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2.4 Multiplication of Matrices

Section Objectives:

· You shall be able to compute matrix scalar multiplication. (Top of Page 86) [Problems 1 – 4]

· You shall be able to add (or subtract) two matrices involving matrix scalar multiplication.  [Problems 5 – 6]

· You shall be able to find the resultant size in matrix multiplication, that is, multiplying matrix A and B. (EXAMPLE 3) [Problems 7 – 12]

· You shall be able to find the matrix product, if possible, of matrix A and B. (EXAMPLE 3) [Problems 15 – 25]

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

Definitions and Terminology

· scalar multiplication of a matrix (page 85) – A scalar is a real number, and the scalar multiplication of a matrix is defined as follows.  The product of a scalar k and a matrix X is the matrix kX, each of whose elements is k times the corresponding element of X.

· product matrix (page 87) – Let A be an m ( n matrix and let B be an n ( k matrix.  To find the element in the ith row and jth column of the product matrix AB, multiply each element in the ith row of A by the corresponding element in the jth column of B, and then add these products.  The product matrix AB is an m ( k matrix.

Mathematical Notation or Symbols

	Symbol
	Section
	Meaning

	kX
	2.5
	Matrix scalar multiplication.  The matrix X is multiplied by the scalar k (k is a real number).

	AB
	2.5
	Matrix multiplication.  The notation AB is the product of matrices A and B.

	
	2.5
	


Concepts, Facts, Theorems

· You shall be able to compute matrix scalar multiplication. (Top of Page 86) [Problems 1 – 4]

	Process to Compute Matrix Scalar Multiplication

Given a scalar k and a matrix X,

1. Multiply each element in the first row in matrix X by the scalar k.

2. Multiply each element in the second row in matrix X by the scalar k.

3. Repeat the process in Steps 1 and 2 for every row in matrix X.


· You shall be able to add (or subtract) two matrices involving matrix scalar multiplication.  [Problems 5 – 6]

	Process to Add or Subtract Two Matrices involving Matrix Scalar Multiplication

1. Perform all matrix scalar multiplications, using the Process to Compute Matrix Scalar Multiplication, as described above.

2. Perform the addition or subtraction of the resultant matrices from Step 1, using the Process to Add two Matrices, or Process to Subtract two Matrices, as described in Section 2.3.


· You shall be able to find the resultant size in matrix multiplication, that is, multiplying matrix A and B. (EXAMPLE 3) [Problems 7 – 12]

	Process to Compute the Resultant Size in Matrix Multiplication

Given the two matrices A and B,

1. Determine the size of matrix A.  Let us say that that the size is m ( n matrix.

2. Determine the size of matrix B.  Let us say that that the size is r ( s matrix.

3. Check to see if the number of columns in matrix A = the number of rows in matrix B.  In other words, check to see if n = r.  

4. If n ( r, then the matrices cannot be multiplied, hence there is no answer for the size of the resultant matrix.

5. If n = r, then the size of the resultant matrix is m ( s.


· You shall be able to find the matrix product, if possible, of matrix A and B. (EXAMPLE 3) [Problems 15 – 25]

	Process to Compute the Resultant Size in Matrix Multiplication

Given the two matrices A and B,

1. Use the Process to Compute the Resultant Size in Matrix Multiplication, as described above, to determine the size of matrices AB.  If there is no resultant size, then you cannot find the product of matrices AB. 

2. Use the product matrix definition on page 87 to determine the product of both matrices.


