, b=

Euclidean space

c R3

(a,b) = alb + a?*b* + a’b? € R

a] = (a,a)/? € R

aXb:=

a’b> — a3b?

a3bl — alb3
alb? — a?b!
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1
2

u
DCRQ::{[u
f:D—R3:={

aOé

|

What is a surface ?

: (u') =: u} : a domain

() =12} : a C*>® map

. D — R3
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What is a surface ?

Definition 1.1.

f is a surface PN {01f(u),02f(u)} are linearly independent for Vu € D

< 01 f(u) X Oaf(u) # 0 for Vu € D.

A
A

Y
Y
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What is a surface ?

n(u) = |01 f(u) x o f (u)| 7 01f(u) x Oz f(u)

the unit normal vector of f at u

f<LuD = span{d: f(u),02f(u)}
= {v!'oif(u) +v%02f(u) € R? | v1,0v? € R}
= {X eR?|(X,n(u)) =0}

the tangent space of f at u
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What is a minimal surface ?

gij(u) = (0if(u), 0; f(u))

(the coefficients of ) the first fundamental form of f at u

Area(f) := 101 f(u) x Oof (w)|du*du?

— f\/det (gi;(u ))dutdu?
D

the area of the surface f(D)
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What is a minimal surface ?

f: D — R3 a surface

{f:} a variation of f, i.e.

fi: D — R?is asurface, t € (—¢,¢), fo=1/f, filob = flop.

—)
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What is a minimal surface ?

f: D — R?3 a surface
{f:} a variation of f, i.e.
fi: D — R?is asurface, t € (—¢,¢), fo=1/f, filob = flop.

Definition 1.2.

f is a minimal surface

of d -
PN 7 Area(f;) = 0 for any variation {f;} of f
t=0
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What is a minimal surface ?

Exercise 1.3.

Choose a picture of a minimal surface and explain its properties.

Exercise 1.4.

Find various properties of the following family of surfaces:

|1 — 2|72 tu! + sinwu! coshu?)
fe(ut,u?) = | |1 —¢37Y2( u® + tcosu' sinh u?)
cosh u! sinh u?

See the animation!
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