Arithmetic Operators

Although most of the arithmetic operators are familiar to you, there may be a couple you haven't seen before. Consider the following table:
  

	Symbol
	Name

	 ^
	 Exponentiation

	 *
	 Multiplication

	 /
	 Division

	 \
	 Integer Division

	 MOD
	 Modulo (remainder)

	 +
	 Addition

	 -
	 Subtraction


The two operators that you may not have seen or used are probably integer division and modulo.  Let's explain what they do by example. 

Integer division 

Divides one number by another and returns only the whole number part of the calculation.  For example: 

Number = 43 \ 10 

The answer stored in Number would be 4.  As you know 43 / 10 = 4.3.  The decimal part .3 would be dropped.

Modulo 

Divides one number by another and returns the remainder.  For example: 

Number = 43 Mod 10 

The answer stored in the variable Number would be 3.

Remember when you learned long division!  10 "goes into" 43, 4 times.  4 times 10 is 40.  the difference in 43 and 40 is 3.  Therefore if you didn't carry the division beyond the whole number stage the remainder is 3. 

Later we will look at some examples where these operators will be useful. 

Relational Operators

Also called Comparison operators, these are used to compare two pieces of data.  The data can be numbers, which you are probably most used to seeing, or text strings.  A table of the relational operators follows:
  

	Symbol
	Name

	=
	 Equals

	<>
	 Not equal to

	<
	 Less than

	>
	 Greater than

	<=
	 Less than or equal to

	>=
	 Greater than or equal to


When you compare two pieces of data there can only be two outcomes, true or false.  For example if you wrote 100 > 130 the answer is obviously false.  However if you used the less than sign (<) the answer would be true. 

Boolean Operators

Also called logical operators.  The Boolean operators have been covered in previous lessons so we won't go into great detail.  It would be useful if you reviewed the concept of truth tables.  These operators are used to join two expressions whose outcome will be either True or False. There are four basic Boolean operators:
  

	Operator
	Description

	 NOT
	Changes False to True and True to False

	 AND
	True if both expressions are True

	 OR
	True if either of the two expressions are true

	 XOR*
	True if one expression is True and the other is False


* Exclusive OR 

Order of Operations

Also called the order of precedence are the rules that state how the various operators work together.  Let's look at an example: 

Which of the following is correct? 

2 + 4 * 3 = 18
or
2 + 4 * 3 = 14
You probably know that the answer is the second expression.  For the Arithmetic operators, multiplication take precedence over addition.  Therefore 4 *3 is done first then 2 is added to the result.  However there are times when you might want to add 2 and 4 before multiplying by 3.  As you know we can do this through the use of parentheses (brackets) ().  Therefore, to make the first expression correct we would have to do the following: 

(2 + 4) * 3 = 18
Now the first expression is correct! 

The order of operations or precedence is an important part of Visual Basic.  Often programs don't give the expected result because these rules are not followed. Here are the rules: 

1. Evaluation of operators proceeds from left to right 

2. Evaluation of operators occurs from the innermost set of parentheses (brackets) to the outermost 

3. The order of operations or precedence between the various operators are Arithmetic, Concatenation, Relational, and finally, Boolean. 

Each of the operator types has an order for each of its operators. Here is a list for each ranked from highest to lowest priority.  

	Arithmetic
	Relational
	Boolean

	 Exponentiation
	 =
	 Not

	 Multiplication and Division
	 <>
	 And

	 Integer Division (\)
	 <
	 Or

	 Modulo (Mod)
	 >
	 Xor

	 Addition and Subtraction
	 <=
	 

	 
	 >=
	 


Library Functions

Visual Basic has roughly 150 built in functions which are used to perform operations on numbers and strings.  In the course of future lessons you will be introduced to a number of these.  In the last lesson you saw how a random number could be generated and converted to an integer.  This was done using two functions, Rnd and Int. 

The general form of a library function is  Function (expression), however a number of them do not need the (expression). 

Here are several examples: 

· Rnd(x) - Returns a random number between 0 and 1 

· Sqr(x) - Returns the square root of a non negative number 

· Abs(x) - Returns the absolute value of a number 

· Int(x) - Returns the Integer (whole number) part of a decimal number 

· Left(string,x) - Returns the x most characters from the left side of a string 

· Val(string) - Returns the numeric value of a text string that contains numbers 

· Time - Returns the current time (as set in the computer) 

· Date - Returns the current date 

Activity 1 Tourist Friendly Temperature Program

Create a Visual Basic program which would be useful to tourists.  Americans use the Fahrenheit scale but Canadians use the Celsius scale for temperature measurement.  For example, 20 degrees Celsius is equal to 68 degrees Fahrenheit. If you told tourists from south of the border that the temperature was 20 degrees, they would put on their long underwear and winter coats (water freezes at 32 degrees on the Fahrenheit scale).

· Use two text boxes and a command button.  Enter a Celsius temperature in text1 and when the command1 button is clicked the corresponding Fahrenheit temperature is displayed in text2. 

· The formula for the conversion is:

Fahrenheit = 9*Celsius/5 + 32
 

· Now add a button to your program to convert celsius to fahrenheit  

· The formula for this conversion is: 

Celsius = 5/9 (Fahrenheit -32)

· Hint: Yyou must include the multiplication symbol in the correct place. 

