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Getting Started 
 

To launch Python, depending on how your computer has been set up, you 

must: 

 

a. 'double click' on the desktop shortcut icon  

 

b. or, choose IDLE (Python GUI) from the Start Menu. 

 

This will open the Integrated Development Language Environment 

(IDLE) in which you will develop and run your Python programs. 
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IDLE works with two different windows. 

 

Python Shell window: 

This window (as shown above), the one you see when IDLE starts, is 

the 'Python Shell' window. In this window you can try out 

commands and short pieces of code to see how they will work. This 

window is also where you will see your programs executed – and it 

is also where any errors in your code will be reported to you. 

 

Document window: 

This window (as shown below) is where you will write your 

programs. It is essentially a text editor that has been specially 

adapted for writing Python programs. As you write your program it 

will highlight the different parts of your code in different colours 

and indent your code to make it easier to follow. It will help you 

match your opening and closing speech marks and brackets and 

offer you help on each of the different commands used in the 

language as you enter them. It is also where you save your 

programs and open previously saved programs.  
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When developing programs it is sometimes useful to have both windows 

open at the same time so that you can easily switch between them. 

 

  

 

 

All computer programs are made up from a set of basic building blocks.  

 

This course is in two sections: 

 

1 In Book 1 – Playing with Python, you will be introduced to the 

'building blocks' that you need to know about for your Level 4 

assessments. You will use the Python Shell for this. 

 

You will try out and experiment with the commands in the Python 

Shell window. You will then complete a written exercise to test your 

understanding of what you should have just learned – you will be 

expected to do similar exercises to pass your assessment for this 

unit. 

 

2 In Book 2 – Writing Python Programs, you will combine the 

building blocks to make programs in the Document window. You will 

use the Document window for these. 
 

These programs will build up your experience to a point where you 

can successfully complete the practical programming assignments 

for this unit's assessment. 
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1 The basic building blocks 

 

Make sure you are in the Python Shell window.  

You should see the >>> prompt. 

 

(a) Playing with numbers 

 

(i) Enter a whole number between 1 and 100 and press the 

Return key. 

 

It will be repeated in the line below and then return you to 

the >>> prompt. 

 

For example: 

>>> 12 

12 

>>>  

 

(ii) Now try entering a number with a decimal point in it. 

 

For example: 

   >>> 1.23456789 

 1.23456789 

   >>> 

 

(iii) Try it with an even longer decimal number. 

 

For example: 

   >>> 1.234567891234567890123456789 

1.2345678912345678 

>>> 

This time the number is cut off after the 15th decimal place 

(which should be accurate enough!) 
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(iv) Now try entering a really big whole number 

 

For example: 

>>> 1234567890123456789012345678901234567 

1234567890123456789012345678901234567 

>>> 

 

That's a 37 digit number (over a million, million, million, 

million, million, million) and it is quite happy with it! You 

can enter numbers more than 100 digits long and it will 

still be accepted – so dealing with very large whole 

numbers is not going to be a problem! 

 

(v) Now let's try some simple calculations: 

 

Enter: 

  >>> 12 + 5 

  17 

  >>> 12 – 7 

  5 

  >>> 12 * 4 

  48 

  >>> 12 / 3 

  4.0  

  >>> 4**2 

  16 

 (The operator ** means 'raise to the power' so 4**2 

means 42 or 4 squared.) 

 

Other programming languages use the ^ symbol instead of 

** to mean 'raise to a power'. 

 

 

 

Division always 
returns a real number 
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Try these… 

>>> 7/4 

1.75 

>>> 5/3 

1.666666666666667 

>>> 7/3 

2.333333333333335 

 

Notice that in the last two examples there is a small error 

in the last decimal place. This is caused by the way decimal 

numbers are stored in the computer's memory – while 

whole numbers (integers) are always stored accurately, 

this is sometimes not possible with numbers with a 

decimal point! You should keep this in mind if you are ever 

writing a program that involves performing millions 

calculations, because, although the error is very tiny after 

just one calculation, the more that number is used in 

further calculations the bigger this error will become – 

until possibly the error is so big that the answer no longer 

makes any sense! 

 

 Now try these… 

>>> 5 + 7 * 3 

26 

Notice that the "*" is carried out before the "+". 

 

>>> 5 + 7 / 4 

6.75 

Similarly, "/" is carried out before "+" 

 

>>> 7*2**2 

28 

This time "**" is carried out before the "*" 
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>>> 2**(2+1) 

8 

Notice this time that a calculation enclosed in a pair of 

brackets "(" and ")" is carried out first. 

 

>>> 7%4 

3 
 

The % operator works out what is called the 'modulus' of a 

division  - that is the remainder of a division – so 7 divided 

by 4 means that 4 can be divided into 7 just once with 3 

(the modulus) as a remainder. 

 

>>> 20%4**2 

4 
 

This is equivalent to 20%16 because the ** operation is 

carried out before the % 

 

>>> 7%4*2 

6 

>>> 7*7%4 

1 
 

The % operator is considered equal to a * or a / and the 

calculation uses the operators in order from left to right. 
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Calculations are always carried out in a fixed order of 

precedence: 

 

First –  any calculation inside brackets () 

Second –  raise to a power ** 

Third –   * or / or % 

Fourth – + or – 

 

Note:  a minus sign, '-', can be placed before any number, 

(e.g. -3 to make it a negative number). Technically 

this is called the unary negative, and for all practical 

purposes the '-' can be considered as part of the 

number so…  

                    >>> 2*-3 

                    -6 

 

 

 

 

 

Complete Exercise 1 in your Exercise Book and have it 

checked by your teacher before continuing. 
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(b) Playing with letters 

 

(i) Enter any short sequence of letters and press the Return 

key. 

 

For example: 

>>> abc 

Traceback (most recent call last) : 

 File "<pyshell#43>", line 1 in <module> 

  abc 

NameError: name 'abc' is not defined 

 

This is a long way of saying that Python doesn't know 

what you mean when you enter abc! This is what an error 

message looks like! 

 

(ii) Try entering these instead… 

 

>>> 'abc' 

'abc' 

>>> "abc" 

'abc' 

 

This time Python accepts the letters because they are 

enclosed in speech marks. 

 

A sequence of characters like this is called a string. When 

you want to enter a string in your programs, you must 

remember to enclose it in speech marks – doesn't matter if 

it is single or double speech marks as long as the one at the 

front is the same as the one at the end! 
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(iii) You are only expected to carry out one type of operation 

on a string – concatenation! 

 

Enter this… 

>>> 'abc' + 'def' 

'abcdef' 

 

The two strings 'abc' and 'def' have been joined 

together (concatenated) to form a single string 

'abcdef'. 

 

Note: the strings run together, there is no space 

character inserted between the two. If you want to 

concatenate two words – like a first name and a 

last name with a space between each name, you 

must remember to also include a space. E.g.  

 >>> 'Robert' + ' ' + 'Burns' 

  Robert Burns 

 

Note: some programming languages use an '&' symbol 

instead of a '+' symbol to concatenate strings. 

 

 

 

 

Complete Exercise 2 in your Exercise Book and have it 

checked by your teacher before continuing. 
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(c) Playing with variables 

 

(i) When you try this… 

>>> 24/3 

8.0 

>>> +2 

2 

You find that the result of the first calculation (24/3) was 

not saved, so when you try to add 2 to the answer it just 

responds with 2. 

 

If you want to save the result of an operation with 

numbers or strings you must use what is known as a 

variable. 

 

(ii) Now try this… 

>>>answer = 24/3 

>>>answer + 2 

10.0 

This time the result of dividing 24 by 3 was stored and 

then used to give the answer in the second line. 
 

When you entered 'answer = 24/3', Python first set 

aside a section of memory and named it 'answer'. Then 

when it met the equals '=' sign it took the answer to the 

calculation that follows it '24/3' and stored or assigned 

the result to the memory location called 'answer'. 

 

So when you came to the second line and added 2 to 

answer, Python looked up the contents in 'answer', 

added 2 to it and displayed the result '10.0'. 

 

The named location in the computer's memory is called a 

variable (because you can change its contents). 
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A variable is only created in Python when a value is 

assigned to it. 

 

Note:  Python tells the difference between a variable and a 

string by always enclosing a string in speech marks. 

If there are no speech marks, Python assumes you 

are using a variable. 

 

(iii) There are rules for naming variables… 

 

(a) Variable names must start with a letter (by 

convention a lowercase letter) 

(b) Variable names can include a numeral as long 

as it is not at the beginning (e.g. side1) 

(c) Variable names can include the underline '_' 

character (e.g. first_name) 

(d) Variable names must not contain any other 

punctuation marks, spaces or symbols. 

(e) There are some words that Python has set 

aside that you are not allowed to use as 

variable names (e.g. input) because these are 

the same words that Python uses as 

'commands'. All command words are 

reserved, which means you can't use them as 

variable names. 

(f) The variable name that you create should 

reflect the values that you will assign to it – 

that is you should use 'meaningful variable 

names'. 
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(iv) Variable 'types'. 

 

Try this… 

 

>>>result = 123 

the variable 'result' is assigned to an integer (or 

whole number type) 

 

>>>result = 1.23 

now the same variable 'result' is assigned to a 

real number (or floating point number) type. 

 

>>>result = 'abc' 

now the same variable is assigned to a string type. 

 

>>>result = True 

now the same variable is assigned to a Boolean 

type (Remember, a Boolean type can only take the 

value True or False – notice True and False 

must start with a capital letter – Python does not 

recognise 'true' as being the same as 'True'!) 

 

In Python, variables automatically assume the type 

that is assigned to them – this is not the case in 

many other programming languages where once a 

variable type has been set it cannot be used to hold 

any other type. 

 

 

Complete Exercise 3 in your Exercise Book and have it 

checked by your teacher before continuing. 
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(d) Playing with comparisons 

(i) Try entering this… 

>>> 5>3 

True 

>>> 3>5 

False 

The 'greater than' symbol '>' is used to compare the 

value to the left of the symbol to the value on the right 

of the symbol. The result for a comparison is always 

either True or False. These are what are known as 

Boolean values.  

 

In the first example, 5 is greater than 3, so the result is 

True.  

In the second example 3 is not greater than 5 so the 

result is False. 

 

(ii) The comparisons that are available for you to use are… 
 

Comparison Description 

> 

Greater than – if the value on the left 

side is bigger than the value on the 

right side then the result is True. 

>= 

Greater than or equal to – if the value 

on the left side is bigger than or the 

same as the value on the right side then 

the result is True. 

== 

Equal to – if the value on the left side is 

exactly the same as the value on the 

right side then the result is True. 

< 

Less than – if the value on the left side 

is smaller than the value on the right 

side then the result is True. 
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<= 

Less than or equal to – if the value on 

the left side is smaller than or the same 

as the value on the right side then the 

result is True. 

!= 
Not equal to – if the value on the left 

side is different from the value on the 

right then the result is True. 

 

(iii) It is also possible to compare strings. Try this… 

 

>>> 'a'>'b' 

False 

 

Strings are compared alphabetically, with letters at 

the beginning of the alphabet considered to having a 

lower value than those at the end.  

 

(Technically they are compared according to their 

Unicode value, which is a number assigned to every 

letter, numeral, punctuation mark and symbol that 

you see on your keyboard - Your teacher will 

explain more about how characters are stored in a 

computer's memory at some point in this unit.) 
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(iv) Comparisons can be combined using logical operators 

'and' and 'or' 

 

Try these… 

 

 >>> 5>4 and 5>3 

 True 

 >>> 5>4 and 3>5 

 False 

 

In the first example: 5>4 gives the result True; also 

5>3 gives the result True. When they are combined 

with the logical operator 'and', because both 

comparisons give the result True, then overall the 

result is True. 

 

In the second example: 5>4 gives the result True; 

while 3>5 gives the result False. This time when they 

are combined with the logical operator 'and', because 

one of the results is False, the overall result is False. 

 

If comparisons are combined with the logical operator 

'and', then the result will only be True, if all 

comparisons are True. 

 

Try these… 

 

 >>>5>4 or 3>5 

 True 

 >>>5<4 or 3<5 

True 

>>>5<4 or 5<3 

False 
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In the fist two examples, only one of each comparison 

was True, but when combined with the logical 

operator 'or', the overall result is True. 
 

In the last example, both comparisons are False, so 

when combined with the logical operator 'or', the 

overall result is False. 

 

If comparisons are combined with the logical operator 

'or', then only one comparison needs to be True for 

the overall result to be True. 

 

More than two comparisons can be combined… 

  

 >>> 5>3 and 5>4 or 5<3 

 True 

 >>>5<3 or 5>4 and 5>3 

 True 

 >>> 5>3 or 5>4 and 5<3 

 True 

 >>> 5<3 or 5>4 and 5<3 

 False 
 

The comparisons combined with the logical operator 

'and' is worked out first and the result is then 

combined with the logical operator 'or'. 

 

 

Tip:  Multiple comparisons can get tricky – try them 

out in the Python Shell window before using them 

in a program. 
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(v) The 'not' logical operator. 

 

The 'not' logical operator is used to reverse the result 

of a comparison or a Boolean operator. 

 

For example… 
 

 >>> 5>3 

 True 

 >>> not 5>3 

 False 

 >>> 5<3 

 False 

 >>> not 5<3 

 True 

 

Or… 

 >>> result = True 

 >>> not result 

 False 

 

For every True comparison there is already an 

equivalent False comparison. 

 

For example: not 5>3 is the same as 5<=3 

   not 6==7 is the same as 6!=7 

 

So what is the point of the not logical operator? 

 

The not logical operator is used to make your code 

more readable – make it easier to follow and if needed, 

find any mistakes. 
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For example if you have a piece of code to search for a 

particular piece of data you might set a variable called 

found to True when you find it, but want to display a 

message when you don't (when found will be False). 

In this case you would use the comparison not found 

to trigger the message. 

 

You will see examples of this in action later. 

 

 

Complete Exercise 4 in your Exercise Book and have it 

checked by your teacher before continuing. 
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(e) Playing with arrays 

(i) Try entering these… 

>>> a=[1, 2, 3] 

>>> a 

[1, 2, 3] 

>>> a[0] 

1 

>>> a[1] 

2 

>>> a[2] 

3 

 

Instead of holding just a single value, a list of values can 

be assigned to a single variable. A list of values is called 

an array.  

 

The individual values in the array are called elements.  

 

Elements can be accessed individually using its index – 

that is its position in the sequence of values counting 

from zero (0), so in the example above, the first element 

is a[0] and the last is a[2]  

 

Note:  if you enter a[3] Python will report this as an… 

'IndexError: list index out of range'. 

 

Notice that you must use square brackets '[' and ']' to 

indicate an array. If you use round brackets '(' and ')' by 

mistake it will still appear to work – but you won't be 

able to change any of the elements once the array has 

been created! – in Python this type of list is called a 'tuple' 

–but you won't be using tuples in this course! 
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(ii) Now try entering these values… 

 

   >>> a=[1, 'abc', True] 

   >>> a 

   [1, 'abc', True] 

   >>> a[0] 

   1 

   >>> a[1] 

   'abc' 

   >>> a[2] 

   True 

 

Arrays in Python can be made up of different types – this 

is not the case in most programming languages where the 

values in an array must all be of the same type. 

 

(iii) If you want to change the value held in any element you 

just… 

 

 >>> a[1] = 'changed' 

 >>> a 

 [1, 'changed', True] 

 

(iv) Enter these lines 

 

 >>> forenames=['Jack', 'Jill', 'John', 'Jenny'] 

 >>> surnames=['Brown', 'Green', 'Grey', 'Black'] 

 >>> forenames[1] + ' ' + surnames[3] 

 'Jill Black' 

 

Individual elements in an array can be used just like 

ordinary variables. 
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(v) Now try entering these lines 

 >>> a=[1, 2, 3] 

 >>> b=['a', 'b', 'c'] 

 >>> a+b 

 [1, 2, 3, 'a', 'b', 'c'] 

 

Arrays in Python can be concatenated just like strings. In 

fact a string is actually an array of individual characters. 

Each character is one element in the array. 

 

You can show this if you enter… 

 >>> my_string='abcdef' 

 >>> my_string[0] 

 'a' 

 >>> my_string[3] 

 'd' 

 >>> my_string[5] 

 'f' 

 

(vi) However, although two arrays can be concatenated, an array 

cannot be concatenated with another value or variable to make 

the list longer. For example… 

 

>>> a=[1, 2, 3] 

>>> a + 4 

Traceback: (most recent last call): 

 File "<pyshell#49>", line 1, in <module> 

TypeError: can only concatenate list (not 'int') to list 

 

 

Complete Exercise 5 in your Exercise Book and have it 

checked by your teacher before continuing. 
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(f) Playing with Input and Output functions 

 

(i) In many cases you won't know in advance what value you 

want to assign to a variable. In this case you use a special 

built-in function called input() to pause the program, ask 

the user to enter a value and then assign it to a variable, 

before allowing the program to continue. 

 

A built-in function is like a small program that exists 

within the programming language and is available for 

programmers to use without needing to know how it 

works. 

 

Every built-in function in Python has the same format… 

 

name(argument(s)) 

 

 

 

 

 

For the input() function, the argument will be a string 

– usually prompting the user to enter some information. 

 

Try this… 

 >>> first_name = input('Please enter your name: ') 

Please enter your name:  

If you then type in your first name, e.g. Eddy, then, when 

you enter… 

  >>> first_name 

'Eddy' 

You can see that the string 'Eddy' has been assigned to the 

variable first_name. 

What the function is called 
– always in lowercase. 

Information that will be 
passed to the function for 
it to use. 
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(ii) Now try this… 

    >>> age = input('Please enter your age: ') 

         Please enter your age: 14 

          >>> age 

         '14' 

Notice that although you entered a number, it is enclosed 

inside speech marks indicating that it has been stored as a 

string! 

  

If you want a number instead of a string then you must use 

another built-in function to convert the string to a number. E.g. 

  >>> age = int(age) 

  >>> age 

  14 

Now the result is displayed without the speech marks showing 

that it is now stored as a number. 

 

int() is a built-in function that converts a string to an integer 

number. If the string isn't a number then it returns an error! E.g. 
 >>> int('seven') 
 Traceback: (most recent call last) 

  int('seven') 

 ValueError: invalid literal for int() with base 10: 'seven' 
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(iii) On the other hand, you may not want the string converted 

into an integer, you may want it as a real number – as you 

might expect, there is a built-in function for that as well – 

float() 
 

 Enter this… 
 

  >>> weight=input('What do you weigh in Kg?: 

') 

  What do you weigh in Kg?: 66.25 

  >>> weight 

  '66.25' 

  >>> weight = float(weight) 

  >>> weight 

  66.25 

 The value has now been stored in the variable weight as a 

real or floating point number. 

 

Note: if you had used int() instead of float(), all digits after 

the decimal point would have been lost and only the value 

66 stored in the variable weight. 

 

 

TIP: When you want to take in a string and assign it to a variable use… 

name = input('Enter your name: ') 

 

 When you want to take in an integer value use… 

pence= int(input('How many pennies do you have? ')) 

 

 When you want to take in a real number use… 

weight = float(input('How much do you weigh? ')) 
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(iv) When you are using the Python shell, it is simple to just 

type in the name of a variable and Python will display the 

contents – however this won't work when you are in a 

program – you must use a separate built-in function to 

display the contents of a variable on the screen. 
 

 The built-in function to do this is print(). 

 

 In the Python Shell window, to see the value held in a 

variable you just type the name of the variable… 
 

  >>> age = 14 

  >>> age 

  14 

 

 In a program you must use the print() function… 

 

  >>> print(age) 

  14 

 

 Unlike in the Python Shell window, you can combine 

several things in a single print() function… 
 

  >>> name = 'Liz' 

  >>> print('Hi,', name) 

  Hi, Liz 

 

 The print() function can also form text into columns to 

make tables. Try this… 
 

 >>> print('Column 1\tColumn 2\tColumn 3') 

 Column 1   Column 2 Column 3 

 

The sequence \t makes the print jump to the next 'tab 

stop' to put the text into columns for making tables. 

 

There is also a very useful special form of the print() 

function that lets the user print information over several 

lines. 
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Try this… 

 

 >>> print(""" 

 ||||||||| 

 | o   o | 

 |   -   | 

 \-------/ 

 """) 

 ||||||||| 

 | o   o | 

 |   -   | 

 \-------/ 

 

This 'triple speech mark' version is very useful when you 

have to display a menu or help information in a program. 

It lets you do in a single command, what other programs 

need several lines to accomplish. 

  

 

Complete Exercise 6 in your Exercise Book and have it 

checked by your teacher before continuing. 
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(g) Playing with other common functions 

 

You have already met the most commonly used built-in functions 

in Python: input(), print(), int() and float(). 

 

Python has a great many built-in functions, fortunately you don't 

have to know them all, but you will need to know about one or 

two others. 

 

(i) The str() function… 

 

 >>> str(10) 

 '10' 

 

The str() function has taken the number 10 and converted it 

into a string (indicated by enclosing the 10 in speech marks) 

– Sometimes functions will only accept their argument as a 

string, so str() gives a way of converting a number into a 

string. (It does the opposite of the int() and float() 

functions which convert strings to numbers.) 

 

(ii) The len() function… 

 

 >>> len('Hello') 

 5 

The len() function is most often used to tell you how 

many characters are in a string (or if you prefer the length 

of a string) 

 

Remembering that a string is actually an array of 

characters, len() actually works out how many 

elements are in an array. This works with any array. 

 

 >>> a=[1, 2, 3, 4] 
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 >>> len(a) 

 4 

 >>> a=['abc', True, 5.123, 56, 'xyz'] 

 >>> len(a) 

 5 

 

(iii) As well as the built-in functions, Python has access to a 

huge library of 'external' functions, including such things 

as facial recognition – but that is a little beyond this 

course! 
 

A frequently used external function is used to generate 

random numbers. 
 

Enter this… 
 

  >>> import random 

  >>> random.randint(1,6) 

  5 

 

random.randint(1,6) will choose an integer from 1, 2, 

3, 4, 5 or 6 and display it – so when you try it you might not 

get the result 5! 
 

Try entering random.randint(1,6) about 10 times to 

see that it produces the digits 1 to 6 at random – just like 

throwing a single die. 
 

The arguments in the function represent the first and last 

numbers to choose from, so if you try… 
 

  >>>random.randint(2,12) 

  9 

 

This would pick numbers at random between 2 and 12 – 

the equivalent of rolling a pair of dice. 
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(iv) Sometimes you will be asked to display numbers 

formatted as money. E.g. £5.99.  In Python, you need to use 

another external function to do this. 

 

Enter this (making sure you get the case correct!)… 
 

 >>> import locale 

 >>> locale.setlocale(locale.LC_ALL,'') 

 'English_United Kingdom.1252' 

 

These two lines at the beginning of a program first loads 

the locale external functions and in the second line, 

collects information from your computer's system files. 
 

Now enter these… 

>>> cost = 9.9 

  >>> print(locale.currency(cost)) 

  £9.90 

  >>> cost = 0.234560034 

  print(locale.currency(cost)) 

  £0.23 

 

The external function locale.currency() correctly 

formats the money to 2 decimal places and adds the £ in 

front for you. 

 

(v) You will also use the range() built-in function during this 

Python programming course, but you cannot use it just yet 

as it must be used with another command which you will 

meet in (i) Playing with loops, so its description will be 

left until then. 

 

 

Complete Exercise 7 in your Exercise Book and have it 

checked by your teacher before continuing. 
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(h) Playing with selection 

 

Selection is used in a programming language to decide if a block 

of code should be executed in the program or not. This allows 

different blocks of code to be executed in different circumstances. 

 

(i) Try entering this… 

 

 >>> if True: 

   print('Now you see me') 

Notice that the second line was automatically indented and 

that it didn't start with the >>>. This is because you are now 

entering what Python calls a 'block' of code that belongs to 

the original if command. 

 

Press the Return key twice to execute the code… 

 

 Now you see me 

 

…will be displayed on the screen. 

 

Now enter this (remember to press the Return key twice at 

the end)… 

 

 >>>if False: 

   print('Now you dont') 

 

 >>> 

 

This time the print function is not executed.  

 

This is because the block immediately following the if 

command is only carried out when the condition is True 

and ignored when it is False. 

Don't forget the 
colon (:) at the end! 
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You already know that results of True or False are also 

produced when you make a comparison. So you can also 

use… 

 

 >>> if 5>3: 

   print('5 is bigger than 3') 

 

 5 is bigger than 3 

 >>> if 6!=7: 

   print('6 is not equal to 7') 

 

 6 is not equal to 7 

 >>> if 3==4: 

   print('3 is equal to 4') 

 

 >>> 

 

A Boolean variable also holds either True or False, so that 

can be used as well… 

 

 >>> found = True 

 >>> if found: 

   print('search successful') 

 

 search successful 

 >>> found = False 

 >>> if found: 

   print('search successful') 

 

 >>> 
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Comparisons and Boolean variables can also be combined using the 

logical operators to make complex decisions… 

 

 >>> if 5>3 and 'abc'<'def': 

   print('result is True') 

 

 result is True 

 >>> if 5>3 or 5>7: 

   print('result is True') 

 

 result is True 

 >>> found = False 

 >>> if not found: 

   print('The search was unsuccessful') 

 

 The search was unsuccessful 

 

(ii) Instead of the program selecting to run just one block of 

code, it can be set to offer alternative blocks of code.  

 

Try this… 

 >>> if True: 

   print('This is True') 

Press the Return and then the Backspace key – but don't 

press the Return key again just yet!  

 

Instead enter… 

 else: 

   print('This is False') 

 

This time press the Return key twice to execute the code 

 

 This is True 
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Now try this… 

 

 >>> if False: 

   print('This is True') 

 else: 

   print('This is False') 

 

 This is False 

 

When the Boolean value, after the if command, is True, 

then the block of code (which can be more than just one 

line as in these examples) immediately following it is 

executed and the block of code that follows the else: is 

ignored. 

 

Alternatively, when the Boolean value, after the if 

command, is False, then the block of code (again this can 

be more than one line) that follows the else: command is 

executed and the block of code after the if command is 

ignored. 

 

This allows the programmer to test for a condition, and 

depending on the result – either True or False, select 

which block of code to execute. 

 

 

(iii) You will find when programming, that you occasionally 

need to test for more than one condition. 

 

You could do this with lots of if commands, but that 

would be difficult to follow – unreadable! 

 

Instead the first if command can be extended with an 

elif command. 
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Try this… 

 

 >>> height = int(input('Height in cm? ')) 

 Height in cm? 172 

 >>> if height < 160: 

   print(height,'is very short') 

 elif height < 170: 

  print(height, 'is short') 

 elif height < 180: 

  print(height, 'is average') 

 elif height < 190: 

  print(height, 'is tall') 

 else: 

  print(height, 'is very tall') 

 

 172 is average 

 

When you press the Return key twice to execute the code 

this time, it will select just one of the blocks of code that 

applies to your height you entered with the input() line 

above – the others will be ignored. This is much more 

efficient than using separate if commands for each 

condition. 

 

 

 

Complete Exercise 8 in your Exercise Book and have it 

checked by your teacher before continuing. 
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(j) Playing with loops 

 

As well as offering alternative blocks of code to execute with a 

selection command, programmers often find themselves having 

to repeat blocks of code. As you might expect there are 

commands to do just that. 

 

(i) Try entering this… 

 

>>> stop = "" 

>>> while stop != 'end': 

    stop = input('What do you want to do? ') 

 

As with the if command you must press the Return key 

twice to execute the code… 

 

 What do you want to do? go 

 What do you want to do? sleep 

 What do you want to do? eat 

 What do you want to do? end 

 >>> 

 

This is what is known as a 'conditional loop'. It is called 

this because it will keep repeating a block of code until 

some condition is met. It has the format… 

 

while Boolean value : 

 

 

 

 

 

Make sure you add the 
colon (:) at the end! 

The command to start 
the loop 

The colon (:) 
indicates that a 
block of code will 
follow. 

As long as this Boolean 
value is True, the block of 
code that follows the 
colon (:) will be executed. 
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Notice, in the example you assigned a variable stop to an 

empty string "", before your started the while command. 

You then used this variable in a comparison to create the 

Boolean value to test whether the block of code should be 

executed. As long as the variable did not hold the value 

'end', the block of code was executed.  

 

The use of a variable like this is known as a sentry 

variable (because it guards the entry or exit to the code to 

be repeated.)  

 

Beware that the sentry variable must be assigned to a 

value in order to create it before you use it in the 

comparison to create the Boolean value. If you don't create 

if first then Python will report it as an undefined object 

error and the code will not execute. 

 

Note:  if the Boolean value controlling the loop never 

becomes False, then the loop will never finish – 

an infinite loop. If you have ever had a computer 

program 'hang' and you have had to restart the 

computer, it is often because a program has entered 

an infinite loop. 

 

Try this… 

 >>> counter = 0 

 >>> while counter<10: 

    print(counter) 

 

Press the Return key twice to execute the code – and read 

on! 

 

A line of '0' will race up the page – pressing any key on the 

keyboard will not stop it – you are in an infinite loop! 
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Fortunately Python does give you an emergency stop for 

programs caught in an infinite loop without having to 

restart your computer! 
 

Press and hold down the key marked 'Ctrl' and then press 

and release the key marked 'C'. Your program will stop and 

display an error message – KeyboardInterrupt. 
 

The Ctrl-C sequence will always stop a Python program 

when it is running in the Python Shell. 

 

Note: Closing the Python Shell window will also stop the 

program but you will have to restart the Python 

shell. 

 

The last program was meant to display the digits from 1 to 

10, but a line was missing.  
 

Enter this… 

 

 >>> counter = 0 

 >>> while counter<10: 

    counter = counter + 1 

    print(counter) 

 

Press the Return key twice to see the code display the 

numbers 1 to 10 as expected. 
 

This time, each time the block of code is executed in the 

loop the value of counter is increased by 1 until it 

reaches the value of 10, at which point the condition after 

the while command becomes False and the loop ends. 
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(ii) Strangely, programmers sometimes deliberately include 

an infinite loop – but they always provide a way out of it in 

the program as well! 

 

Enter this… 

 

 >>> counter = 0 

 >>> while True: 

         counter = counter + 1 

         if counter >10: 

         break 

         print(counter) 

 

Press the Return key twice to run the code. 

 

This code does exactly the same as the last program –it 

displays the numbers 1 to 10. 

 

However, this time you have provided a test inside the 

block of code that is being repeated to force the loop to exit 

– the break command. 

 

The test to end a loop is always at the beginning when you 

use a while command. Sometimes, you don't want it 

there, so an if command with a condition that leads to 

the break command can be added anywhere in the block 

of code (often at the end) that is being repeated to force 

the loop to exit at that point. 

 

 

However, think carefully before you use the break 

command as it does make your code harder to follow – less 

readable. 
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(iii) Loops started with the while command always depend on 

the condition being True for the code block to be executed 

– so they are always referred to as conditional loops. 

 

An alternative type of loop exists that repeats its block of 

code through a fixed sequence – that is the number of 

times that the loop is repeated is fixed or unconditional. 

 

The command for this is for. 

 

Try this… 

 

 >>> for number in range(10): 

   print(number) 

 

…as usual, press the Return key twice to execute the code.   

 

You will see the digits 0 to 9 displayed. 

 

The sequence of digits was created by the range() built-

in function each time the loop repeated. 

 

The range() function is quite versatile, in that it can 

produce different sequences of numbers. 

 

For example… 

  >>> for number in range(0, 50, 5): 

    print(number) 

 

…will produce the numbers 0 to 45 going up in fives each 

time. 
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While… 

  >>> for number in range(10,0,-1): 

    print(number) 

 

… will count down from 10 to 1. 

 

The format of the for command is… 

 

 

 

 

 for variable in sequence: 

 

 

 
 

Note:  range(10) gives the digits 0 to 9 not 1 to 10! 

  Similarly, range(0,50,5) did not include 50 and 

range (10,0,-1) did not include 0!  

 

  This is because when the sequence reaches this 

value, the loop ends so it is never used in the block 

of code that is being repeated. 

 

Often the for command will just be used to repeat a 

block of code a fixed number of times without using 

the value of the variable assigned from the 

sequence… 

  

 >>> for number in range(10): 

   print('Hello') 

for command to 

indicate the start of 
an unconditional 
loop. 

The list that the 
loop will work its 
way through. 

Line must end 
in a colon (:) to 
show a block 
of code follows 

The variable holds the 
current value from the 
sequence as the loop is 
executed. 

The in command is used in this 
case to assign the current value in 
the sequence to the variable. 



 
44 Book 1 – Playing with Python – Level 4 

 

…will print the string 'Hello' ten times. 

An array is also a sequence, so the for command 

can be used with this as well. 

 

Try this… 

 

 >>> names = ['Jill', 'John', 'Jennie', Jack'] 

 >>> for element in names: 

  print(element) 

 

…will print out the individual elements of the array, 

one under the other. 

 

The for command is particularly useful when a 

program has to perform some operation on each 

individual element in an array.  

 

 

 

Complete Exercise 9 in your Exercise Book and have it 

checked by your teacher before continuing. 
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(k) Playing with comments 

 

The final command you need to know about when 

programming does nothing! 
 

It is called a comment. 
 

You add comments to your programs as reminders of what 

you are doing at each point in the program. (Think of them 

as 'Post-it™' notes attached to your program.) 

 

In Python, if you want to add a comment to a line, you start 

it with a hash (#) character. For example: 

  

  >>> #This is a comment line. 

  >>> 

When the Python interpreter comes to this line it ignores 

it. 
 

Comments can also be added to the ends of program lines 

just by starting the comment with the hash (#) character. 

 

>>> 5 + 3 – 2 #simple calculation 

6 

>>> for greeting in range(5): #multiple greeting 

  print('Hi') 

Hi 

Hi 

Hi 

Hi 

Hi 

>>> 
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Note: Everything after the hash (#) symbol is ignored by 

the Python interpreter, so you cannot place 

comments in the middle of a program line – only on 

a line by themselves, or at the end of a program line. 

 

 

 

When you write a new program, you will be expected to 

always start off by entering some comment lines, stating… 

 The title of the program 

 Your name and class 

 The date you started writing the program. 

 

During the course of writing the program you will also be 

expected to make comments describing in simple terms 

what a variable is being used to hold, and what is the 

purpose of the different sections of program code. 

 

 

 

Complete Exercise 10 in your Exercise Book and have it 

checked by your teacher before continuing with Book 2 – 

Writing Python Programs. 

 

 


