Math 205
Summary, June 1, 2009

[. Before Midterm
A. Integration in R"”

UcR* LR LR
|ty = [ |det(D)|f(0(a))dnidos - da,
o(U) U
Warning: Need ¢ to be 1 to 1 on U. This integral does not track

orientation.
B. Fubini’s thm.

[ stesdy = [ do [ 1.y

and generalizations.

II. Path Integration ¢ : [a,b] — R™ and w = Y, fidx;.

[o= [ S a

A. Exact forms w = df

B. Arc length

ds =3 (‘i;i)th; 6(t) = (21(), . n(t))

IIT. Higher degree forms and chains
A. p—forms Z fimmipdxil VANRERIVAY deip
Calculus of p-forms: dx A dy = —dy N dx, dx A dx = 0.
B. Exterior derivative

d(fdxy A -+ Ndxy) = (—1)P Zn: gg{

i=p+1

C. Orientation on I?; flp dty A--- ANdt, = +1.
Boundary: 0 = (1) — (0).

OIP =0l x I"™ ' — I x Ol x I 4 ...+ (1Pt x 91
1

dxy N\ -+ Ndxy A dx;.



D. Stokes’s thm on I™. w an n — 1-form on I".

/dw:/ w.
n arn

E. Stokes’s thm, general form

/ dw :/ w.
B(IP) »(0IP)
F.dod=0.

Exact forms and closed forms. Examples of closed forms which
are not exact.
IV. Geometry and Applications
A. dot and cross products of vectors: geometric interpretation

vow = |oljw|cosl; vxw=z z-v=0=z w, |z] =|v||w|
B. Vector fields

Normal vector field. ¢ : I2 — R3

- 0xr; Oxs Oxs 0xry Oxs Oxs

(G 52 S x (S 52 S0 = NN, do = | Ndidu
C. Dw, Grad, Curl.

6P =R w= fidey Adus + fodrs A day + fadry A dxy

/dw = /Div(fl, fg, fg)dl'l VAN dLUQ VAN dl‘g
¢ ¢

¢:I? - R w= fide, + fodvy + f3ds
/dw = /C’url(fl,fg,fg) - ndo
o] @

Analogous formulas in R2.
D. Geometric interpretation of Div and Curl for integrals.
E. Applications

fluid flow in R2.

Maxwell’s equations



