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Basic states: |0> and ]1)

A pure qubit state Eq;} = A non-zero linear superposition of the two basis states
=] 0)+ |1}, where the coefficients ¢ and j are complex numbers.
The probability of outcome|0) is |a|” and the probability of outcome [1) is 4]’

Since the probabilities must sum to 1, we must have: |a|” +| B’I =1.

Geometrically, the state space of a single qubit register can be represented as the Bloch sphere:

In this representation,| ¢} = cos 8]0} + ¢ sin |1} .
Any point(x, y, z)= (sin 26 cos ¢, sin 20sin g, cos 26).
|0) is mapped into(0,0,1) and |1) is mapped into (0,0,-1).
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