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The Czech Digital Mathematics Library

* The aim: to ensure availability of mathematical literature
which has been published throughout history in the
Czech lands, in digital archival form

* Funded by: the Academy of Sciences of the Czech
Republic within the national R&D programme
“Information Society”

* Period: 2005-2009
« Estimated extent: 150—200 thousand [digitized] pages
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e
Partners o~

« Mathematical Institute AS CR (Prague)
project co-ordinator, selection & preparation of materials for digitization, IPR
and copyright issues, operation and maintenance of the developed DML-CZ

* Institute of Computer Science, Masaryk University (Brno)
technical integration, development of the digital library, coordination of
metadata provision and incorporation of the DML-CZ into the WDML

* Faculty of Informatics, Masaryk University (Brno)
OCR processing, techniques for searching and presenting digital documents,
presentation formats and relevant technology development and testing

* Faculty of Mathematics and Physics, Charles University (Prague)
user requirements, metadata specifications and linkage to Zentralblatt MATH
and Mathematical Reviews

» Library AS CR (Prague)
digitization, OCR, storage and presentation of the digitized content
within the Academy of Science framework
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1
Test bed: Czechoslovak Math. J. @\;(’/

* 1951-1991 classical typesetting (almost 30 000 pages),
since 1992 TeX

« multilingualism: Czech, Slovak, Russian, English,
German, French, Italian

* the first two volumes published simultaneously in Czech,
Russian and multilingual versions

» free-hand drawings, graphic figures, tables and
photographs
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Proof.Let K be a eube, K ¢ ; put K = ¢='(K). According to theorem 50
we have K ¢ 9 and it follows from theorem 24 that

P(K,v) = J fla) dee . (89)

The funetional determinant 7' of the mapping v = ¢! fulfils the relation
T{p(x)) . det M(x) = 1, so that

J1e & = 1w [T dy = | 1) dy . (90)

From theorem 50 (and relat-mn [EB}} we see that P(K, v) = P{I;" v ); relations
(89), (90) show therefore that P{K ?) = fﬂ' i) dy, which completes the proof.
K

Remark. The reader may compare this paper with [6).
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Pezwwme

IOBEPXHOCTHBIIT MHTEIPAJT

AH MAPHWK (Jan Maiik), Ilpara.

(ITocTynuao n pepasume 10/X 1955 r.)

VETE W — HATYPaJdbHOE YMHACAOD; NYCTER — K =
1Ty ary g 1yerh K, — m-MepHoe eBKANIOBO Tpo
erpanereo. Jlna Beakoro orpanruennoro namepamoro muoskecrsa 4 C £, no-

iy(x
aoanm ||4]] = aupfz il }dm, TIE ¥y cey By — MHOTOWISHBL TAKHE, 9TO
1

zvﬂr} < 1 peex x € A, Tyers ¥ — cncrema Beex orpaHnvenumX naMepn-
=1

mex muoskects A, nua woropux ||4|| < oo, Teopema 18 rtorpa  yreepsxinaer:
Hycmn A e W; nyems D — epanuga snowcecmsa A, Toeda na cucmene

W orex Gopeiesekuzr nodmmodcecms smnovcecmen D eywecmeyem mepa p uw na
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Joxasareaserso, Ecan 8— L¥ useer ToAbKO OJMH 3JICMEHT, TO STHM 3J1e-
MEHTOM ARIACTCA HENateskHO €, DTOT HIEMeNT caM 1o cobe ofpasyer rpyumy.
ClefloBaTenbio, MOMNIO OPPAHWYHTECA cayuaem, yro S — L¥ umeer Goakme
yem ojne aaement. B oorom caywae § — L* apaaeren moayrpynnoit B oemay
JIEMMBEL 5.

Mo memme 8 cymecryer L* w M*, w nmeer mecro M* C L*. Tlo reopeme
5,2 ects L* = M* u 8 — L* — caesa npoctas nojdyrpyina; Tak KAk e, €
€ & — L* nmeer aTa caepa NPOCTAA NOMYTPYNNA HIEMIOTeHT. JHAYAT, B CHIY
Teopesut 1,6, 8 — L* apasdercsa coeHHEHHEM HelepeceKanmmXcs naoMopd-
HEIX TPYIIII.

Teopema 6,2, [Hycms noayepynna 8 wmeem deyemaoponme edunnyy e. Hyems
umeem xoms odun deyemoponnuii wdeas + 8. Hyems S| M* wseem comsv odun
Munsmaabnbi deewit udeas. Toeda 8 — M* agasemes zpynnoii.

HJowasareascereo. Cormacuo gemMme 8, CYNECTBYIOT NPH HANIMX Ipej-
HOJM0FREHHAX nieanst M*, B*, L* u nmeer mecro M* C R* n L*. Pasnocraan
Hl'l.'l;n’]"[l}f,l'll'la S;‘M* HBJIETCH HE}“CTDﬁ ]Il!i]}f]"pyl'lllﬂﬁ LM "}f.;'[l',‘.'l‘l H HMMeer j,l.By'-
cropoio egpaminy e, llo npepmonosennio cynlecTByer XoTh OWH MHHM-
MaibHLEl Jesnil wpean we S/M*. Ilogobuo, KK B Havale QOKARATENLCTEA
reopemsl 4,1, morames, 9o HuKakol Jgessil upean wa S/ M* ne mowmer GuTh
HUIBIOTeHTHRM, CaefoBatensuo, no reopese 1.4, S/ M* poxpuro eymsoil
CBOHX MHHHMAJBHLWX JEBERX HIBAJ0BR. ['ID £ HE MOMeT BXOJHUThE HN B I{a[{ﬂﬁ'
aepstit wpean = S/M*. Juaunr, B S/M* ne cogepmuTcA HHKAKOIL
neswit uxgean == [0] a == S/M*. Ho panee useeT MecTo: NpocTas MOJyrpyia,
HMEMEA XO0ThH OJINH MUMMAJBERIL JeBR WIeaa M X0Th OAWH WIEMIIOTEHT
e % 0, uMeeT Takie no Mensmedt Mepe ol (He HUILIOTEHTHR) MUHIMAIL-
nnil npasstifi mpean (es. [3]), reopesa 7.2). 3uaunr, S/M* asnaaetcn vakime
CORIMHEHNEM MUINMAJIBHEX NPABHX nieanor, Tak Kak e He MOMeT npHHAJTe-
HATE HHKAKOMY IpasoMy upeaay + S/ M* ro u s 8/ M* ve conepsuTca HuKa-
koit npasmii ngean =+ [0]n & S/M*, [loaromy, B cnay caeacrena 1,2m, S/M*
ApaAercs rpynnoil ¢ wyaes. 3uaunrt, § -— M* ects rpynna, €T,
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La torsion t = A/H? peut étre discontinue en un point (1, ) ol A = B =C = 0,
donc g = 0. C'est ce qui arrive pour A = §, t = 0. D'ailleurs, pour 4 = %an retrouve
la courbe non-orientable d’ordre 2 que nous avons déji présentée au No. 3. On doit
remarquer que la torsion t reste bornée sur cette courbe 4 = 1, mais 1(t, 1) n’est pas
bornée au voisinage du point t = 0, 1 = 1. En effet; en trouve

B 64°[(44 — 1) + (cos 1 — 1)(44 — 2 cos 1 — 2)]
T (@2 — 1)%(52% — 42 + 1) + (cos t — 1)[1223(2% + 3)(cos t + 1) — 4(3 + 262%)]

Fig. 9.
" : 1 P . cost—1
et I'on voit que pour ¢ = 0, 4 — § la limite de ce rapport dépend de lim T 1--:
cette limite est infinie si lim el I = [,
41 -1

OnakK =0pourd = i < ictK = Ipuur:- < A4 = 1, et cesaut est dii 4 la discon-
tinuité de  pour 4 = J. Ce résultat est général:

Si Cy et Cy sont deux noeuds pour lesquels K prend des valeurs de parité diffé-
rente (K; — K; = 2k + 1), pendant toute déformation continue (les dérivées des
coordonnées jusqu'a l'ordre 3 étant continues) de C, en C; la torsion (s, 1) passe
nécéssairement par un point de discontinuité.
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Scanning e

 Digitization Center of the Library AS CR

« Zeutschel scanners OS 7000
(90 A4 pages per hour at 600 DPI)

« grey scale, 600 (644) DPI, 4~bit in TIFF

« BookRestorer (i2S, France) for the graphical
improvements of the scanned pages — mainly cropping,
binarization and straightening lines

 the first OCR (all but mathematics): ABBYY FineReader
engine integrated in the production system Sirius (Elsyst
Engineering, CR)

 automated creation of minimal metadata with the aid of
pre-defined models
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From scanned images to articles o i

1.  Sorting of the scanned page pictures into the
hierarchical Journal-Volume-Issue directory structure

— done implicitly during the scanning process and storage of the
files in an appropriate directory structure
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From scanned images to articles o i

2. Application of advanced OCR techniques based on the
InftyReader software for processing of maths

— two runs:

scanned page » PDF » IML, MathML, TeX
FineReader InftyReader

— details will be given by Petr Sojka in his talk

Problems:
— language detection on the paragraph level
—  page number detection (sometimes page number missing)

— if OCR does not detect page number, the scan is not matched
automatically — has to be done manually

CMDE2006 12123
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From scanned images to articles o i

3. Creation of the initial list of papers in the journal issue

— exploitation of metadata from existing databases
— location of beginnings and ends of papers by means of OCR
— identification of contents page and its items by means of OCR

This is very essential for further steps.

Problems:
— OCR may cause a false division of a paper into parts
— databases are not absolutely reliable (e.g. vacates)

— identification of contents page may be difficult, so far not
solved
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From scanned images to articles o i

4. Auto detection of descriptive metadata from external
databases and/or from OCR

— some of them are obtained by OCR already during the
scanning phase

— used in the next step for control

Problems (particularly with references):

— identification of the item beginning, separation of items and of
their elements, finding of the URL, ...

— multilingualism (References, Bibliography, Bibliographie,
Literaturverzechnis, Littérature, Literatura, Jlutepatypa)
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From scanned images to articles o i

5. Manual revision of the list of papers and articles
content

— crucial for the further steps in the workflow

— done manually with the help of the Metadata Editor that
enables

» visual control of page images
* paper preview
« shuffling pages within a paper and between papers

« cancellation of a badly identified paper and constitution of
a new one

» identification of non-matematical “papers” (editorial, contents)
« removal of pages without content
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J DMIL-CZ¥ - Mozilla Firefox x
File Edit Miew Go Bookmarks Tools Help {::'
@ - B - ﬁﬁ - ﬁ \ http: //dkf.ics.muni.cz:9999/edit/article/ 1913 E] &5 Go |IQ. |

DML-CZ: Metadata editor (serial)
DML-CZ J CZECHOSLOVAK MATHEMATICAL JOURMAL f Volume 41 / Issue 3 f Double $p$-algebras with Stone congruence lattices. [3/19]
Ulozit | Ulozit a dali | 395
Title %
Double $p$-algebras with Stone congruence lattices. | Anglicky ~ ~| B5E Czechoslovak Mathematical Journal, 41 (116)
- | 399
Title 400
I I j 401
402
Authors 403 DOUBLE p-ALGEBRAS WITH STONE CONG
IAdams, M. E 404 M. E. Apams, New York and R. Beazer,
Authors {Received November 8, 1988)

Languages I. INTRODUCTION ]
Ihnglick',f =] - |

Complemented congruences on pseudocomplemented s
Ilﬂgﬂgi double p-algebras were described in [3] and applied to
j complemented semilattices, p-algebras, and double p-a
Date lattices are Boolean. The characterization of those pseuds
|1991 having Boolean congruence lattices was also obtained E
[10] who gave, in addition, a characterization of those
Keywords lattices whose congruence lattices are Stone lattices. In
I I j El-Assar obtained a characterization of those quasi-i
congruence lattices are Stone in terms of their congrw
congruence relations on such algebras. A more elegant
I j problem was also obtained in the special case of distribul
regular double p-algebras whose congruence lattices are
in [4]. (See also [6] for a refinement and solution to a rel
of this paper is to characterize those distributive dou
gruence lattices are Stone lattices in such a way as to §
for regular double p-algebras. Furthermore, we will shar
Mer by showing that every distributive double p-algebra w+|

[4] prees ]

[oone N

Summaries




[*) DML-CZ - Mozilla Firefox

File Edit View Go Bookmarks Tools Help
& - B - ?dl - ﬁ \ http: //dkf.ics.muni.cz:9999/edit/issue/17/contents E] &5 Go |IQ. |
- («]
T Transformation ou $p%-algébre suffisante et minimum de la probabilité d'erreur. (118-126)
[115-123
[T --- Nazev élénku nebyl zadén --- (127-132) |12+129
T The asymptotic behaviour of branching stochastic processes. {133-156] |13(}153
" Reduzierende zufillige Transformationen. {157-161) |15+158
™ --- Nazev élanku nebyl zadan --- (162-169) |15}(166]
Zrudit danky | Aplikovat rozsany | Uloit obsah |
(1a) [2]
AT ;t;':ljlll'.:-ll.::.- I‘:u”
1
[
-
edit ocr scan
PFesunout stranky | Vytvofit dianek |
--- Nazev clanku nebyl zadan --- (1b)
Dhsah
{(1b) [3]
Done
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From scanned images to articles o i

6. Manual revision of descriptive metadata

— important for the quality of the DML, not for the workflow
— done also with the Metadata Editor

Problems:

— authors’ names
. transliteration
« who decides — Zbl, MR, authority basis?

 examples: Zakharov/Zaharov, Solomencev/Solomentseyv,
Nikolskii/Nikol’'skii/Nikol'skij, ...

—  missing MSC

CMDE2006 18 /23
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From scanned images to articles o i

/. Generating PDF files on the article level

— double-layer PDF enabling search

— generated using the list of papers and corresponding page
numbers

— we do not consider DjVu (PDF from 6.0 supports compression
algorithm JBIG2)
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From scanned images to articles o i

8. Export of papers and metadata into publication
systems

Problems:

—  to decide what system to use
Kramerius
DSpace
a specially developed one?

—  to incorporate the DML-CZ into the WDML

CMDE2006 20/23
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IPR issues &'\;C/

Problems:

— according to the Czech law the electronic version of a printed
document is considered a truly new document — special
author’s permission is required

—  therefore, the electronic versions should not be displayed on a
public net

— to negotiate with publishers/distributors (moving window,
presentation of documents within this window, ...)
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Further steps @1/

to solve the problems

to digitize further literature

Applications of Mathematics, Kybernetika, couple of others
« conference proceedings, textbooks, theses

to handle the born-digital material
to process the material digitized in Gottingen

to process the Slovak journals

to cooperate with other digitization initiatives

« OCR maths

. Indexation and search in maths

« classification

« reference linking

« we will be happy to share our experience and developed tools
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Optimism

A: Things can’t go any worse.
B: They still can.

Question: Who is optimist and who is pesimist?

In any way, | am optimist.

http://dml.muni.cz/
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