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• Cryptography: PRUs → commitments, uncloneable crypto, … 
[CM22,GJMZ23,LQSYZ23,…]

• Quantum gravity: model black-hole dynamics as a PRU  
[KP23,EFLVY24,YE24]

• Learning: low-depth PRUs → hardness of quantum learning

• Algorithms: low-depth PRUs → faster quantum algorithms

Why study PRUs?
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Open question: do PRUs exist? (under cryptographic assumptions)

Prior work: PRUs secure against restricted adversaries
• [LQSYZ23,AGKL23,BM24]: non-adaptive + restricted input states
• [MPSY24]: adaptive + restricted input states
• [MPSY24,CBBDHX24]: non-adaptive
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