Math 122, Solution Set No. 11

1 7.2.10

Note that M, (R) = R™ under the identification [Ay, ..., A,] < ((A1)',...,(A,)"). Using this
identification, we see that the given form is just the standard dot product on R™ and therefore
positive-definite, with an orthonormal basis given by the matrices e;;,1 < 4,7, < n where e;; is the
n x n matrix having a 1 in the (4, )" position and zeroes elsewhere.

2 7.2.15

(a) Let w € (Wy + W)t = (w,w; +0) = OVw; € Wy = w € Wi, Likewise w € W3 and so
(Wi +Wo)t CWEUWSE. If w € Wit UWS, then it follows from bilinearity that w € (Wy + Wa)* .
Therefore (W + W)+ = Wit U Wi

(b) Let w € W. Then for any v € W+, (v,w) =0 and so w € W+ = W C W+,

(c) Let Wi C Wy and w € W3-, Then (w,ws) = OVwy € Wy = (w,w;) = OVw; € W since
W1 C Wa. Therefore W3- C Wit.

3 7.2.17
(a) It is easy to compute that the matrix of the form with respect to the standard basis is:
10 00
V=101 0 0
0 0 01

(b, ¢) It is easy to check that the basis m;; is orthonormal:
10 0 V2/2 0 v2/2] Jo 0 )
0 0]"|v2/2 0 |’|-v2/2 0 |’[0 1

and that the signature with respect to this basis is (3, 1).
(d) Likewise check that {C;} is a basis for the trace-zero subspace, where:

(61’62’63)_([\/%/2 _%/QH& @/2},[_\%/2 V?ﬂ)

Then the matrix of the form with respect to this basis is computed to be:

(mn,mu,mzhmm) = ([

Thus the signature is (2, 1).

4 7.2.23
a0 ]



(a) Let P € GLo(F3) and consider PAP?. If welet P = {CCL Z] , then PAP! = [

0 1
1 0

form.

} b/c det (P) =1 and 2 = 0in Fy. Therefore A is not diagonalizable as the matrix of a bilinear

(b) By explicit computation, we can check that the orbits are:
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