
2/11/23 MATH4830 interial
announcements:

- Midter : Mean : 64 , Median
: 66
,
SD : 19

-HW3 Solution will be postedtommo morning, HWZ aim to finish gradingthis week .

- HW4
,
due 13/11 ,

Ex : Pseudosphere , an example ofa surface Smith K =- 1 X

Considerthetactrix :

< : (,) -> xz-plane by S<(t) = (sint, rost + AgtamE) · E
Take the surface of resolution obtained by rotatin & about
the Z-axis :

So S is parameterized by
X(t,z) = (sintrest , sintsint , ast + logtane) :

eg-f
?

By computin E ,F, G ,e, f , g and using =EE2 you can show
that K= -1 .



Def : · a surface Sis called minimal if #= 0 . (critical print of Grea functional) .
· a parametrization X (u,v) is ismal if

IXn1=/Xr) = 1 , <Xu , Xu> = 8

Itsbeach Je XER -

i
· lecture

W
↓

⑲⑬im S is"minmual iff I isotheral penam . Xsto Xun+X = 8 .

ne

· f
,g : R->R satisfy CR-equation if -X = 0 PDE/camples conditione
= . --

.

From Complex Analysis, we know hif+ig is a hoomziphic function :
>g are called hmonic unjugates -
· Let X ,

Y be isotherine parahn . of minimal surfaces M ,Nist . the component
function are painise hanonic conjugate; then M ,N are called conjlgate-



malsurfaces .

2 :
Show that the catenoid

,
helicoid are wasjugate minimal surfaces .

fz f3
Catersid: X(4 ,) = (coshessu , cosursion , v) Basically , check :

91 92 X= Yu
,

Heliosid Y(u ,v)= (sinhuswire , -sinhrcssm , 9) Xu= -Yr .

Pf : Easyts chede that Xan+Xr=0 , YuutYou = 0 · andthat X ,Yare
isothermal pancur:

Xa= (-esshusin , esshuessi, 0)
Y = (eshusin , -coshressu

, 8)
=> Xu = -Y .

So they indeed
are conjugate

X = (sinhrcsu, sinusi, 1) panam .

=> Xu= Yu .

Yu : (Sninvasi , Sinursin , 1) .



&2 : Given the conjugate minimal surfaces X , Y , show that the surface
zt= costX+ sintY

is imimal forall +eR .

: Well show It is isothermal and Uzz=0 .

W. 0 : Zun = 1st Xun+ sintYum
Ev = cost Xrv + Sit You

Since X ,Y satisfy &Y = 0 , 24 = 0 , me have

-(2 = Zun+Zw = cost(Xan+Xr] + sint(YanY) 28 :

Remains to check It is an is thermal pham .

Zu= astYu+sintYn
,

Ev = esstXr+stYr .

<En
,
zv)

= cost<Xa, + sitcest(Xu
,
Yr) + sintrst<Yu,Xr>

-si2t<Ya, s Since X , Y are isthermal



-> smtcost <Xu ,Yr) +sintcost<Y , Xr> .

CRegris-> = switast >X
,
Xu)-smitast<Xr

,
Xv>

=Sintast (IXXrl) C

X is isothermal
1zu = <Zu ,En) = <astXu+smtYn

,
cestXn+smtYn)

=cost/XuR#Isintcst <Xu,YuD +SintlYul

=cost(Xul2+2smitcest</Xi) +sinit(YuR
=estIXuR-sint/Xrl -x"
= 12. where i= Mul= /rl ·

Similar argument to show (v = i .
So It is isothermal and bythe the It is minimal for allt



So we have obtained a one-perum , family of minimal surfaces

zi=cost(s) + smit for )
U

It isanimal forallt, Zo is the eatenoid. I is the heliesid .


