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Overview

A quantum mechanical representation of information allows one to efficiently perform certain tasks
that are intractable within a classical framework. This course aims to give a basic foundation in
the field of quantum information processing. Students will be prepared to pursue further study in
quantum computing, quantum information theory, and related areas. No previous background in
quantum mechanics is required.

Course topics

Basic model of quantum computation (reversible computing, qubits, unitary transformations, mea-
surements, quantum protocols, quantum circuits); quantum algorithms (simple query algorithms,
the quantum Fourier transform, Shor’s factoring algorithm, Grover’s search algorithm and its op-
timality); quantum complexity theory; mixed quantum states and quantum operations; quantum
information theory (entropy, compression, entanglement transformations, quantum channel capac-
ities); quantum error correction and fault tolerance; quantum nonlocality; quantum cryptography
(key distribution and bit commitment); selected additional topics as time permits.

Prerequisites

Familiarity with complex numbers and basic concepts in linear algebra (e.g., eigenvalues, eigen-
vectors, Hermitian and unitary matrices) is required. Students are not expected to have taken
previous courses in quantum mechanics or the theory of computation.

Texts

Primary: Paul Kaye, Raymond Laflamme, and Michele Mosca, An Introduction to Quantum Com-
puting, Oxford University Press (2007).

Supplemental: Michael A. Nielsen and Isaac L. Chuang, Quantum Computation and Quantum
Information, Cambridge University Press (2000).

Evaluation

Final grades will be determined as follows:

Assignments 8% each (40% total)
Project 30%
Final exam 30%

Assignments

There will be 5 homework assignments during the course.

Project

Students will be expected to write an expository paper on a topic of their choice from the quantum
information literature. Further details about the scope of the paper, submission guidelines, and a
list of suggested project topics will be posted on the course website.
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