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Quiz!!

The Gradient Today!
Intro to spherical coordinates

The Divergence

The Curl
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Differential Calculus

* For a function of one variable, f(x),
df/dx is the slope of the curve f(x)

* For a scalar function of two, three, or more

variables [e.g., g(x,y), h(x,y,z), etc.], the
“slope” (how fast the function varies) depends
upon the direction one moves

e The GRADIENT of the function serves as the
generalization of the 1D derivative:
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Differential Calculus: The Gradient

e The del operator is defined as

Know this!

e Del acting on a scalar is called the
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Visualization: Contour Lines

Consider a function of two variables:
h(x,y) = height above sea level

How Topographic Maps Work

Contour Lines
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Slope is related to the Gradient

Let V(x,y) represent the elevation (height)
as a function of position (lat/long)

Here, the arrows represent  —VV (X, Y)

Mt. St. Helens
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| Pumice
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The

V(%)

Indicates direction of
greatest increase of
elevation

~VV(x,)

Indicates direction of
greatest decrease of
elevation

In summary: The Gradient

* Del acting on a scalar is called the

?P(x,y,z)sfaP n jap +I2aP
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e VP(X,Yy,Z) pointsin the direction of
maximum increase in the function P(x,y,2)

. WP(X, Y, Z)‘ gives the “slope” (rate of
increase) along this maximal direction
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