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[bookmark: _Toc510122915]Introduction:
The aim of this report is to define the problem-solving technique as the method is very important to each programmer want to learn the programming languages and without this technique, the programmer will spend more times and will see the problem harder 
So in first part (A), the author has written in brief about the problem-solving techniques and how each one can be used by the programmer, then the author wrote about his technique and which one he prefers to solve his problem in programming, in the other parts of the report ( B, C) itis contains an exercises and each exercise has a brief description and the answer for the problem also include.

[bookmark: _Toc510122916]1.0 	PART A (UNDERSTANDING):
[bookmark: _Toc510122917]1.1	what is the problem-solving technique in programming:
It’s very important for the programmer to have a problem-solving technique as with this technique it is help and allowed the user to type the code easier, step by step to make a control for each part and section in the program,
each one has different mind or technique to how to solve the problem and some programmers prefer to subdivide the problem more than to write a flow chart and some of them they prefer to write what they know in separate paper first and make the problem in parts in describe each part what is required in their language not coding.
[bookmark: _Toc510122918]1.2 	researches in problem solving technique:
What the author found in his research about the problem-solving technique is there are many ways for the programmer to solve the problem which is the first one is:
· [bookmark: _Toc510122919] Flow-Charts: with this technique, the programmer use a while drawing flowcharts or shape to organize and identify what he's going to do in each part, for example:[1]
[image: ]
[bookmark: _Toc510125149]Figure 1: flow chart example.
· [bookmark: _Toc510122920]Algorithm: is  a set of specific steps that used by the programmer to solve the problem which is define the steps that important to achieve the goal of solving the problem for example if we need to add tow numbers we can type 2 numbers in the computer but we need to give the computer the instruction how to do it by the steps and what we need to add those numbers. [2]
· [bookmark: _Toc510122921]Read the problem many times: this technique means to read the problem too many times to let the programmer understand what the problem is, what is required and what is expected the result from this problem. [3]
In other researches the author has been found that is when the programmer start to learn the basic commands in a programming language that means it is not enough to  understand how to write loops and if statements or how to set the arrays, but in fact of the programming the difficult part of coding is not how to write this codes but what Technique needs to be used s to solve the problem.
The general idea is to communicate with the computer in order to create a step by step process that does a specific task, the art of solving problem in programming involves various different tips and tricks and more importantly to actually practice a lot by solving problem, so in fact we can notice that we have two main types of programmers the first one is the hero coders as soon as they are assigned to a problem they start solving it immediately without any thoughts or hesitations but their results are coming not so good and some of them start to write a bunch of commands but after few minutes stop trying and start the design of the algorithm, 
The second one is: the conservative programmers many of the software engineers try to give some thought to the problem, so what is the fastest way to create the code for the most ultimate solution which this is actually a good idea and helps a lot but can we take this general idea and transform it to strategy that is robust and can be used in any problem, so, first of all, it is important to give enough time to prepare the solution and the general idea of this is to create ordinal that help you to understand the problem and to find a proper step by step solution, also it’s very important to write the problem, again and again, using different conditions, for example, our problem is to create a circle so here we should start drawing circles in different ways, now the second step when the programmer finally understand the problem he needs to try to write the code in the page by the steps that he already wrote them and find out the results and compare it with the other results that he wrote them in the paper, then after follow this steps he can reach the solution easily.
-  In other resources, the author has found that there are two approaches to problem-solving technique, the first one is (analytical) and the second one is (algorithmic)
· Analytical approach: used mainly by mathematicians and physicists try and solve a problem by isolating the given quantities, determining what is to be solved applying formula performing operations such as addition or subtraction and finally getting an answer
· Algorithmic approach: used a sequence of step to solve problems an example is instructions needed to bake a cake which they follow the ingredients step by step to bake the cake, so the order of the instructions is important, it is very similar to computer processing, the input are the ingredients and the instructions describe the processing and the output is a cake.
[bookmark: _Toc510122922]1.3	What the technique is used by the author:
In the author’s side and according to his researches he found many of problem-solving techniques, and he prefer to use (solve the easiest problem first) and (subdivide the problem) which in those techniques he start reading the problem many times and step by step until he understand each section and what the requirements of the problem, then he start to write each step in paper, after that give those steps a numbers and try solving the step from easiest to hardest and basically when he set the easiest ones first he knows the answers or how to solve the codes, so in this method he can make the problem easer, understandable and instead of big and hard problem he make it as a few easy parts.
[bookmark: _Toc510122923]2.0 	PART B (TESTING): 
[bookmark: _Toc510122924]2.1 	Description of the problem in this part (B):
In this part, we have a program ready to run with their codes which is about an adding 5 numbers, in the main menu, a display message asking the user to choose 1 of 3 options in the program, the first option is to add numbers which are let the user ad 5 numbers and then the result will display for the user between a shape of hashes, then the second option is to let the user change the numbers, then the third option is to let the user close the program and when the user chose option 3 to close the program a message will display asking if he really wants to close or not, if not the program still running and if yes, the program will close.
[bookmark: _Toc510122925]2.2 	Problem 1:
When choosing an option from the menu, try entering text instead of numbers:
	##
	User enter text instead numbers

	Description
	When the user chose option number 1 in the program and type text instead the number the program will accepted but with wrong result.

	
	Test Steps:
	
	

	
	
	
	

	
	
		1
	A message displayed asking the user to choose an option from 3 options

	2
	Number 1 is entered to add numbers

	3
	The program asks the user to enter the number to add

	4
	Text entered instead numbers and the program accepted

	5
	The program will give the result as a wrong number!!



	

	
	
	
	

	Response
	For invalid numbers the program should display an error message and ask the user to re-enter a valid number. 

	
	Date
	Description

	Fail
	2703/18    17.00
	The program still accepting text.

	Pass
	27/03/18    19.20
	The program didn't accept any text.


[bookmark: _Toc510125157]Table 1: test 1 of the problem 1 in Part B
· Screenshot for the codes and expected result:
[image: ]
[bookmark: _Toc510125150]Figure 2: Screenshot provided for the code result in problem 1.
[bookmark: _Toc510122926]2.3 	Problem 2: 
When the user is asked if they wish to quit, the only input value that can be entered is “YES”. Try other variations e.g. “Yes”, “yes”, “y”, etc.:
	##
	Add more option to exit

	Description
	we need to add other options when the user wants to exit the program like “Yes”, “yes”, “y”

	
	Test Steps:
	
	

	
	
	
	

	
	
		1
	A message displayed asking the user to choose an option from 3 options

	2
	Number 3 is entered to close program

	3
	A message displayed asking the user if really wants to close the program or not

	4
	just one word can be entered "YES"

	5
	The program has been closed



	

	
	
	
	

	Response
	When the user going to close the program, the function allows to just enter YES, if the user tries to type another word the program not responding and then the program will be displayed again.

	Status
	Date
	Description

	Fail
	18/03/18    20.30
	Code allow just to enter YES

	Pass
	18/03/18    21.00
	Passed and the user can type YES, Yes, yes, y 


[bookmark: _Toc510125158]Table 2: test of the problem 2 in Part B
· Screenshot for the codes and expected result:
[image: ]
[bookmark: _Toc510125151]Figure 3: Screenshot provided for the code result in problem 2.


[bookmark: _Toc510122927]2.4 	Problem 3:
The display of the total is broken when the value being displayed is more than one digit:
	##
	Display of the shape in total result is broken

	Description
	Display of the total is broken when the result coming more than one number

	
	Test Steps:
	
	

	
	
	
	

	
	
		1
	A message displayed asking the user to choose an option from 3 options

	2
	Number 1 is entered to add numbers

	3
	displayed a message asking to enter a number (5 times)

	4
	Displayed the result inside shape of #



	

	
	
	
	

	Response
	The shape of # is ok if the result just 1 number but if the result coming 2 numbers or more the shape # will be broken and not sill in a nice position

	Status
	Date
	Description

	Fail
	19/03/18    18.15
	The shape is broken when the result 2 numbers or more

	Pass
	19/03/18    22.30
	Passed-The shape will stay in lovely position in any number


[bookmark: _Toc510125159]Table 3: test of the problem 3 in Part B
· Screenshot for the codes (problem 3):
[image: ]
[bookmark: _Toc510125152]Figure 4: Screenshot provided for the code result in problem 3
[image: ]
[bookmark: _Toc510125153]Figure 5: Screenshot for the hashes in problem 3.
[image: ]
[bookmark: _Toc510125154]Figure 6: Screenshot2 for the hashes in problem 3.

[bookmark: _Toc510122928]3.0 	PART C (IMPLEMENTATION):
	Note: the author was confused between 2 answers which is: 
Does the author need to?
· Describe how the program will work like display the menu and the program ask the user to input number then the program will be looking if this number match with the random number, if not give the number another chance to guess. OR
· Describe the code that need to solve the problem and what code need to be used to solve it, like for loop, if statement or generate random number!!?
Anyway, the author has been described what is problem in brief and did two tables, 
please have a look for both, thanks


[bookmark: _Toc510122929]3.1 	Exercise 1:
[bookmark: _Toc510122930]3.1.1	Description of the problem 
The problem this exercise is talking about a game which is this game let the program to choose one number and after that ask the player what is the number is, 
so, if the player guesses the number correctly the player will win,
if the number was not correct the player will lose, and the program will give him another 4 chances to guess, which in total 5 attempts,
in the last chance to choose the number the program will help the player if the number has been generated negative or positive the program will display a message says the number is "negative" or "positive", if the number was between +/-10, +/-5 or +/-2 so if the number was within those numbers, the program displays a message to help the player to guess the correct number.


[bookmark: _Toc510122931]3.1.2 describe the code in the program
According to the problem-solving technique that used by the author to identify this problem he will use this code by steps from easiest to hardest to solve the problem:
	Steps:
	>> Describe the code in the program <<

	1
	generate a random number: between -20 and +20:
we need create generate random number to let the program chose one number. Hide the random number to let the user guess what it is?

	2
	Output: Display a message to ask the user guess a number: printf(“”);

	3
	Input number: scanf(“”);

	4
	Five attempts to guess:
We need to create a variable to let the user to try for five times

	5
	For loop to create five attempts 

	6
	If statement to make sure the number has been guessed correctly.

	7
	else if(): if the number  was not correctprint

	8
	Display message says "you won" if the guessing number was correct:  printf(“”);

	9
	Display message says " you lost " if the guessing number was wrong: printf(“”);

	10
	Display message to let the user guess again:

	11
	if statement to help the player guess the number by create an if statement
->(according to the number has been entered), if the random number was positive printf(“ think in positive numbers + ”)

	12
	if statement to help the player if the random number was negative –
printf(“ think in negative numbers - ”)

	13
	If statement to help the player to guess within +/-10 if the random number was within +/-10 when “” he got just one chance to guess the number”” 
(last chosen number)

	14
	If statement to help the player to guess within +/-5 if the random number was within +/-5 when “” he got just one chance to guess the number”” 
(last chosen number)

	15
	If statement to help the player to guess within +/-2 if the random number was within +/-2 when “” he got just one chance to guess the number”” 
(last chosen number)

	16
	If statement to let the program accept text 
- the user will lose his chance to enter the number in each time he enters a text 
- No hint provided when the user entering a text instead of number 


[bookmark: _Toc510125160]Table 4: Part C exercise 1 describe the code in the program
[bookmark: _Toc510122932]3.1.3 describe the code in the program
The table below describe the program when finish and run for the user:
	Steps:
	>> Describe how the program will work when the user run it <<

	1
	Display a message to ask the user to guess a number

	2
	input a guess number

	3
	· Processing: If the number has been guessed correctly then the player will win,

	4
	Display a message “” You win “”

	5
	The program will close

	6
	· Processing: If the number was wrong, 

	7
	displayed message to ask the user to enter the number again:

	8
	input a guess number (repeated second , third and fourth times )

	9
	Processing: If the number has been guessed correctly then the player will win,
And the program will go to step 4 and 5

	10
	Processing: If the number was wrong, 
the program will display again step 7 and 8. Until the user had 4 times of guessing

	11
	In the last chance which will be the fifth attempts:
The program will display a message to ask the user to enter the number again but in this message the program will display for the player a hint to help him guess the correct number.

	
	Input: guess number

	12
	Output: if the player has win or lost

	13
	The program or the game closed


[bookmark: _Toc510125161]Table 5: Part C exercise 1 describe how the code will run


	Note: again, the author has been confused what is required and what is the answer should be.
He did some brief description and table of test.


[bookmark: _Toc510122933]3.2 	Exercise 2
[bookmark: _Toc510122934]3.2.1 Description about the problem
In this exercise, the code has been provided for the author to identifying the problem for this program and to do few tests to see what the knowledge of the problem solving 
So, in brief the author has been describe the codes below and what each code for:
[bookmark: _Toc510122935]3.2.2 Description about the codes in the program
· [image: ]Array’s Code: 
In this variable contain an array of numbers to read how many string digits between the dashes,
Example: if type int numbers[2] we expected the 2 numbers and one dash (24-88).
· String digits:
[image: ] 
The numbers are highlighted in this code is related to the array above which when we need to type 4 string digits which is 3 hashes so we need to type the array in 3 numbers,
Example: the numbers we need the program to read them is (65-44-33-11) so it’s important to type in the array (int numbers[4]) otherwise the program will not read all the numbers.
· Integer String Length:
[image: ]
The numbers are highlighted in this code is related to string digits which is provide to the program that we have 18 characters to read them, and if we change the numbers inside the string digits we need to change the numbers in integer string length,
Example: if we have (“123-5678-10”) 10 numbers are inside the string digits so we have to type 10 in the integer string length.
· integer numbers:
[image: ] 
This numbers to let the program read the variable (numbers) in the array’s code.
Example: if we got the variable (int program) we have to type (program) to let the program read the variable
· integer array Length:
[image: ]
This number is the integer array length which is should the same number we need to type it in the array variable


[bookmark: _Toc510122936]3.2.3 Description about the problem: 
	Test
	Input data:
	Expected result:
	Input and output
	Recommendation
	Passed

	1
	int 3 arrays,
11 string digits
3 arraysLength
	Read them all 
	[image: ]Input:

[image: ]Output:

	
             ------
	Yes
true

	2
	int 3 arrays,
11 characters 
 3arraysLength
	Error: in array and characters 
	[image: ]input:

[image: ]output: 

	it should 4 characters, 
the number of the string digits should 13
	No
false

	3
	int 5 arrays,
18 characters,
2 arraysLength
	Error: in reading the array
	input: 
[image: ]
output: 
[image: ]
	Type in reading array 5 instead 2 to read all the characters
	No
false

	4
	int 1 array, 
2 characters,
1 arraysLength
	Read them all because we got just 1 array and
 2 characters
	[image: ]input: 

output:
[image: ]

	it should be 2 arrays instead of 1, or 1 character instead of 2
	No
false

	5
	int 5 arrays, 
18 characters,
1 arraysLength
	Error: because we type just 2 characters
	Input:
[image: ]

[image: ]Output:

	The program read first two characters, but the rest is wrong !!???
	Yes!?
true

	6
	int 6 arrays,
15 characters,
6 arraysLength
	Read them all,

	[image: ]input: 


[image: ]output: 

	Typing a string with number which it shouldn’t that because the characters will read just number (int) in array
	No
False


[bookmark: _Toc510125162]Table 6: Part C exercise 2 test the code with description.



[bookmark: _Toc510122937]3.3 	Exercise 3
In this exercise, the author chose to solve this program in function technique which it will help to subdivide the problem and break it into parts, each part will connect to the other by the main function 
[bookmark: _Toc510122938]3.3.1	Steps to solve the problem:
	Steps:
	Code or functions required
	Description

	1
	The shape of the game:
 displayShape()
	First step is to create the shape of the game which I called (displayTheShape()), we can create the shape of the game by creating an array for the column and the row, in this game we need to create 6 rows and 7 columns,
above this shape we can write the number of column to help the player choose which column in each time he wants to move.

	2
	Move between the counters:
int move(int a, char b)
	The author creates this function to let the players choose which counter they want to move

	3
	Check the vertically:
int verticallyCheck(int vertically)
	to check whose will  win in the game when the player complete 4 ball vertically

	4
	check the horizontally:
int horizontallyCheck(int horizontally)
	to check whose will  win in the game when the player complete 4 ball horizontally

	5
	check the diagonally:
int diagonallyCheck(int diagonally)
	to check whose will  win the game when the player complete 4 ball diagonally

	6
	Check whose will win:
bool winCheck(int win)
	this function to check which player has been win 1 or 2

	7
	Close the game:
bool closeTheGame()
	This function is to ask the player if they want to play again when some of them win


[bookmark: _Toc510125163]Table 7: Part C exercise 3 Steps to solve the problem.





[bookmark: _Toc510122939]4.0 	References:
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[bookmark: _Toc510122940]5.0 	Appendix:
[bookmark: _Toc510122941]5.1 	Part B codes:
// Source.cpp

#define    _CRT_SECURE_NO_WARNINGS
#pragma warning(disable:4996)
#include <string>
#include "Console.h"
#include "Application.h"
using namespace std;


int main(int args, char* argv[])
{
	Console* console = new Console();
	Application* application = new Application(console);
	bool quit = false;

	console->PrintLine("*****************************************************************************");
	console->PrintLine("* This application is designed to allow you to select the number of numbers *");
	console->PrintLine("* you wish to enter, and sum the numbers that you provide.                  *");
	console->PrintLine("*****************************************************************************");

	while (quit == false)
	{
		application->DisplayMenu();
		application->ChooseOption();
		quit = application->ProcessOption();
	}

	console->Pause();

	delete application;
	delete console;
	return 0;
}


// Console.h

#pragma once
#pragma warning(disable:4996)
#include <conio.h>                        
#include <string>
using namespace std;

class Console
{
	// Attributes
	// NONE

	// Constructors
	// NONE

	// Properties
	// NONE

	// Methods
public:
	string ReadString();
	int ReadInteger();
	double ReadDouble();
	void Print(string text);
	void PrintLine(string line);
	void Pause(void);
private:
	void ClearInputBuffer();
};



// Console.cpp

#define _CRT_SECURE_NO_WARNINGS
#include <string>
#include "Console.h"


string Console::ReadString()
{
	char text[100];

	scanf("%99[^\n]s", &text);
	ClearInputBuffer();

	return (string)text;
}

int Console::ReadInteger()
{
	int n;
	int number;
	
	n=scanf("%i", &number);
	while (n == 0)   // we make while loop to make sure that the user enters just numbers,
	{			// if the user tried to enter any text, a message warning displayed and asked to enter a number
		Print("Unknown option value entered!!? \r\n");
		printf("please enter number:");
		ClearInputBuffer();
		n = scanf("%i", &number);
	}
	ClearInputBuffer();
	return number;
}

double Console::ReadDouble()
{
	int n;
	double number;			

	n=scanf("%lf", &number);
	while (n == 0)    // we make while loop to make sure that the user enters just numbers,
	{			// if the user tried to enter any text, a message warning displayed and asked to enter a number
		Print("Unknown option value entered!!? \r\n");
		printf("please enter number:");
		n = scanf("%lf", &number);
	}
	ClearInputBuffer();
	return number;
}

void Console::ClearInputBuffer()
{
	char ch;
	while ((ch = getchar()) != '\n' && ch != EOF);
}

void Console::Print(string text)
{
	printf("%s", text.c_str());
}

void Console::PrintLine(string line)
{
	Print(line + "\r\n");
}

void Console::Pause(void)
{
	while (1) { if (_kbhit()) break; }  // Pause
	_getch();
}


// Application.cpp

#pragma once
#include "Console.h"

class Application
{
	// Attributes
private:
	Console * _console;
	int _chosenOption;
	int _numNumbersReqd;

	// Constructors
public:
	Application(Console* console);

	// Properties
	// NONE
	// Methods
public:
	void DisplayMenu();
	void ChooseOption();
	bool ProcessOption();
private:
	int ReadNumber(string prompt);
	int GetTotal();
	void DisplayResult(int result);
	bool IsQuitting();
};




// Application.cpp

#include "Application.h"


Application::Application(Console * console)
{
	_console = console;
	_chosenOption = 0;
	_numNumbersReqd = 5;
}

void Application::DisplayMenu()
{
	_console->PrintLine("Select an option");
	_console->PrintLine("1. Add numbers");
	_console->PrintLine("2. Change amount of numbers to be entered");
	_console->PrintLine("3. Quit");
}

void Application::ChooseOption()
{
	_chosenOption = ReadNumber("Please choose an option:");
}

int Application::ReadNumber(string prompt)
{
	_console->Print(prompt);
	return _console->ReadInteger();
}

bool Application::ProcessOption()
{
	bool quit = false;

	switch (_chosenOption)
	{
	case 1:
		int total;
		total = GetTotal();
		DisplayResult(total);
		break;
	case 2:
		_numNumbersReqd = ReadNumber("Please enter the number of numbers to be entered:");
		break;
	case 3:
		quit = IsQuitting();
		break;
	default:
		_console->PrintLine("Unknown option value entered");
		break;
	}

	return quit;
}

int Application::GetTotal()
{
	int total = 0;
	int index;

	for (index = 0; index < _numNumbersReqd; index++)
	{
		total = total + ReadNumber("Please Enter Number:");
	}

	return total;
}
// When can fix the broken "#" when the result coming more then 2 numbers by making if statment- 
void Application::DisplayResult(int result)
{
	_console->PrintLine("###############################################################################");
	_console->PrintLine("###############################################################################");
	if (result < 10)	// when the result coming more than 2 numbers.
	{_console->PrintLine("#################                 " + to_string(result) + "                          ##################");}
	else if (result < 100)	// when the result coming more than 3 numbers.
	{_console->PrintLine("#################                 " + to_string(result) + "                         ##################");}
	else if (result < 1000)		// when the result coming more than 4 numbers.
	{_console->PrintLine("#################                 " + to_string(result) + "                        ##################");}
	else if (result < 10000)	// when the result coming more than 5 numbers.
	{_console->PrintLine("#################                 " + to_string(result) + "                       ##################");}
	else if (result < 100000)	// when the result coming more than 6 numbers and we can add more if statement if we expected more than 6 numbers.
	{_console->PrintLine("#################                 " + to_string(result) + "                      ##################");}
	_console->PrintLine("###############################################################################");
	_console->PrintLine("###############################################################################");
}

bool Application::IsQuitting()
{
	string response;
	bool quit = false;

	_console->Print("Do you really wish to quit?");

	response = _console->ReadString();

	if (response == "YES" || response == "yes" || response == "Yes" || response == "y" || response == "Y")
	{
		_console->PrintLine("Quitting");
		quit = true;
	}
	return quit;
}


[bookmark: _Toc510122942]5.2 	Part C codes:

[bookmark: _Toc510122943]5.2.1 	Exercise 1 code:
There are no codes required for exercise 1

[bookmark: _Toc510122944]5.2.2 	Exercise 2 code:
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[bookmark: _Toc510125155]Figure 7: Part C exercise 2 codes of the problem


#define _CRT_SECURE_NO_WARNINGS
#pragma warning(disable:4996)
#include <string>
#include <stdio.h>
#include<iostream>
#include<conio.h>
#include<fstream>
#include<stdlib.h>
#include<math.h>
#include <time.h>

using namespace std;

bool SplitIntoNumbers(string digits, int stringLen, int numbers[], int arrayLength);
bool IsValid(const char str[], int stringLength, char separator);
int FindChar(const char str[], int stringLength, int startPos, char character);
int ConvertToNumber(const char str[], int startPos, int endPos);

struct TestValues
{
	string value;
	int startPos;
	int endPos;
	int expectedResult;
	TestValues(string v, int sp, int ep, int exp);
};

TestValues::TestValues(string v, int sp, int ep, int exp)
{
	value = v;
	startPos = sp;
	endPos = ep;
	expectedResult = exp;
}



int main()
{

	TestValues **testValues = new TestValues*[4]{
		new TestValues("1", 0, 0, 1),
		new TestValues("12", 0, 1, 12),
		new TestValues("123", 0, 2, 123),
		new TestValues("aa123", 2, 4, 123)
	};

	int  numbers[6];
	bool splitSuccessful;
	splitSuccessful = SplitIntoNumbers("669-36-45-1-3-4", 15, numbers, 6);

	int number;
	for (int i = 0; i < 4; i++)
	{
		number = ConvertToNumber(testValues[i]->value.c_str(),
			testValues[i]->startPos,
			testValues[i]->endPos);

		if (number == testValues[i]->expectedResult)   // Did we get the expected result ? ?
		{
			// Test passed
			printf("");
		}
		else
		{
			// Test failed
			printf("");

		}

	}

	for (int i = 0; i < sizeof(*testValues); i++)
	{
		delete testValues[i];
	}
	delete testValues;


}


bool SplitIntoNumbers(string digits, int stringLen, int numbers[], int arrayLength)
{
	const char *digitArray = digits.c_str();
	int startOfNumber = 0;
	int dashPosition;
	int index = 0;

	if (IsValid(digitArray, stringLen, '-') == false)
	{
		return false;
	}

	dashPosition = FindChar(digitArray, stringLen, startOfNumber, '-');
	while (dashPosition > 0 && index < arrayLength)
	{
		numbers[index] = ConvertToNumber(digitArray, startOfNumber, dashPosition - 1);
		index++;

		startOfNumber = dashPosition + 1; // Start of next number
		dashPosition = FindChar(digitArray, stringLen, startOfNumber, '-');
	}

	// Read number at end of string
	if (index < arrayLength)
	{
		numbers[index] = ConvertToNumber(digitArray, startOfNumber, stringLen - 1);
	}
	index++;   // Account for number at end of string even if we don't read it.

			   // Too few or too many numbers to be read
	if (index < arrayLength || index > arrayLength)
	{
		return false;
	}

	return true;
}

bool IsValid(const char str[], int stringLength, char separator)
{
	int index;
	int dashCount = 0;

	for (index = 0; index < stringLength; index++)
	{
		if (str[index] == separator)
		{
			if (dashCount > 0)
			{
				return false;
			}
			dashCount++;
		}
		else if (isdigit(str[index]) == 0)
		{
			return false;
		}
		else
		{
			dashCount = 0;
		}
	}

	// Can't start with a separator
	if (str[0] == separator)
	{
		return false;
	}

	// Can't end with a separator
	if (str[stringLength - 1] == separator)
	{
		return false;
	}

	return true;
}

int FindChar(const char str[], int stringLength, int startPos, char character)
{
	int index;

	if (startPos < stringLength)
	{
		for (index = startPos; index < stringLength; index++)
		{
			if (str[index] == '-')
			{
				return index;
			}
		}
	}

	return -1;       // end of array
}

int ConvertToNumber(const char str[], int startPos, int endPos)
{
	int digit;
	int number = 0;

	for (int i = startPos; i < endPos + 1; i++)
	{
		digit = (int)str[i] - '0';           // Convert from ASCII 
		number = (number * 10) + digit;
	}

	return number;
}



[bookmark: _Toc510122945]5.2.3 	Exercise 3 code:
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[bookmark: _Toc510125156]Figure 8: Part C exercise 3 code of the problem

#pragma warning(disable:4996)
#include <string>
#include <stdio.h>
#include<iostream>
#include<conio.h>
#include<fstream>
#include<stdlib.h>
#include<math.h>
#include <time.h>

using namespace std;
char shape[6][7];
void displayShape();
bool closeTheGame();


int main()
{	// we need to set 2 players
	int player1 = 0;
	int player2 = 0;
	int score = 0;
	int ball = 0;
	for (int a = 0; a <= 5; a++) {		
		for (int b = 0; b <= 6; b++)
		{
			shape[a][b] = ' ';
		}
	}
	printf("player 1: %d\r\n", player1, score);
	printf("player 2: %d\r\n", player2, score);

	displayShape();

	printf("player 1 : %d", ball);


	return 0;
}

void displayShape()			// this function to display the shape of the game which it will be 6 rows and 7 columns
{
	printf("  1    2    3    4    5    6    7\r\n");
	for (int a = 0; a <= 5; a++)
	{
		int b;
		for (int b = 0; b <= 6; b++)
		{
			printf(" ( ) ");
		}
		printf("\r\n");
	}

}


int move(int a, char b)		// this function is to let the ball move between the counters
{
	{
		if (a = 0 && a <= 6)
		{
			if (shape[0][a] == '_')
			{
				int i;
				for (i = 0; i < shape[i][a] == '_'; i++)
				{
					if (i == 5)
					{
						shape[i][a] = b;
						return i;
					}
				}
				i--;
				shape[i][a] = b;
				return i;
			}
			else
			{
				return -1;
			}
		}
		else
		{
			return -1;
		}

	}
}

int verticallyCheck(int vertically)		// to check whose will  win in the game when the player complete 4 ball vertically
{
	return vertically;
}

int horizontallyCheck(int horizontally)		// to check whose will  win in the game when the player complete 4 ball horizontally
{
	return horizontally;
}

int diagonallyCheck(int diagonally)		// to check whose will  win the game when the player complete 4 ball diagonally
{
	return diagonally;
}

bool winCheck(int win)		// this function to check which player has been win 1 or 2
{
	return win;
}


bool closeTheGame()		// this function is to ask the player if they want to play again when some of them win
{
	char input[100];
	bool close = false;
	string responce;
	responce = close;
	printf("would you like to play again (y/n)");
	scanf("%99s", &close);

	if (responce == "n")
	{
		close = false;
	}
	else if (responce == "y")
	{
		close == true;
	}
	return close;
}
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