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Matrix

® Matrix an array of numbers arranged
into m rows and n columns:
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Row and Column Matrices (vectors)

® row matrix (or row vector) 1s a matrix
with one row

r=(r1 r, r, ‘- rn)

® column vector is a matrix with only one
column




Square Matrix

® When the row and column dimensions of a
matrix are equal (m = n) then the matrix is
called square matrix
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Matrix Equality

® Two (m x n) matrices A and B are equal if
and only if each of their elements are
equal. That is

A =B if and only if
a;=b; foralli=1,..m;j=1,.,n



Matrix Addition

2x2 Matrix addition
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Matrix Addition
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Examples - Matrix

Addition

1 2 3 3 02 1
A=|2 1 4| B=|-4 1 2

1 4 3 2 3 1

1 2 3113 2 1] 4 4 4]
A+B=[2 1 4l+|—4 1 2/=|-2 2 6

14 3|12 313 7 4

® The following matrix addition is not

defined
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g =? (not defined!)




Scalar — Matrix
Multiplication

® Multiplication of a matrix A by a scalar is
defined as follows
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® Example
1 4 1 -2 -8 =2
==2, A= , aA=
’ (2 3) (—4 0 —6)




Matrix — Matrix
Multiplication

® The product of two matrices A and B is defined

only if the number of columns of A is equal to the
number of rows of B.

®[fAis (m xp)and B is (p x n), the product is an
(m x n) matrix C

Cm>< n=AmXpoXn



Matrix — Matrix
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Matrix — Matrix Multiplication

Ay dp 0 4y by, by - by,
C= — 921 492 ap ||ba Dy by,
a,, a,, a0 bp] bp2 bpn

ay byt +a1pbp] a11b12+"'+a1pb
a21b11+"'+a2pb a21b12+"'+a2pb

a11b1n+”'+a1pb
Ay byt tay, b

D2 pn

pl p2 pn

b12+---+a b ... a

mp =~ p2 b1n+“.+a b

a b,+-+a b a mp 0 on

mp ~ pl ml ml

P




Example - Matrix Multiplication

bn Ci1x1 a1x3b3x1 (Scalar )

c=a-b=(a,,a,,a,)|b,|=a,b +a,b,+a.b,




Example - Matrix Multiplication

ap, dyp aiy b,
A=|%21 492 on p=|P2
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Example - Matrix
Multiplication
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Identity Matrix

® Identity Matrix

0 O
0 O
1 O
0 1

1 O
0 1
0 O
0 O

® The identity matrix has the property that if A is a square
matrix, then

TIA =AI=A
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