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I . Two Qubits

- Gg , Az each one has two possible States { to> 11>3

- 4 possible combinations to> to> = too>
107 I ?> = 1017

:

- General state 14 > = too 1007-140,101>-140110744,1113

- More than 2 qubits ,
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2 .
Measurement on a two Qubits System

- Measurement only gives information about the basis states
- 2 qubits system → 2 bits
- Probability of getting x E {0,132 is 12×12 1=0901,1911

- If we measure ex> =1ij > the new state of Gi is to>
and the new state of Gz is Ij >
- what does happen if you only measure I qubit ?

14 > = too 1007-140,101>-14011071-4,1113

- Profit)=P(feel)=PftEs%=o) -11797%-4=140/41412
- I Ulnew > = gold 0 > +4,1 II >

#kid't 14,12



3
. Entanglement 147=14,70×1427

- Suppose
9- I → 1417=710> these>
9-z→lYz> = # lost # II>

9- the -7/477%100> tf{lol>tgtfgll07-g.fi 'D
- Consider €oo>t) , can you decompose in 14 , > and 14h>

talo> tbh>
Iq > * 1%> =/! =

'

- 147
l Ya> = Clo> t d II>

• This is an entangled state → non - separable state
- Pr (9-1--0)=1%12--12 -_ Praise)
- If you measure Gg=o what's the new state of the system .?

I Ulnew > = 1007 ⇒ off , 92=107
- In entangled states we cannot determine the state of a qubit

separately



- Correlation between measurements doesn't depend on the measurement basis

{ It >, h
't > }

to> = xlv > t ply -17 ,
II >= - plus t alt 'S

120+7 =L (100>-1111>) = ( KHS-1131W) KHS-1131×5)
+ f- plus t alt 's) fplv> t an
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Two qubit operators
- Unitary transformations on ①
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4×4 matrix U
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- UtU=I
A O O O

- Example cnoi-cx-fgg.gg//Enno9Yo:E- to:3C. NOT 10 I > = 10 I>
CN 07 l l l > = 1107

- Any unitary transform on two qubits 99
Control controlled

can be closely approximated by Sequences bit bit

of CN 07 and single qubit operations
- How to apply a one- qubit operator to one qubit of a
two qubits system ?


