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1. [bookmark: _Toc510088855]Introduction 
This report will firstly talk about the problem solving techniques to use when making a program and what steps to use when doing this. This is the way you would develop code and if you would just make the code as it says on the brief or if you would do the easy bits and leave the challenging parts for last. The next bit of the assignment is, a program has been left in the appendix and there are three problems with it. The task was to describe these problems and say what is happening, what is causing the problem and to create tests to simulate these problems. The last task was to identify the problems with a game which lets the user guess a number which has been chosen by to computer randomly.

2. [bookmark: _Toc510088856]Part A 
The problem solving that would mostly be used when writing a program is look at the brief or instructions on what needs to be done and know exactly what needs to be done and understand so that you are not confused in any way.  A good way would to do each step, step by step. This would mean looking at what needs to be done and breaking it down into different steps. Also, if a program was being made and some of the steps were more well-known and fresh in the brain, that’s what would be done first. Then the more difficult parts would be written. For example, if you were writing a program for someone that would work out the price for something depending on how much they bought. You would break it into different parts so that you would do each part at a time, so that you would not confuse yourself. You would start with the first step, this would be the step of doing the bit that you are most familiar with, this is the bit of getting the program to display an option for the user to display how much they bought. Then you would display how much was entered. You would then display the price of how much was bought. This then is telling the user how much they had bought. You would then start on the next step and work out how it would display different prices. The next step would be completed and once you had done that bit and successfully done it, the next bit would be completed. The benefits of doing this approach is by doing the things that you are familiarised with first is more efficient because it you were to do the hard things first, you would struggle and give up and become distracted. The most familiarising bits can be done first because if you know what you are doing you will not get bored as easily. This means by the time you get to the hard bits you would have already done most or half of the task being completed. Also in coding this could also be done by putting different problems into functions. This would mean if a program was being made and it had different parts of it they would go into different functions. This could be like building an area calculator and putting the working of one shape into one function and putting the other shape into the other function. 



3. [bookmark: _Toc510088857]Part B
The code that has been provided has three problems and after looking at the problems, these are the ones that were found.
[bookmark: _Toc510088858][image: ]3.1 Problem 1-
[image: ]The first problem that was stated was, try and enter text instead of numbers. After testing the problem, it is found that if letters are entered, it will say that an ‘Unknown option value entered’, it will then ask you to select an option like it did when you first start the program. This is because of the code that is implemented in the program. The program which is worked around a switch statement has 3 options, add numbers, change amount of numbers to be entered and quit the program. The default option is when none of the other options were entered or if a letter was entered, when the options were 1, 2 and 3, it would display the default option which was unknown option entered. 
	1
	Choosing an option from menu, entering letters.

	Description
	The user enters letters instead the number of the option that is wanted.

	
	Test Steps:
	
	

	
	
	
	

	
	
		1
	The menu is displayed once the program has started asking user to enter a number depending on which option to choose.

	2
	The user enters letters.

	3
	The program displays ‘unknown option value displayed.

	4
	The program asks you again which option to choose.



	

	
	
	
	

	Response
	The program should correctly display that when a letter is entered the option input, the message, unknown option value entered should be displayed.

	Status
	Date
	Description

	Pass 
	25/03/2018
	The correct display message was displayed when a letter was entered.


[image: ]This test shows that when text is entered into the option fields, it will successfully display that an unknown value was entered. As shown on the screenshot below.




Another problem with entering letters into the number fields is when you enter 1 to add numbers, if you then enter letters instead of entering numbers for all the five numbers it asks the user to enter, it will display the number -4. 
	2
	Entering letters into the add numbers option.

	Description
	When the user chooses the add number option in the program, instead of adding numbers, letters are entered instead.

	
	Test Steps:
	
	

	
	
	
	

	
	
		1
	The menu is displayed once the program has started asking user to enter a number depending on which option to choose.

	2
	The user enters 1 to choose the add numbers option.

	3
	The program displays ‘please enter number’ 5 times.

	4
	The user enters letters each time.

	5
	The program then displays the number -4 as the total for the numbers that were supposed to be entered.



	

	
	
	
	

	Response
	The program should display a message saying that letters were entered and not numbers but instead a -4 as the total for the numbers displayed incorrectly.

	Status
	Date
	Description

	fail
	25/03/2018
	The number -4 was displayed after entering multiple letters in the add numbers option

	fail
	25/03/2018
	The number -4 was displayed when a single letter was entered every time.


[image: ]This test shows that when the user enters a single letter and multiple letters into the add numbers option, it will display the number -4. 


[bookmark: _Toc510088859]3.2 Problem 2-
[image: ][image: ][image: ]The second problem was that when the user chooses to press the quit option, the only value that can be entered to quit the program is ‘YES’, instead of other variations like yes, yeah and Y. This means that when you enter YES it will display quitting, if you enter anything else it will go back to the start and ask you to choose an option. As shown in the second screenshot, if a lower case yes was entered it will not quit and will loop back the beginning of the program. This shows that only the one word ‘YES’ is programmed in the quit the program. As shown in the screenshot below, only the word YES has been programmed in to quit the program and no other word.




	1
	User enters quit option

	Description
	The user enters ‘YES’ into the program when asked if wanted to quit.

	
	Test Steps :
	
	

	
	
	
	

	
	
		1
	The program starts and asked to choose an option.

	2
	Number 3 is entered.

	3
	The program asks the user if they wish to quit

	4
	The word YES is entered.

	5
	The program then displays quitting 



	

	
	
	
	

	Response
	The program should not produce an error message and should continue to next step which is to enter the numbers to added together

	Status
	Date
	Description

	Pass 
	25/03/2018
	The correct message was displayed saying ‘quitting’ when YES was entered.


[image: ]This tells us that when YES is entered the quitting option, the program will correctly display quitting.







	2
	User enters quit option

	Description
	The user enters yes rather than an uppercase yes into the program when asked if wanted to quit.

	
	Test Steps :
	
	

	
	
	
	

	
	
		1
	The program starts and asked to choose an option.

	2
	Number 3 is entered.

	3
	The program asks the user if they wish to quit

	4
	The word yes is entered.

	5
	The program then loops back to the beginning of the program.



	

	
	
	
	

	Response
	The program should quit the program because the word yes was entered the program when asked to quit, but instead it looped back to the beginning of the program because there is only one word programmed into the program rather than a couple variations.

	Status
	Date
	Description

	Fail 
	25/03/2018
	The incorrect message was displayed.


[image: ]Looking at the second test, it is found that there is only one word programmed in to quit the program. It shows that more words need to be added into the program. As shown in the screenshot, yes was entered but it did not quit.





The following 2 tests show the testing after the problems have been fixed, the first one is that the word yes has been added to the option that lets you quit. This means that when you choose to quit, you can now input yes and this will now let you quit.
	3
	User enters quit option

	Description
	The user enters yes

	
	Test Steps :
	
	

	
	
	
	

	
	
		1
	The program starts and asked to choose an option.

	2
	Number 3 is entered.

	3
	The program asks the user if they wish to quit

	4
	The word yes is entered.

	5
	The program then displays quitting 



	

	
	
	
	

	Response
	The program will quit when yes is entered into the program when asked to quit, this is because more variants were added into the program.

	Status
	Date
	Description

	Pass 
	25/03/2018
	The correct message was displayed.



This test shows that when yes is entered, it will now let you quit this is yes has been added so that when you quit it will let you. This means that you are not stuck using one word.
[image: ][image: ]
	4
	User enters quit option

	Description
	The user enters y

	
	Test Steps :
	
	

	
	
	
	

	
	
		1
	The program starts and asked to choose an option.

	2
	Number 3 is entered.

	3
	The program asks the user if they wish to quit

	4
	The letter y is entered.

	5
	The program then displays quitting 



	

	
	
	
	

	Response
	The program will quit when y is entered into the program when asked to quit, this is because more variants were added into the program.

	Status
	Date
	Description

	Pass 
	25/03/2018
	The correct message was displayed.



This test shows that the letter y has been added to the program so when you want to quit you can type y to input into the program. This means that there is another option to quit the proram.


This test shows that when the user enters y, the program will display like it is supposed to.
[image: ][image: ]

These tests show that the problem has been fixed by adding more words. This means that the user is no longer limited to one word when selecting the option to quit.
[bookmark: _Toc510088860]3.3 Problem 3-
[image: ]The third problem is that when you choose to add numbers, when you display the total, if the total being displayed is more than one digit, the stars that are surrounding the total will move onto the next line below because the total was only meant to be working for single digit numbers. Numbers with more than one digit were not thought of, the program braking is the consequence. The below screenshot shows that if the total is more than one digit the stars move off the line and onto the line below.















	1
	User enters numbers to be added with border of stars

	Description
	The user enters numbers to make sure the total is a 2-digit number and see what happens to the stars.

	
	Test Steps :
	
	

	
	
	
	

	
	
		1
	The program starts and asked to choose an option.

	2
	Number 1 is entered.

	3
	The program asks the user to enter 5 numbers

	4
	Five numbers are entered, making sure the total is  2 digits

	5
	The program should display the total correctly, but the stars should have moved onto the line below.



	

	
	
	
	

	Response
	The program should display the total and the stars should display a box around with there being no lines being rapper or broken, but the stars moved onto the new line. 

	Status
	Date
	Description

	Fail 
	25/03/2018
	The stars moved onto the line below.


[image: ]This shows that when a 2 digit total is displayed, the stars move to the right 2 places resulting in the stars moving out of line.





	2
	User enters numbers to be added with border of stars

	Description
	The user enters numbers to make sure the total is a single digit number and see what happens to the stars.

	
	Test Steps :
	
	

	
	
	
	

	
	
		1
	The program starts and asked to choose an option.

	2
	Number 1 is entered.

	3
	The program asks the user to enter 5 numbers

	4
	Five numbers are entered, making sure the total is a single digit number will be displayed as the total

	5
	The program should display the total correctly, and because the total is a single digit number no lines should be broken.



	

	
	
	
	

	Response
	The program should display the total and the stars should display a box around with there being no lines being rapper or broken, but the stars moved onto the new line. 

	Status
	Date
	Description

	Pass 
	25/03/2018
	The stars didn’t move onto the line below because the total was a single digit.


As shown, when the total is a single digit number, the stars do not move out of line and stay exactly where they are supposed to be.
[image: ]
 





	3
	User enters numbers to be added with border of stars

	Description
	The user enters numbers to make sure the total is a 3 digit number and see what happens to the stars.

	
	Test Steps :
	
	

	
	
	
	

	
	
		1
	The program starts and asked to choose an option.

	2
	Number 1 is entered.

	3
	The program asks the user to enter 5 numbers

	4
	Five numbers are entered, making sure the total is a 3-digit number will be displayed as the total

	5
	The program should display the total correctly, and because the total is a 3-digit number, the stars should move to the right three places and down a line.



	

	
	
	
	

	Response
	The program should display the total and the stars should display a box around with the stars moving on to the line below because of the total being three digits long.

	Status
	Date
	Description

	Fail 
	25/03/2018
	The stars did move onto the line below because the total was a 3-digit number.



After testing this problem, it is found that only having the total as a single digit number will stop the stars from moving onto a new line.



	4
	User enters numbers to be added with border of stars

	Description
	The user enters numbers to make sure the total is a 2-digit number and see what happens to the stars.

	
	Test Steps :
	
	

	
	
	
	

	
	
		1
	The program starts and asked to choose an option.

	2
	Number 1 is entered.

	3
	The program asks the user to enter 5 numbers

	4
	Five numbers are entered, making sure the total is  2 digits

	5
	The program should display the total correctly, but the stars should have moved onto the line below.



	

	
	
	
	

	Response
	The program should display the total and the stars should display a box around with there being no lines being rapper or broken, but the stars moved onto the new line. 

	Status
	Date
	Description

	Pass 
	25/03/2018
	The stars stayed on the same line and didn’t look out of place.



This test shows that the problem has been fixed and that the stars do not go onto the line below or look out of place. This was fixed by using multiple if statements. If the number total was equal or greater than, the line where the total was meant to be, a backspace to get rid of one space where a digit would be so that when a 2 digit number was entered, It would move out of shape.
[image: ]
This screenshot shows how it works.
	5
	User enters numbers to be added with border of stars

	Description
	The user enters numbers to make sure the total is a 3 digit number and see what happens to the stars.

	
	Test Steps :
	
	

	
	
	
	

	
	
		1
	The program starts and asked to choose an option.

	2
	Number 1 is entered.

	3
	The program asks the user to enter 5 numbers

	4
	Five numbers are entered, making sure the total is a 3-digit number will be displayed as the total

	5
	The program should display the total correctly, and the stars should not look out of place.



	

	
	
	
	

	Response
	The program should display the total and the stars should display a box around with the stars not moving on to the line below.

	Status
	Date
	Description

	Pass 
	25/03/2018
	The stars did not move onto the line below.



This test shows that the problem has been fixed and that the stars do not go onto the line below or look out of place. This was fixed by using multiple if statements. If the number total was equal or greater than, the line where the total was meant to be, a backspace to get rid of one space where a digit would be so that when a 3-digit number was entered, It would move out of shape.
[image: ]
This screenshot shows how it works.


4. [bookmark: _Toc510088861]Part C
[bookmark: _Toc510088862]4.1 Exercise 1
The problems that need to be addressed when making this game are:
1. The first problem would be the message displaying to the user that they have lost or won. This would be done by making an if statement stating that if the random number was equal to the guess, you have won would be displayed.
2. The next problem would be inputting a number, this would be done by using printf to tell the user to enter a number. This would be put into the for loop so that if the guess is incorrect, it will loop and will ask them to take another guess.
3. The next problem would be to make the for loop, this would be mad because the user will have five attempts, so that the user will take one guess and if the user guesses incorrectly, it will loop back to the beginning of the loop if all of the code has been read through and none of it applies, it will then ask the user to take another guess.
4. The next problem would be to leave the loop if the user correctly guesses the random number. This would be done by again using an if statement and if the random number is equal to the guess, it will display that the user had guessed correctly and a break will be put in the if statement so that it will leave and the user can then quit the applications.
5. The next problem would be displaying the hints. This would be done by, if the players guess if five numbers away from the random number it will display that the user is five away from the random number. The same would then be done if the user is ten numbers away from the random number, it would then print that the user is 10 away. 




[bookmark: _Toc510088863]4.2 Exercise 3
1. The variables for player 1 and 2 are created.
2. The user inputs a number of the column of which they would want to drop a counter into.
3. The counter is placed into the column in which the user chose.
4. The board in which the counters are placed on is made.
5. The board is printed into the screen.
6. The code to make the counted go straight to the bottom of the column so it looks like it has been dropped to the bottom of the column. 
7. An array for ach column is created rather than making a variable for each place on the board.
8. The code for when the counters are dropped on each other are created.

[bookmark: _GoBack]
5. [bookmark: _Toc510088864]Appendix 
[bookmark: _Toc510088865]5.1 Exercise 1 
#define _CRT_SECURE_NO_WARNINGS
#include <string>
using namespace std;
#include "stdafx.h"
#pragma warning(disable:4996)
#include <cstdlib>
#include <time.h>


int main(int argc, char** argv)
{
	char text[100];

	int guess;
	
	int guesscountdown = 5;

	srand((unsigned int)time(NULL));
	int RandomValue = rand() % 20;
	
		printf("a random number has been chosen between 0 and 20, you have 5 attempts to guess \r\n");
		
	for (int i = 0; i < 5; ++i)
	{
		printf("guess the number: \r\n");
		scanf("%i", &guess);

		if (guess != RandomValue)
		{
			printf("incorrect \r\n");

			if (RandomValue > guess)
			{
				printf("too low \r\n");
				
			}

			else if (RandomValue < guess)
			{
				printf("too high \r\n");
			}

			

			guesscountdown = guesscountdown - 1;
			printf("you have %i guesses left \r\n", guesscountdown);
			 
			if (guesscountdown == 0)
			{
				printf("unlucky, you lose!");
			}
			

		}


		if (guess == RandomValue)
		{
			printf("correct, the scret number was %i\r\n", RandomValue);
			printf("you have guessed the number correctly!");

			break;
		}
		
	}

    return 0;
}
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