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4. Multiplication of Matrices
The product of two mairices is another matrix

Two matrices A and B must be conformable for muliiplication o be
possible

i.e. the number of columns of A must equal the number of rows of
B

Example 1:

A X B = C
(I1x3) (3x1) (1x1)
A x B = Mot possible!

(Gx2) (6x3)
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Example 2:
."1'5. = B = E
(2x3) (3Ix2) (Z2x2)
o o B, L, - -
[EII :I.H a]:!] -ﬁ";ﬂ -t'_.dz =[C‘I1 CIE:l
21 o 23 .b__tl bjz =1 s

(a,, < b,) +(a,=>b,) +(a;xb,) =g,

(a, 2 b,) +(a, <b,)+(a,>b,)=q;
(35, > 8y,) + (a,, = by ) + (a,; < By,) = g,
(a5, 2 B,) + (A, 2 byy) + (8, 2 by,) = 6

Successive multiplication of row fof A with column fof B - row by
column multiplication

4 B

bz 3] | _[xah+(2x6) + (3x5)  (1x8) + (2x2) + (3x3)
42 74 )+ (2=B) + (Tx5) (4B + (2x2) + (Txd)
31 21
|83 57|

Assuming that matrices A, B and C are conformable for the operations
indicated, the following are true:

1. A(BC) = (AB)C = ABC - (associative law)
2. A(B+C) = AB + AC - (first distributive law)

3. (A+BIC = AC + BC - (second distributive law)

Caution!

AB not generally equal to BA, BA may not be conformable
If AB = 0, neither A nor B necessarily = 0
If AB = AC, B not necessarily = C

AB not generally equal to BA, BA may not be conformahble
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1 =
o L
- — [3 4]
L) =
1 = = =
S =
I:E G:H:-EJ 2] E =20
o 25 Ssl=lis o
ST —
[ ] = o [ ] L
« If AB = 0, neither A nor B necessarily = 0

o ol 2 Sa)lo o

« Transpose of A Mairix
If-

[2 4 :-']
A=A =
T 5 3 1

Then transpose of A, denoted A" is:

N
I

2 5]
AT=, A =4 3
701
_ &
A=  For all fand |
To transpose:
Interchange rows and columns

The dimensions of A' are the reverse of the dimensions of A

A—A’—E 4 7
P s 3 1 2 x 3
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2
A=A =14 3 Ax2
71

= Properties of iransposed matrices:

1. (A+B)" = AT + BT
> (AB)T = BT AT
3 (AT = A
1. (A+B)T = AT + BT

8 —=2
7T 3 -1 1 5 6| [ =8 B 5 8 -7
[2 —5 E]+[—q —2 3]='_—2 -7 9] *is o

7 2] 1 -4] [8 -z

3 -5|+[5 -z|=|8 -7

-1 6| |6 3| [5 ®©

e« Determinant of A Mairix

e it
1. The determine of a 2 x 2 matrix A = 11 12] is written det.
Loy fEaz

e
= )
o —

=ilyq ¥ gz — dy3p = d21
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Example 1:
. 1z
Find the determinant of matrix A4 = l-; _?J

|A]= (1*-7) - (2*4) = -15

2. The determine of a 3 x 3 maitrix is written as:

£Eqq idia tlyx
|A| = |fz1 daz dzg
gy i3z dgg

—a [G'-zz ﬂzzl_ﬂ raq HEEIJ+I1 [ﬂ'-n [ B
Tl |ag,  dag 12 lasyy  lan 13 laz, das
Al = a11{azzdas — @zad@az) — Qyldz sy — dzadsg)

+ @z (@a1dzz — @zailag)

Example 2:
3 —5 3

Find det. & if A = ’2 1 —1:|
1 (] 4

Solution:

1 -1 2 —1 2 1
m=sl, Sl-es[7 S+l
Al =3(1*4 —(—1=0))—(—5)2Z*4 — (—1=1))
+3(2=0—(1=1))
12+ 45 — 3 = 54
There i1s another to compute the determinant of a 3 x 3 matrix. It is
named Sarrus’ rule or Sarrus’ Scheme.

lyg Iy 3
Consider a 3 x 3 matrix | @21 @z dag
gy dga gy

Then it is det. Can be computed by the following Scheme:

11 12
Ry daa

[} [

SHoHeRcNeRe
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gy @gailgy + dyzpdazilygy + dyailsgdar — d13daadgy
— 1 daggalligy — dygllagdlgy

E!I:B.I‘I'.‘IEE3:
3 —5 I 13 —&
A = [2 1 —1‘2 1
1 i 4 11 o

—3*1+44(—5+—1+*1)+3=«2+=0—(F+1=1)
— (3 —1+=0)—(—5+2=4) =54

Cofactors

The cofactor E[.' of an element a;is defined as:

', = (—1) ’-"'-"rmﬂ

When the sum of a row number f and column § is even, cy = my and
when f+/ is odd. ¢y =-my

e, i=1j=1)=(0"m, =+m,

Gali=1, j=2)=(-1)""my, = —m,

Gali=1,j=3) = (-1""m, = +m,
« Adjoint Mairices

A cofactor matrix C of a maitrix A is the square maitrix of the same
order as A In which each element ay is replaced by its cofactor c.

(adj A) = [Cof(A)]7T

Example:
Compute the adjd given that,
1 2 3
A=[1 3 4
1 4 3
_ e anz |3 A _

o L 3
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1 a2
Cya = (—1)* =1
=0l 3
2 3
Cyzq = (—1)° =6
e Dl
1 3
Cap = (—1)* 3 zl=0
|1 2
Cpg = (—1)5 = -2
2 = (1|7 %
2 3
E31={_1Jﬁ3 4 = —1
sl 3
Caz = (—1)° = —1
a2 = (1|7
— 136 |1 2] _
Caz = (—1) |1 3I—l
-7 1 1
H=[|‘5- i —Z‘
—1 —1 1



