HOMEWORK 8
DUE NOVEMBER 10

There are two problems to turn in.

(1) Let t: E — M be a smooth vector bundle of rank k. Suppose {U,} is an
open cover of M which is equipped with local trivializations for E:

Wu: Elu, — Uy x RE,

Let gup: Ux NUp — GL(k,R) be the corresponding transition functions.
Show that for any p € U, N Up N U,:

8ap(P)8pr (P) = 8ar (p).
This is called the cocycle property for the transition functions {gp}-

(2) Recall that CP! can be identified with the set of lines ¢ in C2. Define
V=A{(z,22) | L € CP!,(z1,2;) € l} C CP' x C2.

(a) Show that V has the structure of a (real) rank two vector subbundle of the
trivial rank four bundle CP! x C2 = CP! x R* over CP'. (b) Let 0 C V be
the image of the zero section of the bundle V. Construct a diffeomorphism

V\0 = R*\ {0}.



