
-4/15/Calc
Vector fields

Last time (F . dr = (Max+N2,++de-

17 oriented curve

A rector field F is conservative
-

f = PotentialIf F = O+ #natio
-

D F(x (a) = (M ,N) conservating

I

-My =2N/y
-

② F(+
, y i)= (M,

N , P) conservative

#
Y

Of =

GM/by = 25/bx (fy , ty .fz)

um(27 = 24x

2N/z = +9/y



El
F(x ,y) = (* +y + siny , y + x + yasy)

M yu
My = 1 + cosy =Vx = 1+ cos

f = ?? +x = x + y + siny
froth↑= (* +1 + sing dx o

= +x + xy
+ xsny+(y)

Jy(x" + xy
+ xsiny +(()

·



so flecyl=* x*+ xy + xsinpi2
(b) F(y,) = (2 x+5y , 3x-y)

M N

My = 5 = Nx = 3

no potential function.

not conservative
(d) F(y , y ,z) =),t

M NP

My = Ny=0 x
-

Mz = -***
·NIz= -En =%: -En



Is conservative i

-7

F fu : E
↓ + = -E+

f = E + ((y ,z)

5% = 0 + E((e)=
(niz)=

+ = E + E + C(z)

+
Ex2 F(yyizl = <247z,z,
- MNxy+3z

?)
P



My =2xz/Mz =2xy
Nx

= 2xz * Px = 2xy
Nz =x
Py = x
: +z = x + 32

f = xyz + z + ((x ,z)

so
check with.

M
,
N

Ex=m ,
futur

f = xyz + z3

ElementalNeareTLI)
Th : If F = Of is a



conservative rector field,

and C : r(t) , atteb

Then

(F . dr = f((b)-f(r(a)
chapiro

hi(f(r(t)) =
11 wHl = (x(H , y(H) , +(4)

6by · E + Un-+ +
067 -dz/t
--

=
--

Of CH t is what

F you
would integrat !

MvP

Ex+ *Eda + (2y+3zdz



-C : ~(H) = (3H , costti sinit)

0 : f + 1

j(+ 1) cost siz (3+2) +-
C

Instead use FTLE

F(x, u
,
y = (2xyz ,

37 , 53x +322)
muP

Is conservative :( + = xxz+z

(
,

Fdr = f(r(i)) - f(r(0)

r(1) = (2 ,
- 1
,
0)

r(o) = (1 , 1
,
0

↓ (2, - 1
,8) - f() , 1 ,)

= 0



0 - j

EXAF(x↑
My

= 0

Ny=0

r(t) f =(x + z4
r(d = Cold

r(1)-(0 1 d) su

S,Fidu = +(a ,0 - f(ad = 0

Note : If C is a closed

Care I r(b) = r(a)
,
and

En F conservative,



Than S , F-do = 0

A more : Let it is a rector field

The following are equivalent !

D F is conservative

② It I is any closed cure,

Dra J
,
Fdr = o

To If C ,
D are ther comes

with viel "sle 7r(a)= s(a)

I The Chl =(b)
S,F-dr =) pF . de



L pain independence J
M e

ESS,yldy+Seeing+H du
+ (2xz + y 1z3)dz
-

Pwhere ) is the curre :

at

Loo 10 ,4 ,21 Looks

* unpleasant
:

r(tb) ↑ My =3/
(5 .01d Ny =3---

(5 ,4 ,0)

Mz = 2z / Na=
M

P x =Ze Py=

(xy , 3x - sing +z,



fy ty fzt

= Jady=+y +

Cut
in = 3x +t = xin+ +-

3 (Citi cost +yz

sof = 3x+ (4 +yz+ Xt

w/z= y
+ 2x7

c = !z

so f = 3x + cosy + yz1x8++z

10)
,
F - dr= 1)



f (5 , 0 , %- + (0 , 0,2) = 3

-](
,(x)dx+ (in) dyN

i My =3= Ny The(M .N) conserve

Sindet Na = 0

J,(x+3y)dx + -simal

Not esensatimi-

-

⑪ Sc0dx
+ Bydy
-

: C : r() = (4 costit
Ot :2



+ Most . Mdt

Ijceaste
jus (2)

·
8 (25) = 164

so (((x+ylde + (2x-sizuldy

timemethod :



SeeReorem :

If is a counterclockwise

simple closed and bounds

a region R,

Hi
Dan (Max + Nan = [S(Nx-My) BA

* ((dx+sind
-I



((Nx - My = ()2)-3)da
R

1- 1dA = - Ara
=

- 16+ V


