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Path-Indep. Vector field: E • Q
T P I N •F€
E v . f. C , ,G oriented

curves wl
same endpoints

F-
i s P . I i f go.E.di-fgf.DE



Bigos
① How do w e tell i f a V.f. E i s P I . ?

② I f E i s P. I . c a n w e simplify the

calculation of FEDE t o net
depend

o n

any parameterizations?

③ How do gradients play into all of this?



Theoremi (Fundamental Theorem o f Calculus for

Line Integrals)

let f be a scalar function,

C i s a n oriental c u r v e from pt P t o p Q.
*

them fopf.to#=flQtflpP*
*

* q.to/Q ⇒ a n o o

P Q



E I flay) = 3 xyz- Sinx + a t

C oriented half circle from C- 1,01 to 11,0)

Compile Jeff. di'

0f=(3y2-cos × , 6xyteY)

Flt)=L- c o s t , S i n t > O G E E I T

End



Using F T C - L I : Q = (to) p = f l , o )

Jeff.de = HQ ) - f (p)

= f t ha- f l-l , o)
f-hay) = 3 xyz- Sony t e a

⇒ III.DE = (3-to-sinhteo)-(3-ENE-Sina
c t oo)



Theaemi * i f f t p . I . t k #

| E-F I some scalar function
f.)

l e .Evatypahrndep.vufisagrntv
.fi/*QFwhntfClsaC&?
① Case 1 : F i s

path-indepartsagradentt.

F - Q ⇒ foetor = fo E f.dF= f la t- f tp)
= HQ)-HQ) = O



Result. I f ¥ i s path-independent and

C I s a
closed

c u r v e , then

§ Ed i e O .

sideEfeffilfcisadosedainean

§o¥dF ¥0 , then E i s not path
Independent!



Ea E-LX,Z , 3g>
C i s paran. by At t ) - L l , S i n t , c o s E )

z O G E E 2 1 T .

Jo
o
IE-tr = -21T ¥ 0¥\ ⇒ E i s n o t p. I .

×

This i s hard.



theorem: (2D Path-Independence check)

F - L F , i f >

F i s n o t P.I.lt#FzF8yF&

Proof: Suppose F i s P. I , s o E - E f some

scalar function f .

F F fx, Fz=fy

E )y=fxy , (E)×=fyx



But by mixed second parks theorem

f×y=fy× ⇒ Fly-(E)× . ①
E x F = 42g, 3×3

Q i 15 F P I . o r not?

A- No! 81g
= 2 , but 8¥-3

-

2 1 = 3 .


