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Andrew J. Majda 44 4./a-/in

FINAL TECHNICAL R._RT

ARMY CONTRACT DAALO3-86-K-0003

AT PRINCETON UNIVERSITY

10/1/85 - 9/30/88

SThis report covers the period October 1, 1985 through September 30, 1988,

the three year period of this grant. The research performed under this grant
includes mathematical analysis of strong fluid mechanical effects in reacting
and nonreacting gases. ) •

The principal investigator has published the following papers with at
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1. Fractional Step Methods for Reacting Shock Waves (with P. Colella and

V. Roytburd). S.I.A.M./A.M.S. Applied Math. Series. Lectures in Appl.
Math., Vol. 24, 1986, pp. 459-477.

2. Hig'i mch Number Cumbustion. Lectures in Appl. Math., 'ol. 24, 1986,
pp. 109-184.

3. Nonlinear Geometric Optics for Hyperbolic Systems of Conservation Lavs.
I.M.A. Symposium on Oscillations, Vol. #2 I.M.A. Series, Springer,

1936, 51 pages.

4. Theoretical and Numerical Wave Structure for Reacting Shock "aves (with
P. Colella and V. Roytburd). S.I.A.M. J. Sci. Stat. Comp., Vol. 7, No. 4,
1986, pp. 1059-1080.

5. Vorticity and the Mathematical Theory of Incompressible Flow. Conrm. Pure
Appl. -ath., Vol. 39, 1986, 46 pages.

6. Resonantly Interacting Weakly Nonlinear Hyperbolic W4aves. II Several Space
Variables (with J.K. Hunter and R. Rosales). Studies in Appl. Math., Vol. 75,

1986, pp. 187-226.

7. Criteria for regular spacing of reacting Mach stems. Proc. Natl. Acad. Sci.
USA, Vol. 84, Sept. 1987, pp. 6011-6014.

8. Nonlinear Development of Instabilities in Supersonic Vortex Sheets (with
M. Artola), Physica 28D, 1987, pp. 253-281.

9. Nonlinear Mean Field-High Frequency Wave Interactions in the Induction Zone

(with R. Rosales). S.I.A.M. J. Appl. Math., Vol. 47, No. 5, 1987, pp. 1017-
1039,
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10. Nonlinear Geometric Optics for Hyperbolic Mixed Problems. Analyse
Mathematique et Applications, Gauthier-Villars, Paris, 1988, pp. 319-
356.

11. Numerical Modelling of the initiation of Reacting Shock 'aves (with
V. Roytburd). I.M.A. Volumes in Math. and Applications, Vol. 12, 1988,
pp.195-218.

12. Nonlinear Development of Acoustical Instabilities in Supersonic Jets (with
M. Artola). Physica D, Vol. 31, 1988, pp. 285-317.

In addition, the following people have been partially or completely supported
by this grant:

R. Almgren - graduate student - Ph.D expected 8/89
A. Bourlioux - graduate student - Ph. D. expected 7/90
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Y.S. Choi - Post doc 1986-88
1'. Dillon - graduate student
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K. Lamb - graduate student - summer support
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