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In particular_it is posmbe for _ " 0- but A 7& 0
AND B % 0 5 - e

Defn: If A is a square (n X n) matrix, AY = I,
Al = A, AF = AA.A. :Zg.e]
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The t%"anspose of the mxn matrix A = AT = (aﬂ)

Aﬁ(acﬂl 2]T '
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Transpose Properties:
a)(AT)Y' = A b.)
c.) (kAT = kAT d.) (AB)T = BT AT



Thm 1 (Properties of matrix arithmetic) Let A, B, Cjj
be matrices. Let a,b be scalars. Assuming that

the following operations are defi
a.) A+ B=B+ A &5 4"éi,\)‘

b.) A+ (B+0C) z(A+B>-|-C
c) A+0=A
d) A+ (-A4)=0 e

e.) A(BC) = (AB)C fffﬁ' A
Sy LT

| H\) e =J _ b 0
g)(B+@ AB + AC, 1= O
- (B+C)A=BA+CA |

s red &
h.) a(B+C)=aB +aC com?
- only >
i.) (a4+b)C = aC + bC [ C*€
et

j-) (ab)C = a(bC) NL- rnve’
k.) a(AB) = (aA)B = A(aB)
L) 1A=A Defn.) —A=-14
Cor.) AO=0,0B=0 Cor.) a0 =0
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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.
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Thm: If A = [a\bi then A is invertible if a,ndv ]
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Ex: The i FA= |2 L |1
x: The inverse of A = 323)4 1S ()(9)- (D [ -3 /

since

53l 1 el =1o 21=15= 3] 2







Thm: Let A be a )m ‘matrix. If there exists a
square matrix B such that AB = I, then BA=1

and thus B = A1 @ “‘

~

If [Ar CrSe _e)((o-j% > Uf’)lf_at’ I Averse
Thm: If A is invertible, then its inverse Is unique.

Proof: Suppose AB = I and CA I. Then,
B=IB=({CAB=CI=C. o

Defn: A° = I, and if n is a positive integer
A" = AA - A and A= = A"1tA-1... A1,
ok o0 s e

Thm: If r, s integers, A" A% = A"T%, (A")® = A"

: If A=! and B~ lexist, then

i.) AB is invertible andm
-l ol -\ ,
( K <AV A)B: BIB‘-‘-‘-E'B: I_
ii.) A™! is invertible and/ (A~ 1)t = A
/’Y«I\/L — I _ AA -—‘ﬂ

iii.) A" is invertible and (A")~! = (471"

where r is any integer

iv.) For any nonzero scalar k,

kA is invertible and (kA)~! =
v.) AT is invertible and (AT)~! = (A~1)T
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2 3 4
Find the inverse of |4 5 6.
6 7 9
Long method 2 3 4| |z11| T12| 213
4 5 6 21 [ 22| T23 | =
6 7 9 L31 | 32 | L33

[2T12 + 3222 + 4232/ :
j Ax19 + bxos + 6-7:32&

3 41 |
4 5 60| for z11,221,231. -. |
6 7 910 \
2 3 4]0] j o
4 5 6§1]| for T12,T22,X32. II‘
6 7 910
2 3 4910
4 5 6 0 fOI‘ X13,L23,T33.
6 7 9 1]
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Or shorter method, solve

2 3 441
4 5 6(0
6 7 910
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\L (Rz — 2R1 —
2 3 4
0o -1 -2
0 -2 -3
I (—=R2 — Ry)
2 3 4
0 1 2
0 -2 -3

l (Rl —4R3 — R1,Rs — 2R3 — RQ)

9 3 8 -4
0 0 3 —9
0 1 -2 1

O o=
_ O O

J, (R1 — 3Ry — Rl) /

Ve
2 0 0[ =3 -1 27+ [ 0 0|~% -1 1
0 1ol o0 3 ~2(§R1—>R1)O'0/03 —2
00 1!'1 -2 1 0 0 ph1/ -2 1




2 3 4|1 1 0 0f-2
Thus |4 5 6 |0| isrowequivalentto |0 1 0| 0 |,
6 7 910 0O 0 1| 1
80 (Z11,%21,%31) = (“%:0, 1).
Attt e et
2 3 4|0 1 0 0 [—3]
4 5 6|1]| isrowequivalentto [0 1 0| 3 |,
6 7 9]0 0 0 1 -2]
50 (Z12, T22, T32) = (5,3, —2).
/_/'—_" q___________.—-—.—
2 3 4|0 (1 0 0 1
4 5 60| isrow equivalentto |0 1 0 -2/,
6 7 9|1 00 1 1

SO (.’L‘13,3323,CC33) = (1, —2, 1).
PR . J S

Shortest method:==

2 3 4 -3 -2 1
Thus the inverse of |4 5 6| is 0 3 =2
6 7 9 ! 1 -2 1 (
{_— —1
2 3 4| [-3 -5 1 ] O ©
Check answer: |4 5 6 0 3 =2 = 72 %,
6 7 9 1 -2 1 f



WHEN DOES A~ EXIST? A+ {5 S quare

% A s re eiwv}%fﬁ: Z‘J,Ee«ify
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Solve 2z + 3y +4z =20

dr+oy+62=0 - X O

bz + 7y +92=0 ""“’> Y = | 0O

& O
Sthe A::[&;
6 #

N |
Solve 2z 43y + 4z =20 =) un
4z + by + 62 = 2
6z + 7Ty +92z=1
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