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Introduction

PASCAL is a programming language named after the 17th century mathematician, 

Blaise Pascal

Born: 19 June 1623 in Clermont-Ferrand, Auvergne, France
Died: 19 Aug 1662 in Paris, France

Blaise Pascal was the third of Etienne Pascal's children and his only son. Blaise's mother died when he was only three years old. In 1632 the Pascal family, Etienne and his four children, left Clermont and settled in Paris. Blaise Pascal's father had unorthodox educational views and decided to teach his son himself. Etienne Pascal decided that Blaise was not to study mathematics before the age of 15 and all mathematics texts were removed from their house. Blaise however, his curiosity raised by this, started to work on geometry himself at the age of 12. He discovered that the sum of the angles of a triangle are two right angles and, when his father found out, he relented and allowed Blaise a copy of Euclid. Blaise had his first work, Essay on Conic Sections published in February 1640. Blaise Pascal invented the first digital calculator to help his father with his work collecting taxes. He worked on it for three years between 1642 and 1645. The device, called the Pascaline, resembled a mechanical calculator of the 1940's. This, almost certainly, makes Pascal the second person to invent a mechanical calculator for Schickard had manufactured one in 1624. 

The Programming Language Pascal 

· provides a teaching language that highlights concepts common to all computer languages 

· standardises the language in such a way that it makes programs easy to write 

Strict rules make it difficult for the programmer to write bad code! 

This Online booklet can be used in many ways; you can work through it at your own pace, work in conjunction with your teacher, work on specific elements or use this booklet as a reference.
On the Huddersfield New College network the Turbo Pascal program can be found through Start/It/TPW1.5

       Turbo Pascal




The Basic format of every Pascal program
Every Pascal program has the same essential format, which is illustrated below, 

Program TITLE ( input, output );

uses (reserved word)


begin
   program statements;

   program statement

end.

program is the first word of all Pascal programs. It is a keyword (Keywords are reserved, ie, you cannot use keywords to describe variables). 

TITLE is the name the programmer gives to the Pascal program being written.
It is an identifier. Identifiers begin with a letter, then followed by any digit, letter or the underscore character ( _ ). 

(input, output) states what the program will do, ie, input and/or output data. Data is inputted from the keyboard, and outputted to the console screen. 

uses (reserved word) Each identifier in a uses clause names a unit used by the current program or 

unit.
uses identifier, ... identifier;

Example

program MyProgram;

uses WinCrt;  
{ program can now use }

                       


{ routines in WinCrt }

begin defines the starting point of the program, and provides a means of grouping statements together (ie all statements between a begin and end are considered part of the same group or block). 

program statements are commands or instructions to the computer which perform various tasks. 

end. This must always be the final statement of a Pascal program. 

ALL PROGRAM STATEMENTS AND LINES ARE TERMINATED WITH A SEMI-COLON, EXCEPT THE BEGIN AND END KEYWORDS. PROGRAM STATEMENTS PRECEDING AN END STATEMENT DO NOT REQUIRE A SEMI-COLON. 

Task 1. 

Which of the following are valid Pascal identifiers?


birthday     Too_hot?        First_Initial


 
grade        1stprogram      down.to.earth


 
see you      OldName         case

Now check your answers with your teacher.

A SIMPLE Pascal Program
Write a program to print the words 'Hello. How are you?' on the console screen. 


program MYFIRST (output);


uses WinCrt;


begin



 writeln ('Hello. How are you?')


end.

The keyword writeln writes text to the console screen. The text to be displayed is written inside single quotes. After printing the text inside the single quotes, the cursor is positioned to the beginning of the next line. 

To print a single quote as part of the text, then use two quotes, eg, 


program TWOQUOTES (output);


uses WinCrt;



begin



  writeln('Hello there. I''m fine.')


end.


program output is;

Hello there. I'm fine.


_

Note the underscore character represents the position of the cursor
write versus writeln
The write statement leaves the cursor at the end of the current ouput, rather than going to a new line. By replacing the above program with a write statement, the result is, 


program TWOQUOTES (output);


uses WinCrt;



begin



  write('Hello there. I''m fine.')


end.


program output is;

Hello there. I'm fine._

Note the underscore character represents the position of the cursor
Task 2: 

Write a program to print the following words on the console screen.
         Hello. How are you?

         I'm just fine.

Now check your answers with your teacher.
Comments
are inserted into Pascal programs by enclosing the comment within { and } braces. Comments are ignored by the computer, but are helpful to explain how the program works to other programmers. 

A Pascal program with comments 


program DEMOPROG (output);


uses WinCrt;



begin



write('Hello there.');



{the write statement does not set the cursor



 to the beginning of the next line. }



writeln('This is getting boring.')



{ This is printed on the same line as Hello 



  there, but now the cursor moves to the beginning 



  of the next line, because this time we used writeln 



  instead of write  }


end.

Task 3: 

Write out the questions shown below on a separate sheet of paper and answer the questions by filling  in the blanks with your answers. When completed check your answers with your teacher.

1: Comments are opened with ___ and closed with ___

2: The end. statement signifies the ______ of a Pascal program.

3: The write statement sets the cursor _______________________________

   ___________________________________________________________________

4: Using the writeln statement, the cursor is positioned at __________

   ___________________________________________________________________

5: When printing text using write or writeln, the text is enclosed

   using ____________________________________________________________

6: To print a single quote using write or writeln, use ______________

7: Each program statement is terminated with a ______________________

8: If the program is required to input data from the keyboard, the

   first line of the program reads

   ___________________________________________________________________

9: If the program is required to input data from the keyboard, and

   also  output data to the console screen,  the first line of the

   program reads

   ___________________________________________________________________

Pascal Variables
Variables store values and information. They allow programs to perform calculations and store data for later retrieval. Variables store numbers, names, text messages, etc. 

Pascal supports FOUR standard variable types, which are 
· integer 

· char 

· boolean 

· real 

integer
Integer variables store whole numbers, ie, no decimal places. Examples of integer variables are, 

        34       6458     -90    0      1112

char
Character variables hold any valid character which is typed from the keyboard, ie digits, letters, punctuation, special symbols etc. Examples of characters are, 

   XYZ   0ABC   SAM_SAID.GET;LOST  [ ] { } = + \ | % & ( ) * $

boolean
Boolean variables, also called logical variables, can only have one of two possible states, true or false. 

real
Real variables are positive or negative numbers which include decimal places. Examples are, 

     34.265   -3.55  0.0   35.997E+11

Here, the symbol E stands for 'times 10 to the power of' 

Types integer, char and boolean are called ORDINAL types

Using Pascal VARIABLES in a program
The basic format for declaring variables is, 


var name : type;


where name is the name of the variable being declared, and type is one of the recognised data types for pascal. 

Before any variables are used, they are declared (made known to the program). This occurs after the program heading, and before the keyword begin, eg, 


program VARIABLESINTRO (output);


   uses WinCrt;


   var  number1: integer;


        number2: integer;


        number3: integer;


begin


        number1 := 34;  { this makes number1 equal to 34 }


        number2 := 43;  { this makes number2 equal to 43 }


        number3 := number1 + number2;


        writeln( number1, ' + ', number2, ' =  ', number3 )


end.

The above program declares three integers, number1, number2 and number3. 

To declare a variable, first write the variable name, followed by a colon, then the variable type (int real etc). Variables of the same type can be declared on the same line, ie, the declaration of the three integers in the previous program 


 var number1: integer;


     number2: integer;


     number3:integer;

could've been declared as follows, 


 var number1, number2, number3 : integer;

Each variable is seperated by a comma, the colon signifies there is no more variable names, then follows the data type to which the variables belong, and finally the trusty semi-colon to mark the end of the line. 

Some example of variable declarations

program VARIABLESINTRO2 (output);


uses WinCrt;


   var  number1: integer;


        letter : char;


        money  : real;


begin


        number1 := 34;


        letter  := 'Z';



money   := 32.345;


        writeln( "number1 is ", number1 );



writeln( "letter is  ", letter );



writeln( "money is   ", money )


end.

Task 4: 

Write out the questions shown below on a separate sheet of paper and answer the questions. 

When completed check your answers with your teacher.
1.) Are the following valid variable declarations? 


 var day, month : integer;


     time       : real;


 var time : real;


     day  : integer;


     month: integer;

2.) Classify each of the following according to the four basic data types. 


34.276   ____________         -37   __________________


H        ____________         <     __________________


dd       ____________         5.09E+27 _______________


0        ____________         0.0   __________________

VARIABLE NAMES
Variable names are a maximum of 32 alphanumeric characters. Some Pascal versions only recognise the first eight characters. The first letter of the data name must be ALPHABETIC (ie A to Z ). Lowercase characters ( a to z ) are treated as uppercase. Examples of variable names are, 


RATE_OF_PAY      HOURS_WORKED   B41   X   y   Home_score

Give variables meaningful names, which will help to make the program easier to read and follow. This simplifies the task of error correction. 

ASSIGNING VALUES TO VARIABLES
Having declared a variable, you often want to make it equal to some value. In pascal, the special operator 


:=

provides a means of assigning a value to a variable. The following portion of code, which appeared earlier, illustrates this. 


var number1, number2, number3 : integer;


begin



number1 := 43;   { make number1 equal to 43 decimal }



number2 := 34;   { make number2 equal to 34 decimal }



number3 := number1 + number2;  { number3 equals 77  }

When assigning values to char variables, only one character is assignable, and it is enclosed inside single quotes, eg, 


var  letter : char;


begin



letter := 'W';   { this is correct }



letter := 'WXY'; { this is wrong, only one character allowed }

When assigning values to real variables, if the value is less than zero, use a leading zero, eg, 


var  money : real;


begin



money := 0.34;   { this is correct }



money := .34;    { this is wrong, must use leading zero }



money := 34.5;   { this is correct }

Task 5: 

Write out the questions shown below on a separate sheet of paper, answering each in turn.

When completed check your answers with your teacher.
1. Declare an integer called sum 

2. Declare a character called letter 

3. Declare a variable called money which can be used to hold currency 

4. Declare a variable called arctan which will hold scientific notation values (+e) 

5. Declare an integer variable called total and initialise it to zero. 

6. Declare a variable called loop, which can hold any integer value. 

ARITHMETIC STATEMENTS
The following symbols represent the arithmetic operators, ie, use them when you wish to perform calculations. 


+   Addition

-   Subtraction

*   Multiplication

/   Division 
Addition Example

program Add (output);


uses WinCrt;


var number1, number2, result : integer;


begin



number1 := 10;



number2 := 20;



result := number1 + number2;



writeln(number1, ‘ plus ‘, number2, ‘ is ‘, result )


end.

Subtraction Example

program Subtract (output);


uses WinCrt;


var number1, number2, result : integer;


begin



number1 := 15;



number2 := 2;



result := number1 - number2;



writeln(number1, ‘ minus ‘, number2, ‘ is ‘, result )


end.

Multiplication Example

program Multiply (output);


uses WinCrt;


var number1, number2, result : integer;


begin



number1 := 10;



number2 := 20;



result := number1 * number2;



writeln(number1, ‘ multiplied by ‘, number2, ‘ is ‘, result )


end.

Division Example

program Divide (output);


uses WinCrt;


var number1, number2, result : integer;


begin



number1 := 20;



number2 := 10;



result := number1 / number2;



writeln(number1, ‘ divided by ‘, number2, ‘ is ‘, result )


end.

Task 6:

The following program contains several errors. Copy the program onto paper identifying and correcting each error (there are seven). 


progam TEST (output)                   


uses WinCrt;


var    number1, number2; integer;      


begin;                                 


       number1 = 24;                   


       number2 := number1 * 4;         


       writeln('Help )                 


end                                    

DISPLAYING THE VALUE OR CONTENTS OF VARIABLES
The write or writeln statement displays the value of variables on the console screen. To print text, enclose inside single quotes. To display the value of a variable, do NOT enclose using single quotes, eg, the following program displays the content of each of the variables declared. 


program DISPLAYVARIABLES (output);


uses WinCrt;


var      number1 : integer;


         letter  : char;


         money   : real;


begin


         number1 := 23;


         letter  := 'W';


         money   := 23.73;


         writeln('number1 = ', number1 );


         writeln('letter  = ', letter  );


         writeln('money   = ', money   )


end.

The display output from the above program will be, 


number1 = 23


letter  = W


money   = 2.3730000000E+01

Task 7:

Each of the following expressions is wrong. . Rewrite each using correct Pascal, on a separate sheet of paper.

 Firstletter := A;                 

 StartCount:= Initial := 0;        

 Taxrate := 5%;                    

 Total := 5 plus 7;                

 Effeciency := .35;                

Task 8:


What is displayed by the following program? Enter the program, compile and run, obtain a printout and show this to your teacher.


program EXERCISE1 (output);


uses WinCrt;


var     a, b : integer;


        c    : real;


begin


        a := 1;     b := 5;       c := 1.20;


        writeln('A = ', a + 3 );


        writeln('B = ', b - 2 );


        writeln('C = ', c / 2 )


end.

Task 9:

You are required to write a program which calculates and prints on the screen, the time required to travel 3000 miles at a speed of 500 mph. Obtain printouts and show these to your teacher.

Task 10:

Write a program to calculate the gross pay for a worker named FRED given that FRED worked 40 hours at £2.90 per hour. 

GETTING INFORMATION/DATA FROM THE KEYBOARD INTO A PROGRAM
It is convenient to accept data whilst a program is running. The read and readln statements allow you to read values and characters from the keyboard, placing them directly into specified variables. 

The program which follows reads two numbers from the keyboard, assigns them to the specified variables, then prints them to the console screen. 


program READDEMO (input, output);


uses WinCrt;


var     numb1, numb2 : integer;


begin


        writeln('Please enter two numbers separated by a space');


        read( numb1 );


        read( numb2 );


        writeln;


        writeln('Numb1 is ', numb1 , '   Numb2 is ', numb2 )


end.

When run, the program will display the message 


 Please enter two numbers separated by a space

then wait for you to enter in the two numbers. If you typed the two numbers, then pressed the return key, eg, 


 237  64

then the program will accept the two numbers, assign the value 237 to numb1 and the value 64 to numb2, then continue and finally print 


 Numb1 is 237  Numb2 is 64

Differences between READ and READLN
The readln statement discards all other values on the same line, but read does not. In the previous program, replacing the read statements with readln and using the same input, the program would assign 237 to numb1, discard the value 64, and wait for the user to enter in another value which it would then assign to numb2. 

The is read as a blank by read, and ignored by readln. 

Task 11:

Assuming that we made the following declaration 


 var  C1, C2, C3, C4, C5, C6 : char;

and that the user types 


ABCDE

FOR EACH LINE, then what would each of the following statements assign to the various variables, 


read( C1 );                           


read( C2 ); read( C3 );               


read( C4, C5, C6 );                   

Write these questions and your answers on a separate sheet of paper, show your answers to the teacher when completed.

Task 12:


Assuming that we made the following declaration 


 var  C1, C2, C3, C4, C5, C6 : char;

and that the user types 


ABCDE

FOR EACH LINE, then what would each of the following statements assign to the various variables, 


readln( C1 );                             


readln( C2 ); readln( C3 );               


readln( C4, C5, C6 );                     


readln;                                   

Write these questions and your answers on a separate sheet of paper, show your answers to the teacher when completed.

Task 13:

Match the inputs and outputs for the following.....

Write the letters of the corresponding matching inputs and outputs together. When completed show this to your teacher.

program READCHARACTERS (input, output);


uses WinCrt;


var     C1, C2, C3, C4, C5, C6 : char;


begin



readln( C1, C2, C3, C4, C5, C6 );



writeln(C1, C2, C3, C4, C5, C6 )


end.


Inputs                           Outputs ( spaces shown as _ )


a) Hi there                      a) A1_B2_


b) Hi                            b) 57_4_3


   there


c) 694                           c) Hi_the


   827


d) 57 4                          d) Hi_the


   329


e) A1                            e) 694_82


   B2 C3

Task 14: 

Ohm's law states that the voltage (V) in a circuit is equal to the current flowing in amperes (I) multiplied by the resistance in the circuit (R) [ ie, E = I * R ]. 

Write a program to enter in the values of resistance and current, displaying the voltage that would exist. Obtain printouts, show these to your teacher.
Task 15: 
Write a program that inputs two resistance values, and then displays their sum value when placed in series and then in parallel. 

[ The total series resistance is R1 + R2, whilst the parallel resistance is (R1 * R2) / (R1 + R2) ] 

Obtain printouts, show these to your teacher. 

SPECIFYING THE DISPLAY FORMAT FOR THE OUTPUT OF VARIABLES
When variables are displayed, our version of Pascal assigns a specified number of character spaces (called a field width) to display them. The field widths for the various data types are, 


INTEGER -  Number of digits + 1 { or +2 if negative }


CHAR    -  1 for each character


REAL    -  12


BOOLEAN -  4 if true, 5 if false

Often, the allotted field size is too big for the majority of display output. Pascal provides a way in which the programmer can specify the field size for each output. 


writeln('WOW':10,'MOM!':10,'Hi there.');

The display output will be as follows, 


WOW.......MOM!......Hi there.          ... indicates a space.

Note that to specify the field width of text or a particular variable, use a colon (:) followed by the field size. 


'text string':fieldsize, variable:fieldsize

INTEGER DIVISION
There is a special operator, DIV, used when you wish to divide one integer by another (ie, you can't use / ). The following program demonstrates this, 


program INTEGER_DIVISION (output);


uses WinCrt;


var     number1, number2, number3 : integer;


begin


       number1 := 4;


       number2 := 8;


       number3 := number2 DIV number1;


       writeln( number2:2,' divided by ',number1:2,' is ',number3:2)


end.

MODULUS
The MOD keyword means MODULUS, ie, it returns the remainder when one number is divided by another, 


The modulus of 20 DIV 5 is 0


The modulus of 21 DIV 5 is 1

Task 16

On a separate sheet of paper answer the following question by writing the required statement.

Show these written statements to your teacher.

1. Write a Pascal statement which sums the two integer variables digit and value into the variable total 

2. Write a Pascal statement which subtracts the value 10 from the variable loop, leaving the result in the variable sum 

3. Write a Pascal statement to display the value of the integer variable total 

4. Write a Pascal statement to read in a character value into the variable letter 

5. Write a Pascal statement to display the value of the real variable small_value using a field width of three places 

MAKING DECISIONS
Most programs need to make decisions. There are several statements available in the Pascal language for this. The IF statement is one of the them. The RELATIONAL OPERATORS, listed below, allow the programmer to test various variables against other variables or values. 


=   
Equal to


> 
Greater than


<   
Less than


<> 
Not equal to

<=  
Less than or equal to



>=  
Greater than or equal to

The format for the IF THEN Pascal statement is, 


if  condition_is_true  then



execute_this_program_statement;

The condition (ie, A < 5 ) is evaluated to see if it's true. When the condition is true, the program statement will be executed. If the condition is not true, then the program statement following the keyword then will be ignored. 


program IF_DEMO (input, output);  {Program demonstrating IF THEN statement}


uses WinCrt;


var     number, guess : integer;


begin


        number := 2;


        writeln('Guess a number between 1 and 10');


        readln( guess );


        if number = guess then  writeln('You guessed correctly. Good on you!');


        if number <> guess  then  writeln('Sorry, you guessed wrong.')


end.

Executing more than one statement as part of an IF

To execute more than one program statement when an if statement is true, the program statements are grouped using the begin and end keywords. Whether a semi-colon follows the end keyword depends upon what comes after it. When followed by another end or end. then it no semi-colon, eg, 


program IF_GROUP1 (input, output);


uses WinCrt;


var     number, guess : integer;


begin


        number := 2;


        writeln('Guess a number between 1 and 10');


        readln( guess );


        if number = guess then


        begin


            writeln('Lucky you. It was the correct answer.');


            writeln('You are just too smart.')


        end;


        if number <> guess then   writeln('Sorry, you guessed wrong.')


end.


program IF_GROUP2 (input, output);


uses WinCrt;


var     number, guess : integer;


begin


        number := 2;


        writeln('Guess a number between 1 and 10');


        readln( guess );


        if number = guess then


        begin


           writeln('Lucky you. It was the correct answer.');


           writeln('You are just too smart.')


        end


end.

IF THEN ELSE
The IF statement can also include an ELSE statement, which specifies the statement (or block or group of statements) to be executed when the condition associated with the IF statement is false. Rewriting the previous program using an IF THEN ELSE statement, 


{ Program example demonstrating IF THEN ELSE statement }


program IF_ELSE_DEMO (input, output);


uses WinCrt;


var     number, guess : integer;


begin


        number := 2;


        writeln('Guess a number between 1 and 10');


        readln( guess );


        if number = guess  then


           writeln('You guessed correctly. Good on you!')


        else


           writeln('Sorry, you guessed wrong.')


end.

There are times when you want to execute more than one statement when a condition is true (or false for that matter). Pascal makes provison for this by allowing you to group blocks of code together by the use of the begin and end keywords. Consider the following portion of code, 

        if number = guess  then

        begin

           writeln('You guessed correctly. Good on you!');

           writeln('It may have been a lucky guess though')

        end      {no semi-colon if followed by an else }

        else

        begin

           writeln('Sorry, you guessed wrong.');

           writeln('Better luck next time')

        end;     {semi-colon depends on next keyword }

Task 17:

What is displayed when the following program is executed? 

Enter the following program, compile and run. Obtain a printout, show this printout to your teacher.


program IF_THEN_ELSE_TEST (output);


var     a, b, c, d : integer;


uses WinCrt;


begin


        a := 5;  b := 3;  c := 99;  d := 5;


        if  a > 6  then  writeln('A');


        if  a > b  then  writeln('B');


        if  b = c  then


        begin


          writeln('C');


          writeln('D')


        end;


        if  b <> c  then writeln('E') else writeln('F');


        if  a >= c  then writeln('G') else writeln('H');


        if  a <= d  then


        begin


          writeln('I');


          writeln('J')


        end


end.

Task 18:

Calculate the gross pay for an employee. Input the rate of pay, hours worked and the service record in years. When the service record is greater than 10 years, an extra allowance of £15 is given. Verify that the program works by supplying appropriate test data. 

Obtain printouts, show these to your teacher.

Task 19:
Write a program which inputs two values, call them A and B. Print the value of the largest variable. 

Obtain printouts, show these to your teacher.

Task 20:
Modify the program you wrote for task 19, to accept three values, A B C, and print the largest value. 

Obtain printouts, show these to your teacher.

THE AND OR NOT STATEMENTS
The AND, OR and NOT keywords are used where you want to execute a block of code (or statement) when more than one condition is necessary. 

  AND   The statement is executed only if BOTH conditions are true,


  if  (A = 1) AND (B = 2) then writeln('Bingo!');

  OR    The statement is executed if EITHER argument is true,


  if (A = 1) OR (B = 2) then writeln('Hurray!');

  NOT   Converts TRUE to FALSE and vsvs


  if NOT ((A = 1) AND (B = 2)) then writeln('Wow, really heavy man!');

Task 21:

What is displayed after the following program is executed? Enter the following program, compile and run. 

Obtain a printout, show this printout to your teacher.


program  AND_OR_NOT_DEMO (output);


uses WinCrt;


var      a, b, c : integer;


begin


         a := 5;  b := 3;  c := 99;


         if (a = 5) or (b > 2)  then writeln('A');


         if (a < 5) and (b > 2) then writeln('B');


         if (a = 5) and (b = 2) then writeln('C');


         if (c <> 6) or (b > 10) then writeln('D') else writeln('E');


         if (b = 3) and (c = 99) then writeln('F');


         if (a = 1) or (b = 2)   then writeln('G');


         if not( (a < 5) and (b > 2)) then writeln('H')


end.

CONSTANTS
When writing programs, it is desirable to use values which do not change during the programs execution. An example would be the value of PI, 3.141592654 

In a program required to calculate the circumference of several circles, it would be simpler to write the words PI, instead of its value 3.14. Pascal provides CONSTANTS to implement this. 

To declare a constant, the keyword const is used, followed by the name of the constant, an equals sign, the constants value, and then a semi-colon, eg, 


const PI = 3.141592654;

From now on, in the Pascal program, you use PI. When the program is compiled, the compiler replaces every occurrence of the word PI with its actual value. 

Thus, constants provide a short hand means of writing values, and help to make programs easier to read. The following program demonstrates the use of constants. 


program CIRCUMFERENCE (input,output);


uses WinCrt;


const   PI = 3.141592654;


var     Circumference, Diameter : real;


begin


        writeln('Enter the diameter of the circle');


        readln(Diameter);


        Circumference := PI * Diameter;


        writeln('The circles circumference is ',Circumference)


end.

SPECIFYING THE NUMBER OF DECIMAL PLACES FOR DISPLAYING REALS
The following change to the above program will print out the circumference using a fieldwidth of ten, and two decimal places. 

       writeln('The circles circumference is ',Circumference:10:2);

Task 22:

Write a program which inputs the ordinary time and overtime worked, calculating the gross pay. The rate is £4.20 per hour, and overtime is time and a half. 

Obtain printouts and show these to your teacher.

Task 23:

On a separate sheet of paper answer the following questions.

1. Which of the following is an invalid Pascal relational operator 


==


<>


<


>

2. Write a Pascal statement which compares the integer variable sum to the constant value 10, and if it is the same prints the string "Good guess" 

3. Write a Pascal statement which compares the character variable letter to the character variable chinput, and if it is not the same, prints the value of letter 

4. Write a Pascal statement to compare the character variable letter to the character constant 'A', and if less, prints the text string "Too low", otherwise print the text string "Too high" 

5. Write a Pascal statement to display the text string "Valve open", if the variable waterflow is equal to 1, AND the variable outputvalue is equal to 0 

6. Write a Pascal statement which declares a constant called MAXSIZE with a value of 80 

7. Write a Pascal statement which will display the value of the real variable degrees using a fieldwidth of 5 with three decimal places 

LOOPS
The most common loop in Pascal is the FOR loop. The statement inside the for block is executed a number of times depending on the control condition. The format's for the FOR command is, 


FOR var_name := initial_value TO final_value DO  program_statement;


FOR var_name := initial_value TO final_value DO


begin


    program_statement; {to execute more than one statement in a for }


    program_statement; {loop, you group them using the begin and    }


    program_statement  {end statements                              }


end;                   {semi-colon here depends upon next keyword   }


FOR var_name := initial_value DOWNTO final_value DO  program_statement;

You must not change the value of the control variable (var_name) inside the loop. The following program illustrates the for statement. 


program  CELCIUS_TABLE ( output );


uses WinCrt;


var      celcius : integer; farenhiet : real;


begin


         writeln('Degree''s Celcius   Degree''s Farenhiet');


         for  celcius := 1  to  20  do


         begin


             farenhiet := ( 9 / 5 ) * celcius + 32;


             writeln( celcius:8, '      ',farenhiet:16:2 )


         end


end.

Task 24:

What is displayed after the following program is executed? Enter the following program, compile and run. 

Obtain printouts and show these to your teacher. 


program  FOR_TEST ( output );


uses WinCrt;


var      s, j, k, i, l : integer;


begin


         s := 0;


         for  j:= 1 to 5 do


         begin


             write( j );


             s := s + j


         end;


         writeln( s );


         for  k := 0 to 1 do write( k );


         for  i := 10 downto 1 do writeln( i );


         j := 3; k := 8; l := 2;


         for  i := j to k do  writeln( i + l )


end.

Task 25:
Write, compile and run a program to that will for the first twenty values of Fahrenheit, print out the equivalent degree in Celsius.

(Use a tabular format, with appropriate headings). [C = ( 5 / 9 ) * Fahrenheit - 32] 

Use the statement writeln('<14>'); to clear the screen. 

Obtain printouts and show these to the teacher.
NESTED LOOPS
A for loop can occur within another, so that the inner loop (which contains a block of statements) is repeated by the outer loop. 

RULES RELATED TO NESTED FOR LOOPS
1. Each loop must use a seperate variable
2. The inner loop must begin and end entirely within the outer loop.

Task 26:

What is displayed after the following program is executed? Enter the following program, compile and run. 

Obtain printouts and show these to your teacher. 


program  NESTED_FOR_LOOPS (output);


uses WinCrt;


var      line, column : integer;


begin


         writeln('LINE');


         for  line := 1 to 6 do


         begin


             write( line:2 );


             for  column := 1 to 4 do


             begin


                 write('COLUMN':10);   write(column:2)


             end;


             writeln


         end


end.

Task 27:

Given that the reactance (Xc) of a capacitor equals 1 / (2PIfC), where f is the frequency in hertz, C is the capacitance in farads, and PI is 3.14159, write a program that displays the reactance of five successive capacitor's (their value typed in from the keyboard), for the frequency range 100 to 1000 hertz in 10hz steps. 

Obtain printouts and show these to your teacher.

Task 28:
The factorial of an integer is the product of all integers up to and including that integer, except that the factorial of 0 is 1. 

          eg,  3! = 1 * 2 * 3    (answer=6)

Evaluate the factorial of an integer less than 20, for five numbers input successively via the keyboard. 

Obtain printouts and show these to your teacher.

THE WHILE LOOP
The while loop is similar to the for loop shown earlier, in that it allows a {group of} program statement(s) to be executed a number of times. The structure of the while statement is, 


while   condition_is_true  do


begin


        program statement;


        program statement


end;         {semi-colon depends upon next keyword}

or, if only a single program statement is to be executed, 


while   condition_is_true   do   program statement;

The program statement(s) are executed when the condition evaluates as true. Somewhere inside the loop the value of the variable which is controlling the loop (ie, being tested in the condition) must change so that the loop can finally exit. 

Task 29: 

What is displayed after the following program is executed? Enter the following program, compile and run. 

Obtain printouts and show these to your teacher.
 


program WHILE_DEMO (output);


uses WinCrt;


const   PI = 3.14;


var     XL, Frequency, Inductance : real;


begin


        Inductance := 1.0;


        Frequency  := 100.00;


        while  Frequency < 1000.00 do


        begin


            XL := 2 * PI * Frequency * Inductance;


            writeln('XL at ',Frequency:4:0,' hertz = ', XL:8:2 );


            Frequency := Frequency + 100.00


        end


 end.

REPEAT
The REPEAT statement is similar to the while loop, how-ever, with the repeat statement, the conditional test occurs after the loop. The program statement(s) which constitute the loop body will be executed at least once. The format is, 


repeat


     program statement;


until  condition_is_true;   {semi-colon depends on next keyword}

There is no need to use the begin/end keywords to group more than one program statement, as all statements between repeat and until are treated as a block.

ERROR MESSAGES

Not only does Turbo Pascal produce a bright red banner with an error message, but it also positions the cursor in the source program at the point where it first determined the existence of an error. Use both clues to help fix the problem. 

· Missing semi-colon   The compiler works through the source program line by line. The missing ; is probably from the end of the line in front. The compiler keeps looking and gets to the start of the next line before it gives up.

· Unknown identifier   The compiler has found an identifier, probably one of your variables that it doesn't recognise. You have most likely used a different spelling from the original entry in the VAR statement. You can also get this error if you mis-spell a keyword, WRTIELN instead of WRITELN.

· Data-type mismatch   The compiler has found a statement which uses a data item of the wrong type. You might have used a REAL when something else such as INTEGER, CHAR or STRING was expected. You need to check the rules to find out what is permitted. Sometimes it just needs a special function to convert the data type. E.G. discrete_X := ROUND(continuous_X); 
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