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RecaUD_ef : An orientation N ofM is a smooth unit normal vector field .
• N is smooth

• N has unit length
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N=Xu✗_Xv

/ Xux ✗v1
The shape operator/Weingarten map out. N atpisdefuiedanthefihowrigiletve-p.tl,
✗G) smooth Hunk ,

✗G) =p , ✗
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G) =V
,
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Spfl = - £ INKED) /⇔ .

← differential of
"

Gauss map
"
in dolorous .

Spy = - Nu , Spy) = - Nv .

The second fundamental form Ip :TpM✗TpM→ R .
Iptv) = g(Spot, w) = < Split , W7 .



e :-c Ip (Xu ,Xu) ⇒Nu , Xu'

→
notion of Gauss Amateur KIDfi=Ip(Xu , XD = - <Nu,XD

Mean Gurukul. Hep) .
g- Ip (Xu , XD = - <Nv , XP .

¥: Gian parametrization ofthe eateuoid n

Nuit = Gosh oath , eusht-jsinth.ir) ↳ 0 )¥_compete N , splint . Splat .
Xu = ( - eeosh (E) suite , cash(E) us(a) , 0)

Xv = ( sink/E) uslul , sinkE)sinful , 1)
✗u✗Xv = (cash (E) us/a) , cash /E) sinful ,

-cashE) sink IE) )
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split =
- Nu = (5%1%-114%1,0)

Spot = - Nut { total tankE) sechf-D.snilutanht-chse.ch/E),sechYE)) .
.

⇐ : compute e,t.ge
= - <Nu

, Xu> = - esinyul-ccssy.nl = - e

f = -<Nu
, ✗us =sina.nu?;mhK--sniM:hf?s-YEd--og=-eNv
, Xv > = 'zfss2H+anh%E) + sinful tariff) + seok(E))

= EltonHYE) + seek:)) =I .

Hlp) = I eG£[f[Ñ- , [= crossHYE) , G = csshTE) , f- =0

≈ ʰ←¥¥¥Ee↳HE)_j = ◦
.

So this verifies that the cataract
is a minimal surface .


