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4. COHOMOLOGY COMPUTATIONS 301

4. Then for any n, the diagram

H U, F) 2= A U,0)
HY | | HY
W5 2 gnw,g)

commutes.

K Show that if a family of subgroups {G,} of a fixed group G is given, W-ith
the property that any two are both contained in a third, then the union
L = UaGa is & subgroup of G, which satisfies the universal property for the
direct limit of the subgroups. (Here the maps between the subgroups are
the inclusion maps when one is contained in another.)

I Show that if a direct system of groups {G,} and maps H?® are given, such
that every map H? is an isomorphism, then the direct limit L of the system
of groups is also isomorphic to each, and in fact the natural map h, : G, — L
i« an isomorphism. (Use the universal property of the direct limit.)

VM Let X be the Riemann Sphere C., and let Uy = X — {0} and U; = X — {00}
be the standard open covering U of X. Compute H'(U,Ox[n - x]) for all
n exphicitly by writing down the spaces of relevant cochains, computing the
I-cocycles and 1-coboundaries, and taking the quotient group. Show that
this cohomology group is a complex vector space.

N Let (f,,. 4.) be an n-cocycle for a sheaf F. Show that if any two of the
indices are equal, then f.., i« = 0. Show that if all of the indices are distinct,
and o is a permutation of the indices, then ,o(i.).....a(s.) = m(a)flo....,i"
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