NAT 5 Computing:-  Software Development:- Repetition (Iteration,(Going Loopy))Summary

Objectives: 

Repetition (Iteration) commonly known as looping is when a program repeats a set of instructions. You need to know about 4 different types of LOOPS.

· 1. Fixed Loops -= Repeats line(s) of code for fixed number of times
· 2. Conditional Loops =.

2.1 Do While Loop – condition at start = Repeats code whilst condition is outstanding (true) so may never be executed if the condition is met 1st time.
2.2 Do Loop Until = condition at end– loop always activated at least once.

· 3. Nested Loops = A loop fully contained within an existing Loop
1. The FIXED LOOP -  - FOR… NEXT Loop

The For …Next loop; repeats a set of instructions for a fixed number of times. For Example: 

	Visual Basic Format
	Description of what the code does.

	DIM counter as Integer
	Sets the variable called counter to data type as integer &  Initialises 

	FOR  Counter = 0 to 5
	Counter = The control variable it sets the counter to store the number of times the command has to be repeated, with a starting default of 0 – which you can change.  E.g. For counter = 1to 10.

	ListBox1.items.add “Hello there”
	Output the words contained in quotes to display. “Hello there” In this example “Hello there” will be displayed 5 times. Could equally be outputting the data values stored in a variable. 

	NEXT counter
	NEXT Counter –Tells the program to repeat. It adds 1 to the control variable called counter and returns to the start of the Loop.  If the counter total is less than 5, the instruction is repeated until the limit is reached.


NOTE:Remember youwill need an array data structure to store multiple data values, e.g Dim counter(5) …
2. CONDITIONAL LOOPS

· 2.1 The DO…WHILE …Condition…Loop - The DO…WHILE loop, repeats a set of instructions WHILE specified conditions are outstanding.  It is used for validating data being input into a program is within an acceptable range.  If the data is always entered correctly (within the range) the loop may never be executed. The INPUT VALIDATION Standard Algorithm uses a DO While Loop.
Example: 

	Visual Basic Code
	INPUT VALIDATION 

Standard Algorithm.
	Description of what code does.

	DIM mark  as Integer
	
	Sets variable Mark to data type integer

	Mark =Input Box ( “enter mark 0-100”)"
	1. Get Data Value in
	A data value is typed in to the program

	Do while Mark <0 or Mark >100
	2. Do While Mark <0 and>100
	The value is checked to see if it is within range. E.g. <0 or Mark >100 

	MsgBox “Sorry number is out of range”  
	3. Display Error Message
	If not within the range, display message.

	Mark =Input Box ( “enter mark 0-100”)"
	4. Get Data Value in
	Give a 2nd chance to enter the number

	Loop
	5. End While
	The program loops repeats the Do While  command asking for re-entry until the condition is met.


NOTE

· When more than one condition is tested in a loop it is called a Complex Condition e.g. Mark <0 OR Mark >100 The values in a COMPLEX condition may be joined by the logical operators AND or OR

· 2.2 DO Loop …UNTIL Example: The DO..Loop UNTIL has the condition set at the end of the loop so it is always activated at least once. 

	Pseudocode
	Visual BASIC coding

	1. set a counter equal to zero
	counter = 0

	2. store correct PIN
	correct_pin = 1347

	3. do the following:
	Do

	3.1 prompt the user to enter their PIN
	  pin = InputBox(“Enter your PIN”)

	3.2 If PIN is correct message(1) else message(2)
	  If pin = correct_pin then txtMessage.Text = “Welcome to VB Bank” Else txtMessage.Text = “error – re-enter”

	3.3 add 1 to the counter
	  counter = counter + 1

	4.  until the PIN is correct or counter = 3
	Loop Until (pin = correct_pin) Or (counter = 3) 

	5. If counter = 3 then display message(3)
	If counter = 3 Then txtMessage.Text = “The card is being kept for security”


3. NESTED LOOPS  - “A Nested loop is A loop that is completely inside another loop” Nested loops are used for sorting information and simply means that one loop is fully contained inside an existing loop.

· The text in brackets is not part of the code in this example it is simply to demonstrate the concept.
	For Salesperson – 1 to 5  (1st Loop starts here)
	Starts 1st loop 1 to 5 times

	
For Item =1 to 3 (2ndt Loop starts here)
	
Starts 2nd loop within the 1st loop for 1 to 3 times

	Take in Salesperson
	Command line 1 of 1st loop 

	
Take in Item
	
Command line 1 of 2nd loop

	Next (1st Loop ends here)
	Go back to start of 1st Loop 

	
Next (2ndt Loop ends here)
	
Go back to start of 2nd loop 


Example Program Fixed and Do While Loop
Public Class Form1
    Private Sub BtnStart_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles BtnStart.Click

        'Declare variables -  Pupil Grades Program With Fixed Loop - J Speirs
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Dim COUNTER As Integer
Dim PIN As Integer

Private Sub Form_Load ()
COUNTER = 0
correct_pin = 1347
Do
PIN = InputBox ("Enter your PIN")

COUNTER = COUNTER + 1

End Sub

v [Load

Rem Loop Until example Pin program  ([iNNVERRISSEN

Enteryour PIN

Cancel

Loop Until (PIN = correct_pin) Or (COUNTER = 3)
If COUNTER = 3 Then txtMessage.Text = "The card is being kept for security”

If PIN = correct_pin Then txtMessage.Text = "Welcome to VB Bank" Else txtMessage.Text = "E.

Immediate




        Dim FName(4) As String
        Dim SName(4) As String
        Dim Index As Integer
        Dim Mark(4) As Integer
        Dim Grade(4) As String
        'Get data in
        For Index = 1 To 4

            FName(Index) = InputBox("Enter a First Name")

            SName(Index) = InputBox("Enter a Surname")

            Mark(Index) = Val(InputBox("Enter test results 0-100"))

            Do While Mark(Index) < 0 Or Mark(Index) > 100

                MsgBox("Sorry number is out of range")

                Mark(Index) = Val(InputBox("Try again 0-100"))

            Loop
            ' Decide on grade based on Mark achieved - COMPLEX Condition 
            If Mark(Index) >= 80 Then Grade(Index) = "A+"
            If Mark(Index) >= 70 And Mark(Index) < 80 Then Grade(Index) = "A"
            If Mark(Index) >= 60 And Mark(Index) < 70 Then Grade(Index) = "B"
            If Mark(Index) >= 50 And Mark(Index) < 60 Then Grade(Index) = "C"
            If Mark(Index) >= 45 And Mark(Index) < 50 Then Grade(Index) = "D"
            If Mark(Index) < 45 Then Grade(Index) = "fail"
        Next Index

        ' Alternative display all in 1 list box using VB Tab command - Quite difficult to line up  
        ListDisplayAll.Items.Add("Firstname" & vbTab & "  Surname" & vbTab & "      Marks" & "      Grade")

        For Index = 1 To 4

            ListDisplayAll.Items.Add(FName(Index) & vbTab & vbTab & SName(Index) & vbTab & vbTab & Mark(Index) & vbTab & Grade(Index))

        Next Index

    End Sub
End Class
1. Public Class Form1
2.     'Pupil Grades - Fixed Loop user enters the number of times for the loop- Nested Conditional Loop -Running Total -    'Control variable default is 0 - So remember to enter number of students value as 1 less than the number you want. e.g if want 4 pupils then enter 3 
3.     Private Sub BtnStart_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles BtnStart.Click

4.         'Declare variables -  
5.         Dim FName(20) As String                         'Declare String Array for maximum number of data values
6.         Dim SName(20) As String
7.         Dim Index As Integer
8.         Dim Mark(20) As Integer
9.         Dim Grade(20) As String
10.         Dim Counter As Integer                          'Keep Running Total on Number of Students Entered
11.         Dim NumberOfStudents As Integer                 'Get data in
12.         NumberOfStudents = InputBox("Please enter Number of Students - Maximum = 20") ' User enters Number of students for marks to be recorded. - Data entered will form the basis for controlling the Fixed Loop  
13.         For Index = 0 To NumberOfStudents                   'Start Repeat for Number of Students Entered
14.             FName(Index) = InputBox("Enter a First Name")   'Take in data to store in variable called FName
15.             SName(Index) = InputBox("Enter a Surname")

16.             Mark(Index) = Val(InputBox("Enter test results 0-100"))

17.             Do While Mark(Index) < 0 Or Mark(Index) > 100 'Start Conditional Repeat While number not in range
18.                 MsgBox("Sorry number is out of range")

19.                 Mark(Index) = Val(InputBox("Try again 0-100"))

20.             Loop
21.             Counter = Counter + 1                           'Running Total to keep count of Number of students entered
22.             ' Decide on grade based on Mark acheived - COMPLEX Condition No need for END IF as Simple IF STATEMENT ALL ON on 1 line
23.             If Mark(Index) >= 80 Then Grade(Index) = "A+"
24.             If Mark(Index) >= 70 And Mark(Index) < 80 Then Grade(Index) = "A"
25.             If Mark(Index) >= 60 And Mark(Index) < 70 Then Grade(Index) = "B"
26.             If Mark(Index) >= 50 And Mark(Index) < 60 Then Grade(Index) = "C"
27.             If Mark(Index) >= 45 And Mark(Index) < 50 Then Grade(Index) = "D"
28.             If Mark(Index) < 45 Then Grade(Index) = "fail"
29.         Next Index

30.         ' Alternative display all in 1 list box using VB Tab command - It is Very difficult to get it to line up correctly  
31.         LstDisplayAll.Items.Add("Firstname" & vbTab & "  Surname" & vbTab & "      Marks" & "      Grade")

32.         For Index = 0 To NumberOfStudents

33.             LstDisplayAll.Items.Add(FName(Index) & vbTab & vbTab & SName(Index) & vbTab & vbTab & Mark(Index) & vbTab & Grade(Index))

34.             LstDisplayCounter.Items.Add("Number of Students = " & Counter)

35.         Next Index

36.     End Sub  

37. End Class
· Example Program for Pupil Task 1

Take in and display name and results of test for 5 pupils. Tested Sept 07 Needs a command button & Pic display box

Private Sub cmdEnterData_Click()

REM Declare variables – The number in brackets defines the size of the ARRAY 

Dim SName(5) As String

Dim Mark(5) As Integer

Rem Declare name of loop

Dim Index As Integer

Rem start loop & state number of repeats

For Index = 1 To 5

Sname (Index) = InputBox("Enter a Name")

Mark (Index) = InputBox("Enter test results")

Rem Next command ends the loop

Next Index

For Index = 1 To 5

Pic1.Print SName(Index); Mark(Index)

Next Index

End Sub
Example Program for Pupil Task 2

In Visual Basic create the following INPUT VALIDATION Program. The program should be created using a Form in Visual Basic. Remember to display text on the form you need to set the Autoredraw Property to True.

REM Input Validation Program 

REM Ms Speirs
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REM October 2006

[image: image3.png][The card s being keptfor security



Private SubForm_Load ()

DIM Mark as Integer

Mark =InputBox ( “enter mark 0-100”)
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Dim COUNTER As Integer
Dim PIN As Integer

Private Sub Form_Load ()
COUNTER = 0
correct_pin = 1347
Do
PIN = InputBox ("Enter your PIN")

COUNTER = COUNTER + 1

End Sub

v [Load

Rem Loop Until example Pin program  ([iNNVERRISSEN

Enteryour PIN

Cancel

Loop Until (PIN = correct_pin) Or (COUNTER = 3)
If COUNTER = 3 Then txtMessage.Text = "The card is being kept for security”

If PIN = correct_pin Then txtMessage.Text = "Welcome to VB Bank" Else txtMessage.Text = "E.

Immediate




[image: image5.png]Welcame to VB Bank




Do while Mark <0 or Mark >100

MsgBox “Sorry number is out of range”  

Mark =InputBox ( “enter mark 0-100”)

Loop

Form1.Print “That is valid

End Sub

Example Program for Pupil Task 5

· Example Do Loop Until Pin Program

Rem File in Les 7 Conditional Loops “Do While Pin 1.vbp”

REM Loop Until example Pin program

Dim COUNTER As Integer

Dim PIN As Integer

Dim correct_pin As Integer

Private Sub Form_Load()

COUNTER = 0

correct_pin = 1347

Do

  PIN = InputBox("Enter your PIN")

  If PIN = correct_pin Then txtMessage.Text = "Welcome to VB Bank" Else txtMessage.Text = "PIN entered wrongly - try again"

  COUNTER = COUNTER + 1

Loop Until (PIN = correct_pin) Or (COUNTER = 3)

If COUNTER = 3 Then txtMessage.Text = "The card is being kept for security"

End Sub

??? Why immediate box pops up when execute program???
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Validates Test Marks entered are within the range of 0 to 100.  





Error message will be displayed every time the data entered is less than 0 Or greater than 100
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