SECTION2. 5
THE GRADI ENT VECTORFI ELD

You are cli nmbing ahill whose shapei s gi ven by t he equati on
z=1000-0.01x"2 -0.02y"2

and you ar e st andi ng at t he poi nt wi t h coordi nates (60, 100, 764). In

whi ch directionshoul dyouproceedinitiallyinorder toreach thetop

of thehill fastest ? Drawthel evel curves andt he gradi ent.

Solution. The graph below contains the level curves ¢=0,200,400,600,764,999:
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The next one represents also the gradient:
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The picture shows clearly that the gradient is perpendicular to the level curves. The answer to the
given problem comes now recalling another property that the gradient satisfies: it indicates the
direction of maximum change for the function. Consequently on should follow the gradient to get
fastest to the top of the hill.
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EXAMPLE (toplay with!) For thefunction:
f (X, y)=x%*y-0.5¥xx"3-0.5%xy"3
t he graph and sone | evel curves aregiveninthe
pi ctures bel ow. Drawt he gradi ent vector field.
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