Basic Matrix Operations
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Definition: A m row by n column matrix A is irectangular array of mn entries

YO'J l- — |an . ain
q. .
az1 G2 - a2 (b
A= T T (1)
_aml Am2 - amn_

We call a m row by n column matrix a m X n matrix.

Definition: Let A, B be m x n matrices and ¢ a real number in R where

ain a2 - Qip bir b2 -+ bip
as1 G -+ Q2p bo1  bap -+ boy
A= . B=
_aml am2 - amn_ _bml bm2 ce bmn_
We define
a1 +b11 ai2+bi2 - a+bin cail  caiz -+ Calp
az +by -+ agy + by cazr  cazy - CGp
A+ B= - . . ) cA = . . .
_aml + bml am2 + bm2 cr Qmp Tt bmn_ _Caml Cm2 - Camn_
and

~A=(-1)A, A-B=A+(-B)

1 0 —1 2 -1
Example 1: Suppose A = 3 ] and B = R Calculate —A and 24 + B.
“A=(-DA=) -1 O |
~2 -2 -3

+
4 9 6 “Y - -5
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Definition: We call i i
(0\ w . 10 ---
S?/ ve wf\‘\'wx) 01 --- 0 I =[{Loeo
I, = 2 (%10 (2)
Dol 0ol
00 - 1

the n x n identity matrix.

Definition: Let A = [a;;] be a m x n matrix. We define the transpose of A, denoted AT to be

the n x m matrix defined using the formula

(AN =aji (A7) , = Qg (3)

Ezample 3: Let A:) L23 . Calculate AT and (AT)”. What do you observe?
g 3,( 2
X3
A=ty T
= T
2 5 (k ) =1z

Theorem 1 (Poole 3.4 part a): If A is a m x n matrix then
(ATYT = A
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1 ! ‘Xn
Example 4: If x = |2], then xT = { | 2 3’1 is called a row wvector.
3
3 1 -1 .
Ezample 5: Let A = ) , B= ) . Calculate (A + B)T and AT + BT. Observation?
T
AtB=]2 =) (A+B) -]z 3
3 2 2 2
U [ 2 T
A = = L
3 1) 87
2 2 ( € = A + B

Theorem 2 (Poole 3.4 parts b and ¢): If A and B are m x n matrices and k in R then

(A+B)T = AT + BT, (kA)T = k(AT) (5)

Definition: A n x n matrix A is called symmetric if A7 = A.

Ezxample 6: Which of the following matrices are symmetric? Explain.

1 0 1 3 -1 2
A=|o0 20|, B=|-1 1 4 (6)
10 3 2 4 5
Nl 1ol S
T .
)6 3 A XA, & i 710 S)’“"We‘\'ric
T ) 3,- ,
BT_ :














































































































































































































































































































































































































































































































































































































































































































































