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I.  Introduction 
This report will detail the author’s understanding and code solutions for the level 4 Module titled: Programming 1, as taught at the School of Applied Computing. It is divided into three sections: Part A answers questions relating to the understanding of programming concepts, Part B interprets given code examples, and part C deals with solving given coding problems. The objective of the assignment is to demonstrate a systematic approach to problem solving. All code was written and compiled on Microsoft Visual studio 2017. All solutions for Part C coding exercises have been provided in the appendix 1-8.
II. Part a - understanding
A. The importance of variables in programs.
A ‘variable’ can be described as a container in a program in which a data value can be stored inside a computer’s memory. It can change value and later be retrieved from a stack or heap memory location and manipulated in a program [1].
To create a new variable in a program, it must first be declared. This is done by specifying the data type and the chosen variable name. 
The five typical data types used include: 
· int – An integer type that stores “whole numbers” without the use of decimals: -1, 7, 56.
· bool – A Boolean value representing true or false.
· double – This is a double precision floating point value.
· char – A single character.
· float type – This is a single precision floating point value: -2.1, 45.7.
When a value is assigned to a variable it is said to have been ‘initialised’. A variable may be initialised in its declaration.
A variable name should be descriptive of its purpose. Names are case-sensitive, and must be followed by a semi-colon to end it. It is considered good practice to use an underscore before the variable name and “camel-case” notation for all variable names that comprise multiple words, for example: 
_newChosenNumber;.
 Boolean variable names should begin with “is” so they are recognized as boolean values, for example: isTrue;

There are a few variable name declaration rules:

· A variable name can consist of capital letters, lowercase letters, digits, and underscore characters.

· The first character must be a letter or underscore.

· Blank spaces cannot be used.
· Special characters like #, $ are not allowed.

· C/C++ keywords cannot be used.
· Variable names are case-sensitive.
Multiple variables of the same data type can be created in a single declaration as a comma-separated list, for example: int one, two, three;
The scope of variables can be local or global. Local variables work in the loop, procedure or class they are created in. Global variables can be accessed from any point in a program.

An ‘array’ is a variable that can store multiple items of data of the same type sequentially in array “elements” that are numbered, starting from zero. It is declared the same way as normal variables, but the size of the array must be specified in the declaration, in square brackets, after the array name:
	int num [5] = {0,1,2,3,4};


They can be single or multi-dimensional.

A pointer is a variable which contains the address in memory of another variable.  The general pointer declaration is:
	type * variableName;


Pointers can be initialised either when they are declared or in an assignment statement. They may be initialised to 0, NULL, or a memory address. A “null” pointer is a pointer that does not have an exact address assigned to it: int *myVar = NULL;

B. Why the for-loop can also be referred to as a counting loop.
Loops are a block of code the computer repeats until some terminating condition is met. 
A “for structure”, also known as a for-loop, is usually used to repeat a section of code when the number of iterations is known before entering the loop, unlike a “while” or “do while” loop. It handles counter controlled repetition automatically. 

An example of the counting loop pattern that will print out the integer values from 1 until it hits 100: 
	for (counter=1; counter<=100; counter++);

 printf (%d\n”, counter);


In the example above, when the for structure begins executing, the control variable ‘counter’ is initialised to 1. Then the loop-continuation condition: counter =100 is checked. As the initial value of ‘counter’ is 1, the condition is satisfied, so the statement prints the value of counter.

The expressions below are all equivalent:

	counter = counter + 1

counter += 1

++counter 
counter++  // This is a popular form.


Counting loops are very useful when we want to print a known number of values or text, therefore will allow times savings. Loops are also commonly used for iterating through arrays.

C. Functions.

A c/c++ function, also known as a procedure, are instructions that are used to solve a problem in programs. A function usually requires some input, called arguments, and may or may not return a result:
return type function-name (parameters ...) {

 // function – body. This is where statements are written.

}
An explanation of functions.

In the example below, a function named sum. The void keyword is used as this function does not return anything.

int x and int y are its parameters. In other words, x and y are variables to hold the values of the a and b arguments, contained in the main function.
int a and int b are sent as arguments to the x and y parameters.
	#include <iostream>

using namespace std;

void sum (int x, int y)

{

int z;

z=x+y;

cout << z;

}

int main()

{

int a = 10;

int b = 20;

sum (a, b);

}




In the example below, a function called sum is first declared. Inside the main () function, it is called. Then the function is defined.

	#include <iostream>

using namespace std;

int sum (int x, int y) // The function is declared. 

int main ()

{

int a = 5;

int b = 10;

int c = sum (a, b); // The function call.
cout << c;

}

int sum (int x, int y) // Defining the function.
{

return (x+y);

}




Functions with arguments can be called in two ways:

Call by value:

This method copies the actual value of an argument into a parameter of the function. In this case, changes made to the parameter inside the function have no effect on the argument.

	#include <iostream>

using namespace std;

void calc(int x);
int main( )

{

int x = 5;

calc(x);

cout << x;

}

void cal(int x)

{

x=x+5;

}


Call by reference:

In the example below, the address of the variables is passed as arguments.
The parameter can be taken as a reference (or a pointer).
	#include <iostream>

using namespace std;

void calc(int *p);

int main( )

{

int x=5;

calc(&x); // passing the address of x as an argument

cout << x;

}

void calc(int *p)

{

*p = *p + 5;

}


· Functions can be assigned to variables, for example: 
	int result = DoWork();


· Functions can be used as a return value for another function, if they both have the same type.
How arguments in functions can be used.
· Below is an example of how functions can be used like values directly in arguments of other functions that have a matching return type and through nesting:
	type A FunctionA (arg) {
result = FunctionB (argvalues);

}
type B FunctionB (arg) {    
result = FunctionC(argvalues);

}
type C FunctionNameC (arg) {
}


D. Classes
The C++ programming language improves many features of C [1]. It provides object-oriented programming capabilities for increasing software reusability, productivity and quality, as opposed to the procedural style of C. Object-orientation can be described as an abstract way of thinking about real world objects and ideas.
C++ classes enable a programmer to model objects that have attributes (represented as data members) and behaviors (represented by member functions). Members functions are also known as ‘methods’. They are similar to structures in the C language.
An Object is an instance of a class. When a class is defined, no memory is allocated by the computer, but when it is instantiated (an object is created) memory is allocated.
Defining a class

Classes are a tool to create user-defined types, which are declared with the “class” keyword, followed by the name of the class. This is similar to how variables have a data type and name. Classes may typical have attributes, constructor, properties and methods.
Below is an example of a class:

	class circle {    // This is the name of the class

private:

double radius;  // Data members (variables)

string color;

public:   

double getRadius(); // Member functions

double getArea();

}


Access control

Members are accessed using dot notation for objects:

o1.function1();

 Arrows are used for pointers:
o1-> function1();

Accessing data members of a class

The “public” members provide the class’s interface. 
Most data member declarations appear after the “private” access specifier which provides implementation details, and can be manipulated only by member functions of that class (and “friends” classes).
Member function in classes

Within a classes scope, class members are accessible by all member functions. Outside scope, class members are referenced through either an object name, a reference to an object, or a pointer to an object.
Constructors

A constructor is a member function that initialises an instance of its class by creating an object. A constructor has the same name as the class and no return value, and can have any number of parameters. A destructor for a class is the tilde (~) character followed by the class name and is the opposite of the constructor.
Purpose of classes in object-oriented programming

Abstraction and structure
Large and complex code bases could be managed more efficiently by grouping data members and member functions into logical groups, similar to a database table structure [2]. For example, it provides the ability to group customer detail and product details in class templates, which can then be instantiated to create new objects of that class, similar to having the blueprint of a car, but then creating car object with its own unique attributes (provided in data members), such different colours and engine sizes.

Encapsulation
Data encapsulation or data hiding, is useful for preventing other users of the program from altering data members by keeping them private and using methods to access them, especially when there are a team of developers working on a large code base.
Inheritance
Creating new classes from existing classes which inherit some of the properties and behaviour of the existing classes is a technique for code re-use. An existing class that is "parent" of a new class is called a base class. Many existing class libraries can be reused. This can speed up development time and create powerful, high-quality software.
Polymorphism

Another useful feature of object-oriented programming with classes is when the derived class inherits a method from the base class, but uses a different implementation for it. The method is over-ridden with a new functionality.
III. part b - interpretation
A. Explanation of example code.
An application allows the user to input 5 different options by using a switch statement, with 5 cases: 

· Three values can be entered by choosing option 1. 
· By selecting option 2, the smallest value will be printed. 
· Selecting option 3 prints the largest value.

· Option 4 does not display all numbers as it contains the same quitting function as option 5.

· Option 5 is for quitting the programming and starting again.

Below is a screenshot of the application:
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Below is a flow chart diagram representing the logic of a console application. It describes the control flow and processes. Option 4, which is linked to case 4, is omitted due to the fact it contains the same function in case 5 – IsQuiting (); - which is for exiting the loop:
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B. Testing and debugging.
The two bugs in the program that were identified was the option 4 functionality which was located in case 4 of the switch statement. The x and y co-ordinates, to display the three entered values, were printing and overlapping other text on the console menu.
IV. part c - implementation
Appendix 1 exercise - variables application.
The console application (appendix 1) below shows how variables can contain different types of values. Three variables were declared - containing a name, a measure of length and a score of a game. Values were input then displayed. 
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Appendix 2 exercise – area of a shape calculation.
A console program was created where a user is prompted to enter 3 values in order to get the area of a circle, and the area of a triangle:

The radius of a circle

The base of a triangle
The height of a triangle

The area of the circle was calculated by the equation: double areaOfCircle = pi * radius*radius;
The constant double variable ‘pi’ = 3.14, which in mathematics is the ratio of the circumference of a circle to its diameter, was used for the circle area calculation.
The area of the triangle was calculated by the equation:

 double areaOfTriangle = (side * height)/2;
the program calculates the inputted values then outputs the area of a circle minus the area of a triangle:

cout<<"The area of circle minus area of triangle is: "<<areaOfCircle - areaOfTriangle;
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Appendix 3 exercise - discount calculation.
A program was created that calculates discounts based on the quantity of gravel being purchased and the cost per ton.
	Tonnage (weight)
	Discount

	A. If between 5 and 8
	2%

	B. If between 9 and 40
	4%

	C. Above 40
	6%


Firstly, the quantity of gravel is input and stored in the variable: double weight;
Then the cost per ton is input and stored in the variable: double price;
The total cost was calculated by: double totalCost = weight * price;
If statements were used for discount calculations for the following tonnage:
A. if(weight > 5 && weight < 8){

        totalCost =totalCost * 0.98;
B. }else if(weight > 9  && weight <40){

        totalCost = totalCost * 0.96;
C. else {

        totalCost = totalCost * 0.94;
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Appendix 4 exercise - counting loop pattern.
Code was used to create a cross shape on a console window. A constraint of using printf (“%s”, “*”) to display the characters was given for the purposes of the exercise. 
The width (i) and height (j) of the shape are the same, so the user only enters one value for the length of the rows, which is stored in an integer variable called ‘size’.

This should result is an ‘x’ or cross shape pattern, with equal width and height.
A nested for loop structure was used, with an if statement to horizontal and vertical spacing:
if (i == j || j == size - i - 1) {

 printf ("*");

 } else {

 printf (" ");

 }
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Appendix 5 exercise - a tax calculator.
A program that allows a user to enter 5 tax values was created. A c++ class named ‘TaxCalculator’ was declared in a header file. 

It contains two methods:

void _getNumbers();    
void _displayInfo();

A for structure loop was used to iterate 5 ‘cout’ print statements for the user to enter values.

As each value is entered it is added to an integer variable called ‘numbers’. The sum of the total tax and the average tax payable, is then output onto the console. 
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Appendix 6 exercise - console application error corrections.
Bugs were corrected in the provided console application code, for the purposes of this exercise.
The two errors corrected were:

· Creating a function for option 4 to display all numbers.

· Changing co-ordinates for displaying the three numbers in an appropriate location on the console.
Below is a screenshot of the program displaying the three entered numbers correctly. After selecting option 1, the integers 7,8 and 9 were entered, then option 4 was selected:
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· The method void displayNumbers (int numbers[],) which takes array argument, replaced the ‘isQuitting’ method.
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break;




· The WriteText(s.tr(), 45 + i * 5, 12) function prints the values on the given co-ordinates. To display printed values at an appropriate location - x co-ordinate was changed to 45, but y (being 12) was not changed. Spacing of 5 pixels was used for padding between the 3 printed console values.
· The ostringstream [3] function was used to convert an integer into a string.
· A MAXNUMBERS constant variable was used as the test value for the for structure loop.
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Appendix 7 exercise - a fruit-machine game

A fruit machine game has been built, displaying 3 reels of fruit symbols represented by:

 int number1 = RandomValue(6)

int number2 = RandomValue(6)

int number3 = RandomValue(6)
These show the values from 0 to 5.
A function called getFruitName (int number) contains a switch structure with 6 cases to represent the various fruit: 

case 0 = “Seven”

case 1 = “Bar”

case 2 = “Bell”

case 3 = “Plum”

case 4 = “Orange” 
case 5 = “Cherries. 
Three RandomValue arguments pass into the getFruitName(number1) << " " << getFruitName(number2) << " " << getFruitName(number3) functions to generate random fruit values.
Inside the main () function:

· int counter = 1; is used to memorise which spin user is on.

· counter += 1; is used to increment the counter for the next spin.

· A While(true) structure is used to control the spin.
· Cases are randomly chosen on the next spin each time the player enters “Yes”,” Y” or “y” in the console input.
An if –else –if  structure was used to compare various combinations of fruit and assigned values accordingly.
Logic for random spin values:

· 2 matching fruit – “You win, your points are: 10” 
	((number1 == number2 && number1!= number3 && number1 != 5) || (number1 == number3 && number1 != number2 && number1 != 5)


· 3 matching fruit – “You win, your points are: 20”
	(number1 == number2 && number2 == number3 && number1 != 5)


· 3 Cherries is the jackpot value – “You win, your points are: 2000”
	(number1 == number2 && number1 == number3 && number1 == 5)


· Otherwise – “You lose, your points are 0:”
	(scores == 0)


The functions used to generate a random value: 
int RandomValue(int maxValue){return rand () % (maxValue + 1);
srand (time(NULL)); function is used to seed the time from the computer’s internal clock: 
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Appendix 8 exercise - a Battleships game.
Battleships is a guessing game for two players, which is played on ruled grids on which the players' fleets of ships are marked. The locations of the fleet are concealed from the other player. Players alternate turns calling "shots" at the other player's ships, and the objective of the game is to destroy the opposing player's fleet. The game is played on four grids, two for each player. The grids are 10×10. The individual squares in the grid are identified by letter columns A-H and number rows 1-8. 
A representation of this game was attempted in c++ by the author using object-oriented programming. The code was separated into a header file, main file and source file. 
· The game boards were built using arrays of vectors to represent a 2 dimensional Cartesian right-handed co-ordinate system of x (horizontal) and y (vertical) values.  Vectors are sequence containers representing arrays that can change in size.
· Two objects were created in main function to represent the first and second player using pointers: Player *player1 = new Player () and Player *player2 = new Player ();

· The players are able to enter row (x) and column (y) co-ordinates for their ships at the console prompt: “Enter a row and column”. 
· After each player had entered their co-ordinates, they would exit and allow the next player to take their turn by entering -1, -1 on the console prompt. 
· After a winner has been selected, the statement: "The game has ended, player1 won!" or "The game has ended, player2 won!"
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The program automatically records the position of the hits and misses.  The program tells a player when they have missed, hit a ship, a ship has sunk and if they have won.
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A class named ‘Player’ was used:
class Player {

public:

    //Attributes

	    Player ();

    void _init();

    int _addShip(int x, int y);

    void _printOppenetBoard();

    void _printOurBoard();

    int _checkShot(int x, int y);

    void _changeOpponentBoard(int x, int y, int code);

    bool _checkIfLost();

private:

    //Methods

    vector<vector<int> > board;

    vector<vector<int> > opponentBoard;

};


Problems were initially identified when planning the application before implementing the code:
1. Printing the player game board.

2. Printing the opponent board.

3. Adding a ship.

4. Shooting and checking the target shots of the ships

5. Checking if the game has been won or lost.

These problems were later translated into functions with descriptive names:
void _init();


int _addShip(int x, int y);


void _printOppenetBoard();


void _printOurBoard();


int _checkShot(int x, int y);


void _changeOpponentBoard(int x, int y, int code);


bool _checkIfLost();

If more time was available, the author would have added the following functionality to match the Battleship board game:
· Have ships of varying sizes. This would be done by adding two further co-ordinates, such as z and w, to represent various sized square shapes.

· Add a sink function when a ship is hit multiple times inside a for structure.

[
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Appendix 1.
#include "stdafx.h"

#include <iostream>

#include <string>

using namespace std;

//exercise 1
int main() {


string name;


double length;


int score;


cout << "Enter your name: "<<endl;


cin >> name;


cout << "Your name is: " << name << endl;


cout << "Enter the length: " <<endl;


cin >> length;


cout <<"The length is: " << length << endl;


cout << "Enter the game score: " << endl;


cin >> score;


cout << "The score is: " << score << endl;

    return 0;

}
#include<stdafx.h>
#include <iostream>

#include <string>

using namespace std;

int main() {

    string name;

    double length;

    int score;

    cout << "Enter your name: " << endl;

    cin >> name;

    cout << "Your name is: " << name << endl;

    cout << "Enter the length: " << endl;

    cin >> length;

    cout << "The length is: " << length << endl;

    cout << "Enter the game score: " << endl;

    cin >> score;

    cout << "The score is: " << score << endl;

    return 0;

}

Appendix 2.
#include<stdafx.h>
#include<stdio.h>

using namespace std;
const double pi = 3.14;

int main () {

double radius;

printf ("Enter the radius: ");

scanf ("%d", &radius);

printf ("Enter the length of the triangle: ");

double side;

scanf ("%d", &side);

printf ("Enter the triangle height: ");

double height;

scanf ("%d", &height);

double areaOfCircle = pi * radius*radius;

double areaOfTriangle = (side * height)/2;

printf ("The area of shaded region in fig.1 is: %d", areaOfCircle - areaOfTriangle);

return 0;

}

Appendix 3.
#include<stdafx.h>
#include <stdio.h>

using namespace std;
int main(){


double weight;


double price;


scanf_s("Enter quantity of gravel: \n" ,&weight);


printf(“%lf\n”, weight)
              scanf_s("Enter cost per tone : " &price);


printf(“%lf\n”,price);


double totalCost = weight * price;


if(weight > 5 && weight < 8){



totalCost =totalCost * 0.98;


}else if(weight > 9  && weight <40){



totalCost = totalCost * 0.96;


}else {



totalCost = totalCost * 0.94;


}


printf("calculated price is :",totalCost);


return 0;

}

Appendix 4.
#include<stdafx.h>

using namespace std;
int main () {

int size;

printf ("Enter a size >> ");

scanf ("%i", &size);

for (int i = 0; i < size; i++) {

for (int j = 0; j < size; j++) {

// If the rows and columns are equal we get *

 if (i == j || j == size - i - 1) {

 printf ("*");

 } else {

 printf (" ");

 }

  }

 printf ("\n");

    }

}

Appendix 5.
#include "stdafx.h"

#pragma once

#include <iostream>

using namespace std;

class TaxCalculator {

public:

    TaxCalculator();

    void _getNumbers();

    void _displayInfo();

private:

    int sum;

};
#include "stdafx.h"

#include "TaxCalculator.h"

TaxCalculator::TaxCalculator()

{

    sum = 0;

}

void TaxCalculator::_getNumbers() {

    for (int i = 0; i<5; i++) {

        cout << "Enter " << "tax value " << (i + 1) << ">> ";

        int number;

        cin >> number;

        sum += number;

        //cout<<endl;

    }

}

void TaxCalculator::_displayInfo() {

    cout << "The total tax is: " << sum << endl;

    cout << "The average tax is: " << sum / 5.0<<endl;

}

#include "stdafx.h"

#include <iostream>

#include "TaxCalculator.h"

using namespace std;

int main() {

    TaxCalculator calc = TaxCalculator();

    calc._getNumbers();

    calc._displayInfo();

    return 0;

}

Appendix 6.
#define _CRT_SECURE_NO_WARNINGS

#include <conio.h>   // For pause

#include <string>

#include <stdarg.h>

#include <Windows.h>  // To change cursor position

#include <sstream>

using namespace std;

#include "Main.h"

int main()

{ 

 int theNumbers[MAXNUMBERS];

 int chosenOption = 0;

 bool quit = false;

 InitialiseNumbers(theNumbers, MAXNUMBERS);

 while (quit == false)

 {

  DisplayHeader();

  DisplayMenu();

  chosenOption = ReadNumber("Please choose an option: ");

  quit = ProcessMenu(chosenOption, theNumbers);

  ClearConsole();

 }

    return 0;

}

void InitialiseNumbers(int numbers[], int size)

{

 for (int index = 0; index < size; index++)

 {

  numbers[index] = 0;

 }

}

void DisplayHeader(void)

{

 WriteText("*******************************************************************************", 0, 0);     // Top left hand corner of screen is x = 0, y = 0

 WriteText(" This application is designed to allow you to choose numbers                 ", 0, 1);     // Next line down is x = 0, y = 1, etc

 WriteText(" and finds the biggest and the smallest value                                ", 0, 2);

 WriteText("*******************************************************************************", 0, 3);

}

void DisplayMenu()

{

 WriteText("Select an option", 20, 8);               // Display menu at at x = 20, y = 8

 WriteText("1. Enter the numbers", 20, 9);

 WriteText("2. Find the smallest", 20, 10);

 WriteText("3. Find the largest", 20, 11);

 WriteText("4. Display all numbers", 20, 12);

 WriteText("5. Quit", 20, 13);

}

int ReadNumber(string prompt)

{

 int number = -1;

 int inputCharCount;

 WriteText(prompt, 20, 14);

 inputCharCount = scanf("%i", &number);

 if (inputCharCount == 0)  // Wasn’t a number, so ignore what they typed in!!

 {

  IgnoreInput();

 }

 ClearText(20, 14, prompt.length() + inputCharCount); // Clear the text at this line

 return number;

}

void IgnoreInput(void)

{

 char ch;

 while ((ch = getchar()) != '\n' && ch != EOF);

}

void ClearText(int x, int y, int length)

{

 // Write space ' '  characters starting at x, y for 'length' times

 string spaces(length, ' ');

 WriteText(spaces, x, y);

}

bool ProcessMenu(int option, int numbers[])

{

 string message;

 bool quit = false;

 switch (option)

 {

 case 1:

  GetNumbers(numbers);

  break;

 case 2:

  WriteText(FormatText( "The smallest value is %i", FindSmallest(numbers)), 20, 15);

  Pause();

  break;

 case 3:

  WriteText(FormatText("The largest value is %i", FindLargest(numbers)), 20, 15);

  Pause();

  break;

 case 4:


 //for displaying number they had isQuatting() method which deals with quating not displaying.We need to have a method for displaying

 // quit = IsQuitting();  


 displayNumbers(numbers);


 Pause();

  break;

 case 5:

  quit = IsQuitting();

  break;

 default:

  WriteText("Unknown option value entered", 20, 15);

  Pause();

  break;

 }

 return quit;

}

void displayNumbers(int numbers []){


for(int i=0; i< MAXNUMBERS;i++){



ostringstream s;



s << numbers[i];



WriteText(s.str(), 45+i*2, 12);


}

}

void GetNumbers(int numbers[])

{

 for (int index = 0; index < MAXNUMBERS; index++)

 {

  numbers[index] = ReadNumber("Enter number: ");

 }

}

int FindSmallest(int numbers[])

{

 int smallest = numbers[0];

 for (int index = 0; index < MAXNUMBERS - 1; index++)   // <-- subtract 1

 {

  if (numbers[index + 1] < smallest)

  {

   smallest = numbers[index + 1];

  }

 }

 return smallest;

}

int FindLargest(int numbers[])

{

 int largest = numbers[0];

 for (int index = 0; index < MAXNUMBERS - 1; index++)   // <-- subtract 1

 {

  if (numbers[index + 1] > largest)

  {

   largest = numbers[index + 1];

  }

 }

 return largest;

}

bool IsQuitting()

{

 char input[100];

 string response;

 bool quit = false;

 WriteText("Do you really wish to quit? ", 20, 13);

 scanf("%99s", input);

 response = input;

 if (response == "YES")

 {

  quit = true;

 }

 return quit;

}

void WriteText(string text, int x, int y)

{

 SetCursorPosition(x, y);

 printf(text.c_str());

}

// JUST USE THIS FUNCTION

// This function positions cursor in Console window,

// and you DON'T need to understand it!!!

void SetCursorPosition(int x, int y)

{

 static HANDLE handle = NULL;

 if (!handle)

 {

  handle = GetStdHandle(STD_OUTPUT_HANDLE);

 }

 COORD coords = { x, y };

 SetConsoleCursorPosition(handle, coords);

}

// JUST USE THIS FUNCTION

// This function does creates a string

// using a format string and values i.e.

// FormatText("Number is %i", 5) returns "Number is 5",

// and you DON'T need to understand it!!!

string FormatText(const char *c_format, ...)

{

 char ch[100];

 va_list args;

 va_start(args, c_format);

 vsnprintf(ch, 100, c_format, args);

 va_end(args);

 return string(ch);

}

// JUST USE THIS FUNCTION

// This function clears the screen,

// and you DON'T need to understand it!!!

void ClearConsole(void)

{

 system("cls");

}

void Pause(void)

{

 // Pause

 while (1) { if (_kbhit()) break; }

 _getch();   // Clear the keypress

}

Appendix 7.
#include <iostream>

#include <ctime>

#include <cstdlib>

#include <string>

using namespace std;

#pragma warning(disable:4996)

//fruitmachine game

string getFruitName(int number) {


string result;


switch (number) {


case 0: result = "Seven";



break;


case 1: result = "Bar";



break;


case 2: result = "Bell";



break;


case 3: result = "Plum";



break;


case 4: result = "Orange";



break;


case 5: result = "Cherries";



break;


}


return result;

}

int  RandomValue(int maxValue)

{


return rand() % (maxValue + 1);

}

int main() {


srand(time(NULL)); //random generator/internal clock


int counter = 1; //to memorise which spin we are on, if first one, we don't ask the user to spin or not.


while (true) {  //we spin until user tells us to exit by typing y, yes or n, no



if (counter > 1) {




string answer;




cout << "spin?[Yes/No]";




cin >> answer;




if (answer == "No" || answer == "no") { //if user types yes or no we break the while cycle and program finishes





break;




}



}



int number1 = RandomValue(6); //giving us random number from 0 to 5(including),we pass maxValue+1 and maxValue is 5 in our case



int number2 = RandomValue(6);



int number3 = RandomValue(6);



int scores = 0;



//we get fruit name by passing a number from 0 to 5



cout << getFruitName(number1) << " " << getFruitName(number2) << " " << getFruitName(number3) << " ";



//two fruits are equal, but third is different



if ((number1 == number2 && number1 != number3 && number1 != 5) || (number1 == number3 && number1 != number2 && number1 != 5)




|| (number2 == number3 && number2 != number1 && number2 != 5)) {




scores += 10;




//all the fruit are equal but not cherries(jackpot)



}



else if (number1 == number2 && number2 == number3 && number1 != 5) {




scores += 20;




//all the fruits are equal and all of them are cherries(jackpot)



}



else if (number1 == number2 && number1 == number3 && number1 == 5) {




scores += 2000;



}



if (scores == 0) {




cout << "You lose, your points are 0: " << endl;



}



else {




cout << "You win, your points are: " << scores << endl;



}



counter += 1; //increment the counter for next spin


}


return 0;

Appendix 8.
#include <iostream>

#include <vector>

#include <string>

using namespace std;

class Player {

public:

    //Attributes

    Player();

    void _init();

    int _addShip(int x, int y);

    void _printOppenetBoard();

    void _printOurBoard();

    int _checkShot(int x, int y);

    void _changeOpponentBoard(int x, int y, int code);

    bool _checkIfLost();

private:

    //Methods

    vector<vector<int> > board;

    vector<vector<int> > opponentBoard;

};
#include "stdafx.h"

#include "Player.h"

// 0 is empty, 1 there is a ship,-1 hit and sunk,-2 missed

//internally we represent our/opponents  board as 2d array using vectors.

//Constructor

Player::Player() {

    board.resize(8);  // resizing our board

    opponentBoard.resize(8);// resizing opponents board

}

void Player::_init() {

    for (int i = 0; i<8; i++) {

        board[i].resize(8);

        opponentBoard[i].resize(8);

        for (int j = 0; j<8; j++) {

            board[i][j] = 0;

            opponentBoard[i][j] = 0;

        }

    }

}

int Player::_addShip(int x, int y) {

    //check if valid coordiantes

    if (x <= 0 || x >= 8) {

        return -1; //out of range code

    }

    //if it's empty

    if (board[x - 1][y - 1] == 0) {

        board[x - 1][y - 1] = 1;

        cout << x << " " << y;

        return 1; //return succesful code 1

    }

    else {

        return -2; //spot is occupied code

    }

}

void Player::_printOppenetBoard() {

    cout << " ";

    char c = 'A';

    for (int i = 0; i<8; i++) {

        cout << (char)(c + i) << " ";

    }

    cout << endl;

    for (int i = 0; i<8; i++) {

        cout << i + 1 << " ";

        for (int j = 0; j<8; j++) {

            if (opponentBoard[i][j] == -2) {

                cout << "X" << " ";

            }

            else if (opponentBoard[i][j] == -1) {

                cout << "H" << " ";

            }

            else {

                cout << " " << " ";

            }

        }

        cout << endl;

    }

}

void Player::_printOurBoard() {

    cout << " ";

    char c = 'A';

    for (int i = 0; i<8; i++) {

        cout << (char)(c + i) << " ";

    }

    cout << endl;

    for (int i = 0; i<8; i++) {

        cout << i + 1 << " ";

        for (int j = 0; j<8; j++) {

            cout << board[i][j] << " ";

        }

        cout << endl;

    }

}

int  Player::_checkShot(int x, int y) {

    // missed is code -2, hit is -1

    //if spot is 0 that means attackes missed our ship and we return the code -2

    if (board[x - 1][y - 1] == 0) {

        return -2;

    }

    else {

        board[x - 1][y - 1] = -1;

        return -1;

    }

}

void Player::_changeOpponentBoard(int x, int y, int code) {

    opponentBoard[x - 1][y - 1] = code;

}

bool  Player::_checkIfLost() {

    bool weLost = true;

    for (int i = 0; i<8; i++) {

        for (int j = 0; j<8; j++) {

            if (board[i][j] == 1) { //if we have found any ship,which internally represented as 1,it means we have not lost yet

                //and we change the weLost boolean variable to false

                weLost = false;

            }

        }

    }

    return weLost;

#include "stdafx.h"

#include <iostream>

#include "player.h"

using namespace std;

int main() {

    //creating player object in heap

    Player *player1 = new Player();

    //Player player1 = Player();

    Player * player2 = new Player();

    //initialize player1's board

    player1->_init();

    while (true) {

        cout << "Player1 enter ship locations and when you are done enter -1 -1" << endl;

        int x, y;

        cout << "Enter row and column";

        cin >> x >> y;

        //when player enter -1 -1 coordinates it means the player is done entering ships

        if (x == -1 && y == -1) {

            break;

        }

        //adding ships on specific coordiantes

        int code = player1->_addShip(x, y);

        if (code == -1) {

            cout << "coordinates out of range";

        }

        else if (code == -2) {

            cout << "spot is occupied";

        }

        else {

            cout << " ship added" << endl;

            player1->_printOurBoard();

        }

        cout << endl;

    }

    cout << endl;

    player2->_init();

    while (true) {

        cout << "Player2 enter ship locations and when you are done enter -1 -1" << endl;

        int x, y;

        cout << "Enter row and column";

        cin >> x >> y;

        if (x == -1 && y == -1) {

            break;

        }

        int code = player2->_addShip(x, y);

        if (code == -1) {

            cout << "coordinates out of range";

        }

        else if (code == -2) {

            cout << "spot is occupied";

        }

        else {

            cout <<" ship added" <<endl;

            player2->_printOurBoard();

        }

        cout << endl;

    }

    cout << endl;

    int counter = 1;

    //starting shooting

    while (true) {

        if (counter % 2 == 1) { //if counter is odd it's player1's turn

            //player1's turn

            player1->_printOppenetBoard();

            cout << "it's player1's turn" << endl;

            cout << endl;

            cout << "Choose target location:" << endl;

            cout << "Row>>";

            int x;

            cin >> x;

            cout << endl;

            char y;

            cout << "Column>>";

            cin >> y;

            int code = player2->_checkShot(x, y - 'A' + 1); //we get the position of column by subtracting 'A' from user input column latter

            if (code == -2) {

                cout << "you missed" << endl;

            }

            else {

                cout << "hit and ship sunk" << endl;

            }

            cout << endl;

            player1->_changeOpponentBoard(x, y - 'A' + 1, code);

            if (player2->_checkIfLost()) {

                cout << "The game has ended, player1 won!";

                break;

            }

        }

        else {//if counter is even it's player1's turn

            //player2's turn

            cout << "it's player2's turn" << endl;

            player2->_printOppenetBoard();

            cout << endl;

            cout << "Choose target location:" << endl;

            cout << "Row>>";

            int x;

            cin >> x;

            cout << endl;

            char y;

            cout << "Column>>";

            cin >> y;

            int code = player1->_checkShot(x, y - 'A' + 1);

            if (code == -2) {

                cout << "you missed" << endl;

            }

            else {

                cout << "hit and ship sunk" << endl;

            }

            cout << endl;

            player2->_changeOpponentBoard(x, y - 'A' + 1, code);

            if (player1->_checkIfLost()) {

                cout << "The game has ended, player2 won!";

                break;

            }

        }

        counter += 1; //Increase counter to know which player's turn it is

    }

    return 0;

}
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