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I
. Quantum Mechanics Postulates

I
. The superposition principle :
what are the possible states of quantum system

Z .

The measurement principle :

How much information from a quantum state
we can access

3
. Unitary Evolution :

How a quantum system evolves through time



Z
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The superposition Principle
If a quantum system can be in one of two states it can

also be in any linear combination of these States with

complex coefficients. I do. 1=9*17
Possible States { 107,117, . . . , Ik- I> }
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3. The measurement Principle

- We can not measure the complex amplitudes Xi

- A measurement in a quantum system with

K states produces K possible outcomes

- If we measure the system in the standard

bases we get pi > with probability Kil
'

- Measurement alters the state of the system
,
the new

state is exactly the measurement outcome
.
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- In a general measurement you select an

orthonormal basis { leo's, - . - , let-1>3 .

- The outcome of the measurement is lei> with

probability Ipi )
'
where pi is the amplitude of lei>

in the representation of 4 in the basis .
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Qubits

A qubit is a quantum system with
two states

.
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Phase Estimation B
x
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General Qubit Bases
in,> = ago> + ble>
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7
. Unitary Operators
Quantum systems evolve through unitary operations (3rd postulate)

unitary transformation → rigid body motion → doesn't

change length → preserve dot products
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