(1) (a) Let uy,...,up—1 € R™ Let A be an orthogonal n x n matrix
with det A > 0.
Prove that A(u1) X ... A(up—1) = A(ug X ... X Up_1).
Hint: let w € R™ be any vector. Show that (ug, X ...Xup_1,w) =
(A(u1), X ... x A(un—1), A(w)). On the other hand, observe that
since A is orthogonal,

(U, X ... X tup—1,w) = (A(ur, X ... X up—_1), A(w))

(b) Let u; = (1,2,0,0),u2 = (0,1,1,0),us = (0,1,—1,1). Compute
volz(P(uy, ug,uz) and ||u; X ug X ug|| and verify that they are
equal.

(c¢) Letuy,...,up—1 € R™ Provethat ||u1X...Xup—1|| = voly—1(P(uy,...,uy_1)).
Hint: First, use part a) to reduce the situation to the case when
Up, ... up—1 € R*1 x {0} € R™. Then show that both sides
of the formula change in the same way under elementary row
operationson uq, ..., u,_1. use it to further reduce the situation
to the case uy =eq,...up_1 =€n_1.

(2) Let U C R™ be open and let f: U — R be C! where n > 1.

Consider the graph of f with the parametrization o(z1,...,2,) =

(X1, .., 2p, f(2)).
Prove that vol,(«a) = 8’“ \/1 + (%)2 +.. (8%)2

(3) Let f: (—1,1) — R be given by f(t) = +/|t|.
Prove that the graph of f is not a manifold.




