
$16 . 12 Line Integrals ①

↳ Introduction
· A Line Integral is an integral
defined on a curve on

There are 4 equivalent ways to

define a line integral D and
they all mean the same thing :

Theorem : The following four are

equivalent-

SE .FdS =N .Edt =JE o d = [Mdx +NdyxPd
A R C

We make sense ofeach of

these four expressions for Line Integral



· The first expression gives the ②
-

meaning of a line integral-

SE.Tds In physics this is called

C "The work done by the force

↳ along the curve e
"

mathematically it is the "Tolal amoutof
I

pointing tangent to the curve

· To define /F .Tds
,
recall how we

describe a crive e with orientation
z

· · (X, y, z)

2 : F = F(t)
i

t = A
q

t =b

a = t4b f(t)
z(t) I

②

I

·
↓ ·

To describe a curve > Y Curre
y(t) L

you must give a e --- ↓
-- >

parameterization · x(t)
-

F(t) = x (t) I+Alt+El (oriented correctly)









* Steps to definingthe Line Integral S .EdsO
(i) Use the arclength parameterization
· = F(F(b)) is the S = Sa

E

#iI

force"at F(s) · !..
·T = (F(b)) is the rait

F(s) is ty
⑳

um

tangent at (S) E . F

·F = F(F(b)) . F(FCS) is the length
of the component of in direction +

(2) Discretize to define a Riemann Sum
So-Sa

WS = -S = 5, <
S
,
< S

2
< %. < 8 = S,s N

Sp= S + RUS , -q
= (SA) F=E(

* 2

(3) Define Integral as ↳... & E N
the limit of Riemann Sum- En··

↳.Eds = /im EFMNS es M -

T
N-NR = ) =>

e In =F(n)















Conclude : The four ways of writing ⑬--

-
·

integral are all equivalent :the line

SE .Fds = SE .Fdt =SE o
dr =SMdx +Ndy+Pdz

e e e

When computing , all roads lead to the

Same answer &












