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OpenAI says an internal Astra system generated results across major areas of mathematics and theoretical computer science at a roughly $2,000 token cost. The consequential question is whether Lean formalization and independent mathematical review support the broader claims being made about general intelligence.
OpenAI is presenting Astra as a low-cost research system
OpenAI says an internal version of Astra, its next major model, produced new results on ten problems that had seen no progress on their main result for at least a decade, and in most cases much longer. The problems span high-dimensional geometry, coding theory, circuit complexity, group theory, operator algebras, quantum complexity, lattice cryptography and extremal combinatorics. [1]
The examples are unusually broad: OpenAI lists a construction establishing non-sofic groups, a disproof of Connes’s rigidity conjecture, stronger sphere-packing and coding bounds, an exponential theorem for quantum games, a lattice-cryptography result, and new Ramsey and extremal-graph results. It estimates that finding all ten solutions required roughly $2,000 worth of tokens at Sol API rates; humans prepared the manuscripts, after which the model formalized each argument in a Lean certificate. [1]
The important shift is the proposed research workflow, not just the number ten: generate candidate mathematics with a model, formalize it, and release enough of the process for others to inspect. If the results survive scrutiny, that makes AI-assisted proof discovery a potentially inexpensive research instrument. Astra is still described here as an internal system, however, so this is a claim about an unreleased model rather than a broadly available capability. [1]
Verification is the immediate bottleneck
OpenAI says the mathematical arguments themselves were generated by its system, while the company helped prepare the manuscripts and formalize the proofs in Lean; it says it takes responsibility for their correctness and argues that attribution should reflect the AI’s contribution. That is a clear accountability and authorship position, but it is not the same as independent mathematical validation. [1]
Gary Marcus’s critique identifies the unresolved questions precisely: math is unusually amenable to formal verification and synthetic data, while the public still does not know how Astra works, whether it relies on tools such as Lean, how many problems it attempted or solved, or whether independent verification has occurred. He argues that success in some forms of mathematics does not establish reliability in open-ended work, pointing to hallucination, document-reading, rule-following and even proof-clarity problems as separate tests. [2, 3]
The scrutiny became more concrete when QualiaQuanta asserted that at least one Astra proof was wrong, a claim Marcus amplified. The material available here establishes a public challenge, not a confirmed refutation; the defensible takeaway is therefore a serious AI-assisted mathematics result awaiting wider review—not evidence that mathematics, science or AGI has been solved. [4, 5, 6]
Watch: DeepSeek V4-Flash is being compared on cost per completed task
A new comparison shifts the DeepSeek V4-Flash discussion from token price to task economics. Cline relayed an Artificial Analysis report claiming that DeepSeek completed the same benchmark tasks as Fable at 105× lower cost, while a follow-on reaction described two-orders-of-magnitude improvements as rare and significant. [7, 8]
The caveat is material: the same post warns that lower per-token pricing can be misleading if a model needs more turns to finish a task, and the text does not specify the benchmark or evaluation protocol. Treat the 105× figure as an important market signal to verify, not yet as an independently established performance result. [7]
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