Deutsch Jozsa Algorithm
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1. f is constant. In other words, either f(x) = 0 for all x € {0,1}" or f(x) = 1 for all
xr e {0, 1}

2. f is balanced. This means that the number of inputs = € {0, 1}" for which the function takes
values O and 1 are the same:

{re {01} fa) =0} =[{z e {0.1}" : fa) =1} =2""" -t
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Hadamard on n Qubits
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Bernstein-Vazirani Problem

. . ; 17 s e . . A
Suppose a function f : {0,1}" — {0,1} is given as a black-box in the usual way, i.e., as a ‘O> H H é@'
unitary transformation By that acts as follows for all z € {0, 1}™ and y € {0. 1}: R
By :|z) ly) = |z) |y & f(x)) . ‘()> J2i o f%
o . . . _ . . A%
This time you are promised that there exists some string s € {0, 1}" such that f(z) = s - z for
all z € {0,1}", where n y .
n S & {D)l & . Bf .
R Z s;7; (mod 2). . ' .
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Bernstein-Vazirani Problem

Suppose a function f : {0,1}" — {0,1} is given as a black-box in the usual way, i.e., as a
unitary transformation By that acts as follows for all z € {0, 1}™ and y € {0. 1}:

Bf i |x) |y) — |z) ly @ f(2)) .

This time you are promised that there exists some string s € {0, 1}" such that f(z) = s - z for

all x € {0, 1}", where
n
s-r = Z s;r; (mod 2).
i=1
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Finding Patterns
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