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Algorithm 4 HHL algorithm
Input:
o The state [b) = 3, f; [u;)

e The ability to perform controlled operations with unitaries of the form e'4?
Output:

e The quantum state |x) such that A% = b.
Procedure:

Step 1. Perform quantum phase estimation using the unitary transformation e*4. This maps
the eigenvalues A; into the register in the blnary form to transform the system,
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Step 2. Rotate the ancilla qubit |0}, to _ /1 — T [t = Jl)a for each A;. This is performed

through controlled rotation on the |0) , ancilla qublt. The system will evolve to
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Step 3. Perform the reverse of Step 1. This will lead the system to
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Step 4. Measuring the ancilla qubit will give,
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if the measurement outcome is |1)
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