Basic Terms & Concepts

Before we  write our first program, there are some terms and concepts that we need to grasp.

Braces

As simple as they look, the braces ( {  } ) are one of the most important components of a C/C++ program. Their usage defines blocks or constructs. A block or construct can be defined as zero or more statements enclosed by braces such as

 {

    statements

 }

We will examine several constructs, including functions and loops.

Header or Include files.

C++ is an extremely powerful language. It is also an extraordinarily complex language. In order to reduce the level of complexity that the programmer is exposed to, a number of “add-on” files have been created. These make certain operations that would be very difficult in “raw” C++ relatively easy. The add-on files are referred to as header or include files.

Let us take the example of input and output, I/O as it is referred to. Using raw C++ it would take an extraordinary effort to put text on the screen or accept input from the keyboard. However, there is a header file called IOSTREAM.H that makes life easy for us, at least as far as I/O is concerned. All header files have the .H extension.

Basic I/O

In IOSTREAM.H, two special objects have been created for us. The names of these objects are cout and cin. You may regard these two objects as two machines, very complex machines that do two very simple but necessary tasks.

cout

cout stands for console-out. The cout object takes whatever is inserted into it and displays it on the screen. cout works with an operator (<<) called the insertion operator. This operator’s task is to insert data into the cout object, the cout object then displays the data on the screen.

Examine this code:

1.   int num;              // create an int object called num

2.   num = 456;         // assign the value 456 to num

3.   cout << num;      // put the value of num on the screen.

In lines 1 & 2 we create an object named num and assign it the value 456. In line 3, we use the insertion operator to “extract” the value of num (456 in this case) and “insert” that value into the cout object. The cout object would then display that value on the screen. 

cin

cin stands for console-in. It is the mechanism we use to capture input from the keyboard. The cin object works with an operator (>>) called the extraction operator. Note that it faces the opposite way from the insertion operator. This operators task is to “extract” a value from the cin object and insert it into another object.

Examine this code:

1.   int num;              // create an int object called num

2.   cin >> num;       // take a value from the keyboard and place it in “num”.

The cin object works this way. It causes the cursor to remain on the screen until the user enters some input and presses the enter key. Immediately on the press of the enter key, the cin object seizes the data that was input by the user and holds on to it for a split-second. The extraction operator now comes into play. It “extracts” the data from the cin object and “inserts” it into the object on the right, “num” in our example. Therefore, when this line of code (line 3) has executed, num would have in it the value entered by the user.

Flow of control

The term flow-of-control refers to the order in which statements are executed during the course of a program. When the operating system is executing a statement, that statement is said to ”control” the system. When that statement has finished executing, the operating system moves to the next statement and that statement now controls the system. The control thus “flows” from statement to statement.

Control Constructs

A control construct is a statement or unit within a program that is used to alter the default order in which program statements are executed. In programming in general, there are three control constructs:

 Sequential

 Decision

Iteration

Sequential 

In sequential flow, the flow of control merely flows from one statement to another from top to bottom. This is the most basic type of programming.

Decision

This construct "asks a question". You must remember that in C++ as in every other computer language, when we ask a question, there are only two possible answers: true or false. In C++, this is implemented by the if - else construct and the switch construct.

Iteration
Iteration means repetition. This is the loop construct. In programming in general, there 

are two types of loops: test-before and test-after. In C++, the test-before loop is 

implemented by the "while loop" and the "for loop". The test after is implemented by the "do - while" loop.

Function

A named collection of statements, and possibly data, that is used to perform some

task for a program that has one point of entry and one point of exit.

All code, except for a few defining statements, in a C or C++ program, must be written in a function. A C or C++ can contain several functions. Since it has several functions, the question becomes: “which function executes first?”

The answer is that in every program, there must be one and only one function named “main()”.

A function has this form:

void main()            function header

{

   statements             function body

}

The function header has three parts:

· The function name

· The return type

· The parameter list

Return type        parameter list


void            main     (  )


            function

            name

The purpose of these three parts is beyond the scope of this class. For this class we will always use the function header shown earlier for all our programs. Although a C/C++ program can contain several functions, for this class we will only use programs containing one function, main.

