Nested For Loops

Introduction

This document contains sample programs to demonstrate nested for loops. There are several programs included. 

Each program is first shown in its entirety with sample output. The programs are then modified slightly to show how subtle changes to the code will change the resulting output. For the different versions of the same basic program, only the lines that were changed and some sample output are shown.

Lines that will be changed in the different versions are indicated with comments in the original program. Then only the changes are shown for the different versions. The lines to be changed are highlighted in the original program with a comment similar to the following:
Label1.Text = Label1.Text & "X"   ’ *** line to be changed ***
DRAWING RECTANGLES

Program to draw a "rectangle" and sample output
Public Class Form1

Private Sub btnDraw_Click _

(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btnDraw.Click

Dim h, w, height, width As Integer
height = Val(tbHeight.Text)

width = Val(tbWidth.Text)

' Clear the picture just in case something was there from before

Label1.Text = ""

For h = 1 To height

For w = 1 To width

Label1.Text = Label1.Text & "X"   ’ *** line to be changed ***

Next w
' Cause the next information to be displayed on the next line

Label1.Text = Label1.Text & vbCrLf
Next h
End Sub

End Class

Sample Output
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other pictures with a different values for Height and Width
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Changes to the "rectangle" program and sample output

	Label1.Text = Label1.Text & h   ’ *** line to be changed ***
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	Label1.Text = Label1.Text & w   ’ *** line to be changed ***
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	Label1.Text = Label1.Text & height   ’ *** line to be changed ***
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	Label1.Text = Label1.Text & width   ’ *** line to be changed ***
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	Label1.Text = Label1.Text & (h * w)   ’ *** line to be changed ***
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	' The two quotes have a space in between to 

' ensure a space before each number in the output

Label1.Text = Label1.Text & "  " & (h * w)   ’ *** line to be changed ***
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	Label1.Text = Label1.Text & "  " & (h + 2)   ’ *** line to be changed ***
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	Label1.Text = Label1.Text & "  " & (w + 2)   ’ *** line to be changed ***
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DRAWING TRIANGLES

Program to draw a "triangle" with a 
vertical line along the LEFT edge of the triangle
' This first triangle program draws triangles that have a vertical line of characters along the left edge of the 

' triangle (compare this with the next complete triangle program below)

Public Class Form1

Private Sub btnDraw_Click _

(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btnDraw.Click

Dim h, w, height, width As Integer

height = Val(tbHeight.Text)

' Clear the picture just in case something was there from before

Label1.Text = ""

For h = 1 To height




' *** line 1 to be changed
For w = 1 To h



' *** line 2 to be changed
Label1.Text = Label1.Text & "X"
' *** line 3 to be changed
Next w
' Cause the next information to be displayed on the next line

Label1.Text = Label1.Text & vbCrLf

Next h
End Sub

End Class

Sample Output
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Changes to the "triangle" program and sample output
For h = 1 To height
  For w = 1 To h
    Label1.Text = Label1.Text & "X"
	Code Changes
	Sample output

	' Original code without any changes

For h = 1 To height
  For w = 1 To h
    Label1.Text = Label1.Text & "X"
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	For h = 1 To height

  For w = 1 To h

    Label1.Text = Label1.Text & h
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	For h = 1 To height

  For w = 1 To h

    Label1.Text = Label1.Text & w
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	For h = 1 To height

  For w = 1 To h

    Label1.Text = Label1.Text & " " & (h + w)
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	For h = 1 To height

  For w = 1 To h

    Label1.Text = Label1.Text & " " & (h * w)
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	For h = height To 1 Step -1
  For w = 1 To h

    Label1.Text = Label1.Text & "X"
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	For h = height To 1 Step -1
  For w = 1 To h

    Label1.Text = Label1.Text & " " & h
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	For h = height To 1 Step -1
  For w = 1 To h

    Label1.Text = Label1.Text & " " & w
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Program to draw a "triangle" with a 
vertical line along the RIGHT edge of the triangle

Public Class Form1

    Private Sub btnDraw_Click _

(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btnDraw.Click
        Dim h, w, height, width As Integer

        Dim spaces As Integer

        height = Val(tbHeight.Text)

        ' Clear the picture just in case something was there from before

        Label1.Text = ""

        For h = 1 To height                     ' *** line 1 to be changed

            ' The following looop draws spaces for the current line
            ' Notice the starting (1) and ending (height - h) values for the loop.

            ' By using (height - h) for the ending value of the loop we get a different

            ' number of spaces on each line of the picture.
            For spaces = 1 To height - h
                Label1.Text = Label1.Text & " "
            Next

            For w = 1 To h                      
                Label1.Text = Label1.Text & "X" ' *** line 3 to be changed

            Next

            ' Cause the next information to be displayed on the next line

            Label1.Text = Label1.Text & vbCrLf

        Next

    End Sub

End Class
Sample Output
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	Code Changes
	Sample Output

	' Original code without any changes
For h = 1 To height
  For spaces = 1 To height - h

    Label1.Text = Label1.Text & " "

  Next

  For w = 1 To h  

    Label1.Text = Label1.Text & "X"
  Next

  Label1.Text = Label1.Text & vbCrLf

Next
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	For h = 1 To height
  For spaces = 1 To height - h

    Label1.Text = Label1.Text & " "

  Next spaces

  For w = 1 To h

    Label1.Text = Label1.Text & w
  Next w

  Label1.Text = Label1.Text & vbCrLf

Next h
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	For h = 1 To height
  For spaces = 1 To height - h

    Label1.Text = Label1.Text & " "

  Next spaces

  For w = 1 To h

    Label1.Text = Label1.Text & h
  Next w

  Label1.Text = Label1.Text & vbCrLf

Next h
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	For h = height To 1 Step -1
  For spaces = 1 To height - h

    Label1.Text = Label1.Text & " "

  Next spaces
  For w = 1 To h

    Label1.Text = Label1.Text & "X"
  Next w
  Label1.Text = Label1.Text & vbCrLf
Next h
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	For h = height To 1 Step -1
  For spaces = 1 To height - h
    Label1.Text = Label1.Text & " "

  Next spaces
  For w = 1 To h
    Label1.Text = Label1.Text & w
  Next w
  Label1.Text = Label1.Text & vbCrLf
Next h
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	For h = height To 1 Step -1
  For spaces = 1 To height - h
    Label1.Text = Label1.Text & " "

  Next spaces
  For w = 1 To h
    Label1.Text = Label1.Text & h
  Next w
  Label1.Text = Label1.Text & vbCrLf
Next h
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DRAWING A HOLLOW BOX

PROGRAM TO DRAW A HOLLOW BOX

'The following program combines the concepts that we learned to create a more complex picture. The program draws a picture of a "hollow" box. The outside of the box has a specified height, width and thickness. Below  are sample runs of the of the program. The code for the program appears on the next page.
The program works by first drawing the top portion of the hollow box (using the letter "T", for top).

Then the program draws the middle portion of the box (using the letter "M", for middle).

Finally, the program draws the bottom portion of the box (using the letter "B", for bottom).

Keep in mind that the program could have drawn the top, middle and bottom portions all with the same character to make the box look uniform. The choice to use different letters to symbolize the top, middle and bottom was done so that you could easily see which parts of the program are generating which parts of the picture.

The following are different examples of the program's output. Notice the different "thicknesses" in each of the examples. The code for the program appears on the next page.
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In this example, the box is so "thick" that the hollow middle portion is no longer visible.


Public Class Form1

    Private Sub btnDraw_Click _

            (ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btnDraw.Click

        Dim h, w, height, width, thickness As Integer

        Dim spaces As Integer

        height = Val(tbHeight.Text)

        width = Val(tbWidth.Text)

        thickness = Val(tbThickness.Text)

        ' Clear the picture just in case something was there from before

        Label1.Text = ""

        ' Draw the top part of the hollow box as a rectangle of "T"s
        For h = 1 To thickness

            For w = 1 To width

                Label1.Text = Label1.Text & "T"

            Next w

            Label1.Text = Label1.Text & vbCrLf

        Next h

        ' Draw the middle "hollow" portion of the hollow box. 

        ' Sometimes we will draw an "M" and sometimes we will draw a space (" "). This

        ' is deciced by the IF statement inside the inner for loop.

        For h = 1 To height - thickness * 2

            For w = 1 To width

                If w > thickness And w <= width - thickness Then

                    Label1.Text = Label1.Text & " "

                Else

                    Label1.Text = Label1.Text & "M"

                End If

            Next w

            Label1.Text = Label1.Text & vbCrLf

        Next h

        ' Draw the bottom part of the hollow box as a rectangle of "B"s.
        ' (this is the exact same code as was used to draw the top part of the box 

        ' except that we use the letter "B" instead of "T").
        For h = 1 To thickness

            For w = 1 To width

                Label1.Text = Label1.Text & "B"

            Next w

            Label1.Text = Label1.Text & vbCrLf

        Next h

    End Sub

End Class
