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Quantum Applications Topics

e demonstration of quantum advantage/utility

e transition of quantum algorithms from NISQ to partially fault-tolerant quantum
devices

e distributed quantum algorithms

e high-impact quantum applications

e quantum resource estimation
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Quantum benchmarks:
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QML Results

Theorem 1 (Informal). For a sparse machine learning model
with model size n, running T iterations, with the algorithm Dense neural network Sparse neural network
being fully dissipative (whose formal definition is given in the
Appendix), there is a quantum algorithm that runs in

() (T x poly (Iug n, })) (1)

time with precision ¢ > (. The sparsity condition also ensures
the efficiency of uploading and downloading quantum states
towards classical processors.
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Theorem 2 (Informal). For a machine learning model with
model size n, running in T iterations, and the algorithm is
almost dissipative (whose formal definition is given in the
Appendix), then there is a quantum algorithm runs in

o (T'-’ x poly (,og 7. l)) 2) O(100) billion trainable parameters, highly overparametrized
’ €

If designing quantum algorithms linear or event constant
time with precision € > (. The sparsity condition also ensures in T, polylog in number of parameters N.
the efficiency of uploading and downloading quantum states

=10AN = : ical:
towards classical processors. N=10A11, log N = 36.5. Quantum: 1s, Classical: 87 years.

Quantum 0.01s, Classical: 1 year.
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