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Basic Program Structure
Program Hello_World;

{This program outputs “Hello World” to the screen.}

uses wincrt;
{tells the computer you need to the “wincrt” unit}

Begin

{beginning of main program}

   Writeln (‘Hello world!’);

End.
The basic program structure begins with the header Program along with a name identifying the program. Names should reflect what the program does.

The end of each line of code ends with a semi-colon (;). This is called a delimiter which instructs Turbo Pascal that an instruction is complete. If there is no semi-colon, the program will crash (e.g. not run)!

Text located between the ‘{‘ and ‘}’ (or squiggly brackets) are known as comment brackets. 

Turbo Pascal ignores text within the comment brackets. This allows the programmer to type in relevant notes about the program.

The main program always begins with the word Begin.
Writeln -  this command is used to display text to the computer screen. It includes a carriage return (moving the cursor back to the left-hand side of the screen) at the end of the line.

Write -  this command is also used to display text to the computer screen, however it does not include the carriage return.

The end of the program always ends with the End command followed by a period (.). Otherwise, Turbo Pascal doesn’t know where the end of the program is.
Variables

If variables are used, they must be declared at the beginning of the program or procedure. 

They are declared using the var command:

var Counter : integer;

{declares an integer variable}

       Name, Name2 : string;
{declares two variables of type string}

Variables also come in different types or flavors to hold different types of data.

Here are a few of the most common variable types :

Integer - any positive whole number

String - any list of characters (e.g. a, b, c, A, B, C, 1, 2, 3) up to a maximum of 255 characters

Real - any decimal value

Char - any single character value (e.g. only the letter G, or T, etc.)

Boolean - a TRUE or FALSE value

In order to read data into variables, the following commands are needed :

Readln - this command reads in the data along with the carriage return character once the Enter key has been pressed.

Read - this command is similar to Readln however it does not store the carriage return character.

When displaying the information in a variable, the Write and Writeln commands are used.

Program structure with variables :
Program Namer;

uses wincrt;

Var  Name : string;

Begin

   Writeln (‘Hello, what is your name?’);

   Readln (Name);

   Writeln (‘Nice to meet you ‘, Name, ‘.’);
{note how variables and strings are separated with comas!}

End.
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The easiest way to think of selection statements is ‘a fork in the road’. If you want to go to one place you either take the left fork or the right fork and so on. The simplest selection statement in Turbo Pascal is the if…then… statement. More complex selection statements are variations of the if…then…statement. 

Selection statements involve conditions. That is, if something holds then you proceed on, otherwise do something else. Here’s an example :
Program Year_Verifier;

{This program asks for your year of birth and determines if you’re part of the techno generation}

uses wincrt;

Var Year : integer;

Begin

   Writeln (‘So what year were you born in?’);

   Readln (Year);

   If (Year > 1980) then begin

      Writeln (‘Congratulations! You qualify for our free computer memory giveaway!’);

   End;

End.

Often you might want to compare values. In this case, logical operators (e.g. AND, OR, NOT, <, >, =) become critical. Here are a few and how they work:

Or :
<Expression 1> or <Expression 2> …

If any one of the expressions is TRUE, then the entire statement is true.

And :
<Expression 1> and <Expression 2>

Both expressions have to be true in order for the entire statement to be true.

Program Year_Verifier;

{This program asks for your year of birth and determines if you’re part of the techno generation}

uses wincrt;

Var Year : integer;

Begin

   Writeln (‘So what year were you born in?’);

   Readln (Year);

   If (Year > 1980) and (Year < 1990) then begin

      Writeln (‘Congratulations! You qualify for our free computer memory giveaway!’);

   End;

End.
Not :
not <Expression1>

This is true if the expression is 
false to begin with and false if the expression was true to begin with. In a nut shell, it takes the opposite of the expression.

<,>,=:
These are the same as the equivalent math symbols for greater than, less than, or equal to.  You can also use greater or equal to, or  less than or equal to.
So what are some more complex selection statements? The next one to know about is the if…then…else…statement. It’s basically the same as the if…then… statement, but the else part instructs Pascal on another course of action. For example, if you’re 16 and over and have a car then drive to school, else take a bus.

Program Year_Verifier;

{This program asks for your year of birth and determines if you’re part of the techno generation}

uses wincrt;

Var Year : integer;

Begin

   Writeln (‘So what year were you born in?’);

   Readln (Year);

   If (Year > 1980) then begin

      Writeln (‘Congratulations! You qualify for our free computer memory giveaway!’);

   End

   Else begin

      Writeln (‘Sorry you lost.’);

   End;

End.
If you want to test for another condition if the first one is false, you can add more conditions to an if statement using an Else If.  The computer will only check your else if condition if the first if condition is false, otherwise it ignores it.

Program Year_Verifier;

{This program asks for your year of birth and determines if you’re part of the techno generation}

uses wincrt;

Var Year : integer;

Begin

   Writeln (‘So what year were you born in?’);

   Readln (Year);

   If (Year > 1980) then begin

      Writeln (‘Congratulations! You qualify for our free computer memory giveaway!’);

   End

   Else If (Year < 1970) then begin

       Writeln (‘Sorry you don’t qualify’);

   End;

End.
So suppose you have a lot of selection statements! You really don’t want to type out 15, 20, 30, or 4,000,000 if…then… statements. That’s where the case statement comes in handy. Here’s a sample use:

Program Age_Requirements;

{This program takes your age and gives you key characteristics of people in that age range.}

uses wincrt;

Var Age : integer;

Begin

   Writeln (‘So, how old are you?’);

   Readln (Age);

   Case Age of


1:   Writeln (‘Have you been toilet trained yet?’);


2..10 :     Writeln (‘Aww…you’re just a young one!’);


11..17 :   Writeln (‘You probably like (or know someone who likes) the Backstreet 


   Boys!’);


18..25 :   Writeln (‘You are asking the supreme question : What am I going to do 


   with my life?!!!!’);


26..100 :  Writeln (‘Readings are unclear today. Please come back later!’);

    End; {end of case statement}

 End.
Notice that at the end of the case statement is the End statement. Another thing to remember is that case is restricted to ordinal types (in other words you can’t use real or string types, values must be singular in nature).
Loops




Loops are great if your program has to repeat a certain section of code many times.  They are found in games and almost all computer software.

For Loop:

Program For_loop;
uses wincrt;
Var  
counter: integer: {a counter is needed for all for loops}


Num: integer     {some number I’ll be adding to}

Begin

   Num := 0; 

{initializing the variable num}

   For counter := 1 to 10 do begin
{1 to 10 = 10 repetitions}

      Num := num + 5;   {for every repetition of the loop, I’m adding 5 to Num}

   End;

   writeln (num);

{what number should we get?}

End.
Basically, for loops can be considered to be definite loops where we know how many times the program will go through the loop.

The variable name counter is NOT important -- it can be changed to num, or whatever you like (as long as it is declared in the var section).

1 to 10 specifies the lower and upper limits. It doesn’t have to be an integer, it can actually be of type char, just make sure that the counter is of the same type as your upper and lower limit. 

For instance:
Program For_loop2;

uses wincrt;

Var ch: char;

Begin

   For ch := ‘a’ to ‘z’ do begin

      Writeln (ch);

   End;

End.
Program For_loop2 uses a counter with the name “ch” and the loop is repeated 26 times from ‘a’ to ‘z’.

Instead of counting from lower limit to upper limit, we can actually count from our upper to lower limit with the expression downto.
for counter := 10 downto 1 do begin…. End; This will count from 10 to 1!

The for loop limit and loop counter CANNOT be changed in the body of the loop!!   Meaning, once the loop has started, it will go on for however many number of times specified. A command which changes the value of the counter in the body of the loop will have an effect on the number of repetition of the loop.

Lastly, it is possible to have nested for loops where there is a for loop inside another for loop. This means for every repetition of the outside for loop, we’ll have to go through every repetition of the inside for loop.
Repeat … Until Loop:

Program Repeat_Until; 

uses wincrt;

Var name: string;

Begin

   Repeat 

      Writeln (‘What is your name?’);

      Readln (name); 

   Until name = ‘Ricky’;
{loop termination evaluated here}

End.
The program above keeps asking the user for a name until the user types “Ricky”. Note that no matter what the user types, the loop is repeat at least once, because the condition which causes the loop to terminate is evaluated at the END of the loop.

‘Ricky’ is case sensitive. Meaning if the user types in ‘ricky’ instead of ‘Ricky’, the program will keep right on going!

Repeat…Until is an example of an indefinite loop where we don’t know exactly how many times this loop to repeat, it all depends on what the user’s responds are.

Aside…. What is the difference between ‘:=’ and ‘=’? 

‘:=’ is assign. This assigns values to variables.

ie. num := 1; {integer variable ‘num’ is assigned the value of 1}

‘=’ is compare. This compares something to something else.

ie. if num = num2 then …… {num is being compared to num2}

While Loop:

Program While_loop;

   uses wincrt;

   Var name: string;

Begin

   Writeln (‘What is your name?’);

   Readln (name);

   While name <> ‘Ricky’ do begin

{loop termination evaluated here}

      Writeln (‘What is your name?’);

      Readln (name);

   End; {end of while}

End.
Note that if on the first try, the user types in “Ricky”, we do not enter the loop. We only enter the loop name does not equal to “Ricky”. The important thing to know about While loops is that the condition which causes the loop to terminate is evaluated at the BEGINNING of the loop.

Similarly, this is another example of an indefinite loop. We don’t know how many times this loop will repeat itself.
Infinite Looping:

They are undesirable!!

In a loop, the body of the loop has the power to change conditions so that eventually, the loop termination condition will be met. An infinite loop is a loop where the body of the loop does not bring the loop closer to termination.

Simply put, make sure that conditions which cause a loop to terminate can occur.

For example, we will have an infinite loop if we are adding 2 to an odd number and the loop termination condition is for the number to be an even number.

Program Infinite_looping;

   Var X: integer;

          Y: integer;

   Begin

       Y := 15;

       Repeat


X := X + 1;

       Until Y = 20;

   End.


Arrays




The simplest array is the variable type string. However, arrays need not be restricted to 255 characters like the string type. So arrays provide flexibility, can be of any type (including string), and allow for easier storage and retrieval of data.

An array is basically a group of variables using the same name.  You could imagine an array to be a row of cupboards in your kitchen.  The row has one name, but you refer to each individual cupboard using a number or index.
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In the following example the array is called Storage and a variable called Counter is used to reference the number of each element in the array.

Program Store_Numbers_In_Array;

uses wincrt;

Type ArrayTYPE = array [1..100] of integer;

Var counter : integer;


{used to move through the array}
       Storage : ArrayTYPE;

{used to store the numbers in a 1D array}
Begin

   Writeln (‘Begin entering 100 numbers and press enter at the end of each number.’);

      For counter := 1 to 100 do begin


Readln (Storage [counter]);

      End;

   Writeln (‘Here are the numbers that you entered.’);

      For counter := 1 to 100 do begin


Writeln (Storage [counter]);

      End;

End.

To setup an array, follow these steps:

a)  After your program header create your own data type by using the Type declaration followed by the type name (e.g. ArrayTYPE).

b)  In the same line specify that it is an array using the array declaration, specify the size of the array followed by the array type (e.g. string, char, integer, another user-defined type).

c)  Finally, create a variable name using your specific array type. In the above example, the variable Storage is defined as being of type ArrayTYPE.

Procedures and Functions
Procedures and functions are used to divide up a program into more manageable parts. Procedures are called in the main program. However procedures can be called inside other procedures.

Program Display_Procedures;

uses wincrt;

Procedure Opening_Line;


Begin

   Writeln (‘Hello, I’’m located in the procedure!’);

End;

Begin

{beginning of main program}

   Opening_Line;
{calls the procedure “Opening_Line” as declared above (no variables)}

   Writeln (‘Now I’m in the main body of the program!’);

   Writeln (‘The end!’);

End.

{end of main program}
Functions are used to return a value. For example a function could contain a calculation. When the function is called, it will return a value and similar to variables, must have a type. 

Procedures do not return values directly.

To call a procedure or function, just type in the name of the procedure or function in the body of the main program (don’t forget to provide variables when calling the procedure if needed)

Program Use_Function;

uses wincrt;

Var Num1, Num2, Answer : integer;
{declares three variables of the same type together}

Function Add (Num1, Num2 : integer) : integer;
{“:integer” = function Add returns an integer value}

Begin

   Add := Num1 + Num2;

End;

Begin

   Writeln (‘Give me a number.’);

   Readln (Num1);

   Writeln (‘Give me another number.’);

   Readln (Num2);

   Answer := Add (Num1, Num2);
{calls function Add, with variables Num1, Num2 in brackets}

   Writeln (‘The sum of ‘, Num1, Num2, ‘is ‘, Answer);

End.

Procedures can have value parameters or variable parameters.

Value parameters are restricted to the procedure and receive its value when the procedure is called. Value parameters also don’t change values:

Program Dummy;

uses wincrt;

Procedure Need_Val (Words : string);

Begin

   Writeln (‘I am spitting out random characters.’);

   Writeln (Words);

End;

Begin


{Main Program}

   Need_Val (‘asdfi c;vna jvioenf’);

End.


{Main Program}
Variable parameters are open to both the procedure and the main program.

However because they are variable, they can be changed by the procedures.
Program  Dummy2;

uses wincrt;

var number: integer;

Procedure Change_Value (var num: integer);

   var temp: integer;
{a local variable that ceases to exist after Procedure Change_Value is done}

   begin

      num := 5;

 end;

begin

{main program}

   number := 1;

   writeln (‘Before entering procedure, the number is ’, number);

   Change_Value (number);

   writeln (‘After executing the procedure, the number is ‘, number);

end.

What happened? Now, try the same program, only this time, leave out the word var in the line:

   Procedure Change_Value ………
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