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Due: after the lecture in the beginning of the next term

Exercise 1
Let F:IR® — IR® be defined by F(x,y, z) = (zy,yz, zx). Calculate

F*(dz), F*(ydx+ zdy), F*(zdxANdy), F*(dxAdyAdz).

Exercise 2

Define the Mo6bius band and show that it is not orientable.

Exercise 3

(a) Show that the product of two orientable manifolds is orientable.
(b) Let M be the Mébius band. Is M x IR orientable?

Exercise 4

In the following cases describe an orientation of M (in terms of coordinate charts or
nonvanishing forms) and calculate the integral [ ) W With respect to this orientation:
(a) M =(0,1) C R, w = zdx.
(b) M =S' C R?, w = dx1 + dxs.
(c) M =85?CR? w=dz Adzs.
(d) M =5?CR’ w=dunde
Exercise 5

Let w be a 1-form on S?. Assume that w is invariant under rotations ¢ € SO(3), i.e.

p*w = w. Prove that w = 0. Is the same conclusion true for a 2-form?



