[ Math 4530
homework due March 30 - parts of Oprea4.2.5, 4.3.4

L 4.2.5 -graphing part; computations for Gauss and mean curvature are due this Friday, April 5
[ >
(> restart:
r> with(plots):
War ni ng, the name changecoords has been redefined

> x:=(u,v,t)->[cos(t)*sinh(v)*sin(u)+sin(t)*cosh(v)*cos(u),
-cos(t)*sinh(v)*cos(u)+sin(t)*cosh(v)*sin(u),
u*cos(t)+v*sin(t)];
#t he book calls this famly hel cat because it is a 1-paraneter
#famly of surfaces which interpolates the catenoid to the

hel i coi d.
#amazingly, the gij matrices for each of these surfaces are the
sane!

x:=(u, v, t) - [codqt) sinh(v) sin(u) + sin(t) cosh(v) cogu),
L —coqt) sinh(v) coqu) + sin(t) cosh(v) sin(u), u cogt) + v sin(t)]
> plot3d(x(u,v,Pi/2),u=0..2*Pi,v=-1..1);
#cat enoi d

r> ani mat e3d(x(u,v,t),u=0..Pi,v=-1..1,t=0..Pi/2, frames=30);
#you can make a novie of the transformation, that’'s what this
#command does. If you try it from Maple you can nouse on the
#out put and nmenu itens appear which let you | ook at the ani mation




> hen: =(u, v)->[2*sinh(u)*cos(v)-2/3*sinh(3*u)*cos(3*v),
2*si nh(u) *sin(v)-2/3*si nh(3*u) *si n(3*v),
2*cosh(2*u) *cos(2*v)];
#Henneberg' s surface

hen:=(u,v) -
% sinh(u) cogVv) —% sinh(3 u) cog3 V), 2 sinh(u) sin(v) —:—23 sinh(3 u) sin(3 v), 2 cosh(2 u) cog2 v)%
~> plot3d(hen(u, v), u=0..1,v=0..2*Pi, gri d=[ 50, 50]):




> cata: =(u,Vv)->[u-sin(u)*cosh(v), 1-cos(u)*cosh(v), 4*sin(u/2)*si nh(v/

2)]1;

#Catal an’ s surface

cata:=(u, V) - %J —sin(u) cosh(v), 1 — coqu) cosh(v), 4 sin% u%nh% v%
> plot3d(cata(u, v),u=0..4*Pi, v=-2..2, grid=[40, 40]);




C> enn: =(u, v)->[u-unr3/3+u*v”"2, v-v~3/ 3+v*unh2, ur2-v~h2];
#Enneper’s surface
1 1
enn:=(u,V) - @—§u3+uv2,v—§v3+vu2, uz—vza
"> pl ot 3d(enn(u, v),u=-2..2,v=-2..2);




r> plan:=(u,v,c)->(c*u+sin(u)*cosh(v))/sqgrt(1-c"2),
(v+c*cos(u)*sinh(v))/sqgrt(1-c"2),
cos(u)*cosh(v)];

#pl anar |ines of curvature

u+sin(u) cosh(v) v+ ccogu)sinh(v)
plan:=(u,Vv, c) - E

, , coqu) cosh(v)E
] V1-c? J1-c?
r> plot3d(plan(u,v,.3),u=0..6*Pi,v=-1..1,grid=[80,40]);
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" > sherk5: =(u, v)->[arcsinh(u), arcsinh(v),arcsin(u*v)];
#Sherk’ s surface

L sherk5:= (u, v) - [arcsinh(u), arcsinh(v), arcsin(v u)]

> plot3d(sherk5(u,v),u=-1..1,v=-1..1);




[

434
> f:=(x,a)->a*cosh(x/a);

f:=(x,a) - acosh%%

> A =solve(f(.6,a)=1,a);

A :=.7450710899
> SA =2*2*eval f(Pi)*int(sqrt(1+diff(f(x,A,x)"2),x=0..(.6));

#surface area fornula for a
Cal cul us

rotated graph, fromnultivariable

SA = 8.381581464

> 2*eval f(Pi);
#Area of two radius 1 disks,

notice this is |l ess than SA above
6.283185308



