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2.3 Addition and Subtraction of Matrices

Section Objectives:

· You shall be able to determine if two matrices are equal. (EXAMPLE 3) [Problems 1, 2, 3, 6]

· You shall be able to determine if a given matrix is a square matrix.  [Problem 5]

· You shall be able to determine the size of a matrix. (EXAMPLE 2) [Problems 7 – 12]

· You shall be able to determine if a given matrix is a square, column, or row matrix. (Page 77) [Problems 7 – 12]

· You shall be able to add or subtract two given matrices.  (EXAMPLE 4, 6) [Problems 21 – 30]

· You shall be able to define and give examples for the following mathematical terminology: 

Definitions and Terminology

· matrix (page 77) – A matrix is a rectangular array of numbers. (The plural of matrix is matrices.) The numbers in the array are called the entries or elements of the matrix.  Each horizontal line is called a row, while each vertical line is called a column.  The rectangular array of numbers is surrounded by brackets [  ], indicating that we have a matrix.
· size (or order) of a matrix (page 77) – The size of a matrix (also called the order of a matrix) consists of the number of rows by the number of columns, and is denoted by the notation (number of rows) ( (number of columns).

· square matrix (page 77) – A square matrix is any matrix where the number of rows equals the number of columns.

· row matrix (row vector) (page 77) – A row matrix is any matrix where the number of rows equals one.

· column matrix (column vector) (page 77) – A column matrix is any matrix where the number of columns equals one.

· corresponding elements (page 78) – Given two matrices X and Y, two elements are called corresponding elements if, and only if they lie in the same row and the same column within both matrix X and Y.  That is, two elements are corresponding elements if they share the exact same position in both matrix X and Y.   

· matrix equality (() (page 77) – Two matrices are equal if, and only if, they are the same size and if each pair of corresponding elements is equal.

· addition of matrices (page 79) – The sum of two m ( n matrices X and Y is the m ( n matrix, denoted by X ( Y, in which each element is the sum of the corresponding elements of X and Y. 
· additive inverse (or negative) of a matrix (page 79) – The additive inverse (or negative) of a matrix X is the matrix, denoted by (X, in which each element is the additive inverse of the corresponding element of X.
· zero matrix (page 80) – A zero matrix is any matrix where every entry in the matrix equals zero.  The zero matrix is denoted by the letter O, to remind us that every element in the matrix is zero.
· additive identity of a matrix (page 80) – The additive identity of a matrix for a given m ( n matrices X, is the zero matrix of size m ( n.
· subtraction of matrices (page 80) – The difference of two m ( n matrices X and Y is the m ( n matrix, denoted by X ( Y, in which each element is the difference of the corresponding elements of X and Y. 

Mathematical Notation or Symbols

	Symbol
	Section
	Meaning

	[  ]
	2.3
	Notation denoting that we have a matrix.

	m ( n
	2.3
	Mathematical notation: (number of rows) ( (number of columns), where m = number of rows, and n = number of columns

	A, B, C
	2.3
	These are the most common symbols that represent a matrix.  Matrix letters are always capitalized.

	O
	2.3
	This letter represents the additive identity matrix.

	Am ( n
	2.3
	This notation says that we have the matrix A, with m rows and n columns.

	A1 ( n
	2.3
	This notation says that we have the matrix A, with 1 row and n columns.  In other words, matrix A is a row matrix.

	Am ( 1
	2.3
	This notation says that we have the matrix A, with m rows and 1 column. In other words, matrix A is a column matrix.

	=
	2.3
	Equals symbol for matrices.  Refer to the definition of equality of matrices.

	A ( B
	2.3
	The sum of matrix A and B.  Refer to the definition of the addition of  matrices for details.

	A ( B 
	2.3
	The difference of matrix A and B.  Refer to the definition of the subtraction of  matrices for details.

	aij
	2.3
	Xxx is the entry (or element) in the ith row and jth column of matrix A.


Concepts, Facts, Theorems

	ZERO MATRIX PROPERTY

If O is an m ( n zero matrix, and A is any m ( n matrix, then




A ( O = O ( A = A


· You shall be able to determine if two matrices are equal. (EXAMPLE 3) [Problems 1, 2, 3, 6]

	Process to Determine if Two Matrices are Equal
Given two matrices, X and Y,

1. Determine if the number of rows in matrix X = the number of rows in matrix Y.  If yes, then proceed to Step 2.  If not, then the two matrices X and Y are not equal.

2. Determine if the number of columns in matrix X = the number of columns in matrix Y.  If yes, then proceed to Step 3.  If not, then the two matrices X and Y are not equal.

3. Determine if each pair of corresponding elements is equal.  If this is true for every pair of corresponding elements, then the two matrices X and Y are equal. If you can find a single pair of corresponding elements in the two matrices X and Y that are not equal, then the two matrices X and Y are not equal.


· You shall be able to determine if a given matrix is a square matrix.  [Problem 5]

	Process to Determine if Matrix X is a Square Matrix
Given a single matrix X,

1. Determine if the number of rows in matrix X = the number of columns in matrix X.  If the number of rows equals the number of columns, then matrix X is a square matrix.  If not, then matrix X is not a square matrix.  


· You shall be able to determine the size of a matrix. (EXAMPLE 2) [Problems 7 – 12]

	Process to Determine the Size of a Matrix
1. Count the number of rows in the matrix.  Let m = the number of rows in the matrix.

2. Count the number of columns in the matrix.  Let n = the number of columns in the matrix.

3. Then the size of the matrix is m ( n, where m and n were determined in Steps 1 and 2 above.


· You shall be able to determine if a given matrix is a square, column, or row matrix. (Page 77) [Problems 7 – 12]

	Process to Determine if Matrix X is a Row or Column Matrix
1. Determine if the number of rows in matrix X = 1.  If yes, then matrix X is a Row Matrix. 

2. Determine if the number of columns in matrix X = 1.  If yes, then matrix X is a Column Matrix. 


· You shall be able to add or subtract two given matrices.  (EXAMPLE 4, 6) [Problems 21 – 30]

	Process to Add two Matrices
Given two matrices, X and Y,

1. Determine if the size of matrix X is the same as the size of matrix Y.  If matrix X and Y are the same size, proceed to Step 2.  If not, then you can not add the two matrices.

2. If the size of matrix X and Y is m ( n, then the sum of these matrices, X ( Y, will be the same size, namely m ( n.  Add every entry in matrix X to its corresponding entry in matrix Y.  Write the result in the same corresponding entry in matrix X ( Y. 

3. Repeat Step 2 for all entries in matrix X and Y.


	Process to Subtract two Matrices
1. Determine if the size of matrix X is the same as the size of matrix Y.  If matrix X and Y are the same size, proceed to Step 2.  If not, then you can not subtract the two matrices.

2. If the size of matrix X and Y is m ( n, then the difference of these matrices, X ( Y, will be the same size, namely m ( n.  Subtract every entry in matrix X to its corresponding entry in matrix Y.  Write the result in the same corresponding entry in matrix X ( Y.  

3. Repeat Step 2 for all entries in matrix X and Y.


