
Conservative Vector Fields

F-→ vector field

we say that F- is conservative if there exists a function f-

such that E- Bf

in which
case we call f a potential of Ñ,

suppose F- = ( P, Q> is conservative . P=2×f

Q=2yf
Than 2¥ __ 2¥ .

2yP=2y2×f
= 2×2,f

F- = 5×3×-17 =2Q
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⇒ F- is not conservative

iitÉ
Many fundamental force fields in physics one caiseuatdve

( É electric field,
É gravitational field)

If F- is conservative with potential f-

£:
f@E.dr> = f- (e) _ f- (p) p



3 properties of conservative vector fields

a) f Fida depends only on the endpoints at@
e

and nothing else about C

b) § E.dir = 0 for all loops C
→Dooe

a) "

Mixed partial
"

property F-=L P, Q , R)

Py=Q×
,
Pz=R× , Qz=Ry

Question : If a vector field satisfies a) an b) •no)

is it conservative ?



In fact b) ⇒ a) ⇒ vector field is conservative
.

( see text)

t?=É
If we know Py = Q× can we conclude F-

is conservative an indeed can we find a potential?

F-(xx) = ( y2- 2x, Zxy>
f-Q

Py ?=Q× R
,
= -4 Q×=E
←



Can we find a

p.tat.nl?F--Ef--L2xf,2yfY2xf--y2-Zx2yf--2xyIf2,f--y2-Zx
then f↳y)= Xyz - x2 + h (y)

2✗f = -12 - 2x 1- 0

f-G.4) = xyz -Eth 4)

Want dyf=2xy
have 2yf = 2.*, + ◦ + 4

/ ⇒ b' 4) =

Off
,y)= ✗ y2 - ✗2 2×7--42-24

2yf= 2+4



F- = ( 3+2×-1 , ✗2-3-12> Is there
a potential?

T -Q

dyP= 2x

2×01=2 ,
4=2×1 % maybe it is conservative

.

* f- = 3+2×-1

[ 2yf = x2 -342

2×7=3+2×-1--7 f-↳4)= 3×+1-24+44)

want 2
, f- = ✗2- 342

Have 2,7=0 + ✗2+44,)]⇒ V14 / = -342

hly) = - y3 + c

f- ( x,y)=3x + Ey - y3



It is almost true that if Py = Qx then É is conservative
.

F- = ( P
,
Q> P= I

✗7-yz

Q =
yz

>

←

Guy> an R

§¥.
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