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Brief Summary of Research Pro~~rarn

During the past three years of A r m y  Research Office

sponsorship of this prog ram we have made significant

contributions in several basic areas. At least three stud ents

who have worked on va rious aspects of our prog ram have

obtained Ph. D. degrees during this pe riod and one MS degree

was g ranted. In addition five more Ph. D’s are about to be

g ranted. Thus many bright young applied mathematicians have

been trained in part on difficult  problems of interest to the

Army.

The main areas of research we re as follows: development

and analysis of numerical methods for two-point boundary value

problem s, for boundar y laye r flows , and for bifurca tion and

nonlinear eigenvalue problems; the stud y of diffusion- reaction

systems with particula r attention to oscillatory solutions and

their bifurcation; the development and testing of a turbulence

model , the theory of vor tex dynamics.

A number of ve ry significan t accomplishments have been

made during thi s brief three year pe riod. For example the

existence of rotating spiral waves in chemically reacting systems

has been demostrated for the f i r s t  time [12 ] . The spirals are
te SeCt~QIl

slightly diffe rent (logarithmic ) from what had been assumed in
a

the lite rature (A rchimedian) . This work has just been submitted -

for publication and finally answers a question of great current

inte rest and activity. The turbulence model of Saffman has been
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[ extended to turbulent shear flows and successful calculations show

that it is a rathe r complete model [ 2 3 ] .  This is pe rhaps the

first  such model to be seve rel y tested on shear flows and to give

such good agreement with the experiments. Finally a powerful

gene ral method for computing solutions of bifurcation and nonlinear

eigenvalue problems has been developed [17 1. It has numerous

application8 and extensions to a host of seemingly unrelated topic s

(1. e. g lobal homotopies or Newton-like methods). The powe r of

this new method has been demonstrated in the f irs t  rathe r complete

numerical stud y of multiple solutions for the Navier-Stokes equations

for the flows between rotating plane disks (manuscripts in prepera-

tion).

As in most healthy research programs we feel that we have

raised more questions than we have answe red. We hope to continue

all of these studies in the future .

More details of these re sults can be obtained from the re sulting

publications and preprints which numbe r about 27 . The y are listed

in the following Bibliography.
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