n1= (% Define a patch. =)

x={(v?+1) Gos[u], (v?+1)Sn[u], v}

(» Qearly x is snooth, and one-to-one on the strip where -sw<u<m. *)
cut= {(1+v?) Qos[u], (1+v?) Sn(u], v}

n2i= (% Conpute partial velocities. %)
Xy = D[X, u]
Xy = D[X, V]

ouz= {-(1+v?) Sin[u], (1+v?) Qos[u], O}

oz {2v Gs[u], 2vSn[u], 1}

n4i= (% Check for regularity. =)
Xy x Xy /7S nplify

ou= {(1+v?) Qos[u], (1+Vv?) Snfu], -2 (v+Vv®)}
(* Since 1+v? is never zero, and cos(u) and sin(u) can't be similtaneously zero,
Xy X Xy is clearly never zero, and thus x is regular. =x)

ns= (% Conpute E'F, and G for patch x. =)
eE = Xy. Xy
fF=Xy. Xy
gG = Xy. Xy

outfs]= (1+v2>20)s[u]2+(1+v2)29'n[u}2
outlsl= 0
o= 1 +4v? Qos[u]? +4v2 Snfu]?

nigl= (% Express the 1st fundamental formin [ocal coordinates. =*)

g={{eE fF}, {fF, gG}} //Snplify;
g// MatrixForm

(1+v2)? 0
0 1+4v2

Qut[9]//MatrixForm=

o= (% Label the determinant...since it shows up in nmore than one formila. =*)
w=Det [g]

ouio= 1 +6v2 +9v* +4vE

n1i= (% Conpute unit normal in local coordinates. =*)

Xy *x Xy
uJ = //FullSnplify[#, Assunptions- {ue Reals, ve Reals}] &
'\/W
Qos [u] Snu] 2v
out[11]= { , , - }
\/1+4v2 \/1+4V2 \/ZI.+4V2
(» This is equivalent to ——=2— )
Norm [Xy x Xv]
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ni2= (% Conpute the "partials of the partial
Xuu =D[xu: uj
Xw =D[Xy, V1
Xyv =D[Xv: V]
oupz= {-(1+v?) Qos[u], -(1+v?) Sinfu], 0}
ou13= {-2v S n[u], 2v Qs[u], 0}
ouf14= {2Qos[u], 2Sn[u], 0}

misi= (% And L,M and N.
IL=Xy.uU
M= xg, . uU
nN = X, . uU

*)

(1+v2) s[u]? (1+v2) Snfu]?

oufis}= — -
A/1+4v2 /1 +4 V2
ou16l= 0
2@s[ul?2 2Sn[u]?
out[17}=

"
\/1+4V2 \/1+4V2
n18i= (% So the 2nd fundanental form in | ocal

i1l ={{L ma, {"MM nN}} //Snplify;
i1l // MatrixForm

1+v2

A/1+4v2

0

0

Qut[19]//MatrixForm= 2

A/1+4v2

nzoi= (% SO Gaussian and nean curvature [in terns of our |ocal coordinates] are ...

velocities." =)

coordinates, is...

*)

*)

Det [ill]
kK= —————//FullSinplify
w
gGIL +eEnN - 2fFnM
hH= /7RIS nplify
2w
2
out20= —
(1+V2) (1+4v?)2
1-2V2
out[21]=

2 (1+v?) (1+4v2)3/2

(» Notice that Kis strictly negative,

has maxi num nagni t ude when v=0, and goes to 0 as V-w. =*)

* H switches sign upon crossing the v=e—— and v=——— parameter curves.
gn up g p

(» Do these observations appear to be consistent with the plot bel ow.

2 2

*)
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2= ParametricP ot 3D[X, {u, -m, =}, {v, -1, 1}]

out[22]=




