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Abit more in minitial surfaces
Reall: - M is minimal if HEO.

·let X(u,v) be a parameterization of M. is inothermal if

Mel = 1xv) =x. 3Xu, Xv) =0.

· M isminimal if Xun + Xvv =0.
>

Def: If fig:R-1 satisfy Camely
-Rieman equations if

Ef = G9, Gf=-g
From complex analysis, hiRishotomephic if its real & imaginary pent
satisfy (R.)

Then they are hamonic, and they are called thenconjugate
Let X, Y be isothermal parametelization of minimal surfaces M,N, such that the

component functions are paise hanomic conjugate, then M,NN (X,Y) aze called
conjingete minimal surfaces -



1) Show that the helicoid, and catenoid are conjugate minimal surfacesf f3

Catenoid: XCUs) = (coshressie, cshusinu, v)
Helicoid: (IV) = (sintersine-sinhressie, v)

g gr g3
P: Easy to check that these are isotheral

Ef3 1= Egb, GO==-0zz

Efsitevcsu: tog, Ef-sochusim =eg

Ef? Situsin= Egn Efizcshressc =- ofthe

*= Yh, Nuz-Yr.



2) Given two conjugate
minimal surfaces X,Y, show that the surface

z= (ost]X - (pint] Y
is minimal for all ER.
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=M. FlEvK.
similarly

So z is isothamal,

Eun =csstXun + Sint You zutEra costInY +sint(YeYue
Evv = cost Xu +StYor.

= O.

So It is a minimal surface.
s) all be alone theme the same sefficients of the 1st fundamental from
see alone.

resh issue is a E-panan, family of
=: cost

cohushie smithmeasure minimal surfaces that (t=0)So ( ( cisly deform the caterside
tothehelicoid (t=E)
and theintensic prospectiesofEt



remain the same throughout. Another name: "associated family."


