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ABSTRACT

Spin glasses are disordered magnetic systems with pairs of spins having randomly distributed ferromagnetic and
antiferromagnetic interactions. At low temperatures, these systems exhibit a spin-glass phase in which the spins are frozen in
random directions. Unusual equilibrium and dynamic properties in the spin-glass phase arise from the presence of a large
number of low-lying local minima of the energy or the free energy. An introduction to the theoretical description of spin
glasses will be provided in the first half of the lectures.

Concepts and techniques developed in studies of spin glasses have been very useful in understanding a variety of random and
complex systems in physics, as well as in very different areas, such as mathematics, biology, neuroscience and computer
science. The second half of the lectures will provide an introduction to a class of such systems - neural networks. The Hopfield
model of associative memory and the use of statistical physics to understand its properties will be discussed. Other
applications of "spin-glass-like" theories will be discussed if time permits.
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