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18. The pseudosphere has finite area! Use (5.5) and (4.12) to show that the infinite pseudosphere of 
radius R has finite area 2πR2....

d s = Rds
y

=
R dx2+dy2

y
(5.5)

d = ABdudv (4.12)

Using (5.5) didn’t work out for me, but I was able to reach the correct result using (5.2) and (4.12).*

d s2 = X2 dx2 + dσ2 = Re-σ/R2 dx2 + dσ2 (5.2)

Using (4.12), let A = X = Re-σ/R and let B = 1, where dx = du and dσ = dv.

d = Re-σ/R dx dσ
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∫0
2πe-σ/R  x σ = -R2 e-σ/R0

∞
[x]0

2π

     = -R2 e-∞/R + R2 e-0/R (2 π - 0)

     

     = 0 + R2 × 2 π - 0

     

     = 2 πR2

     

*My first attempt  using (5.5) failed because I forgot that ymin = 1 on the map of the pseudosphere. Note 

that the exercise requests a calculation based on variables in the hyperbolic plane, but my answer is 

based on variables on the pseudosphere.


