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Chapter 2 Matrices


CHAPTER 2
MATRICES

2.1  MATRICES
Definition: A matrix is a rectangular array of numbers arranged in a rows and columns and enclosed in brackets. The numbers in the matrix are called elements of the matrix.  

Example 1:
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Supposed A is a 
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 matrix. It can be written as:
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 is an element in A. 

Each horizontal line of numbers is known as a row of the matrix whereas each vertical line is called a column. 

A matrix with 
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 rows and 
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 column, is said to be a 
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 matrix (read: “m by n matrix”) sometimes written as
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. The first number always indicates the number of rows and the second indicates the number of columns. A 
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) is sometimes referred as a column vector and a 
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 (with n>1) as a row vector.
Example 1(a) has 2 rows and 3 columns. Therefore the order of the matrix is
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. 1(b) has 3 rows and 3 columns and the order of the matrix is
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, whereas 1(c) has 2 rows and 1 column only and implies order of matrix
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Example 2

(a)  
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 matrix or row vector.
(b)  
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 matrix or column vector

SQUARE MATRIX
Definition: Square matrix is a matrix with the same number of rows and columns. 

Example 3:

(a) 
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EQUAL MATRIX

Definition: Supposed 
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. A and B are said to be equal if 
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Example 4: 

Consider the matrices:
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Here 
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 since not all the corresponding entries are equal
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 since K and N do not have the same size.
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 because all entries are equal and the matrices have the same size. 

SOME SPECIAL MATRICES
1. Null Matrix

A matrix where all the elements are zeros. It is denoted by O. 

Example 5:
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2. IDENTITY MATRIX

A square matrix where the elements in the main diagonal are all 1’s and the others are all zeros. It is denoted by I. 
Example 6:
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3. DIAGONAL MATRIX
A square matrix where all its elements are equal to zero, accept for those in the main diagonal. 

Example 7: 
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4. SYMMETRIC MATRIX

A square matrix where the elements are symmetric about the main diagonal.

Example 8:
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2.2 OPERATIONS ON MATRICES

2.2.1 Addition

Two matrices of the same order can be added. 

Example 9: 

If
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Example 10:
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Example 11:
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Addition of matrices is

· Commutative; that is 
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· Associative; that is 
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2.2.2 Subtraction

Two matrices of the same order can be subtracted. 

Example 12:

If
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Example 13:
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2.2.3 Scalar Multiplication

If 
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 is a real number. 

Example 14:
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2.2.4 Multiplication
· Multiplication is done by:
· Taking a row from the first matrix and a column from the second matrix.

· Multiplying the corresponding elements from the row and column

· Adding the products

Order of A

       Order of B
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Order of AB = 
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· The product 
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 is equal to the number of rows of
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· Multiplication of matrices is 

· Associative; that is 
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· Distributive; that is 
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· In general, 
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Example 15:
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TRANSPOSE MATRICES
· Transposition of a matrix A, denoted by
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, which rows and columns for matrix A becomes columns and rows for matrix
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Example 16:
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· Properties of a transpose matrix
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2.3 INVERSE MATRIX (2X2)

2.3.1 DETERMINANT OF A 2X2 MATRIX
· For any matrix
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Example 17:

(a) If
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(b) Find the determinant for the following matrices:


i.  
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ii. 
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· For a square matrix A, 
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Example 18:


(a)  If
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And 
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(b)  If 
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IMPORTANT

· Determinant only defined for a square matrix

· Determinant for a matrix is a constant
2.3.2 INVERSE

· If A and B are square matrices such that
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, B is called the inverse of A 
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· Example 19:


If 
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and 
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That is
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Here B is called the inverse of A and also A is called the inverse of B. 

· Inverse of a 2x2 matrix

If
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exist and A is called a singular matrix. 

Example 20:

If 
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 Find the determinant of A and then use the formula for finding the inverse of a  
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Example 21:
Find the inverse of each of the following matrices:

(a)  
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(b)  
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IMPORTANT
· 
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· If determinant,
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 matrix A does not have any inverse matrix. (singular matrix)

· If determinant,
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 matrix A has an inverse matrix. (non-singular matrix)
same
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