
NOTES: UNDERSTANDING  
1.  ALGEBRAIC NOTATION IN A NON-ALGEBRAIC WAY, 
2.  PLEASE EXCUSE MY DEAR AUNT SALLY,  and  
3.  SOLUTION OF EQUATIONS BY WAY OF THE METHOD OF EQUIVALENT 
EQUATIONS.     D. Jones  11/17/17. 
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I. UNDERSTANDING ALGEBRAIC NOTATION IN A NON-ALGEBRAIC WAY. 
We are here today to discuss and understand the meaning of algebraic expressions. This 
understanding will aid us immensely in solving algebraic problems.  
 
First we need to discuss the meaning of algebraic expressions. I'm going to begin with a really 
basic example 
      3 5x   
 
What does this expression mean? You can pronounce this as "Three eks minus five," but that 
doesn't tell me that you understand 3 5x  . 
 
Here's what it means. You take something. (Call it x1.) And first you multiply it by three. So you 
have a subtotal 3x . Then you subtract 5 from that subtotal2. 
 
3 5x   is a code or a recipe or a set of instructions for what you are to do to some input object, x , 
and the order in which to do it. 
 
Let me give you a non-mathematical example, (or is it?) Let's call it the "egg experiment." 
 

Suppose  
 (1) that x = egg; and  
 (2) instead of "multiply by 3," we have "put it into boiling water for awhile,  
       then take it out;" and  
 (3) instead of "subtract 5," we have "crack it open." 
 
So the set of instructions for the egg experiment, 3 5x  , becomes "put the egg into 
boiling water, then take it out and crack it open." The result will be a hard boiled egg. 
 

Now, suppose we change the instructions to  3 x 5 . In the context of the egg 

experiment, what do these instructions say? "Crack an egg and then put it into boiling 
water and then take it out." The result will be a poached egg.  
 
This second experiment yields a completely different outcome. So, my point is that the 
order of operations is extremely important in many "experiments." And the symbols in the 
algebraic expression tell you the order in which to perform the operations 

 
 
 
 

                                                 
1  In algebra, x stands for a number, which is a specific number -- but we don't know what it is yet. 
2  Let me remind you that we normally read a mathematical expression from left to right and that parentheses changes 
that order. Parentheses instructs you to do the instructions inside the parentheses first. 



 

II. PLEASE EXCUSE MY DEAR AUNT SALLY 

A. The basic operations in arithmetic and algebra are addition  , subtraction  , 

multiplication , and division    
 
In arithmetic: Suppose you have a string of numbers with the four operations shown, such as 
 
    2 3   1 5 8 4    
 
Normally, you read from left to right and perform the operations as you see them. However, the 
operations of multiplication and division take precedence over addition and subtraction. 
 
So you scan (just looking at the operations) from left to right through the operations 

 and when you see the        you know that you must do the multiplication first. Thus, 

when you start doing the operations, here's what it looks like, step-by-step:  
 
 

 2 3 1 5 8 4 2 3 1 40 4 2 3 1 10 1 1 10 10                    . 

 
 
So, as a first step you do 5 8 . Then you do 40  40 4 10 

10
. Then you do . Then 

you do . And finally you do 0 1
2 3  1

1 1 0   0   , and 10  is your final answer, (which I 
have "boxed" in the string of steps above.) 
 
It may look very complicated as written here, but in actual practice you can probably do all the 
steps in your head and just write down the final answer. 
 
Here's another example. Compute 
 

  4 8 4 9 7 4 2 9 7 4 18 7 14 7 7                  

 
Notice that in reading from left to right, the division comes before the multiplication, so that's why 
you do 8 4  first. 2 
 
 

B. If you want to change the normal order of operations, you isolate the operations that you 
want to do first with parentheses. For example: 
 

  2 3 1 5 8 4 2 3 4 8 4 2 3 32 4 2 3 8 9                    

 

C. This ties-in with our discussion of 3 5x  . The order of operations says multiply x  by 3 first 

and then subtract . But if we look at 5  3 5x  , parentheses3 override the normal order of 

                                                 
3    Sometimes instead of parentheses ( ) you will see brackets [ ] or even braces { } used to do the work of 
parentheses. 
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operations4. Parentheses say, "Do this first." Thus,  3 x 5  says, starting with x , first you 

subtract 5  and then multiply the result by 3. 
 
 

III. SOLVING ALGEBRAIC EQUATIONS 
Ok, so now we'll look at a situation where an algebraic expression occurs -- namely in an equation.  
 

A. First, let's look at an easy example. 
 
     3 5 1x    
 
The usual instructions (and there are always instructions) are: "Solve the equation." Or "Solve the 
equation for x ." In either case, what the instructions are requiring is for you to find the number (or 
numbers) which, when substituted for x  in the equation, result in a true statement. 
 
To repeat: What does it mean to solve an equation? It means to find all the numbers5 that make the 
equation true when you substitute them one-by-one into the equation in place of x. 
 
Well, this is a simple equation to solve. You can probably just look at the equation and notice that if 
you simply replace the x  with a 2  in the equation6, you will get 
 

      3 2 15  , 

 

which you see is a true statement, because  3 2 5 15 6  
1

 . Thus, the left side of the 

equation is 1 and the right side is 1. So you have 1 , which is a true statement. 
 
So, if the problem says solve the equation  3 5 1x   , I can write 
 

   Solution set:  2   (solved by inspection7.) 

 
Or, if the problem is worded: Solve for x:  3 5 1x   , I can write 
 

   Solution: 2x  8. 

 
So, if you can see the solution, just write it down. But most equations are not that simple to solve. 
There is a method for systematically solving equations. It is called the Method of Equivalent 
Equations. 
 

                                                 
4    Just remember that parentheses come in pairs. If you have an opening parenthesis, you must have a closing 
parenthesis. 
5    There has to be some kind of "background" set of numbers that you are dealing with, such as  , the set of all real 
numbers. 
6   I advise you to put your "answer" in parentheses when you substitute it into the equation. 
7    Because I just "saw" the answer. 
8    Remember, I always try to remember to box my final answer. 
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B. The Method of Equivalent Equations.  
 

(1). The idea is quite simple: 
 If you have an equation, call it EQUATION A, and you 
  (i). add the same thing9 to both sides, or 
  (ii). subtract the same thing from both sides, or 
  (iii). multiply both sides by the same thing, or 
  (iv). divide both sides by the same (non-zero) thing10, 
 then 
 the resulting equation, call it EQUATION B, will have exactly the same solution(s) as 
EQUATION A. 
 
My idea here is that an equation is like a balanced see-saw (teeter-totter). If you want to add 
something to one side and if you want to maintain the balance, then you must add the same 
amount to the other side. The same holds true for subtraction, multiplication, and division. 
So you are balancing the equation. I like to call it, The Golden Rule of Equations, (do unto one side 
what you do unto the other side). 
 

(2). However, the application or use of the idea requires some experience and thoughtfulness.  
 

(a). Let me give you an example: 
   Solve    5 7 3 9x x     
 
Solution: (Note: I can't simply look at this equation and tell you the solution, so I must find an 
equivalent equation whose solution may be easier to see.) 
 
 Step 1: Subtract 3x from both sides: 
     2 7 9x     
 
  (I still can't "see" the solution.... Maybe you can, but I can't. So I must do another 
equivalent equation.) 
 
 Step 2: Add 7 to both sides: 
     2 16x    
 
  (Ah-ha! I now "see" that the answer is 8, and you probably see that, too; however, the 
teacher may want you to carry the process out to the "bitter end." So I'll go on.) 
 
 Step 3: Divide both sides by 2: 
     8x    
 
  (I have found in the past that many of my teachers would call this the solution, but it is 
NOT. The only thing I have done so far is to solve for x. In fact, 8x   is simply an equation, and I 

can solve it by inspection. I see that the solution set for 8x   is  8 ).  

                                                 
9    The "thing" that I'm talking about could be a number, a letter, a parenthetical expression, or a combination of these. 
10    Warning:  You must never, never divide both sides of an equation by the variable for which you are solving. 
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And thus I can say that .... 

     The solution set is  8                     

 
Now I want you to understand what I'm getting at and why I know that 8  is a solution (in fact, the 
only solution) to the equation.  
 
 (a). 8x   is an equation. Its solution is the number 8 , because when I substitute 8  for 
the x  in the equation 8x   I get 8 , which is a true statement. 8
 
 (b). 8x   is an equivalent equation to 2 16x  , which is an equivalent equation to 
2 7 9x   , which is an equivalent equation to 5 7 3 9x x   , which is the original equation.  
 
Thus, the number 8  is a solution to each of these equations, and so I am guaranteed that 8  is a 
solution to the original equation, and it is the only solution. 
 
And I could not have solved the problem without going through a systematic application of the 
Method of Equivalent Equations. 
 
 

(b). Here's another problem: Solve:   
2

1 0x
x

     

Solution:  

(i).        
2 2 0x x     

Multiply both sides by x (the "Golden Rule"). It is 
usually a good idea to "clear the fractions" of an 
equation first. 

(ii).           2 1x x   0
Factor the quadratic polynomial, if possible. And it was 
possible in this problem. 
 

(iii).     2 0x     or  1 0x     

The "Zero Product Property" (ZPP) states: 
If the product of two factors equals zero, then one or 
the other or both factors must equal zero.  
 

In symbols:   0 0AB A B 0       

 
(iv).     2x    or  1x     
 

Solve each equation for x . 

(v).       1,2   The answer is a solution set. 

(vi).      1,2  

I like to box my final answer, and if I were working this 
problem on my own time, I would have skipped step 
(v) and simply have written the boxed answer. 
 

 
 
I hope that this discussion gives you something to think about. 
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