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b) F : He -> H3
(x, Y , z) ++

F(x, y , z) = (x
2

, y3 , z3)

and the cre
= ((X , 3. z) Ettc3 : y =ex and z =X for xeto, 13]

Parameterization V : 0
.
13 -> 13
- +- vst) = (t ,

et
, t)

JF - de = f F (r(t)) · U'(t) dt

O

VH= (1 ,
et

, 1) , SfFd= /! It est, +2 · (1 , e1) dt

= (! 12t + est) dt = 5 + 3! + yet) = Ea



Example 3 : compote the length of T ,
i is the circle of

redive R end centered of the origin.

↑: ((X , ) CHR2 : x ty =R34

U : To , IT] -> I

- it UH) = (Rcost , Rsint]
2T)

Jf de =J
.

f(Ult) 11 Viz) Il dt
[

Ult) = (- Rsint , Roots ,
110'Hill = R

-f
length (5) = S9 - de



f(rcS = 1
, Jfde=1 . I'l * Rat = R2π

UC = It , +)

↑ te C- R
, R]

*
- R R



2 .
3 Fields that derive from potential
-
-

2 .
3 .
1 Description of conservative fields.
-

· Definition : Let reclD" be on open domain. and

F : ->
N

X + F(x) = (F, (X) , -. . , Fu(x)) a rector field

We say thatF derives from a potential in a ifthe exists

(7) a sader fied f :--> / of alss fel'le)
X + f(x)

st . F = gradf = E ...
In this cese

, F is a servative field and f is
the potential



Remarks :

1) If the potential
exists

,
it is defined up to a constanttet,

gred (f) = grod (f + )

2) classied example :

f = E +x , v is tre distance to a mess M
.

-

r = (x2 + yz + zz

c = gmM
F = - (X , Y , t) ,

F = ged



Importantresult, e
in be an open domain

and

F :1->
h

a
rector field st. FeC'(R , RY)

X - F(XS

a) Necessary condition
: If F delives from a potential in me,
-

then

IFi()= I (*)

b) Sufficient condition : If (* ) holds and if i is convex
-

and /or simply connected then F drives from a potential
-

in 1 .



Remarks :

1) The
condition (*) is necessary but not sufficient.

2) The
condition () is equindent to curlF = 0 .

wnF =-E.S. n=2
2x1

The some for n= 3.

Recells. are

- is open if 22 doesn't belong to 1.

"Q
2) &C

"is conex if Xt 50 , 1) and Ex ,ye -2 we



here x ++ly-x)Ech (i.e .,
the segment between x and y)

is fully contained in 22

⑳ Dit;
convex non connex.

2) eCI" is simply connected if X ,YEM7 a

cre 5 than joins x end y that
is fully contained in t

and being in yoz they can be deformed to T

.

Live ,
de has no holes)



Do
non-connected


