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Throughout, U, V ... will denote open subsets in some Euclidean space.

(1) (a)

Show that
A AltH(R?) x Alt'(R?) — Alt?(R®)
is surjective. Is
A AltH(RY) x Alt'(R*) — Alt?(R?)
surjective? Justify. [10]

Compute HO(U). [10]
Let U =R? —{(2,0): 2 <0} and V = R? — {(2,0) : 2 > 0}. Find a basis of H(UNV)

and H*(U UV). Find the matrix of the linear map
d: H(U,NUy) — HY (U UUy)

with respect to these basis. [10]
Let ¥ C R3 be a knot. Compute HP(R? — X), p > 0. [10]
Show that RP"~! is orientable if and only if n is even. [10]

Let F' be a vector field defined on V and let € V be an isolated singularity of F'.
Define the index of F at x. Let F be the vector field F(z,y) = (y,z) on R%. Compute
the index of F at (0,0). [10]



