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Matrices and Determinants

A matrix is a rectangular array of elements (scalars) from a
field. The order, or size, of a matrix is specified by the number of
rows and the number of columns, i.e. 4 an “m by »” matrix
has m rows and » columns, and the element in the 7t row
and j 7/1 column is often denoted by a; :

IqII aj_] R Iqj“

IT-JI i, e Hj"

A:[”r;f]:

{a a

mi m?2 prae mn

A vector is a matrix with a single row (or column) of =»
elements . i.e. the column vector is:-

a,
a,

A=] . and row vector is A= [ﬂrI a, . . ﬂrH]

i

The matrix is square if the number of rows and columns are

equal (i.e. m = n) and the elements a; of a square matrix are
called the main diagonal.

0
The identity matrix: £ =|[- - o is square matrix
o 0 1]

with one in each main diagonal position and zeros else.
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The diagonal matrix D=\ o we wel hasthe elements

[/ 0 ... «a

—_ N_

@, @2 ye..,dy i its main diagonal position and zeros in all other
locations, some of the #; may be zero but not all.

A nxn triangular matrix has the pattern:-

HI.I al_} e H_I” ali ﬂ e {} —‘
ﬂ ﬂ_-,._} b ﬂ_jn ﬂ_:-j a_',u_} . 'g
or
0 0 .. a,] a,, a,, .. a,
lower triangular matrix upper triangular matrix
[l 0
The mxn null matrix:- @ =|... ... .. _.| haszeroin each of
Lo o 0

its positions.

Elementarv operations with matrices and vectors

1. Equalitv:- Two m xn matrices and 4 and B are said to be
equalif: a; =b; YV pairsofiand j.

EX-1—Find the values of x, y for the following matrix equation:

x-2y 0| | 3 0
-2 6| |-2 xX+y

Sol. —
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x-2y=3

x=2y=3 ...(1) N 2x+2y=12
X+y=6 ..(2)*2 3x=15=|x=35

y=1

substitutbon x=35 in(2) = 5+y=6 =

2. Addition:- The sum of two matrices of like dimensions is the
matrix of the sum of the corresponding elements. If:-

all aj_] EEEE ﬂ]“ bl‘l bl‘_'.l R bI“
‘4 — ﬂ_}j‘ “_‘ll_] BEEE a_‘lln , B — b_'_]j' b_'_]_'_] EEEE b_-'lﬂ
_aml Aoy v My, i _'{‘lml £I'l"m 2w barm i
then
a, ¥b, a,¥b, ... a; Tb, |
_ﬂmi + bml am_’ + bur 3 e aarm + bmn J
thus:
1) 4+B =B+A4

2) A+(B+C) = (4+B)+C
3) A-(B-C) = A-B+C

EX-2- Find 4A+B and A4-B if:-

21 3 1 -2 2
A= , B=
L 0 —2} L 3 —J

[2+1 1-2 3+2 3 -1 5

1+2 0+3 -2-1| |3 3 -3
) [2-1 1-(=2) 3-2 | [1 3 1
T 1-2 0-(+3) -2-(-1)| |-1 -3 -1
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3. Multiplication by a scalar:- The matrix 4 is multiplied by the
scalar C by multiplying each element of 4 by c:-

Cil g Cil g, e Cll g,
Cil 55 cd 5 vane ci s,
CA =

_‘Cﬂ ml ram_’ e OO o _|
3 2 1

0 s _1} , find 34.

EX-3- Assume A= [

Sol.-

24 3*x3 3I*%2 3=®1 9 6 3

TN 3%0 3%5 3+(-1)| |0 15 -3

4. Matrix multiplication:- For the matrix product 4B to be defined

it is necessary that the number of columns of 4 be equal to the
number of rows of B. The dimensions of such matrices are said to be

conformable. If A4 is of dimensions m>p and B is pxn , then the ij th
element of the product (=48 is computed as:-

P

This is the sum of the products of corresponding elements in the 7 7/
row of 4 and j## column of B. The dimensions of 4B are of

COurse imxin.

6 5 4

j|ﬂﬂ(f B=|\-1 1 -1 find .4B.

EX-4- Assume 4= {
a0 2 0

Sol.-

(Bo 1#6+2(—1)+3*%¥0 1*5+2%]1+3*2 I1*4+2(-1)+3%0
T —1#6+0(—1)+1*%0 —1*5+0%1+1%2 —1*¥4+0(—1)+1%0

[+ 13 2
-6 -3 -4
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Properties of multiplication:-
a) A(B+C )= AB+ AC distributive law

b) A(BC)=(4B)C associative law

c) AB # BA committativ e law does not hold

d) AT=I4= A4

1 2 3 —1
EX-3- Assume A= and B= , verify that 4B # BA.
— 0 3 2 1 :
1 2|3 -1 7 1 3 —-1||1 2 3 3

AB = = & BA= =

Hence AB+# BA

5. Transpose of mairix:- Let 4 is any #7.xpn matrix the transpose of 4
is nxm matrix A4’ formed by interchanging the role of rows and
columns.

p  Ap e Ay, Ay Gy e Oy
4' _ a_‘_lj n_:l_} EEE a_:I" _ aj_] ﬂ_]_} R ﬂ‘"_'_l
_aml am 2 b ﬂum a _ﬂj'n 'qj'n i 'ﬁmrr |

If a matrix is square and equal to its transpose, it is said to be
symmetric, then a;=a; for all pairs of 7 and j.

Properties of transpose are:-
a) (A¥B)=A"FB
b) (4B) = B'A’

c)(4)=4
3 2 5 4 -1 0
EX-6- Assume 1=|2 —I1 4| and B=|5 4 3 | show that:-
S 4 0 2 1 -1
1) A is symmetric matrix 2)(A+B)=A4"+B'

3) (AB) =B'4A’
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Sol.-

r

3 2 5 3 2 3
1) A'={2 -1 4| ={2 -1 4|=A4 = A isasymmetricmatrix.

5 4 0 S 4 0

71 5] [77 7
2) LHS.=(4+B)=|7 3 7 |=[1 3 5
75 -1| |5 7 -1

o
by
y
b
e |

RHS=A+B={2 -1 4|+|-1 4 1 |={1 3 5 |=L.H.S.
T

]
+
=
=
U
|
o~

. (4+B)=A"+B'

32 11 40
3) L.LHS.= (4B) =| 11 10 -2 1II
40 11 JJ { 7 12
4 5 2703 2 5] [32 11 40
RHS=BA'=\-1 4 12 -1 4|=10 -2 11|=L.H.S.
0 3 —1||5 4 o| |1 -7 12

. (4B) = B'A
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