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Reward design

𝑅 𝑝, 𝐵 = 𝜆𝑓𝑚𝑡𝑅𝑓𝑚𝑡 + 𝜆𝑐𝑙𝑖𝑐𝑘𝑅𝑐𝑙𝑖𝑐𝑘 + 𝜆𝑖𝑜𝑢𝑅𝑖𝑜𝑢
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Relative advantage

Difficulty score

𝐿𝐺𝑅𝑃𝑂 = −𝐸𝑖,𝑔[𝛼𝑖min(𝑟𝑖,𝑔 መ𝐴𝑖,𝑔, 𝑐𝑙𝑖𝑝(𝑟𝑖,𝑔 , 1 − 𝜖, 1 + 𝜖) መ𝐴𝑖,𝑔)]

Auxiliary refinement rewards (per stage)

Difficulty-aware GRPO

෨𝑅𝑡 = 𝑆𝑡 + 𝛽+max 𝑆𝑡 − 𝑆<𝑡 , 0 − 𝛽−max 𝑆<𝑡 − 𝑆𝑡 , 0
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