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Diese Aufgaben sind schriftlich auszuarbeiten und am 12. Dezember
vor der Vorlesung abzugeben. Fiir jede Aufgabe gibt es 4 Punkte.

Zweierabgaben sind erlaubt. Bitte bei der ersten Abgabe Matrikel-
nummer(n) angeben.

Aufgabe 1. Denote by (e, ...,e,) and (f1, ..., fn) two bases of a vector space V.

a) Determie the matrix of basis change between the dual bases (e, ...,€5)
and (ff, ..., f¥) from that between (e, ...,e,) and (f1, ..., fn)-

b) Determine the relation between the determinants ej A...Ael and fiA... A
f¥ on V that are normalized with respect to (ey,...,e,) and (fi,..., fn)
respectively.

Aufgabe 2. A bundel metric on a real vector bundle F is a section
hel(E*® E")

(often denoted by (.)) that fiberwise is a positive definite symmetric bilinear-
form. Show that an O(r)-valued cocycle defines a bundle with bundle metric.
Conversely, show that a bundle with bundle metric admits a bundle atlas such
that all cocyles take values in O(r). Show that every bundle admits a bundle
metric.

Aufgabe 3. Determine the isomorphy classes of real line bundles over S*. (Choose
a bundle metric. Then a unit length section is either globally defined or not...)

Aufgabe 4. Show that
ZR]}M = {(p,U) € RP" x Rn+1 | V€ p}

with m: Xgpn — RP", (p,v) — pis a line bundle on RP" (the so called tautological
bundle). Is Xppr trivial?



