
CHAPTER 2 : CRVILINEAR INTEGRALS ,
CONSERVATIVE

FIELDS , AND GREEN'S THEOREM
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. 1 Definitions Lef n > 1
-

· Definition 1 : Tak isaregular simple come if

there exists on internal ta
, b) and a function

V : [a ,b]-
+ ↳ -> UH) = (V , Ht) , Vect) , -- -

> Un(t))
such that :

- U(tabs) = T = < XEIR" : 7t <[a .b) with X =UC) ]



- V is injective on [a , bt : F +, 52 -ta , bi

with te +z
, => U(ti) =U (t2)

- vec([a ,b) , IR")
- 11 U'ctill = (wi(t) + ve'(t)2 + -- - +ri(t))to OteTab)
rito) rrb)
·
o -
Ultil =V.Str) 60

r'(t)ji O
a >F

o
- nS



· Definition 2 : TCRV is adoedregular simplewre

if it is a regular simple cre and r(a) =Vlb)

· Definition 3 : TcKV is piecewise regular simple were

-

if there exist
Je

,
T2, ---

,
Ti that are regular simple wires

such that=
211. 2 Examples :

· Example 1 : U : 0 , 2T]- R3

+ 1- UH)
= (cost , sint)



↑: circle in R2
,
radius K= 1

,
and enter 15%)

Ult) = <- sint , costs·
IIV'CH) 11 = ((sint) + cost) 2)" o Xt .

· Example 2 : U : [0 , 25] ->
3

- 1- UH)
= /cost ,

Saint , at)
7

T : Circular helix in #3
,
rodies 3

,

· U'() = C-3 sint ,
scost , 4)

110 'Ct)/1 = 5 Xt

-> Y

①S



V : to ,
Iit] -> He2

· Exemple 3 :

- 1- UH) = (cst , sint)

T : astroide in R2

Ult) = 1- 30t sint ,
3 sin'tost)= 19 get sin't a
sirt city

= 31 cost sint/

IIV'H/l =0 for to , + = #2
,
t = site

,
Let-

-> the come is regular
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2 curvilinear integrals
-

2
.
2

. I Definition-

Let TCR" be a regular simple cre with a parameterization

V : (a ,
b) - Rn

t-- u(t)

· Definition 1 : Let fir-th be a continuous scalor field
X +- f(x) -

Thefegd of f along I is defined a

Sfde = 1 f(UH) 11 V'Hilldt
T

Remark : The wire's length can be computed by setting f = 1 .



Length(5) = S
,

1 de = /de = (H) 11 U'Hilldi
-

= Jus lidt
I

O

· Definition 2 : Let F : 5 -
M

* + F(x)
= (F, (x) , . . ., Fn(x))

be a continuous rector field. The inteuelof i along T is

/F - de =f"F (r()) -u'lt)dt = C Fi(H)o
a

· Definition 3 : If T is piecewise regula simple , T= Ti

Side=de and =Fe



22.
2 Examples

· Example 1 : Compute /ifdl for

a) f : 12-> IR

(x2) the fixin

theand the corre I is parameterized as :

U : To ,
17 -> R2

- UH = (t,

Sfde-f'f(UH) IU'Ctlldt
U'(t) = (a , t) +

11v()() =1+
-

f(u(H) = (+ + 4)E)2



Side = 1
.

" Edt =St dt
= %' + +3dt =E

b) f : IR" -R

(x, y)> f(x, u) =X

and the were T= <(X, 3) -2 : y = coslox for xeto , 17]

Parameterization of T : V : 50 . 13 -HR

+ 1-> rit) = It , cosht)
-

Ul = ( ,
sinht) , 11 Ultill = /a + sinn't = cosht



f (r(t)) = 5
. u = t , v = sink t

&

↓ fol = %'t cutet = t sinkt)-J, sinhtet

= sinh(e) - cosht != sinh (1) - cosh(1)H =

Zee
· Example 2 :

a) F : 13 -> IRS
(X , 417) +- F(X, y ,

7) = (X ,
z , y)

U : To,
2T] -> R3
+ - UH) = Crest , sint , of



UIt) = C-sint ,
cost

, 0)

↓F de =(2 F(V(t)) ou 'It)dt
O

↑ (r(t)) = Just ,
o

, sint)

/Ed= (cost ,
o

,
sint) · feint ,

cit
, )=cost inteo

1) =-Stsintet = -I sinit o

2) = - nidt = f 0x2t))
*

= 0 .


