§6.4 ORTHOGONAL CORDINATELS @
B The centrik ey 7 oA v fcaﬁ,.,;

Now e o@uo[,f ’ Jféﬁn/;;,w hor thtoragre

DQ»{'/ An ar'ﬂ\ /uﬂ COJ/G/INA-?L{ /M‘/% X :D—M ¢
o —,C':f w/\.;c‘\ F = Xu*'X., = O . /[/Iore.a-’tf,',
/Lx osfpcf il Frone Aeld of sa az/ﬂa PP ¢ ,7&/544
X: DM censily of E, £ on Z(D/ dcﬁwlﬂ

= _M E = Zv(u,v)
f VE (4v) JC (wv)

N
er M oy vswed cle T, '\-P{'IJ‘”‘, E,= zu /Gz: XV

Wé Neow I-ﬂ'f/llllku fun~s ’\UM(;A 4.7/ 5/4 w/%%
Nobohon &t [t 2 or 3 chopfer

U: X(o) — D

vV« X)) —D

Ted\nic-ﬂ/; (uv) = and e hod  veed A, i
#v Aenik  fhear pre wa(? 14'»1.7“/‘_7
- . 7

b' = A= / &, = -é-V—
Aol focmi 6, € huve @ (e =J;
F /
du (Xu.) =i dvVv (K,_,.,)-—o e & 3
du (Xy) =0 oV (Xy) = 3 Ay
Wfﬂ&/'?&/‘



dU(Zu)': / dv(X,) =o -

AU (X,) = o dv (Ev] =«
- _&& . Xv E=X.-X
% 5TTE c-nx
Clo = O, = JE du O, =JC dv
ot Of/lwﬁfﬂ/u-j Cnor'd/hc-—b) ("" (// on M,
rovf = - ——L- = I
Pt . E, (0,) = X (\[Eo{u«) - E{fa{u(&)z 1
:: _ ' ¢
L;(&z/—-'ré__"zm(.[‘g_alv}: \I.%—O'V(Xu):CJ,
t’—z (92.) = qu XV (-J'—G—JV/ - J—g-.,\jz (}[V(Zv/ = _7
o (0) = L&, (Fdw) = [T slurz,) =a//
(ol odde -e)c/tnbr derivabive fowacds Aiding ol fr

0(0; - 0’(\[;:4“/
= oJE Adu + JE d (duw)

:‘-"'(F} an N 8,

9, = d d'—'dtf/ r dundv = —(G/“‘ dva O,
\rE_

}’(bwcw.r '/ rfrad. -:q, v s b d@ = W, Aé
/ A
dgz = WZ‘Ag



8.3 ,,&www— S'_i, dhe ebove augt be w,, @o

b is fed by nluiky 1 stredvid o

(e = % R g (@) )

Exorp e 6.2 p 276 | (wore: i

5w easi o Ahmn sh u?f an,.A,
‘ A efheds
Ge.om}lfcj (,wu/(r s J/)/Vvu /

e % oc™ - _

= Q7= T o j F = o/ G - rt
'F(VM Z(“,c/) = (r tsv an, roevsan
s cod e doid by € Kur Ky
'ﬂ/\frC—Aff/

O, =Je du = r ey du

0. TJ—G_:O{V = rdv

C\uu\-b, ;—%g?) o 5% ("'w") = = (Fiav
e 2 ()= 1) o b,

y r'.r:'nv) //Llcj
O/ G— —:ZV'ZV-

W - = (—Frfr\\u)&v\ = Sinlv) du
. = ¥

T ' W = Jl.r\l.V)okU\J




deff/;ﬂh (M/t/ﬂai(:\.-c,-“_ 'fﬂm :,,//,)7//2 C“/f‘-'é;:

(/(jl o —K[?/V /\/G“A
2 s Au + = AV

Q&c% g(w,,_ = —H O NG and ok Anow
= (Edu and B =/TdV Aence

8./l = [EGC Jundv. T7 remarny
o exfpcrror dr#eu..,h&;& (,U'z

_ (4“) ndu + 2 [(E)a
C/LU = 3v ]olv du + “LF]dM

(a—),. /m])am A

_ {Z). qe)
T /[«- |t vzvv]@’“g"
% p/apa.{/'//-'h bedew ﬁ/ﬁ-u/ 7 rnn O((A{,L = ~U @/’19_,/

\PROPOJ’I.'I;N 6.3: If X: D—M is afﬂ\ﬂ(?&ﬁy(

ow‘c/\ wi E = XurX aed G =Ry Xy e
Gavstran CorRVRATVRE /T s avw,h%

\ r /@]j

)rLo. Uame'{’tu_ hvosfan @ ai P( o

rv\om.\-Fcﬂ’ (motw""“" 9. wM F'm—-)m 17

.r*\wvh J‘U " € = E = -
I'fvml\y JF ) F F 6 G ‘f'




$6.7 invTesrATIIN & ORIENTATI ON @

rbe'W(?.l r.l‘”) Ahe intecior Rrof rcc‘hr\a& R :
asuzgb, ceved is e open set acucb, ceved,
A 2- ge_aw\%i X: R— M is patchlike Prwulu/
-X.IR" TR — M s & pk“"-l’\ n M,

To c(aledel avea we zé-l-far.:ﬁ JEG -

oV e M
AREA = /j NJEG -F2 dudv
»

fuw// be lk\’ldp.{/ an [ g opén ., .. Jo lzhrﬂn.l/
f'ﬂfcar-& vV Z—IQJrnahfr (J‘/l'y’lf-'f mad. 'f‘/’“?‘fﬁ)

€K{A.mp (.!_'-



[0&7 A pow'wb of & 0 &Y1bn Pirn arwdke M

g/ /:'m.f‘c (7 MM\, P‘J‘G/\-ﬁfu Z—J‘C&”"‘-"J’

Consitds

¥, ,X;I o B whese imo..a,w £l JF fudd thet
* -]
U )=P anv pe P = PeZ(R) A
ﬂ'h]l’ ol I.GM'

.

M

L ool

RCMNI\’- an entire C"'\EA-U(' Swhia o-lwa;aa P(AU‘J’(G..

D"P/ An orea {‘i"" on a swhiue M i o !‘i”t’(f»"\'«étl(.
2-fotm V whia valut 0n any phr K WE ]

/V(V,WJ = -*\KV'V}(W-W)-(V-W)"'.—.-i'/lew/[
’]l( t I nof avordable. o Fwo orienfrfins /ac% ﬁ’,/ﬂ

w: ,/(E.’E;)-:'LI V fvmes ft’:,ﬂ/onm lre roies,



LLim1ra (iIXp- 3"f_)= A Swﬁa M /lﬂ! an Qaréa @
-fprm ;’” it is cn'm«faﬂf. On a (ann-eofa/
fu(luu. Jf\lle are cxagﬂ, Fwo area A’M.r. We

lclwf! flege 6‘1 £ dM,

This is nescly Ma definhin of  occiontrble . Reclf
M oci bl M 377-' 2-bim on W whny ‘7”,‘7‘0
VeeM. S Pup. 7.5 & Chpt. ¥ A dA reft,
lets cee (p. 158~ 187 & fimne permity)

Prup. $.5 Sons M or1 enisble S 4 Uavntt nolmu-l
vedk, Auld a N

The f&nddml# I'ljtmh:}g Aot (s
/u(v,w) = U. (vxw)
Tn 4his wis UV Jnduwo 2=foem on M.

szc’}f X is ph‘l’b‘-(;‘u 2-samnt in sWwhu
“ aMm = “ dm (X, X,)dwaVv
.S R

N

Z_ v X is f\eaaa"\;w,(aa_-

P s I
(aNve) area Jivey — oea
6,‘{. X(R)) (w" X (R)

Acean of poving op fat‘}:n by poﬂ‘h’:tb st ivted p ey

area (P) = = .Uf"“ .

& =7 x.

-




DQ‘F"(#.G)LG"' VYV be a 2-Jorm on a pavabls
ofjwked rentin P e M A Wegad of V oove r
le

v =]
¥ <
Uukha. x" ‘K,,,, Xh v pau?';lib c(ifwfe/ ﬂ“-""fp 0/2?_9./

Te :Mejnu‘& F:M— [ on w rimpty cal cded

ffdm

/4

ﬂ\l) we  Joor  vge A Cﬁ./cdﬂflﬂa //K dM /a MX‘I‘ §

De‘('g/(&l)(r. 3e4) Kokt W ‘oe the Gawgian wvetvre
of a tmpact swha M oricted by acea form oM,

“MK dM - drhd Gawginn carvetwee ad
We can Cultwlv'{s 41-‘ '/'J/m(‘- curw./-uu d/

ady powa.b& regyion) /A fame Way,

Thae 4o calenlels IR (wuedwe o N we
4) fnd poving of M
2.) hind +obd cotviture For each 2=SCymat
(hich asgnn~ed p etchlibg)

Twen,
“ KW = U 2* (Ldm) = Untx) X ¥ (dm)
x R R 3
=j.‘j‘ K (X) (€6 -F* dudv

(T\ﬂo hene) -—9/3’:; Shueld swag J acunc b,



Eeompl (£.0)(p: 327 >
[f.) Con s furd cnrvetace
Wome = //%o/m: I/(f/dm = W Area(m)
ot m

Mﬂﬁm (J/JAN;/ = -I"-‘L{_ (‘Mrr'i-’} = |97

Wovm (bwge) = ‘:CJ? (2m¢?) =|-27

(2.) Torug: bat X be 1-seymod whik covew 7

X*(dT) = (e —F* dudv
= r(R+rwsn)dudv

l/Lau.va) we (en C."-{thuxn.}

< & Ceg ()
M ( ) r(R+f¢¢Iuj

"

“ KdT = j’rf Cos (w) dddv =| O,
T T -11

Apparutly K20, K<O boalanc eut on TORUL.,

(3.) caTenep: ( bosedon Ex 7.0 of CHA. s)p. LSv-2s55)

[ nam = [t = vwnk(2)
P ¢ Yo

V

s oa—>20 hArd Hpg — l"_m— |

All ’”“8" mw//'fp/u of 3T

CuRiIOVS -




Dt/ (8.3) (. 766) ket M, N be swhao oriended
'03 ocea Horme AM and dN . Thow A
Tacoebian of F: M— A s A //?-V&-/uq/
fun chon T on M .ruCA 1hut

F' (dn) = )

Qleff U‘F WU" 6‘\. [’4 5f
Let’s co»(t.u/laia./ > F—I—wo- —C,G/m

Jo () d (v,w) = F*(dN)(UW) AN(F*v), F*(w))

NNk, FoCegumlo H (P)?‘O Ve eM,

F o ocie~trhia prelcrwl-v + TJ¥>o0,
At it T=I< 0,

—

F crivohhn /u_'nu—) o P

Moreoer,
|5, @ || amty,w)| = | dN (R, Fowi] |

w—-—'

rote of
which F s
-expand:}w area ot P

J; = EF¥*lan) = Stoned ooea of
jj F dM U N) a;_{m) "

a (3.416 rac Gréa,

Can be (+) (=) dependiny on
ori tndrhien of F (J;:"'o vs, 7,:70)



Gavss Mar @

G.’ M —-—-92 = bﬂ.ﬁ-JpI\u;,
G (P) = U(p) e vntt- nora~d fy W o4 P

G

77»@'(3.'1)/ Tre GCavesan szvnTvﬂfs K
Tof AN ORIENVTED SURFACE M €M7 15
[ 7THE TAcoB/AN ©OF e 6 Aaved VWP

) —

Prck: TF U=Z9%U dhm G = (9,9, 9:).
Rn.cuu /n‘-t SWAPE OPE R ATOR
—S(v): VVU=iV[OQi]-U:'
Tuws, by frp. 1oS on by G (0] = (V) VK gy
3

G, W) = Z v [9;) Ui (6k) (&}

1=

Taos = S0 | Go). We seek £ show KMl = ¢ d=)

(K dm)(v.w) = K o) dm (v w) e
= K(P) vie) e lVKW) 'D %’/":
= U(e)s S (v)x Stw)

e wise,
G,,(df}(\/,w) = dS (Gqr v, & w)
=T (6)+ Gulvix Gulw)
= U'te). S(vix flw) & K.y



