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1 be the (n — 1)-form on R™ \ {0} defined by

n
Z(—l)i_lxi dri A+ ANdx; A ANdx,,
i=1

1

Wn—1 = ey

where dz; is omitted and r = (22 + -+ 22)1/2,

(1)
(2)

Show that w,_1 is closed. Compute dr A w,_1.

Let F: R? — R3\ {0} be given in spherical coordinates by

(y1,y2) — (psinf cos ¢, psin @ sin @, p cos 9),

where p, 0, ¢ are smooth functions on R?, p > 0. Compute F*wy expressed
in dp, df, d¢.

Let U1 = R”\{(xl,O, . ,0) | T Z 0} and U2 = R"\{(xl,O, . ,O) | sl S 0}
so that Uy UUs = R™ \ {0} and U; N Uz = R x (R*1\ {0}). Compute
0*[wn—2], where 0* is the connecting homomorphism in the Mayer-Vietoris
sequence for {Uy,Us}, 8% : H"2(U; NUz) — H" Y(R™\ {0}).

Second updated hint: w,_s is considered as a form on U; N Uy = R X
(R™=1\ {0}) which is constant in the first factor. Explicitly, set s = (23 +
oo+ 22)1/2 50 that 72 = 2?2 4 52, and

n
Wng = 5n1_1 S (=1 ey daa A Ay A A d.

j=2
Choose a partition of unity {pi, p2} subordinate to {Uy, U2} with functions
of the form a(z1/s). Since p; has support in U; (and thus vanishes on
{(21,0,...,0) | 1 > 0}) the form pjw,_o is well-defined on Us, and vice
versa pow,_o is well-defined on U;. Define functions «,, by

t
1
n(t) = cn da
onlf) = e /_oo(1+y2)”/2 /

do they give a proper partition of unity?

Some computations: The computation of 9*[w,—_2] involves computing
dpy A wy—o. With p; = a(z1/s) we have

1 n
dp, = o/(xl/s)g—3 <s2d:c1 —x Z xid:m) .

=2
1
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This gives

dp1 N wp—2

1 n
’(ml/s)8—3 <s2dx1 —x Z xidxi>

=2
n

(=1 ajdag Ao Aday A Aday,

(@1/8) 55 s Z(—l)j_lxj dry Adza A~ A d/ag A= ANdxy,
s

Jj=2

n
-1 Z (—1)j_1xi:vj dey Ndxg N - Ndx A --- N day,
i,j=2

1
/(371/5)@

n
s2 Z(—l)j_lxj dzy Ndxo A--- ANdzj A - ANdzy, + s2xydxs A -+ Ndzy,
j=2

n

1

(w1/5) S (=1 ey dey A Adag A Ady,

o (11/8)———"—wp_1

— o (21/5) (1 + (511)2)“/2 W1

With the choice of a above we have o/ (t) = ¢, (1+1%)""/2 and we conclude
that

dp1 Nwn_2 = Cpwp_1.

Note that the constant ¢, is determined by the fact that {p1,p2} is a par-
tition of unity, so in particular lim; . ay,(t) = 1.



