Contour Plots
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[In this worksheet we explore contour plots and their relationship to the shape of the graph of a function.

| > restart;
L with(plots):
The contourplot and contourplot3d commands allow us to view level curves of functions. We start with

| a nice example.
> contourplot(x"2+y*2, x = -3..3, v = =-3..3);
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:Note that the darker (red) contours are at lower levels and the lighter (yellow) contours are at higher
levels.

Based on the contour plot, describe the shape before moving on to the next command:

| To see the surface at the same time, use contourplot3d:



> contourplot3d(x*2+y*2, x = -3..3, y = -3..3, axes = normal,
filled = false, transparency = .2);

Rotate the view of the 3d graph so you are looking down the z-axis (set both ¢ and 0 to 0); also set
filled=false to remove the surface.

[>
You can specify the heights at which level curves should be drawn using the contours option, and you
_can specify the color gradient to be used using the coloring option:

> contourplot3d(x”"2+y*2, x = -3 .. 3, y = -3 .. 3, contours = [O,
1, 2, 4, 5], axes = normal, filled = true, transparency = .2,
coloring = [blue, green]);




Vv Exercises

El) Examine the contours of the function z=x> + y2 — ¥ y2 for the domain x =-4..4 and y = -4..4.
> contourplot(x"2+y"2-x"2*y"2, x = -4 .. 4, y = -4 .. 4,
contours = [-4, -3, -2, -1, O, .25, .5, .75, 1, 2, 3, 4],
grid = [50, 50]);




—4
 Write a sentence or to describing the surface before executing the next command:
> contourplot3d(x"2+y"2-x"2*y"2, x = -4 .. 4, y = -4 .. 4, view

=-5..5, contours = [-4, -3, -2, -1, O, .25, .5, .75, 1, 2,
3, 4], grid = [50, 50], axes = normal);
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If the new plot gives you additional insight, modify your description of the surface. Do this before
executing the next command.

> contourplot3d(x"2+y"2-x"2*y"2, x = -4 .. 4, y = -4 .. 4, view
=-5..5, contours = [-4, -3, -2, -1, O, .25, .5, .75, 1, 2,
3, 4], grid = [50, 50], filled = true, axes = normal);




[How well does the surface match your description based on the contour plots?

2) Examine the contours of the function z =X —x y2 for the domain x=-3..3 and y=-4..4 in the same
| way. (Use the same sequence of plots and answer the same questions as for Exercise 1.)

[>

' The option style=patchcontour in a standard plot3d command shows contours, but you lose the ability
 to control the contour levels:
> plot3d(x"3-x*y*2, x = -3 .. 3, vy =-4 .. 4, axes = normal, style
= patchcontour, transparency = .2);







