
17121 Vector fields (see also 56.1 m open Stax)

Motivation ① Pure month:

① flixky Single variable
functions I input

1 output

② fly...,Xn)
scalar-valued functions

→ I i npu t

1 output.

③ f- I t ) Param. function,
' "Pa t
7 1 output.



Vector-valued tunes.

④ FIXMit) vector field > I M r
> l output.

-

② Physical E x :

AO Consider a flat flowing through
a pipe

0 ¥ 7 7 :
@each posh logy,z,

the fluid has a speific

This? velocity vector.
i s a Vector field



I d f gravitational

v o t e r
field.Bounty:

¥ 4 , 1 ground

D e f f n i a f e s a u n c t i o n
Elayin that takes i n points a s lupus

spits out.ve#ubMy
Notation: F-l ay )= Filament E lky )J

Elane) = F , I t F z J t F isk F i - F i l k y k )



He Fi-"Component functions" from radiation.
I

EI.FI#xiyjIadiXyY
Flow) = 4 0 , 0 7÷€

¥÷÷:÷÷÷:*.I \ Fl's, 07=42107



Repeat
following process

Howtoplotaltfield

① Pick point @random

② Compute E @that point

e.ci?...Ei.ti.;:?.....:sdomtao#
① Plot B lvd o n

domain E h l ) x E l l ] .



rotational

vector field

E= Ly,-x )



BO G-Ly, -x )
verify that Felix,y) i s

perpendicular

to § @ever y point l ay ) ,

EELY,-x>

Ei of = L y , - x ) . { K y ) =

s o EitE.@every pout l ay ) .



E I Gradent voter fields:

this,z) ↳ I f = 4¥ , 8¥, 8¥)
9

th i s i s a vector fiddle

Deft: I f F- lay,zs vector
field and

i f w e c a n find a flag,z) such that

f f = f- w e call flaunzl a

Pontenlinanfor E



Think: potential function ↳ like a n a n t i - d o n a t e .

E I ① The function flay)='zx4£y2 i s

a ponlental function for F-hay) = L X,g s .

Verify th is :

f f = ( x , 12.2g) = S k y ) - E ✓



② How do w e construct a pontentral function?

E-46×9,3×49%7. E i s a gradient vector
field.

✓ find a fly,g) st E E .

¥ = lexy, and OMak a g o o d s o l i

f- = 3×2y t gly)
qt
y
= 3 # g i g (b , s , n a e g

depends only o n

Y , 0¥, = O



da
y

=
3×2-8%1=3×2+90%9

Ey

g'ly) = 9kg
H anti-derivative

⇒ gly) = 9-Es. y
312116,312¥

⇒
flyg)=3x2yt6y3kµ




