Divergence and Curl and Their Geometric

Interpretations

Scalar Potentials: Their Gradient Fields and
Visualization

Visualizing Gradient Fields and Laplacian of a Scalar
Potential

Gradient field of three-hole potential

2

gradthreehole = gradfield[ThreeHolePotential] 1
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Needs [ "VectorFieldPlots™ "];
VectorFieldPlots VectorFieldPlot [gradthreehole, {x, -2, 2}, {y, -2, 2},
ScaleFactor » 0.2, ColorFunction » (Hue[l - #10.66] &), PlotPoints —» 21]

A R S N N N N U W W YR W SR SR SR S R A A A A 4
A 2 T S VA N N W WY W W W W S SR S R B AR A AN 4
A 2N L S N N VR W W U U S S S SR S Y S AR AN AN 4
N SN S S NV W W S S S W WY S S B AR AR AN A 4
AN JED JNh T N W WY U S SR S N U S S B A AN A A ¢
A AN SN JNEL SN N S B S Y S N N N U B A AR A AR 4
NNNNNYNNMNA L YYDy
~ N N ~ « ¥ /Yv‘y"'\'w"\ T > o o
e e e B \AL.»‘«AA/ e
RN S 25 D W VP N S A 4 2 T T
U S N A 20 B TR W VR N AN B U N N Y .
UV Y A A AR 4 ko4 A O B W T -
""""”"‘w\;jr"\*'\*'*""
.AAA.A.A.A.A«\“I,,.A.\A.\A.A.A.
o N N T .
A S S S S A A d <« a > e B AL AL A, A, A A A,
i T N T T T
N Y S S S O O A T S N e N R N
VIV I A S Y Y S S AN AN BN TR U U Y. T . W U N W
VI S S Y Y R N AN AN BN T UL U W W VI W N R %
VA I S A A A A0 A B 2 U U U U W W U NN

Function that takes a two-dimensional vector function of (x,y) as an argument and returns its divergence

divergence[{xcomp , ycomp }] := Simplify[D[xcomp, x] + D[ycomp, v]]



Lecture-13-evaluated.nb

|divgradthreehole = divergence[gradfield[ThreeHolePotential]] // Simplify |4
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Plotting the divergence of the gradient (V -(V f) is the “'Laplacian" V* f, sometimes indicated with symbol Af)

Plot3Dp[divgradthreehole, {x, -2, 2}, {y, -2, 2}, PlotPoints -> 60] 5




Coordinate Transforms Example: Calculating
Distances between Two Cities

Using Vector Derivative Functions in the Vector
Analysis Package

s A Visualization Example of the Curl



