Solution
Exercise 1

1. BA (a5 x5 matrix) ABD (a 3x1 matrix) and ABABD (a 3x1 matrix)
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ShowtlutA=[: ':]hasminme.

e ’]isanymuix,dunAc=[’ "][" ‘]=[""‘ ’*”‘]. Since the
c d 0 ojlc & ] v

~(2, 2)-entry of AC is not 1, AC can never equal I for any choice of the matrix C.

ShowdmA=[“ ‘]lusinmsec;[‘: :]
10
We verify that AC = Iand CA = I

and

8.a) m=3, O<r<m and r<n

30
b) r=1, m=3, n=2; A=|2 0
10
9.
10.

10. (a) The reduction [A I} — [I A7) is as follows:
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Hence A7 = [ } = %[ 11 -3} by the matrix inversion algorithm. Of course
41 1A '

Jthis can be checked by verifying that AA™ =Tand A4 = I.
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(b)
We try the algorithm on A to get: X
(13 2100
[AIl =l12 06010
(2 8 8 0 01
'13-2100"_
—=lo -1 2 -1 10
[0 2 4 =2 0 1
. [1 3 -2 10 0]
—+]lo -1 2 -1 10
[0 0 o0 —4 2 1]

Since A will never be transformed to the identity matrix by elementary row operations,
A Is not invertible.



11 (a)

1
1
A= 1
1

Lo b =
[
—_

(b) U has 4 nonzero entries on the diagonal
= A has 4 nonzero pivots
= Gauss-Jordan will work
= A~ exists
{(c) If the last diagonal entry of I/ was zero = Ay =1+04+9 =10,

(d)
1

P = = P4 has reversed rows & AP has reversed columns.
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The lower reduction to row-echelon form is as follows:
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and U

=y

5 0 00
0 0
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-3 8

-2 4

= LU where L =

Hence A
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