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Abstract

In this essay, we consider the near-future possibility of artificial intelligence with
superhuman mathematical reasoning capabilities, and we attempt to flesh out some
of the implications for the enterprise of mathematics research. We find it useful to
subdivide our conjured future into three distinct “epochs”. In Epoch I (arguably
already in progress), AI emerges as a powerful productivity booster for human
mathematicians, potentially ushering in a new golden age of discovery and creative
fulfillment, albeit with many pitfalls which must be carefully navigated. In Epoch
II, AI begins o!oading progressively more technical heavy lifting while human
mathematicians engage in high level prompt engineering (or “vibe mathing”), with
the combined human + AI system largely more e"ective than either humans or AI
alone. In Epoch III, AI reaches a level of dominance such that human mathematicians
can no longer substantively contribute to the mathematical discovery process, with
perspectives shifting instead towards appreciation, critique, personal enrichment,
and so on. We begin the essay by detailing the context and motivation for performing
this thought experiment at the present moment, and we end with some reflections on
how mathematicians may positively influence the future of their endeavor. In order
to keep our scope manageable and focused, we choose to avoid (however unnatural)
any discussion of the broader societal or existential implications of superhuman
artificial intelligence.
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1 Introduction

1.1 Prelude

We begin by recalling a brief excerpt from the 2015 Breakthrough Prize panel discussion
which took place at Stanford University in November 20141 between distinguished
laureates Maxim Kontsevich, Yuri Milner, Terrance Tao, Richard Taylor and moderator
Yuri Milnor.

Excerpt from 2015 Breakthrough Prize Panel Discussion (highly para-
phrased)2:

Yuri Milner: Could any of you imagine computers surpassing humans in mathematics
like they did for chess, in a hundred or maybe a thousand years?

Terry Tao: Well computers could act like a really powerful search engine, but it will
still be humans driving the show, I’m pretty sure.

Maxim Kontsevich: Actually, I don’t think creating artificial intelligence is that hard. I
think we’ll have it pretty soon (nervous laughter from panel).

Yuri Milner: You are sort of a contrarian here saying it will happen so quickly. What
makes you so optimistic?

Maxim Kontsevich: Actually it’s pessimistic (more nervous laughter). I thought a little
about it myself and I don’t see any fundamental di!culty.

Yuri Milner: Then why don’t you just work on that?

Maxim Kontsevich: I think it would be immoral (more nervous laughter).

Richard Taylor: But isn’t the way a computer plays chess just a big combinatorial
check? I would be very surprised to see a computer win a Fields medal in our lifetime.

Terry Tao: Well I think a computer could discover just by brute force a connection
between two fields of mathematics, and then the person using the computer could
actually flesh it out and maybe collect the medal.

1Note that this was approximately 3 years before the introduction of the transformer [Vas+17] and 8
years before the first public release of ChatGPT.

2See [Bre14] starting around minute 38.

3



Yuri Milner: So Jacob, are you terrified at all by what Maxim is saying?

Jacob Lurie: I’m not too worried...

1.2 What is this essay about?

In brief, our goal here is to record some thoughts and speculations on the future of
mathematics research in light of recent rapidly unfolding advances in artificial intelligence.

1.3 What is meant by “mathematics research”?

It can be a little tricky to articulate exactly what is mathematics research, or even to
convey what it looks like in practice to someone who has not participated in it firsthand.
Very roughly, what we have in mind is simply those activities typically performed
by “research mathematicians”, who exist primarily in universities around the world as
professors, postdocs and graduate students (and sometimes undergraduate students or
younger), and who spend a sizeable amount of time trying to do things like

• prove novel theorems, or shed new light on old ones

• discover new compelling mathematical objects (e.g. definitions, formulas, algo-
rithms, etc)

• make progress (even if modest) on important problems, or initiate new promising
directions

• disseminate the results of these e!orts through various outlets (e.g. journal articles
and preprint servers, conference and seminar talks, textbooks, blog posts, etc).

We will not try to give a more precise definition here, partly because it would take us
too far afield and deserves a more thoughtful treatment elsewhere, and mostly because it
will not needed in order to get our main ideas across. In fact, we expect that many of
the issues at play here are largely relevant for other areas of scientific research and the
human experience more generally, but for concreteness and to keep our scope manageable
(and closer to the author’s domain of experience) we will try to mostly maintain this
narrower focus.

1.4 Is there anything special about mathematics research?

As we mentioned above, many of the issues under consideration in this essay are quite
broad and likely to be relevant for a variety of human endeavors under the influence
of rapidly progressing artificial intelligence. In that regard, we encourage the reader to
view this essay as a kind of hybrid case study / thought experiment. That said, it is
worth reflecting on whether there are some unique aspects of mathematics research which
may distinguish it from other activities as they pertain to AI. Here are a few standout
features of mathematics research which seem worth highlighting:

4



(1) rigor: the potential for very high levels of rigor, both in the traditional mathematical
sense and also in a more modern sense of formal verification (see §2.1g)

(2) entry: the lack of necessity (at least in principle) for any strong physical, financial,
or social resources (e.g. hardware or lab equipment, proprietary data sets, etc)

(3) safety: the lack of any obvious direct safety concerns (e.g. injurious accidents, lab
leaks, environmental destruction, etc).

(4) purity: takes place in an intellectually clean environment sheltered from messy
real-world complications (e.g. social dynamics, human psychology, unpredictable
politics, weather patterns, etc).

Let us make a few preliminary comments on the significance of these features.
Regarding (1), it is natural to wonder whether rigor might end up being a useful tool for
mitigating thorny issues around reliability and trustworthiness in contemporary stochastic
AI systems such as large language models. For (2), we should add that this perceived low
barrier to entry may only hold at a superficial level, since for example the environment
where one is educated is often considered crucial for success, not to mention various
other financial and social prerequisites to be able to focus one’s time and energy on
abstract research. Furthermore, the situation may change drastically if computational
power and other resources become central factors underlying mathematical progress (see
e.g. §2.2i). For (3), we note that the apparent lack of safety concerns could become
quite significant if these become a major source a friction in other areas, together with
various associated downstream e!ects such as bureaucratic red tape. Note that we are
sidestepping any general large scale safety concerns around the development of advanced
artificial intelligence, as these would lie outside the scope of this essay (c.f. §1.9). Finally,
regarding (4), we note that mathematics research may be particularly attractive to
current developers of artificial intelligence partly because it naturally o!ers high quality
training data and clean objective notions of correctness (although measuring progress on
longer timelines may be much more subjective or nebulous).

1.5 Why write about this topic now?

The main relevant context at the time of writing is that the mathematical capabilities
of large language models (e.g. ChatGPT, Gemini, Claude, DeepSeek etc) have rapidly
progressed in the last few years, as has awareness of their existence and capabilities.
Indeed, prior to the release of ChatGPT in late 2022, very few mathematicians were
aware, interested, or concerned about artificial intelligence in the context of mathematics
research. Now, less than three years later, most mathematicians have gotten some
exposure to these systems and have started to take their mathematical capabilities more
seriously, although there is still remarkable heterogeneity of opinions about how far these
systems have progressed, to what degree they exhibit “true understanding”, how much
further they are likely to progress in the next few years, and so on.

5



Before addressing this heterogeneity, let us further set the stage by sampling a few
recent3 developments of particular relevance to mathematics research:

• the introduction of reasoning language models, starting with OpenAI’s o1 in 2024
and followed shortly thereafter by Open AI’s o3, DeepSeek’s R1, and so on, which
“think” by exploiting additional time and computational resources at inference time
and are particularly designed to tackle multistep reasoning tasks like mathematics
problems

• at least two AI models, by Google DeepMind and OpenAI respectively, achieved
gold medal scores on the 2025 International mathematical olympiad exam (see e.g.
[CS25]), both solving five out of six problems and outscoring all but 26 human high
school student participants (note that Google’s “Deep Think” mathematics model
is now available to subscribers of the $250 per month Google AI Ultra plan)

• the introduction of advanced mathematics AI benchmarks such as [Gla+24; Stu25;
Sch+25], for instance FrontierMath Tier IV consists of highly challenging problems
involving research-level concepts written by professional mathematicians in their
areas of expertise, with already 9 out of 48 problems solved at some point by at
least one AI model as of October 2025 (see also [Aso25])

• steadily increasing discourse on the future of mathematics research, by way of
articles (e.g. [Ven; He24; Har24; Cep; Avi25; Sev24; Hen25]) and workshops
(e.g. [UCI25; Lor25; KIAS25; Sim25; ICML25; Aug25; JMM25]), not to mention
recorded lectures, social media posts, and so on

• the trickling emergence of recent preprints such as [Van25; DMN25; AM25; JR25;
IX25] whose authors attribute some or all of their main ideas to ChatGPT or some
other AI model (or to interactions therewith)

• Google DeepMind’s introduction of AlphaEvolve [Nov+25; Geo+25] (now with
some open source cousins such as [Sha25; LIC25]), which combines evolutionary
techniques with large language models to perform optimization on spaces of al-
gorithms, achieving new state-of-the-art results on an assortment of constructive
mathematics problems (e.g. 4ˆ 4 matrix multiplication, circle packing, the “kissing
number” problem, etc)

• the expanding popularity of the Lean proof assistant and its mathematics library
mathlib, along with various ongoing attempts to automatically formalize natural
language proofs into Lean and to deformalize Lean proofs back into natural language
(see e.g. [Aze+23; Yan+23; Pol+22; Dee24])

3This list should be viewed only as a narrow snapshot of the perceived situation at the time of writing
(fall 2025), keeping in mind that any specific items may quickly become outdated or overshadowed by
subsequent progress. We are also ignoring many other major developments in di!erent parts of artificial
intelligence such as computer vision, game playing, computational biology, and so on.
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• a growing community of researchers applying techniques from artificial intelligence
in order to generate new conjectures or constructions in pure mathematics (see e.g.
[He+25; Dav+21; Cha+24; ACH24; Vel+24])

• DeepMind’s recently announced partnership with five top mathematics institutes
to accelerate the advancement of artificial intelligence in mathematics research
[KR25], along with known or rumored ongoing e!orts to solve major mathematics
problems such as Navier–Stokes (see e.g. [Ans25]).

For anyone paying close attention, these developments immediately raise a number of
pressing questions, including:

• What exactly is the current status of artificial intelligence in mathematics research?
Is it still just a fancy parlor trick, or are we witnessing the beginnings of a true
transformation? How is one supposed to keep track of all the di!erent models
being released in rapid succession, and to di!erentiate between hype and reality?
To what extent have mathematicians already started to integrate these tools into
their workflows?

• Looking at the most recent milestones or those which can be plausibly inferred in
the immediate future, what are their implications for mathematics research in the
coming years? Will the landscape be changed dramatically once the dust settles,
or essentially the same as before save for a few new nifty tools? Will it still be
possible to opt out and perform “good old-fashioned mathematics research” as it
was done until just a few years ago? If the field is truly revolutionized, will it be
for better or for worse?

• Can we make any explicit forecasts for the next say 1–3 years? Are the mathematical
capabilities of AI systems likely to hit a stumbling block and meet diminishing
returns, or should we brace for something more extreme? Can we expect to see
mathematical superintelligence in the not-too-distant future? If so, where will that
take us?

• Why does there seem to be so little consensus on the answers to the above questions?

1.6 What is “mathematical superintelligence”?

In this essay, we use the term “mathematical (artificial) superintelligence” (MASI) to
mean (somewhat vaguely) any machine which can perform essentially any aspect of
mathematics (including research) in a substantively and unambiguously better way than
any human being. Note that we will not make much distinction between human-level and
superhuman-level intelligence, because it seems likely that once an AI reaches human-
level performance it will then surpass it shortly thereafter via (if nothing else) routine
incremental improvements in processing power. However, as we stress below, there is a
big and important distinction between

(i) AI which outperforms human mathematicians unaided by AI, and
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(ii) AI which meets the level of human mathematicians even when aided by AI.

These might be called type (i) and type (ii) mathematical superintelligence respectively,
and can be summarized as

(i) humans ! AI ! humans ` AI (ii) humans ! AI “ humans ` AI.

Loosely speaking, in our narrative type (i) mathematical superintelligence occurs in
Epoch II below (see §3) and type (ii) occurs in Epoch III (see §4). To first approximation,
the existence of type (i) MASI means that artificial intelligence has become a critical
tool for mathematicians but humans are still driving or meaningfully contributing to
mathematics research, while type (ii) MASI means that human mathematicians have
become more or less obsolete.

It is also important to keep in mind that the transition from type (i) to type (ii)
mathematical superintelligence could be surprisingly lengthy, even if AI continues to
improve at a steady or exponential rate. This is because as long as artificial intelligence
operates di!erently from human intelligence, it may still be complemented by the latter
in a positive and nontrivial way. In this situation, human mathematicians will naturally
focus their e!orts on those activities which have not been strictly subsumed by artificial
intelligence. In terms of subjective experience, it is unclear whether this remaining
region of human utility will feel like a small island soon to be submerged in water, or an
expanding continent large enough to productively occupy the minds of countless human
mathematicians.

1.7 Where do mathematicians currently stand on these issues?

While there seems to be a wide range of stances on the above questions amongst
mathematicians, let us caricature these into a few broad types:

• the unengaged: has not been paying much attention to developments in mathe-
matical artificial intelligence, perhaps due to indi!erence, ignorance, or simply not
having the time or mental bandwidth

• the skeptic: believes that most of the more aggressive claims about the current
or future AI capabilities are pure hype, and that AI will not have a dramatic e!ect
on mathematics research within the foreseeable future

• the techno-optimist: is very excited about using ever-improving AI tools to
supercharge their research and productivity and is keen on rapidly integrating these
into their workflow

• the doomsayer: expects that mathematical superintelligence is not far o! and
will likely make human mathematicians largely obsolete.

Of course these categories are not entirely mutually exclusive. For example, there exist
skeptical doomsayers, who believe that there is too much hype in the current climate but
nevertheless anticipate core AI models to continue improving and for this to have profound
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implications. Incidentally, at least for the purposes of this article, we should focus on
the capabilities of core state-of-the-art AI models and try not to let our impressions be
clouded by potentially dubious AI-related noise (for instance the AI-selected watermelons
on sale at the author’s local market).4

It seems fair to say that, at least until quite recently, most mathematicians were rather
conservative in their predictions of AI’s impacts on mathematics research, i.e. generally
some combination of unengaged and skeptical, perhaps with a hint cautious optimism.5
In particular, the prospect of a superhuman mathematical artificial intelligence within
the next few years or even decades would typically be dismissed o!hand. It also seems
fair to posit that most mathematicians, if queried a few years ago, would have drastically
underpredicted the capabilities of today’s frontier AI models.

Indeed, in the panel discussion recalled in §1.1, with the exception of Kontsevich
(who is clearly an outlier here), most of the panelists imagine an advanced AI as a kind
of brute force mechanistic machine which excels at calculating and searching but does
not exhibit its own creativity, and certainly cannot supplant humans from the driver’s
seat of mathematics research. Even today, a typical stance amongst mathematicians is
to draw a line (either explicitly or subconsciously) which artificial intelligence shall never
cross, e.g. AI cannot exhibit true understanding or define new mathematical objects
or devise its own creative research directions. Naturally, many of these lines have been
periodically redrawn to keep up with the latest technological advancements.

It seems worth reflecting on why mathematicians have not been more aggressive in
their predictions of AI advancements in their own field. Of course, some of this may be
simply attributable to the di"culty in keeping up with rapidfire developments in real
time while trying to filter out the hype. There is also a general hypothesis (not specific to
mathematics) that humans struggle to intuit exponential growth and tend to overestimate
technology progress in the short term but underestimate it in the long term. Of course
this thesis is somewhat controversial, with its more extreme proponents (e.g. Ray Kurzeil
[Kur05]) predicting a coming “technological singularity” and others dismissing this is as
science fiction or an excuse to ignore the more pressing mundane issues of the present.
Rather than wading into this general topic, which lies beyond the scope of the present
essay, let us just enumerate a few commonly encountered dismissive attitudes which are
more specific to mathematicians and may contribute to the aforementioned conservatism:

(1) too mechanical: the perception of AI as fundamentally just a brute force machine
which follows algorithms devised by humans and may excel at computations or
structured pattern matching but cannot exhibit true creativity or understanding

(2) too esoteric: the (somewhat cynical) sense that mathematics research is too
esoteric for artificial intelligence developers to bother working on

4In the recent discourse around whether we are in an AI bubble, a natural comparison point is the
dot-com bubble of the late 1990’s, whose subsequent economic recession disposed of companies like
Pets.com and Webvan but overall did not do much to temper the rise of the internet, at least when
viewed from today’s vantage point.

5Of course, opinions are rapidly evolving and may have already diverged from our characteriziation
between the time of writing and the time of reading.
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(3) too unreliable: pointing out examples of AI models performing poorly or unreliably
and taking these as evidence that the whole premise is fundamentally misguided

(4) general intelligence: the presumption that AI which excels at advanced mathe-
matics must necessarily exhibit broad general intelligence, the existence of which
would cause such profound changes in society that it seems silly to contemplate
the fate of something so niche as mathematics research.

Let us address each of these sentiments in turn and argue why from our current vantage
point they appear at least partially short-sighted. Firstly, (1) now seems fundamentally
at odds with the modern paradigm of stochastic AI models like large language models
(LLMs), which if anything have complementary shortcomings. Indeed, by the nature
of the way they are trained (or “grown”) rather than programmed, they behave in
unpredictable ways, often surprising even their own designers with both their capabilities
and their shortcomings. While there is something undeniably remarkable and mysterious
about the human brain’s ability to perform abstract mathematical thoughts and generate
new insights (without requiring a data center), it is by now di"cult to maintain the
stance that the outcome of this process is fundamentally unachievable by a computer.

Regarding (2), as it happens many AI developers are currently exhibiting keen interest
in cultivating the mathematical reasoning capabilities and problem solving prowess of
their models, and even consulting professional mathematicians to assist them (recall e.g.
[Ans25; KR25]). This could be in part due to the existence of challenging mathematical
benchmarks as concrete metrics for measuring iterative progress, and subsequent bragging
rights when these benchmarks are shattered (not to mention the potential for attracting
investments and/or paid subscribers). It could also be because of some of the other
special features listed in §1.4, or perhaps just the personal tastes and interests of some
current AI developers.

As for (3), these arguments run the danger of veering into wishful thinking or
denialism. It is clear that large language models can have strange and surprising failure
modes,6 but this does not a priori obviate their success modes, especially in mathematics,
where creative ideas can be much more valuable than precision. Plus, in contemplating
the coming years, the particular quirks or weaknesses of current models should be less
relevant than their rate of progress and perceived future trajectories. Of course, in
general it can be quite di"cult to holistically assess the reasoning capabilities of AI
models and devise robust benchmarks, and individual mileage may vary greatly from
person to person based on di!erent use cases, subfields, model access, etc.

Finally, while point (4) feels plausible (if a little hubristic7), it too is not guaranteed to
be valid, for reasons related to the list in §1.4. Namely, while it is likely that mathematics
cannot be “solved” without very powerful general purpose machines, it is also possible

6For example, when queried on August 4th, 2025, ChatGPT 4o gave the output to 9.9 ´ 9.10 to the
input ´0.2.

7Until a few years ago, many software engineers similarly expected their field to be safe from AI,
at least in the absence of very powerful general-purpose artificial intelligence. Today, a few minutes
spent using LLMs to write code makes it clear that computer programming has already undergone a
fundamental and irreversible transformation.
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that certain major sources of friction for the development, deployment, and adoption of
AI in other areas turn out to be less relevant for mathematics research. For example,
progress in other parts of science may be slowed down by safety concerns and regulations,
lab equipment limitations, fundamental time constraints on natural processes, licensing
issues, and so on. Similarly, in the technology sector, people may be slow to adopt new
products due to ingrained habits, privacy concerns, matters of taste, etc. There are also
artificial barriers to entry in many fields (e.g. law, medicine, or real estate) enforced by
powerful unions, trade associations, or monopolies. Thus, it is conceivable that, for largely
practical reasons, mathematics research gets revolutionized by artificial intelligence to a
much greater and/or faster extent than other parts of science and technology. Of course,
while most mathematicians would likely welcome seeing their field leap ahead to become
far more internally compelling and externally useful, on the flip side it could imply that
human mathematicians become obsolete sooner than their counterparts in other fields.

1.8 What are the goals of this essay?

We have tried to make the case above that there is a surprising lack of consensus amongst
mathematicians regarding the future of artificial intelligence in mathematics research,
and also a concerning overinclination towards conservatism, or at least a lack of serious
discourse around the possibility of more transformative outcomes on shorter timelines.
The risk is that these tendencies may inhibit the undertaking of deliberate concerted
actions within the community. In particular, while established mathematicians may have
the luxury of reacting to developments in real time, the recruitment and education of
newer generations of mathematicians requires thoughtful long-term planning. Moreover,
by default and without thoughtful planning and posturing, the ultimate influence on
mathematics research by AI developers and other powerful actors may not be entirely
aligned with those outcomes desired by the mathematics research community itself.

With these points in mind, our main goal is to further provoke serious discussions
on the forthcoming future of mathematics research, and to o!er a possible framework
for identifying various opportunities and risks. Relative to some other recent writings
on similar topics (e.g [Ven; He24; Har24; Cep; Avi25; Sev24]), we try to focus mostly
on specific practical issues which may arise in the foreseeable future, leaving more
philosophical questions of meaning or purpose to be treated elsewhere. While our
stated topic is the future of mathematics research and the implications for its primary
stakeholders, we reiterate that many of the issues raised here are likely to resonate far
beyond that context.

1.9 What this essay does not do

Firstly, we do not make any precise quantitative predictions regarding the developmental
timeline for artificial intelligence in the context of mathematical reasoning (or more
generally). We view such forecasting as an important exercise which deserves more
attention, but it lies outside of our scope (see e.g. [Kok+25] for a recent viral and
somewhat controversial example). In particular, we will try to maintain a fairly agnostic
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tone about if and when mathematical artificial superintelligence will emerge, leaving the
reader to assign their own probabilities to di!erent possible outcomes.

We also devote relatively few words specifically to mathematics education and how it
may transform under artificial intelligence. This topic is clearly closely intertwined with
mathematics research but is expansive enough to deserve its own separate treatment
elsewhere.

Perhaps more glaringly, we will also skirt around the “big questions” which one
inevitably falls into when contemplating artificial superintelligence, such as:

• Under what conditions will superintelligence arise? Will there be a “singularity”
(i.e. rapid takeo! in a very short time window) or will it play out over a longer
period of time? With what entities (individuals, corporations, countries) will it be
aligned, if any? Will there continue to be close competition by several entities or
will one achieve clear dominance?

• Will state-of-the-art models require enormous computational powers (e.g. entire
massive data centers) to run, or will smaller models have some relevance? Who
will have access to these models and their benefits?

• How will superintelligence a!ect the world power structure and economics? What
about jobs and careers? Wealth distribution? Medicine and human health?
Technology? Human flourishing? Sense of purpose?

In particular, in §4 we operate under the naive assumption that at some point in the
not-too-distant future we will have superintelligent systems which are reasonably well
aligned with their human creators (or at least have not killed all humans). Our scope is
thus artificially narrow, and may seem frivilous if one expects major upheavals across
all aspects of society and human existence, and yet we think there still some value in
considering a more targeted purview.8

Lastly, we make no particular claims about originality. Many other mathematicians
have recently written articles or given talks on a similar range of topics, including those
referenced above and surely many more. We expect that most or all of the issues and
ideas raised here have been contemplated elsewhere in some form or other, and perhaps
only our global synthesis is somewhat novel.

1.10 The structure of this essay

To help structure our discussion, we divide our speculative future into three sequential
“epochs” as follows:

1. Epoch I (§2): AI boosts productivity

2. Epoch II (§3): type (i) superintelligence

3. Epoch III (§4): type (ii) superintelligence.
8For a much wider-ranging view under similarly naive assumptions, see the influential essay [Amo24].
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Of course, the distinction between these epochs will likely be blurred in reality, with
certain facets of mathematics research progressing through epochs at di!erent rates and
so on. Moreover, many of the points first raised in earlier epochs will continue to apply
(often in even stronger form) in subsequent epochs.

Let us now give a slightly more detailed preview. Firstly, in §2 on Epoch I, we
enumerate many di!erent opportunities and risks involved with artificial intelligence as a
powerful new productivity tool. The positive side includes things like rapid education
and literature search, new possibilities for coding experiments and computations, new
standards of rigor, new unexpected connections between subfields, and so on, while the
negative side involves things like content overload, quality control issues, overreliance,
reduction of equity, and more.

Next, in §3 on Epoch II, we consider a more sophisticated form of artificial intelligence
which can do a large portion of the technical heavy lifting in mathematics research, for
example converting a roughly stated lemma into a precise formulation and providing
a rigorous proof, or even producing a fully detailed paper based on only high level
user guidance. In this epoch, we envision human mathematicians as still fundamentally
driving the research process based on their tastes, big picture ideas, and complementary
advantages, even though AI now largely exceeds humans in technical prowess and also
plays an increasingly autonomous role in the ideation process. Among other things, we
attempt to carefully tease out the role of human mathematicians in this new delicate
balance.

Then, in §4, we finally arrive at a level of mathematical artificial intelligence which is
capable of fully autonomous long-term mathematics research with little or no guidance
from human mathematicians. We speculate around what human mathematics will look
like in this post-MASI world, i.e. whether mathematics as a field will behave more like
humanities, or perhaps exist primarily as an activity of recreation or personal enrichment.
A key question here is whether and how humanity may still benefit significantly from our
shared corpus of mathematical insights, even if humans no longer contribute substantively
to the discovery process.

Overall, the picture which emerges in §2,§3,§4 is roughly as follows. In the short term,
we expect a new “golden era” of mathematics, provided that we adequately neutralize
various potential pitfalls. This golden era will be characterized by rapidly accelerated
productivity and abundant mathematical discoveries, including resolution of big open
problems and many new emerging directions. At the same time, mathematicians will find
themselves working at increasingly high level of abstraction, eventually deferring most or
all technical details to machines. As artificial intelligence continues to advance, this golden
era will shift gradually (or suddenly) to a new order in which human mathematicians
play more managerial or supervisorial roles. Ultimately, with human mathematicians
adding diminishing practical value to the research process, they will need to negotiate
entirely new relationships with mathematics.

Note that our narrative inevitably becomes more speculative as we move out from the
present and near-term future to the medium or long-term future. We nevertheless think
it is productive to take these more speculative developments seriously, both because
they may require significant planning and because they may arrive sooner than widely
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expected.
We conclude the essay in §5 with some preliminary thoughts on outlook and what

practical steps could be taken to positively influence the future, or at least plan for it.
As should be already be evident by now, throughout this essay we raise many more
questions than we are able to answer in any definitive way.

1.11 AI disclosures

While the bulk of this article was written in the “old-fashioned way” without artificial
intelligence, the author did use some AI tools (primarily ChatGPT, and Claude Sonnet
via Cursor) for things like:

• compiling lists of relevant references and formatting them as BibTeX entries

• looking up and/or summarizing simple facts or news events (e.g. the release timeline
of a given AI model)

• checking for spelling and grammar issues and pointing out awkward or ambiguous
phrasings and so on.
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