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Definition 2. Let 0 € D, and let W € H,,. For any ansatz
t

C(0) = 11 Uy(8,), where U,(0,) = H e WraHra @,
=1

= q=
0p1 ... Opm], Hyy € Hy, and 0 = 61 & - @ 0,, and for any

D, q, define

L CI) H —ibp; Hzoj7 (6)
U;SR’Q) 8,) = H e~ Wi Hpj (7)
J=q+1

Then, f,w exhibits a barren plateaulif vV p, q satisfying 1 <
p<t1<qg<m,wehave

Vareg (agpq fgjw(g)) eO (bln> (8)

for some constant b > 1, where 0y, f,w(0) is it’s partial

derivative with respect to 0pq and Uy, .. . Up_1,Upiq, ... Uy,

along with one of U}gL’Q) or UIER’Q) are distributed according
to the Haar measure and 0,,, is distributed uniformly.
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Does provable absence of barren plateaus imply classical simulability?
Or, why we need to rethink variational quantum computing

9 . . 9 . . f . T . 5 . . y s ;
M. Cerezo,':?>* Martin Larocca,** Diego Garcia-Martin,® N. L. Diaz,'»® Paolo Braccia,® Enrico Fontana,® Manuel S.
Rudolph,” Pablo Bermejo,® ! Aroosa Ijaz,? % 9 Supanut Thanasilp,”'! Eric R. Anschuetz,'? '3 and Zoé Holmes”

arxiv:2312.09121
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Alternating Layered Variational Quantum Circuits Can Be Classically Optimized
Efficiently Using Classical Shadows

Afrad Basheer®,! Yuan Feng, ! Christopher Ferrie, ' Sanjiang Li !

I Centre for Quantum Software and Information, University of Technology Sydney, NSW 2007, Australia

arxiv:2208.11623
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Local quantum surrogate
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