





































































Make superposition of all inputs Honlong p Eagle
Get answers in the amplitude

Bf gives at
1

a
be

Create interference call F e 1

H again
F 0,13 1

Hon Fte e Loadingup data
in the vector

he
Fte k 1s

F 11 1








































































Make superposition of all inputs Get answers in the amplitude

Create interference
The Boolean Fourier Transform
Hon does the job for us
if the pattern we are looking for is of an

XORfunction

can be any
orthonormal

Data vector of basis for IR

length N
107,1 17 Xmas

5ᵗʰentry of length
N vector identifies

hinpkfttertnhe.ec rs strength of 5ᵗʰ
pattern in the
data

Classically we have a physical vector of size N

Otm we benefit by having N 2














































































Def For any g 0,13 ER 1g denotes In g a lie

1g is a qtm state iff glut 1

Strength of pattern in 1g givenby coefficients
of 1g

when represented in Xs basis
1 1 197

Strength of lXs Xsg 71 07

agixish














































































Decompose g 0,1 IR into basis of XOR functions

Xs 013 ftp.r.se 0,13
5 x Sir Sake Snkn 1

sin

for n 2

15 100 101 110 1117

Build X for n 1 N 2 in
100 1 1 I I

so s 1

1017 1 1 1 1

f if oof
111 1 1 1 1

H 1 TH














































































f is promised to have the property
Roy S

ie there exists a string s such
Éhat

f x f nos














































































f is promised to have the property
noy s

i e there exists a string s such that
f x f nos

4 100 101 7111,01

Example s roy 110
n 3

it flat fly

Classical Query Complexity
r E














































































10 10 Ll Into

In flu

11h
1 ly if al

if s o

g ly
11117117

1
41 FIND














































































1
C11 fin

if s 0

Let A be the range of f If zeA 2 0.1 then there exist

two unique strings sea n'a 0,1 sit

2 f x2 f x2
k 2 kz s

11 Ea that ftp.y1zyp11EEA411229 1 4
20s 9 12 1

2

11 Ea 4112291
4 1271














































































11 Ea 4141 1
4 1271

if say 0 can create a system of

equations with different y

if s.ge














































































Classical Post Processing y e 0 13

Repeat the circuit O n times to obtain strings

Yi Yz Yn sit

Soy 0
The yi's should be

5 Ye 0

linearly independent
i

syn
o

for any E 0 we can solve with error at most Ʃ

using 0 n queries


