Portland State University

Physics Department

Quantum Computing 

PH 410/510 QC

(PH 410 QC: 81462, PH 510 QC: 81465)

Instructor: Dr. Anas N. Al-Rabadi

Dates: June 20 - July 14 2005
Times: MTWR 10:30 a.m. - 12:50 p.m. URBN 250

Term: Summer 2005

Books:

Anas N. Al-Rabadi, Reversible Logic Synthesis: From Fundamentals to Quantum Computing, Springer-Verlag, New York, 2003.

Class contents:

Fundamentals: 

· Quantum Mechanics (QM).

· Linear Algebra. 

· Calculus.

Introduction to QC.

Basic Quantum Primitives.

Quantum Operations and Circuits.

Introduction to Reversible Logic.

Methodologies for Reversible Logic Synthesis:

· Reversible Lattice Structures.

· Reversible Nets.

· Reversible Decision Trees.

· Reversible Decision Diagrams.

· Reversible Cascades.

· Reversible Modified Reconstructability Analysis.

Methods for Quantum Computing: Analysis.

Quantum Computing for Reversible Circuits.

Quantum Transforms: 

· Quantum Fourier Transform (QFT). 

· Quantum Walsh-Hadamard Transform (QWHT).

Quantum Logic Synthesis.

Quantum Error Detection, Quantum Error Localization, and Quantum Error Correction.

Quantum Decision Trees and Quantum Decision Diagrams.

Quantum Neural Networks.

Quantum Signal Processing.

Quantum Memory/Look-Up-Table (LUT).

Quantum Game Theory.

Quantum Computers.

Quantum Algorithms.

Exams:

Midterm: approximately 2.5 weeks from 6/20/2004.

Final: finals week.

Projects: to be assigned.

