1 1] 1) v SOEIG) W) 2 2
1 —1} M 1] E)(z)ﬂ-:)fo (oo +E)| T -7 -
11 1 1] | @ O %
1=t =1 o O

It is also possible that AB = AC, but B # C.

In particular it is possible for AB =0, but A#0 0~ /X’
AND B #0

Defn: If A is a square (n x n) matrix, A’ = I, j
Al = A, AF = AA A

1 21 1 2171l 2 i+ (2)3) f')f””’"?“f)
b {3 4} B [3 4 {3) 4] =l roe@) 3w +@)

The transpose of the m xn matrix A = AT = (aj;). |




2.2:

Defn: A is invertible if there exists a matrix B
such that AB = BA = I, and B is called the
inverse of A. If the inverse of A does not exist,
then A is said to be singular.

Note that if A is invertible, then A is a square

matrix.
mih X AR %
71 7N
Thm: If A = {z Z] , then A is invertible if and
' Whi(_?h case .

only if ad _

b sl RFl

0‘\0("96 = [/)(V)'“ 3('}) = Y-6 = -7



2 3 4
Find the inverse of |4 5 6.
6 7 9

Long method: |2 3 4 Tyi [ 12 (T13
o 4 5 6 To1| Zoz [Taz | =

6 7 9 T31 | 32 |33

)
/

=Ax19 + dx9z + 6x32  4x13 + Sxoz + fTas
611 + TZo1 + 9231 /6215 + Txon + 9239 6561571’23 + 9133
1

30 0
051 0].
ﬁ01

[ ~ { N
S
for 11, z21,231. "'37 [}0) (‘ & n 0{

,
for 12, z22, T32. f’? [(’)J L
f . [ %K (
Oor I13,T23,Z33. 4,9 |

11100
010
7 9o/ o/l1

SO/W nJ E g < y £ fe'ms % ej va TL/C”I‘J"
A exists = | A /jj has

/
450//’7

2:1:1_1/-|— +4dxg1 2219 + 3was + 430 2213 + 323 + 4dwas I

A

So solve,

i |

1
RN RN O

o~
S
A

~J] U 0 =~ Ut W =] v Ww
O O OO
#—_ﬁ-—‘—_“

oo o= OO OO0

Or %_method, solve
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o O

o — O

- O O

=H O

o0 -

L N =H o

J, (RQ — 2R — RQ,RS — 3R — Rg)

I (—R2 = Ry)

—_ /N/
.b\r\
o
L=
<
—
—
o O
o o 1
_ o O
~—
o o — N
— o
_ A P
— &
|
l\"lullllv
mm =H ™
[t
oY o
[ + o= O
oS
™N OO ~— [ [ o T e
R [ ——

J, (Rl — 4R3 — Rl,Rz — 2R3 —> Rg)

|

8
3

-3

2 3 0
1
0

4 (Rl — 3Ry — Rl)




Xt( X’L\ X@l

2 3 411 1 0 0 (-2
Thus |4 5 6 |0| isrowequivalentto |0 1 0 | 0 [,
6 7 910 0 0 1)1
50 (@11, %21, 231) = (—3,0,1).
2 3 40 1 0 0{—3
4 5 6 1] isrowequivalentto [0 1 0
6 7 9 0 0 0 1 /-2

- @ V\
80 (T12, T2z, T32) = (7173’ —2). \/\3 Rr\ P(

is row equivalent to | 0

S0 (z13, T23,z33) = (1,—2,1). \f\ QKP

Shortest method:

O O =
—_ OO
[E
]
o O
Ir—t
3]
—_.—"
VA
S —F
p—

DY =
-] Ot W
o
o
| —
—
<,
®
=




5@ ‘
/V(’Lg Sy %m 6{\
; o e guetion
£ C? oA /(/LO(/‘/M

C[aﬂm /4 ‘S [nVe/ﬁ[/f’
= [AIT[~]T A7

Cose

IF A

%cre (K B
) A
U~Ne—"




= M )@1 LINE A I e . spandf

CoN BN 4Tr0ws

seen [14,L1042]]
(( Z
)

spn A o A=K

/A,ES s C/(g{ﬂf}@?
= 5r°" / "
== [A == 5










[A /I] Ac«:g & So/év\
= ﬂg KO/UWI ns %
pospan R

o, A & nX? pattix



/2:30

e Re =0 \ ‘ /nvérbg@
4 + 5y + 62 =0 5 A <

bx+T7y+92=20

[A/]L[T IBPHHEIHOH

@y MOAO(’C/J' éc’c"’r(. 7(/!’!! U€
Solve 2z + 3y +4z=10 SO //\

do + 5y + 6z = 2
on9 n 6{{001 (F AJ K"‘Ow'\;

bx+T7y+92=1
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£ A'=D
Cind b -
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colomn


















b LarEllI- L
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e SXtly =L
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Thm 8&: If Ais 3

are equivalent.

a.) A is invertible. %/

b.) The row-reduced echelgn form of A is I, the identity i

matrix. \ﬁ C"h‘%ﬁ)
O

c.) An echelon form of A has n leading entries

[L.e., every column of an echelon form of A is a leading
entry column — no f{ree variables|. (A square => A has
leading entry in every column if and only if A hasfggl_igg

entry in every row). ) /:S
gd.) The column vectors of A are linearly independent.

SQUARE I x n matrix, then the following

e.) Ax = 0 has only the trivial solution.
f.) Az = b has at most one sol’'n for any b.
g.) Az =0bhas a me sol’'n for any

h.) Az = b is consistent for every n x 1 matrix b.
i.) Az = b has at least one sol'n for any b.

j-} The column vectors of A span R".
[every vector in R™ can be written as a linear combination
of the columns of Aj.

k.) There is a square matrix C' such that CA = 1.
1.} There is a square matrix D such that AD = I.
m.) AT is invertible.

n.) A is expressible as a product of elementary matrices.



