LightsOut Assignment
In this program, you will not need to create anything on the form.  The entire program is created from code.   Create a project called LightsOut (no spaces). 
[image: ]The goal of this game is to "turn out the lights".  When you click on one space on the board, it will change from on to off (or vice versa), as will every space adjacent to it (above, below, to the left and to the right).  The goal of the game is to have every light on the board turned off.  








This program does require two images to be loaded in the debug folder.  They are found in the Computer Programming/Images folder on the shared drive.  They are called lit.png and unlit.png.
***The only thing you need to set on the form design is the size property of the form to 550,600.
Part I - Create a new object
This program requires you to create your own object, a Light.  The LightsOut board will be composed of 25 Light objects, arranged in 5 columns and 5 rows.
[image: ]Go to your Project menu and select Add new Class.  (See below)






Call your new class Light (not class1).  Click Add and a coding page will appear.
The following code will create your new Light object and set up four additional properties that are specific to your Light object.  You will also create a flip subroutine which will be used to flip your Light object from "on" to "off" or vice versa.
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You have now created a new object called a Light.  It is essentially a picturebox, but we can also now record a row and column coordinate within it.  We also have a lit property to determine if it is lit or unlit.  Finally we have a picked property which is used to draw and randomize the game board.
We also have a flip subroutine which you must finish writing the code for.  It is used to simply flip the light from "on" to "off" or vice versa.
[image: ]Part II.  Form1 Variables



Part III.  Form1 Events
The only event you will create is a Form1_Load, which will be created by double clicking on the form.  There will be several other subroutines, which you will create from scratch.  The order of the subroutines is not important.  Just make sure you end each of the subroutines with an End Sub line.  Below you find Form1_Load and buildForm called from it.
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addLabels Subroutine
You will create this subroutine yourself.  In it, you must create the three labels shown on page 1.  (Lights Out Title, Lights Left, and Score (showing 13 in sample form) )  Match yours as closely to mine as possible for full credit.  I used Cooper Black font, size 20 on title and score, size 12 on the "Lights Left" label.
addButton Subroutine
You will create this subroutine also.  In it, you must create the restart button that appears just below the game board.  I expect the button to be balanced in the middle of the form, just below the game board.  You must also create a click event for this button using the AddHandler command.  It should be used to call the restartGame subroutine.  The button should be visible until the first Light is clicked upon and then it disappears.  It will remain invisible until the player wins, at which time, it will reappear.
Building the Board
[image: ]







Board coordinates are expressed with the row number appearing first, then the column.  The table below illustrates this:
	(0, 0)
	(0, 1)
	(0, 2)
	(0, 3)
	(0, 4)

	(1, 0)
	(1, 1)
	(1, 2)
	(1, 3)
	(1, 4)

	(2, 0)
	(2, 1)
	(2, 2)
	(2, 3)
	(2, 4)

	(3, 0)
	(3, 1)
	(3, 2)
	(3, 3)
	(3, 4)

	(4, 0)
	(4, 1)
	(4, 2)
	(4, 3)
	(4, 4)
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*Important* -  Once complete, copy and paste the code for this subroutine and remove the ByVal e as EventArgs on to line and the last line, Checkforwin().  You will have two FlipLights subroutines in the end, but with different parameters (Stuff in parentheses) so it is okay.
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Lights Out Rubric
	Criteria
	Points Possible
	Points Earned

	Do 25 Lights appear when you start your program? (1/4 pt each)
	6
	

	Do the 25 Lights appear in 5 columns and rows, perfectly lined up?
	10
	

	Do the three labels appear and look similar to those on page 1? (2.5  pts each)
	7.5
	

	Do all Lights "flip" when they are clicked upon?  Test each.  (1/4 pt each)
	6
	

	Do all adjacent spaces also flip? (1/2 pt each)
	12.5
	

	Does the Score label accurately output the number of lights still on?
	2
	

	Does the game detect a win?
	3
	

	Will the game reset when you click "Yes" in the message box?
	3
	

	Total
	50
	



*Note - I will assist you once you have all the code keyed in.  You are responsible for the layout of the Form and the missing code from the two FlipLights subroutines and the Light flip subroutine.
Solving LightsOut
a. For each light on row 0, select the space beneath it in row 1 to turn the light off. This way row 0 is completely unlit.
b. Repeat step a for rows 1-3, so that now you only have lights on row 4. This is usually called 'chasing the lights'.
c. If the light at (4, 0) is on, click on (0, 3) and (0, 4).
If the light at (4, 1) is on, press (0, 1) and (0, 4).
If the light at (4, 2) is on, press (0, 3).
d. Repeat steps a-b, chasing the lights down and it will be magically solved.
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Dim Lightson As Integer ' Store the mumber of lit lights remsining
Dim b As DislogResult 'This stores the user's messagebox response (Yes/lo) when replsy option is given
Din btnRestart As utton 'A restart button
Din IblTitle, lblLightsieft, lblScore As Label

bl

There are no usable controls in this

5 Private Sub Forml_Load(Byval sender As System.Object, Byval e As System.Eventargs) Handles MyBase.Load
Randomize() ' e want our game to be different each time we play
buildForm() * Draw the board and rest of game on form
End sub
5 public Sub buildForm()
addabels() * Add three label for title, "Light Left” and Score
addsutton() * Add the restart button
buildsoard() "Create the 25 Lights (5x5 board of Lights)
setlights() "Randonly picked & lights to turn on - guarantees a solveable board
End sub
Private Sub sddisbels()
Private sub sddeutton()
Public Sub buildsoard() ‘Builds a 5 x 5 grid of Light objects.
For He.r = 0 To 4
For He.c = 0 To 4
board(c, r) = New Light
board(c, r).Location = New Point(r * 75 + 75, € * 75 + 75)
board(c, r).row = r
board(c, r).column = d
board(c, r).Lit = False
board(c, r).Inage = Inage.FromFile("unlit.png")  ALL lights are off to start with, a solved board
Controls.Add(board(c, r))
Addandler board(c, r).Click, Addressof Fliplights ' Create a click event for each light
Next
Next
End sub

5 Private sub Fliplights(Byval sender As Light) ' Flips a light and those surrounding it
sender. f1ip()
“Check North
If sender.column > @ Then
board(sender.column - 1, sender.row).flip()
End If
“Check South
If sender.column < 4 Then
board(sender.column + 1, sender.row).flip()
End If
“Check east
If sender.row < 4 Then
board(sender.column, sender.row + 1).flip()
End If
“check west
If sender.row > @ Then
board(sender.column, sender.row - 1).flip()
End If
End Sub

5 brivate Suh Flinlicht<(Ruial <andar B< Ohiart Ruial o B< Fuentira<) © Creates the F1irk suent for Elinning 2 Tiaht
0% - »
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“Inports System.Math
EPublic Class Formi

Dim 1blTitle, lbliightsieft,

End Sub
£ Public Sub buildForm()

buildBoard() ‘Create the

* board(c, r).Location
End Sub

[private Sub addiabels() ...
[private Sub addsutton()

For Me.r = @ To 4
For Me.c = @ To 4

board(c, r).Lit

Next.
Next.

End Sub

sender. f1ip()
“Check North

End If
“Check South

End If

“Check east

If sender.row < 4 Then
board(sender. column,

End If

“check west

If sender.row > @ Then
hardl <onder calimn

0% - ¢

board(c, r).Inage
Controls.Add(board(c, r))
AddHandler board(c, r).Click, Addressof Fliplights ' Create a click event for each light

If sender.column > @ Then
board(sender.column - 1, sender.row).flip()

If sender.column < 4 Then
board(sender.column + 1, sender.row).flip()

Iblscore As Label

5 Private Sub Forml_Load(ByVal sender As System.Object, Byval e As System.EventArgs) Handles MyBase.load
Randomize() ' We want our game to be different each time we play
buildForm() * Draw the board and rest of game on form

addLabels() ' Add three label for title, "Light Left” and Score
addButton() ' Add the restart button

25 Lights (5x5 board of Lights)

setlights() ‘Randomly picked 8 lights to turn on - guarantees a solveable board

New Point(r * 75 + 75, ¢ * 75 + 75)

Public Sub buildoard() 'Builds a 5 x 5 grid of Light objects.

board(c, r) = New Light
board(c, r).row = r
board(c, r).column = ¢

False

Dim board(5, 5) As Light 'Creates a 5 x 5 array of lights, allowing us to use (2,8), top left through (4,4), bottom right
Dimr, ¢, z As Integer 'Various integer varisbles

Dim 1ightson As Integer ' Store the number of lit lights remaining
Dim b As DislogResult 'This stores the user's messagebox response (Yes/No) when replay option is given
Dim btnRestart As Button 'A restart button

Irage.FromFile("unlit.png”) * ALL lights are off to start with, a solved board

“Add Locations for your 25 lights, either manually or inside the for..next loops using some math.
“Upper Left corner of the board is board(e, @)
“Bottom right corner of the board is board(4, 4)

5 Private sub Fliplights(Byval sender As Light) ' Flips a light and those surrounding it

sender.row + 1).f1ip()

ender rou - 1\ Flin(y

bl
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Me.Close() * Close the game if they don't want to play again. =
End If -
end 37
end sub
5 Private Sub countlights() “Counts all the Lights that have their L5t property set to true
Lightson = 0
For Mer =0 To ¢
For Mewc =0 To
IF board(c, r).Lit = True Then
Tigntson = Tightson + 1
end 1
Next
ext
TolScore. Text = Lightson “update the Score label o the number of Light still on
end sub
S Private sub setlights()  * This is what scranbles the board. e always start with o solved board, with a1l Lights off
“This subroutine will choose 8 different lights to scramble the board.
Randomize()
For Me. = 1 To 8 '8 tines we pick a spot on the board and flip it and sll sdjacent spaces
here:
- = Tnt(Rnd() * 5) * pick @ rendon row coordinate
€ 2 Tnt(Rnd() = 5) * pick o randon colum coordinate
I board(c, 1).Picked = True Then °If it has alrcady been picked, choose a new coordinate
GoTo here
flse
board(c, r)-Picked = True “set this coordinate as picked
Fliplights(board(c, 1))
end 1
Next
countLights()
end sub
& Private Sub restartgane() * Starts the gane over
btnRestart. visible = True
crasebonrd()
Randomize()
buildBoard()
setlights()
£nd sub
5 Private Sub eraseboard() * Removse all merlinspaces from the form and memory
For Her = 0 To 4
For Mewc = 0 To
board(c, r)-Dispose()
board(c, 1) = Niothing
Next
Next
end sub
end Class
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He-Close() * Close the gane 1f they don't want o play again.
end 1
end 1
end Sus
1 brivate sub countlights() “Counts all the Lights that have their Lit property set to true
Tigheson < 5
oo~ 7o 8
RN
15 board(e, 7.5t = True Then
Tightson < Tigheson 1+ 1
end 1
ext
ext
Toiscore.Text = lightson “update the Score label o the number of Light seill on
end Sub

£ Private sub setlights() ' This is what scrambles the board. We always start with a solved board, with all lights off
“This subroutine will choose & different lights to scramble the board.
Randomize()

For Me.z = 1To 8 '8 times we pick a spot on the board and flip it and all adjacent spaces

here:
F = Int(Rnd() * 5) * pick a random row coordinate
= Int(Rnd() * 5) ' pick a random column coordinate
If board(c, r).Picked = True Then 'If it has already been picked, choose a new coordinate
GoTo here
Else
board(c, r).Picked = True 'set this coordinate as picked
Fliplights(board(c, r))
End If
Next.
countLights()
End Sub

5 private sub restartgane()  Starts the gane over
btoRestart. visible = True
eraseboard()
Randonize()
buildsoard()
setlights()l
end Sub
S private Sub eraseboard() * Removes =11 current Lights
For te.r 0 To 4
For Me.c = 0 To 4
board(c, r).Dispose()
board(c, r) = Nothing
Next
Next
end sub
£nd Class
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Private Sub Fliplights(Byval sender As Light) ' Flips a light and those surrounding it
btnRestart.Visible = False
sender. f1ip()
“Check Left
If sender.column > @ Then
board(sender.column - 1, sender.row).flip()
End If
“Check Right
If sender.column < 4 Then
board(sender.column + 1, sender.row).flip()
End If
“Check Below
If sender.row < 4 Then
board(sender.column, sender.row + 1).flip()
End If
“check Above
If sender.row > @ Then
board(sender.column, sender.row - 1).flip()
End If
End Sub

Private Sub Fliplights(ByVal sender As Object, ByVal e As EventArgs) ' Creates the click event for Flipping a light
btnRestart.Visible = False
sender. f1ip()
“This code will flip the Light to the left as long as I'm not in colum @
If sender.column > @ Then
board(sender.column - 1, sender.row).flip()
End If
“You write the code to flip the Light to the right, as long as your aren't in colum 4

“You write the code to flip the Light above this one, as long as your aren’t in row @
“You write the code to flip the Light below this one, as long as your aren't in row 4

checkforwin() * After flipping these lights, check to see if you've won

End Sub

Private Sub checkforwin() * count the number of lights still on. If @, send winner message box and option to replay

countLights()
If lightson = @ Then
b = MsgBox("You win! Play again?”, MsgBoxStyle.Yesho) ' Displays the Yes/No Messagebox
If b = DialogResult.Yes Then
restartgame()
Else
Me.Close() ' Close the game if they don't want to play again.
End If
End If

End Sub
Private Sub countlights() 'Counts all the Lights that have their it property set fo true

lightson = @
For Me.r = @ To 4
For Me.c = @ To 4
If board(c, r).Lit = True Then
1ightson = lightson + 1
End If
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p A, & Private sub checkforwin() * count the number of lights still on. If 6, send wimer message box and option to replay

countLights()
If lightson = @ Then
b = MsgBox("You win! Play again?”, MsgBoxStyle.Yesho) ' Displays the Yes/No Messagebox
If b = DialogResult.Yes Then
restartgame()
Else
Me.Close() ' Close the game if they don't want to play again.
End If
End If
End Sub
£ Private Sub countlights() ‘Counts all the Lights that have their lit property set to true
lightson = @
For Me.r = @ To 4
For Me.c = @ To 4
If board(c, r).Lit = True Then
1ightson = lightson + 1
End If
Next.
Hext.
IblScore.Text = lightson ‘update the Score label to the number of Light still on
End Sub
£ Private sub setlights() ' This is what scrambles the board. We always start with a solved board, with all lights off
“This subroutine will choose & different lights to scramble the board.
Randomize()

For Me.z = 1To 8 '8 times we pick a spot on the board and flip it and all adjacent spaces

here:
F = Int(Rnd() * 5) * pick a random row coordinate
= Int(Rnd() * 5) ' pick a random column coordinate
If board(c, r).Picked = True Then 'If it has already been picked, choose a new coordinate
GoTo here
Else
board(c, r).Picked = True 'set this coordinate as picked
Fliplights(board(c, r))
End If
Next.
countLights()
End Sub

5 Private sub restartgame() ' Starts the game over
btnRestart.visible = True
eraseboard()
Randomize()
buildsoard()
setlights()
End Sub
£ Private Sub eraseboard() ' Removse all merlinspaces from the form and memory
For Me.r = @ To 4
For Me.c = @ To 4
board(c, r).Dispose()
board(c, r) = Nothing
Next.
Next.
End Sub
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End Sub
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Public Sub buildForm()
addLabels() ' Add three label for title, "Light Left” and Score
addButton() ' Add the restart button
buildBoard() ‘Create the 25 Lights (5x5 board of Lights)
setlights() ‘Randomly picked 8 lights to turn on - guarantees a solveable board
* board(c, r).Location = New Point(r * 75 + 75, c * 75 + 75)
End Sub
[private Sub addiabels() ...
[private Sub addsutton()

[Public Sub buildsoard

[Private sub Fliplights(eyval sender As Light) ...

[Private sub Fliplights(Byval sender As Object, ByVal e As EventArgs) ...

£ Private Sub checkforwin() ' count the number of lights still on. If 6, send winner message box and option to replay

countLights()
If lightson = 0 Then
b - Msgoox("You win! Play sgain®”, Hsgooxstyle.vestio) © Displays the Yes/lo Hessagebox
If b - DialogResult.ves Then
restartgane()
else
He.Close() * Close the game if they don't want to play again.|
end 1¢
end 1
end Sub

£ Private Sub countlights() ‘Counts all the Lights that have their lit property set to true

lightson = @
For Me.r = @ To 4
For Me.c = @ To 4
If board(c, r).Lit = True Then
1ightson = lightson + 1
End If
Next.
Next.
IblScore.Text = lightson ‘update the Score label to the number of Light still on
End Sub
Private sub setlights() ...

[private sub restartgame()
[private Sub eraseboard() ..
End Class

100%
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Dim board(5, 5) As Light ‘Creates a 5 x 5 array of lights, allowing us to use (2,8), top left through (4,4), bottom right
Dimr, ¢, z As Integer 'Various integer varisbles

Dim 1ightson As Integer ' Store the number of lit lights remaining

Dim b As DislogResult 'This stores the user's messagebox response (Yes/No) when replay option is given

Dim btnRestart As Button 'A restart button

Dim 1blTitle, lbllightsieft, lblscore As Label

an item onto this text to
2dd itto the toolbox.

Itd to create anything on the form. The entire program is created from code. Create a
ltes).

5 Private sub Forml_Load(ByVal sender As System.Object, Byval e As System.Eventargs) Handles MyBase.load

Randomize() ' We want our game to be different each time we play
buildForm() ' Draw the board and rest of game on form

End Sub

£ Public Sub buildForn()

addLabels() ' Add three label for title, "Light Left” and Score

addButton() ' Add the restart button

buildBoard() 'Create the 25 Lights (5x5 board of Lights)

setlights() ‘Randomly picked & lights to turn on - guarantees a solveable board

3 End Sub

ut the lights". When you click on one space on the board, it will change from on to off
le adjacent to it (above, below, to the left and to the right). The goal of the game is to
\fned off.

[private sub addiabels(
[Private sub addbutton(
r o Public Sub buildBoard() 'Builds a 5 x 5 grid of Light objects.
For te.r = 0 To 4
For te.c = 0 To 4 5
board(e, 1) — llew Light ” Lights Let¢
board(c, r).Location = New Point(r * 75 + 75, ¢ * 75 + 75)
board(c, r).row = r 13
i board(c, r).column = c
board(c, r).Lit = False =
7 board(c, r).Inage = Irage.Fromfile("unlit.png”) * ALL lights are off to start with, a solved board
Controls.Add(board(c, r)) o -
AddHandler board(c, r).Click, AddressOf Fliplights ' Create a click event for each light
Next
Next
end sub B#-0 6
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Program # 2 - Merlin - The goal of this program is to "turn out the lights". Whenyou click on one space on the board, it
will change from one to off, as will every space adjacent to it (up, down, left and right). The goal is to have every light on
the board turned off.

This program is different because you will not need to create anything on the form. The entire program is created from
code.

**The only thing you need to set on the form is the size property of the form to 550,600.

Part| - Create a new object

This program requires you to create your own object, a merlinspace. Here's how that is done:

Goto

|
k.
— ‘8

Merfin

File Edt_View | Project | Build_Debug Team Data Tools Test Window _Help

‘Add Windows Form...
Add User Control..
Add Component...
Add Module..

¥ LB|R|=2(9-c-2-B[r 1 as

Form.vb [Design] X

% pgaces. |

Page:6 06 |

Words: 1,190 |

Add New ltem... CtrlsShift+A
[ Add Bsting tem... ctileD
Exclude From Project
(3] show Al Files
Add Reference...

Form1. System.Windows Forms Form Add Service Reference...
= 2=l 43 Refresh Project Toolbox Items.
Localizable Flse | [] Merlin Propertie...

o Location 00 olorDialeg
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MainMenustrip (none) 1 ConteMen
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MinimizeBox True

oo 2 owctine
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RightToLeft No (3 DomeinUpD.
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ShowinTaskbar True & Filesystem

b S 564,595 = Floulsyout

SizeGrpStyle Auto [ Folderbrous.
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Transparencykey O & Imagelist
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2dd it to the toolbox.

ElPublic Class Light

Inherits Picturcgox
Dim 1, p As Boolean
Dim r, c As Integer
5 Public Sub flew()
Me.Size = llew Size(75, 75)
Me.Sizetlode = PicturcBoxSizetiode. StretchInage
Me.Inage = Image.FronFile(*unlit.png")
He.Lit = False
Me.Picked = False
End Sub
= Public Property Lit As Boolean
&l Get.
Return 1
End Get
& Set(ByVal value As Boolean)
1= value
End Set
End Property
£ Public Property Picked As Boolean
&l Get.
Return p
End Get
& Set(ByVal value As Boolean)
p = value
End Set
End Property
= Public Property row As Integer
&l Get.
Return r
End Get
& Set(ByVal value As Integer)
r = value
End Set
End Property
= Public Property column As Integer
&l Get.
Return ¢
End Get
& Set(ByVal value As Integer)
€ = value
End Set
End Property
5 Public Sub flip() ‘This subroutine is used to change the Light
* from on to off or vice versa
If Me.Lit = True Then
* Change the Lit property to false
. e g property to unlit insge
Else
* Change the Lit property to true
* Change image property to lit image
End 1F
End Sub
End Class

E'If Me.Lit = True Then
. Me.Lit = False
00% -
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an item onto this textto
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5Light

~[ 5 Dedtarations)

ElPublic Class Light
Inherits PictureBox
Dim 1, p As Boolean
Dim r, ¢ As Integer
£ Public sub New()
Me.Size = New Size(75, 75)
Me.SizeMode = PicturcBoxsizetiode. StretchInage
Me.Inage = Inage.FronFile("unlit.png”)
Me.Lit = False
Me.Picked = False
End Sub
Public Property Lit As Boolean
Get

o

Return 1
End Get
El Set(Byval value As Boolean)
1 = value
End Set
End Property
Public Property Picked As Boolean
Get

o

Return p
End Get
El Set(Byval value As Boolean)
p = value
End Set
End Property
Public Property row As Integer
Get

o

Return r
End Get
El Set(Byval value As Integer)
= value
End Set
End Property
Public Property column As Integer
Get

o

Return ¢
End Get
El Set(Byval value As Integer)
= value
End Set
End Property
5 Public sub flip()
If Me.Lit = True Then
Me.Lit = False
Me.Inage = Image.FronFile("unlit.png”)
Else
Me.Lit = True
Me.Inage = Image.FronFile("lit.png")
End If
End Sub

00% -

@ 0Errors | i\ 0 Warnings | (1) 0 Messages
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4 General

s Form1. ~[ 5 Dedtarations)
“Imports System Hath
- s Spublic Class Formt
group. Drag an tem onto this ot to Din board(s, 5) As Light ‘Crestes a 5 x 5 array of lights, allowing us to use (0,0), top left through (3,4), bottom right
addittothe toolbor. : Ll :
Dinr, c, z As Integer 'Various integer varisbles
Din 1ights0n As Integer ' Store the number of 1it lights remsining
Din b As Dialoghesult 'This stores the user’s messagebox response (Yes/lio) when replay option i given
Din benRestart As Gutton ‘A restart button
pin 1olTtle, JolLightlefs, JoScore i Lobel
5 Private sub Forml_Load(ByVal sender As System.Object, ByVal e As System.Euentirgs) Handles MyBase.Load
Randomize() ' ke want our game to be different each time we play
buildForm() * Draw the board and rest of game on form
end Sub
5 public Sub buildForn()
addLabels() ' Add three label for title, "Light Left" and Score
addButton() * Add the restart button
buildBoard() "Create the 25 Lights (5x5 board of Lights)
setlights() ‘Randonly picked & lights to turn on - guarantees a solveable board
End Sub
Private Sub addLabel=()
frivate Sub addoutton()
Public Sub buildboard() Builds a 5 x 5 grid of Light objects.
For He.r =0 To 4
For Me.c =0 To 4
board(e, r) = New Light
board(c, r).Location = llew Point(r * 75 + 75, ¢ * 75 + 75)
board(c, r).row = r
board(c, r).column = c
board(c, r).Lit = False
board(c, r).Inage = Inage.FronFile("unlit.png") ' ALL lights are off to start with, a solved board
Controls.Add(board(c, )
Addandler board(c, r).Click, AddressOf Fliplights ' Create a click event for each light
e
e
end Sub

There are no usable controls in this

bl

5 Private sub Fliplights(Byval sender As Light) ' Flips a light and those surrounding it
sender. f1ip()
“Check North
If sender.column > @ Then
board(sender.column - 1, sender.row).flip()
End If
“Check South
If sender.column < 4 Then
board(sender.column + 1, sender.row).flip()
End If
“Check east
If sender.row < 4 Then
board(sender.column, sender.row + 1).flip()
End If
“check west
If sender.row > @ Then
board(sender.column, sender.row - 1).flip()
End If
End Sub

5 brivate Suh Flinlicht<(Ruial <andar B< Ohiart Ruial o B< Fuentira<) © Creates the F1irk suent for Elinning 2 Tiaht
0% - »




