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In this paper we apply the theory of singularities of differentiable

mappings — specifically the unfolding theorem - to study the effect of

imperfections in a system subject to bifurcation . In a number of special

cases we have classified (up to a suitable equivalence) all the possible

perturbations of the bi furcation equations by a finite number of imperfection

parameters. These cases include both bifurcation from a double eigenvalue

and from a simple eigenvalue degenerate in the sense of Crandall-Rabinowitz.
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Bifurcation th~ oi-’ .’ is concerned with the appearance of multiple solutions to

the equations qoverning the equilibria of a physical system as a parameter is varied .

The most familiar example of this theory concerns the buckling of a beam as the com-

pressive load is increased (so—called Euler buckling) — for small loads the unde—

flected state is the only solution of the governing equations; for larger loads

solutions with deflection also exist, and are in fact preferred by physical systems ,

from considerations of stability .

It is widely recognized that small imperfections in a system may have a profound

influence on its bifurcations. For instance , in the idealized treatment of the beam

problem above , the theory predicts that upwards and downwards deflections are equally

probable , but in experiments specimens will buckle repeatedly in the same direction

because of small imperfections in the exper iment which destroy the symmetry between

up and down. Also the experimentally measured buckling loads for beams are dramati-

cally less than predicted by the idealized theory . Although many attempts have been

made to explain its phenomenon , no universally accepted explanation has so far been

produced .

It is well known that sensitivity to imperfections is greatly increased when a

system loses stability in situations where there are two buckling modes present

simultaneously — i.e. bifurcation from a double eigenvalue .

In this paper we use the theory of singularities of differentiable mappings to

study bifurcation in the presence of imperfections. In a number of important special

cases, including some bifurcations from a double eigenvalue and some bifurcations

from a simple eigenvalue degenerate in the sense of Crandall-Rabinowitz , we have

classified all the possible perturbations of the given problem. The classification

depends on a (small) finite number of imperfection parameters .

The most promising applications of the theory concern bifurcation f rom a double
eigenvalue . We have already analyzed bifurcations near a double eigenvalue of the

equations governing certain model chemical reactions with these techniques, and we

anticipate other applications , specifically to mode jumping in buckled plates and

to the selection of the number of cell s in the Taylor fluid instability problem in

a cylinder of finite length.

The responsibility for the wording and views expressed in this descriptive summary
lies with MRC , and not with the authors of this report. 
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