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Grover Quantum Search Algorithm
Nikbakht, Shahla; Shirdel, Fatemeh ; Movahedian, Hossein
Physics Department, Shahrood University of Technology, Shahrood
Abstract

Quantum search algorithm allows an unsorted database to be searched in fewer steps compared to a classical way of
searching. Classically, searching an unsorted database requires a linear search which is O(N) in time. Grover's

algorithm which takes O(NN) time, is the fastest possible quantum algorithm for searching an unsorted database.
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Abstract

The future prospects for quantum computing received a tremendous boost from the
discovery that quantum error correction is really possible in principle. But this
discovery in itself is not sufficient to ensure that a noisy quantum computer can perform
reliably. To carry out a quantum error-correction protocol, we must first encode the
quantum information we want to protect, and then repeatedly perform recovery
operations that reverse the errors that accumulate. But encoding and recovery are
themselves complex quantum computations and errors will inevitably occur while we
perform these operations. Thus, we need to find methods for recovering from errors that
are sufficiently robust to succeed with high reliability even when we make some errors
during the recovery step.

Furthermore, to operate a quantum computer, we must do more than just store quantum
information; we must process the information. We need to be able to perform quantum
gates, in which two or more encoded qubits come together and interact with one another.
If an error occurs in one qubit, and then that qubit interacts with another through the
operation of a quantum gate, the error is likely to spread to the second qubit. We must
design our gates to minimize the propagation of error.

A device that works effectively even when its elementary components are imperfect is
said to be fault tolerant. This thesis is devoted to the theory of fault-tolerant quantum
computation.



