
Can AI Compute Marco’s 
Favourite Eigenvalues?
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The answer is yes (but subtle)!





Can AI crack these
rigorously to ten digits?





First problem was “too easy”

AI found this exactly with a good ansatz (not from memory)





• Finite difference led to trial vector:

• Verified bounds:

• Comparison with Coulomb operator: 𝜆1 𝐻 ≤ 𝜌 < −1/36 ≤ 𝜆2(𝐻)

• Temple’s inequality:







WARNING 1: AI said it was verified but hadn’t used interval arithmetic.

WARNING 2: It missed the analytic form 



• Truncate 0, ∞  to 0, 𝐿 , compare to Dirichlet & Neumann problem:

• Frobenius expansion on (0,10−2) then verified Taylor expansions…

Total AI time: 38 minutes 19 seconds.
Total human time to understand, check, correct, and polish in paper: 3 days





Truncate domain, scale the variable:

Challenges: Non-normal, shooting from 𝑥 = 10 to 𝑥 = 0 very 
unstable, need to correct for the truncation from (0, ∞) to (0, 𝑋)



AI failed but corrected itself to find the right method!





The successful method
• Matching projective coordinates:

• Finite-interval 0, 𝑋  Krawczyk-type inclusion:



WARNING 3: AI did not correctly treat the tail: truncation from (0, ∞) to 0, 𝑋

This came later...



• Dealing with the tail 𝑋, ∞ :

accounts for
tail uncertainty

Total AI time: 8 hours 29 minutes 8 seconds.
Total human time to understand, check, correct, and polish in paper: 5 days



Summary

• AI made answers cheap; certificates remained hard.
• Self-adjoint stability gave Temple, Sturm, and bracketing proofs.
• Resonances required global projective multiple shooting.
• Convincing AI routes failed; one “final” certificate failed audit.
• Cheap claims make verification and provenance central.
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UP A CHUNK OF A GOOD PHD THESIS



Summary

• AI made answers cheap; certificates remained hard.
• Self-adjoint stability gave Temple, Sturm, and bracketing proofs.
• Resonances required global projective multiple shooting.
• Convincing AI routes failed; one “final” certificate failed audit.
• Cheap claims make verification and provenance central.
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9 prompts
Total AI time: 9 hours 7 minutes 27 seconds
Total human time to understand, check, correct, and polish in paper: 8 days



Social warnings

• Some mathematics will become routine suddenly.
• Visible effort now an even poorer measure contribution.
• Danger that students skip apprenticeship where judgment forms.
• Weak arguments can arrive polished, (wrongly?) cited, and coded.
• Inequality will grow between critical users and passive 

consumers. Resources become critical. 
• Numerical analysis must state what counts as evidence.

We must set standards before convenience sets them.





A wave is coming.

The opportunity is enormous,

if our standards rise with it.

Thank you, Marco

— and happy 60th.
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