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Quantom-Classical Gaps (RC-Gaps)
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Quantum Advantage & QRC-GaPs

QC - Graf : P(a) ¢ Pea)

Quanium adVantagde:

Llossical  Complexity Closs © Quantum Complexity Class

Q1 For o ZJiven CompPutational Wedel, Can we Prove o
unbecstand & Quantom  advantage usig QC-Jafs ¢



Classical

CShallow Citcuits

|

X, — PoiY(n) Waony Y
« AND, OR, NOT ’
n

dates with bounded y

@ A, fon-in K and unbowmded Poty(n)
fan -ovt
Lll’omn) e
3
def+lh d= o)

ObServation:

1Pa(Y)] € K* = OQ)



Complexity of Clagsical Shallaw Circuvits

gam?lmg Peoblem: g = U 3)9(,

Zefo,lz*

Sampling problems Sotvable’
o vaple OV
g"““f’NC / rpoly, = {w Clossical  Shallow Ciftuit }

Within ewrfor E>0

Sam?NCo/rpoly = ﬂ Sa.MPNCo/rpolY£

g >0

T heotem:

S € SuupNC/ oy —» v, €§: 9, € PlaHz

Poiy(ixl), k‘*)



QKQuontom Shallow Citcuits

%)) B n RV,
,u‘ 1 : 1 Iug 1 ... ﬁ u‘l
IXn) — — = ("—'Hn>
L]
[ 3
) deftlh dzo

U=BA, Aec {hs1c2f



Complexity of Quantum Shallaw Circuits
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Quantum Aolvwfage & QC-GafPs
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