e Quiz!!

* Integral vector calculus

Today!
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TwO THEOREMS:

FOR CURL-LESS (IRROTATIONAL) FIELDS:

i) VxF =0 ]
i) f:ﬁ-drispathindependent
i) @ F.dl =0V closed loops
iv) F =VV

—

EQUIVALENT!

Recall that
Vx(Vf)=0

FOR DIVERGENCE-LESS (SOLENOIDAL) FIELDS:

E i) V-F =0V space
Recall that H i) j F .-da is surface independent
?~(§XA):O § 9 -
5 i) @ F.-da =0V closed surfaces
g iv) F-VxA
e  DIRAC TELTA FULCTION s i
0,x#0 :t g
In 1D: d(x):{
o, X=0 ®E 2

AND j S(x) dx =1

More generally,

NOTE: 5(x—a):{

f(x)o(x) = f(0)5(x)
V "normal" functions f (X)

+0

j f (X)5(x)dx = f(O)T&(x)dx = (0) o

—0
—o0

Limits are actually arbitrary,
as long as they include x = 0!

OO,X:

0,x=a

a

and _f&(x—a) dx =1

j f(x)5(x—a)x = f(a)

9/24/2019



e TDIRAC TELTA TFJILCTION
In 3D:

8°(F) =5(x)5(y)5(2)

- o ~ ~
where I =1X+ Jy +kz )
it turns out that

and j S (Pydr =1 V(‘Z}Mﬁ“(ﬁ)
all space
Lo O E-Rde= (T Vp=r-T,
all space \
including
r=0

Integral Calculus: Curls

 The fundamental theorem of curls:

j(ﬁxV) .dA:<]5\7-dF

surface line

e Also called STOKES’ THEOREM

7 §(§ ><\7) .dA =0 V closed surfaces

* NOTE: .
'[ (V xV ) -dA depends only on the boundary;

not on the surface!
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