Matrix Algebra Basics

Based on slides by Pam Perlich (U.Utah)



Matrix

A matrix 1s any doubly subscripted array of
elements arranged 1n rows and columns.

[a11 ee., Aln

‘2121 seees d2n

A=

= {Aij}




Row Vector

[1 X n] matrix

A [alaz - an]= {aj}



Column Vector

[m x 1] matrix

o

o[-t




Square Matrix

Same number of rows and columns
[S 4 7]
B=1361]
213]



ldentity Matrix

Square matrix with ones on the
diagonal and zeros elsewhere.

1100 0]

010 0]
“loo1ol
0001

|




Transpose Matrix

Rows become columns and columns
become rows

arlr a2t ..., aml

A a2 a2 ..., am?




Matrix Addition and Subtraction

A new matrix C may be defined as the
additive combination of matrices A and B
where: C = A + B

1s defined by:

{Cii} = {Aij} + {Bij]

Note: all three matrices are of the same dimension



Addition

alrl ai2 |
A =

It a21 a2

‘b11 bi2°-
and B =,

b21 b2z

"all+ b1l a2+ b1z ]
then C =

a21+b21 a2+ b2z



Matrix Addition Example

A+ B

_3 4_
_5 6_

1
_3 4_

46

8 10



Matrix Subtraction

C=A-B
Is defined by

{Cii} = 1{Aij} - {Bij}



Matrix Multiplication

Matrices A and B have these dimensions:

}
[r x s] and [s X C]



Matrix Multiplication

Matrices A and B can be multiplied if:

[r x s] and [s X C]
T |

these must match




Matrix Multiplication

The resulting matrix will have the dimensions:

[rxs]and [s x c]

rXC




Computation: AxB=C

allr ai2 |

_ 12 x 2]
a2l a2

_ b1 b1z b3 2 x 3]
b21 b2 b2s

aubii + aizb21 aibiz + aizb  aiibiz + ainbz’

a21bi1 + a22b21 a21bi2 + a»b a21b13 + a»bx
2 x 3]



Computation: AxB=C

2 3 A
111

= l|land B = |
102
0 I /

[3 x 3]
A and B can be multiplied

2*%]1+3*]1=5 2*14+3*0=2 2*]+3%2=8§]

1*1+1*1=2 1*1+1*0=1 1*1+1*2=3 |=

1*1+0*1=1 1*1+0*0=1 1*1+0*2=1

[3 % 3]

[528]
213

111



Computation: AxB=C

2 3 A
111
= l]and B = |
102
0

2*%]1+3*]1=5 2*14+3*0=2 2*]+3%2=8§]
1*1+1*1=2 1*1+1*0=1 1*1+1*2=3

1*1+0*1=1 1*1+0*0=1 1*1+0*2=1

[3 % 3]

@4 2] 2% 3)
Resultis 3 x 3 T

[528]
213

111



Matrix Inversion

BB = BB -

Like a reciprocal Like the number one
in scalar math in scalar math



