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VIII Principles of Quantum Computation and Information General approach Quantum computation and
information is a new and rapidly developing field. It is therefore not easy to grasp the fundamental concepts
and cenA-
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parallel computation, access to the results of the computation is restricted. Accessing the results is equivalent
to making a measurement, which disturbs the quantum state.
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COMPUTING Jozef Gruska quantum measurement has the effect of &€ a€ magnifyingad€™a€™ ... principles
guan tum mec hanics and the elemen ts of classical rev ersible computing LEARNING OBJECTIVES The
aim of the ¢ hapter is to learn the main reasons wh ytobe in terested in quan tum computing
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direct formalization and generalization of principles of both quantum computation and circuit design. We know
that Quantum Computation relies on quantum mechanics which is a mathematical model that describes the
evolution of physical realization of computa-
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putation and the second section is on quantum computation. In the T-erst section, we introduce the basic
principles of computation, representation and problem solving. In the second section, we introduce the
principles of quantum computation and their relation to the core ideas of artii-ecial intelligence, such as
search and problem solving.

PRINCIPLES OF QUANTUM ARTIFICIAL INTELLIGENCE
Quantum computation and information is a new, rapidly developing interdisciplinary field. Its fundamental
concepts and central results may not be easily understood without facing numerous technical details.
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of quantum computation and communication, such as quantum teleportation and superdense coding, make
use of entanglement, suggesting that entanglement is a resource that is unigque to quantum computation.
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model computing machines that is the quantum generalization of the class of Tur- ing machines is described,
and it is shown that quantum theory and the &€ universal quantum computera€™ are compatible with the
principle.

Quantum theory, the Church-Turing principle and the
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7.1 Guiding principles 277 7.2 Conditions for quantum computation 279 7.2.1 Representation of quantum
information 279 7.2.2 Performance of unitary transformations 281 7.2.3 Preparation of i-,ducial initial states
281 ... guantum computation and quantum information. and
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a€meThe book by Benenti, Casati and Strini is an excellent introduction to the fascinating field of quantum
computation and information. The reader is gently introduced to this field starting from the basics in
computation and quantum mechanics to the more advanced topics of quantum computation of dynamical
systems.
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P. W. Shor, Algorithms for quantum computation, discrete log and factorizing, in Proceedings of the 35th
Annual Symposium on Foundations of Computer Science, edited by S. Goldwasser (IEEE Computer Society,
1994) p. 124; A. Ekert and R. Jozsa, Quantum computation and Shord€™s factoring algorithm, Rev. Mod.
Phys. 68, 733 (1996).
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Quantum computing is computing using quantum-mechanical phenomena, such as superposition and
entanglement. A quantum computer is a device that performs quantum computing. Such a computer is
different from binary digital electronic computers based on transistors .

Quantum computing - Wikipedia
PDF | On Jan 1, 2006, P. Prashant and others published The Church-Turing-Deutsch Principle in Quantum
Computation. ... The Church-Turing-Deutsch Principle in Quantum Computation.

The Church-Turing-Deutsch Principle in Quantum Computation.

guantum computation and quantum information. The reader is T—erst familiarized with those features and
principles of quantum mechanics providing a more efi-ecient and secure information processing.
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