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SWE-bench Verified ≈ 80%

AIME ≈ 100%

Humanity Last Exam ≈ 60%
LLMs now saturate real exams 

and exam-style benchmarks. 

What’s next?

 Open-ended Problems
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Beyond Passing Exams: Open-ended Problems

LLM as a performance 
optimizer

How much speedup can 
we achieve with a GPU 

kernel?

LLM as an algorithm 
designer 

How many circles can 
we pack into a fixed 

region?

LLM as a system 
researcher

How much cache miss 
cost can we reduce 
with a replacement 

policy? 

No optimal solutions, only better frontiers. 3



Open-Ended, Verifiable Tasks with Continuous Score

open-ended
verifiable
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Open-Ended, Verifiable Tasks with Continuous Score

5

Erdős Planuar Unit Distance 

Given n points in the plane, what is 

the maximum number of point pairs 

that are exactly one unit apart?



Generating Open-ended Tasks from Closed-ended Ones

Can LLMs generate 
the data needed to 
train themselves?
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FrontierSmith: Synthesizing Open-ended Tasks
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How to Formulate the Mutation

Task Formulation = (O, CI, CO)

O: Objective | CI: Input Constraints | CO: Output Constraints

Changing Goals
 (O → O′)

Replace exact/binary goals 
with optimization.

Shifts tasks from simple 
decision to graded 
performance.

Example:

2-SAT (Decision) → Min-True 
2-SAT (Optimization)

Restricting Outputs 
(CO → CO′)

Add output constraints.

Makes exact solutions infeasible 
at scale, favoring 
approximations.

Example:

MST → Degree-constrained 
Spanning Tree (NP-Hard)

Generalizing Inputs 
(CI → CI′)

Relax constraints on input.

Transforms polynomial 
problems into NP-complete 
ones.

Example:

Max Independent Set: Bipartite 
(P) → Arbitrary Graphs (NP-C)

8



How Can We Ensure Mutation Quality
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Synthetic Data Leads Qwen-3.5-27B in Open-Ended Coding
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Filtering Improves Open-Ended Training Data Quality
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Synthetic Tasks Match Human-curated Ones

Solution Space Diversity Agentic Behavior
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LLMs can synthesize open-ended tasks at 

scale to improve their capabilities in a 

self-play manner
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More blog posts are now available on our website!


