MATH 321 Manifold(sI]a:l)nd Differential Forms

Homework 6 Solution
Due October 18, 3:00 p.m.

4.12 (6 points)
(i) Proof: (dxy,dzy) = 01,7 is obvious, so is the fact that dz;’s form an

orthonormal basis of the space of constant k-forms. O

(ii) Proof: Let a = >, ardzy, then (o, ) = Y a7 > 0 and (a,a) = 0 iff
a=0. U

(111) Proof: Oé(*ﬁ) = OéZI b[@[dxfc = ZI a[dil'[ Eb[@[dfl}[c = ZI a[b[afjdfl}[dx[c =
Yorambidr = (o, B)dzda, . . . dz,. O

(iv) Proof: By (iil), f(xa) = (B, a)dx = (a, B)dx = a(*3). O

(v) Proof: (xa,*8)dzr = *xa(x * 8) = (xa)f = a(*8) = («a,B)dz.So
(w0, 55) = (0, B). =

4.13 (6 points) Solution: Just tedious computations. (Omitted). O

5.6 (5 points)

(1) Solution: o~ = (341652), 7! = (625314), o7 = (562413) and 70 =
(415236).

(ii) Solution: o' = (21345...n), 77t = (r23...(n — 2)(n — 1)), o7
(n1345...(n —2)(n — 1)2) and 70 = (2n345...(n — 2)(n — 1)).
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5.7 (3 points) Proof: Straightforward.



