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S Preface’
o R (z“" Edition]. E

The book is thoroughly: rewsed to fulfii the needs of the students of "
BS Mathematlcs BS Statlstlcs BS Chemistry, BS IT, BS Physncs BS Computer .
Smence BS Engineering and BS Software Engineering. Keeplng in mmd the fact that - _
_‘our students face traubles in understanding foreign books | have tned my best to
use easy and understandable langue. | have also restricted to the toplcs which are
; essentlal and cover the course outllnes of our universities. )

S

o _ The book is divided into 5 chapters and covers all the syllabus of Unwerslty of the
Punjab for afﬁhated colleges. At the same time, it is equally useful for all the
‘Universities of Paklstan for the students of Mathematics, Statlstlcs Chemistry,
Physms IT, CS, SE. '

| hope that the readers of this book will continue to give their valuable
suggestions. :

Lahore |  Z.R.BHATTI

July, 2019 ; : " Associate Professor
- Department of Mathematics”

Govt. College of Science

Wahdat Road, Lahore.
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- MATRICES = -

1.1 Definitions and Examples 1
1.2 Addition and Multiplication of Matrices | \k

1.3 Algebraic Properties of Matrix Operations
1.4 Partitioning of Matrices

1.5 Elementary Row Operations
1.6 Elementary Column Operations
1.7 Echelon Form of a Matrix

1.8 Rank of a Matrix

1.9 Inverse of a Matrix

1.10 Canonical Form of a Matrix
1.11 Zero-One Matrices

1.1 Definitions and Examples

IMatrix

A matrix is a rectangular array of numbers. The number
the entries in the matrix.

'Example 1: Some examples of matrices are

s in the array are called

3 5] e 0 3 1
2 1| M2 30, |5 -1 7| 0 [4]
0 -2 12 V2 1 3

The size of a matrix is described in terms of the number of rows (horizontal lines)
and columns (vertical lines) it contains. For example, the first matrix in Example 1
has three rows and two columns, so its size is 3 by 2 (written 3 x 2).

In a size description, the first number always denotfas the nur_nberbof rows, and
the second denotes the number of columns. The remaining matrices in Example 1
have sizes 1 x4, 3x 3,3 x 1, and 1 x 1, respectively.

Row Vector or Row _Matrix

A matrix with only one row is called a row vector (or a row matrix). For example
2390 |2 23 =18
are row matrices.
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2 [nhraduction e Linear Algebra
Eoluirnn Vector or Column Matrix
A matrix with only one column is calle

1o

d a column vector (or a column matrix) |

For example | -2
1 3 9
G dal |- "
R )
are column matrices. v
Note that [4] is both a row matrix and a column matrix. i
We will use capital letters to denote matrices and lowercase letters to deno e \

numerical quantities; thus we might write

1 50 a b e
A [2 3 7] [d e f ]
When discussing matrices, it is common to refer to numerical quantities as écala;s

Unless stated otherwise, scalars may be real numbers or complex numbers.

R
The entry that occurs in row i and column j of a matrix A will be deqoted by ay
© Thus a general 3 x 4 matrix might be written as |

8y 8, 83 Ay -‘
A=|a8y 8y an 324J
dyy dyy g3 Ay

and a general m x n matrix as

81 8y ain
-, 18 8p ... @y -
A=l | : : : | ~(1)
R 3

When a compact notation is c-ieSired‘ the preceding matrix can be Written as
- [8lman or [g] £

the first notation being used when it is important in the discussion to know the size,;-‘l

~and the second when the size need not be emphasized. Usually, we will match the
letter denoting a matrix with the letter denoting its entries; thus | for a matrix B we"

would generally use bj; for the entry in row i and column /i and for a matrix C we.
would use the notation c;. e
The entry in row / and column j of a matrix A is also cor

" symbol (A);. Thus, for matrix (1) above, we have _.Icommor_xly derjoted oY
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