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Fundamental Data Types 

Consider the following simple problem. Jenny has 18 pennies, 5 dimes, and 4 quarters. She has 

no nickels. What is the total value of her coins? 

/* File: coins.cc 
    Purpose: Lecture Notes Handout 2 
    Author: M. Ghriga 
*/ 
#include <iostream> 
using namespace std; 
 
int main() 
{ 
  int pennies = 18; 
  int nickels = 0; 
  int dimes = 5; 
   int quarters = 4; 
 
    /* compute total value of coins */ 
    double total;     //  total value of coins 
    total = pennies * 0.01 + nickels * 0.05 + dimes * 0.10 + quarters * 0.25; 
 
  cout << "Total value of coins: " << total << endl; 
    return 0; 
} 
  
The program coins.cpp computes and displays the total value of the coins. Notice our first 

introduction of comments in documenting a program. 

Documenting Programs using Comments 

Notice the program starts with a multi-line comment, identifying the file name, purpose, the 

author and date. This comment is purely for the benefit of the programmer and other readers (e.g. 

your instructor or project leader). Anything between /* and */ will be ignored by the compiler. 

There is a second comment style, using // symbol, that is very popular. The comments are 

ignored by the compiler.  

 



Variable Declarations 

In C++, you define a variable by giving it its type and its name. Names must start with a letter, 

and the remaining characters must be letters, numbers, or the underscore ’_’.  You cannot use 

special specials such as &, %, $, etc. Spaces in names are not permitted. Furthermore, you cannot 

use C++ reserved words. Variable names are case-sensitive, that is pennies and Pennies are 

different names. Choosing the appropriate names for your variables is an important consideration 

in writing programs in that it aids in understanding what the program does. 

Variable declarations are as follows: 

type_name  variable_name; 

type_name variable_name = initial_value; 

Examples of this declarations include the following statements: 

double total; 

int pennies = 18; 

A variable declaration allocates memory space for the variable. The size (number of bytes) 

allocated is determined by the type you specify. When the variable comes to existence during the 

execution of the program, the variable inherits whatever “rubbish” is the space. You should 

always initialize a variable when it is declared unless you expect to assign a value to the variable 

by reading an input or performing an assignment. 

Inputs 

An overall input statement can be described as follows: 

cin >> variable1 >> variable2 >> …. >> variablen; 

For example, if you would like to read a number into the variable pennies, use the following 

statement: 

cin >> pennies; 

Reading multiple numbers into variables pennies, nickels, dimes, and quarters can be achieved 

by a single statement: 

cin >> pennies >> nickels >> dimes >> quarters; 

 

 



Assignment 

Programs use variables to store values. Variables are locations in memory that hold values of 

certain type. For example, variable total of type double was introduced to hold the overall total 

value of the coin collection. Once values are stored in them by initialization or an input 

statement, the stored values can be changed by performing assignments.  

An example of an assignment is: 

total = pennies * 0.01 + nickels * 0.05 + dimes * 0.10 + quarters * 0.25; 
 
This computation can also be carried out by multiple assignments using a running total after 
adding each coin denomination as follows: 
 

double total = 0;                          // Must initialize the running total to zero 
total = total + pennies * 0.01;   // all pennies are part now of the running total 
total = total + nickels * 0.05;     // all nickels are now part of the running total 
total = total + dimes * 0.10;      // all dimes are now part of the running total  
total = total + quarters * 0.25;  // all quarters are in now and I am done 
 

Combining Assignments and Arithmetic 

In C++, you can combine arithmetic and assignment. For example, the instruction 

total += pennies * 0.01; 

is a shortcut for  

total = total + pennies * 0.01; 

Similarly,  

total *=2;  

is the same as  

total = total * 2; 

Formatting Your Outputs 

When you display several numbers, each is printed with the minimum number of digits needed to 

show the value. This may lead to an ugly mess at times. For example, the money values do not 

show the dollars and cents. To fix this problem, let us think of output columns as 8 characters 

wide and use 2-digit precision for printing monetary values. To use these stream manipluators, 

you should include the iomanip header: 



#include <iomanip> 

To achieve the desired result, you could print the monetary value total as follows: 

cout << fixed << setprecision(2) << setw(8) << total; 

If you are printing several floating point numbers, total, total1, and total2 representing money, 

you need only use fixed and setprecision once as in the following statements: 

cout << fixed << setprescision(2); 

cout << setw(8) << total  << endl; 

cout << setw(8) << total1 << endl; 

cout << setw(8) << total2 << endl; 

 

Putting It All Together to Write an Improved Version of the Coins Program 

The first version of the program allowed us to introduce many computing concepts but the 

program itself was not very useful. If we have a different collection of coins, we must change the 

initializations, recompile, and build and run the program again. It would be much more practical 

for the program to prompt the user to enter the specifics of their coin collections. The program 

appears on the next page. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



/* File: coins1.cc 

Purpose: Lecture Notes Handout 2 

Author: M. Ghriga 

*/ 

 

#include <iostream> 
#include <iomanip> 
using namespace std; 
 
int main() 
{ 
     cout << "How many pennies do you have? "; 
     int pennies; 
    cin >> pennies; 
 
    cout << "How many nickels do you have? "; 

 int nickels; 
     cin >> nickels; 
 

 cout << "How many dimes do you have? "; 
 int dimes; 

   cin >> dimes; 
 

 cout << "How many quarters do you have? "; 
 int quarters; 

     cin >> quarters; 
 
     /* compute total value of coins */ 
     double total; 
     total = pennies * 0.01 + nickels * 0.05 + dimes * 0.10 
                 + quarters * 0.25; 
 
     /* display the coin details and the total monetary value */ 
 
     cout << fixed << setprecision(2); 
     cout << "Total value of coins: " << setw(8) << total << " US dollars" << endl; 
     

return 0; 
} 


