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Conceptual Explanations – Section 2 – Multiplying Matrices I 
 

Multiplying a Row Matrix by a Column Matrix 

A “row matrix” means a matrix with only one row. A “column matrix” means a matrix with only one 

column. When a row matrix has the same number of elements as a column matrix, they can be multiplied.  

So the following is a perfectly legal matrix multiplication problem: 

[1 2 3 4] ∗ [

10
20
30
40

] 

These two matrices could not be added, of course, since their dimensions are different, but they can be 

multiplied. Here’s how you do it. You multiply the first (left-most) item in the row, by the first (top) item in 

the column. Then you do the same for the second items, and the third items, and so on. Finally, you add all 

these products to produce the final number. 

 

A couple of my students came up with an ingenious trick for visualizing this process. Think of the row as a 

dump truck, backing up to the column dumpster. When the row dumps its load, the numbers line up with the 

corresponding numbers in the column, like so: 

 

So, without the trucks and dumpsters, we express the result—a row matrix, times a column matrix—like this: 

[1 2 3 4] ∗ [

10
20
30
40

] = [300] 
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There are several subtleties to note about this operation. 

• The picture is a bit deceptive, because it might appear that you are multiplying two columns. In fact, 

you cannot multiply a column matrix by a column matrix. We are multiplying a row matrix by a 

column matrix. The picture of the row matrix “dumping down” only demonstrates which numbers to 

multiply. 

• The answer to this problem is not a number: it is a 1-by-1 matrix. 

• The multiplication can only be performed if the number of elements in each matrix is the same. (In 

this example, each matrix has 4 elements.) 

• Order matters! We are multiplying a row matrix times a column matrix, not the other way around. 

Just like when you write the dimensions of a matrix, rows come before columns.  

It’s important to practice a few of these, and get the hang of it, before you move on. 
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