Vector fields

Math 2163
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Hurricane




Definition: A vector field on R? is a function F that assigns to

Vector field on R?

each point (x,y) a two-dimensional vector F(x, y).

Example: F(z,y) = —yi + zj
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Vector field on R?

Definition: A vector field on R? is a function F that assigns to
each point (z,y, z) a three-dimensional vector F(z,y, z).

Example: F(z,y, z) = —yi + zj + Ok
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Vector field




2D:

3D:

Gradient vector field

Vi(z,y,2) = fa(x,y, 2)i+ fy(z,y,2)] + f-(z,y,2)k



Gradient vector field

-

Eg. Find the gradient vector field of f(x,y) = 2%y — v°.
Solution:

Vi(z,y) = foi+ fi=22yi+ (2 — 3y°);]




Gradient vector field

Definition: A vector field F is called a conservative vector field
If it is the gradient field of some scalar function, that is
F = V. In this case, f is called a potential function for F.

Remark: Not all vector fields are conservative.
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