
 Grover search Algorithm

task find an item in an unsorted database

classical requires on average N

queries to the database

Quantum requires only VN queries

In Q C finding an item in the d b
means measuring the system
collapse with close certainty
to the basis state which

corresponds to required item



the algorithm
1 invest the basis of the desired basis state

2 invest all the other bais states about
the average amplitude of all the states

this increases the amplitude
of the desired basis state to unity

In decrease ofthe amplitude of the
desired state to its original value

1

cyclic operation with a period of Tn

average IT di is the anpl oftheiast



the larger the DB the larger the probability
of finding the desired state

recall

I identity matrix except 1

this operator invests the phase

ofthe basis state 10

N 2 n mb of gbits



start with 1030m

Apply I all states with probability

Apply Iz with 12 is the desiredstate

Apply the Croves diffusion operator D

D I I

Apply Iz operator IN times

observe the system

perolor



the D operator inverts all the states

amplitudes around the average amplitude
of all the states

for more info
A fast Quantum mechanical algorithm for
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example N 16 m 4 orbits
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state with 145 10 03

142 41 13

in rounded to 3

1stapr
XD 1011071

111111 7111111711

invests the phase

rotate all the basis states about the average
7 32

145 333333 11 333333333

d



2ⁿᵈtopm
143 f 3 33333 11 333333333

rotate about the average
17 128

143 44555555 61 5555555595

32ft
145 555555 61555555555

147
56 f 13 251 13 13

squaring the coefficients probability of
collapsing into the corresponding state



g

After applying the operator equal mob



1 iteration



2 iterations



3 iterations



g iterations

I


