Computing the Flow Lines of a Vector Field
Math 311

To find the flow lines of a given vector field F (z,y) = (f1 (z,y), f2 (z,y)) :

1. Write
df:l/ _ f2 (x,y)
dx fl (.Z‘,y)

2. Separate variables, i.e., move things involving = to one side and things involving y to the other.

3. Integrate both sides and simplify to obtain an equation in x and y.
Example 1: Find the flow lines of the vector field F (z,y) = (z,y) .

1. Assume z # 0 and write:

dy _y
de =z
2. Assume y # 0 and separate variables:
dy dw
y
3. Integrate and simplify:
dy _  [dv
y x
1n|y|+C’1 = ln‘$|+02
Inly = Inlz|+C
elnlyl  —  nfz|+C _ C lnjz|
lyl = alz|, wherea >0 and x #0
y = =ax, where a >0 and x # 0.

Note that the vectors F (z,0) = (z,0) are tangent to the z-axis, so the z-axis is a flow line; likewise,
vectors F (0, y) are tangent to the y-axis, so the y-axis is also a flow line. We conclude that the flow
lines are all lines through the origin.
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Example 2. Let F
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Compute the equations of the flow lines:

lzy| = A

In

joy| = e

C; C#0.

Y =

+.5,41,42, 43

Now plot zy = C' with C




(23, —y%).

Example 3. Let F
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Compute the equations of the flow lines:

Plot 22 + y? = Cx?y? with C = .25,.5,1,2,3
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