An Introduction to Programming – Part 7!

Visual Basic Programming – Creating a Table of Trig Values

Using the For/Next segment of programming…

In technology fields, we are often called upon to calculate the Sine, Cosine, or Tangent of an angle.  Visual Basic will allow us to do this fairly easily.

In this lesson, we’ll first enter an angle, and then request the Sine, Cosine, and Tangent of that angle.

Try the program first.  Remember you will have to open the text file to see the results.

The Sine function expects the angle to be in Radians, so we must convert the entered angle in degrees to radians.  (Yes, you could change the 45 to some other angle…!)

This is accomplished by multiplying degrees times Pi/180, a standard conversion.  The Sine of 45 degrees is .707, so is the Cosine.  The Tangent is Sine/Cosine therefore a 1 is calculated.

Until now, we’ve been a little sloppy about how we write our code.  This wasn’t a big concern as these were small programs and we were only beginning to learn how to program.  However, as our programs increase in size and complexity they also become harder to write and maintain.  It’s time to learn how to write code PROPERLY!  First, the instructions are usually broken up into sections based on the type of task to be performed:

· Declarations – defines the objects used by the program

· Initialization – tasks usually performed once to set up processing

· Input – tasks that get data

· Processing – tasks that manipulate the data

· Output – tasks that provide the results

· Wrap-up – tasks usually performed once to complete processing

Subdividing the tasks allows you to concentrate on smaller, more focused parts of the program making it easier to write.  Changes are also made easily and quickly.

What’s new this week is Declarations.  Since Pi doesn’t change, we should probably define this as a constant.  We don’t want anybody (including ourselves) to change its value by mistake.


Const Pi = 3.14159265358979

Where we’ve been really sloppy is with variables.  We’ve been defining them as we need them and have been using shortcuts when defining their data type.  Our program works with four values:  the angle entered by the user and its sine, cosine, and tangent


Dim Angle As Double


Dim Sine As Double


Dim Cosine As Double


Dim Tangent As Double
We’ve also been sloppy by writing instructions that combine tasks.  While this adds a little more code to your program, in the long run, finding mistakes and making changes are done quickly and easily.  See code below.

NEXT – Some fun with the For/Next sequence we saw last time!!
We’ll create a BIG table of data, different Angles, ranging from 0 to 90 degrees.  The user will be able to enter the number of lines in the table.  If 90 lines are selected, we’ll increment by one degree.  Oh oh, if a huge number of lines is requested…  Well, it’ll be a HUGE TABLE! We might break the thing!!!!!  (Probably not…)

Here’s what we have now:

‘Declarations

Const Pi = 3.14159265358979


Dim Angle As Double


Dim Sine As Double


Dim Cosine As Double


Dim Tangent As Double

‘Initialization

Open "TrigData.txt" For Output As #1


Print #1, "Table of Trigonometric Values" ‘The headings are only printed once


Print #1, "Angle       Sine            Cosine        Tangent"


Print #1, 'blank line here


‘Input

Angle = Val(TextBox1.Text) * Pi / 180 'Convert to Radians


‘Processing

Sine = Sin(Angle)

Cosine = Cos(Angle)

Tangent = Tan(Angle)

‘Output

Print #1, TextBox1.Text; Sine; Cosine; Tangent


‘Wrap-up


Close #1


Beep
Be sure you understand what it’s doing before moving to THIS:
Replace all that, with this Subprocedure… using Cut and Paste:
Private Sub CommandButton1_Click()


‘Declarations


Const Pi = 3.14159265358979


Dim Angle As Double


Dim Radians As Double


Dim Sine As Double


Dim Cosine As Double


Dim Tangent As Double


‘Initialization


Open "TrigData.txt" For Output As #1


Print #1, "Table of Trigonometric Values" ‘The headings are only printed once


Print #1, "Angle       Sine            Cosine        Tangent"


Print #1, 'blank line here


Angle = 0


‘Input


NumSteps = Val(TextBox1.Text)


Increment = 90 / NumSteps ‘Calculated once based on input value


For J = 1 To NumSteps + 1



‘Processing



Radians = Angle * Pi / 180 'Convert to Radians



Sine = Sin(Radians)



Cosine = Cos(Radians)



Tangent = Tan(Radians)



‘Output



Print #1, Angle; Sine; Cosine; Tangent



‘Loop Wrap-up



Angle = Angle + Increment


Next J


‘Wrap-up


Close #1


Beep

End Sub

Run the new program and then:
LOOK AT the TrigData.txt file…  You should see a table of Trig data.  If you open the file in Word, encode the file as Plain Text when asked.

Change the number of points, and be sure you understand how the program is doing what it is doing.  I’ll be glad to answer questions.

Hmmmm, sometimes the columns aren’t all lined up.  It sure would be nice to be able to do some formatting, wouldn’t it?  Ha ha, next time!

