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Exercise 5

Set

H*(—1) = {x = (2%, 2',2)T € E}; (z,2) = —1,2° > 0},

and take a parametrization
1
f :D> (U,U) — m(l —|—u2 +02’2u,2v) S HQ(_l)

of H%(—1), where D := {(u,v) € R?; u? +v? < 1}.
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Exercise 5-1

Problem (Ex. 5-1)

Let [eo(u,v), e1(u,v), ea(u,v)] be an orthonormal frame as

_ _ fu _ o
SR R o

For the induced connection V of H?(—1),

o Compute (Ve,ej, ey) fori, j and k run over {1,2}.
o Compute Ve, Ve,e2 — Ve,Ve, €2 — Vie, e,)€2-

2023/05/30 3 /7




Exercise 5-1

Aro=1—u? -0
fz)\ 1(1—|—u2+1)2 2u, 21))
w = A2 (4w, 2(1 + u? —v?), duw),
= A2 (4w, 4uv, 2(1 — u® 4 v?), 4uv),
=)\ Y2u, 1 +u? — 02, 2uw),
o = A1 (20, 4uv, 1 — u? + 0%, 2uw).
=
De,e1 = eg — vea, De,ex = vey

D6261 = ues D62€2 = €y — uej.
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Exercise 5-1

A:o=1—u2— 0%

Velel = —vey, V3182 = veq

Ve261 = ues V3262 = —ueq.

Vel Ve262 — V62V3162 — V[ehez]eg =
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Exercise 5-2

Problem (Ex. 5-2)
Let D := (0,00) x (—m,7),

f:D > (r,t) — (coshr,sinhrcost,sinhrsint) € H*(—1)

and set

UO:f7 vlzfra V2

Fre

smh T

o Find a parameter change ¢: (r,t) — (u,v) = (u(r,t),v(r,1)).
e Find a 2 x 2-matrix valued function © = O(r,t) satisfying
(81, 62) = ('Ul, ’02)@.

2023/05/30 6 /7




Exercise 5-2

vy = (sinhr, coshr cost, coshrsint), vy = (0, —sint, cost)
er = A 1(2u, 1+ u? — v?, 2uv) = (cost)a + (0,1,0),
es = A\ 1 (2u, 1+ u? — v? 2uv) = (sint)a + (0,0,1)

a= <sinh r, 2 sinh? g cost, 2sinh? g sin t)
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