Ministry of Higher Education and Scientific
Research / University of Baghdad
Institute of Laser for Postgraduate Studies

Classical computation of Shor’s,
Grover’s and Deutsch’s quantum
algorithms

A Thesis
Submitted to the Institute of Laser for
Postgraduate Studies, University of Baghdad
In partial fulfillment of the requirements for the
degree of Master of Science in Laser /Electronics
and Communication Engineering

By
Amjed Yousif Sahib

March 2013



Abstract

In the present work, Shor’s factorization quantum algorithm, Grover’s
search quantum algorithm and Deutsch’s algorithm function constant or
balanced characterization are analyzed and computed classically by using
MATLAB functions specially built for that. The quantum phenomena such
as superposition, entanglement and vector space are formulated to represent
information and processes on the computer. For each algorithm examples
are suggested and tested. The results are compared with that obtained in the
classical cases for the same algorithms. The comparison showed that in
quantum processes the number of steps and speed were far more efficient
compared with the classical cases. In the case of Shor’s algorithm it may be
proved that it is classically impossible to solve factorization problem. For

Grorver’s quantum algorithm the number of steps is %\/ﬁ less compared

with the classical case, where (N) is the number of states analyzed. In
Deutsch algorithm the number of steps required is halved.
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