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Matrix multiplication
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The product exists if the inner numbers are the same and the order of 
the answer is given by the outer numbers: that is,



Example: Consider the matrices

Since A is a 2 × 3 matrix and B is a 3 × 4 matrix, the product AB is a 2 × 4 matrix.
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Example: 



8

Practice problems: 
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Transposition

The transpose of a matrix is found by replacing rows by columns, so that the 
first row becomes the first column, the second row becomes the second column, 
and so on. The number of rows of 𝐴 is then the same as the number of columns 
of 𝐴𝑇 and vice versa. Consequently, if A has order 𝑚 ×  𝑛 then 𝐴𝑇 has order 𝑛 ×
 𝑚.



Properties of transposed matrices:

1. (A+B)T = AT + BT

2. (AB)T = BT AT

3. (kA)T = kAT

4. (AT)T = A



Exercises: 

A) Suppose that A, B, C, D, and E are matrices with the following sizes:

Determine whether the given matrix expression is defined. For those that are defined, give 

the size of the resulting matrix.



B) In each part, find a 4 × 4 matrix [𝑎𝑖𝑗  ] that satisfies the stated condition. 
Make your answers as general as possible by using letters rather than 
specific numbers for the nonzero entries.



C) Find a 4 × 4 matrix 𝐴 =  [𝑎𝑖𝑗 ] whose entries satisfy the stated condition.











Example:  Find matrices A, x, and b that express the given linear system 
as a single matrix equation Ax = b



Examples: Express the matrix equation as a system of linear equations



Example: Solve the matrix equation for a, b, c, and d.
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