Math 33A Fall 2005 Homework Assignments  Eberlein
HW # 3 due Wednesday September 21

95#3,5,6,10, 19, 21, 27, 47
9.6#5,7,13,21,22

Extra Problems

1. Let A,B be3x 3 matrices. Show that (A B)t = BtAt where X! denotes the transpose of X.
(Hint : 1f X, i denot%the entry of X inrow i and col umn Js then by definition of the matrix
transpose we see that xt i = XJ Now compute (AB) and (B A ) from the definition of theij
entry of aproduct of matrices and show that these entrles are equal for ali,. Question: Does
your proof work for n x n matrices, not just 3 x 3 matrices ?)

2. Let x,y be elements of IR3 regarded as 3 x 1 matrices (column vectors). Let A bea3 x 3 matix,
and let Al denoteits transpose matrix. Show that Ax-y = x-Aty foral x,y in [Rs, where - denotes
the dot product , and Ax , Aty denote matrix products.

(Hint : Recall that x-y = ytx = xty, matrix products, for al x,y in IR3. Use thisfact and the result
from problem 1 to evaluate Ax-y and x-Aty.)

3. Let x,y be elements of IR3 regarded as 3 x 1 matrices (column vectors). Let A bea 3 x 3 matrix,
and let Al denote its transpose matrix. Show that (*) Ax-Ay = x-y for al x,y in [R3 - Ala=1d
(the identity matrix) = the columnsof A are orthogonal to each other and have length one,
regarded as vectorsin [RB.

Remark : A matrix A satisfying (*) issaid to preserve dot products. Matrices A satisfying (*) are
called orthogonal matrices.

(Hint : Usetheresult of problem 2 to prove the first equivalence. Y ou will aso need the fact that if
X isavector in IR3such that x-y =0 for aII yin [R3 then x = 0 (explain why). To prove the second
equivalence observe that the statement A tA=1d is equivalent to saying that (A A) =0ifi#jand 1
if i =j. These conditions on the entries of A tA say something about the dot products of the
columnsof A. Explain.)



4, a) Suppose A isa3 x 3 matrix such that Ala = Id, and let Cl,CZ,C3 denote the columns of
A. If we know thefirst two columns C1 and C2’ then how many choices are there for the remaining
column C3 ? .
3
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b) Finda3x 3 matrix A such that AlA = 1d and | 4

5?/72 sthefirst column of A.
1

2

(Hint : In part @) use aproperty of cross products and the result of problem 3. In part b) usethe
result of problem 3. There are many correct answersin part b). )



