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1. [bookmark: _Toc510102699]Part A – Understanding

1.1. [bookmark: _Toc510102700]Thoughts on Problem Solving
One of the fundamental skills of programming is to be able to understand a problem and apply a solution. Different techniques can be used to solving problems, but one fact remains true regardless of which technique is chosen and that is to understand the problem you are solving. Most problems when looked at as a whole can be overwhelming and sometimes seem very difficult to solve. One method to solving problems that can be very effective is to break down the entire problem into smaller and more manageable problems. This makes it a lot easier to find solutions and can help give a starting point.
Outlined below are some steps which cover the above method to solving a problem.
1.1.1. [bookmark: _Toc510102701]Understanding:
Writing down the details of the problem can assist in getting a firm grasp on what the problem involves, this can help give a deeper understanding of the problem. Writing down the details of the problem also gives an individual interpretation of how the problem is constructed.
1.1.2. [bookmark: _Toc510102702]Deconstructing:
An important step to this part of the process is to keep information short and concise, being able to write down the components of the problem in steps or points can be very beneficial as this gives a close resemblance to the structure of an algorithm. It is at this point that the problem can be further deconstructed into smaller parts.
1.1.3. [bookmark: _Toc510102703]Organizing:
With the initial problem broken down into individual parts a further step can be taken to organizing the smaller problems. This can be accomplished by analysing and predicting the difficulty of each problem. The more difficult the problem is the further back it goes in the list, this gives more simplicity giving a much smoother starting point to getting the final solution.
1.1.4. [bookmark: _Toc510102704]Benefits:
Following the above steps, it is possible to take any problem and subdivide it in to more compact and specific problems. The above method can also be applied multiple times to further simplify the smaller problems allowing this process to iterate until the problems are interpreted to a level that can be confidently solved with ease. In terms of programming each subdivided problem can be thought of as a function where each function performs a specific step to solving the bigger problem.
This approach enforces a good understanding of the problem before starting to tackle any problem solving. Without performing the first step of the process any further steps to solving the problem can’t be completed.
The major benefit is that a strategy is already planned before writing code, this makes the process of programming the problem clear and straight-forward as the solutions are already found removing any guesswork and frustration leading to a successful implementation.


1.2. [bookmark: _Toc510102705]Research into Problem Solving

1.2.1. [bookmark: _Toc510102706]Different Problem-Solving Techniques
Research into problem solving has shown that one good approach to finding solutions is to think of the process of solving a problem similar to an algorithm. This involves finding a method to solving a problem and then taking the necessary steps to solving the problem, the steps are what is known as the algorithm [1, p. 5] 
Another approach to solving a problem is to re-evaluate the problem and take into consideration why the problem needs to be solved. By doing this it may give a new perspective on how to tackle the problem to spark ideas [2]
Tackling a problem from various angles is also another approach to finding a solution or to give a stepping point into finding a solution. Finding different angles to tackle a problem is often difficult to many individuals due to a popular approach of beginning to solve the problem from the very start or first step of what the problem involves. The misconception is that a starting point to getting a solution to the problem can also begin at the end or even middle steps of the problem. [3]
Findings from research point towards a common theme for solving problems which is to break down the problem into steps and treat it as a process. This is to maintain an algorithmic approach to solving the problem presenting the problem in a series of steps. This has a heavy relation to programming as the steps to a problem can be considered as the instructions that need to be followed in order to replicate the problem.
With the problem broken down into steps each step can then be thought of as a task or objective in terms of developing a solution to the problem.




2. [bookmark: _Toc510102707]Part B – Testing

One important part of writing code is testing. Once a solution to a problem has been found it is important to test it to make sure the solution withstands any errors under as many circumstances as possible.
Test data can be created to record the simulation of a test providing insight into how the code is performing.
	##
	Test Name

	Description
	How the test works



	
	Test Steps:
	
	

	
	
	
	

	
	
		1
	

	2
	

	3
	



	

	
	
	
	

	Response
	The expected response when the test is run



	Status
	Date
	Description

	Pass/Fail
	Date and Time
test was run
	Description of failure if code failed



Fig 1 (example of how to record test data)


2.1 [bookmark: _Toc510102708]Problem 1:

Within the sample code provided in the appendix of the brief the first problem encountered was that if the user enters a letter or text after selecting an option from the menu the application behaves unexpectedly. 

[image: ]
Fig 2 (screen grab of bug).


	01
	User enters letters to add

	Description
	The user rather than entering numbers to add instead enter letters.

	
	Test Steps:

	

	
		1
	Choose option 1

	2
	Enter each letter

	3
	Result displayed




	

	Response
	Unexpected answer is returned due to numbers being replaced with letters

	Status
	Date
	Description

	Pass
	19/03/18 
3:11pm
	A number was provided as an answer to the sum.

	Pass
	19/03/18
3:38pm
	The quit option no longer worked and kept displaying a message from ReadString()

	Fail
	19/04/18
3:41pm
	Code didn’t fail



[image: ]
Fig 3 (screen grab of the fix)


2.2 [bookmark: _Toc510102709]Problem 2:

The second problem outlined in the brief shows that when the user tries to quit the program a specific string of text needs to be entered in order for the quit function to return. If the string of text doesn’t match what is checked within the function the user cannot quit the program.
[image: ]
Fig 4 (screen grab of bug)
	02
	User enters string to quit application

	Description
	The user enters “y” instead of the expected string

	
	Test Steps:

	

	
		1
	Choose option 3

	2
	Enter “y” to quit

	3
	Display result




	

	Response
	Menu is displayed again, and application isn’t shut down

	Status
	Date
	Description

	Pass
	19/03/18 4:35pm
	The menu displayed, and the program didn’t exit

	Fail
	19/03/18
3:46pm
	Code didn’t fail





[image: ]
Fig 5 (screen grab of fix)
[image: ]
Fig 6 (screen grab of fix)
[image: ]
Fig 7 (screen grab of fix)
[image: ]
Fig 8 (screen grab of fix)

2.3 [bookmark: _Toc510102710]Problem 3:

The third problem that is listed within the brief points to an error where if the users sum of numbers is greater than a one-digit number then the hash characters that are displayed with the result is offset. The more digits the number has the larger the offset is.
[image: ]
Fig 9 (screen grab of bug)
[image: ]
Fig 10 (screen grab of bug)
	03
	Offset hashes

	Description
	If the sum of the numbers entered by the user is greater than one-digit the hashes offset

	
	Test Steps :

	

	
		1
	Choose option 1

	2
	Enter given numbers (make sure the sum is greater than one-digit)

	3
	Display result




	

	Response
	The hashes are offset by the number of digits in the sum

	Status
	Date
	Description

	Pass
	19/03/18 6:16pm
	The hashes offset based on the number of digits that is in the sum

	Fail
	19/03/18
6:42pm
	Code didn’t fail




[image: ]
Fig 11.
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Fig 12
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Fig 13

3. [bookmark: _Toc510102711]Part C – Implementation

3.1. [bookmark: _Toc510102712] Exercise 1

When coming up with a solution for exercise one the first task was to understand the problem. To accomplish this reading and writing the problem multiple times provided a thorough understanding of the requirements.

The next step was to list the problems that are involved in the exercise and organise them from easy to hard.

Below is a list of the problems encountered when developing this exercise.

	Problem No.
	Problem Description

	1.
	Displaying messages such as “You won!”, “Please enter a guess”, etc.

	2.
	Reading a number that the user entered and storing it in to a variable.

	3.
	Generating a random number

	4.
	Checking if the users guess is in the range of -10/+10 of the random number

	5.
	Checking if the users guess is in the range of -5/+5 of the random number

	6.
	Checking if the users guess is in the range of -2/+2 of the random number

	7.
	Checking if the users guess is positive/negative against the random number

	8.
	Finding a method to get the random number to be negative

	9.
	Finding a way to make the random number randomize between positive and negative numbers

	10.
	Writing the checks to find if the users guess is ‘n’ away from the random number

	11.
	Removing a guess if the user didn’t enter a number



Once the problems were identified, subdivided and arranged it was then a case of implementing the solutions which can be found in appendix B2 of the report.
2

3.2. [bookmark: _Toc510102713]Exercise 2

A series of tests have been developed to record the results and performance of the code under various conditions. The expected result has been noted along with the response given as a result of the test.
	Test Number
	Test Description
	Input
	Expected Results
	Response
	Pass/Fail

	1.
	Input 3 numbers in the string
	splitSuccessful = SplitIntoNumbers("120-34-5056", 11, numbers, 3);
	Successfully extract the numbers from the string and store in the array
	[image: ]
	Pass

	2.
	Input 5 numbers into the string
	splitSuccessful = SplitIntoNumbers("120-34-5056-204-21", 18, numbers, 5);
	Successfully extract the numbers from the string and store in the array
	[image: ]
	Pass

	3.
	Input 2 dashes between the numbers within the string
	splitSuccessful = SplitIntoNumbers("120--3b-0-1--21", 15, numbers, 5);
	Successfully extract the numbers from the string and store in the array
	[image: ]
	Fail

	4.
	Input 3 characters within the numbers
	splitSuccessful = SplitIntoNumbers("a120-3b4-0-1-2a1", 16, numbers, 5);
	Successfully extract the numbers from the string and store in the array
	[image: ]
	Fail




3.3. [bookmark: _Toc510102714]Exercise 3.

As described in the brief, the task is to identify the problems that are involved in developing the game Connect 4.
Below is a list of the expected problems.
	Problem No.
	Problem Description

	1.
	How to allocate the player chips

	2.
	How to decrement the players chips after a turn

	3.
	Displaying the play area

	4.
	How to let the player choose a column in the play area to take a turn

	5.
	How to check if the game is a draw

	6.
	How to check the chips vertically to see if a player has won

	7.
	How to check the chips horizontally to see if a player has won

	8.
	How to check the chips diagonally to see if a player has won



Due to time constraints it wasn’t possible to implement the code to demonstrate the solutions to the above problems.
4. [bookmark: _Toc510102715]Appendix

[bookmark: _Toc510102716][bookmark: _GoBack]Appendix A1 - Question 1







[bookmark: _Toc510102717]Appendix A2 - Question 2:





[bookmark: _Toc510102718]Appendix A3 - Question 3:





[bookmark: _Toc510102719]Appendix B1 - Exercise 1:

Main.cpp




GameFunctions.cpp
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> @ numbers 0x004ff74c {120, 34, 5056} int[3]
@ splitSuccessful true bool
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> @ numbers 0x004ff75¢ {120, 34, 5056, 204, 21} int[5]
@ splitSuccessful true bool
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@ splitSuccessful false bool




image16.emf
int   Console ::ReadInteger()   {     int   number;     int   inputBuffer = 0;       inputBuffer = scanf( "%i" , &number);       while   (inputBuffer == 0)     {       Print( "You entered an invalid option \ r \ n" );       ClearInputBuffer();       Print( "Please Enter Number: " );       inputBuffer = scanf( "%i" , &number);     }       ClearInputBuffer();       return   number;   }  


oleObject1.bin

image17.emf
double   Console ::ReadDouble()   {     double   number;     int   inputBuffer = 0;       inputBuffer = scanf( "%lf" , &number);         while   (inputBuffer == 0)     {       Print( "You entered an invalid option \ r \ n" );       ClearInputBuffer();       Print( "Please Enter Number: " );       inputBuffer = scanf( "%lf" , &number);     }       return   number;   }  


oleObject2.bin

image18.emf
bool   Application ::IsQuitting()   {     string   userResponse;     string   response[11] = {  "Yes" ,  "yes" ,  "y" ,  "YES" ,  "yEs" ,  "Y" ,  "yeS" ,  "yeah" ,  "ye" ,  "yep" ,  "quit" };     bool   quit =  false ;       _console - >Print( "Do you really wish to quit? \ r \ n" );       userResponse  =   _console - >ReadString();       for   ( int   i = 0; i <  sizeof (response[11]); i++)     {       if   (response[i]  ==   userResponse)       {         _console - >PrintLine( "Quitting" );         quit =  true ;       }     }       return   quit;   }  


oleObject3.bin

image19.emf
void   Application ::DisplayResult( int   result )   {     int   sizeOfResult;     int   numOfSpaces = 21;     int   numOfHashes = 18;       char   space =  ' ' ;       sizeOfResult = to_string( result ).size();       _console - >PrintLine( "###############################################################################" );     _console - >PrintLine( "###############################################################################" );       for   ( int   i = 0; i < numOfHashes; i++)     {       printf( "#" );     }       for   ( int   i = 0; i < numOfSpaces; i++)     {       printf( "%c" , space);     }       printf( "%d" ,  result );     numOfSpaces = (numOfSpaces + 1)  -   sizeOfResult;       for   ( int   i = 0; i < numOfSpaces; i++)     {       printf( "%c" , space);     }       for   ( int   i = 0; i <  numOfHashes; i++)     {       printf( "#" );     }       printf( " \ r \ n" );       _console - >PrintLine( "###############################################################################" );     _console - >PrintLine( "###############################################################################" );   }  


oleObject4.bin

image20.emf
#include   <string>   #include   <stdio.h>   #include   <stdlib.h>   #include   <time.h>   #include   "GameFunctions.h"     using   namespace   std;     int   main()   {     time_t theTime;     srand(( unsigned )time(&theTime));       int   userGuesses = 5;     int   userNumber = 0;     int   randomNumber = 0;       randomNumber = RandomNumber();       WriteText( "Guess the number between negative 20 and positive 20! \ r \ n" );       while   (userGuesses > 0)     {       WriteText( "Please enter your guess: " );       userNumber = ReadNumber();       HintChecker(randomNumber, userNumber);         // If the user wins break out of the loop       if   (userNumber == randomNumber)       {         break ;       }       else       {         userGuesses = GuessCounter(userGuesses);         GameOver(userGuesses);       }     }       return   0;   }  


oleObject5.bin

image21.emf
#include   <string>   #include   <stdio.h>   #include   <stdlib.h>   #include   "GameFunctions.h"     using   namespace   std;     int   RandomNumber()   {     int   randomNumber;     int   subtractedNumber;       randomNumber = RandomNumberGenerator(20);     subtractedNumber = RandomNumberGenerator(20);       return   randomNumber  -   subtractedNumber;   }     int   RandomNumberGenerator( int   value )   {     return   rand() % ( value   + 1);   }     string   WriteText( string   message )   {     printf_s( "%s" ,  message .c_str());       return   message .c_str();   }     int   ReadNumber()   {     int   value = 0;       scanf_s( "%d" , &value);       return   value;   }     int   GuessCounter( int   userGuesses )   {     return   userGuesses   -   1;   }     void   GameOver( int   userGuesses )   {     if   ( userGuesses   == 0)     {       WriteText( "Game Over! \ r \ n" );     }   }     string   HintChecker( int   randomNumber ,  int   userGuess )   {     // Player has won the game     if   ( userGuess   ==  randomNumber )     {       return   WriteText( "You have won! \ r \ n" );     }       // Random number is negative     if   ( randomNumber   < 0 &&  userGuess   > 0)  
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image22.emf
{       return   WriteText( "The random number is negative! \ r \ n" );     }       // Random number is positive     if   ( randomNumber   > 0 &&  userGuess   < 0)     {       return   WriteText( "The random number is positive! \ r \ n" );     }       // Guess is within the range of  - 2/+2     if   ( userGuess   <=  randomNumber   + 2)     {       if   ( userGuess   >=  randomNumber   -   2)       {         return   WriteText( "Your guess is within the range of  - 2 or +2 from  the random number! \ r \ n" );       }     }       // Guess is within the range of  - 5/+5     if   ( userGuess   <=  randomNumber   + 5)     {       if   ( userGuess   >=  randomNumber   -   5)       {         return   WriteText( "Your guess is wi thin the range of  - 5 or +5 from  the random number! \ r \ n" );       }     }       // Guess is within the range of  - 10/+10     if   ( userGuess   <=  randomNumber   + 10)     {       if   ( userGuess   >=  randomNumber   -   10)       {         return   WriteText( "Your guess is within the range of  - 10 or +10  from the random number! \ r \ n" );       }     }       // Catch all other scenario's     return   WriteText( "Your guess is too far away!" );   }    


oleObject7.bin

image1.PNG
Select an option

1. Add numbers

2. Change amount of numbers to be entered
3. Quit

Please choose an option: 1

Please Enter Number: a

Please Enter Number: b

Please Enter Number: c

Please Enter Number: d

Please Enter Number: e

sk 3k sk ok sk ok ok ok ok ok ok ok sk sk sk ok ok ok ok ok ok ok ok ok ok sk sk sk sk ok ok ok ok ok ok ok ok 3k sk sk ok ok ok ok ok ok ok ok ok sk sk sk ko okok ok ok ok sk ok sk sk sk kR ok ok ok ok kR Rk ok

* This application is designed to allow you to select the number of numbers *

* you wish to enter, and sum the numbers that you provide.
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* This application is designed to allow you to select the number of numbers *

* you wish to enter, and sum the numbers that you provide.
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