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Some Zentralblatt history before the MathDoc collaboration

Jahrbuch

Fortschritte der Mathematik

im Verein mit anderen Mathematikern
herausgegeben

Dr. Carl Ohrtmann uad Dr. Felix Miiller.

Erster Band.
Jahrgang 1868,

Berlin.
Druck und Verlag von Georg Reimer.
1871,
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1868 founded as Jahrbuch Utber die Fortschritte der Mathematik —an annual volume
comprising reviews of all relevant mathematical publications of the year

1932 Zentralblatt fir Mathematik und ihre Grenzgebiete founded by Springer —
similar, but more international, more up-to-date (reviews published on a regular
basis, not restricted to annual volumes)

First Editor-in-Chief was Otto Neugebauer, working from 1934 in Copenhagen Exile

1938 Neugebauer resigns as EiC due to Nazi pressure on Jewish reviewers, and
founds Mathematical Reviews in 1940, based on the Zentralblatt principles

1947 Refounding of Zentralblatt at Berlin Academy, Editorial office in East Berlin (after
1961 additional office in West Berlin), supported by Heidelberg Academy

1977 East Germany stops cooperation; FIZ Karlsruhe (newly founded in 1979)
becomes a principal stakeholder
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zbMATH Open — status 2025

e >5M documents (~ 4.4M MSC classified)
e >1.2M reviews (~ 7,300 active reviewers)

e ~1.4M authors, ~ 8k journals and book series

e ~55M references, ~ 1.6 M open fulltexts linked
* ~ 43k software packages (referenced in ~ 330k docs) ‘
* ~ 70k references to research data (OEIS, DLMF, ATLAS) ,

 ~100M human searches/year [vs. 22 M customer
searches in 2020],

13 Mio.

e > 125k unique visitors/month (including institution
proxies) [vs. 1,200 subscriptions in 2020]
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Going online in 1996’

Following the foundation of Cellule MathDoc, quickly a collaboration
had been established culminating in the implementation of the
edbm indexing software developed by Claude Goutorbe at MathDoc

—

Essential in bringing the MATH database first on CD-Rom, than on
the Web

For the next ~15 years, the retrieval interval would carry the
sighature

\%YV-NNS Bl Zentralblatt MATH 1931-...

in Cooperation with the European Mathematical Society

Hap
Author [ is (are) ~ ] | |
[ Namel, Firstnamel; Name2, Firstname?2 | Example : Wiles: Taylor, R ]

Title contains [ the words v ] | |
Global index contains [ the words v ] | |
Source contains [ the words v ] | |

Classification [is (are) v | | |
Classification: Combined navigation and search
Zbl. Nr | Reviewer|
The above fields are connected with: and ® or ()

Restrict search
Years: D- \:I Language English || French [ | German ||
Document type Book | | Journal article || Conference article [

Display: cntri&s per page [Illml v Hshort v ]
Heln

Free query

Zentralblatt MATH : © /900 Euwropean Mathematical Society, FIZ Karisruhe & Springer-lerlag.

[edbm/w3] Retrieval & display software : © 1999 Cellule MathDoc, UJF & CNRS.
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... and maintaining a development cooperation

Zentralblatt MATH has released its new interface! Read more | Iry MathML | Hide
For an improved author identification, see the new author database of ZBMATH.

° FO“OWing a Grenoble WOFkShOp in Zentralblatt MATH - ZBMATH Online Database
2009, a new versions were developed oot e ST ——
and maintained in Berlin, being the o ——
core of zbMATH Open retrieval for :
another decade (until being replaced j;;g | |
by ElasticSearch).

= Heidelberger Akademie der Wissenschaften.

Enter a query and click »Searchx... [ Clear ][ Search }

Facts and Figures:
® 3064813 items indexed | m 53777 items added in 2011 | 6231 active reviewers

The Zentralblatt MATH Database is produced by the Berlin editorial office of FIZ Karlsruhe (in cooperation with European academies and mathematical institutes).

The One-line Search offers a number of new functions. It is aimed at making the use of our database easier. Should you, however, prefer to stick to the search
environment you are used to, please select Advanced Search.
Without specifying a search field, the basic index is searched. If the number of hits surpasses a threshold, you may simply refine your query without leaving the hit
list.

In this paper, the authors introduce a d-analog of diferental characters for complex mandolds and studied using a new theory of homalogical

 Another result of this visit was the e T e e

aoe asel
HiN ll.pb—if;ll.r)d‘: H (X.p=H(X:2)

mz;ux. ) s the dosed dfferential forms with certan integraity propertes. The Lemel of & s Deligne cohomology, the Leemel of &

usage of INRIA's Tralics software for the ot oo e it e ity

One very interesting result i the following 3x} gnd for a compact Kabler mandold X

MATHML conversion of the database . . ‘

content, resulting in MATH display as sa Wom s BPend Ben s

i i i

early as 2010. 0 - g0 - WD S KX - o

1} 1} i
o o o
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... Which supported lots of features such as author database etc. (l)

zbMATH author database was introduced
(somewhat late) in 2010, and the author
disambiguation has been gradually extended to all
historical content and adapted to challenging issues
such as Chinese names, varying transliterations etc.

authorship assignments now unique (with
sufficient certainty) for 97.5% of the signatures
(thereof 30% manually checked)

External IDs matched and maintained for up to 18
services like Wikidata, Math Genealogy, ORCID,
Google Scholar, Idref, dblp, carmin.tv etc. ...,
allowing for detailed, interconnected profile
information
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Demailly, Jean-Pierre L. 1957 o 2022 Eudit Profi 3

Aumhor BD: demaily. jean-pleme @

Published as: Domally, Jean-Pieme; Demally, L-F.; mon...

Hodmie page: hiip-ivawes - fouricr uff-grenohbie f-demally'

Ewizrnal Links: MGF @ ORCIDE - Wikidaka @ - Google Scholar & - RescaschGaie @ - Math-Mel.Ru @
GHND'® . IdRef @ . thosesfr &

Videos: camin.iv &

Documents Indeyed: 131 Fublications since 1578, including 9 Books and 2 Addsonal arki Preprings
9 Comtributions as Edior - 3 Further Conartlsons

Riviewing Activity: 12 RS

Blographic References: 7 Fublications

Co-Authors: &2 Co-Authors with 55 Jaint Publcations
1484 Cn-Co-Sughoes

|E| Seriaks
6 Oboractiach Ropons
5 Garchic des Mathd mabciens
5 Compics Rendis. oo FACademc oS
Sdences Senie

Co-Authors

24 singic-authored

H Pricencil, Thomas Manin
T Campana, Frsdénc

5 Huld, Klous

5 Sohincider, MEChas] ll-mmm Hﬂdﬂmaﬂ:ﬂsm
4 Faun, Mihal 4 rrermbones Mothemaboar mariicids [58- X000
12 General and overanching opics;
collections (00-XX)
Publcations by Year
E
| s haltln sonlitl Mt LA
3
‘| g I||| 1 ||'|| «Hnl.nLl |L.||I .
1980 1985 1580 1555 i n IS 2010 s HA0
-ﬁmﬂumﬂﬂmmm
103 Pubillec ol ores. hanae: Bszen ciied 3,955 times in 2,235 Documaenms I:Iﬂl:ry'l' Foar
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Author Database — successes and challenges (ll)

Chebyshév, Pafnutii L’'vovich (b. 1821 d. 1894)

While some authors have >20 spellings,
there are currently 401 uniquely identified
Persons named Wang, Wei in the database.

Author ID: chebyshev.p-1
Published as: Chehyshev, P. L.; Tschebyscheff, P. L.; Tschebyschew, P. L.; Tchebycheff; Tchébycheff,

Tchebycheff, P.; Tchébycheff, P.; Tchebichef, P.; Tschebyscheff, P.; Tschebyschew, P.;
Tschebychew, P.; CebiSev, P. L. less

Further Spellings: Ye6biwée MachHyTvid lbBoBWY
External Links: MacTutor & - MGP @& - Wikidata ¢ - Math-Net.F

Found 401 Authors (Resulis 1-100)

Alprapstically  Citaions: Filter Results by

Wang, Wei Main Field
51 Publications (2009-2025)  Co-Authors:  Wen, Changyun; Huang, Jiangshuai; Zhou, Jing; gﬁ.;; Eg:;
indexed
366 1,546 Citations Main Fields:  Systems theory; control (93-XX) 93XX (49)
Published as: Wang, Wei External Link
Wang, Wei ORCID (52)
30. 115 Publications (1989-2025) Co-Authors: Wang, Dong; Sun, Ximing; Zhuang, Yan; ... :"'P (18) )
indexed Main Fields:  Systems theory; control (33-XX); Computer omepage
Fragen uber Fuhrwerkrader. 1263 Criations R,
(Yon Herrn B. suf der Insel Ragen.) Published as: Wang, Wei; Wang, W.
. . . . _—_— Wang, Wei
105 Publications (1995-2025) Co-Authors:  Yang, Zishen; Zhang, Hao; Qiu, Lihong; ...
Also, there is still a € 100 bounty to identify | w... s s ¢ (1 vy st Wagenrsies PO, wectes 2575570952029 Somtes v zover 1 s e
. . sich um die Achse dreht, auf geradliniger Bahn PQ, mit gleichformiger 553 Citations Published as: Wang, Wei
the author of this 1850 Crelle article. Geschwindigheil forigezogen, nach €, C,, Giy Cuy Giy G gelangh o durch=

laoft der Punct P der Reibe nach die Cykloidenbogen PP,, PP,, PP,,
PP,, PP,, PP;: der dem Puncte P im Durchmesser gegeniberliegende
Punct Q aber gleichzeitig die Cykloidenbogen QQ,, QQ., 00;, 00., 00
und QQ,; denn es ist Pp,— P,p,, Pp,= P,p,, u.s. w. Die Bogen PP,,
PP,, PP,, PP, und PP; sind aber kirzer, als die Bogen QQ,, 00,, 00,,
Q0. und QQ;; erst der Cykloidenbogen PP, ist dem QQ; gleich. Wie
arklart ac cich nun  dafe die hoidan foef mist sinandor nerbundenen Pﬂlc"
1? Und hat
e Pund Q
Author ID: roy.nicolas.1 |
Published as: Roy, Nicolas; Roy. Nicolas D.; more...

External Links: ORCID @& - arXiv & - Google Scholar @ - ResearchGate % - MathOverflow @& - dblp & - GND & -
|dRef & - theses.ir @@

82 Publications (1994-2025) Co-Authors:  Shi, Yun; Chang, Der-Chen E.; Wu, Qingyan; ...

N For more than 10 years, the zbMATH Roy, Nicolas David ... who, of course, did his thesis in Grenoble!

Notes

author disambiguation framework is

Note publique d'information :
Titulaire d'un doctorat de I'Université Joseph Fourier de Grenoble, spécialité "Mathématiques"

developed and maintained by Nicolas

Documents Indexed: 14 Publications since 2004, including 2 Additional arXiv Preprints
1 Further Contribution
Roy Reviewing Activity: 3 Reviews
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Note publique d'information :
En poste : Mathematics Department, FIZ Karlsruhe, Berlin, Allemagne (en 2017)



Supporting integrity of mathematical research

In collaboration with the European Mathematical
Society through its committees, MathDoc and zbMATH
representatives helped to formulate guidelines such as
https://euromathsoc.org/predatory-publishing to
battle problematic publishing behaviour.

On the zbMATH side, this lead to a discontinuation of
indexing for many journals.

Unfortunately, this is an ongoing issue
(example from yesterday).
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= Advances in Pure Mathematics ® a8

78 Articles (2011-2014) Publisher:  Scientific Research Publishing, Irvine, CA

indexed Short Title:  Adv. Pure Math.

95 Citations Main Fields: Functions of a complex variable (30-XX); Partial
differential equations (35-XX); Operator theory
(47-XX); ...

= Applied Mathematics ® a8

15 Articles (2010-2011) Publisher:  Scientific Research Publishing, Irvine, CA

indexed Short Title:  Appl. Math., Irvine

18 Citations Main Fields: Ordinary differential equations (34-XX); Partial
differential equations (35-XX); Harmonic analysis
on Euclidean spaces (42-XX); ...

= Open Journal of Discrete Mathematics ®

33 Articles (2011-2012) Publisher:  Scientific Research Publishing, Irvine, CA

indexed Short Title:  Open J. Discrete Math.

59 Citations Main Fields: Combinatorics (05-XX); Number theory (11-XX);

Numerical analysis (65-XX); ...

ANALYSIS AND PROOF OF THE RIEMANN HYPOTHESIS

Bahattin Gunes

Department of Mathematics,
Istanbul Technical University, Ayazaga, TURKEY

E-mail : bahgunes@yahoo.com

(Received: May 18, 2025 Accepted: Jun. 28, 2025 Published: Jun. 30, 2025)

Abstract: We propose a proof for the Riemann Hypothesis by dividing the Dirich-
let eta function into a main term and a remainder term, focusing primarily on the
behavior of the remainder in the critical strip (0 < o < 1 where s = o +it). Then,
we express the Riemann zeta function using the same decomposition and show that
its main term cannot vanish at the nontrivial zeros. Finally, we focus on the limit
on the main terms as [limk — oo (i(s0)/Ck(1 — s0)|-
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Pursuing a Global Digital Mathematics Library () — Early efforts to

make math fulltexts OA

After the European Mathematical Society (EMS) joined the zbMATH institutions, in 1999, there has
been a number of joint projects with MathDoc to make the math literature accessible, such as
LIMES, EMANI, EuDML (usually involving NUMDAM and EMIS fulltexts as well as zbMATH data).

EuDML Network Paritners
- FUBML Inthative The EuDML Initative has been established in February 2014 by the EuDML
* Partners following 12 partners:
¥ Statutes # The European Mathematical Society Search
# Policies i FIZ Karlsruhe — Leibniz Institut fiir Informationsinfrastruktur GmbH
** Governing # Interdisciplinary Centre for Mathematical and Computational Modelling, Find out more at
# Become a Partner University of Warsaw

Developers Corner # Université Grenoble Alpes

Since then, also the head of MathDoc has been one of the EMS representatives in the zbMATH
advisory board.
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Pursuing a Global Digital Mathematics Library (ll) — Political support for

Open Infrastructures
B Geodesic

Annales de I'Institut Fourier
> Volume 5 (1954) > p. 131-295

Under the auspices of the IMU, the vision of a World Digital

Mathematics Library (since 2014 Global Mathematics Library, Theory of capacities
GDML) has been pursued with the aim of connecting an v o 1950 oo 1
interconnected infrastructure of open mathematical ressources Original e nofico  fomthe source Numdar
(strongly driven by various representatives of MathDoc and o
zbMATH, who maintained the largest active components of a =
future GDML) Abstract

C’est un essai de théorie générale des fonctions croi
[Note that maintenance usually also means frquenlty development of new platforms according pariiculier la classe des fonctions fortement sous-adh
to evolvi ng sta ndards !] classe des fonctions alternées d'ordre infini, analogu

ngeadssic La capacité classique est une telle fonction d’ensemE Q | Feisv

Ideas and policies created in the GDML framework were essential e Umouice recherche pussant st o eprésentalin
in the the transformation of zbMATH (which was subscription- ’
based until 2020) into an open service. Found 101,305 Cometen  Been rowbee

(i X 201 ) Filter Results by
zbMATH Open provides now APIs and tools that facilitate a e e e s
seamless connection to many open resources. e S onm e e

7 Diikstra, E. W, Books
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Interlinking mathematical resources (ongoing)

v

A A

v

* References * Articles
* Institutions * Books
* Evaluations |« Sﬂrd < | * Videos
e Rankings
* ORCID =
¢ MGP
[ « Wikidata « > 90
e Homepage mﬁmlﬂlmﬁm
* Models  MathOverflow
e Software * ResearchGate
* Formulae * Mathstodon
* Formalizations|s | ¢ PolyMath
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Some decades of matching tools

Naturally, creating and maintaining such a heterogenous framework requires not just open data but
appropriate APls and matching tools (again, a story which begins here with Claude’s citation matcher for
NUMDAM, see https://eudml.org/doc/221170)

Based on this ideas, more tools have been developed which serve on the zbMATH side purposes such as
* Interlinking digital mathematics libraries (NUMDAM, EuDML, Geodesic..., since 2011)

* |dentifying mathematical software references to create the swMATH database (since 2012)

* Reference matching to create the citation database (since 2013)

* |dentifying and matching arXiv versions of published documents (since 2015) and identify the
complentary set for preprint indexing (2022)

* Interlinking platforms such as MathOverflow (since 2017) and mathematical research data (DLMF,
OEIS, ATLAS..., since 2022)

 Mathematical entity linking (EoM, Wikipedia..., since 2025)
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Interlinking mathematical resources (example)

n13° -
—— H4sWMATH Documents Authors Serials Software Classification Farmulee :
ZbMATH™Open | Documents | Authors  Serials Software Classification Formule ’ Souctured Search = er G-Function
Structured Search g Jr— Q  Fiekds - | Operators - 16.24 Physical Applications -
pn:nsas.05002 %X | @ | Fields ~ | Operatrs - Help -
P Notations as it is con
graphical i I., i ctiv "I""'if\g system; i ive textbaok ;‘soﬂwam? Ne)ET B
: . Help? Ekovsek e R _ e e OEIS. . _
petkwhk' Mﬂl’kﬂ, WI"‘. Herbert s, ze“b,er,ger, Doron Citing Related Software: Maple; Ma_liab. R,.Sage.Mal_h, MACS_YMA. D_LMF, RI%DUCE. M.agma, OEIS; SINGULAR; GAP; Macaulay2;
. Customize Wellesley, Theorema; MPFR; Maxima; AXIOM; GitHub; Python; PARIGP; Mathcad
A = B. With foreword by Donald E. Knuth. (English) Annotate
. Cited in: 6,255 Publications
Wellesley, MA: A. K. Peters. xii, 212 p. (1996). v h}r using N This software is also referenced in ORMS. & @
(itthe el Further Publications: hitp:/fwwa: hooks! &
> withi(s generalized hypergeometric functions,
computers are being used to discover and prove mathematical idel @ Encyclopedia of Mathematics 8 ¥ ®ell-written book that it Standard Articles tal (1994).
; i ; icsi i . Zeilbe
presenis interesting, cutting edge mathematics in an accessible sté ' Wikipedia & fofront of a group of - 7 Publicati ibing the . ing 7 Publications in zbMATH Year — @
researchers whe have found and implemented algorithmic approan & \wWiliram MathWorkd & wontric and basic (24252 . . nul=
hypergecmetric series. In this book, they detail where to find the patsagss tacmmpremens siess agomims «<ither Maple or Mathematica, Lﬁf?s;"‘;ﬂ;ﬂr:‘;hmk- Version 4. 4th ed. 1399 mributions are discussed for the sparse
they give examples of and instructions in how to use these packages, and they explain the motivation and theory behind the algorithms. The Therefore
N N . N ) . - ) 1 The Mathematica book. Version 3.0. 3rd ed. _Ihl DETE.65001 1996
specific algorithms that are described are Sister Celing’s Method, an algerithm from the 1240°s that underlies most of the current research, this recurrt Wolfram, Stephen [ | Q Examples - @
Gosper's Algorithm, the first of the powerful proof technigues to be implemented with a computer algebra package, Zeilberger's Algarithm - 20 i e official auide & thousard addiional fnctons fo " 1996
| -0n € affl guule o overa San i S Tor use wil -
which extends and generalizes Gosper's approach; the 'WZ Method which is guaranteed to provide a proof certificate for any correct identity Mathematica 3.0. [ zol 065166047 | Help snjecture de Branges (1985) uses the
for hypergeometric series and which can be used to determine whether or not a “closed form” exists for any given hypergeometric series. Walfram, Stephen
The book is also sprinkled with examples, exercises, and elaborations on the ideas that come into play. Mathematica: a system for doing ics by 2nd ed. [ Zbl 082565002 1992
. Waolfram, Stephen
Reviewer: D.M.Bressoud (St.Paul)
Mathematica. Quick reference. Version 2. With help from: Robert Campbell. 1992 @

Blachman, Nancy

ra <HESTans: _ Cited in 15 Reviews Mathematica. Ein System fiir Mathematik auf dem Computer. ica. A system for doing by 1992 s for free
Limit of & surn with binomial coefficients & Cited in 42 Documents computer). 2. ed. (Mathematica. Ein System fir Mathematik auf dem Computer.) | Zbi 0953 85001 I{EI'I'IFHES} can he @
'Walfram, Stephen

MSC: :
@5A16  Factorials, binomial coefiicients, combinatorial functions Thus, yg ir ‘m:m:p .:\;ystem for daing by Zbl 67165002 ) 1988 . L. (1996) tools are given for automated
05430  g-calculus and related topics 1-based search engine
33020 Generalized hypergeometric series, , F, roots of thi a joint research project
B8ROS  Combinatorics in computer science Cited by 8,560 Authors [al-|  Cited in 1,192 Serials [al-  Citedin62 Fields [a-) e, which aims at
33015  Basic hypergeometric functions in one variable, ¢, In{i]= 53 Stanimirovic, Predrag . 179 Applied Mathematics and 1,503 Numerical analysis (65-XX) wmulag in the zbMATH
39A78  Difference operators 41 Sharma, Janak Raj Computation 1,257 Computer science (B8-XX)

I 38 Prokopenya, Alexander M. 150 Computer Physics Communications 646 Partial differential
Keywords: i 33 Kim, Young lk 122 Journal of High Energy Physics equations (35-XX)
binomial coefficient identities; hypergeometric series; algorithms; Maple; Mathematica; Sister Celine’s Method; Gosper’s Algorithm; ' 30 Soleymani, Faziollah 113 Journal of Computational and 484 Ordinary differential
Zeilberger's Algorithm:; WZ Methad A Applied Mathematics ) equations (34-XX)

| 90 Journal of Symbolic Computation 478 Quantum theory (B1-XX)
Software: i
Mathematica; gEKHALD; Maple Citations by Year
POF BibTeX || MWL Cite OpenURL - 0““3] 300
. 200~ ° ®

Digital Library of Mathematical Functions: 100- FIZ Karlsruhe
§16.23(iv) Combinatorics and Number Theory » §16.23 Mathematical Applications - Applications - Chapter 16 Generalized Hypergeometric Just the se
Functions and Meijer G -Function ¢ monotonic  ° Leibniz Institute for Information Infrastructure

Online Encyclopedia of Integer Sequem:eﬂ



Anchoring the needs of the mathematical community

Currently, UGR/MathDoc and FIZ/zbMATH Open are involved in further activities to
ensure that the needs of the mathematical communities are addressed within large-
scale information system

* Math representatives in the EOCS project LUMEN (approved/start in 2025;
subject-specific functions for math in collaboration with other fields; involves also
Al tools etc.)

Still, aspects such as the need of correctness and precision, longevity of results, and
tools to address mathematical content like formulae remain fundamental.

Looking forward to the next 30 years of collaboration!
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