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1.5 Elementary Matrices

1.5.2 Find a row operation that will convert the given elementary matriz to
an tdentity matriz.

100
1 0
@ (51) o (o1

(a) Add 3 times the first row to the second row. (b) Multiply the third row

by 1/3.
1.5.4 Let
8 1 5 3 4 1
B=1|2 -7 -1, C=\|2 -7 -1
3 4 1 2 =7 3

Is it possible to find an elementary matriz E such that EB = C'? No. Let’s
consider the possibilities. The elementary row operations are (i) multiply a
row by a nonzero constant, (ii) interchange two rows, (iii) add ¢ times row
¢ to row j. Since the first row of B does not appear in C', we cannot use
operation (ii) to go from B to C. On the other hand, operations (i) and (iii)
change only one row of B. Since B and C' have two rows that are not equal,
we can’t convert B to C' with an operation that changes only one row.
1.5.5 Consider the matrices

b (0w ()

If a 2 X 2 matriz is multiplied on the left by one of these matrices, what
elementary row operation is performed on that matriz?

(a) Exchange the two rows.

(b) No elementary operation. Multiplication by (b) changes two rows by
different nonzero multiples.

(c) Add —2 times row 1 to row 2.

1.5.7 Find the inverse of
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34 -1100 10 3 010

10 3 010], 34 -1100

25 -4 001 25 —-4001
10 3 0 1 O 10 3 0 1 0
04 -101 -3 0}, 01 0 -1 1 1
05 —-10 0 =2 1 04 -10 1 -3 0

—_

30 1 0 103 0 1 0

, 0 -1 1 1

001 —1/2 7/10 4/10
100 3/2 —11/10 —6/5
010 -1 1 1
001 —1/2 7/10 2/5

—11/10 —6/5

1

(1/2 /10 2/5
1
1
0

Thus

10 1/2 —-1/2 1/2
() A=101 , A7'=10 0 1
11 /2 1/2 —1/2

1.5.9 Find the inverse of

kb 0 0 0 1/kk 0 0 0
{0 & 0 o0 S o 1k 0 0

@ A=1o 0k o 4 =0 0 1k o
0 0 0 kK 0 0 0 1/k

00 0 k 0 0 0 1/k

o 0 Kk o0 L o 0 1k 0

O A=1o % o o =0 Uk 0o o0
ks 0 0 0 1k, 0 0 0
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1.6 Further results on invertibility
1.6.2 Solve the system

4.T1 - 3$2 = —3,

2$1 — 5(E2 =09.

Write in matrix form Ax = b, with
4 -3
(1),
-1/(-5 3
-1 _ —*
4= <—2 4) '

()-7 (5 ) ()= ()

1.6.23 Let Ax = 0 be a homogeneous system of n equations in n unknowns
with only the trivial solution. Show that if k is any positive integer, then
A*z = 0 also has only trivial solutions. Since Az = 0 has only the trivial
solution z = 0, the matrix A is invertible. If A is invertible then AF is
invertible, with inverse (A~1)*. Since A* is invertible, the system A¥z = 0
also has only the trivial solution.

Then

Thus



