ALEX Intelligence ™5

Classical Al Just Beat Quantum
on Fermions

A new algorithm achieves quantum-level results without quantum hardware.
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Energy Appsoximation Bound

The algorithm approximates the largest eigenvalue of a traceless
quartic fermionic Hamiltonian with a guaranteed performance
floor.

This result establishes a new benchmark for classical optimization in
guantum simulation. The algorithm guarantees energy within a
factor of vn of the true maximum, even though it operates entirely
in classical space. This suggests that for certain classes of fermionic
systems, classical Al methods can match or surpass quantum-
inspired approaches without requiring quantum hardware.
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Classical Al Is Becoming Quantum-Competent

The breakthrough shows that classical optimization, when guided by advanced mathematical
structure, can achieve performance previously thought to require quantum advantage. This
undermines the assumption that quantum hardware is necessary for simulating complex fermionic
systems — a core challenge in materials science and quantum chemistry. For Al practitioners, it means
that algorithmic design is now more critical than hardware access in certain domains.



Quantum Simulation Is Not
Always the Answer

The paper reveals that even for problems traditionally seen as
guantum-native — like fermionic Hamiltonian optimization —
classical methods can match quantum performance when
properly engineered. This shifts the innovation frontier from
hardware deployment to algorithmic insight. For Al and
guantum computing convergence, it implies that investment in
classical Al for quantum problems may yield faster returns

than pure quantum hardware development.
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