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Aufgabe1: 

|xy >= 𝛼௫𝛼௬ห00 > +𝛼௫𝛽௬ห01 > +𝛽௫𝛼௬|10 > +𝛽௫𝛽௬|11 > 

𝐶(|xy >) = 2 ⋅ ห൫𝛼௫𝛼௬ ∙ 𝛽௫𝛽௬൯ − ൫𝛼௫𝛽௬ ∙ 𝛽௫𝛼௬൯ห 
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Aufgabe 2: 

𝐼 = ቀ
1 0
0 1

ቁ    𝐻 =
1

√2
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𝑘 =  
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- 𝐻 ⊗ 𝐼 
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- 𝐼 ⊗ 𝐻  
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- 𝐻 ⊗ 𝐻 

 

𝐻 ⊗ 𝐻 =  ቀ
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- 𝐼 ⊗ 𝜎𝑥 
 

𝐼 ⊗ 𝜎𝑥 =  ቀ
1 0
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1 0
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- 𝜎௫ ⊗ 𝐼 

 

𝜎௫ ⊗ 𝐼 =  ቀ
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- 𝜎௫ ⊗ 𝜎௫  
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Aufgabe 3: 

Gegeben sei: 

 𝑓: {0,1} → {0,1} 

- Wieviele Funktionen 𝑓 gibt es? 

𝑥 0 1 
𝑓ଵ 0 0 
𝑓ଶ 0 1 
𝑓ଷ 1 0 
𝑓ସ 1 1 

 
 

- Gebe diese Funktionen an 
 
𝑓ଵ(𝑥) = 0 
𝑓ଶ(𝑥) = 𝑥 
𝑓ଷ(𝑥) = ¬𝑥 
𝑓ସ(𝑥) = 1 
 

- Berechne für  𝑈௙: |xy > → |x, y⨁f(𝑥) > : 
 
𝑈௙|00 > 𝑈௙|01 > 𝑈௙|10 > 𝑈௙|11 > 

 

x/y 0 1 
𝑓ଵ(𝑥) 0 0 
0 0 1 
1 0 1 

 

x/y 0 1 
𝑓ଶ(𝑥) 0 1 
0 0 1 
1 1 0 

 

x/y 0 1 
𝑓ଷ(𝑥) 1 0 
0 1 0 
1 0 1 

 

x/y 0 1 
𝑓ସ(𝑥) 1 1 
0 1 1 
1 0 0 



 
 

 

- Gebe die Transformationsmatrizen der einzelnen Abbildungen an 

𝑓ଵ(𝑥) = 0 : 
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𝑓ଶ(𝑥) = 𝑥  : 
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𝑓ଷ(𝑥) = ¬𝑥 : 
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𝑓ସ(𝑥) = 1 : 
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- Zeige dass diese Matrizen unitär sind 
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Aufgabe 4: 

𝑘 =  
1

√2
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𝑘ଶ 𝑘ଶ

𝑘ଶ −𝑘ଶ
𝑘ଶ 𝑘ଶ

𝑘ଶ −𝑘ଶ

𝑘ଶ 𝑘ଶ

𝑘ଶ −𝑘ଶ
−𝑘ଶ −𝑘ଶ
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𝑄 = 𝐴 ∙ 𝐶𝑁𝑂𝑇 ⋅ 𝐴: 

𝐵 =  𝐴 ∙ 𝐶𝑁𝑂𝑇  =  ൮

𝑘ଶ 𝑘ଶ

𝑘ଶ −𝑘ଶ
𝑘ଶ 𝑘ଶ
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𝑘ଶ −𝑘ଶ
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𝑄 =  𝐵 ⋅ 𝐴 =   ൮

𝑘ଶ 𝑘ଶ
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−𝑘ଶ 𝑘ଶ
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𝑙 =  𝑘ସ =  
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|𝑥 > = |0 >  ⨂  |1 > =  ቀ
1
0

ቁ ⨂ ቀ
0
1

ቁ = ቌ 

0
1
0
0

ቍ = |01 > 

 

 

|𝑦 > = 𝑄 |𝑥 >  : 
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