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11. The Poincaré upper half-plane is defined as the set {(z.y) €
IR? | y > 0} endowed with an abstractly given first fundamental
form (or metric) (g,;) = J7(; ). Although this metric is not
induced by a surface f in JR®, one can nevertheless calculate
the Christoffel symbols and the geodesics*® as quantities of the
intrinsic geometry, see Figure 4.9, Hint: The geodesics are the
curves with constant x as well as the half-circles whose centers
lie on the r-axis. Introduce appropriate polar coordinates.
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12. Calculate the Gaussian curvature of the Poincaré upper half
plane along the lines of 4.26 (ii).
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13. Show that for z = r + ty € T all transformations
az+ b
cztd
are isometries of the Poincaré upper half-plane, i.e., preserve the
abstract first fundamental form g;; above.
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14. Let Alx) be a positive differentiable function. For an abstract
surface of rotation with metric ds? = dr” + A (x)dy* (“warped
product metric” ), calculate the Christoffel symbols and show
that the r-lines are geodesics parametrized by arc length. What
do the rest of the geodesics look like”
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