8171 Vector Fields
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Funchon of several variables

Ex. z= ¥ (x,y)

Trput Point
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Def Ve chor fields assn'%/n a vector +o each point,
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o vector Field. The gradient;
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Def Let = duy> Then F = £xy)F is a radia] vector fleld.
N ' - is any number
Spe,cipica//\/) i FGy)= T;—IP - él—if_,’—ly‘,l/;PH«M ot every pont
except for the origin, the vectors ore dice cted owlward

Leom tHhe origin.

Consider o pont (x,V,). Then we con draw a cidde of
rodius {X&+ NE =[x, yo>l=IRI. At any point on Hhis

circle, we see that JF|=T%I:\‘P-‘ which_means

Lo that Hhe maguitude of e vector Flgy)at
ro} : every  point On Fhis circle 1s the same.
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This s Why we  call e \ecdor Leld

“rackal.

The definition is spuilar for a vector feld ]E::CX;\},ZBZWQCXN,Z)E

Def. f F‘E=V@) We say ﬁ s o gu/r‘acheﬂ'f‘ freld .
ond @ s « Po+enﬁ&| Luncton Lor F.

Ex3 Find the oradient field F = V9 whare Qy,2)= e
=

(XIYIZB = VWPy,2) = {9 JLp\H Lpz>
=l axe™ et oy

Ex4 Find a po+en+i&f Funchion for f(x,\/S—*— (Ax+ N, X+t 1).

Let's start with O, = x+1. These are constants with
r—esped— +o ) SO fwe ferms  of O should be XY +\/.
owever, gxgxx; wI= vy 7+ Ax Y.

Ne need to add 50%%%(3 o xy +y whose darvedive,
s Ax and s constant d with resPed- 1o .

¥?& sohsBes this.

Then o PO+€J\.‘HOJ wcuncj'fof\ for f 'S Lpb(;\/): N XN Y.

Chack. : vw :<a§i+y) Y+ ]> = _‘—E\/



Db LE F- VO then the lewel curves of @ are called
e.quupo tenkial curves (surfaces).

Nofe: T4 F (xy)= V@(xy) and Plab)=
Vad—or Fla,b) is orHiocko
l<“ (x,\ﬁ ot the poi

Ex5 Consider F= <‘\:‘If '%> {(x,\/)-’ N - x*=15%.
(a) Defr&rmme, any points along the curve C ot which F
Jrancyud' d

Think of C has

o level curve of (x,y)
Then (£ F is tanoant to C of (a b), %
Wms meons we d +o solve

V%(X)y)o [—:;(_x,yB =

(x, 1 Do & “%):O
— Xy = =0
cx(y @y =0
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X=0 /R

then the

nal to H’l& level curve
nt (a, b).

ond C =

= - x?
%Ca,lﬂ‘ l:(a b) = Q0.
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Now, use. y-x%=1 +o Find tHhe poird‘s.
x=0" Ny—O =1 (O)ﬂ
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(b) Determine. any points along the curve C ot which F
normal to C.

F:: lS nocwal o C st (ab) if F:Ca b) s

ar‘QHQI
c&(a b), so we need 1o solve Floy) = k Vg (xy)
S o constant



0 x oL
Ly = 4x3
N = A x* ('Sim;)&r‘ +o MS{V\% LA?FM\%,Q)
Now wg n + — x* =]
) Plug in Ogjﬂ—xazl
&=
X =%|

P\W% these values of x back ndo \ =2x?
Than F is normal 1o C  of [, 2) and I/2)

() Sketch C ond a few represen+o.+ive, vechrs of F on C.
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