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Aufgabe 1: 

 

   |𝑥 > =  ቀ
cos 𝛼
sin 𝛼

ቁ   

 

|𝑦 > =  ቀ
−sin 𝛼
cos 𝛼

ቁ  

----------------------------------------------------------------------------------------------------------------------------------- 

|𝜙ି >=
1

√2
(|xx⟩ − |yy⟩) =  

1

√2
 

⎝

⎜
⎛

൮

𝑐𝑜𝑠𝛼ଶ

𝑐𝑜𝑠𝛼 𝑠𝑖𝑛𝛼
𝑠𝑖𝑛𝛼 𝑐𝑜𝑠𝛼

𝑠𝑖𝑛𝛼ଶ

൲ −  ൮

𝑠𝑖𝑛𝛼ଶ

−𝑠𝑖𝑛𝛼 𝑐𝑜𝑠𝛼
−𝑐𝑜𝑠𝛼 𝑠𝑖𝑛𝛼

𝑐𝑜𝑠𝛼ଶ

൲ 

⎠

⎟
⎞

 

 

=  
1

√2
 

⎝

⎜
⎛

൮

1 −  2 𝑠𝑖𝑛𝛼ଶ

𝑠𝑖𝑛2𝛼
𝑠𝑖𝑛2𝛼

2 𝑠𝑖𝑛𝛼ଶ − 1

൲ 

⎠

⎟
⎞

 

 

𝜶 = 𝟎  : 

=  
1

√2
 ቌ

1
0
0

−1

 ቍ =  
1

√2
  (|00 >  − |11 >  ) =  |𝜙ି > 

 

𝜶 = 𝝅
𝟐ൗ   : 

=  
1

√2
 ቌ

−1
0
0
1

 ቍ =  
1

√2
  (−|00 >  + |11 >  ) =  − |𝜙ି > 

 

----------------------------------------------------------------------------------------------------------------------------------- 

|𝜓ା >=
1

√2
(|xy⟩ + |yx⟩) =  

1

√2
 

⎝

⎜
⎛

൮

− sin 𝛼 cos 𝛼
𝑐𝑜𝑠𝛼ଶ

− sin 𝛼ଶ

𝑠𝑖𝑛𝛼 𝑐𝑜𝑠𝛼

൲ +  ൮

−𝑐𝑜𝑠𝛼 𝑠𝑖𝑛𝛼
− sin 𝛼ଶ

𝑐𝑜𝑠𝛼ଶ

𝑠𝑖𝑛𝛼 𝑐𝑜𝑠𝛼

൲ 

⎠

⎟
⎞

 



 

=  
1

√2
 

⎝

⎜
⎛

൮

−𝑠𝑖𝑛2𝛼
1 −  2 𝑠𝑖𝑛𝛼ଶ

1 −  2 𝑠𝑖𝑛𝛼ଶ

𝑠𝑖𝑛2𝛼

൲ 

⎠

⎟
⎞

 

 

𝜶 = 𝟎  : 

=  
1

√2
 ቌ

0
1
1
0

 ቍ =  
1

√2
  (|01 >  + |10 >  ) =  |𝜓ା > 

 

𝜶 = 𝝅
𝟐ൗ   : 

=  
1

√2
 ቌ

0
−1
−1
0

 ቍ =  
−1

√2
  (|01 >  + |10 >  ) =  − |𝜓ା > 

 

----------------------------------------------------------------------------------------------------------------------------------- 

|𝜓ି >=
1

√2
(|xy⟩ − |yx⟩) =  

1

√2
 

⎝

⎜
⎛

൮

− sin 𝛼 cos 𝛼
𝑐𝑜𝑠𝛼ଶ

− sin 𝛼ଶ

𝑠𝑖𝑛𝛼 𝑐𝑜𝑠𝛼

൲ −  ൮

−𝑐𝑜𝑠𝛼 𝑠𝑖𝑛𝛼
− sin 𝛼ଶ

𝑐𝑜𝑠𝛼ଶ

𝑠𝑖𝑛𝛼 𝑐𝑜𝑠𝛼

൲ 

⎠

⎟
⎞

 

 

=  
1

√2
 

⎝

⎛ቌ

0
1

−1
0

ቍ 

⎠

⎞ =  
1

√2
  (|01 >  − |10 >  ) =  |𝜓ି > 

 

 

 

 

 

 

 

 

 



Aufgabe 2: 

Quantenschaltkreis: 

 

Wahrscheinlichkeiten: 

 |000 >   

-------------------------------------------------------------------------------------------------------------------------------------- 

1

2
 ( | 000 >  +  | 010 >  +  | 100 >  +  | 110 >  )      

P(M0 = 0)    = ଶ
ସ
 

P(M0 = 1)    = ଶ
ସ
     

P(M1 = 0)    = ଶ
ସ
 

P(M1 = 1)    = ଶ
ସ
 

 

1

2
 ൬ ฬ 000 >  + 

1

√2
 (ฬ  010 >  +|  110 > )  +   ฬ 100 >  +  

1

√2
  ( | 010 >      − ฬ  110 >)  ൰      

 

1

2
 ൬ ฬ 000 >  + 

2

√2
  ฬ  010 >  +|  100 >  ൰ 

------------------------------------------------------------------------------------------------------------------------------------- 

1

2
 ൬ 

1

√2
  (| 000 >  +| 001 >  )  +    (| 010 >  +| 011 >  ) + 

1

√2
  (|  100 >   +   | 101 >   ) ൰ 

 

P(M2 = 0)     = ଶ

଼
+  

ଵ

ସ
=  

ସ

଼
     

P(M2 = 1)     = ଶ

଼
+  

ଵ

ସ
=  

ସ

଼
 



 

 

=  
1

√8
 ฬ 000 >  +  

1

√8
 ฬ 001 >  +  

1

2
  ฬ  010 >  +    

1

2
  ฬ  011 >  +   

1

√8
 ฬ 100 >  +  

1

√8
 ฬ 101 >         

 

 

=
1

√8
 |000⟩ +  

1

4
 (|001⟩ +  |101⟩ )

+
1

2
 ฬ010⟩ +  

1

√8
 (|011⟩ + |111⟩ ) +  

1

√8
 ฬ100⟩ +   

1

4
 (|001⟩ −  |101⟩ )   

 

=
1

√8
 |000⟩ +   

1

2
 |001⟩ +

1

2
 ฬ010⟩ +  

1

√8
 ฬ011⟩ +

1

√8
  |111⟩ +  

1

√8
 |100⟩   

 

------------------------------------------------------------------------------------------------------------------------------- 

 

 

 

 

P(M3 = 0)  ଵ
଼

+ 
ଵ

ସ
+ 

ଵ

ସ
+

ଵ

଼
 =  

଺

଼
  

P(M3 = 1)     ଵ

଼
+  

ଵ

଼
=  

ଶ

଼
 

 

 

- M0 = M3 

P1 = P(M0 = 0) x P(M3 = 0) + P(M0 = 1) x P(M3 = 1) = ଵ
ଶ

 ⋅  
଺

଼
+  

ଵ

ଶ
 ⋅  

ଶ

଼
=  

ସ

଼
 

- M1 = M2 

P2 = P(M1 = 0) x P(M2 = 0) + P(M1 = 1) x P(M1 = 1) = ଵ
ଶ

 ⋅  
ଵ

ଶ
+  

ଵ

ଶ
 ⋅  

ଵ

ଶ
=  

ଵ

ଶ
 

- M0 = M3    und    M1 = M2 

P1 x P2 =   ଵ
ଶ

 ⋅  
ଵ

ଶ
=  

ଵ

ସ
 

 

 

 



Aufgabe 3:  

- A 

 

 

 

 

- B 

 



 

 

 

 

 

 

 

 

 

 


