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L.11: Methods of Solving Systems of Linear Equations (Part 4)

(Matrices and Determinants-Part 1)
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Scalar Matrix:

A diagonal matrix in which all the diagonal elements are same, is called a scalar matrix i.e.

- 3 0 k 0 O

S

N [O 3] and 0O k O are scalar matrices
_0 0 k_

Identity Matrix or Unit Matrix :
A scalar matrix in which each diagonal element i1s 1(unity) is called a unit matrix.

An 1dentity matrix of order n 1s denoted by I,.
0 0

L 0 | are the identity matrices of order 2 and 3.
1

1
Thus 12:
[0 1

1
:|and 13: 0
_0

1
0



Operations on matrices:
Multiplication of a Matrix by a Scalar:

+ =3 4k —3K
For example, if A=| 8 —2 | then for ascalark, kA= [Bk —21{]
1 0 -k 0

Addition and subtraction of Matrices:

If A=B i i‘hj’+1an1d+032=+[£1 24 ﬁ]l .
Then C:A+B:[z—1 1+3 4+0-:[1 4 4]
Thus if A= l? _25] , B = 2 i
men A-B=[ ZA]-[2 -=-FE27 2417 2




Product of Matrices:

Two matrices A and B are said to be conformable for the product AB if the number of columns
of A is equal to the number of rows of B.Then the product matrix AB has the same number of
rows as A and the same number of columns as B.

a a b b
A2x2|: 11 12} - Bm{ 11 12}
dr;p  dp byy| by

a,b;; +apby  ag by, +a,by

AB =
aybyy +asby  as by, +asby,

1 -1
3 1 2
Example : IfA={1 N 1}and]3= 2 1 |,find AB
3 1

31 2| 11 0
Solution: AB = 511 |z 3+2+6 3+1+2 _
1 01 34 1 1+0+3 —-1+0+1 4 0




The Transpose of a Matrix:

The transpose of an m xn matrix A, written A7, is the n xm matrix formed by interchanging
the rows and columns of A. For example, if

ajp as

ailp aiz a3
A= _ ‘ AT = | ajp axp
91 (22 aA93

13 323

1 2 3 1 4 7
Example if A=[|4 5 6], then A'=12 5 8
.7 & 9 13 6 2/




The Determinant:

The determinant is denoted by det A or |A| for a square matrix A.

The determinant of a matrix 1is a scalar (number), obtained from the elements of a matrix by
specified, operations, which 1s characteristic of the matrix.

The determinants are defined only for square matrices.

. . a ay . . a 12
The determinant of the (2 x 2) matrix A = 1 2 s given by det A = [A| M aj] Ay — app 4
dy; A — <1821 4y

3 1
Example : IfA[ 5 3}ﬁnd |A|

3
Solution: |A]| = ‘

1
=9 (2)=9+2=11
< 3




The Determinant: - 2

The determinant of the (3 x 3) matrix A = | a,; a,, a,; |, denoted by

Al=1a,; a2y, ap;

=T —ap + a3

= a;1(axass — axasz) — az(azias; — axsas;) + ajz(azas — azasp)

The value of the determinant can be found by expanding it from any row or column.




The Determinant:

3
Example: IfA=|0
1

2
1 -2 |find det A by expansion about (a) the first row (b) the first column.
3

- 4_
> A 1 -2 0 -2 0 1
Solution @): [A|=|0 1 —2|=3|" |-2/ |+1 =34 +6)—200+2)+1(0—1)=
3 4 1 4 g 2¢ 02072+ 10-1)=25
1 3 4
3021 1 =2 |2 1 2 1
Solution(b) : |[A|= [0 1 —2/=3] -0 +1|  [=3@+6)+1(4-1)=25
1B 4 3 4 3 4 | =3
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