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There are many high-level programming languages to choose from. For IGCSE Computer Science the high-level 

programming languages recommended are Python, Visual Basic or Java. The use of one of these languages is also 

required for A Level Computer Science.  

 

Many programming languages need an interactive development environment (IDE) to write and run code. IDEs are 

free to download and use. 

 

Programs developed in this chapter will be illustrated using the following freely available languages:  

 

» Python a general purpose, open-source programming language that promotes rapid program development and 

readable code. The IDE used for screenshots in this chapter is called IDLE.  

 

» Visual Basic, a widely used programming language for Windows. The IDE used for screenshots in this chapter is 

called Visual Studio.  

 

» Java, a commercial language used by many developers. The IDE used for screenshots in this chapter is called 

BlueJ. 

 

The traditional introduction to programming in any language is to display the words ‘Hello World’ on a computer 

screen. The programs look very different, but the output is the same: 
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8.1 Programming concepts  
 

There are five basic constructs to use and understand when developing a program: » data use – variables, constants 

and arrays  

 

» Sequence – order of steps in a task  

» Selection – choosing a path through a program  

» Iteration – repetition of a sequence of steps in a program  

» Operators use – arithmetic for calculations, logical and Boolean for decisions. 

8.1.1 Variables and constants  

In a program, any data used can have a fixed value that does not change while the program is running.  

 

A variable in a computer program is a named data store than contains a value that may change during the 

execution of a program. In order to make programs understandable to others, variables should be given meaningful 

names.  

 

A constant in a computer program is a named data store than contains a value that does not change during the 

execution of a program. 

 

Not all programming languages explicitly differentiate between constants and variables, but programmers should 

be clear which data stores can be changed and which cannot be changed. There are several ways of highlighting a 

constant, for example: 

 
 

It is considered good practice to declare the constants and variables to be used in that program. Some languages 

require explicit declarations, which specifically state what type of data the variable or constant will hold. 
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Here are some sample declaration statements in pseudocode and programming code – just look at the sections for 

pseudocode and the programming language you are using. 

 

 

8.1.2 Basic data types  

In order for a computer system to process and store data effectively, different kinds of data are formally given 

different types. This enables:  

 

» Data to be stored in an appropriate way, for example, as numbers or as characters  

 

» Data to be manipulated effectively,  
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» Automatic validation in some cases. The basic data types you will need to use for IGCSE Computer Science are:  

 

» Integer – a positive or negative whole number that can be used with mathematical operators  

 

» Real – a positive or negative number with a fractional part. Real numbers can be used with mathematical 

operators  

 

» Char – a variable or constant that is a single character  

 

» String – a variable or constant that is several characters in length. Strings vary in length and may even have no 

characters (known as an empty string); the characters can be letters and/or digits and/or any other printable 

symbol (If a number is stored as a string, then it cannot be used in calculations.)  

 

» Boolean – a variable or constant that can have only two values TRUE or FALSE. 

 

8.1.3 Input and output 

For a program to be useful, the user needs to know what they are expected to input, so each input needs to be 

accompanied by a prompt stating the input required. 

 

In a programming language the data type of the input must match the required data type of the variable where the 

input data is to be stored. All inputs default as strings, so if the input should be an integer or real number, 

commands are also used to change the data type of the input (for instance, in Python these are int() or float()). 
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For a program to be useful, the user needs to know what results are being output, so each output needs to be 

accompanied by a message explaining the result. If there are several parts to an output statement, then each part 

is separated by a separator character. 

 
Examples of the complete programs are shown below: 

 
 

 

 

 

 

 



www.focuscollege.lk  +94 74 213 6666  
   

8 
 

 
8.1.4 Basic concepts When writing the steps required to solve a problem, the following concepts need to be used 

and understood:  

 

» Sequence  

» Selection  

» Iteration  

» Counting and totalling  

» String handling  

» Use of operators. 

8.1.4(a) Sequence  

The ordering of the steps in an algorithm is very important. An incorrect order can lead to incorrect results and/or 

extra steps that are not required by the task. 
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8.1.4(b) Selection  

Selection is a very useful technique, allowing different routes through the steps of a program. For example, data 

items can be picked out according to given criteria, such as: selecting the largest value or smallest value, selecting 

items over a certain price, selecting everyone who is male 

IF statements  

Look at some of the different types of IF statements available in your programming language. 
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Case statements  

Case statements are used when there are multiple choices to be made. Different programming languages provide 

different types of statement to do this. Have a look at the method your programming language uses. 
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8.1.4(c) Iteration  

As stated in Chapter 7, there are three types of loop structures available to perform iterations so that a section of 

programming code can be repeated under certain conditions. These are:  

 

» Count-controlled loops (for a set number of iterations)  

» Pre-condition loops – may have no iterations  

» Post-condition loops – always has at least one iteration. 
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Count-controlled loops  

FOR loops are used when a set number of iterations are required. Look at some of the different types of FOR 

statements with a counter starting at one, finishing at ten and increments by two for every iteration. 

 

Condition-controlled loops  

When the number of iterations is not known, there are two options:  

» Pre-condition loops which may have no iterations  

» Post-condition loops which always have at least one iteration. Look at some of the different pre- and post-

condition loops used in your programming language. 
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8.1.4(d) Totalling and counting  

Totalling and counting were introduced in Chapter 7 as standard methods. Take a look at how these methods are 

implemented in your programming language. Totalling is very similar in all three languages. 

 

8.1.4(e) String Handling 

String handling is an important part of programming. As an IGCSE Computer Science student, you will need to write 

algorithms and programs for these methods:  

 

» Length – finding the number of characters in the string. For example, the length of the string "Computer Science" 

is 16 characters as spaces are counted as a character.  

 

» Substring – extracting part of a string. For example, the substring "Science" could be extracted from "Computer 

Science".  

 

» Upper – converting all the letters in a string to uppercase. For example, the string "Computer Science" would 

become "COMPUTER SCIENCE".  

 

» Lower – converting all the letters in a string to lowercase. For example, the string "Computer Science" would 

become "computer science". 
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These string manipulation methods are usually provided in programming languages by library routines, see later in 

this chapter for further use of library routines. 
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8.1.4(f) Arithmetic, logical and Boolean operators  

Arithmetic operators  

All programming languages make use of arithmetic operators to perform calculations. Here are the ones you must 

be able to use for IGCSE Computer Science. 

 
Logical operators  

All programming languages make use of logical operators to decide which path to take through a program. Here are 

the ones you must be able to use for IGCSE Computer Science. 

 
Boolean operators 

All programming languages make use of Boolean operators to decide whether an expression is true or false. Here 

are the ones you must be able to use for IGCSE Computer Science. 
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8.1.5 Use of nested statements  

Selection and iteration statements can be nested one inside the other. This powerful method reduces the amount 

of code that needs to be written and makes it simpler for a programmer to test their programs. 

8.1.6 Procedures and functions  

When writing an algorithm, there are often similar tasks to perform that make use of the same groups of 

statements. Instead of repeating these statements and writing new code every time they are required, many 

programming languages make use of subroutines, also known as named procedures or functions. These are defined 

once and can be called many times within a program. 

Procedures, functions and parameters  

A procedure is a set of programming statements grouped together under a single name that can be called to 

perform a task at any point in a program.  

 

A function is a set of programming statements grouped together under a single name that can be called to perform 

a task at any point in a program. In contrast to a procedure, a function will return a value back to the main 

program.  

 

Parameters are the variables that store the values of the arguments passed to a procedure or function. Some but 

not all procedures and functions will have parameters. 

Definition and use of procedures and functions, with or without parameters 
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Procedures with parameters  

Here is an example of how a procedure with parameters can be defined in pseudocode. 

 

 

Functions  

A function is just like a procedure except it always returns a value. Just like a procedure it is defined once and can 

be called many times within a program. Just like a procedure it can be defined with or without parameters. 
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Instead of naming them functions, different terminology is used by some programming languages. Functions are 

known as:  

» Fruitful functions in Python  

» Functions in VB  

» Methods with returns in Java. 

 

The keyword RETURN is used as one of the statements in a function to specify the value to be returned. This is 

usually the last statement in the function definition. 

 

 
Just like with a procedure, a function call must match the function definition. When a function is defined with 

parameters, the arguments in the function call should match the parameters in the procedure definition. For IGCSE 

Computer Science the number of parameters used is limited to two. 

 

When procedures and functions are defined, the first statement in the definition is a header, which contains:  

» The name of the procedure or function  

» Any parameters passed to the procedure or function, and their data type  

» The data type of the return value for a function. 

Local and global variables  

A global variable can be used by any part of a program – its scope covers the whole program.  

 

A local variable can only be used by the part of the program it has been declared in – its scope is restricted to that 

part of the program. 
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8.1.7 Library routines  

Many programming language development systems include library routines that are ready to incorporate into a 

program. These routines are fully tested and ready for use. 

 

You will need to use these library routines in your programs for IGCSE Computer Science:  

» MOD – returns remainder of a division  

» DIV – returns the quotient (i.e. the whole number part) of a division  

» ROUND – returns a value rounded to a given number of decimal places  

» RANDOM – returns a random number. 

 

 

8.1.8 Creating a maintainable program  

Once a program is written, it may need to be maintained or updated by another programmer later. 

 

A maintainable program should:  

» Always use meaningful identifier names for: 

– variables – constants – arrays  – procedures – functions 

» Be divided into modules for each task using: – procedures– functions  

 

» Be fully commented using your programming language’s commenting feature. 
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8.2 Arrays  
An array is a data structure containing several elements of 

the same data type; these elements can be accessed using 

the same identifier name. The position of each element in 

an array is identified using the array’s index. 

8.2.1 One- and Two-dimensional arrays  

Arrays are used to store multiple data items in a uniformly accessible manner; all the data items use the same 

identifier, and each data item can be accessed separately by the use of an index. 

8.2.2 Declaring and populating arrays with iteration  

One-dimensional arrays  

A one-dimensional array can be referred to as a list. Here is an example of a list with 10 elements in it where the 

first element has an index of zero. 
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Two-dimensional arrays 

A two-dimensional array can be referred to as a table, with rows and columns. Here is an example of a table with 

10 rows and 3 columns, which contains 30 elements. The first element is located at position 0,0. 

 

 

8.3 File handling  
8.3.1 Purpose of storing data in a file  

Computer programs store data that will be required again in a file. While any data stored in RAM will be lost when 

the computer is switched off, when data is saved to a file it is stored permanently. 
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8.3.2 Using files  

Every file is identified by its filename. In this section, we are going to look at how to read and write a line of text or 

a single item of data to a file. 

 

Here are examples of writing a line of text to a file and reading the line of text back from the file. The pseudocode 

algorithm has comments to explain each stage of the task. 
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Revision questions 
1. Four statement types and four examples are shown below. Draw a line to connect each statement type to the 

correct example 

 
2. A programmer writes a program to store a patient’s temperature every hour for a day. State the data structure 

that would be most suitable to use and give the reason for your choice.  

Data structure ...................................................................................................................................  

Reason ..............................................................................................................................................  

 

3. Identify two different selection statements that you can use when writing pseudocode. 

 

4. Most programming languages include basic data types. Ahmad is describing the basic data types he has used. 

State the data type that Ahmad is describing in each sentence. Choose the data type from this list of programming 

terms. 

 
A number with a fractional part that can be positive or negative and used in calculations  

Data type ..........................................................................................................................................  

 

A whole number that can be positive, negative or zero and used in calculations  

Data type ..........................................................................................................................................  

 

A single number, symbol or letter  

Data type ..........................................................................................................................................  

 

A sequence of characters  

Data type .......................................................................................................................................... 

 

A data type with two values, True or False  

Data type .......................................................................................................................................... 
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5. Four validation checks and four descriptions are shown. Draw a line to connect each validation check to the 

correct description 

 
6. A programmer writes a program to weigh baskets of fruit in grams, keeping a total of the weight and counting 

the number of baskets. The total weight is stored in a variable Total and the number of baskets is stored in a 

variable BasketCount.  

 

Explain, including examples of programming statements, how totalling and counting could be used in this program. 

 

7.  
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8. 

 
9.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


