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Definition of vector field

Multivariate function: Recall that
@ z = f(x,y) was a function of 2 variables
e Foreach (x,y), ze R

@ This is called a scalar field

Vector field in R2:
o Of the form F(x,y) = (f(x,y),g(x,y))

@ For each (x,y), F € R?, namely F is a vector

v

=

F (1,9 )
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Example of vector field If x:1,9=1, Hhea
f:(}g)- <x9> = <>

T x=-% 9= 4, thea
Definition of the vector field: EC-> ¢)= <-34>

F(x,y) = (x,y)

Examples of values:
F(17 1) = <]-7 1>

F(0,2)
F(-1,-2) = (-1,-2)

I
—
=

N
~
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Shear field (1)

Definition of the vector field:
Problem:

F(x,y) = (0,x)
Give a representation of F

=] =) = £ 9OHQC
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Shear field (2)

Recall:
F(x,y) = (0,x)

Information about the vector field:
Q@ F(x,y) independent of y
@ F(x,y) points in the y direction
@ If x >0, F(x,y) points upward
Q If x <0, F(x,y) points downward

© Magnitude of F(x, y) gets larger
< as we move away from the origin
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Shear field (3)

Shear vector field y

F =0, x) *::*
v1
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Rotation field (1)

Definition fo the vector field:

F(x,y) = (-y,x)

Problem: Mj
Give a representation of F F(,2)= <-2,12

F(3-4): < 4,3>
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ceeld: T(:’(;W) = <Y oD 157(I,0): <0,12
£(91) = <-1,0>

an{)h’ r:)( —‘,0) =<0,->
A ':_:)[O/*I) = < 1,0>
A
<
<-1,02 (60 442
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Rotation field (2)

Recall:
F(X,y) - <7)/7X>

Information about the vector field:

Magnitude increases as x — oo or y — 00
If y =0 and x > 0, F(x, y) points upward
If y=0and x <0, F(x,y)

If x =0 and y > 0, F(x, y) points in negative x direction
If x=0and y <0, F(x,y)

Draw a few more points
— We get a rotation field

points downward

points in positive x direction
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Rotation field (3)

Ny

Rotation vector field |

F= <_y’x>
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