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Gnnoucements:

·riwz ducon 16/10 :

Rep :
I Let S bea regular surface . Pes . Then thetangent place atp is

TpS
= 3 <(0) = R3 :

< = ( 3) ->S differentiable
,
<(0)= p) .

If X : UCR-> S
, given by Xu ,v) -

its Then TP3
=

spen3 Xu(p), Xv(p) 3 .

Then IX , Xu5 ace liindep .
means that span [Xulp) ,XIp) 3 =R2 .

If -f . /metric : &p: TpSxTpS -> R



, for E ,W &TPS :s -t. p(z ,W)
= >Z

,Wir standard inner product onR2

In the basis (Xn(p) , Xv(p)3 , (g) = (90(n,Xal goCXn ,Xv)3go(Xv , Xn) pCXv ,XvS

det[g] = EG-F2 .

-[ ]
.

A(R) = IEEEdude .



a

& : Param , of the catevoic Y catenary

X(u,v) = (cesshE) cosu, CesshE) Sinc , v) 5
v

3
-

89USIT , VER .

230 cust . -

Calculate the 2S4 .f . and then compute the surfaces area for " from 2

B : Xu= (-cssh()Sin, ecosh() vsa, 6)
V from -1A1

.

Xv = (sninCE) cosce , Sin (E)Sinn, 1)
.

E = < Xu ,Xu) = creish2(E) srn + ressh()cos2n = <essh(E) .
↑

= -smh(loshE) esuSin + essh() snihl) cosuswire = 0 .

G= sinhEE)+1 = cosh2E) -



A(m=1ShEdud=1)
*

coshfe) duder=f'zxcost" (e) der
=za(shlet !! El!) - isnibte) +zen;

Reall
: M ,N regular surfaces · Y : M-SN is differentiable at p=Mif given

penen. X
:UER M , Y

: VCR- N with paX(U) , X (U) = Y(U) ,
the may y"s toX

: U
.
-V is differentiable (as a map R=R .

xu)M
s N - is a differmaphism if it is3 ~⑱ Y(V)

·e(p)
differentiable and I a differentiable

nig 74oX
. m inverse .

->



S = E(x ,y ,z)
+R : x + y z

= 13. meoften define regular surfaces implicitly
Example 3 of Sec 2-3 :
: M ,N regular surfaces . MCW CRP withWopen; Y :W->R
is a differentiable map (one map R

-> RY) s.t. 4 (M) <N .

Then the restriction 4/m
: M->N is a differentiable map between regular

surfaces -

2 : Construct a differmaphism between the sphere S ((x,y ,z) R : x*
y
2
+z = 13

and the ellipsoid E = 3(x,y,)-R : ++ = 13 , a ,
b
,
30 must .

↑If : f :R->R f(x,y ,z)
= (ax , by , cz) . clearly diff as a map BB ->RY ·

wis f(S2) = E .: Let (u,v ,w) ef(S)
.

Then = (xo ,yo ,z0) = S2 s.t:

f(x,yo ,z)
= (uxv ,n) -> axo = U , by=v , czo= W .

-> Xo
....



Since (0 ,y ,z)
ES2

,
Xo+ yo + zo = 1

-> (a) + (5) + (*) = 1 .
(u,,w) =E .

=> f(S)<E
.

Ecf (S)
:

Similarly check .

fx
, fy , fe all exist and are its So flg : -> E is a differentiable

map between regular
surfaces .

g : R - R by g(x, y,
z) = (E, E) satisfies :

· g(E) =S

· g is differentiable 3 9 "Ets2 is a differentiable map betweenregular
surfaces -

· fog-id -igof .


