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What's the complexity class StogMA?

[Bravyi-Bessen-Terhal’'O6]

"SthMA

$ Non-negative states are suff1c1ent (due to Perron-Frobenius theorem)

A ﬂ * [or yes instances, Pr[V_ accepts |w)] > a.

* For no instances, Pr[V, accepts |w)] < b.

Where% <a,b<landa—b = 1/poly(n).

e Using only Toffoli, CNOT, X gates

" Off dlagonal entries are non-positive

e Definition of StogMA came ';}Stoquasttc, Hamiltonian.
e MAC StOQMA C AM, where AM is two-message randomized generalization of NP.

e Error reduction (.e., making ab exponentially close to1and 12) for StogqMA is unknown.
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The mystery of the Hadamard-basis measurement
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Take-home message from the SWAP test:

O Single-qubit Hadamard-basis measurement can be thought as a
distribution testing task!
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T heorem For any <ab<1 Such that a—b> l/poly(n) eStquA(a b) C MA

ﬁProof Sketch. Usmg the dual access model [Ca nonne-Rubinfeld 14]
* Sample access: running a copy of V. and measuring all qubits in computational basis; ‘ 

* Query access: efficiently evaluating the quotient.

One can approximate max. acc. prob. with polynomially many of copies of the witness | w).

O Prop ([Grilo20]). For any a,b, classical-witness-StogMA(a, b)) C MAQa — 1,2b - 1).
O The difficulty of StogMA roots in different kinds of optimal witness!
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