PROBLEM SET 1

Do problems 1 and 2. Then do 3 or 4, and 5 or 6. Use only the material
we've covered so far in the notes. (You may use results stated but not proved,
provided they aren’t exercises!)

(1) Let M be a complex manifold. Assume M is compact and connected,
and let f € O(M). Show that f is constant.

(2) Let V and W be vector spaces (over the same field). Prove that A" (V&
W) 2 Bpirgen APV @ NTW.

(3) In the following, I is a multi-index, z; are local coordinates on a man-
ifold, w and p are p- resp. ¢-forms, and £ is a vector field. Show the
following (locally is ok):

0, jel

(—1)£7ldl’[\{j}, j=1u€el
(b) Ea(pAw) = (ap) Aw + (1) A (§ow)

(4) Check the formula (cf. page 6 of the notes)

dw(€0,...,€P) = Doy EH{w(ER 8,8+

20§j<k§p(_1>]+kw([€]7 gk]’ 607 s 7§j7 s 75k7 s ’é‘p)

in the special case where dimM = 2 and w is a 1-form (so p = 1).
(Just do it in local coordinates x,y.)

(5) Make explicit and verify the formula Il,dw + dll.w = Ifw — [jw from
the notes (p. 8).

(6) Show that the (real) de Rham cohomology of R?/Z? has (in degrees
0,1,2) respective dimensions 1,2, 1. [Hint: the torus acts transitively
on itself by translation. Use the Observation on p. 8 of the notes.|
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