Algebra 2 – Matrix Algebra Notes
Vocabulary

A matrix is a rectangular arrangement of numbers in rows and columns, where each number is an entry.  The dimensions of a matrix are given by the number of rows x the number of columns.  Scalar multiplication is the process of multiplying all of the numbers in a matrix by a constant (similar to the distributive property).
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Matrix Example (to the right)
The matrix to the right has 2 rows and 3 columns.  Therefore, the dimensions of the matrix are 2 x 3.
Adding/Subtracting Matrices

In order to add or subtract matrices, the matrices must have the same dimensions (e.g. A 2 x 3 matrix can only be added to or  subtracted by/from another 2 x 3 matrix).  When adding or subtracting matrices, you add or subtract each corresponding (matching) entry of the matrices.
Example #1
[image: image30.emf]
Both matrices are 3 x 2, so they can be added.
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Example #2
[image: image3.emf]
Both matrices are 2 x 2, so they can be subtracted.






Watch out for negatives and double negatives!
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Example #3
[image: image5.emf]


Our matrices have different dimensions (3 x 1 & 1 x 3), which means they cannot be added.
Example #4
[image: image6.emf]


We take the -3 and multiply it to every entry.
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Example #5
Find the unknowns in the matrix equation.
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For the matrices to be equal (=), each entry must be equivalent.  So let’s make some equations.
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Now, let’s solve for the unknowns using Algebra.
If 
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, then x = 5.  Yes, 3 = 3.  If 4 = 4y, then y = 1.  

Example #6
Evaluate.  [image: image11.emf]
We use the order of operations (P – E – M/D – A/S).
We do what’s in the parenthesis first. 
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Next, we multiply.
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Then, we add.
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Multiplying Matrices (4.2)
In order to multiply two matrices together the number of columns of the first matrix must equal the number of rows of the second matrix.

[image: image29.emf]When Can You Multiply Matrices
The first matrix is a 3 x 2, while the second matrix is a 2 x 2.  Therefore we can multiply these matrices together.

The result (product) of the matrices is the remaining dimensions.  

The order you multiply matrices is important.  The Commutative Property does not hold for matrix multiplication.  You cannot multiply these matrices backwards (2 x 2 & 3 x 2).
How To Multiply Matrices
Idea: 
Every row of the first matrix gets multiplied by every column of the second matrix.  Multiply each corresponding/matching entry and then add them up.
Example #1
[image: image15.emf]

Row 1 x Column 1
[image: image16.emf]

Row 1 x Column 2
[image: image17.emf]
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Row 2 x Column 1
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Row 2 x Column 2
[image: image21.emf]

[image: image22.wmf]24028

-×+×=-







[image: image23.wmf]23006

-×+×=-



Row 3 x Column 1
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Row 3 x Column 2
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Our product (aka answer) is a 3 x 2 matrix where each entry is the answers we just came up with.
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Dimensions


2 x 3





2 x 2





3 x 2
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3 x 2
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