Mathematical and Relational Operators

Operators are symbols that affect the variables, or the variables they help to provide data to. In VB there are various types of operator, the ones we will be looking at are Mathematical (Arthemtic) and Relational Operators.

Mathematical (Arthemtic)

Arithmetic operators occur in arithmetic operations, i.e. in expressions that contain integers or other number formats



	Operator
	Operation 

	+ 
	Addition 

	- 
	Subtraction 

	* 
	Multiplication 

	/ 
	Division 

	Mod 
	Remainder 

	
	




Remember you can’t divide a number by zero!!

Relational Operators (Comparison, Selection)

The relational operators are listed in the table below: 



	Table 7.7: 

Relational operators

Operator

Action 

= 
Equal 

<> 
Not equal 

< 
Stricty less than 

> 
Strictly greater than 

<= 
Less than or equal 

>= 
Greater than or equal

in 
Element of 






Left and right operands must be of the same type. Only integer and real types can be mixed in relational expressions. Comparing strings is done on the basis of their ASCII code representation. When comparing pointers, the addresses to which they point are compared. The in returns True if the left operand (which must have the same ordinal type as the set type, and which must be in the range 0..255) is an element of the set which is the right operand, otherwise it returns False
You will use relational operators when dealing with selection in a few lessons time, using IF..THEN..ELSE statements for example.

	If studentScore < 50 Then


lblPassOrNot.caption = “The Student has failed!”

Else


lblPassOrNot.caption = “The Student has failed!”

End If


Logical Operators

	Not
	logical negation




	And
	logical and




	Or
	logical or




	Nor
	logical exclusion




	Eqv
	logical equivalence


Assigning a Value to a Variable

To assign a value to a variable use the equals symbol.

Used in VB code to assign the value 42 to the variable “meaningOfLife”.

meaningOfLife = 42

Operator Precedence

Something that is important to consider is precedence i.e. what part of your equation will be done first.

The code:

myValue = (A+B) / C

By using parenthesis () what ever is inside will be calculated before things outside of the parenthesis. To see how this affects the answer see this example below:

A = 4

B = 2

C = 3

With parenthesis:

myValue = (A+B) / C

2 = (4+2) / 3
Without parenthesis:

myValue = A+B / C

4.67 = 4+2 / 3
Because / divide has a higher precedence it is done first and so we get a different answer.


VB, when determining how to perform calculations, works according to pre-defined rules. These rules may be overridden by the use of parenthesis (). 

The priority given to the various operators, from highest to lowest, are 

	Operator
	Type

	( )
	parentheses




	^
	exponentiation




	-
	negation




	*
	multiplication

	/
	floating point division




	\
	Integer Division




	Mod
	modulus




	+
	addition

	-
	subtraction




	&
	String concatenation




	=
	equality

	<>
	inequality

	<
	less than

	>
	greater than

	<=
	less than or equal to

	>=
	greater than or equal to

	Like
	pattern matching

	Is
	object reference comparison




	Not
	logical negation




	And
	logical and




	Or
	logical or




	Nor
	logical exclusion




	Eqv
	logical equivalence




	Imp
	logical implication






SELF TEST 17: Operator precedence
Given that 

  A = 1;      B = 2;      C = 4;

What does X equal after each of the following statements, 

  X = A / B / C             ________________

  X = A + B / C              ________________

  X = A * B * C             ________________

  X = A * B - C               ________________

  X = A + B + C               ________________

  X = A / B * C               ________________

  X = A * B / C               ________________

  X = A + B - C               ________________

  X = A / B / C               0.125

  X = A + B / C               1.5

  X = A * B * C               8

  X = A * B - C               -2

  X = A + B + C               7

  X = A / B * C               2

  X = A * B / C               0.5

  X = A + B - C               -1

Parenthesis are used to override the order of precedence. Consider the expression 

             A + B

        X = -------

             C + D

becomes in VB 

        X := ( A + B ) / ( C + D )

and the expression 

                   B

        X = A  +  ---  +  D

                   C

becomes in VB 

        X := A + ( B / C ) + D





SELF TEST 18
Write statements in VB which correctly express each of the following mathematical expressions. 

             2                                2

 1. Z = X + Y                2.  Z = ( X + Y )

         A + B + E                        B

 3. Z = -----------          4.  Z = A + ---

           D + E                          C

         A + B                              B

 5. Z = -------              6.  Z = A + -------

           C                              D - C

             2                                2

 1. Z = X + Y                2.  Z = ( X + Y )

    Z = X + (Y * Y)            Z = (X + Y) * (X + Y)

         A + B + E                        B

 3. Z = -----------          4.  Z = A + ---

           D + E                          C

    Z = (A+B+E) / (D+E)       Z = A + (B / C)

         A + B                              B

 5. Z = -------              6.  Z = A + -------

           C                              D - C

    Z = (A + B) / C            Z = A + ( B / ( D - C ) )




SELF TEST 19: STATE which of the following statements is wrong and why
     Y = 2X + A

     4 = X - Y

     A = 1 / ( X + ( Y - 2 )

    -J = K + 1

     S = T / * 3

     Z + 1 = A

STATE which of the following statements is wrong and why,

     Y = 2X + A                     2 * X + A {missing operator}

     4 = X - Y                      4 is a constant

     A = 1 / ( X + ( Y - 2 )        missing bracket

    -J = K + 1                      rewrite as j = - ( k + 1);

     S = T / * 3                    one too many operators

     Z + 1 = A                      rewrite as z= A - 1;

Using Mathematical Operators Example

Create a New program, with the Project Name “Operators” and name the form “frmOperators” and then change the forms caption to “Operators Example.”

Now set up the form to look like this:
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Remember to rename the controls, you should have controls (objects) called the following:

txtNumber1

txtNumber2

txtResult

lblInputs

lblOutput

cmdAdd

cmdSubtract

cmdMultiply

cmdDivide

cmdMod

cmdExit

Here is the code you need to enter to make the command buttons work:
	Private Sub cmdAdd_Click()

'Define (Dimension) the varibales.

Dim dblNumber1 As Double

Dim dblNumber2 As Double

'Get the users value

dblNumber1 = Val(txtNumber1.Text)

dblNumber2 = Val(txtNumber2.Text)

'Perform the calculation and put the result into the result text box.

txtResult.Text = dblNumber1 + dblNumber2

End Sub

Private Sub cmdDivide_Click()

'Define (Dimension) the varibales.

Dim dblNumber1 As Double

Dim dblNumber2 As Double

'Get the users values

dblNumber1 = Val(txtNumber1.Text)

dblNumber2 = Val(txtNumber2.Text)

'Perform the calculation and put the result into the result text box.

txtResult.Text = dblNumber1 / dblNumber2

End Sub

Private Sub cmdExit_Click()

    End 'End the program.

End Sub

Private Sub cmdMod_Click()

'Define (Dimension) the varibales.

Dim dblNumber1 As Double

Dim dblNumber2 As Double

'Get the users values

dblNumber1 = Val(txtNumber1.Text)

dblNumber2 = Val(txtNumber2.Text)

'Perform the calculation and put the result into the result text box.

txtResult.Text = dblNumber1 Mod dblNumber2

End Sub

Private Sub cmdMultiply_Click()

'Define (Dimension) the varibales.

Dim dblNumber1 As Double

Dim dblNumber2 As Double

'Get the users values

dblNumber1 = Val(txtNumber1.Text)

dblNumber2 = Val(txtNumber2.Text)

'Perform the calculation and put the result into the result text box.

txtResult.Text = dblNumber1 * dblNumber2

End Sub

Private Sub cmdSubtract_Click()

'Define (Dimension) the varibales.

Dim dblNumber1 As Double

Dim dblNumber2 As Double

'Get the users values

dblNumber1 = Val(txtNumber1.Text)

dblNumber2 = Val(txtNumber2.Text)

'Perform the calculation and put the result into the result text box.

txtResult.Text = dblNumber1 - dblNumber2

End Sub
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