
Einführung

Quantum Computing

HSK 20.11.2024
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Deutsch Algorithmus - Oracle



Diffusor
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𝑅ே: |x >  |𝑦 > →: |x >  |𝑦⨁𝑓 𝑥 > mit 𝑓 𝑥௡ … … . 𝑥ଵ = ቊ
1 𝑓ü𝑟 𝑥௡ = ⋯ = 𝑥଴ = 0

0 𝑠𝑜𝑛𝑠𝑡

𝑓: 0,1 ௡ → 0,1

𝑈௙ 𝑥 >⊗ −> = −1 ௙ ௫ ⋅ 𝑥 >⊗ −>



Konjunktive Normalform

(A⋅~B)+(~A⋅B))⋅((C⋅~D)+(~C⋅D))⋅((A⋅~C)+(~A⋅C))⋅((B⋅~D)+(~B⋅D))

->

(A⋅D⋅~B⋅~C)+(B⋅C⋅~A⋅~D)



Konjunktive Normalform

(A ^ D ^ ~B ^ ~C)  v  (B ^ C ^ ~ A ^ ~D)



Konjunktive Normalform

(A ^ D ^ ~B ^ ~C)  v  (B ^ C ^ ~ A ^ ~D)
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Diffusor
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 𝑠 > = 𝐻  0 >

2  𝑠 > < 𝑠  − 𝐼 = 2 𝐻  0 > < 0  𝐻 −  𝐼        



Diffusor
𝑁 =  2௡ 

෍ 𝑎௜|𝑖 >

ே

௜ୀଵ

 →   ෍ 2𝑚 − 𝑎௜ |𝑖 >

ே

௜ୀଵ

 𝑠 > = 𝐻  0 >

2  𝑠 > < 𝑠  − 𝐼 = 2 ( 𝐻  0 > < 0  𝐻 )  −  𝐼         𝐼 = 𝐻𝐻

2  𝐻  0 > < 0  𝐻 − 𝐻𝐻 =   2 𝐻 (    0 > < 0  𝐻  − 𝐻 )   =  𝐻 ( ( 2 |0 > < 0 | )  − 𝐼 )𝐻     

 𝑅ே =  ( ( 2 |0 > < 0 | )  − 𝐼 )

2  𝑠 > < 𝑠  − 𝐼 = 𝐻𝑅ே𝐻 



Diffusor
𝑁 =  2௡ 

 𝑅ே =  ( ( 2 |0 > < 0 | )  − 𝐼 )2  𝑠 > < 𝑠  − 𝐼 = 𝐻𝑅ே𝐻 𝑠 > = 𝐻  0 >

𝑅ே  0 > = 2 0 > < 0  0 >   − 0 > = | 0 >  

𝑅ே  𝑎 > = 2 0 > < 0  𝑎 >   − 𝑎 > = − | 𝑎 >  

−𝑅ே∶      0 >  → − 0 >          𝑎 >  →   𝑎 > 


