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Exercise 2-1

Problem
Let �(t) =

�
x(t), z(t)

�
(� 2 I) be a parametrized curve on the

xz-plane satisfying
�
x0(t)

�2
+ (z0(t))2 = 1 (t 2 I), (⇤)

where I ⇢ R is an interval. Consider a surface

p�(s, t) :=
�
x(t) cos s, x(t) sin s, z(t)

�
,

which is a surface of revolution of profile curve �.
1. Show that p� is pseudospherical if and only if x00 = x holds.
2. Can one choose I = R?
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p = Pj = (x(t)css , x(i)sus , z(t)
the surface of revolution with profile

are J.
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Exercise 2-1

x00 = x ) x = A cosh s+B sinh s:
I A2 �B2 > 0, x = ±

p
A2 �B2 cosh(s+ ↵),

I A2 �B2 < 0, x = ±
p
B2 �A2 sinh(s+ ↵),

I A2 = B2, x = ±Ae±s.
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Exercise 2-1

x = e�s

z = �
p
1� e�2s + cosh�1 es
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Exercise 2-1

x = A cosh s
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It z= 1 Ash--
sihE In

z= ) ---
↑ not an elementary fet.
Celliptic integrals



Exercise 2-1

x = A sinh s
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Exercise 2-1

2. Can one choose I = R?
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Exercise 2-1

Q: Does the fact that I can only be defined on a finite
interval mean that the looped �(t) cannot be? I
might be wrong.
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--

O(t)
taking the universal

cover of the loopO -> defined on R
-



Exercise 2-2

Problem
Let a and b be real numbers with a 6= 0. Compute the Gaussian
curvature of the surface

p(u, v) = a(sech v cosu, sech v sinu, v � tanh v) + b(0, 0, u).
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prendosphere
↑
rotation paracter

helical surface
(cosU-siU

+b%)



Exercise 2-2
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