
WHAT ARE THE INTERESTING QUESTIONS ABOUT AI AND MATHEMATICS? 
 

I’ve been saying for some time that most articles about controversies regarding the AI future of mathematics 
focus primarily on two questions — “Is it good or bad?”  and “Will it work or not?” — while neglecting to 

reflect on the presuppositions that underlie these questions — what is the good of mathematics, and work to 
what end? — not to mention what should always be the first question to be addressed to any significant 
social development — cui bono, in whose interest?    

(MH, September 2020) 
 
 

I want to address the implicit assumption that the growth of automated mathematics is driven primarily by 

the intellectual needs or priorities of academic mathematicians. Rather, this area of research has been 
shaped significantly by the strategic interests of the military and corporate institutions that have funded it. 

… In recent years, commercial firms such as Microsoft, Google, and Meta have become growing sources of 

investment in automated mathematics. … as part of a broader strategy of demonstrating AI capabilities in 
general, thus attracting public attention and capital investment… Unsurprisingly, public-relations teams 

and corporate-sponsored researchers deploy hyperbolic language to publicize their work, for example, by 

framing their research as an effort to “create an automatic mathematician” (Google) or even asking 
sensationally, “Is human-led mathematics over?” (Meta). It remains to be seen whether academic 

mathematicians will embrace or refuse the modus operandi of hype-driven stock markets and venture 

capital.  

(Rodrigo Ochigame, Notices of the AMS, 2024) 



 
 

Why do we ask ‘why do we do 
mathematics?’ 

 
Michael Harris, Lorentz Center, September 18, 2025 

  



 



Omdat wij dit graag doen 
 
 

 
 
 

 
 

(From Mathematics without Apologies blog, around 2015.) 



NEUROTRANSMITTER ARGUMENTS 
 
Marcus du Sautoy:  
“Doing mathematics is like taking a drug. Once you have experienced the buzz of cracking an unsolved 

problem or discovering a new mathematical concept, you spend your life trying to repeat that feeling.” 

 
Marie-France Vignéras:  
“… it happens suddenly: one direction becomes more dense, or more luminous. To experience this intense 

moment is the reason why I became a mathematician.” 
 
Joan Birman:  
“[T]he moment I learned about an unanswered question that involved braids, I was hooked!” 
 
Misha Gromov:  
“You become a mathematician, a slave of this insatiable hunger of your brain, of everybody’s brain, for 

making structures of everything that goes into it." 
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So why not just give them designer drugs? 
 
 
 
 
 



MATHEMATICS AS UNALIENATED LABOR 
 

 



An answer to the question "Why we do mathematics" 
 

 
 

Question:  Is this an acceptable answer to the question?  Can I stop now?  And if not, why not?  
 



 
 
COMPARE: 
 
Larry [Page] gave a passionate defense of the position I like to think of as digital utopianism: that digital 

life is the natural and desirable next step in the cosmic evolution and that if we let digital minds be free 

rather than try to stop or enslave them, the outcome is almost certain to be good. I [Tegmark] view Larry as 
the most influential exponent of digital utopianism.  (Tegmark, Life 3.0) 



 



 
  



To be able to ask questions like "Is mathematics obsolete" without scare quotes is to have a 
corporate (i.e., Bullmoose) view… which may well be rational. 
 
• Amodei admitted that taking money from Middle East leaders would likely enrich 

“dictators” but said that “‘no bad person should ever benefit from our success’ is a pretty 
difficult principle to run a business on.” (from Stephanie Palazzolo, AI Agenda) 

 

What is not rational is to imagine that the corporations are investing hundreds of billions in 
training, data centers, nuclear plants, etc. because they care about the Riemann Hypothesis. 
 
A youth who had begun to read geometry with Euclid, when he had learnt the first 

proposition, inquired, "What do I get by learning these things? [τί δέ μοι πλέον ἔσται ταῦτα 

μανθάνοντι]" So Euclid called a slave and said "Give him threepence, since he must make a 
gain out of what he learns."   

(Slobaeus, Extracts) 
 
 
  



MAIN POINTS 
 

1. If when we speak of AI we mean corporate AI, its primary goal will be to seek profit, and 
AI-based mathematics will have to adapt. 

2. The global economy may well be reorganized in a way that is indifferent to "why we do 
mathematics" and to the principles on which the research university has been based for at 
most 2 centuries.   

3. In the meantime, look to other academic disciplines — especially the humanities — whose 
assigned role in the educational division of labor is to teach us to think about why we do 
anything.  (Find 10 convincing reasons humans won't be obsolete by 2035.  It's not easy!) 

4. If we don't agree on what mathematics is, how can we speculate on its obsolescence?  Don't 
forget that philosophy of mathematics can hardly be reduced to instrumental reason.   

5. And don't ignore the dozens of books and films, hundreds of op-eds, as well as pop culture, 
that express ambiguity, if not hostility, to the Silicon Valley mentality.1 

6. How to explain the peculiar susceptibility of mathematics, among academic disciplines, to 
(the corporate variant of) what Evgeny Morozov calls solutionism? 

7. Time permitting, I'll end with a brief account of my own limited experiment with AI in 
mathematics.  

 
1 A random example among hundreds, possibly the best article I've read about "Why we do mathematics" that doesn't mention mathematics:  
Joshua Rothman, "A.I. Is Coming for Culture," The New Yorker, August 25, 2025.  " [T]he story of A.I. is not only practical; it’s also moral and 
spiritual… it is already forcing us to think about what we value, about what really makes us care.." 



WHAT IS "THE PRIMARY THING?" 
 
the proof is "the check that I have understood… it isn’t the primary thing at all. " (Atiyah) 
 
SEE "Understanding vs. Reasoning" (https://siliconreckoner.substack.com/p/understanding-vs-
reasoning?utm_source=publication-search) for the contrasting priorities of mathematicians and 
programmers (or the industry). 
 

 A philosopher attempts to identify "the primary thing": 
 
Two processes play a central role in the development of mathematics, idealization, and thematization 

(according to … Jean Cavaillès). [MH:  Are these processes "objective"?2] …. Idealization is a deep 
process that permeates mathematical thinking.  We can see it as a transgression.…  Regarding the process of 

thematization, the examples abound: any structure considered in itself apart from application is the result of 

such an operation of thematization. … The diversity of objects is manifest at a first level so that a form is 
identified. As to research, grouping these properties is to constitute the form into a new object; a structure 

thematizes it. 

 
(Jean-Jacques Szceczinarz, "Tôhoku 65 Years After," in The Mathematical and Philosophical Legacy of  

Grothendieck) 
 

2 la perspective de Cavaillès n’est …pas fondationnelle… il met en avant la notion d’objectivité des mathématiques, et, plus 
spécifiquement, la notion d’objectivité du devenir mathématique. 
 



WHY DO WE DO MATHEMATICS?  WHY DO ANYTHING? 
 

Aristotelian confusions 
 
Material cause:  (paper, chalk, electricity, coffee…) 
 
Efficient cause (Hume, Kant):  (some teachers inspired us, or told us we were good at this…) 
 
Final cause: 

• Jacobi:  For the honor of the human spirit 
• The Magnificent Seven (Microsoft, Meta, Alphabet…):  To make money 
• Hida:  A way to kill time 

 
Formal cause = "the primary thing":  ?????  See Spinoza's conatus. 
 
(Something we may or may not have in common with machines, as in yesterday's "What is a mathematician"; e.g., 
"mathematicians don't like to compute" in Heather's model.) 
 
  



WHY ASK "WHY DO [ANYTHING]?" 
 

 
Still from Alphaville, Jean-Luc Godard 

 



 
ANSWERS FROM THE HUMANITIES 

 
What exactly we are experiencing when we see a play or read a novel is one of the core questions of the 

humanities, because that experience is one of the core aspects of what it means to be human3. Entering into 

another world, by some measure an unreal one, and losing ourselves in it completely is an almost everyday 
occurrence, but one that only gains in mystery because it is quotidian.    (A Rasa Reader, Sheldon Pollock) 
 
Later Pollock asks whether there is "some force in the literary text prompting the reader to respond," which 
sounds a bit like Atiyah's "primary thing."  Pollock quotes a 9th century Kashmiri court poet and literary 
critic who influenced this theory: 
 
“If the poet is filled with passion, the whole world of his poem will consist of rasa; if not, it will be 

completely devoid of it.”  Anandavardhana, quoted in A Rasa Reader. 
 

gerade dadurch zieht [philology] und bezaubert sie uns am stärksten, mitten in einem Zeitalter der ‘Arbeit,’ 

will sagen: der Hast, der unanständigen und schwitzenden Eilfertigkeit, das mit Allem gleich ‘fertig werden’ 
will.4 

(Nietzsche, preface to Morgenröte) 
  

 
3 Mazur has called mathematics a "long conversation."  Is it really so hard to understand why some mathematicians might 
find it perverse or misguided to imagine that machines will be "better" than humans at conversation? 
4 precisely for that reason the highest attraction and incitement in an age of ‘work’: that is to say, of haste, of unseemly and immoderate hurry-skurry, which is intent upon ‘getting things done’ at once” 
 



AND FROM THE SOCIAL SCIENCES 
 

 

…the market value of knowledge — its income-enhancing prospects for individuals and industry alike—is 
now understood as both its driving purpose and leading line of defense.  Even when the humanities and 

interpretive social sciences are accounted as building the analytic thinkers needed by the professions or as 

building the mind and hence securing a more gratifying life for the individual, they align with the neoliberal 
notion of building human capital.  In neither defense are the liberal arts depicted as representing, 

theorizing, interpreting, creating, or protecting the world.  They are not conceived as binding, developing, 

or renewing us as a people, alerting us to dangers, or providing frames, figures, theories, and allegories 
…  Above all, they are not conceived as providing the various capacities required for democratic 

citizenship.  Rather, they are conceived as something for individuals to imbibe like chocolate, practice like 

yoga, or utilize like engineering.  … Even [neoliberalization’s] critics cannot see the ways in which we have 
lost a recognition of ourselves as held together by literatures, images, religions, histories, myths, ideas, 

forms of reason, grammars, figures, and languages.  Instead, we are presumed to be held together by 

technologies and capital flows.  That presumption, of course, is at risk of becoming true, at which point 
humanity will have entered its darkest chapter ever. 

 

(Wendy Brown, Undoing the Demos) 
FOR THOSE KEEPING SCORE 
 
❏          Used the word "neoliberal" 
❏          Used the word "passion"



      IS PHILOLOGY ("the practice of making sense of texts") OBSOLETE (AGAIN)? 
 

one understands how computer scientists [not to mention tech bros, added 8/2025] can imagine robots 

taking their jobs, and how they can equally imagine robots taking our jobs. But if our job as mathematicians 

is primarily to understand, to experience thinking on the model of “the suddenness, the immediacy of a 
perception,” how can we meaningfully imagine robots taking our place? Does it make more sense to replace 

us in understanding than it does in reading, or singing, or dancing, or eating, or breathing?  
 

(MH, Silicon Reckoner, 12/02/2022) 
 

 
…we may well be standing on the verge of … the inauguration of a world … without philology for the first 

time since the rise of philological knowledge three thousand years ago in the Babylonian and Assyrian text 

commentaries. This is, in fact, the very point behind the name “Zukunftsphilologie” as used in this context: 
Does philology have a future at all?… 

 

the malaise is … in part… a result of philologists’ own failure to make the case for philology… This failure 
comes in part from the fact we philologists have not fully grasped let alone celebrated the fact that philology 

may well represent the exemplary disciplinary form for the twenty-first century global university, and that in 

its best aspects it encourages the cultivation of values central to our intellectual, social, and ethical lives: 
commitments to truth, human solidarity, and critical self-awareness. 

 

(Sheldon Pollock, "Philology and Freedom," Philological Encounters, vol. 1)  



BUT IF ANCIENT LANGUAGES AREN'T YOUR THING 
 
 

 



 



Panel from Kate Crawford & Vladan Joler, Calculating Empires: A Genealogy of Technology and Power Since 1500 
 



 
 
 



 
INSTRUMENTAL REASON Max Horkheimer and Theodor Adorno's term for the social and political 

shift in priority from ends to means, from worrying about the larger meaning and purpose behind goals to 

caring only for the efficiency with which those goals are achieved.  
(from A Dictionary of Critical Theory) 

 
enlightenment ... equates thought with mathematics. Thought is reified as an autonomous automatic process 
aping the machine it has itself produced so that it can finally be replaced by the machine... mathematics 

made thought into a thing, a tool, to use its own terms.  
(Horkheimer and Adorno, The Dialectic of Enlightenment) 

 
An essentially mechanical world would be an essentially meaningless world. (Nietzsche, The Gay Science) 

 
Philology… is the last outpost of resistance—to the direct instrumentalization of knowledge and to 

profiteering from knowledge that have turned today’s universities into businesses. 

 
(Pollock, "Philology and Freedom") 

 
Can mathematics be an "outpost of resistance"? 
 
 
 
 
 



STRUCTURE OF FEELING 
 
In Preface to Film, Williams described structure of feeling as a more accurate term compared to words like 
“ideas” or “general life” 
 
We examine each element as a precipitate, but in the living experience of the time every element was in 
solution, an inseparable part of a complex whole. And it seems to be true, from the nature of art, that it is 

from such a totality that the artist draws; it is in art, primarily, that the effect of the totality, the dominant 

structure of feeling, is expressed and embodied.[1] 
 
In The Long Revolution, Williams defined structure of feeling as: 
 
...as firm and definite as “structure” suggests, yet it operates in the most delicate and least tangible parts of 

our activity. In one sense, this structure of feeling is the culture of a period: it is the particular living result 
of all the elements in the general organization. 

 
 

 



IF MATHEMATICS IS AN ART FORM, WHY DON'T WE THINK LIKE ARTISTS? 
 
(Jessica) NORDELL:  My background is in physics and poetry, so I have friends in science and tech-
nology, and also in the arts and humanities. I've never seen a bigger schism in their attitudes on any 
topic. Artists have a visceral anger about AI—they don't want to have anything to do with it. [MH:  
not quite true.] Science and tech folks are like, “Welp, it's here. Let's figure out how we can use this.” 
 
(Melanie) MITCHELL:  It shows the double-edged sword. AI is incredibly useful. It has already had big 
positive impacts on science—in weather prediction, in protein structure prediction. If it gets protein structure 
prediction right, it can create new drugs for diseases. On the other hand, it's stolen. It’s based on stolen work 
of artists and writers. 
 
NORDELL:  Yes. I'm part of the class-action lawsuit against Meta, which illegally stole my book. 
 
MITCHELL:  Your tech friends say, “They shouldn't have done that, but that ship has sailed. Let's go on 
with our lives and use AI in the ways that will help us.” Whereas the artists are saying, “It stole everything 
that I produce that's important. That's my livelihood. We have to be compensated. These things are just 
immoral.” I see both of those views. 
…… 
MITCHELL:  In the field right now, there are the “accelerationists” who say, “AI is going to produce a 
utopia, cure cancer, solve science. If we regulate it, that will stifle innovation.” Then the doomers say, “It's 
going to kill us all.” 
And people in the middle are saying, “No, it’s the things it's doing right now that we should be worrying 
about.” 



MATHEMATICIANS ARE NOT TALKING ABOUT… 
 
(Repeating Rodrigo's observation:) 
 
Whether it be the dot-com bubble, derivatives financing or subprime mortgage selling, all have been 
accompanied by the same messianic enthusiasm that presently attends AI advocacy, and all have proved to 

be gateways to large-scale financial failure at a societal level. 

 
…companies and institutions (including universities) that depend on AI for core processes must 

anticipate significant cost growth later when venture capitalists seek a return on their investment. 

 
(Martin Mills, Times Higher Education, August 28, 2025) 

 
Here "core processes" must include the hypothetical AI mathematician.  Where else will this artificial 
mathematician be situated? 
 
Although… 
a superintelligence may want answers to hard scientific questions about the nature of physical 
reality, hard mathematical questions about theorems and optimal algorithms and hard 
engineering questions about how to best build spectacular technology.   

(Max Tegmark, Life 3.0, my emphasis) 
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Also: 
 
• Democracy 
• Concentration of wealth (and consequences for democracy) 
• Extraction and consumption of natural resources, with inevitable environmental cost 
• Energy and water consumption (even Google is paying lip service to this) 
• Copyright infringement 
• and Mechanical Turk, as well as 

  



 
WHY IS SILICON VALLEY INVESTING IN AUTOFORMALIZATION? 

 
But it is delusional to think that mathematical research is a Silicon Valley target.  Why does the industry care about 
mathematical proof, specifically formalized proof?  See Donald MacKenzie, Mechanizing Proof. 



THE LEIDEN DECLARATION ON AI AND MATHEMATICS 
 

 
1. Autonomy.  Assuming it is desirable to develop AI tools for mathematics, the international mathematical community 
should carry it out on its own, and on its own terms.  The institutional structures do exist. If the decision is made 
collectively to use the mathematical corpus for the purpose of training generative (or other) models, it should find ways to 
do it on its own, rather than relinquishing control to the tech industry. 
 
2.  General principles.5  Insofar as the mathematical community must nevertheless interact with the industry, it should 
insist on the following:   

• transparency on how AI systems work;  
• compensation for individuals if their data is used to train LLMs  
• the right to consent to this use;  
• holding tech companies accountable for the harms they cause 

 
3.  Environmental awareness.  Any paper that makes use of AI should only be published if the authors make a good faith 
effort to quantify the resources consumed in its production, including energy, water, and mineral resources; and this 
information should be included in the publication. 
 
4.  Respect for the rights of authors.   If an article has been posted under a no-commercial-use license, then it should be 
strictly off limits to the industry.  If mathematical publishers do choose to make an agreement with the industry, it should 
only be on the basis of an opt-in model, as in the contract Cambridge University Press signed for its books, with opt-out the 
default.   
  

 
5 This list is based on one, suggested by Gary Marcus, of demands that citizens should make of their governments and the 
tech companies. 
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A prerequisite for the effective adoption of these principles is the mobilization of relevant institutions as the democratic 
expression of the mathematical community. (what Ursula Martin called "governance") 



Terence Tao on Machine-Assisted Proofs 
…its failure at any point to acknowledge that development of the technology called AI is largely being 

driven by the agenda of the tech industry and the venture capitalists and government contracts that sustain 
its position as the most lucrative industry of all time — whose principal goals are and always have been to 

guarantee an enormous return on investment and to maintain a favorable posture in anticipation of a future 

automated arms race — abstracts from the all-too-human decision-making process that takes place in the 
boardrooms and laboratories of Silicon Valley and its satellites, envisioning technological development as 

autonomous and inevitable.  

 
Thus, in the middle of a speculation on how AI might replace “pages of calculation” by an automated 

procedure, Tao writes 

 
 I see no reason why this sort of automation will not be achievable as technology advances (my 
 emphasis) 

 
as if the technology were a self-driving tank or bulldozer. If AI is really going to transform the practice of 

mathematics, it is urgent that mathematicians stop talking this way if we are to have any hope of preserving 

the values of the profession. 
(Silicon Reckoner, January 2, 2025) 

Question:  Does Terry Tao have a mathematical style?  Isn't that an important aspect of his role in 
mathematics?  What about his unusual biography?   
 

 



SOME QUOTATIONS FROM EVGENY MOROZOV (in Boston Review, fall 2024) 
 

If the AI community indeed enjoyed such autonomy, why did so few subversive or radical innovations 

emerge?  
 
Eolithism posits no predefined problems to solve, no fixed goals to pursue. … The absence of 

predetermined goals broadens the flâneur’s capacity to see the world more richly, as the 
multiplicity of potential ends expands what counts as a means to achieve them.… the contrast with the 

design mode of instrumental reason could not be more pronounced. 

 
 
[in] the scientific world. Veblen discovered a different force at work: what he called “idle curiosity,” a kind 

of purposeless purpose that drove scientific discovery. 
  
I think it is not a coincidence that early AI tools closely mirrored the instrumental reason of 

clerical and administrative workers in the very institutions—government, corporate, and 
military—that spearheaded AI research.  

 

… even [in the 1950s], the nascent neural network approach was framed in problem-solving terms.  … By 
reducing all intelligence to such matters, they overlooked alternative paths—ones that explore how 

computer technologies might amplify, augment, or transform other forms of intelligence, or how the 

technology itself would need to evolve to accommodate and nurture them. 
  



MOROZOV, CONTINUED 
 

 
“The techniques of artificial intelligence,” [AI pioneer Terry Winograd] noted, “are to the mind what 
bureaucracy is to human social interaction.” Both thrive in environments stripped of ambiguity, emotion, 

and context—the very qualities often cast as opposites of the bureaucratic mindset. 

 
Morozov envisions an alternative to instrumental reason that he calls ecological reason and writes 
 
rather than asking if AI tools can embody ecological reason, we should ask whether they can enhance its 
exercise by humans. 

…the core problem with today’s generative AI. It doesn’t just mirror the market’s operating principles; it 

embodies its ethos.  
 

 

‘Democratic AI’ requires actual democracy,” along with respect for the dignity, creativity, and intelligence 
of citizens. Morozov writes.  Wendy Liu, former software engineer, author of Abolish Silicon Valley: How to 
Liberate Technology from Capitalism, replies: 
 
 

 What’s needed, as ever, is politics, not merely coming up with the right parameters in some AI model while 

the real world crumbles around us.… it’s a point lost on the techno-optimist crowd, with their glassy-eyed, 
almost religious belief in the power of AI. 

 



 
THE RELAXED FIELD (EOLITHISM) 

 
Ethologist Gordon Burghardt proposes five criteria to distinguish play from other forms of animal behavior; 
the fifth is that play takes place “in a ‘relaxed field.’” 
 
One of the prime characteristics of play is that the animal is not strongly motivated to perform other 
behaviors. The animal is not starving (or even very hungry), it is not at the moment preoccupied with 

mating, setting up territories, or otherwise competing for essential resources or escaping predators. 

(Burghardt) 
 
…The deer and the antelope play in their relaxed field, but they don’t apply for National Science Foundation 
research grants. The theory of the relaxed field posits play as the opposite of stress. Play, for John Dewey, is 
not the opposite of work:  
 
Play remains as an attitude of freedom from subordination to an end imposed by external necessity, that is, 
to labor; but it is transformed into work in that activity is subordinated to production of an objective result. 
 
 
  



A PHILOSOPHER EXPLAINS WHY PHILOSOPHY IS NOT "OBSOLETE" 
 

[C]ontrary to what one might first assume, philosophical process is a very large part of the value of 

philosophy. Suppose it became possible to program computers to take over most of the projects of 
philosophical research currently being pursued in academia … Few would feel, “Well good, we can leave 

all that to the machines now, and get on with other things. ”… it is crucial that [the products of 

philosophical research] be attained by human beings, and strongly preferable that they be attained by a 
shared process in which there is conversation and mutual understanding of why what results results, of the 

conceptual pressures and constraints that shape it. 

(Crispin Wright 2011) 
 
 
  



"COGNITIVE IMPAIRMENT" OF AI 
 

Recent research published in the BMJ …[discovered] significant “cognitive impairment” similar to humans 

in the early stage of dementia. This decline, moreover, occurred swiftly: what takes decades in a human took 
months for an AI – a function of the very speed that we value so much in the digital world.… 

 

Here, then, is the peculiar paradox of AI: for better or for worse, AI cannot replace us because it depends so 
deeply on what we do, say, write and record. We are not its rivals any more than wheat crops or dairy 

livestock are rivals of humanity. More vitally, the quality of AI results gets better with the improvement of the 

data we supply it with. Conversely, human overdependence on AI – and the cognitive off-loading that comes 
with it – will render poorer, and eventually useless, synthetic AI production. If we want it to be better, we 

have to get better ourselves.… 

 
The problem here seems to lie in how we have formulated higher education as a teaching and learning 

endeavour in the first place – in particular, the shift in education towards the demands of qualifications and 

employability, and away from the creation of autonomous human minds as authors. That focus on the 
written and performative end product of education has sharpened in a world where the end product can now 

increasingly be replaced by AI. 

 
(Martin Mills, Times Higher Education, August 28, 2025) 

 
  



 
An example of AI "cognitive impairment": 

 

 

Exchange on Discrete Series Matrix Coe!cients

This document records the conversation about the structure of K-finite ma-

trix coe!cients of discrete series representations and their expansions.

Step (1): Hecht–Schmid Expansion (General Shape)

Hecht and Schmid prove a precise asymptotic expansion for any K-finite ma-

trix coe!cient ω of an admissible Harish–Chandra module V : on a negative

Weyl chamber there is an (a priori countable) index set S(V ) and polynomials

Pv so that

ω(expX) =

∑

v→S(V )

Pv(X) e↑v+ω,X↓, X in the chamber,

with termwise di”erentiable convergence on translates of the chamber; more-

over the degrees of the polynomials are uniformly bounded and there is a

finite subset of leading exponents Slead(V ) which dominates the rest.

Reference: Hecht–Schmid, Characters, asymptotics and n-homology of Harish–

Chandra modules, Acta Math. 151 (1983), Theorem 4.16 (pp. 82–83).

Step (2): Why the Sum is Finite for Discrete Series

Two inputs collapse the a priori countable sum to a finite one for a discrete-

series module V .

(a) Vanishing of higher homology for leading exponents. Hecht–

Schmid record the vanishing theorem (originally from Schmid’s L2
-cohomology

work): if v is a leading homology exponent thenHp(n, V )v = 0 for every p > 0.

Equivalently, only the degree-zero homology can contribute at a leading expo-

nent (displayed as (1.5) and surrounding discussion in Hecht–Schmid). This

rules out infinite towers of shifted exponents or polynomial/log corrections.

References: Hecht–Schmid (Acta Math. 151 (1983), formula (1.5)), citing

Schmid, L2
-cohomology and the discrete series, Ann. Math. 103 (1976).

(b) Finiteness of the leading exponents for discrete series. For ad-

missible representations of finite length, the set of leading exponents is finite.

In the discrete-series case, the leading exponents are exactly the finitely many

1


