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Written Homework 7

1 2
(1) Find an example of a basis B of R? such that | —1 | = | 3 |. Is there more
2 0
B

than one such example?
(2) Let Bl = {Ul,UQ, Ug} be a basis for ]R3. Let BQ = {U3,U1, Ug}.
(a) Justify that By = {ug, u1,us} is a basis for R3.
1
(b) Let vg, = | 0 . What is vg,?
0 8,
(c) What is the matrix C' such that for any vector v, Cvg, = vg,?
(3) Compute det(5A3) for the matrix A below.

0 2 0 1 0 1 0 1 0 17
003 0101010
0004010101
000056 1010

A= 000065 0101
00 00O0O0M4TCO0T10
0 000O0O0OO0O301
0 000O0O0OO0OTUO0Z2FPO0
00 00O0OO0OO0OTO0DTO0T1
1 01 01 01 0 1 0l

(4) Recall that if A is an n X n matrix, then M;; denotes the matrix obtained from A
by deleting the ith row and jth column of A.

-2 0 2
Let A= 11 1
3 -1 5

(a) Compute all nine cofactors of A, as well as det(A). Let B be the 3 x 3 matrix
containing the cofactors, with each entry multiplied by the appropriate + sign.
So the ij-entry of B is (—1)""7 det(M;;).

(b) Compute ABT. You should get a diagonal matrix with the same number in
every diagonal entry, in other words, a multiple of the identity matrix. What
multiple is it (in terms of A)?

(c) Fill in the blank (with a scalar) to make this equation true:

1
()
(d) Compute the matrix B" when A is the 2 x 2 matrix

a b
A=[id]
and then use it to compute a formula for A~1. Does this agree with the
formula for A~! given in the textbook?

ABT = ( ? ) -1, therefore A7 = . BT.

The formula described above works for computing the inverse of any n x n
matrix. This formula does not provide an efficient algorithm (computer science
terminology) for computing inverses. Why? Compare it to the method of
computing inverses using Gaussian elimination, and think about how many
additions, subtractions, multiplications and divisions go into the two methods.
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The cofactor formula given above is however important and useful for
mathematical arguments.

(5) Let A = {:‘11 i’] and B = {_01 é]

(a) Compute det(A) and det(B).

(b) Using facts about determinants and without computing AB, argue that the
columns of AB form a basis of R2.

(c) Compute A~! and B~

(d) Compute the coordinates of the point (1, 1) in the basis formed by the columns
of AB. Express your computation abstractly in terms of A and B before you
use the specific A and B given above.

(e) What is the linear transformation 7' that will undo the change of basis in (c)
bringing your answer in (c) back to (1,1)? Write 7" with domain, codomain
and matrix. Express your computation abstractly in terms of A and B before
you use the specific A and B given above. Check that it works.



