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IMPLEMENTATION IN CIRQ
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SIMON’S ALGORITHM

The problem statement: Decide whether the implemented function f is periodic or not.
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QUANTUM FOURIER TRANSFORM
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QUANTUM PHASE ESTIMATION
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The problem statement: %C(;{ G KMTEJ? (OMMD/V AR, ){

Find factors P, R of number N.

Shor’s algorithm procedure:
o\ mos N
1. Pick a intege ber a such that: 1 <a < N.

2. Ifjged(a, N) # 1 then/P = a jand/ R = N/a.
(Ok l’hop(

/—3 Otherwise, find the perio f function f(z) = a® mod N.
4. |If r is odd then go back to step 1 and choose different a. X‘tllhé 9 / ; JJ / R
T Y ) kool A/

5. Otherwise, factors W} (? ( ( ) J ) 2‘5 {’“{ﬁ{/\/

A quantum computer can be used for step 3, in Wthh it 1s necessary to create a qua
implementing the modular exponentiation function f(x) = a® mod N and use this circuit instead of
the U operator in the quantum phase estimation circuit.

The resulting c1rcu1t is called a period-finder circuit and the measur )éesult at the output can then

be used t(( &er et 4sear6he perbdd. L Z)( ><1)( X/l>( <
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