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The GRADIENT, the LEVEL CURVESand the GRAPH of a function

I ntheexanpl ethat we have consi deredinthe previ ous handout,
f (X, y) =x»y -0.5%*x"3-0.5%xy"3,
thecritical pointsare (0, 0) and (2/3, 2/3). Thefirst isasaddle
poi nt and t he second al ocal maxi mum Canyourecover t hese descri ptions
fromt he pi ctureof thegradi ent vector field?

Below isthe graph containing some of the level curves and the direction field. The local maximum (2/3,2/3) is
recoghized by the fact that the gradient points from all directionstowardsit. The saddle point (0,0) is
recognized by the fact that there are two distinct directions, NW to SE and NE to SW respectively, on which
the gradient vector fields poits towards and away from the critical point, respectively.

The point that | wanted to make with these two handouts is the following: there is a close rel ationship between
the graph of afunction f=f(x,y), itslevel curves and the gradient. If one knows the graph one can sketch both
the level curves and the gradient. Converdly, given the (unlabeled) level curves and the gradient one can
reconstruct (or get afair idea about the shape of) the graph of the function.



