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to search for these terms in the author and title fields 
and return the most promising results. In a mechanical 
task without human intervention this wouldn’t be quite 
enough to ensure a high level of accuracy, but since there 
is the additional step of the user selecting the paper they 
want from a short list of top hits, it is entirely enough for 
this type of use.

On the zbMATH side, we realised this functionality 
by implementing a small wrapper API around the exist-
ing matching functionality. We have done this in the past 
for other services as well, including e.g. ProjectEuclid [7] 
or EuDML [8].

On the MathOverflow side, Scott Morrison imple-
mented a small front-end that can be reached via the 
newly made “Insert Citation” button (see Figure 1) when 
composing a new question or answer. The search results 
are displayed including preview links to the articles at 
zbMATH and, if available, in other places like arXiv or 
the publisher’s website, so if the user is not entirely sure 
it is the article they want they can easily have a look and 
check. On confirmation the citation is inserted, correctly 
formatted, into the MathOverflow question or answer, 
including bibliographic information, a zbMATH link and 
a DOI link if available.

Finally, having the information on MathOverflow is 
helpful for the community there, but it is similarly inter-
esting for the zbMATH users to discover that a certain 
article has been discussed on MathOverflow. A regularly 
running script collects these using the StackExchange 
API 1 and displays them as backlinks together with the 
cited zbMATH articles. It thus contributes a small but 
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Since August 2017, MathOverflow [1] users can seemless-
ly detect literature references in zbMATH [2] and insert 
them into discussions. Likewise, backlinks are automati-
cally generated. This feature has been used in more than 
500 distinct questions since then. In this column, we dis-
cuss the details of this tool and analyse its usage data dur-
ing the last two years.

1 Motivation
Q&A services like MathOverflow and review services 
like zbMATH are both driven by active communities. 
Although they address quite different needs of a work-
ing mathematician, there are many occasions where it 
is highly useful to have both information facets avail-
able. As a typical example, we may refer to our earlier 
column [3] on mathematical pseudonyms in zbMATH 
author profiles, which greatly benefited from a respective 
MathOverflow thread [4] (and, vice versa, we could add a 
lot of further answers to it derived from our author data-
base). Another helpful thread was a discussion on the 
documentation of academic misconduct in review ser-
vices [5]. It generated valuable feedback which helped to 
identify and document several cases of plagiarism. 

The most natural motivation for interlinking both 
sources obviously stems from the need of supporting 
questions and answers in the platform with references 
to the literature, ideally with minimal barriers for users. 
Backlinks generated in this course would add interest-
ing information beyond the reviews. As such, the realisa-
tion of such an interface would be very much in the spirit 
of building the envisioned Global Digital Mathematics 
Library of interlinked services [6].

2 Linking MathOverflow and zbMATH
In order to do so, we started a collaboration in 2016 with 
MathOverflow to set up an intuitive and easy-to-use 
interface for citing literature sources by harvesting the 
power of the zbMATH database.

For this, we were able to make use of the existing tech-
nology we use for various kinds of matching tasks, like 
finding the zbMATH document which a certain reference 
from a document refers to. This is a non-trivial task that 
uses modern methods of machine learning in connection 
with domain-specific indexing technologies. The case for 
MathOverflow matching is actually an easier one: when 
people search for a mathematical paper, they will usu-
ally enter one or more author names plus a couple of 
relevant terms from the title of the paper. It thus suffices 

Fig. 1. Inserting a citation on MathOverflow.

1 https://api.stackexchange.com/ (StackExchange is the net-
work of Q&A sites for various fields of interest of which 
Math Overflow is a part).
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Links between MathOverflow and zbMATH
Overall 680 distinct zbMATH entries link to MathOv-
erflow questions. The book A primer on mapping class 
groups [9] is the entry with most links (4) to discussions 
on MathOverflow.

In the reverse direction, 512 questions link from 
MathOverflow to zbMATH. Of those links 16% appear 
in the question and 83% in the answers. Here, one post 
[12] has 14 links to zbMATH.

Subjects according to MSC
The subjects of these posts (as reflected by the main area 
of the cited literature according to the Mathematical 
Subject Classification) reflect the most active communi-
ties in MathOverflow: algebraic and differential geom-
etry; logic and category theory; manifolds and topology; 
and number and group theory account for more than half 
of these contributions.

Overall, we think that further investigation of the 
linking behaviour is of interest to the mathematical infor-
mation retrieval community. Therefore, we provide the 
dataset together with a short usage guide on GitHub (see  
https://purl.org/zb/9).

4 Conclusion and future work
While linking academic literature from a question 
answering site such as MathOverflow was realised and 
adopted by the community, only 1% of the threads use 
that new feature. Questions in particular often do not 
reference academic literature. Here, advances in math-
ematical information retrieval technology might become 
helpful and suggest relevant academic literature related 
to the questions. While Corneli and Schubotz [13] envi-
sioned that interlinking maths questions and Wikipedia 
articles might automatically resolve some questions, and 
a similar argument holds for MathOverflow questions 
and relevant academic literature. However, until now 

helpful further step towards findability of mathematical 
ideas and interoperatibility of mathematical research 
tools. In the following, we investigate how this feature 
has been used in the past in Section 3 and discuss future 
perspectives in Section 4.

3 Statistical Analysis of Established Links
The tool described in Section 2 was quickly adopted by 
the community. With Fields medalist Terry Tao being an 
early adopter (see Figure 2), by now 223 registered user 
accounts at MathOverflow have used the feature.2 As 
outlined in Figure 3, the average usage has increased 
over time (though the rate increases at a small rate, 
also due to the fact that the initial usage after its intro-
duction was already quite high). If one normalises the 
chart with regard to the overall number of posts, one 
sees a slight increase in the relative number of posts 
over the years (2017 (incubation year) 1.23%, 2018 (full 
year) 1.45%, 2019 (ongoing year) 1.34%). Note that the 
MathOverflow users are most active in April and their 
activity drops to about 85% of the April activity in June 
and July.

Fig. 2. Fields medalist Terry Tao uses the new feature [10].

2 One may add that for almost as many users, their MathOver-
flow profile has been added as link to their zbMATH author 
profile, which is possible through the zbMATH community 
interface available at https://zbmath.org/author-profile/edit/ 
of from the author profile pages, cf. [11].

Fig. 3: Number of MathOverflow posts with a zbMATH link.

Fig. 4: Main MSC areas of zbMATH entries cited in MathOverflow.
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the machine understanding of mathematical questions 
is not yet developed enough to reasonably suggest rel-
evant literature if the author or title of the publication 
are unknown to the author of the questions. Intelligent 
mathematical information retrieval technology and clev-
er combinations of text and maths search engines might 
be able to suggest relevant literature in the future and 
thus help future question authors to resolve some ques-
tions by themselves.
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for permission to republish this review, which originally 
appeared as Zbl 1402.13001.

The aim of this book is a thorough study of the adic-com-
pletion, its left derived functors and their relations to the 
local cohomology functors. In the past there are several 
monographs about local cohomology, the derived func-
tors of torsion. In a certain sense, completion is the dual 
notion of torsion. The book provides a first systematic 
study of completion (mainly in the non-Noetherian case) 
and its derived functors not only for modules but also 
for complexes. The authors focus is the case of arbitrary 
commutative rings with a view towards finitely gener-
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ated ideals resp. ideals generated by weakly pro-regular 
sequences. A main technical tool is the Čech complex of 
a system of elements and its free resolution. In several 
results, the authors construct explicit morphisms that are 
quasi-isomorphisms between complexes describing iso-
morphisms in the derived category. 

The book is divided into three parts. The first one is 
devoted to modules, the second part is devoted to the 
study of complexes and the part three is mainly con-
cerned with duality. 

In Chapter 1 the authors deal with preliminaries 
about complexes and also recall direct and inverse limits. 
Chapter 2 starts with basic results on adic completion. 
the authors study the left drived functors of the comple-
tion and then they study the class a of modules with the 
property that the left derived functors of the a adic com-
pletion vanish in positive degree, while in degree aero it 
coincides with the a-completion functor. In Chapter 3, 
the authors give a generalization completeness criterion 
due to Jensen: “Let (R, m) be a Noetherian local ring. 
Then, a finitely generated R-module M is complete in 
its m-adic topology if and only if Exti

R(F, M) = 0 for all 
i > 0 and any flat R-module F ”. In Chapter 4, they sum-
marize the work of Avramov and Foxby on unbounded 
complexes. In addition, it is presented a study of minimal 
injective resolutions of unbounded complexes, includ-
ing the case of not necessarily Notherian rings. Chap-


