1. Problem Definition

Create a software application, which demonstrates a certain number of mathematical patterns. The program needs to display the chosen pattern as a list and the user should be able to define the greatest value as well as select a particular number from the pattern. The programs should be complete with an opening screen, and all imputs appropriately validated. Moreover, the application should be thoroughly tested, evaluated and documented.

2. Solution Specification

a. Proposed screen design:

	“Equations” form
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b. Inputs/Outputs

	Inputs
	Outputs



	“Equations” Form

	· Click on control button “Exit”
	A “Message Question Box” is displayed asking whether the user is certain in regard to exiting. Clicking yes will exit and end the application, while no will simply return to the Equations form.

	· Click on control button “Clear”
	All boxes in the “Number Display” frame are completely cleared of outstanding values.

	· Click on control button “Start Menu”
	The “Display” form is closed and then reappears over the “Equations” form

	· Click on control button “Information”
	The “Information” form is made visible for the user to read.

	· Click on command button “Prime”
	Providing the user defined “Display Value” passes validation rules, the appropriate number pattern is displayed in the “Number Display” picture and list boxes and the “Maximum Value” is updated to match the “Display Value”. The pattern is presented in the picture box with exactly 15 values and in the list box with the number of values specified in “Display Values”.

However if the value entered into “Display Value” does not meet validation rules a “Message Statement Box” will be displayed, and the user will need to enter a more suitable value into “Display Value”.

	· Click on command button “Fibonacci”
	

	· Click on command button “Triangular”
	

	· Click on command button “Tetrahedral”
	

	· Click on command button “Powers of”
	

	· 
	The number pattern “Powers of” will be calculated according to the value of the nearby “Powers of” label and therefore the horizontal scrollbar.

	· Click on command button “Select”
	Provided that the user defined “Display Value” is equal or less than the “Maximum Value”, and therefore is displayed somewhere within the list box, the value will actually be selected in the “Number Display” list box (making manual searching unnecessary). Accordingly, the two self-explanatory “Number Display” labels below will be designated with the number and product (see Change list box “Number Display”).

If the “Display Value” text box does not meet validation rules related to the “Maximum Value” a “Message Statement Box” will appear and inform the user, while preventing a syntax error

	· Click – selecting items within the list box “Number Display”
	As list boxes are only able to display one number, whenever an item is selected, the actual number and product are displayed into the two “Number Display” labels situated directly below the “Number Display” list box. The left-hand label represents the actual value of the number based on the item number, while the larger right hand label displays the product.

	· Change – Type into text box “Display Value”
	The user is unable to enter impracticably large numbers over 5 digits as set in the properties. Additionally, if the user attempt to enter a number greater than 50000, a Message Statement Box is displayed and the value is changed to 50000. If the value is negative a message statement box also appears and the value of the text box is designated with 1 to discourage further misuse of negative numbers.

	· Change – scrolling horizontal scroll bar “Powers of”
	As protection against runtime errors, a horizontal scroll bar is used to appoint the value for “Powers of”. The value of the Horizontal Scroll Bar is displayed within the “Powers of” label.

	· Mouse Move over frame “Operations”
	If the value of the “Value” text box is equal to zero and therefore is either non-existent or contains text, a Message Statement Box is displayed, and the numerical value 15 is printed into the text box.

	· Mouse Move command buttons “Exit” and “Clear” 
	An appropriate caption is displayed into the “Definitions” label, which explains to the user the function and purpose of command buttons other controls, and in the case of operations it describes exactly what the number pattern represents. In this respect, the “Definitions” label is an essential and efficient help resource, which tells the user everything they need to know to effectively use the application.

	· Mouse Move “External Forms” command buttons 
	

	· Mouse Move command buttons “Operations”
	

	· Mouse Move over the label “Definitions”
	

	· Mouse Move over the form “Equations”
	The “Definitions” label is cleared to avoid confusion.

	“Display” Form

	· Click on command button “Help”
	A small concise help caption is presented in the “Display” label.

	· Click on command button “Start”
	“Display” form is made invisible and form “Equations” is displayed ready for use.

	· Click on command button “Exit”
	The application is immediately ended and exited.

	· Click on command button “Notepad”
	The program “Notepad” is opened so the user can record numbers within this application.

	· Click on command button “Calculator”
	The program “Calculator” is opened so the user is able to perform useful mathematical calculations.

	· Mouse Move over picture box “Feature”
	A small caption listing the features of the program is presented in the “Display” label.

	· Mouse Move Command Buttons “Useful Applications”
	An explanatory caption is displayed into the “Display” label.

	· Mouse Move over “Display” form
	The “Display” label caption is set back to its default.

	· Load “Display” Form
	“Timer” interval is set

	· Timer “Timer”
	The time is displayed in label “Time”

	“Information” Form

	· Click on command button “Ok”
	“Information” form is made invisible and form “Equations” is displayed ready for use.


c. Program Description

Presented whenever the program is initially started or when the user clicks the “Start Menu” command button, the “Display” form serves as a splash screen which consists primarily of useful options. This form has the facility of two “Useful Applications”, including Calculator and Notepad which are opened for the users benefit by simply clicking on the command buttons. The essential command button “Start Program” will hide the “Display” form presenting the “Equations” form ready for use, and obviously “Exit program” will end the application. For the users immediate assistance the “Help” button displays a useful caption in the “Display” label, as does a mouse move over many of the objects and the form. When the form loads a timer is started which displays the current time in the “Time” label. The “Information” form on the other hand is only shown when the user clicks on the command button “Information” which is located on the main “Equations” form. The only choice for the user on this form is to click “Ok” to return to the main form “Equations” after reading about the program.

The main form however is the large “Equations” interface where all the mathematical patterns are generated and displayed. Providing an appropriate value is entered into the display value text box, all of the five “Operations” or number pattern command buttons will display the corresponding number pattern in the “Number Display” boxes when clicked. Additionally, the value entered in the “Display Value” will be assigned to the “Maximum Value” label, and will affect the number of values in the list box. In order to find the resulting product of a certain number in a pattern, the “Display Value” frame includes a “Select” button. When clicked the “Select” button will automatically select the item within the list box, which is specified in the “Display Value” text box, providing it is present. Whenever a number in the list box is selected, the number and result are displayed in two labels below the list box, so effectively the result associated with a number is displayed according to the criteria using the “Select” feature or even achieved manually. All of the above command buttons as well as the text box are fitted with appropriate validation rules to prevent computer errors, and display “Message Statement Boxes” informing the user of the problem. Some will even assign a more appropriate value to text box “Display Value”.

For the benefit of the user, many objects have mouse move events, which will display the function and purpose of the object in the “Definitions” label. This is an essential aid for the user, explaining everything necessary to use the application and the “Definitions” label clears whenever the mouse moves over the form itself to prevent confusion. The two “External Forms” command buttons will open and display the appropriate form. Lastly, two fairly obvious and essential command buttons including “Clear” and “Exit”. The ”Clear” button, clears all the boxes within the “Number Display” frame of values, and the “Exit” button displays a “Message Question Box” asking for confirmation in regard to quitting. By selecting “No” the user will return to the application, while “Yes” will end and exit the application.

d. Controls and Properties

	Control
	Properties



	“Equations” Form

	· “Equations” Form
	Name = frmEquations   Caption = Number Equations

	· “Number Display” Frame
	Name = fraDisplay   Caption = Number Display

Font = Bold

	· “Operations” Frame
	Name = fraOperations   Caption = Operations

Font = Bold

	· “Display Values” Frame
	Name = fraValue   Caption = Display Values

Font = Bold

	· “External Forms” Frame
	Name = fraForms

Caption = External Forms   Font = Bold

	· “Definitions” Frame
	Name = fraDefinitions 

Caption = Definitions  Font = Bold

	· Picture Box “Display”
	Name =  picDisplay   BackColor = &H80000012&

	· List Box “Display”
	Name = lstDisplay   Caption =  “”

	· Label “Number”
	Name = lblNumber   Caption = “”

Backcolor = &H00FFFFFF&

BorderStyle = 1 – Fixed Single

	· Label “Product”
	Name = lblProduct   Caption = “”

Backcolor = &H00FFFFFF&

BorderStyle = 1 – Fixed Single

	· Label “Maximum”
	Name = lblMaximum Caption = “”

Backcolor = &H00FFFFFF&

BorderStyle = 1 – Fixed Single

	· Label “Maximum Value”
	Name = lblMax   Caption = “Maximum Value:”

	· Command Button “Prime”
	Name = cmdPrime

Caption = Prime

	· Command Button “Fibonacci”
	Name = cmdFibonacci

Caption = Fibonacci

	· Command Button “Triangular”
	Name = cmdTriangular

Caption = Triangular

	· Command Button “Tetrahedral”
	Name = cmdTetrahedral

Caption = Tetrahedral

	· Command Button “Powers of”
	Name = cmdPowers

Caption = Powers of

	· Horizontal Scroll Bar “Powers of”
	Name = hsbPowers   Value = 2

Max = 10   Min = -5

	· Label “Power of”
	Name = lblPowers   Caption = “2”

Backcolor = &H00FFFFFF&

BorderStyle = 1 – Fixed Single

	· Command Button “Select”
	Name = cmdSelect

Caption = Select

	· Text Box “Display Values”
	Name = txtValues

Text = 15   MaxLength = 5

	· Command Button “Clear”
	Name = cmdClear

Caption = Clear

	· Command Button “Exit”
	Name = cmdExit

Caption = Exit

	· Command Button “Start Menu”
	Name = cmdDisplay

Caption = Start Menu

	· Command Button “Information”
	Name = cmdInformation

Caption = Information

	· Label “Definitions”
	Name = lblExplain 

Caption = This box gives a simple explanation of each function

Backcolor = &H00FFFFFF&

BorderStyle = 1 – Fixed Single

	· Picture Box “Scales”
	Name = picScales
BorderStyle = 0 – None   Picture = (Bitmap)

	· Label “Title”
	Name = lblTitle

Caption = Number Equations

Backcolor = &H00FFFFFF&

BorderStyle = 1 – Fixed Single

Font = Bold, 12

	· Label “Version”
	Name = lblVersion   Caption = Version 1.00

BackStyle = Transparent

	“Display” Form

	· “Display” Form
	Name = frmDisplay   Caption = Display

	· “Getting Started” Frame
	Name = fraOptions   Caption = Getting Started

Font = Bold

	· “Useful Applications” Frame
	Name = fraApplications

Caption = Useful Applications   Font = Bold

	· Command Button “Exit Program”
	Name = cmdExit

Caption = Exit Program

	· Command Button “Start Program”
	Name = cmdStart

Caption = Start Program

	· Command Button “Calculator”
	Name = cmdCalculator

Caption = Calculator

	· Command Button “Notepad”
	Name = cmdNotepad

Caption = Notepad

	· Command Button “Help”
	Name = cmdHelp

Caption = Help

	· Label “Display”
	Name = lblDisplay

Caption = Welcome to number equations.

Backcolor = &H00FFFFFF&

BorderStyle = 1 – Fixed Single

	· Label “Time”
	Name = lblDisplay   Caption = Loading Time

Backcolor = &H00FFFFFF&

BorderStyle = 1 – Fixed Single

	· Picture Box “Feature”
	Name = picFeature

BorderStyle = 0 – None   Picture = (Bitmap)

	· Picture Box “Dice”
	Name = picDice
BorderStyle = 0 – None   Picture = (Bitmap)

	· Timer “Current”
	Name = tmrCurrent

	· Label “Title”
	Name = lblTitle

Caption = Welcome to Number Equations

Backcolor = &H00FFFFFF&

BorderStyle = 1 – Fixed Single

Font = Bold, 12

	· Label “Version”
	Name = lblVersion   Caption = Version 1.00

BackStyle = Transparent

	“Display” Form

	· Label “Title”
	Name = lblTitle

Caption = Number Equations Version 1.00

Backcolor = &H00FFFFFF&

BorderStyle = 1 – Fixed Single

Font = Bold, 10

	· Label “Designed”
	Name = lblDesigned

Caption = This software application was created and designed by the Smithfield Software Organisation.

	· Label “Product”
	Name = lblProduct

Caption = This product is licensed to:

	· Label “Licensed”
	Name = lblLicensed

Caption = Andrew Noske Serial Number: 5075-100

Backcolor = &H00FFFFFF&

BorderStyle = 1 – Fixed Single

	· Label “Copyright”
	Name = lblCopyright

Caption = Copyright 1995 - 2010 Smithfield Software

	· Command Button “Ok”
	Name = cmdOk

Caption = Ok

	· Label “Copyright”
	Name = lblCopyright

Caption = http://www.noske.software.com/

	· Picture Box “Feature”
	Name = picFeature

BorderStyle = 0 – None   Picture = (Bitmap)


3. Algorithm Design

This section covers all of the events within the main form “Equation” in both algorithm design and structure design charts. These events incorporate most of the program outputs including the complicated number patterns. For this reason it was considered unnecessary to write the algorithms for the smaller “Display” and “Information” forms. Some of the structure design charts for the number pattern have been simplified due to the difficulty of producing the charts using Microsoft Word and limited space within a page. However they do appear in detail within the algorithm design so the designers is still able to understand the way in which they were solved.
a. Algorithm Design

Click on command button “Prime”

1. If text box Value less than or equal 1000

1.1 Clear picture Display box

1.2 Print “Prime Numbers” into picture box Display

1.3 Clear list box Display

1.4 Assign text box Value to label Maximum

1.5 Set initial values for variables

1.6 Repeat while num is equal or less than 15

1.6.1.1 Repeat while divide is more than prime

1.6.1.1.1 If prime has no remainder when divided by variable divide

1.6.1.1.1.1 prime = 1

1.6.1.1.1.2 divide = prime

1.6.1.1.2 If prime has a remainder

1.6.1.1.2.1 divide = divide + 1

1.6.1.2 If prime >= 2

1.6.1.2.1 num = num + 1

1.6.1.2.2 Print num and prime in picture display

1.6.1.3 If prime < 2

1.6.2 num1 = num1 + 1

1.6.3 prime = num1

1.6.4 divide = 2

1.7 Repeat while num is equal or less than the Value text box 

1.7.1.1 Repeat while divide is more than prime

1.7.1.1.1 If prime has no remainder when divided by variable divide

1.7.1.1.1.1 prime = 1

1.7.1.1.1.2 divide = prime

1.7.1.1.2 If prime has a remainder

1.7.1.1.2.1 divide = divide + 1

1.7.1.2 If prime >= 2

1.7.1.2.1 num = num + 1

1.7.1.2.2 Add item prime to list box Display

1.7.1.3 If prime < 2

1.7.2 num1 = num1 + 1

1.7.3 prime = num1

1.7.4 divide = 2

2. If text box Value is more than 1000

2.1 Display message statement box

Click on command button “Fibonacci”

1. If text box Value less than or equal 45

1.1 Clear picture Display box

1.2 Print “Prime Numbers” into picture box Display

1.3 Clear list box Display

1.4 Assign text box Value to label Maximum

1.5 Set initial values for variables

1.6 Repeat 15 times

1.6.1 num3 = num1 + num2

1.6.2 Print num and num1 in picture Display

1.6.3 num1 = num2

1.6.4 num2 = num3

1.7 Repeat text box Value number of times

1.7.1 num3 = num1 + num2

1.7.2 Print  num1 in picture Display

1.7.3 num1 = num2

1.7.4 num2 = num3

2. If text box Value is more than 45

2.1 Display message statement box

Click on command button “Triangular”

1. If text box Value less than or equal 5000

1.1 Clear picture Display box

1.2 Print “Prime Numbers” into picture box Display

1.3 Clear list box Display

1.4 Assign text box Value to label Maximum

1.5 Set initial values for variables

1.6 Repeat 15 times

1.6.1 num1 = num1 + 1

1.6.2 num2 =  num2 + num1

1.6.3 Print num and num2 in picture Display

1.7 Repeat text box Value number of times

1.7.1 num1 = num1 + 1

1.7.2 num2 =  num2 + num1

1.7.3 Print num and num2 in picture Display

2. If text box Value is more than 5000

2.1 Display message statement box

Click on command button “Tetrahedral”

1. If text box Value less than or equal 5000

1.1 Clear picture Display box

1.2 Print “Prime Numbers” into picture box Display

1.3 Clear list box Display

1.4 Assign the value of text box Vale to the Maximum label 

1.5 Set initial values for variables

1.6 Repeat 15 times

1.6.1 Print num and num3 in the Display picture box

1.6.2 num1 = num1 + 1

1.6.3 num2 =  num2 + num1

1.6.4 num3 = num3 + num2

1.7 Repeat text box Value number of times

1.7.1 Add item num3 into the Display list box

1.7.2 num1 = num1 + 1

1.7.3 num2 =  num2 + num1

1.7.4 num3 = num3 + num2

2. If text box Value is more than 5000

2.1 Display message statement box

Click on command button “Powers of”

1. If text box Value less than or equal 10000

1.1 Clear picture Display box

1.2 Print “Prime Numbers” into picture box Display

1.3 Clear list box Display

1.4 Assign the value of text box Vale to the Maximum label 

1.5 Set initial values for variables

1.6 Repeat 15 times

1.6.1 Print num and num ^ label Powers in the Display picture box

1.7 Repeat text box Value number of times

1.7.1 Add item num ^ label Powers in the Display list box

2. If text box Value is more than 5000

2.1 Display message statement box

Change horizontal scroll bar “Powers of”


1. Assign the value of the scroll bar Powers to the Power label

Change text box “Display Values”

1. If the text box is more than 50000

1.1 Display message statement box

1.2 Assign the number 50000 to the text box

2. If the text box is less than 0

2.1 Display message statement box

2.2 Assign the number 1 to the text box

Click on command button “Select”

1. If the value of the text box is less than or equal to the Maximum label

1.1 Select list index equivalent to the value of the text box – 1 from the list box Display

2. If the text box is more than the Maximum label

2.1 Display message statement box

Click on command button “Exit”

1. Message Statement Box is displayed

1.1 User defined action is yes

1.1.1 Exit and ends application

1.2 User defined action is no

1.2.1 Message Box disappears

Click on command button “Clear”

1. Clear picture box Display

2. Clear list box Display

3. Clear Number label

4. Clear Result label

5. Clear Maximum label

Click on command button “Start Menu”

1. Make Display form visible

Click on command button “Information”

1. Make Information form visible

Click on list box “Display”

1. Print the value of the list index + 1 and therefore the number in the Number label

2. Print the value of the item into the Results label

Mouse Move over command buttons “Exit”, “Clear”, “Operations”, “External Forms”, “Display Values”, and labels “Value”, “Explain”.
1. An individual explanatory caption is printed into the Explain label

Mouse Move over form “Number Equations”

1. Clear the Explain label

Mouse Move over frame “Operations”

1. If the value of text box Value equal zero

1.1 Message statement box is displayed

1.2 The number 15 is printed into the text box

b. Structure Design Charts

 Click Event on Command Buttons “Operations”










“Display Values” Events

 Mouse Move Events “Number Equations”

Click on Command Button “External Forms”

Click on Command Buttons “Exit” and “Clear” 

“Number Display” Events


4. Algorithm Implementation

Partially due to confusion and the complexity of this gigantic assignment this part of the Software Development Cycle was included under the Internal Documentation section at the back of this assignment. Internal documentation was typed so that some lines of code did not have there own description, however all processes were described somewhere within the lengthy code. Repeatedly describe the same or similar lines of code was unnecessary in many places. 
5. Documentation

As part of the Software Development Cycle, this program has clearly been documented, and includes a write up of the actual Software Development Cycle as part of External or System Documentation. The documentation is also inclusive of User Documentation and Internal Documentation as the criteria illustrates. The documentation was a very lengthy procedure, done as concisely as possible given the circumstances and should be written in a satisfactory format.

6. Program Testing

The program was tested throughout the assignment so I could constantly monitor its performance in relation to the various mathematical patterns and to correct all syntax errors. After the program was actually converted into an application, and final testing completed, I found the application performed more or less as expected. Fortunately, all of the mathematical patterns functioned correctly using the code and design I implemented. All of the operations successfully integrated with user inputs in relation to the display values as predicted, and no syntax errors were encountered during the final testing of the application.

7. Evaluation

Once the program was finished before the set deadline, an imperative step of the documentation process and development cycle was to look back and reflect on the initial criteria and definition of the program. The finished program has been thoroughly assessed and compared with the initial objective by reviewing each of the individual requirements.

Number Equations contained a total of five mathematical patterns meeting the minimum requirements (the maximum being ten). However these pattern, including prime, fibonacci, triangular, powers of and tetrahedral, were all fairly complicated in my opinion, and required a great deal of focus to solve. The triangular and tetrahedral number patterns although similar both took a great deal of thinking and work to function correctly, as did Fibonacci. A rare initiative “powers of” requires relatively simple code, but it did require some imagination to design. In the end a scroll bar and display label were utilized and integrated with a range of practical values for power of, so that they were all related to the one operation button rather than simply having separate command buttons for cube or square numbers. Lastly there was the prime number pattern, which in the end required a pretty complicated code with two loops. It would have liked to have more mathematical patterns on this application, and I would certainly love to try solving more complicated problems such as the ones I attempted, however there are limits on what can be accomplished within time and space constraints. In retrospect I am glad I was frustrated over these puzzling patterns rather than with simple operations such as odd, even, addition and multiples!

As the problem definition and criteria indicated, the program was able to display all chosen patterns as a list. Number Patterns includes both a picture and list box, as they definitely have there own advantages and disadvantages. The picture box is limited in the number of iterations it can display, however it is able to display more than one number per line. For this reason, it was decided that the picture box was to include both number and product on the one line with exactly 15 lines displayed on the interface. On the other hand, the list box cannot contain more than one number per line, but can display a vast number of iterations using the scroll bar. In Number Patterns, the number of iterations of the list box or maximum value is dependent on the display value text box in all the mathematical patterns as required in the program definition.

One original concept I found quite exciting at the time was the use of the unique “Select” feature to select a number from the list box (although it can be done manually as well) so that the number and product were displayed in labels below. This effective method was the one I chose for the user to select a specific number from a pattern and find the result. I now realize the vast possibilities for number display including options for a range between minimum and maximum numbers, or perhaps just a single value to be displayed on screen. Despite being a lengthy process, these display options are all relatively easy to create by editing certain code and through use of option buttons. However within the limited form space I am fairly satisfied with the method I chose, and I certainly don’t want it to become any more cluttered or less user friendly!

In terms of validation errors, I am fairly satisfied with the program I had created, as I was unable to explain why the validation rule set onto the display value text box was not functioning. Fortunately I could still safeguard against all runtime errors using the if, else if statement integrated with the infamous message statement box. Although the use of certain numbers (especially those too large to be calculated) has been prevented, users are still able to enter text into the text box, however this is not at all detrimental to the program nor does it create any computer errors. I am relatively satisfied, that the program was completed with a bare minimum of errors.

Lastly the splash screen lived up to its extremely high expectations. Not only has a brief introduction to the program with an option to either enter or exit, it can tell the time to the nearest second on loading, which made the whole assignment worthwhile.

In conclusion, the program satisfies all of the original specifications quite comfortably. Really, the only improvements I can propose are minor modifications. The design seems a little too congested for my liking, however I still stand by my original objective to accommodate all of the mathematical patterns within the one form to avoid the complications numerous forms can create! The actual coding within the application is fairly consistent in layout, however I have a feeling some of the code could be simplified. Something I perhaps should have done is to include all the number pattern generating code in General declarations. One thing I have learnt during this assignment is that wherever computer programming and designing is concerned, one must ask the question “how much is too much and how little is not enough”. Overall this program performs quite smoothly, and although it isn’t at all showy with a massive complication of forms, it satisfies all criteria and is rather user-friendly complete with a unique definition label for the mathematical functions!

Click Command Button “Start Menu”





Form Display is closed





Form Display is opened





Click Command Button “Information”





Form Information is closed





Form Information is opened





Message Box disappears





Exits and ends the Application





No





Yes





User defined action


“Yes” or “No”





Message Question Box is displayed. “Are you sure you want to quit”





Click Command Button “Exit”





Maximum Label is cleared of its caption





Click Command Button “Clear”





Picture Box Display is cleared





List Box Display is cleared





Number Label is cleared of its caption





Result Label is cleared of its caption





The value of List Display is printed as a caption in Label Results





Click List Box “Number Display”





List Index + 1 is printed in Label Number





Mouse Move over Form “Number Equations”





Mouse Move on Frame “Operations”





Continue





Display Message Statement Box telling user of validation rules





No





Yes





Is the Text Box Value = 0 


(text or not defined)





The numerical value 15 is printed into Text Box Value





The Explain Label is cleared completely of text.





Mouse Move over Command Buttons “Exit”, “Clear”, “Operations”, “External Forms”, “Display Values”, Labels “Value”, “Explain”.





An appropriate caption is printed into the Explain Label





To prevent further misuse of negative numbers Text Box Value is assigned the number 1.





Change Text Box “Display Value”





Display Message Statement Box. User is asked to reduce the value





Continue





No





Yes





Is the value of Text Box 


Value < 50000





Display Message Statement Box. User is asked to increase the integer





Continue





No





Yes





Is the value of Text Box 


Value < 0





Click on Command Button “Select”





Display Message Statement Box.





Select Item Number = Text Box Value –1 from List Box Display





No





Yes





Is the value of Text Box Value


 <= value of Text Box


Maximum





To discourage further misuse of large integers Text Box Value is assigned the value 50000.





Click on Command Button “Powers of”





Print in the Maximum Label the value of Text Box Value.





Print “Powers of” in picture box





Picture Box Display





Number = number +1





Print number and number ^ Powers Label





Do while number <= 15





Print number and number ^ Powers Label





List Box Display





Number = number +1





Do while number <= Text Box Value





Display Message Statement Box.





Continue with calculating the number pattern





No





Yes





Is the value of Text Box


Value <=5000





Change Horizontal Scroll Bar “Powers”





The Value of Horizontal Scroll Bar Powers is printed in the Powers of Label





Print in the Maximum Label the value of Text Box Value.





Is the value of Text Box


Value <=5000





Yes





No





Continue with calculating the number pattern





Display Message Statement Box.





Click on Command Button “Tetrahedral”





Do while number <= 15





Calculate next tetrahedral number





Print number and tetrahedral 





Number = number +1





Picture Box Display





Do while number <= Text Box Value





Calculate next tetrahedral number





Add Item tetrahedral to list box





Number = number +1





List Box Display





Print “Tetrahedral” in picture box





Print in the Maximum Label the value of Text Box Value.





Is the value of Text Box


Value <=5000





Yes





No





Continue with calculating the number pattern





Display Message Statement Box.





Click on Command Button “Triangular”





Do while number <= 15





Calculate next triangular number





Print number and triangular 





Number = number +1





Picture Box Display





Do while number <= Text Box Value





Calculate next triangular number





Add Item triangular





Number = number +1





List Box Display





Print “Triangular Numbers” in picture box





Print “Fibonacci Numbers” in picture box





Is the value of Text Box


Value <=45





Yes





No





Continue with calculating the number pattern





Display Message Statement Box.





Click on Command Button “Fibonacci”





Do while number <= 15





Calculate next Fibonacci number





Print number and Fibonacci 





Number = number +1





Picture Box Display





Do while number <= Text Box Value





Calculate next Fibonacci number





Add Item Fibonacci





Number = number +1





List Box Display





Print the value of Text Box Value in the Maximum Label.





Click on Command Button “Prime”





Is the value of Text Box


Value <=5000





Yes





No





Continue with calculating the number pattern





Display Message Statement Box.





Do while number <= 15





Calculate next prime number





Print number and prime





Number = number +1





Picture Box Display





Do while number <= Text Box Value





Calculate next prime number





Add Item prime





Number = number +1





List Box Display





Print the value of Text Box Value in the Maximum Label.





Print “Prime Numbers” in picture box








