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Vector fields .
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Important class of vector fields : F =Off those that

can be written
as the gradientDed. A vector field E is called of some fixed .

conservative if there exists a scalar- valued

function f such that F = Of .
Such a

function f is called a potential for F.
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Ej : flxy) = 3×2+4 xy - y't 1 .

Of ( x. H=(6xt4y , 4×-35)
so tffxiy) - (6xt4y , 4×-35) is conservative !
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d- Is it also sufficient ?

I: Yes, provided that the domain of F is

simply- connected .
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④§¥O¥ Using the above notion:

Thin . Let rate be a simplyddomain

A- vector field F :RcR2-R? E- (MN)
is conservative ifandoulgif
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Exe Is F : R2- R' conservative ? The domain of
'
*

E' Anthea . I Et÷sm7÷÷÷÷€
zy
= XZ ¥ IF =) RootsERVATNE !

b) FHM) = fdxy , Ey)
and

K T

z y
= 2X = 2¥ = 2x IS CONSERVATIVE !

c) FKN = (2x , y )
§§ = O = fix = 0 IS CONSERVATIVE!

I: How to find the potential of a conservative vec . field ?

E' (xn) - (MW ,
Nlxml) = Of key)

±.

EEE 7¥, am,

I . flx.nl =fM(xDdxtgly)
2. Differentiate both sides in y ,

and compare with N
- 2¥

to find gh) .

4



Note: Can also reverse roles of x and g :

I
'

o f Kil - fnlx, y) dy thx)
2 ! Differentiate both sides in x , and compare

with

Me 2¥ to find hlxl .

Et F' (xn) -- ( 2xy , Ey)

I! flxy) = ffx?g) dy thx) = x'y -I thx)
2! ¥ = # (Ky - EthKY = 2xy th

'K)

M = 2xy ⇒ h
' Ix) = O .-

⇒ h (x) = c Note: If flxy)
is a potential forAIflxiyl-xy-zyk.IT/FYaEIIIIagsst:storany- -

we could also find this potential by using
the other order

,
as follows :
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I . flan) -- f2xy dxtgly) = x'ytgly)
2 . HEY =zy(x'ytgcyl) = x'+ g' ly)

N = I- y ⇒ g'41 -- - g
-f gGI=

- Iata
ffaytxy - Etc-
Potential for Fkn) - (2x , y) :flxid-xtztcttowaboot3Dreo.to#fields?
Fire 1123- 1123

if:/
""⇒

# Tal: map,

Defy: The air of FILM ,NiP)

is the rector field given by
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E:

The .
Let R4R

'
be asided domain

.

A vector field F- :rdR3→R3 is conservative

i¥f are E - oxET

EI: Elkie) -- (2xy , XIE , 2yz) repp
K T T simply-count

OxF=¥¥
,
ftp.zz#zyz/=Gz-2z0,2x-2x)

= (O , O.O) .
⇒ E is conservative !
Ii Find a potential flx, yid st .

E-Of .

flyyizl-faxydxtgfyiz-xytgly.tl
Hay - Ey (x'ytgkr-D-xi.IT E XIE -N
⇒ Bag = E ⇒ gly ,⇒ = ye't htt)
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So Now we know

flkyr-t-xytyE-hhffgz-fzfxytg.EEhtt)) -- 2yzth'G)
! 2yz =P

⇒ h't)= O ⇒ hH=c

We conclude the potential is ;

I
checks : compute

flxieiztxytyEtc of and note it✓ matches Elkie !

8


