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* CNOT
* No Cloning Theorem

* Deutsch Algorithmus



Kontrollierte Unitare Transformation
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CNOT Gate




Bell States

6+ >=—=(100) + [1)
97 >==(100) - [11)
¥+ >= (01 + |10)

- >= L (jo1) —
¥~ >=—7=(101) —[10))

Bell Sates




Bell States

9 >= 2= (100) + 1)
$™ >==(100) = [1)
¥+ >= (01 + |10)
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Bell States

9 >= 2= (100) + 1)
97 >==(100) - [11)
p* >==(01) +[10)

- >= L (jo1) —
¥~ >=—7=(101) —[10))

Bell Sates




Bell States

9 >= 2= (100) + 1)
97 >==(100) - [11)
¥+ >= (01 + |10)

- 5= (jo1) —
¥~ >=7=(01) ~ |10)
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Bell States
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No Cloning Theorem

JU,¢ so dass v gilt U(U > Q|p >) = (¥ > QY >)

| >=10 >

1
U(+>Q10>) =((+>Q|+>) = E(|00 > +|01 > +[10 > +|11 >)



No Cloning Theorem

JU,¢ so dass v gilt U(U > Q|p >) = (¥ > QY >)

| >=10 >

U(| +> ®|0 >) = U(<i|0)+ %ll) >®|0 >> =LU(|O > Q|0 >)+iU(|1 > Q|0 >)

N 2 2

U(0>®[0>)= (|0>®|0>)=1]00 > U(1>®[0>) = (|1 >®|1>)=]11>
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U(l +> ®|0 >) =\/—§|00> + \/_illl >



No Cloning Theorem

JU,¢ so dass v gilt U(U > Q|p >) = (¥ > QY >)

| >=10 >

1
U(+>QI0>)=((4+>Q|+>) = §(|00 > +|01 > +|10 > 4|11 >)

1 1
U(l +> ®|O >):E|00>+ \/—§|11>
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Deutsch Algorithmus

f:{0,1} - {0,1}

Ur:|xy > = |x,yDf (x) >
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Deutsch Algorithmus

f:{0,1} - {0,1}

Ur:[xy > = |x,y0f (x) >
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ly >=[0>:

ly>=|->:

Deutsch Algorithmus
f:{0,1} - {0,1}

Ur:[xy > = |x,y0f (x) >
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Deutsch Algorithmus

Up: [xy > = |x,y®f (x) >

0
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Deutsch Algorithmus

Ur: Ixy > - |x,y®f (x) > Hy|01 >=|+> |—>

fx) > —11@ f(x) >= (=D - (|0 > ~[1>)

Ur(| +> | =>) = [+> (D)D) —>

Ur(| +> | —>) = (1) 4> |- >

Up(| +> | =>) = =((~1D@)0 > +(-1)/D|1>) - | —>



Deutsch Algorithmus

Ur: |xy > - [x,y®Df (x) > Up(| 4> | =>) == ((-1/@[0 > +(-1)/D|1 >) - | =>

f(0)=f(1):

+1
Us(| +> | —>) = —2| +> | =>

\/_
£(0) # f(1) : Phase Kickback

+1
Up(1 4> | =>) = = =>| =>

\/_



