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L Fundémer\\'a\ I"‘Q‘)fim for

Line In‘\'eﬂm\ S .

Theorem: Lot C be o smooHh path
described by F‘.('t), w 1th
oa<stehb, SQPPote f is a funchion
ond VF is a continuouwo vector

feld. Thea: |

' f VL£edf = F(FH)— £(F(a))
‘ N

E xamplc

pra——— B

ol
_Calcula-l-e f FOd? where:

F (x,y) = <x o xTy3>



and F-’(é) = <J1" l+e3>

- 0st <. '

Soluhen

Flxy) = < Xzyq, XYy3D the,

E(X;Y) = Vf(x,y) where :

_ Fly) = %P. quq

Fe)= <o,1> )= <1,2>

BY +he Fundamental Theorem:

[ Fedd® = [ Vfed?”

- e \
= f(l,'z.)— Jc(ol')
= F0' - 0T
= 4




Nete: If Flry) =<Pmy), Qlxy) )

+hen f‘-’(x,y) IS Ccondservative

providccl-' | 2f 20,
?y  29x

Need +his +o heppen in order
o be able fo wuse:

[ 9F ed? = f(F0) -£(7 (o),

2. Green's Theorem

o This coaverts certain kinds
of line integrals into (usually

easier ) double | fﬂ+€ij|:.



Theorem: Leb C be « piecewise
————————— clﬂ’(d . '-ke- |
Smooth A Curve In

Xy plane. Le#t D be the aree/
region Ta ‘H\Q Xy-Plat\e bounded

by C. . If P("IY)

have coatinuous _
parHal decwvatives

a+ all points in

| D .
{P(x,y)dx-l- Qlx,y)dy = {f (.g_g_-g_g.) dA

e

' icteqral
poth iteyrs double inteqral.

- b
L"("vv)"x = L P(x), y(8) - X'(6) dt
LQU-Y) dy = [ ba(xt), y®))-y'(dt



whece C is +he edge of +he
4riangle with verkices (o, o)

(1,3) and (o, 3).
Solution:

o —

stark With

~ Sketch of
PaH~ :

| P(xt\l) =

Q (xay) -~



[ Xy dxt fxy”dy ‘ f
= I' Ja ( 4y’--2.x"y) dy dx.
o

= [ [y=er], e

’-"-f g8l - 9x = - (S’Ix" ?x")dx

o

I gl - 9x° -¥2x dx

| i
3_ 32,5
[le 3x EXJ

313

""5'" |



ExamP!f

Calcutate [ xe ldx + (x4+22y%)dy
C

whece C is +he boundarien of
Hae +4wo circles X‘-FY":I au\al
Xt + \/" = 4

A annuluse behoecen

circles is region
o€ 'm+e,rwh’m

2 = X
-2 |
— -2X oP
e —
P(x,y) X 53 0

?
Qlxy) = K'+2tyr %—:—.4)(2!-‘“)’

1



f xe rdx + (x*+2x* y")dy
¢

= J' " f * (4 reos’8 + 4 r'scwle)sin’{e))r'drdé
o | |

. J I

= O.



