Operators

Arithmetic Operators

The arithmetic operators are:

·    +,  -,  *,  /,  +=,  -=,  *=,  /= , %, =, ++, --.

Let us create some variables:

int num, num2, num3 = 23;

We have created three int variables, one named num, another named num2 and a third named num3. Note that we have initialized num3 with the value 23. 

num2 = 34;

The above statement reads: 

                        num2 is assigned the value 34. 

Note that the single "equal sign" ( = ) is called the assignment operator. This statement means that the value 34 is put into the object num. In C++ as in most other languages, assignment moves from right to left.

num = num2 + num3;

the  above statement is read:

                      num is assigned the value of num2 plus num3

In this statement, the values of num2 and num3 are added together and the result of that addition is assigned to num. Therefore, if num2 had a value of 34 and num3 had a value of 23, then num will end up with a value of 57.

It is very important to realize that the expression:  

        num2 + num3

DOES NOT change the value of either num2 or num3. We only add their VALUES together; we do not change them. The basic operators ( +, -, *, /) do not change the values of their operands.

By contrast, let us examine the statement 

    num += 12;

+=, "plus equal" as it is referred to, does change the value of the operand. Here, this statement commands the system to add the value of the object on the right to the object on the left(num in this case). If num had a value of 57 before this statement, its value would be changed to 69. There are four (4) of these types of operators (+=, -=, *=, /=). They obey the same rules as +=.

Evaluating an arithmetic statement

In order to examine an arithmetic statement, we must first count the number of operations in the statement. For example:

    num = num3 + 4 - num2 * 3;

This has four operators, therefore it has four operations. Let us count them.

         num  =        num3        +           4         -       num2      *         3;


                   1                         2                      3                      4

Having identified the number of operations, we must then determine the order in which they will be executed. To evaluate this statement, the processor must do four (4) separate operations. The question is: in what order will these operations be performed. In order to determine this, we must know the operator precedence of each operator.

Operator precedence is defined as that property of operators which determines the order in which they are evaluated in a statement. 

An abbreviated list of operators and their precedence is depicted below. Operators are depicted in order of their precedence. Operators on the same line in the table have equal precedence.


In the statement we are evaluating, we observe that the operator with the highest precedence is the multiplication operator ( * ). 

Addition and subtraction have the same precedence but since the addition operator appears to the left of the subtraction operator, it will be done next followed by subtraction.

Assignment has the lowest precedence so it will be done last. A depiction of the ORDER of OPERATION would therefore be:

         num  =        num3        +           4         -       num2      *         3;


                   4                         2                      3                      1

Let us assume that the objects have the following values:

     num    =   12;

    num2   =   27;

    num3 = 5;

Operation 1:  num2 * 3  or 27 * 3 gives us: 81

Operation 2:  num3 + 4 or 5 + 4   gives us: 9

Operation 3:  

    the result of  { num3 + 4 } ( 9 )  -  the result of  { num2 * 3 }  (81)  gives us -72

Operation 4: num is assigned -72

Relational Operators

In an arithmetic statement we do a computation or make an assignment or both. In a relational statement, we ask a question. The answer is ALWAYS either true  or false. Let us examine the nature of truth and false. There are two tables called the truth tables that have been around for thousands of years. Here they are:

The "and" (&&) Truth Table

	Statement
	Value

	True and  True
	True

	True and  False
	 False

	False and True
	 False

	False and False
	 False


The "or" (|| ) Truth Table

	Statement
	Value

	True or  True
	True

	True or  False
	 True

	False or True
	 True

	False or False
	 True


If we have the condition 5 < 10, this evaluates to true

If we have the condition 7 > 9, this evaluates to false. Now let's put them together:

(5 < 10) &&  ( 7 > 9);

true        and     false

Consulting our table, we see that true and false evaluate to false, so the above statement evaluates to false

If however the statement were:

(5 < 10)   ||  ( 7 > 9);

                                     

true       or      false

When we consult our "or" table, we see that true or false evaluates to true.
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