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ELLIPTIC AND HYPERBOLIC POINTS are typical features of flows in two dimensions.
The photograph (bottom), made by Leong and the author, shows such a flow, gen-
erated as opposite sides of a rectangular cavity filled with glycerine were moved
in opposite directions at constant speed. The orange lines (produced by a tracer
originally injected along a line extending from the lower left to the upper right
corner of the cavity) are nearly aligned with the flow’s streamlines, the lines that
moving fluid particles follow in steady flows. The flow pattern contains three fixed
points: a central hyperbolic point and two elliptic points on each side of it. The flow
near each elliptic point (top) produces a whorl that rotates clockwise; it increas-
es the length of the tracer linearly with time. Flow in the vicinity of a hyperbolic
point approaches the point in one direction and leaves it in another. Because the
fluid material cannot cross streamlines, such a steady two-dimensional flow is
ineffective in mixing. If the flow is made to vary with time, however, then the
stretched filaments of tracer do not have enough time to align themselves with new
streamlines and are thereby quickly folded by a change in the direction of the flow.
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