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Notakiohns
Basis vectors: [0) and |1)




Notations
Basis vectors: [0) and |1)

Arbitrary states: [W)=0|0)+|1)
such that lol>+IBI*=1




Notations
Basis vectors: [0) and |1)

Arbitrary states: [W)=0|0)+|1)
such that lol>+IBI*=1

Arbitrary multi-states: | EEIzINGE
'W)=0(|00)+p|01)+0|10)+y{11)

such that lo2+BI2-+I81%+y2=1
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Notakiohns
Unitary Operators: UTU=UU"=]




Notations
Unitary Operators: UTU=UU"=I]

linear: U(a|0)+P|1)) = aU[0)+PU|1)



Notations
Unitary Operators: UTU=UU"=I]

linear: U(a|0)+P|1)) = aU[0)+BU|1)
preserves scalar products:

(¢<WUT)(U]9))
= (y[UTU|d) = (wll|d) = (w]d)










Example: Hadamard

0 —[H]— (JO)+|1))/v2
1) —[H]— (J0)-[1))/v2
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Classical vs Quankum
0011011100110 Classical | Quantum -4 4 <4~ 4

Copying: Yes NO

Measuring: Yes

Broadcasting: Yes

Superposing: NO

Interfering: NO
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(Quantum Superposition
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(Quantum Factoring
Given n=pq and ((n)=(p-1)(g-1)
it 1s easy to find p and g because
O(n)=(p-1)(q-1)=pq-p-q+1 =n-p-(n/p)+1
p+(n/p)+n-Q(n)+1=0
p*+(n-O(n)+1)p+n=0 has solutions:

p=(-b+xv4ac)/2a (a=1, b=n-O(n)+1, c=n)
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(Quantum Factoring

Euler’s theorem

a®®™ modn =1

F(a,r,n):=(a' mod n,r,n)
F(aaran) : =( 9r9n)

F(a,kQ(n),n):=((-),kd(n),n)

© Claude Crép
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(Quantum Factoring

F(a,r,n):=(a"' mod n,r,n)
F(al 9r9n) : =( 9r9n)
F(a29r9n):=( 9r9n)

F(ai,r,n):. ;(®,r,n)

but
F(a,,.kQ(n),n):=(( ~),kC

>(n);n)

F(a,,.k®(n),n):=(( >),k(

)(n),n)

F(a, kd(n),n):=((2kd(n),n)
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Quantum Factoring

F(a,r,n):=(a' mod n,r,n)
Foean) =(Ccax n)
=((+ )r,n)

but

F(* kO(n),n): (E %k(l)(n) n)
F(* kO(n),n):=(




(Quantum Factoring

( §,l,n)
( 929n)
( 93 9n)




Quantum Factoring
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(Quantum Factoring

Construct the superposition
for all r and all a of

(a' mod n,r,n)

measure r, and with high
probability r=k((n)
for some integer k

repeat to obtain r’=k’((n)
gcd(r,r’) = Q(n).
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