is not defined.
These classes of OMDoc ontology are subclass of MathKnowledgeltem.



An Aggregation of Wiki pages

This Document is an Aggregation of

Ntt
Nt
Ntt
Nt
Ntt

n://.../wasmd

n://.../wasmo

n://.../wasmd

n://.../wasmo

n://.../wasmd

s/Abstract
s/ConclusionAndDiscussion
s/Introduction

s/Matherial
s/StructureAndMetadata

(This list is sorted into alphabetical order)

What order do we read them?



Order of Members

Rdfs:subPropertyOf

mt:hasNext »dcterms:relation

We define a new term to describe order of
members

Order relationships should not be described
between members directly.



Order of Members
Sub Doc-2
(w CONFLICT! mt:hasNext>@

We should not directly describe a
property between members when
the property is valid only in an
Aggregation.




Proxy of ORE

ore:proxyFor

B e Member-1

ore:proxyln Aggregation

2 Member-2

ore:proxyFor

Proxy of ORE is provided to describe a property which
Is valid only in an aggregation.

“Member-1 hasNext Member-2 in the Aggregation.”



about hasNext

hasNext is used in documents of OAI-ORE.

x:hasNext

That is only for example and not defined
formally.

We need to describe order of members of
Document which doesn't have its own
content.

Therefore we define mt:hasNext.



Type of a Member

mt: partType Rdfs:subPropertyOf

=rdf:type

Introduction

oreiproxyFor

The term mt:partType is a property to describe a
type or a role of members in an Aggregation

mt:part takes sub classes of mt:PartType for object
of a triple.

mt:Part, mt:Chapter and so on



about A Document and
Its Representatios



A Document and its
Representations
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matherial.org
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Laurent Series
We begin with Taylor's theorem and its proof.

Taylor Theorem

Let f be a function which is defined on the interval (a, b) and suppose the nth derivative

f') exists on (a, b). Then for all x and x, in (a, b),

£lnl V}

3 n

Ry(x) =

(x - xq)

n!

with y strictly between x and x; (v depends on the choice of x). R,(x) is the nth
remainder of the Taylor series for £(x).

(Original text is http://planetmath.org/encyclopedia/TaylorsTheorem.html, retrieved at
2011.05.08)

Proof of Taylor Theorem

Let f(x), a < x < b be a real-valued, n-times differentiable function, and let a < x; < b be
a fixed base-point. We will show that for all x # x; in the domain of the function, there
exists a &, strictly between x5 and x such that
1 (x-x)f (x - x)"
£x)= 3 £9(x0) +FO(E)

k=0 k! n!

Fix x # x5 and let R be the remainder defined by
n-l (x - x0)" (x - x)"
fx) = X %) + .

k=0 ! n!

Mext, define

This Document has three
Representation.

Wiki-SRC

Document Content
(Member of
Aggregation)

and the simplest
Representation of this
Document

XHTML
NLM-DTD




Aggregation of Wiki Page
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This Document does

EDIT:DISCUSSION NEW PAGE XML(NLM-DTD) n Ot h ave i tS OW n

Wiki Authoring and Semantics of
Mathematical Document Structure Content

Authors
* Hiraku Kuroda® Department of Mathematics, Graduate School of Science, E a C h m e m b e r
Hokkaido University.
Abstract

| |
We are developing a CMS including document authoring feature based on wiki to D O C u I I I e n t h a S t h e I r

publish structural mathematical documents on the Web. Using this system, users

can write documents including mathematical expressions written in LaTeX

notation and explicitly stated characteristic structures of mathematical articles

such as definitions, theorems, and proofs. Documents input to the system is OW n O C u I I I e n
published on the Web as not only XHTML files to be browsed but also XML files

complying with NLM-DTD, which is used to exchange articles electronically. Not

only single wiki page document, users can build a document which consist of more

than one pages and is described its structure semantically by the system. In order O n e n

to do this, we also propose an application of OAI-ORE and RDF vocabularies to .

describe structures of documents consisting of several resources.

MSC:
Keywords:

1. Introduction

2. Mathematical Contents Management System
3. Document structure and its metadata

4. Conclusion and Discussion

(This page is one of Representations, but
not content of the Document)



Aggregation of Wiki Page

has NLM-DTD version of Representation,
which includes ALL text of the Document.
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front - article

Authorin

written in L:

with NLM-DT which
document, build
tructure

the Web.

SOUrce d
tribute of g element in the HTML file,
includi re . In th




A Document and its
Representations

Abstract

Introduction

NLM-DTD

The document is an aggregation of 5 sections, not
aggregation of Representation(s).

We need different way to describe between
Document and Representations.



Representations of a Document

Rdfs:subPropertyOf

mt:hasRepresentation »dcterms:relation

Sr ) BEEO BRW BES F957-50 Y-AD ALTE For a function f(x), £ is Taylor expandable when lim - Ry(x) = 0 where R is reminder
term of the theorem, and we have bellow.

Taylor Expansion
LoiN
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Laurent Series §
Even if complex function £(z) is not holomorphic at a point c, if f is holomorphic in an
We begin with Taylor's theorem and its proof. annulus around c, we get Laurent series bellow, theorem and its proof.
Taylor Theorem flz)= ‘); an(z-c)”
Let £ be a function which is defined on the interval (4, b) and suppose the nth derivative l where -
£ exists on (a, b). Then for all x and x, in (a, b), J f(z)dz .
d PR

) i
(v

(z

Ry(x) = ——(x - x0) and 7 is a closed curve in the annulusffig.annulus).

| n — [Limport TaylorExpansion]]
wiith y strictly between x and x, (y depends on the choice of x). R,(x) is the nth —

‘ remainder of the Taylor series for £(x). Even if complex function $f(2)$ is not holomorphic at a point $c$, if $f$ is hol
(Original text IT: html, retrieved at b

011.05.08)

‘ ¥: nfty} " {¥infty}a n(z-c)"n
. 5
O Proof of Taylor Theorem where
x), & < x < bbe a real-valued, n-times differential function, anc a< X< 88
mt.Nnas p FeSe NUTAUl O Nassmmmm s oo S trat Bt oind Vst rat1 04 (-0 001)
| ” 38

existsa ¢, strictly between x, and x such that J
e (-t (- ) and $¥ganma$ is a closed curve in the annulus(fig.[[ref annulus]]).
1ix)= 3 10a) —a— 18 —— Y

[[figure file/2011/05/10/0 id=annulus]]
' Fix x # x; and let R be the remainder defined by Annulus for Laurent Series

xox) (e-x) This is extension of [[[TaylorExpansion]]] for functions which are not holomorph
‘R —— Annulus for Laurent Series is shown.

£(x) = 3 %)

Nextitiefine This s extension of TaylorExpansion for functions which are not holomorphic. >

NLM-DTD P

mt:hasRepresentation

The term mt:hasRepresentation is a property to
describe relationships between a Document and its
Representations.

A Document-Content member of the Document can be
a Representation of the Document.



about Document Types for Mathematics



Document Types for Mathematics
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Taylor Theorem

Let f be a function which is defined on the interval (a, b) and suppose the nth

derivative f'®! exists on (a,b). Then for all x and x in (a, b),

£l y)

Ry(x) = (x —x)"

n!

with y strictly between x and x; (y depends on the choice of x). R,(x) is the n

th remainder of the Taylor series for f(x).

(Original text is http://planetmath.org/encyclopedia/TaylorsTheorem.html,
retrieved at 2011.05.08)

created at / modified at Sun May 29 07:12:16 +0900 2011

rdf:type

mt:proofOf |

File Edit View History Bookmarks Tools Help
Matherial &

= http://mwz011.matherial.org/Proofof1 = »|C' 2 Q @

LOGIN
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Proof of Taylor Theorem

Let f(x), a < x < b be a real-valued, n-times differentiable function, and let a
< Xy < b be a fixed base-point. We will show that for all x # x; in the domain
of the function, there exists a &, strictly between x; and x such that

o ) (x-x)"
)= 3 ) e 0 6) S
k=0 :

k=0

n!

Fix x # x; and let R be the remainder defined by

no1 (x-x)*  (x-x)"
- (*.4] - —_
f{x}—glf‘(&]} ! +R ——
Next, define )
=l (x= &£)F (x— &)
Fle)= 2 ——+R—0—, a<{<b.
! n!

k=0



Document Types for Mathematics

Mathematical Resource Type
mt:MathematicalObject

mt:Expression, mt:Definition, mt:Theorem
and mt:Proof

A Relationship between a theorem and its
proof

Rdfs:subPropertyOf »dcterms:relation

mt:proofOf



Overlapping with OMDoc
Ontology

OMDoc Ontology provides similar vocabulary

RDF classes i.e. Definition, Theorem, Proof
and so on.

Each class is sub class of
MathKnowledgeltem

Any mathematical knowledge item that can
be expressed in OMDoc

( http://omdoc.org/ontology )

If a document is a MathKnowledgeltem, the
document may be expected to be
represented in OMDoc.


http://omdoc.org/ontology

Overlapping with OMDoc
Ontology

Matherial focuses to publish Documents using by
presentation markups and not support OMDoc.

Mathematical Documents on Matherial is not
represented in OMDoc

This is because we define similar terms in our
namespace.



Conclusion



Conclusion

Matherial, CMS for mathematical documents

Authoring two types of document that consist
of several Resources.
A Wiki Page type of Document
An Aggregation of Wiki Pages.
Mathematical expressions in LaTeX notation
Type of a Mathematical document
Publishing full-text documents into several
Representations with their metadata.
XHTML + MathML and RDFa
NLM-DTD



Conclusion

Semantics of Mathematical Document
Structure

We defined new terms to describe Structure
of Documents.

mt:hasContent to describe that an aggregating
document has its own content resource.

mt:hasNext and mt:partType to describe
properties of member-document of the
aggregating document.

mt:hasRepresentation to describe
relationships between the Document and its
Representations



Conclusion

Semantics of Mathematical Document
Structure

We defined terms

mt:Defintion, mt:Theorem, mt:Proof,
mt:proofOf and so on to describe type and
relationship of mathematical documents
which are represented in presentation
markup, but not content markup.
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