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Order_finding periodofmodularexponentiation
Shor's algorithm

DShor's algorithm Chilly transformed into orderfinding problem

apply Quantum order_finding algorithm

DQuantum order_finding algorithm Quantum Phase Estimation Inune QFT
continuous fratione algorithm
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Da lb means b is divisible by a
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⻄ Modular arithmetic motivation of orderfinding
吐 Given integer N ⼯ called a modulus two integer
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Modular exponentiation
D motivation
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吐 Fix a and Nlmoddu.nl find the smallest r 0
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This n is called the or or a modo N
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Zi is a group of order 4 N
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Claim met crucialforus here
Fermat's little theorem p prime a is arbitrary integer
then a 三 I modP
Proof Group theory
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四 Quantum orderfinding algorithm

I Problem modular exponentiation period_finding problem

Given a N such thgcdca.nl I
Find the order in
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⻄ Classical solution

Repeating square method

input nomen and calculate
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Difficulty calculating an
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⻄ Quantum order_finding algorithm

Proedu i 0 Quantum phaseestimation 0 卡
Fromphase to obtain the order r via
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Map the order into phase
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C Obtain the order r from 4 o j jn ⼆ 号
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四 Short algorithm

RSA cryptosystem Rinat Shamir Adkman

N P9 Euler function 4 N P 1 q 1

D choose e 4 N and gcdce.nl ⼯
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D Eder theorem If gcdcx.ly I ⺕ y such that

对 三 ⼯mod N
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⻄ Shri algorithm
problem Input N p 9

Output up q
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Pick arbitrary ⼯ a N
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Proof suppose at 1 三 ocmod.ly
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