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CIS 2003, C/C++ Programming, Lecture Notes # 05, File 2003-05.DOC.  Revised 8/1/96. These lecture notes are intended to supplement and not to replace the material in the textbook.



Using Data in C++
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A Sample Program

This lesson begins with a sample program:



//==========Begin program apples1.cpp



#include <iostream.h>

main()

{

  float weight, value;	//two floating-point variables

  char beep;		//a character variable

  beep = '\007';	//ASCII code for the beep

  cout << "How much is this bag of apples worth?\n"

	 << "Please enter the weight in pounds, "

	 << "and and we will calculate it.\n";

  cin >> weight;	//getting input from the user

  value = 3.62 * weight; //conversion factors

  cout << beep

	 << "The bag of apples is worth $"

	 << value << beep << "\n"

	 << "If the price of apples drops, "

	 << "put more apples in the bag.\n";

  return 0;

}

//==========End program apples1.cpp



The output from this program is shown below where the beep characters are represented by the square boxes.



How much is this bag of apples worth?

Please enter the weight in pounds, and and we will calculate it.

6.2

�The bag of apples is worth $22.444�

If the price of apples drops, put more apples in the bag.



This program contains several new elements.



New data types:  Previous programs contained only integer data types.  This program contains a floating-point variable and a character variable.



New constants:  floating-point constants with decimal points, and the use of '\007' to represent the character constant named beep.



Keyboard input:  Use of the cin >> combination to obtain input from the user.  In this case, cin is a pre-defined stream object that is automatically linked to the keyboard when the program starts.  The >> is an overloaded extraction operator which extracts data from the cin stream and provides it to the program.  In a C program, you can use the scanf() function along with a control string and appropriate format specifiers to accomplish keyboard input.  The scanf() function is also allowed in C++.



The program is interactive.  The use of cin >> and cout << make possible two-way communication between the program and the user.



This set of lecture notes concentrates on the first two items in this list.  The remaining items are covered in a later set of lecture notes.



The format of the numeric output in this program wasn’t too pleasing.  In this case, we accepted the default output format.  In a later set of lecture notes, we will learn how to control the output format.



Variables and Constants

Variables and constants are the numbers and characters that contain the information you use.  Constants are preset before a program is used and keep their values unchanged.  Variables may change or be assigned values as the programs runs.  



In the sample program above, weight is a variable and 3.62 is a constant.



Data Types

Beyond the distinction between variable and constant is the distinction between different types of data.



Some data are whole numbers without fractional parts.  We call those data integers.  



Some data are numbers with fractional parts, such as the value of pi (3.14159).  We call those data real  or floating point.  



Some data are characters, such as your name or your zip code.  



C++ can usually recognize the type of a constant by its appearance:  46 is an integer constant while 46.1 is a floating-point constant.



C++ cannot recognize the type of a variable so the type of a variable must be announced in a declaration statement.



C++ uses the following keywords to set up the types:  int, long, short, unsigned, char, float, double, signed, void, const, and volatile.  This set of lecture notes discusses several of these keywords.



The int keyword provides the basic class of integers.  The keywords long, short, signed, and unsigned provide variations of that basic type.



The keyword char designates the data type used to represent characters such as 'A', 'b', '#', '$', etc.  (Note the use of the single quotation marks to surround characters, whereas groups of characters, often called strings, are surrounded by double quotation marks.)  Note that char is really an eight-bit integer.



The keywords float, double, and the combination long double are used to represent values with fractional parts.

Bits and Bytes

If you are not familiar with bits, bytes, and words, it would be useful to review this material, possibly using your notes from an earlier course in Pascal programming.

The Integer

An integer is a whole number which is never written with a decimal point.  Integers are stored as binary numbers.  The integer 7 is written as 111 in binary for example.  To store this value in an 8-bit byte, the binary number is written as



	00000111

The Floating-Point Number

Floating point numbers  include the values between the integers, for example 3.75.  



Floating-point numbers can also be expressed in "exponential" or "E" notation.  For example, 3.75E2 is equal to 3.75 multiplied by 10 raised to the second power, or is equal to 3.75 multiplied by 100, or is equal to 375.



A floating-point number, it is broken into a fractional part and an exponent part, and the two are stored separately.





Practical Differences between Integers and Floating-Point Numbers

The practical differences between integers and floating-point numbers are as follows:



Integers can represent only whole numbers.  Floating-point variables can represent both whole and fractional numbers.



Floating-point numbers can represent a much greater range of values than integers.



For some arithmetic operations such as subtracting one number from another, floating-point numbers are subject to loss of precision.



Floating-point operations are usually slower than integer operations.
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