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Vector Fields in R?
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Vector Fields in R?

Definition
A vector field in R? is a function F(x, y) with domain D C R? and

satisfying
F(va) = <F1(X7y)’ F2(X’y)>

for each point (x,y) € D.
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Vector Fields in R?

Definition
A vector field in R? is a function F(x, y) with domain D C R? and
satisfying

F(va) = <F1(X7y)? FZ(X?Y)>

for each point (x,y) € D.
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Vector Fields in R3

Methods of Applied Calculus (JMU) Math 337 November 7, 2012 3/4



Vector Fields in R3

Definition
A vector field in R3 is a function G(x, y,z) with domain D C R and
satisfying

G(vavz) = <Gl(X’y’Z)7 G2(X’y’z)7 G3(X7yvz)>

for each point (x,y, z) € D.
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Vector Fields in R3

Definition

A vector field in R3 is a function G(x, y,z) with domain D C R and

satisfying

G(X,y,Z) = <Gl(X,y,Z)7 GQ(X’y’Z)a G3(X7yvz)>

for each point (x,y, z) € D.

N\

Methods of Applied Calculus (JMU) Math 337

Y

November 7, 2012

3/4



Conservative Vector Fields
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Conservative Vector Fields

Definition
A conservative vector field F is a vector field that can be written as a
the gradient of some function f.

Methods of Applied Calculus (JMU) Math 337 November 7, 2012 4/4



Conservative Vector Fields

Definition
A conservative vector field F is a vector field that can be written as a
the gradient of some function f. That is,

F(x,y) = Vf(x,y) = %i + §—§j

if f(x,y) is a function of two variables,
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Conservative Vector Fields

Definition
A conservative vector field F is a vector field that can be written as a
the gradient of some function f. That is,

F(x,y) =Vf(x,y) = %i + g_;.l
if f(x,y) is a function of two variables, or
F(x.y.2) = Vf(xy.2) = §i+ 5 + 5k

if f(x,y,z) is a function of three variables.
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Conservative Vector Fields

Definition
A conservative vector field F is a vector field that can be written as a
the gradient of some function f. That is,

F(x,y) = Vf(x,y) = %i + g—;j
if f(x,y) is a function of two variables, or
F(x,y,z) = Vf(x,y,z) = %i + g—;j + %k
if f(x,y,z) is a function of three variables.

In either case, any function f whose gradient is equal to F is called a
potential function for F.
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