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(Connections and differential forms)
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Exercise 1 5 points
Let M C R? be open. On E = M x R? we define two connections V and V as follows:

- 0 —xdy = 0 —zdx
vear (g, o) v=an (5 79N

Show that (E, V) is not trivial. Further construct an explicit isomorphism between
(E,V) and the trivial bundle (F,d).

Exercise 2 5 points

Let M = R®. Determine which of the following forms are closed (dw = 0) and which
are exact (w = df for some 6):

a) w=yzdr+zzdy+ zydz,
b) w=zdr+ 2*y*dy + yz dz,
c) w=2zy*de Ndy + zdy N dz.

If w is exact, please write down the potential form 6 explicitly.

Exercise 3 5 points
Let M = R". For £ € T(T M), we define w® € Q' (M) and xw® € Q" 1(M) as follows:

WH(X)) = (€, X)), x( X, ..., X,) =det(§, Xo, ..., X,), Xi,..., X, € D(TM).
Show the following identities:
df = WY dxw® = div(€) det,

and for n = 3,

dw® = xw™%,



