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Predefined data types; 
 
 

2 
Table 2.1. Predefined data types in C++. 

Data Type Byte Size Range Examples 

2
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Introduction. 
1.1. Preprocessor Include directive. 
 
The # (pound) with include froms a preprocessor directive that tells C preprocessor to 
look for the file and place contents of the file in the location whre the # directive 
indicates.  
 
#include <filename>  // a prepropcessor directiveis a header file. 
#include “filename”  
 
Example  
#include <iostream.h> 
#include “mystring.h” 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 // Quotes means first look into the current directory then look elsewhere. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Namespaces resolve the issue of having two different functions with same name. 

Picture 1.1 

 

 

// myfirst.cpp--displays a message 
// if you use iostream instead of iostream.h, you should use namespace 
#include <iostream>      // a PREPROCESSOR directive 
using namespace std;     // make standard defs visible 
int main()              // heading summarizes   
                   // function 
{                   // start of function body  
 cout << "Come up and C++ me some time."; // message  
 cout << "\n";      // start a new line 
 return 0;          // terminate main() 
}                   // end of function body 

statements 

Return 0; 

int main() 

{ 

} 

Function Name 

Function 
definition 

main is the  

Function body 

Function 
Header 
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1.2. Variables: Variables are the identifiers used to store and recall information. You can 
regard a variable as a labeled data container. 

 
Declaring variables 
 
There are few intrinsic (built in ) data type in C++ bool, char , wchar_t, int float and 
double. Then we can extend C++ and define your own data types using the class, struct 
and union construct.  
 
Example: here we declare int 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In this example we declared integer variable types.  
We declared and assigned value to variable at the same time.  int m = 25, n = 35; 

·   
·  Int total  ; // declared the variable  
·  Then assign value to it total = my_add(m , n); 

In his example we have created function , before we call the same in main(). But do we 
have to always call main later or at the last.  
 
Arguments versus Parameters: ( page 65 IDG C++ Bible ) 
 
The caller of a Function passes Expression to the function as Arguments. And Parameters 
in Function Receives the expression and process Expressions.  

//varint.cpp 
#include <iostream> 
int  my_add(int x, int y) 
{ 
int result; 
cout <<"Function my_add x is :" << x  << "  y is :" << y <<"\n"; 
result = x + y; 
cout << "Function my_add calculates for main : " << result << "\n"; 
return result; 
} 
int main() 
{ 
int total;  
//int m = 25; 
int m = 25, n = 35; 
cout <<"1st number  " << m <<"\n"; 
cout <<"2nd number  " << n <<"\n"; 
cout <<"Going to call function my_add : , \n"; 
total = my_add(m , n); 
cout <<" Total  " << total <<"\n"; 
return 0; 
} 

 

Return type Function Name  Parameters 
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·  A function contains “Parameters”, which are the variables into which the values 
(passed from caller) are copied before function begin executing.  

·  The function prototype declares the parameter types in its parameter list.  
·  The caller of function passes “arguments”, which are the values returned from the 

supplied expression, to be copied into the function’s parameter variables. 
 
Declaring function using prototypes 
To call a function you must declare the function first with respect to its return and 
parameter types. C++ has stronger inherent type checking builtin function 
�  A typical protype  

�  unsigned int My_add(char, int); 
�  void  Get_me(char, int , int); 
�  int  Set_me( void); 
�  unsigned int Sale( char SalesTeam, int Volume); 

 
Defining and calling functions 
 
We can set a function either to return or not to return a value or statement 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
As we note, here the prototype declares the function with void key word, meaning it will 
not return any value. Therefore we can’t retrieve any value from that function or we can’t 

// C++ primer ourfunc.cpp -- defining your own function 
//Funcreturn2.cpp 
#include <iostream> 
using namespace std; 
void simon(int);    // function prototype for simon() 
int main() 
{ 
    simon(3);       // call the simon() function 
    cout << "Pick an integer: "; 
    int count; 
    cin >> count; 
    simon(count);   // call it again 
    return 0; 
} 
 
void simon(int n)   // define the simon() function 
{ 
    cout << "Simon says touch your toes " << n << " 
times.\n"; 
}      
  
    // void functions don't need return statement 

// File Name: IDG BIBLE pr03002.cpp  
//rename FuncReturn.cpp returning a statement 
#include <iostream> 
// Function prototype. 
void DecideWhen(); 
 
// The main() function. 
int main() 
{ 
    DecideWhen(); 
    return 0; 
} 
// Decide when to return 
void DecideWhen() 
{ 
    int when; 
    std::cout << "When to return (0 = now, 1 = later): "; 
    std::cin >> when; 
    if (when == 0) 
    { 
        std::cout << "Returning now"; 
        return;    // return from inside the function 
    } 
    std::cout << "Returning later"; 
    return;        // traditional return at the bottom 
} 
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assign value like this “ int simple = simon(3)”. But it simon can carry a value in its bag 
like simon(3) and everytime you can feed new value to simon’s bag 
 
 
 
 
 
 
 
 
 
 
Why Return 0; int main(). Main is responsible to returning its value to operating system. 
UNIX shell scripts and DOS batch files can be designed to run and test their return 
values.  
 
Normally returning 0 means program ran successfully.  
 
What happens if you don’t use return value from a function, nothing happens, caller can 
choose to ignore the return. 
 
1.3. In this example we declared a prototype. To call a function you must declare the 

function  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

//varint2.cpp 
#include <iostream> 
int my_add(int, int); // function prototype with two integer parameters 
int main() 
{ 
int total; 
//int m = 25; 
int m = 25, n = 35; 
cout <<"1st number  " << m <<"\n"; 
cout <<"2nd number  " << n <<"\n"; 
cout <<"Going to call function my_add : , \n"; 
total = my_add(m , n); 
cout <<" Total  " << total <<"\n"; 
return 0; 
} 
int my_add(int x, int y) 
{ 
int result; 
cout <<"Function my_add x is :" << x  << "  y is :" << y <<"\n"; 
result = x + y; 
cout << "Function my_add calculates for main : " << result << "\n"; 
return result; // returning value of result to the function my_add 
} 
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As we are noticing that we are moving along, we are opting to use user defined data 
types. But before going into the deep, let us browse some important inbuilt data type.  
 
1.4.  Boolean and Char data types 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

//varint2.cpp 
#include <iostream> 
int main() 
{ 
int total; 
//int m = 25; 
int m = 25, n = 35; 
cout <<"1st number  " << m <<"\n"; 
cout <<"2nd number  " << n <<"\n"; 
cout <<"Going to call function my_add : , \n"; 
total = my_add(m , n); 
cout <<" Total  " << total <<"\n"; 
return 0; 
} 
int my_add(int, int); // function prototype 
int my_add(int x, int y) 
{ 
int result; 
cout <<"Function my_add x is :" << x  << "  y is :" << y <<"\n"; 
result = x + y; 
cout << "Function my_add calculates for main : " << result << "\n"; 
return result; 
} 

 

//varboll.cpp 
#include <iostream> //  
int main() 
{ 
    bool senior;            // bool variable 
    senior = true;          // set to true 
    // --- test the senior variable 
    if (senior) 
        std::cout << "Senior citizen rates"; 
} 

//varchar.cpp 
#include <iostream> 
using namespace std; 
int main() 
{char c;         // char variable 
    c = 'H';        // assign 'H' to c 
    std::cout << c; // display 'H' 
    c = 'i';        // assign 'i' to c 
    std::cout << c; // display 'i' 
return 0; 
}  
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1.5. size of different of variables;  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.6. float : with float point types you can represent numbers like 2.5 and 2.145789. Float 

can also be represented with E notation (3.45E6 meas 3.45 106 ) where 6 is exponent.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

//varsize.cpp 
#include <iostream> 
int main() 
{ 
cout <<"size of int:\t "<< sizeof(int) <<"bytes.\n"; 
cout <<"size of short \t"<< sizeof(short) <<"bytes.\n"; 
//cout <<"size of ushort \t"<< sizeof(Ushort) <<"bytes.\n"; 
cout <<"size of char \t"<< sizeof(char) <<"bytes.\n"; 
cout <<"size of long \t"<< sizeof(long) <<"bytes.\n"; 
cout <<"size of float \t"<< sizeof(float) <<"bytes.\n"; 
cout <<"size of double \t"<< sizeof(double) <<"bytes.\n"; 
cout <<"size of wchar_t  " << sizeof( wchar_t) <<"bytes.\n"; 
cout <<"size of Bool  " << sizeof( bool) <<"bytes.\n"; 
return 0; 
} 

 

//varfloat2.cpp 
#include <iostream> 
int main() 
{ 
float longvalue; 
longvalue = 10.12456 / 3.568; 
cout << longvalue << "\n"; 
longvalue = 10.123 / 3.568; 
cout << longvalue; 
longvalue = 10.12e6 / 3.568; 
cout << longvalue; 
return 0; 
} 
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1.7. More char 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.8. Arithmatic oprator. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

// morechar.cpp -- the char type and int type contrasted 
#include <iostream> 
using namespace std; 
int main() 
{ 
    char c = 'M';       // assign ASCII code for M to c 
    int i = c;          // store same code in an int 
    cout << "The ASCII code for " << c << " is " << i << "\n"; 
        cout << "Add one to the character code:\n"; 
    c = c + 1;           
    i = c; 
    cout << "The ASCII code for " << c << " is " << i << '\n'; 
    // using the cout.put() member function to display a char 
    cout << "Displaying char c using cout.put(c): "; 
    cout.put(c); 
        // using cout.put() to display a char constant 
    cout.put('!'); 
    cout << "\nDone\n"; 
    return 0; 
} 

 

//tempArth.cpp 
#include <iostream> 
int main() 
{ 
    int celsius, fahrenheit; 
    // --- prompt for Fahrenheit temperature 
    std::cout <<  
       "\nEnter temperature in Fahrenheit: "; 
    // --- read Fahrenheit temperature 
    std::cin >> fahrenheit; 
    // --- compute Celsius 
    celsius = 5 * (fahrenheit - 32) / 9; 
    // --- display the result 
    std::cout << "Temperature is "; 
    std::cout << celsius; 
    std::cout << " degrees Celsius"; 
} 
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1.9. Increment and decrement operator with prefix and post fix 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.10. Postfix and prefix 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

//increment.cpp 
#include <iostream> 
int main() 
{ 
    int ctr, oldctr, newctr; 
    oldctr = 123;      // oldctr is 123 
    newctr = ++oldctr; // newctr is 124, 
                       // oldctr is 124 
    ctr = newctr--;    // ctr is 124,  post fix 
                       // newctr is 123 
    // --- display the results 
    std::cout << oldctr; 
    std::cout << ' '; 
    std::cout << newctr; 
    std::cout << ' '; 
    std::cout << ctr; 
} 

 

Prefix :  in a situation int Pre = ++x ; means  you 
have told compiler add a value to x (eg x is 5 
now,add 1 to make it 6) and then assign to Pre. 
Now Pre and X both 6. 
 
Postfix : int Post = x++; here say x is 5, x will 
assign 5 to Post and then accept the value. 
Therefore b remains 5 but x becomes 6.  

// Listing 4.4 - demonstrates use of 
// prefix and postfix increment and 
// decrement operators 
#include <iostream.h> 
int main() 
{ 
 int myAge = 39;      // initialize two integers 
 int yourAge = 39; 
 cout << "I am: " << myAge << " years old.\n"; 
 cout << "You are: " << yourAge << " years old\n"; 
 myAge++;         // postfix increment 
 ++yourAge;       // prefix increment 
 cout << "One year passes...\n"; 
 cout << "I am: " << myAge << " years old.\n"; 
 cout << "You are: " << yourAge << " years old\n"; 
 cout << "Another year passes\n"; 
 cout << "I am: " << myAge++ << " years old.\n"; 
 cout << "You are: " << ++yourAge << " years old\n"; 
 cout << "Let's print it again.\n"; 
 cout << "I am: " << myAge << " years old.\n"; 
 cout << "You are: " << yourAge << " years old\n"; 
 return 0; 
} 
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1.11. Some arrays 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.12. Reading words 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

// arrayone.cpp _ small arrays of integers 
#include <iostream> 
using namespace std; 
int main() 
{ 
    int yams[3];    // creates array with three elements 
    yams[0] = 7;    // assign value to first element 
    yams[1] = 8; 
    yams[2] = 6; 
    int yamcosts[3] = {20, 30, 5}; // create, initialize array 
// NOTE: If your C++ compiler or translator can't initialize  
// this array, use static int yamcosts[3] instead of  
// int yamcosts[3] 
    cout << "Total yams = "; 
    cout << yams[0] + yams[1] + yams[2] << "\n"; 
    cout << "The package with " << yams[1] << " yams costs "; 
    cout << yamcosts[1] << " cents per yam.\n"; 
    int total = yams[0] * yamcosts[0] + yams[1] * yamcosts[1]; 
    total = total + yams[2] * yamcosts[2]; 
    cout << "The total yam expense is " << total << " cents.\n"; 
 
    cout << "\nSize of yams array = " << sizeof yams; 
    cout << " bytes.\n"; 
    cout << "Size of one element = " << sizeof yams[0]; 
    cout << " bytes.\n"; 
    return 0; 
}  

 

// strings.cpp _ storing strings in an array 
#include <iostream> 
#include <cstring>  // for the strlen() function 
using namespace std; 
int main() 
{ 
    const int Size = 15; 
    char name1[Size];               // empty array 
    char name2[Size] = "C++owboy";  // initialized array 
// NOTE: some implementations may require the static keyword 
// to initialize the array name2 
    cout << "Howdy! I'm " << name2; 
    cout << "! What's your name?\n"; 
    cin >> name1; 
    cout << "Well, " << name1 << ", your name has "; 
    cout << strlen(name1) << " letters and is stored\n"; 
    cout << "in an array of " << sizeof name1 << " bytes.\n"; 
    cout << "Your initial is " << name1[0] << ".\n"; 
    name2[3] = '\0';                // null character 
    cout << "Here are the first 3 characters of my name: "; 
    cout << name2 << "\n"; 
 return 0; 
} 
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1.13. In the last example we could read only a word, see how getline can help us get 
lines of input. We concatenated string data 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.14. Address of variables 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

// instr2.cpp _ reading more than one word with getline 
#include <iostream> 
using namespace std; 
int main() 
{ 
    const int ArSize = 20; 
    char name[ArSize]; 
    char dessert[ArSize]; 
 
    cout << "Enter your name:\n"; 
    cin.getline(name, ArSize);  // reads through newline 
    cout << "Enter your favorite dessert:\n"; 
    cin.getline(dessert, ArSize);    
    cout << "I have some delicious " << dessert; 
    cout << " for you, " << name << ".\n"; 
    return 0; 
} 

 

// address.cpp _ using the & operator to find addresses 
#include <iostream> 
using namespace std; 
int main() 
{ 
    int donuts = 6; 
    double cups = 4.5; 
    cout << "donuts value = " << donuts; 
    cout << " and donuts address = " << &donuts << "\n"; 
// NOTE: you may need to use unsigned (&donuts) 
//   and unsigned (&cups) 
    cout << "cups value = " << cups; 
    cout << " and cups address = " << &cups << "\n"; 
    return 0; 
} 
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1.15. Introducing structure  , is user definable type  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.16. Another struc 

 

struc  inflatable 

Key word Name  

Becomes new type 

Char name[20] 
Float some; 
Double x; Structure 

members 

// structur.cpp -- a simple structure 
#include <iostream> 
using namespace std; 
struct inflatable   // structure template 
{ 
    char name[20]; 
    float volume; 
    double price; 
}; 
int main() 
{ 
    inflatable guest = 
{ 
        "Glorious Gloria",  // name value 
        1.88,               // volume value 
        29.99               // price value 
    } ;  // guest is a structure variable of type inflatable 
        // It's initialized to the indicated values 
 inflatable pal ={"Audacious Arthur", 3.12, 32.99 };   
// pal is a second variable of type inflatable 
// NOTE: some implementations require using  
// static inflatable guest = 
 cout << "Expand your guest list with " <<"\n"<< guest.name; 
 //cout <<"\n"; 
    cout << " and " << pal.name << "!\n"; 
    // pal.name is the name member of the pal variable 
    cout << "You can have both for $"; 
    cout << guest.price + pal.price << "!\n"; 
    return 0; 
} 
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// newstrct.cpp _ using new with a structure 
#include <iostream> 
using namespace std; 
struct inflatable   // structure template 
{ 
    char name[20]; 
    float volume; 
    double price; 
}; 
int main() 
{ 
    inflatable * ps = new inflatable; // allot structure space 
 
    cout << "Enter name of inflatable item: "; 
    cin.get(ps->name, 20);        // method 1 for member access 
    cout << "Enter volume in cubic feet: "; 
    cin >> (*ps).volume;          // method 2 for member access 
    cout << "Enter price: $"; 
    cin >> ps->price; 
    cout << "Name: " << (*ps).name << "\n";  // method 2 
    cout << "Volume: " << ps->volume << " cubic feet\n"; 
    cout << "Price: $" << ps->price << "\n"; // method 1 
    return 0; 
} 

 

// File Name: pr05014.cpp 
//renamed StrucEmp.cpp 
#include <iostream> 
// Date structure. 
struct Date 
{ 
    int month, day, year; 
}; 
// Employee structure. 
struct Employee 
{ 
    int emplno; 
    float salary; 
    Date datehired; 
}; 
int main() 
{ 
    // An initialized Employee structure. 
    Employee joe = {123, 35500, {5, 17, 82}}; 
    // Display the Employee information. 
    std::cout << "Empl #: " << joe.emplno << std::endl 
              << "Salary: " << joe.salary << std::endl 
              << "Date hired: " 
              <<  joe.datehired.month << '/' 
              <<  joe.datehired.day   << '/' 
              <<  joe.datehired.year << std::endl; 
    return 0; 
} 
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1.17. Passing and returning structure in this example we use step in to view how the 
data passes through the function. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Stepping through 
 
 
 
 
 
 
 
 
 
 
 

// File Name: pr05015.cpp renamed PassRetrnStruc.cpp 
#include <iostream> 
// Declare the Date structure. 
struct Date 
{ 
    int month, day, year; 
}; 
// Function prototypes. 
Date GetToday(void); 
void PrintDate(Date); 
// The main() function. 
int main() 
{ 
    Date dt = GetToday(); 
    PrintDate(dt); 
 
    return 0; 
} 
// Function that returns a structure. 
Date GetToday(void) 
{ 
    Date dt; 
    std::cout << "Enter date (mm dd yy): "; 
    std::cin >> dt.month >> dt.day >> dt.year; 
 
    return dt; 
} 
// Function that accepts a structure 
// parameter. 
void PrintDate(Date dt) 
{ 
    std::cout << dt.month << '/'; 
    std::cout << dt.day << '/' << dt.year; 
} 
 
 

 

Step 1a Press F7  

 

Ste1b Note Blank DOS window 
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Stepping through  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Step 2a : we called Gettoday from main() as it reaches to receive input through cin we see the 
instruction on DOS window, we enter the requisites. 

 

 

At this step , we going to call another function PrintDate that has a parameter dt. 

 

 



C++ Fundamentals: Preprocessor, Overloading, References 17 

Manas Mukherjee, FrontierSoft. Inc 

 
As it crosses  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Picture 
 

 
After completing this function, cursor will go back to main() and exit thorough return 0;  

 

 

 



C++ Fundamentals: Preprocessor, Overloading, References 18 

Manas Mukherjee, FrontierSoft. Inc 

Jumping with goto statement, it is not a favorite  
 
// C++ Bible pr04015.cpp rename goto.cpp 
#include <iostream> 
#include <cstdlib> 
int main() 
{ 
    std::cout << "Compute a random number? (y/n) "; 
    char ans; 
    std::cin >> ans; 
    if (ans == 'n') 
        goto done; 
    else 
    { 
        int ran = std::rand(); 
        std::cout << ran; 
    } 
done: 
    return 0; 
} 
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 Union  
Union is a dataformat that can hold different data types only one at a time. 
1.18. Example fo union  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.19.  
 
 
 

// File Name: pr05016.cpp renamed  
#include <iostream> 
// Declare the Holder structure. 
union Holder 
{ 
    char holdchar; 
    short int holdint; 
    long int holdlong; 
    float holdfloat; 
}; 
// Function prototype. 
void DisplayHolder(Holder, char*); 
// The main() function. 
int main() 
{ 
    Holder hld; 
    // Assign to first member. 
    hld.holdchar = 'X'; 
    DisplayHolder(hld, "char"); 
    // Assign to second member. 
    hld.holdint = 12345; 
    DisplayHolder(hld, "int"); 
    // Assign to third member. 
    hld.holdlong = 7654321; 
    DisplayHolder(hld, "long"); 
    // Assign to fourth member. 
    hld.holdfloat = 1.23; 
    DisplayHolder(hld, "float"); 
    return 0; 
} 
// Display the current value of the 
// Holder union. 
void DisplayHolder(Holder hld, char* tag) 
{ 
    std::cout << "---Initialized " << tag << " ---"  << std::endl; 
    std::cout << "holdchar  "  << hld.holdchar  << std::endl; 
    std::cout << "holdint   "  << hld.holdint   << std::endl; 
    std::cout << "holdlong  "  << hld.holdlong  << std::endl; 
    std::cout << "holdfloat  " << hld.holdfloat << std::endl; 
} 
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Preprocessor ( also see preprocessor.doc) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Compile Time Conditional directives  
 
·  #define directive defines a macro like these example 

#define MAXNBRS 10 // No arguments 
#define CUBE(X) ((X) * (X) // one arguments 

·  #undef directive will remove the the definition of macro 

#include <iostream> 
#include <iomanip> 
#define OVERTIME      1.5 
#define TAXRATE       0.15 
#define WKWEEK        40 
#define REG(h)        ((h) < WKWEEK ? (h) : WKWEEK) 
#define OTIME(h)      ((h) < WKWEEK ? 0 : h - WKWEEK) 
#define OTIMEPAY(h,r) ((r) * OTIME(h) * OVERTIME) 
#define REGPAY(h,r)   ((r) * REG(h)) 
#define GROSSPAY(h,r) (OTIMEPAY(h,r) + REGPAY(h,r)) 
#define WHOLDING(h,r) (GROSSPAY(h,r) * TAXRATE) 
#define NETPAY(h,r)   (GROSSPAY(h,r) - WHOLDING(h,r)) 
#define FMT std::setw(10)                        \ 
         << std::setiosflags(std::ios::fixed)    \ 
         << std::setiosflags(std::ios::right)    \ 
         << std::setprecision(2) 
int main() 
{ 
    std::cout << "Enter hours (xx) rate (x.xx): "; 
    int hours; 
    float rate; 
    std::cin >> hours >> rate; 
    std::cout << "Regular:    "; 
    std::cout << FMT << REGPAY(hours, rate)   << '\n'; 
    std::cout << "Overtime:   "; 
    std::cout << FMT << OTIMEPAY(hours, rate) << '\n'; 
    std::cout << "Gross:      "; 
    std::cout << FMT << GROSSPAY(hours, rate) << '\n'; 
    std::cout << "Witholding: "; 
    std::cout << FMT << WHOLDING(hours, rate) << '\n'; 
    std::cout << "Net Pay:    "; 
    std::cout << FMT << NETPAY(hours, rate)   << '\n'; 
} 
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·  # If directive tests the constant expression that follows the directive keyword. If 
expression evaluates to true, source code will execute up to the next #else, #elif or 
#endif is passed to the compiler. 

·  #endif directive is the terminator for all  
·   
·   
 
 
#stringizing operator Converts the argument for the parameter that follows into a string.  
 
 
 
 
 
 
 
 
 
 
##  Tocken Concatenation operator 
 
 
 
 
 
 
 
 
 
 
Tricky concatenation  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

//stringizing.cpp 
#include <iostream> 
#define Error(X) std::cout << "Error " #X 
int main() 
{ 
    Error(4233); 
    return 0; 
} 

 

//concatenation.cpp 
#include <iostream> 
 
#define BookChapterVerse(b,c,v) b ## c ## v 
 
int main() 
{ 
    unsigned bcv = BookChapterVerse(5,12,43); 
    std::cout << bcv; 
} 

 

//trickyConcat.cpp 
#include <iostream> 
#define AbleBaker "alpha bravo" 
#define cat(a,b)   a ## b 
int main() 
{ 
    std::cout << cat(Able, Baker); 
} 
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Compile time conditionals  # if and #end if  
 
 
 
 
 
 
 
 
 
 
 
Elif , else compilation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

//Qunicy listing 9-5, Compileendif.cpp 
#include <iostream> 
#define DEBUG 1 
int main() 
{ 
#if DEBUG 
    std::cout << "Debugging\n"; 
#endif 
    std::cout << "Running\n"; 
} 

 

// STYC by AL stevens elif, enif, else 
//elifelse.cpp 
#include <iostream> 
#define EXPERIMENTAL 
 
int main() 
{ 
#if defined DEBUG 
    std::cout << "Debugging\n"; 
#elif defined TESTING 
    std::cout << "Testing\n"; 
#elif defined EXPERIMENTAL 
    std::cout << "Experimental\n"; 
#else 
    std::cout << "None of the above\n"; 
#endif 
    std::cout << "Running\n"; 
} 
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   Overloading ( Function Polymorphism) 
 
 
1. foverload.cpp 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Overloading  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Picture //fOverLoad.cpp 
#include <iostream> 
int add_values( int a , int b) 
{ 
return(a + b); 
} 
int add_values( int a, int b, int c) 
{ 
return (a + b + c); 
} 
int main() 
{ 
cout << "400 + 200= " << add_values(400, 200) << endl; 
cout << "500 + 200 +300 = " << add_values(500, 
200,250) << endl; 
return 0; 
} 

//CoolOver.cpp 
#include <iostream> 
void my_mess(void) 
{ 
cout << "default message : Practicing overloading " << endl ; 
} 
// overloading function 
int my_mess(char *message)  
{ 
cout << message ; 
return 0; 
} 
void my_mess(char *first, char *second) 
{ 
cout <<  first ; 
cout << second ; 
} 
int main() 
{ 
my_mess(); 
my_mess( " I am not tiered with overloading"); 
my_mess( " But may like to take break"); 
return 0 ; 
} 
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3. Overloading with New operator 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.  
 
 
 
 
 
 
 

//Pro7005.cpp STY 21 
//Overload1.cpp in source  
// overloading with New and delete operator 
#include <iostream> 
#include <cstdlib> 
// ------------- overloaded new operator 
void* operator new(size_t size) 
{ 
    void* rtn = std::calloc(1, size); 
    return rtn; 
} 
// ----------- overloaded delete operator 
void operator delete(void* type) 
{ 
    std::free(type); 
} 
int main() 
{ 
    // ------ allocate a zero-filled int 
    int* ip = new int; 
    // ------ display the int 
    std::cout << *ip; 
    // ----- release the memory 
    delete ip; 
} 

 

 

//Pro7006.cpp STY 21 
//Overload2.cpp in source  
// overloading with New and delete operator 
#include <iostream> 
#include <cstdlib> 
#include <cstring> 
// ------------- overloaded new operator 
void* operator new[](size_t size, int filler) 
{ 
    void* rtn; 
    if ((rtn = std::malloc(size)) != 0) 
        std::memset(rtn, filler, size); 
    return rtn; 
} 
// ----------- overloaded delete operator 
void operator delete[](void* type) 
{ 
    std::free(type); 
} 
int main() 
{ 
    // ------ allocate an asterisk-filled array 
 cout << "Watch the star line "<< endl; 
 cout << "  \n"; 
    char *cp = new ('*') char[10]; 
    // ------ display the array 
    for (int i = 0; i < 10; i++) 
        std::cout << ' ' << cp[i]; 
    // ----- release the memory 
    delete [] cp; 
} 
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Intro 1.  Function References  
 
A C++ reference is an alias for another variable of the same type 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Address of references 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

//Listing 9.1 
//FuncRef1.cpp 
// Demonstrating the use of References 
 
#include <iostream.h> 
 
int main() 
{ 
 int  intOne; 
 int &rSomeRef = intOne; 
 
 intOne = 5; 
 cout << "intOne: " << intOne << endl; 
 cout << "rSomeRef: " << rSomeRef << endl; 
 
 rSomeRef = 7; 
 cout << "intOne: " << intOne << endl; 
 cout << "rSomeRef: " << rSomeRef << endl; 
 return 0; 
} 

 

//Listing 9.2 
//AddOfRef.cpp 
// Demonstrating the use of References 
#include <iostream.h> 
int main() 
{ 
 int  intOne; 
 int &rSomeRef = intOne; 
 intOne = 5; 
 cout << "intOne: " << intOne << endl; 
 cout << "rSomeRef: " << rSomeRef << endl; 
 cout << "&intOne: "  << &intOne << endl; 
 cout << "&rSomeRef: " << &rSomeRef << endl; 
 return 0; 
} 
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Passing and returning references  
·  Call by reference : 
·  Call by value 
Passing by Value: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

// Sam TYC++ 21 Listing 5.5 - demonstrates passing by value 
// PassbyValue.cpp 
#include <iostream.h> 
void swap(int x, int y); 
int main() 
{ 
 int x = 5, y = 10; 
     cout << "Main. Before swap, x: " << x << " y: " << y << "\n"; 
 swap(x,y); 
 cout << "Main. After swap, x: " << x << " y: " << y << "\n"; 
 return 0; 
} 
void swap (int x, int y) 
{ 
 int temp; 
 cout << "Swap. Before swap, x: " << x << " y: " << y << "\n"; 
 temp = x; 
 x = y; 
 y = temp; 
 cout << "Swap. After swap, x: " << x << " y: " << y << "\n"; 
} 
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Another example of passing by value  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Let us go step by step , step through declaration and up to the green debug line. 
 
 
 
 
 
 
 
 
 
 
 

// Sam TYC++ 21 Listing 5.5 - demonstrates passing by value 
// PassbyValAdd.cpp 
#include <iostream.h> 
void swap(int x, int y); 
int main() 
{ 
int x = 5, y = 10; 
int &xref = x; 
int &yRef = y; 
cout << "Main. Before swap, x: " << x << " y: " << y << "\n"; 
cout << "Main. Before swap, &xref: " << &xref << " &yRef: " << &yRef << "\n"; 
swap(x,y); 
cout <<"\n"; 
cout << "Main. After swap, x: " << x << " y: " << y << "\n"; 
cout << "Main. After swap, &xref: " << &xref << " &yRef: " << &yRef << "\n"; 
return 0; 
} 
void swap (int x, int y) 
{ 
int temp; 
int &tmpref = temp; 
cout <<"\n"; 
cout << "Swap. Before swap, x: " << x << " y: " << y << "\n"; 
cout << "Swap  Before swap address of temp : " << &tmpref << "\n"; 
temp = x; 
cout << "temp = x " << temp  <<"\n"; 
x = y; 
cout << " Switch value x = Yy " << x << "\n"; 
y = temp; 
cout << "Swap. After swap, x: " << x << " y: " << y << "\n"; 
cout << "Swap After swap address of temp : " << &tmpref <<"\n"; 
} 
 

Picture 
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Also note that, default values are posted. ( If you are doing debugging with Quincy the 
debugger is not as power full as Microsoft’s VB or VC. You may have STOP and 
proceed with “step (F7) “ to get a complete picture of the steps I have gone through. 
 
 
 
 
 
 
 
 
 
 
Continuing with debug, when cursor will access swap function,  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note addresses are created  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Picture 

 

Picture 

 

Picture 
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The picture below shows the cursor entered  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Picture 

 

Picture 

 

Picture 
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The numbers are swap, cursor  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In swap function we have show value switching, without affecting original data, there by 
serving the purpose of passing data by value.  
 
 
 
 
 
 

Picture 

 

Picture 

 

Picture 
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Passing by Value  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
When function creates copies of the arguments passing by value.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

// vararg.cpp from OOc++ chapter 6 
// rename PassbyValue1.cpp 
// demonstrates variable arguments 
#include <iostream.h> 
void repchar(char, int);                  // function declaration 
void main() 
   { 
   char chin; 
   int nin; 
   cout << "Enter a character: "; 
   cin >> chin; 
   cout << "Enter number of times to repeat it: "; 
   cin >> nin; 
   repchar(chin, nin); 
   } 
// repchar() 
// function definition 
void repchar(char ch, int n)              // function declarator 
   { 
   for(int j=0; j<n; j++)                 // function body 
      cout << ch; 
   cout << endl; 
} 
 
 

 

 
 repchar(chin, nin); This statement in main() 

Causes the values in these variable s to be copied 
into these parameters in repchar() 

 Chin  
  
 
 
 
 nin  
 

main() 

‘=’ 

30 

‘=’ 

30 

 ch 

n 

 

 

Argument  
Parameter 

Repchar() 
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Let us under stand with another way using VB  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Option Explicit 
Private Sub By_val(ByVal Val_Num As Integer) 
Label1(0).Caption = "received Val_Num  " & Val_Num & " address of " & VarPtr(Val_Num) 
Val_Num = Val_Num + 1 
Label1(1).Caption = "New Val_Num  " & Val_Num & " address of " & VarPtr(Val_Num) 
Command1.Caption = "By Val" 
Intro 1.  End Sub 
Private Sub Command1_Click() 
On Error GoTo myerror 
Dim test_val As Integer 
test_val = InputBox("reference Number") 
By_val test_val 
Label1(2).Caption = "After By_val Procedure  " & test_val & "address of test_val " & VarPtr(test_val) 
Command2_Click ‘ Call command 2  
myerror: 
If Err.Number <> 0 Then 
    MsgBox Err.Description 
    Err.Clear 
    Command1.SetFocus 
End If 
End Sub 
Private Sub By_Ref(ByRef Val_Ref As Integer) 
Label2(0).Caption = "received Val_Ref  " & Val_Ref & " address of " & VarPtr(Val_Ref) 
Val_Ref = Val_Ref + 1 
Label2(1).Caption = "New Val_Ref  " & Val_Ref & " address of " & VarPtr(Val_Ref) 
Command2.Caption = "By Ref"  
End Sub 
Private Sub Command2_Click() 
On Error GoTo myerror 
Dim test_ref As Integer 
test_ref = InputBox("reference Number") 
By_Ref test_ref 
Label2(2).Caption = "After By_ref Procedure  " & test_ref & "   " & VarPtr(test_ref) 
myerror: 
If Err.Number <> 0 Then 
    MsgBox Err.Description 
    Err.Clear 
    Command2.SetFocus 
End If 
End Sub 
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Run time view 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note ByRef  parameter sanctions all rights  to caller arguments, allows to share or access 
to the memory location where as ByVal  ( by value ) callers remain isolated with their 
own reference.   
 
Why by Value ?  
 
The data member in the base class will remain same and several other functions will start 
from the base line. With Reference point, it will be cumulative effect, as if son inherits 
parent’s property to add on or destroy.  
 
 

Picture 
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Now With Reference Arguments.  
 
Passing arguments by reference differs considerably from the value type arguments. In 
passing data with reference, a reference of the original data is passed to the calling 
program. More appropriately the addresses of the variables are passed to the caller 
program.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

// ref.cpp from OOC++ waite group 
//revised as PassByRef.cpp 
// demonstrates passing by reference 
#include <iostream.h> 
void main() 
   { 
//in function ampersand is not used in the function call 
   void intfrac(float, float&, float&);    // prototype 
   float number, intpart, fracpart;          // float variables 
    do 
      { 
      cout << "\nEnter a real number: ";     // number from user 
      cin >> number; 
      intfrac(number, intpart, fracpart);    // find int and frac 
      cout << "Integer part is " << intpart  // print them 
    << ", fraction part is " << fracpart << "\n"; 
   
  float &nadd = intpart; 
  float &nfrac = fracpart; 
  cout << "Main address of intpart and fracpart  :" << &nadd << " " << &nfrac; 
      } while( number != 0 );                // exit loop on 0 
   } 
// intfrac() 
// finds integer and fractional parts of real number 
void intfrac(float n, float& intp, float& fracp) 
   { 
   float &nIntp = intp; 
 float &nfracp = fracp ;  
 cout << " intfrac address : " << &nIntp  << " fracp address " << &nfracp << "\n"; 
 intp = float( long(n) );  // convert to long, back to float 
   fracp = n - intp;         // subtract integer part 
   } 
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Compile and run 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Let us step (F7) in to analyze the flow of the program. We need to enter a number here in 
DOS window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Picture 

 

Picture  
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Now ready to call function intrafrac 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cursor enters intfrac function 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Memmory addres is allocated  
 
 
 
 
 

Picture 

 

Picture 
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Cursor now returns to main 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Now you would watch very interesting feature  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I had to stop debugging.  
 

Picture 

 

Picture 
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*Restarted debugging with Step (F7), and after entering the number did not switch to 
DOS window, one complete step will generate following output. 
 
 
 
 
 
 
 
 
 
 
 
 
From main() a number is handed over to function  intfrac. This function returns reference 
of the data to the prototype caller in main(). 
When to use reference arguments: 
 
·  To alter a data object in the calling function. 
·  To speed up a program by passing a reference instead of an entire data object. 
·  For larger data objects such as structures and class objects, what we should do ? use a 

pointer ? pass by value ? 
·  If data is small or small structure use pass by value. 
·  If data is object is an array, use a pointer because that is your only choice. Make a 

pointer to constant. 
·  To big size structure or class, use a const pointer or const reference to increase 

efficiency. You save the time and space need to copy a structure or a class design. 
 

Passing constant pointer  
 
 
 
 
 
 
 
 

 



C++ Fundamentals: Preprocessor, Overloading, References 39 

Manas Mukherjee, FrontierSoft. Inc 

Recursion  
Using if statement we can recur a number or character. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

// recur.cpp -- use recursion 
#include <iostream> 
using namespace std; 
void countdown(int n); 
 
int main() 
{ 
    countdown(4);           // call the recursive function 
    return 0; 
} 
void countdown(int n) 
{ 
    cout << "Counting down ... " << n << "\n"; 
    if (n > 0) 
        countdown(n-1);     // function calls itself 
    cout << n << ": Kaboom!\n"; 
} 

 

// ruler.cpp - use recursion to subdivide a ruler 
#include <iostream> 
using namespace std; 
const int Len = 66; 
const int Divs = 6; 
void subdivide(char ar[], int low, int high, int level); 
int main() 
{ 
    char ruler[Len]; 
    int i; 
    for (i = 1; i < Len - 2; i++) 
        ruler[i] = ' '; 
    ruler[Len - 1] = '\0'; 
    int max = Len - 2; 
    int min = 0; 
    ruler[min] = ruler[max] = '|'; 
    cout << ruler << "\n"; 
    for (i = 1; i <= Divs; i++) 
    { 
        subdivide(ruler,min,max, i); 
        cout << ruler << "\n"; 
        for (int j = 1; j < Len - 2; j++) 
            ruler[j] = ' ';  // reset to blank ruler 
    } 
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In line function saves compiler jumps back forth between the instructions and memory 
locations where it is saved. The good inline function is written in one line, rather writing 
in separate line.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Creating a Reference Variable 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C++ assigns an additional meaning to the & symbol and uses it declaring references.  The 
code “int & rodents = rats;” makes rodents a alias of rats. 
 

// inline.cpp -- use an inline function 
#include <iostream> 
using namespace std; 
// an inline function must be defined before first use 
inline double square(double x) { return x * x; } 
int main() 
{ 
    double a, b; 
    double c = 13.0; 
    a = square(5.0); 
    b = square(4.5 + 7.5);   // can pass expressions 
    cout << "a = " << a << ", b = " << b << "\n"; 
    cout << "c = " << c; 
    cout << ", c squared = " << square(c++) << "\n"; 
    cout << "Now c = " << c << "\n"; 
    return 0; 
} 

 

// firstref.cpp -- defining and using a reference 
#include <iostream> 
using namespace std; 
int main() 
{ 
    int rats = 101; 
    int & rodents = rats;   // rodents is a reference 
    cout << "rats = " << rats; 
    cout << ", rodents = " << rodents << "\n"; 
    rodents++; 
    cout << "rats = " << rats; 
    cout << ", rodents = " << rodents << "\n"; 
// some implementations require type casting the following 
// addresses to type unsigned 
    cout << "rats address = " << &rats; 
    cout << ", rodents address = " << &rodents << "\n"; 
    return 0; 
} 
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Separate compilation : 
 
Very often we may break up program into pieces,  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

// strctfun.cpp -- functions with a structure argument 
#include <iostream> 
#include <cmath> 
using namespace std; 
// structure templates 
struct Polar 
{ 
    double distance;// distance from origin 
    double angle;   // direction from origin 
}; 
struct rect 
{ 
    double x;       // horizontal distance from origin 
    double y;       // vertical distance from origin 
}; 
// prototypes 
Polar rect_to_polar(rect xypos); 
void show_polar(Polar dapos); 
int main() 
{ 
    rect rplace; 
    Polar pplace; 
    cout << "Enter the x and y values: "; 
    while (cin >> rplace.x >> rplace.y)  // slick use of cin 
    { 
        pplace = rect_to_polar(rplace); 
        show_polar(pplace); 
        cout << "Next two numbers (q to quit): "; 
    } 
    return 0; 
} 
// convert rectangular to polar coordinates 
Polar rect_to_polar(rect xypos) 
{ 
    Polar answer; 
    answer.distance = 
        sqrt( xypos.x * xypos.x + xypos.y * xypos.y); 
    answer.angle = atan2(xypos.y, xypos.x); 
    return answer;      // returns a Polar structure 
} 
// show polar coordinates, converting angle to degrees 
void show_polar (Polar dapos) 
{ 
    const double Rad_to_deg = 57.29577951; 
    cout << "distance = " << dapos.distance; 
    cout << ", angle = " << dapos.angle * Rad_to_deg; 
    cout << " degrees\n"; 
} 
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Let us  create header file. Here we are also showing stacking of templates.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

//coordin.h -- structure templates and function 
prototypes 
// structure templates 
struct Polar 
{ 
    double distance;// distance from origin 
    double angle;   // direction from origin 
}; 
struct rect 
{ 
    double x;       // horizontal distance from origin 
    double y;       // vertical distance from origin 
}; 
 
// prototypes 
Polar rect_to_polar(rect xypos); 
void show_polar(Polar dapos); 

// file2.h -- contains functions called in file1.cpp 
//#include <iostream> --- do not use include 
//#include <cmath> 
//#include "coordin.h" // structure templates, function prototypes 
//using namespace std; 
// convert rectangular to polar coordinates 
Polar rect_to_polar(rect xypos) 
{ 
    Polar answer; 
    answer.distance = 
        sqrt( xypos.x * xypos.x + xypos.y * xypos.y); 
    answer.angle = atan2(xypos.y, xypos.x); 
    return answer;      // returns a Polar structure 
} 
// show polar coordinates, converting angle to degrees 
void show_polar (Polar dapos) 
{ 
    const double Rad_to_deg = 57.29577951; 
    cout << "distance = " << dapos.distance; 
    cout << ", angle = " << dapos.angle * Rad_to_deg; 
    cout << " degrees\n"; 
} 
 

 

// file1.cpp -- example of a two-file program 
#include <iostream> 
#include <cmath> 
#include "coordin.h" // structure templates, 
function prototypes 
#include "file2.h" 
using namespace std; 
int main() 
{ 
    rect rplace; 
    Polar pplace; 
    cout << "Enter the x and y values: "; 
    while (cin >> rplace.x >> rplace.y)  // slick 
use of cin 
    { 
        pplace = rect_to_polar(rplace); 
        show_polar(pplace); 
        cout << "Next two numbers (q to quit): "; 
    } 
    return 0; 
} 
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I would be interesting to walk through  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
As I was stepping through this header files appeared 
 
 
 
 
 

Step 1 Pic 

 

Step 2 Pic 

 

Step 3 A reference file opened 
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Next step 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
As we passover with F7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ste4. After two or three  of steps in the step 3 header file, we are back to fil1.cpp, It 
has accessed stuc polar in coordin.h 

 

Step 5. Show cursor at the Polar function in file2.h. 
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Now is back to  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Step 6 

 

Step 7 same was it would access the file2.show_polar 
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Note as we progress  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Step 8 

 

Step 9 : after completing one round we are ready to test two arguments in file1.cpp. 


