Question A
1. In the code that implements a function you may not call another function or sub.
… … T     F
2. A function (call) can be used where ever a variable may be used because the function (call) essentially represents a value, the answer from the function.

… … T     F
3. A formal argument that is declared ByVal may not be assigned a new value within the subprogram.

… … T     F
4. The value of an actual argument corresponding to a formal argument that is declared ByRef may have been changed when the subprogram finishes executing.

… … T     F
5. A subprogram that has a ByRef formal argument may not be called with an explicit value as the corresponding actual argument, e.g. Call aSub(4.5) is not valid if the subprogram definition is Private Sub aSub (ByRef x As Double)
… … T     F
6. Coupling between a subprogram and the program that calls it may be through arguments, global variables, and/or control objects.
… … T     F
7. It is best practice if coupling between a subprogram and the program that calls it is only through the argument list.

… … T     F
8. If a subprogram includes a declaration of a local variable that is the same name as a global (form level) variable then that global variable may have been assigned a new value when the subprogram has finished executing.
… … T     F
9. Selecting a file using the OpenFileDialog control actually opens and reads the file.
… … T     F
10. If a file is read line-by-line generally a conditional loop will be used.
… … T     F
Question C 
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(2 points) Write down what is displayed in the listbox after the btnDoIt_Click sub in the program shown executes.
Public Class QC_1
    Private Sub aSub(ByVal x As Double, _

     ByVal y As Double)

        Dim indx As Integer

        x = x + y

        indx = ListBox1.Items.Add("x = " & CStr(x))

    End Sub

    Private Sub btnDoIt_Click( ... ) _ 

Handles btnDoIt.Click

        Dim v1, v2 As Double, indx As Integer

        v1 = Convert.ToDouble(txtV1.Text)

        v2 = Convert.ToDouble(txtV2.Text)

        Call aSub(v1, v2)

        indx = ListBox1.Items.Add("v1 = " & CStr(v1))

    End Sub

End Class 
Answer: 

x = 15






v1 = 12.6
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(2 points) Write down what is displayed in the listbox after the btnDoIt_Click sub in the program shown executes.
Public Class QC_2
    Private Sub aSub(ByVal x As Double, _

                           ByRef y As Double)

        Dim indx As Integer

        y = x + y

        indx = ListBox1.Items.Add("y = " & CStr(y))

    End Sub

    Private Sub btnDoIt_Click( ... ) _
                              Handles btnDoIt.Click

        Dim v1, v2 As Double, indx As Integer

        v1 = Convert.ToDouble(txtV1.Text)

        v2 = Convert.ToDouble(txtV2.Text)

        Call aSub(v1, v2)

        indx = ListBox1.Items.Add("v2 = " & CStr(v2))

    End Sub

End Class 
Answer: 

y = 10





v2 = 10
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 (2 points) Write down what is displayed in the listbox after the btnDoIt_Click sub in the program shown executes.
Public Class QC_3
    Private x As Double, indx As Integer
    Private Sub aSub(ByVal x As Double, _
                     ByVal y As Double)

        x = x + y

        indx = ListBox1.Items.Add("x = " & CStr(x))

    End Sub

    Private Sub btnDoIt_Click( ... ) _

                                   Handles btnDoIt.Click

        Dim v1, v2 As Double

        v1 = Convert.ToDouble(txtV1.Text)

        v2 = Convert.ToDouble(txtV2.Text)
        x = 3
        Call aSub(v1, v2)

        indx = ListBox1.Items.Add("x = " & CStr(x))

    End Sub

End Class 
Answer: 

x = 5





x = 3
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(2 points) Write down what is displayed in the listbox after the btnDoIt_Click sub in the program shown executes.
Public Class QC_4
    Private x As Double, indx As Integer

    Private Sub aSub(ByRef x As Double, _

                     ByVal y As Double)

        x = x + y

        indx = ListBox1.Items.Add("x = " & CStr(x))

    End Sub

    Private Sub btnDoIt_Click( ... ) _

                              Handles btnDoIt.Click

        Dim v1, v2 As Double

        v1 = Convert.ToDouble(txtV1.Text)

        v2 = Convert.ToDouble(txtV2.Text)

        x = 2

        Call aSub(v1, v2)

        indx = ListBox1.Items.Add("v1 = " & CStr(v1))

        indx = ListBox1.Items.Add("x = " & CStr(x))

    End Sub

End Class 
Answer: 

x = 16





v1 = 16





x = 2
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(2 points) Write down what is displayed in the listbox after the btnDoIt_Click sub in the program shown executes.
Public Class QC_5
    Private b As Double, indx As Integer

    Private Sub aSub(ByRef x As Double, _

                     ByVal y As Double)

        Dim b As Double

        b = x - y

        x = x + y

        indx = ListBox1.Items.Add("b = " & CStr(b))

    End Sub

    Private Sub btnDoIt_Click( ... ) _

                              Handles btnDoIt.Click

        Dim v1, v2 As Double

        v1 = Convert.ToDouble(txtV1.Text)

        v2 = Convert.ToDouble(txtV2.Text)

        b = 1

        Call aSub(v1, v2)

        indx = ListBox1.Items.Add("v1 = " & CStr(v1))

        indx = ListBox1.Items.Add("b = " & CStr(b))

    End Sub

End Class 
Answer: 

b = -5





v1 = 11





b = 1


6. [image: image6.png]


(2 points) Write down what is displayed in the listbox after the btnDoIt_Click sub in the program shown executes.
Public Class Form1

    Private b As Double, indx As Integer

    Private Sub aSub(ByRef x As Double, _

                     ByVal y As Double)

        b = x - y

        indx = ListBox1.Items.Add("b = " & CStr(b))

    End Sub

    Private Sub btnDoIt_Click( ... ) _

                              Handles btnDoIt.Click

        Dim v1, v2 As Double

        v1 = Convert.ToDouble(txtV1.Text)

        v2 = Convert.ToDouble(txtV2.Text)

        b = 4

        indx = ListBox1.Items.Add("b = " & CStr(b))

        Call aSub(v1, v2)

        indx = ListBox1.Items.Add("b = " & CStr(b))

    End Sub

End Class 
Answer: 

b = 4





b = 6





b = 6
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(2 points) Write down what is displayed in the listbox after the btnDoIt_Click sub in the program shown executes.
Public Class Form1

    Private x As Double, indx As Integer

    Private Sub aSub(ByRef x As Double, _

                     ByVal y As Double)

        x = x + y

        indx = ListBox1.Items.Add("x = " & CStr(x))

    End Sub

    Private Sub btnDoIt_Click( ... ) _

                             Handles btnDoIt.Click

        Dim v1 As Double

        v1 = Convert.ToDouble(txtV1.Text)

        x = 4

        indx = ListBox1.Items.Add("x = " & CStr(x))

        Call aSub(x, v1)

        indx = ListBox1.Items.Add("x = " & CStr(x))

    End Sub

End Class 
Answer: 

x = 4





x = 9





x = 9


Question D
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1. (4 points) The form shown allows the user to select an item in the left-hand listbox and add it to the right-hand listbox by clicking on the button. The user has already selected three and pressed the button, then five and pressed the button.

The code for the click event of the Add to --> button requires just a variable declaration and one statement and uses the SelectedItem property of the listbox described in the object browser as: 

Public Property SelectedItem() As Object
     Member of: System.Windows.Forms.ListBox
Summary: Gets or sets the currently selected item in the System.Windows.Forms.ListBox.

Return Values: An object that represents the current selection in the control.

Write the click event. The names for the listboxes are simply Listbox1 (the one on the left in the image) and Listbox2.

Answer:

    Private Sub btnAddTo( ... ) Handles btnAddTo.Click
        Dim indx As Integer

        indx = ListBox2.Items.Add(ListBox1.SelectedItem)
    End Sub

2. (10 points) The image shows an application used to maintain a membership list. Members are shown in the listbox (named lstMembers). Although there are other buttons we’ll focus only on the one that removes a member from the list.
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When the Remove Member button is clicked if there is an item selected the the message box shown should be displayed, and only if the user clicks the Yes button should the item actually be removed. If no item is selected a different message box (having just an OK the OK button), telling the user to first select a member should be displayed.
Here is information from the object Browser about the Listbox and MessageBox classes that you’ll need to use.

From Listbox class:
Public ReadOnly Property Items() As System.Windows.Forms.ListBox.ObjectCollection
Summary: Gets the items of the System.Windows.Forms.ListBox.

Return Values: An ListBox.ObjectCollection representing the items in the ListBox.

Public Property SelectedIndex() As Integer
Summary: Gets or sets the zero-based index of the currently selected item in a ListBox.

Return Values: A zero-based index of the currently selected item. A value of negative one (-1) is returned if no item is selected.

Public Property SelectedItem() As Object
Summary: Gets or sets the currently selected item in the ListBox.

Return Values: An object that represents the current selection in the control.
From ObjectCollection class:

Public Sub Remove(ByVal value As Object)

Summary: Removes the specified object from the collection.

Parameters: value: An object representing the item to remove from the collection.
From MessageBox class:

Public Shared Function Show(ByVal text As String, ByVal caption As String, ByVal buttons As System.Windows.Forms.MessageBoxButtons) As System.Windows.Forms.DialogResult
Summary: Displays a message box with specified text, caption, and buttons.

Parameters:
caption: The text to display in the title bar of the message box. 

buttons: One of the System.Windows.Forms.MessageBoxButtons values that specifies which buttons to display in the message box. 

text: The text to display in the message box. 

Return Values: One of the System.Windows.Forms.DialogResult values.

Possible MessageBox buttons are: MessageBoxButtons.AbortRetryIgnore, MessageBoxButtons.OK, MessageBoxButtons.OKCancel, MessageBoxButtons.RetryCancel, MessageBoxButtons.YesNo, MessageBoxButtons.YesNoCancel

Possible DialogResult values are: DialogResult.Abort, DialogResult.Cancel, DialogResult.Ignore, DialogResult.No, DialogResult.OK, DialogResult.Retry, DialogResult.Yes
    
Private Sub btnRemove_Click( ... ) Handles btnRemove.Click
        If ListBox1.SelectedIndex >= 0 Then

            btnPressed = MessageBox.Show( _

     


"Confirm removal of item ...", _

"Remove member", MessageBoxButtons.YesNo)

            If btnPressed = Windows.Forms.DialogResult.Yes Then

                ListBox1.Items.Remove(ListBox1.SelectedItem)

            End If

        Else

            btnPressed = MessageBox.Show( _

"First select an item to remove")

        End If

End Sub
Question E
1. (3 points) What general criteria should you use to choose names for variables, subprograms and control objects on the form?

2. (3 points) Explain, with reference to what occurs in the computer’s main memory, the difference between a formal argument that is declared ByVal as opposed to ByRef.

Memory cell for ByVal argument contains copy of value of actual argument, memory cell for ByRef argument contains reference to location in memory of the actual argument
3. (3 points) Explain what causes a syntax error. Give an example as part of your answer.
Rules of the language are violated, e.g. omitting End If or Loop or Next or using a name that is not defined.
4. (3 points) Explain what causes a runtime exception. Give an example as part of your answer.

Data that is invalid (cannot be used) in an operation, e.g. a = x*y where y has value 0
5. (3 points) Explain your understanding of the difference between a function that you implement as part of a program and a function method that you might use.
Essentially no difference except that the function method is associated with a class and called on an object of that class.
Question G (12 points)
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1. (5 points) The image shows the form after the Do It … button has been pressed given the click event code shown below. The click event calls a Sub named subOne. Your task is to write this sub. Notice that the values of the arguments m and n when the sub is called are 5 and 10, and that after the sub executes the values are 10 and 5, i.e. the values have been switched.
    Private Sub Button1_Click( ... ) Handles Button1.Click

        Dim m, n As Integer

        Dim indx As Integer

        m = 5

        n = 10

        indx = ListBox1.Items.Add("Before subOne:")

        indx = ListBox1.Items.Add("m = " & CStr(m) & "; n = " & CStr(n))

        Call subOne(m, n)

        indx = ListBox1.Items.Add("After subOne:")

        indx = ListBox1.Items.Add("m = " & CStr(m) & "; n = " & CStr(n))

    End Sub
Answer:

2. (2 points) If you were able to somehow (e.g. by adding a Label to the Form) display the value of the variable indx just before the click event ended what would that value be?
Answer: 



3. (5 points) Exercise 6-10 of Visual Basic: Programming for Literacy requires that you write the function described here:
 Private Function pad(ByVal s As String, _

                      ByVal size As Integer, _

                      ByVal aChar As Char, _

                      ByVal justify As String) As String

    '

    ' Return a string created from s by catenating padChar as many times as
    ' necessary to length size, either on the left or right (i.e. to right
    ' justify or to left justify). If s is greater than size return the first
    ' size characters. If size is negative return null string. If s is null
    ' string return string consisting of size padChars. If the value of 
    ' justify is not one of the constants PAD_LEFT or PAD_RIGHT return null 
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    ' string.
    '
 End Function
You do NOT need to implement this function!
Use this function to create the tabular data shown in the listbox of the application shown. You should implement the click event for the Add to Listbox button which uses the values in the txtDecade and txtDebt textboxes.
Do not create the first row shown in the listbox; it is there simply to help you determine suitable character spacing. Notice the formatting of the debt value.
Answer: (there is definitely room for your answer here!)

   Public Class Form1

      Const PAD_RIGHT = "right"

      Const PAD_LEFT = "left"

      Private Sub btnAdd_Click( ... ) Handles btnAdd.Click

        Dim item As String, indx As Integer

        Const Blank = " "

        item = pad(txtDecade.Text, 8, Blank, PAD_RIGHT)

        item = item & pad(Format(txtDebt.Text, "Currency"), 25, Blank, PAD_LEFT)

        indx = ListBox1.Items.Add(item)

      End Sub

   End Form1






