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1. Coaservohve Vechor Fields

o If E(x,y,z.) IS o vechor F-é‘e.ld
and E(x,y,z) = V£(x,y,2)

Hhen F(xly,%) 1S a lLonservahve

veckor feld.

e.o. F(x,y) = <x, y 2
then  F(x,y) = Vfix,y)
wheee F(X,¥) = "lixz + Jiyz (“"‘""J .
maany othess ) , Seo E(X,Y) (s c«.rervcﬁgg
e.9. E(x,y)::: <{ ex‘, eyz> is

not  conservahve,

o If E: V§ +hen F it called
o _potential _ Functioa. '



2. _lf:th__j_g'l-egmir of Funchons

- e —
e What is +the PaH'\ inl-eg ral of
o Punchon Flx,y¥) alt_v\g a
curve C ian the XY ’Pldﬂe ?

® Notahon: PaHs intesral = _f flx,y) ds
| ;C

name of cueve

integrate with
respect 40 arc
lveng +h. |




‘LEValu.aHng aﬂpf‘Hr\ ig\i‘egral’.

Need: ®© fuackeon £(x,y)
@ Cueve , C

~> expresred using
pocramelric equations

X(t) and y(‘(:)

> interval of t ~values
[a,b] with t=a
con-cS‘poad?nﬂ o +he
S""ﬁl“'Hnj point o¢ C

and t =b Correspoadq‘ag
+o end pou'n-!- of C.

“Then: |
fc flxy)ds = f‘ bf (X(t),v(é)),“‘j"-‘-‘. '+(.§{.)"de



E xa.mplc

aemeeessevend ¥ -

Coaleulate f xyqu where
c

C is +he right half of +he
circle x* +y* = I3

Soluhon

X(4) 2 4 cos(+)

Y(8) = 4 sia(t)

| - 0 T
— < t £ =
2 = 2.

fFlx,y) = x Y

FIx), y@)) = 4. cos(é)- (‘r' ""“*))

45. Cos ('(',') Sinq’('b),

U

.



x'(/c) = =4 Sin(4) y’(-e) = 4 cos(¢)

o (y'{a = J 16-5i0*(6) + 16-cas™(E)

= J16- (sin*@+cos™(e))
= 4. '
T s » .
ff(x,y)ds f (4) cos(§)-5in () - 4 dt
T ]
= 4 T
__5__. . [Sm (‘:)]-.“/z
= 2. 46 |
5
o Two Specn'al Pa +h I"hjf_‘_)_{

¢ Assume we have #$(x,y) and
X(t), y(¢) and [4,bJ describing C.



b |
f F(x,y) ﬁ_’_‘, = J- f(x(l:),Y(é))'X'({)-df
c > a | 7\
note: g__g derivakive of
ds parame #ric ¢qaah’on
for x(E), |

b | :
L £(x,y)dy =L f(xte), y(®) -y' &) - dt

3. Path Inkegrals of Vector
Fields ’

e Need: @ Veco- feld E("/Y)
® Curve C with paramedric
 equations x(t) and y(¢)
and interval L[a, b],
put together as:

r) = {x), y®)2



® To evaluake H\ef PA-H-s in‘l'egf‘ql
of F(Xy) aleng C:

f ?0 df = Ibg(xw,y(&))o F(¢) dt

* T/ A\

‘ _
T \dot\ . ‘ It
C cedug A .
o P | Farzmehrf 2 product,

e«)u_.an
l.'\"_'° Vec.-l-b_r
Feld

E)Lampla

Calculete the path fn*'cgm\ of
-“; (X,y) = <-y, X > aleng
Hhe r33k+ half of +he ciccle
X*+ ¥y =16,

Scluhoen




X(€) = 4 cos(¢) y(t) = 4 sin(t)
F(k) = <4 cos(€), 4 sin (€)?

F () = <—4 sin(€) , 4 cos(&))
CF(x0,y®) = < -y, x(© >

= ( 4 Sin(&) 4“4(*))

1:( x(4), y(&))o r'@)= |6 Sm"(é) + 16 cos*(¥)
16 '

-

A}

J. Fed? = f% l6 dt = J67r.



