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We consider the existence of periodic solutions to the Euler equations of gas dynamics. Such solutions have long been

thought not to exist due to shock formation, and this is confirmed by the celebrated Glimm-Lax decay theory for 2x2

systems. However, in the full 3x3 system, multiple interaction effects can combine to slow down and prevent shock

formation. In this talk I shall describe the physical mechanism supporting periodicity, describe combinatorics of simple

wave interactions, and develop periodic solutions to a “linearized” problem. These linearized solutions have a beautiful

structure and exhibit several surprising and fascinating phenomena. I shall also discuss partial progress on the perturbation

problem: this leads us to problems of small divisors and KAM theory. (Received September 16, 2008)
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