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A second example embedding a curved-space 2-d metric in 3-d flat space.

This time, our 2-d metric is

ds2 = cosh2
( r
R

)
dr2 + r2dφ2 (1)

Here, the φ component is already in the required form, so we can equate
this to the cylindrical metric directly:

dz2 + r2dφ2 +dr2 = cosh2
( r
R

)
dr2 + r2dφ2 (2)

dz

dr
= ±

[
cosh2

( r
R

)
−1
]1/2

(3)

= ±sinh
( r
R

)
(4)

This integrates directly to give

z =±Rcosh
( r
R

)
(5)

The upper lobe of this surface looks like this (there is a lower lobe which
is a mirror image of the upper one):
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