Imperial College of Science,

Technology and Medicine

(University of London)

Department of Computing

General Quantum Computation

and Factorisation

By

D. Alcock

Submitted in partial fulfillment

of the requirements for the MSc.

Degree in Computing Science of the

University of London and for the 

Diploma of Imperial College of

Science, Technology and Medicine.
September 1999

Abstract

Quantum computation is a new and dynamic field which may offer exponential speed up over its classical counterpart. Exploitation of the quantum mechanical phenomenon of superposition of states may be used to solve for all possible input values simultaneously. 

The discovery of an efficient quantum algorithm for the factorisation of large integers may have important ramifications for the security of many popular encryption methods and the universal applicability of classical complexity theory [Shor, 1994].

This report presents a general overview of quantum computation and describes a successful implementation of a quantum computation simulator. Shor’s factoring algorithm has also been implemented and tested for integers up to and including 713. 
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