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Teacher's Introduction

The resource is ideal for anyone wanting to learn how to program in Python, i
Computer Science at KS4. It may also be useful for introducing KS5 students
although this was not the intention of the resource.

Python for KS4 will introduce students to Python using a practical approach. T
followed by specific syntax, followed by examples. The interpreter is used thrc
hands-on experience. There are extensive practice exercises at the end of eac
test what has been covered in each chapter. The practice exercises will have a
difficult questions, with the majority of the questions designed to test student
task is a scenario-based exercise, similar to a controlled assessment, and is de
experience in developing a larger solution.

Answers and worked solutions are provided in printed format (at th
data files on the accompanying CD-ROM.

Optional: each chapter is summarised in videos on my YouTube channel; you
the videos for free. Please note that the purpose of these videos is to supplem
as a substitute for this resource. http.//www.youtube.com/user/syringe876

How to use this resource
To be an effective computer scientist and programmer requires good theoreti
the aim of this guide is to offer support to achieve both of these.

It is recommended to use a “flipped classroom” method with this guide, altho
method. Here, teachers can use technology (the resource and videos in this c&
familiar with the key concepts before their lesson which will give the teacher t
with students in the classroom and to solve more difficult problems.

1) The teacher should give students access to chapter notes, examples and ex
2) The students should read, practise and watch the companion videos beforg
3) The teacher should guide the students through solving the practice exercis:

Ideally, these should be done during the lesson. Hint: adapt the solution tc

The project task was deliberately created to use most of the concepts covered
on the use of data structure (class and list) for a working solution. Teachers ca
outcome, focusing on how students use functions, variables, classes and othe
assessments have a similar structure.

Teachers should allow students to refer to and use this guide in preparation fc
other project work, as there is a natural build-up to this.

About the author

Patrick Dawkins (s a qualified teacher with more than
10 years teaching experience. He read for a BSc in
Computer Science and Mathematics. He obtained the
qualified teacher status (QTS) from Brunel University,
England. He lectured in Computer Science and updates* made to
Mathematics at a teacher training institution for two resources your schog
years. He has served as an examiner for Mathematics
and Computer Science. He now teaches GCSE and GCE
ICT, GCSE Computer Science and GCE Mathematics.
While not teaching or writing, Patrick enjoys reading, * resulting from minor
exercising and watching Criminal Minds. teachers and peer reviews,

Register your email
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Key to Conventions Used in this Resource

1) Program code that can be interpreted is displayed using the Courier S

b
Example: \
int (“Thi d b int ted”) \\\
prin is code can be interprete "
- " 4 \\\\\
= Q\\\\\\§
N
2) Place holders (normally used for variables) are denoted by the use of k-
.
Example: R
\%‘\
len (<string_name>) § o
%

W

HH

St

.

%\\

\\\
\x\\\\

\\\\

.

3) Thisis the Python interpreter Codes typed here will be interpreted.

P

AR R R

////%
K "

4) This is the script mode. Codes written in this mode will have to run in
normally use this for larger programs. Notice that there are no chevro

//

%
S

//

\\\\\\
‘\\\ \%
\\\\5

L

\\\\\\\\\

Version of Python
The version of Python that is used throughout this resource is version 3.3.
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Specification Mapping

AQA GCSE Computer Science (4512)

Subject Content l

Learning Outcomes

Be able to describe the difference between constants and var

3.1.1 Constants,

Understand when to use constants and variables in problem-

Variables and Data

Understand the different data types available to them

Types

Be able to explain the purpose of data types within code

Understand and be able to program with one- or two-dimen

Be able to explain what a data structure is

3.1.2 Structures

Be able to create their own data types

Understand and be able to explain why data structures can m
simpler

Understand the need for structure when designing a coded s

3.1.3 Program Flow
Control

Understand and be able to describe the basic building blocks
sequencing, selection and iteration)

Understand what procedures and functions are in programm

Know when the use of a procedure or function would make s
the coded solution

Know how to write and use their own simple procedures and

3.1.4 Procedures and

Know about, and be able to describe, common built-in functi
language

Functions

Use common built-in functions in their chosen language whe
problems

Understand what a parameter is when working with procedu

Know how to use parameters when creating efficient solution

Understand the concept of parameters and return values wh
procedures and functions

3.1.5 Scope of
Variables, Constants,
Functions and
Procedures

Know what is meant by the scope of a variable, constant, fun

Be able to discuss and identify the different types of error tha
(i.e. syntax, runtime and logical)

Understand that some errors can be detected and corrected

3.1.6 Error Handling

Understand that some errors will occur during the execution

Know how to detect errors at execution time and how to han
prevent the program from crashing, where desirable

3.1.7 Handling

Know how to use an external file to read and write data in a wa
the programming language used and the problem being solve

External Data

Know how to read and write from an external database in a w
the programming language used and the problem being solv

3.1.15 Database Be able to explain the terms record, field, table, query
Concepts
Be able to create simple SQL statements to extract, add and
3.1.15a Query database
Methods (SQL) - — —
Have experience in using these SQL statements from within t
Python for KS4 Page 3 of 112
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OCR GCSE Computing (J275)

Unit A451

‘ Subject Content |

Learning Outcomes

2.1.7 Programming: |c) Explain the difference between high-level code and m
Programming ) )
Languages d) Explain the need for translators to convert high-level
2.1.7 Programming: | 9) Understand and use sequence in an algorithm
Control Flow in h) Understand and use selection in an algorithm
Imperative Languages | iy Understand and use iteration in an algorithm
j)  Define the term variable and constant as used in an im
k) Use variables and constants
2.17 Erogrammlng: [) Describe the data types integer, real, Boolean, charact
Handling Data in S - -
Algorithms m) Select and justify appropriate data types for a given p
n) Perform common operations on numeric and Boolean
o) Use one-dimensional arrays
2.1.7 Programming: | pP) Describe syntax errors which may occur while develop
Testing g) Understand and identify syntax and logic error
Unit A452
‘
‘ Subject Content | Learning Outcomes
a) Identify and use variables, operators, inputs, outputs ah
b) Understand and use the three basic programming co
the flow of a program: sequence; conditionals; iteratio
¢) Understand and use suitable loops including count- a
) loops
2.3.1 I?rogrammmg d) Use different types of data including Boolean, string, i
Techniques . ; .
appropriately in solutions to problems
e) Understand and use basic string manipulation
f)  Understand and use basic file handling operations: op
close
g) Define and use arrays, as appropriate, when solving p
Python for KS4 Page 4 of 112
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What we will learn: What you need to
v" What is computer science? v How tousea compu:
v" Algorithms v" How to use, downlo
v" High-level and low-level languages :
v" (ompilers and interpreters

0.1 Definitions

Computer science is the study of the design of algorithms, their propert
mechanical realisation.

An algorithm is a collection of unambiguous and executable operations tc
amount of time.

Computer scientists are therefore concerned with designing computer pro:
Although computers are fairly recent in the form we know them (the first
years ago), computer science can trace its roots back far before that. Both'
building some mechanical device to execute them date back some 1,500 y:
important skill that a computer scientist must possess is problem solving :
multiple solutions is prevalent throughout this text. With this in mind, it is :
computer scientist to be able to assess and compare solutions and choose
addition to thinking about a solution, this text is concerned with expressin:
solution in Python code. :

Computer programming is an interesting way of creating instructions for
produces results for the users.

These instructions can be written using programming languages such as C
book will focus on programming in Python.

What is Python?
Python is an interpreted, general purpose programming language which c:
programming called programming paradigms. Languages that support m:
paradigms are called hybrid languages.

Python is an interpreted language. Python can operate in two modes, nami
script mode. We typically use the interactive mode to test and debug sm
script mode for running larger projects.

Python for KS4 Page 5 of 112
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Downloading and Installing Python
Python is an open-source programming language and is

therefore free to use. You can download Python from s

http.//www.python.org/download/. In this resource we EE \
will be using version 3.3.0. \\\

Once you have installed the correct version of Python, you R\\\\\ @
can start the IDLE Python GUL. Figure 1 shows what the .

e

s
8 \%

\\\\

\“\‘\‘\‘\*\*\‘\‘\‘\‘\‘\\\%

s

SR

o

\\\@

interpreter should look like.

B

Low-Level vs High-level Language

Python is a high-level language. High-level languages are
written using codes that are similar to human read
language; for example, we use statements such as

print (), input (), to print and take input from the
user respectively. One could perhaps guess what these
statements do without even seeing them in action.

s
i mm

P

e
E \\
There are also low-level languages, these are also known as machine IangLi \\\%
understand low-level language (machine language) and therefore all high-
translated to machine language before they can be executed. Table 1 belo; %‘\\\\\\\\\\\\Q
these two types of language. \§ §
T
Low-Level Language | High Q\\\% \§
No conversion needed since the computer already | Codes have to be co: \\\\\%
understands machine language; as a result, code and therefore take e i\§
will execute faster. conversion. \:\
Much more difficult to rea‘d and u.nderstand by Easier to understand \\\\
other programmers as all instructions have to be . .
A i X aligned with everyda
written in machine code. :
Very specific to the computer that the program is Programs are portal:;
written for abstracted away frot;
' CPU.
Only support primitive data types understood by Suppprt a'W|der rans
functionality where t
the computer.
data type.
Table 1
COPYRIGHT
PROTECTED

There are two methods of exaction available to the programmer, namely c:

I3
g

Education ‘

Python for KS4 Page 6 of 112




Compiler vs Interpreter
A programming language is interpreted if the source code goes directly tc
however, with a compiled language, such as C, an intermediary file is cre
which is then executed.

The instructions that are written in Python, or any other programming lang
code. Compilers then create object code or byte codes of the entire progrz
the computer. On the other hand, interpreters take each line, translate anc
before turning its attention to the other line.

Interpreter

Program Code
If a>b then:
_prin(tue) mmp Interpreter
else:
print(“false”)

\_/_

Compiler

Program Code

If a>b then: Obi
print("true”) Compiler Ject
else: Code

print(“false”)

\_/

Figure 2

There are clear trade-offs with using compilers and interpreters. Compile
execute, there are two reasons for this; firstly, the compiler does all the t
Since all the translation is done during compilation, there is no need to do:
therefore the compiled code is executed faster. With the interpreters, each
execution; the interpreter interleaves, translates and then executes the coc
entire program is examined during compilation, the compiler has the abilit
and find opportunities for optimisation, whether by using less processing E

efficient method for carrying out a computation or by using fewer resourcs
executes one line at a time and therefore uses more resources and process

Interpreted programs are easier to debug. Quite often one writes a progra
but which produces a different output when executed. With a compiler, so
impossible to stop a program in the middle of execution to examine the st
with an interpreter it is often easy to do this. After all, an interpreter transl:
therefore you can stop execution after each line. Fortunately, compilers are
the facility called steppers. Steppers are used to stop programs in the mid
(look for errors in) them; these are becoming increasingly available with bo

Python for KS4 Page 7 of 112
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Introduction Practice Exerci

1. Download and install Python.

2. What is computer science?

3. What s the difference between a compiler and an interpreter?

5. What are the advantages and disadvantages of using an interpreter?

6. The central notion of computer science is that of an algorithm. Expla

7. What are the two modes that Python can operate in?

Python for KS4 Page 8 of 112
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8. Pythonis a high-level language. How does high-level language diffe

low-level language? i
s

\\\
i \\\\
s\\\\\\\\\\

9. \\\@
\\\\\
.
\\
%
x\‘\‘\‘\‘\‘\‘\‘\‘\‘\\\“é
10.

HH

\\\

%\\

- -
~

\\\\

P

/

i

////%
i

//

,%

//////

\\\\\\

‘\\\\\

L

\\\\\\\\\
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Chapter 1: Numbers and Basic

What we will learn: What you need to
v" How to do mathematical calculations v Simple mathematice
* Addition * Multiplicationand division v Order of operations
o Subtraction e« Floor quotient :
v Order of operations

1.1 Let’s Write Our First Program

To find the value of any calculation in Python we use the print () functio

mathematical statements and return the value of the calculations requested:

built-in function that prints to the standard output device, which is the mo

functions in more detail in a later chapter. The print () function can also w

Syntax:
print (<value>)

Where <value> can be a literal or a variable. In this case, it will print the \
location.

Examples:

Printing a number

»>»> print {7}

7

e

Addition

2> print (2+4})
&
s

Subtraction

»>>> print {10-3}
-
P

Python for KS4 Page 10 of 112
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Multiplication

>»» print (4%3)
12
50

Division

>»>» print{l2/3}
4.0
PSS

Exponent/Power

x> print {S¥%2)
25
S

Floored Quotient

»>> print{7//2}

3

>»> print{l1//2)}
G
>

In mathematics, if we divide 7 by 2, we get 3.5; if we want to get the roore§
down to the nearest whole number) in Python, we can use the floored quc
will evaluate to 0 since in mathematics 1 divided by 2 is 0.5. :

1.2 Order of Operation

Python evaluates the correct order of operations; therefore, it will g
calculation 3*4+2. -

=3> print{3¥4+2)

14 ,

U ( Hint: 3*4+2 and 3% (4+

Python knows and unde

is quite different from: Lprint the correct result

>3 print{3%{4+2}}
i8
>3

The code below prints the number of seconds in a week:

>»> print {(7*24%&0*60)
&l4800
e e
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Practice Exercise 1

1. Write a program in Python to print out the number of seconds in a 3

et
W

o
S

i ;
("

2.  Write a program in Python to print out the number of seconds inay

3. Use Python as a calculator. The operations are just the same as whai

i
mathematics. \\\Qé\i

\ o3

4. A high-speed train can travel at an average speed of 150 mph. How %\\\\\\\\\

travelling at this speed to travel from London to Glasgow which is 41
Give your answer in minutes. :

i

m‘\‘\‘\‘\‘\\\\%

s

SR

5. Using the help facility on Python. Type help() to start the online facié \\\ o
R = R

.
view the keywords that are available in Python. Get help on the “i

P

-
ol

i

o
W

i

=

6. Use the interpreter to execute the following: i
a. 49/7

c. 20%3 § §

d. 17//3 @\\\\\\\

- o

e. 7%*3 \\\\\\\\\@

7. Use Python to evaluate the following: \\\E

a. If you are going on holiday to France how many Euros would vy; I

convert £500 at an exchange rate of £1=€1.20. " \\\\

b. Onreturn from your holiday, you now have €320. How many ¢
at an exchange rate of £1 = €1.32. Use Python to calculate thi

8. The volume of a sphere is given by V = %ﬂ?’?’. Use Python to find th

with a radius of 10 cm. COPYRIGHT
PROTECTED

9. Insert brackets in the expression 36/9-2 to get:
a. 2

b. 5.12 ‘ v ig

g

Education
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Chapter 2: Values, Variables and

What we will learn: What you need to
v" Definitions of values, variables and expressions v" (hapter 1: Evaluate
v" Assigning vales to variables calculations in Pythe:

v" Evaluate expressions
v Storevalues ina statement

2.1 Definitions

Values are any literal that can be stored in a memory location. Values can
characters, or special symbols. We often carry out operations on values.

Examples of values are:
6
42
True
False
25

A variable is a named memory location. We assign values to variables. In
with a letter of the alphabet; it can also contain numbers and underscores
spaces. We cannot use keywords for variable names, these are reserved in
use.

Words such as: 4value, my age, &sales and while are all invalid
error if you try to use them in Python. This is because they meet the criter
reserved keywords. Figure 3 shows a list of reserved keywords used in Pyt

>»» help{'keywords'}

Here is a list of the Python kevwords. Enter any kevwor

False def if
None del import
Tris elif in
and glse is
as except lambda
assert finally nonlocal
break for not
class from or
continue glohal pass
e

Figure 3
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We should also ensure that meaningful names are used so that one can r.
Examples of some meaningful names are:

age

height

name

length _of_ room

item23

positionZ23

These are all valid variable names; programmers normally use the undersc:

long words as in Iength_of._room above. Another technique used is to
begin each new word with a capital letter, for example IengthOfRoom is

An expression is a combination of operator and operations that evaluate
expressions are:

6

6+5

7*%24

(3*%23) + 20

a>b

An assignment statement is used to store the value of an expression in a
an expression to a variable. For example:

= age = 23
»>»>» temperatures = 20

>»> number of students = 28
>3 Hint: The first lineis r
>»> minutes in a vear = 365*24%60
>»>»> marks = {3I¥15} + 12

Qtu&cnt

ﬁtiag - temperature, numbﬁl - of

In the example below, we use a variable to store values of the length, wid
area of a rectangle.

>>> length = 12

»»> width = 4 ‘ o
ﬁiﬁ»;‘x} area c:f rehtangle length *width
> ..;;area of _Le\,fangle}
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In this example, we use variables, expressions and statements to find out t:
all years have 365 days).

= age = 23
>»> number of days alive = age *365
e Erlnt(numﬁer of days allve)

2.2 Multiple Assignments

Python allows us to do multiple assignments. Each statement on the right-:

value is stored in the corresponding variable on the left-hand side.

=»> age, height = 23, 6
>»>» print{age, height}

23 0
Pepeges

The values on the left are actually stored in a tuple (we will discuss this mc:
Chapter 4) then assigned to the variables on the right. This provides a nea*‘

in Python. For example:

=»> age, height = 23, 6

»>»» print{age, height)

23 8

=»> age, height = height, age
»>»>» print{age, height)

& 23

e

Notice that after the first assignment, age has the value 23 and height has

the statement:
age, height = height, age

The values are swapped and now age has the value of 6 and height has the
significant and in most other programming languages you will have to use
the values of two variables.
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Practice Exercise 2

1. Write a program that assigns the variables length and
width as 18 and 7 respectively. Use the variables to
calculate the perimeter and area of the rectangle. d

et
W

o
S
L F

\§
g
s
..

2. Write a Python program that defines a variable called days_in_s
assign 192 to the variable. The program should then print out the to
school from Year 7 to Year 11, assuming that each day you spend 6

2
iz

iy

3. What value will be printed on the screen? 5 5
marks = 25 \ §

i

marks = marks + 10 &w&&%

.

print (marks) B

=
B
§$&§§

W

i

i
s

i

4. Given the code below, what value will be
printed to the screen?

time spent = 34 # in minutes

#.after one migutes §§§§§

time_spent = time spent +1 %\ §

print (time_ spent) §§ §§
L&
-

L

=

5.  Which of the values below would be printed on the screen from th

a. 5040 &\\\\\\\“\\\\\\
b. 210 oy
c. 720

d. Error

hours_in a week = hours _in_a day * 7

hours_1in a month = hours_in _a week * 30 # assum

a month

print (hours_in a month)

6. What is the value of score after running the following code?

seore = 24 COPYRIGHT
new soore = score +2 PROTECTED

7. a.

I3

g

Education

b.  Whatis the value of y after running the code?
x, y = 23, 45
x = ¥
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8. Which of the following are not valid Python variable names?

S
.

\3

\\\
i \\\\
s\\\\\\\\\\

S
.y

\\\\\

m‘\‘\‘\‘\‘\\\\%
a. 365 = days_in_a_year By

— == R,
there are 365 days in a year - @_W§§

b

o \
C. days in a year = 365 - \§&§§
d. Days_in_a_year = 365 ég e s \\

\\§\

name countryl item34

&item _age bestHeight

9. How do we use the help () functionin Python?

ZJ’/

2

y
-

10. Which of the following statements will assign the value 365 to the v¢
days_in_a_year? Z

2

.

P

s

\\\\

//«fﬁ
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@
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Chapter 3: Data Types
What you need to

What we will learn:

v" Data type definition v Mathematical calculy
v" Use the type function to find out the data type of an object v’ Assigning values to:
v String operations expressions

v Evaluate value of

3.0 DataTypesinPython

Data types tell the interpreter the range of values that can be stored and thé
subtraction, comparison, concatenation, etc.) that are possible for a given
common data types used in Python. They are also used in most other prog

\ Data type | Values they store |

Integers Positive and negative whole numbers | int

Stores any number that can be
Floating-point represented on the number line

Float

number

Decimal or fractional numbers
List Holds an array of data []
Character Single character on the keyboard Char
Boolean True/false values
String Sequence of character Str

Table 2

3.1 Integers

Integer is one of the three numeric types in Python (int, float and comple
which means there is no need to explicitly declare this, but Python knows £
naturally. We can find out the type of any object in Python by using the
function will return the data type of any given object. We will discuss c1

>x»» Waluse = 35
>>> type {value}
<class 'int's
P

We could declare values to be integers explicitly if we want to, for examp

5> X = int {34}

>=> 0y = int{24.9}

>>> printi{x, Vv, %-V}

34 24 10

S
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We declare the variable value to be of type integer; notice that 24.9 will be
hence 24 will be stored in the variable y. In Python, integers have unlimitec
the main operations that are defined for integers in Python. ' P —
-
Operation | Example | \\\
Addition X +y Sum of x and y iy
Subtraction X -y Subtract y from x Q\\\\§
Multiplication X*y Multiply x by y \\\\\i&\\§
Division X/y Divide x by y ﬁ\?\\\\&%
Integer division X//y Divide x by y and returr R
Modulo X%y Remainder of x / y §\\\\\\
Negate -X Negative value of x \\\\ §
Absolute value abs(x) Absolute value or magr% \\‘\\\\\x‘\‘\‘\‘\‘\\\%
Cast int(x) x converted to an integ: S
Power pow(X, y) x raised to the power o @\\\\\\\\\\\
Power X **y X raised to the power \\\\@

Table 3 S

ke %\\\

- -
3.2 Floating-Point Number 5
] i
»
Floating-point humbers are similar to real numbers as encountered in m \%\\\\\Q
difference is that a floating-point number can have a decimal point. In Pytt §\ \
. . . E e
is based on the data type called double in programming language C. The \\\\\\\\\\
implements data type based on the underlying machine, and therefore the \\\\\“\\\Q
\\&

machine dependent. We use the keyword float for floating-point numbe

L

‘\\\\\\\\\

»x> valus = 56.34
> value

56.34

> Lype{value}
<class *float'>
>

Similar to integers, there is no need to explicitly declare a variable to be of
operations defined in Table 3 above.

COPYRIGHT
PROTECTED

3.3 Strings

A string is a collection of characters. Strings are essential in all programming
operations defined with them. In Python, we use single or double quotatio

Which quote to use?
Strings begin and end with single or double quotes. You must end with t
with. This makes it possible to include quotations within a text. For exam

I3

g

Education ‘

>»» message = THsilo Ben I'm happy Lo isarn alxk
»>>> print {message)
Hello Ben I'm happy te lsarn about string today

e ol

.’:‘

Python for KS4 Page 19 of 112




Python also allows users to use single quotation marks in a text to allow t
example:

»>> message = ‘Martin ILuther famous spsech "I have 8 ¢
>»> print {message}
Martin Luther famous speech "I have a dream™ iz very ins
e

Hint: Begin and end%
quotation marks. i

3.3.1 Assigning Strings to a Variable
The following code assigns the string September to the variable month:

>»» month = *Septamber®
»»> month

'Septenber’

o~

It is possible to use square brackets and index number to access individuai

=»> month = “September®
»>»> print (month}
September

=»>» letter = monthil}
>»> print{lietter}

=

PO g

Above, we assign letter to month[1], and the letter e is printed. This ma

second character in the word ‘September’; it turns out that the first positio

therefore the word September is stored in this manner in Python.

Position> 0 1 2 3 4 5 6 7 8
Content|S|e|p|t|e|m|b|e|r|

A loop can be used to go through the string month, we will discuss the “f

when we discuss control structures.
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month = “September” wWill make this assignment:

>»> month
'Septenber?
e> i=0

letter in month:
print {monthiil}
i=i+l

i B R 5]

o E

&

Hint: Whenever
starts from the

W
W
"

The emphasis here is on the values of i; notice that first
time i is assigned to 0 and therefore the first print

statement will execute month[0].

What will month[-5] print?

>»>» month = *September® Indextrror: strin
>>> month{l0}
Traceback {most '?""am“*nt call Iasti:

File "opyshalldads Iine 1, in <mod

rmonth {107
T > 3
IndexBrror: =

cring index out of rangs
x> monthi-10
P

Traceback {most yecent call lastl:
File "<opyshall@ToeY, Iins 1, in <mod
month{-314]
Indexfrrory: string indsx out of rangs

o

The index error is a common programming error and should be avoided.
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3.4 Other String Operations

3.4.1 Subsequence

In Python we can select a subsequence of a string by using a colon in squ
and end position that is required. Python will print the first position and st
position. If we leave the start position out, then Python will start from the

end position; in a similar manner if we leave the end position out then Pyt

character in the string.
Syntax: <string>[<start position>:<end position>]

Example

»a>» omonth = TSepibamber®™
=2 monthil: e}

*tem'

=»> monthiz 6]

'Septem’

> monthié:r]

Thex'

-5

3.4.2 Finding Strings within Strings
The find() method returns an integer that represents the starting position

a string. If the sub-string is not contained in the string then -1 is returned.:

Syntax: <string>.find(<substring>)

Example:

It ITe
L0 L8

»»> hoyle="It 1
> hoyle.find{ 'ns

\A

=»> hoyie.find{'for svery actions’}

3.4.3 Finding the Length of a String

The Ien () method returns the number of characters in a string; this inclu
characters. Len () is an operator that can be used on any collection of obj
discuss in Chapter 6.

Syntax: len (<string>)

Example:

>>> month='Septenber’
>3 lsanimonth}
g

>
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3.5 Upper-Case Character

The upper() method returns a copy of the string with all letters in upper
Syntax: <string>.upper()

Example:

>x>» month='Septenber’
==> month.uppexr{}

' SEPTEMEBER®

>

3.5.1 Lower-Case Character
The /ower() method returns a copy of the string with all letters in lower c

Syntax:<string>.lower ()

Example:

i3

>>»> month="'5Ssptemaby®
»»> month. lowerd{)
'septenmsbr’

e

3.5.2 Concatenate String (+)
Concatenation refers to joining two or more strings together. We use the
Python. Concatenation cannot be used for string and numeric data types

Syntax:<string> + <string>

Example:

»>> greeting
e oname = CBan

U o~ F v o i T 23 Y <
Traceback {most yecsnt lasth:
e ¥ 7, ¥ e o TY Y S ¥ ey 5 JECTREP. 3 .
File “«pyshellfids®, 1. in <modules
- T T e N <
*heliic' + 15

The error above is a type error; this happens whenever you try to apply
an operation that is not defined over the data type, in this case wheneve
you try to concatenate string and integers.
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Multiplication is defined for strings and integers.

x> ‘helloa ' O%3
'hello hello hello
el

3.6 Testing for Membership Using the In Operator

The in operator is used to test for membership within a given sequence. Tk
a string but can be used with any collection of objects. The in operator wil
found, and FALSE otherwise.

The following code tests to see if p appears in the word “"September”.

=»> month = TSepitamher®
>=> 'p' oin month

True

»>»> Yyt oin month

False

gt s

From the code snippet above, seeing as p appears in September, True Is

returned when we test if v appears in the word.

3.7 (Converting Data Type

int()
the int () function.

Syntax: int (<value>)

Where <value> is the value to be converted to an integer; Python will cony:

otherwise it will give an error message.

Example:

e yalus= 457

»»> Lype{value}
<class "sty'e

>=> tvps{ int{value}}
<claszss 'int's>

s

To convert from one data type to another, the buiilt functions are used. To

Note that we assign a value to the string ‘45', this is confirmed by using th
On the fourth line we check the type of int (value). This statement int:;

string to an integer and hence int will print as the type. It is not possible 3
as we can see from the example overleaf.
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Traceback .
g:e'axz.e “e‘;’.}y }'

e

We can convert floating-point numbers to integers.

> value = 45.%9483738
>»> type{value)

<glass 'filcat'>

=»> typs{ int{value}}
<cliazss "int's

>»» int{value)

45

B

Note that int () will convert floating-point numbers, but in the conversio
number is not rounded up or down, the whole number is simply taken an
ignored.

float()

float() will convert a given value to a floating-point number.
Syntax: float (<value>)

Where <value> is the value to be converted to a floating-point number, P
it can, otherwise it will give an error message.

Example:

»»>» fioat {32)
32.0
e

str()
str() will convert a given value to a string.

Syntax: str (<value>)where <value> is the value to be converted

Example:

»>> stri{d5}
2 ] 45!
b

Note that ‘45" is now a string.
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3.8 Taking Input from the User

input()

We use the input() function to prompt the user for data. We can then assi
default expected value is a string, and therefore the converters discussed i
have to be used to change the data to the required type, if this is possible

Syntax: input (“<prompt>" )

Where <prompt> is the message to be printed on the screen, Python will
input (keyboard).

Example:

»»> name = input{®
What iz vour name? Benjamin
»>> print{"Hello ™ + name}
Hello Benjamin

e

In the following example, the program asks the user to enter two number
screen. Note that this will require type conversion.

»>> numberl = int
Plsase enter the
%y number? = int |
Pleasse enter the
>>> print{"The
The sum is 7
gy
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Practice Exercise 3

1. Write a Python program that stores your favourite quotationinav

et
W

o
S
L F

\\§
g
s
..

5. What is the data type of x in the code snippet below? '
s

SR

=
B
§N§§

W

i

i
s

.

s
Tt

g
i

e

2. Define a variable called “name” that assigns your name to it.
3. Write a Python program that asks the user for three numbers and p

4. Write a Python program that asks the user for their name and age a
screen with a warm message.

2
iz

2

-
G i

.

. - ) Yok 3
e ®x o= 34,867
S

i

i

F

e
Bty

s

s

S

8. Use the slice operation / subsequence to print “key” from the varia
a. Title = "“Python for key stage 4”7

9. Use the variable below and the concatenation operation to print th

b. Name = "“Benjamin” COPYRIGHT
PROTECTED

Greetings to print: “Hello Benjamin, Python is fun”

10. What will the following code produce?
title= “Python for key stage 4”7
for letter in title:
| 19
print (letter)

g

Education
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Chapter 4: Functions

What we will learn: What you need to| 1\\\\\\\\\§
v’ Definition of a function v’ Variables
v’ Syntax of functions v’ Expressions \?\ ey
v ' v aF el
Return values from a function y \Slgzlizeersnents Q\\\\ w§
s

e

s
8 \%

\\\\

\“\‘\‘\‘\*\*\‘\‘\‘\‘\‘\\\%

s

SR

4.1 Definition 5

o

"
Functions are blocks of codes that perform specific tasks. It allows us to §\\\\;
computations more than once. Functions take an input and can return an ¢ c %\\\
multiple inputs or no input, have multiple outputs or no outputs at all. P \\\
functions for us, such as print (), type(), abs(), these functions \\\\\\\\
are supplied as part of the language. We can declare and define our own f;

them to do. Functions that are defined by a user are called user-defined fu

B

s
i mm

P

e
"

f%////%

on user-defined functions. \\*\\\

: LW
4.1.1 Why Do We Use Functions? - \%
¢ Using functions makes our program code more readable. When we d \\Q

naming certain sets of instruction that are performing a specific task an:
program code easier to read.

\\\\‘\

\\\\\\\\\

¢ Functions can reduce our program code significantly by putting repet

e Change or adjustments can be made in one place.

¢ Functions facilitate modular design. We can break down a large probler
work on these chunks in functions then put the entire working piece to¢

¢ Functions can be placed into modules so that they can be reused.

4.1.2 Function Syntax
Syntax:
def <name> (<ParameterList>):
<block>
return <expression>, <expression>

COPYRIGHT
PROTECTED

Where <name> follows the same conventions as a variable.
| 19
<Parameterlist> represents the inputs to the function separated by co

used to specify the output. By default, all functions return a value. If one

keyword then None is automatically returned.
return <expression>, <expression>,

g

Education ‘

Hint: Functions mu
alphabet and cannot ¢
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Example:

=% sum{a, b}:
o ath

>rr aum{lZ, 14}
22
B>

Whenever we express what the function should do we call this defining a 1
example is defining the function sum. The a and b are referred to as para:

variables within the definition of the function; the range of the area that th:
scope of the variable. Note that 2 and b are place holders and are only Voz

Whenever we use a function, this is referred to as calling a function. In the
10) is a call to the function with arguments 12 and 10. ‘

4.1.3 Returning Values

We can define functions that just do something without explicitly returniné

following function will take a name and say hello twice.

>>> daf hello twice(name}:
print {"Hell:

print{®Hsllo

>»> print{heilo twice{"ak
Hello Ahmed

Heilo Ahmed

None

D

Notice that after calling the function, None is printed as the returned vaIuéA
did not use the return keyword in the function definition None is returned::

4.2 Parametersand Arguments

Some books will use parameters and arguments interchangeably; however
out that parameters are the place holders that are used in defining the fun
are the actual values that are supplied during the function call. Parameters.
definition; in fact the parameters are data types (defines acceptable range
argument is an instance of the parameter and is used in the function call. §
change with each function call, and is normally executed at runtime.

Python also uses a technique called operator overloading, where operators

to perform different operations based on the

operands that surround it. Since + is defined for Hint: In sum(a.6), a2
strings also (namely concatenation), the following will sum(4,5), 4and 5ar
result in sum concatenating the strings that it :
receives.
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Frrx osumf " Hellos®, © Dobby ')

‘Hello Bobby!

This is a very powerful concept in object-oriented programming and Pyth
language, utilises these features.

4.3 Saving Your Program Code

Python can operate in two modes, namely the interactive mode and the s
are in script mode if you have the three chevrons (>>>) and the blinking
and at the end of the statement Python interprets and produces a result.
been in interactive mode. You can create a Python file, type all your progre

interpret this file. This allows us to make changes and rerun the script. The..

demonstrate how to create a script file.

From the Python interpreter, you can select file =2 new windowtoéé

can type your program code into.

Save this file with a suitable file name and . py as the file extension; this
file is a Python file. Once you finish typing your program code, you can e

selecting run 2 run module. Your output will be displayed in the Pythéi

Example: Creating a new script file.

[

. ) ) Hint: If we need toadd o
After typing your script you can run it and make sum function. Pythonis

changes. function with strings. Fo
with two strings will ret
defined for strings.
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4.4 Program Flow

A program is executed from top to bottom and line by line unless the flow

structure (we will examine control structures in Chapter 6). It turns out that
program flow. When a function is called, the execution jumps to the definii
replaces the argument(s) with the parameter(s) (recall that the parameters

arguments are the actual values that are sent to the program). The body o}

execution continues after the line that calls the function.

This process seems pretty straightforward, but when you imagine that a fu
function who in turn can call other functions, keeping track of where you &
Further, in Python you can send a function as an argument to another funcﬁ;}

has a very efficient method of handling this situation. Here are two simple
demonstrate this point, but you can imagine that these could be more cor

Image that we have a function called “larger” that returns the larger of twc

'
K4
A4
I
]

rvint{larger(larger{x,v},2}}

This will print the largest of the three numbers. In the example above, you

larger (x,y) was an argument to the outer larger function. The outer lat
instance of the larger function returning the value 12, as 12 is larger than
evaluate larger (12, 79) and finally return 79 to the print function.
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Practice Exercise 4

1.

Define a function called “double”, that takes a number and returt

Define a function called “perimeter_of_rectangle” that tak
represent the length and width of a rectangle and returns the perim:
(Remember that the perimeter is twice the length added to twice th

Define a function called “area_of_circle” that takes one num
represent the radius and returns the area of the circle. (Remember t
22/7*r%)

Define a function called “hello three times” that takes ana
“name” and prints “hello name” three times on the screen.

Write a program that requests the user’s name. The program shoulc
“head_name ()", that prints the first character from the given n

Write a program that asks the user for their name. The program sho
called “tail_name () ”, thatreturns the tail of the person’s nam
name is the person’s name without the first character.
HINT len(<string>) will return the length of a string.

Give three advantages of using functions in a program.

What is the difference between parameters and arguments?
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9. Define a function called “power_value ()", thattakestwo int
first raised to the power of the second. _

.

\\\

& \\\\\

10. If we had a function called “absolute_value ()", thattakes

the positive value of the given number. What value will be returned: s\\\\\\\\\\
statements? ¥
print (absolute value (-5)) - *&%ﬁ\
& B

print (absolute _value (0))

\\
print (-absolute value(-5)) -

K
/z@//
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: Control Struct

What we will learn: What you need to f
v" Selection structures v" Datatypes
v" Loops v" Functions

Control structures are used to affect the natural program flow. In this secti
control structures that are available in Python.

5.1 Selection or Conditional Statements

The first type of control structure that we will evaluate is statements. Sele
particular block of code based on the result from some test/condition.
The two selection statements that we will be exploring are IF and IF ELSE

5.1.1 IF Statement :
When using the IF statement, we test to see if one condition is true or false
test. The IF statement executes a block of statement based on the result fr:
statement will only execute if the condition is true. Below is the syntax for :

Syntax:
if <condition>:
<block>
Example:
> 1L 5»2:
print{"% is largsr®}

g

Python for KS4 Page 34 of 112

et
W

i
S
("

"

g
sy
&

m‘\‘\‘\‘\‘\\\\%

s

SR

=
B
§$&§§

W

i

i
s

&

2

i

P

-
e

B

i

g

AP,

//;’///
G

o
S

s

COPYRIGHT
PROTECTED

I3
g

Education




5.1.2 IF ELSE Statement
The IF ELSE statement is an extension of the IF statement; it will execute
and an alternative block if the condition is false.

Syntax:
if <condition>:
<TrueBlock>
else:
<FalseBlock>

<TrueBlock> is executed if the condition is true and <FalseBlock>is
false.

The IF ELSE Statement

If condition is

True
Condition ? > True Bl
If condition is
False
Y
False Block
&z
.
Example:
=»>» month = 'Saptember’
len{month}>10:
print{month + ' has more than fen

rint {month + ¥ has lsgs than oen

September has iess than ten characters
e
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5.2 Lloops

Loops allow us to execute a block of code a number of times. Each time the

it is called iteration. Python offers two looping statements, namely the for lg

5.2.1 For Loop
The for loop iterates over the items in a sequence, which can be a string ot

Chapter 6) each time assigning the values in this sequence to a given varia:

condition is that we are at the end of the list.

Syntax:
for <variable> in <sequence>:
<block>

<variable> is avariable that is assigned to each value in the sequence. :

<sequence> is a string or a list.
<block> is executed each time through the loop.

Example:

=»> month = "Sspt

>»» for letter in
rint{ietter}

3

e

o

t

e

m

h

e

-

e

Example:

If we want to print the month of September, we would assign a variable to%

values in the list.

The first time it iterates through the loop S is assigned to the variable let

function will print s.

The second time through the loop e is assigned to the variable letter ar
The third time through the loop p is assigned to the variable Ietter an

The fourth time through the loop t is assigned to the variable 1etter an¢

This continues to the end of the loop. This is determined by the length of f

Notice that we go through the body of the for loop (print Ietter) ning
the letters in the assigned string. :
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5.2.2 The Range Function
The built-in range function is very useful with the for loop and is used to i
numbers.

Syntax:
range (<start>, <stop>,<step>)

<start>is optional and if it is not present will default to start at zero (0).
<stop> is not optional and is never included in the generated sequence.
<step> can be used to change the default increment from one (1) to ano

Example:

e printi{vangs{10})
range (G, 10}
>
»>»> #Now we uss rangs{l in & for loop
Fex o for 1oin range {10} :
print (i}

G

D9 s LI S T SRS,

Ly 00

2>

Notice that print (range (10)) will generate a virtual tuple from 0-10, q

through this list 10 times.
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5.3.1 While Loop
While loops are used in situations in which the number of iterations is un
long as a given condition is true.

et

e \“\\ \

\“

Syntax: - -
while <condition>:

i i \\\
<block> §\\\\§§§
While loops evaluate whether an expression or condition is true or false. Tt \\\%
condition becomes false. %\\W
i &\ &

S
Start The WHILE Loop = \

i

y
-

O

m‘\‘\‘\‘\‘\\\\%

&

St

B

P

If condition is

True
Condition ? R \
%\\
\\\
If conditionis | Program continues \% §
False —

v

,%
///////’/

\\\\“
e
Example: \\§
>»>» number = 1 ‘\\\\\i\s\
BB % g number < 11:
print {number * number} #3g
number = number + 1
1
4
S
18
25 COPYRIGHT
36 PROTECTED
42
6d
a1 Important: There must
100 loop that will allow the
oy we could beina situati g

g

Education

Here we use the while loop to print the square numbers from 1 to 100. N
number = number + 1 will ensure that the condition will become false 3

The #square the number is a comment. Comments are ignored by the
give more explanation to someone reading our program code. -
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5.3.2 Break
A break allow us to exit the while loop even when the condition is true. A
caution and only if there is no alternative.

Typical Use:
while <condition>:
<code>
If <BreakTest>:
Break
<code>

<code after while loop>

Here, during the while loop if the break test is met then execution will ju
code after the while loop will be executed.

Example:

. seveni{p):

Lie i’=“ en {p} :

>
=l
Ereaking out of Loop
Found at position 2
After the while

=l

Notice that seven is at position two in the list and once we find seven we
though the while condition (i /=1en (p)) was still true as i is two and 1e
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Practice Exercise 5

s
1. Write a Python program that asks the user to enter two numbers; it m;\;\\\\i\\\\\\%\%
2
statement to print the larger of the two. &
S e
2.  Write a Python program that asks the user to enter a score; it shoul )
R
message, based on the score of the user: w
a. 5o and above — = “Pass” e
&=
b. 0-49 > “Fail” R
G
3. Develop the program below by using a nested IF statement (IF withi \ @
additional information: m%
50 and above - “Pass” \\\‘?&\\\“\
80+ ->"Well Done” @“\\Q\
B
0-49 - “Fail b
<20 - “You need to try harder.” @
S
4. Write a Python program that asks the user for a score and printsa g \\}\\\\\\\\\\
following: \\\i\ |
22
80-100 A \\\\\\&\\
60-79 B §\\\ \
40-59 o Ut
30-39 D s
<30 U \\\\%‘\\
i
5. Suppose we calculate the vowel value of a word based on the follow iy
a 5points
e 4points
i 3 points
0 2 points
u 1points
Write a Python program that asks the user for a word, then calculat
value of the word entered.
6. Define a function called “Iarger ()" that takes two integers and COPYRIGHT
the two. PROTECTED
7. Define a function called “1ong name ()" that takes a name input
value (true or false) based on the number of characters in the name *9
long if it contains more than 14 characters. 09
Education
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8. Define a function called “Iargest ()" that takes three numbers a
of the three. HINT: You can write the function from scratch or use th _
that was written before. R

o
S

& 9

9. Write a function called “print_upto ()" that takes a number as s
whole numbers from 1, up to and including, the given number. N\‘

s

2

5

=

10. Write a function called “print_even upto ()" that takes a nun:
the even numbers from 1, up to and including, the given number. |

i

-
s iy

m‘\\\‘\\\\\%

s

SR

11. Write a function called “magic_number () that has a variable a ‘
user should be prompted to guess the magic number. The program ¢
feedback on the guess.

i

| If the guess !s greater tharl7, Too lf’ngh \\\\\\\\\\\%
ii. If the guess is less than 7, “Too low s
ii.  Ifthe guess is correct, “Well Done” i
. Hivrmm
12. Modify the program above to give t.he user only !,5' guesses. If there a \\}\\\\\\\\\
then the user should get the following message: "You have gotten y:: &

S
£

/,

k2

R

13. The factorial of a number is the product of all the integers below it.

i o0
of 4 is 4*3%2*1 = 24. \\\\\\\\\\\@
a. Write a function called “ factorial ()" thatreturnsth N
number. . \\\\\\\\\5
b. factorial(4) = 24 o
= HEE
S ks \\\\\
COPYRIGHT
PROTECTED

I3

g

Education
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Chapter 6: List

What we will learn: What you need to
v List definition v" Datatypes

v* Syntax for creating lists v' Assignments

v" Selecting elements of a list

v" Selecting subsequence of alist

6.1 Definition

The list is the most versatile data structure Python uses. It is a mutable col
be of the same or different data types. When a data collection is mutable,
individual items in the collection. The items are written between square br
commas; they can be assigned to a variable.

Syntax:
<variable> = [<list_item>, <list_item>, ...]

Where <1ist_item> can be empty, or any data type.

Example:

>»> days = ["Sunday®, "Monday®, "fuasaday™,
>=» days

i'sunday’, "Monday', 'Tueszday', ‘Wednesday’',
Pl

6.1.1 Selecting Individual Elements
As a list is a compound data type, we can select individual elements by in

= days{l]
'Sunday’
>3

Using Negative Index
A negative index will return the value at its position from the end of the |i

=»> daysi{-2]
‘Friday?’
e
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6.2 List Operations

Concatenation
We can concatenate a list by using the concatenation operation (+).

>»» x = {1, 2, 3}
>>> y = {6, 7, 8]
x> 2 o= Xty #oncatenation Operation
>>> print{z}

i, 2, 3, &, 7, 8}

PSS

Notice that z now stores the items of x and y.

Multiplication
The multiplication operation has a similar effect on lists as on strings.

»»» x = [1, 2, 3}

>»> print {x*3)

i, 2, 3, 01, 2, 3, 1, 2, 3%
PSS

>>> print {x*4}
{1, &, 3. 1, 2,
PSS

(9%
o
I.._A
w
f3
oy
(W]
=y
s
[
[
-
(o3
cced

Notice that multiplying by three produces the list three times.

6.3.1 Selecting a Subsequence in the List - Slicing

We can select a subsequence in a list by using the slice operation. The slic

specify the starting and end points to return a section of a list.

= days
"Bundav’, "Monday', ‘Tuesday', 'Wednesday', ‘Thursday’,
= daysi{Z:s
{'Tuesday ", ‘Wednesday'; ‘Thursdav']
>x> daysi: 4]
{'Sunday’, 'Mondavy', "Tuesday', "Wednesday'}
>=> days{b:]
Pfrridav®, 'Saturday’']
>

Sub-selection is also called slicing the list. It is important to note that sub-

copy of the list and does not mutate the original list; from the example ab¢

printing the value of days will give the entire list.

>»> days
{'Bunday"', 'Mondavy', "Tuesday', 'Wednesday', 'Thursda
et

Important: The first number in the slice oper

starting point and the [ast number is the end
blank then Python assumes that the start po
list and the end position is the end of the list
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6.4 Editing aList

Because lists are mutable, unlike strings, it is possible to change the value

=xx a={1,3,5]

> a

i1, 3, 53

>»> ail] = 25 # Thangs the valus at position i1
»>> a #This is the updated a

{1, 25, 3}

>

Note that we can assign a new edit list by referring to its position and assi

6.5 Listsof Lists

Python allows us to have lists of lists:

»>>> olympic host = [{"London™, 2012}, [M8=iiing™,200

>>> olympic host

{{'London®, 20121, ["Beijing’, 200B], {'Athens', 2B

»>>> olympic host{l] #print the first element in the
{'Beijing', 2008}

>>> olympic host{li{0] #elemsnt in pos © in the 1i
‘Beijingt

el

We can make a few observations from the script above.

e Itis possible to have different data types in the same list; above we

represent a year.

e We can have lists of lists 01 ympic_host is a list containing three
is itself a list containing the Olympic host city and year.

e We can access the individual element in each list by sub-indexing t:
above Olympic _host[1][0].

6.6 List Methods

There are various methods defined on lists, below we will examine some o

append()
Append will add an element to the end of the list. Append mutates (chang
a new list, the result of invoking append on a list is that the calling list will
to the end.

Syntax:
<list>.append (<element>)

<1list>is the list to be appended.
<element> is the element to be appended to the list.
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Example:

>»>» X={3,6,2,15,20}
> print{x)}

i3, o, &, 15, 20}
>»» X.append {45}
»>>> print{x)

i3, 6, &, 15, 20, 4
e

[Hs]
Tnrand

Notice that after a call to append with argument 45, the list x now has 45 &

insert()
Insert is used to insert an element at a given index. Insert mutates the exis
inserted.

Syntax:
<list>.insert (<position>, <element>)

<1ist>is the list that the element should be inserted into.

<position>is the position in the list that the element will be i inse.

first position is position zero (0).
<element> Is the element to be inserted into the list.

Example:

>>> print{x)

{3, 6, 2, 1%, 20, 45}
>»» ¥_insert {3, 35}

»»> print{x)

{3, &, 2, 3%, 1%, 20, 45}
>

Notice that after the insert function is invoked on the list x, 35 is now inser:

sort()
The sort function will sort the list.

Syntax:
<list>.sort ()

<1ist> is the list to be sorted.

Example:

»»>» y={35%, 3¢, 23, 38, 10, 13, 2%
e print vy}

{35, 306, 23, 38, 10, 1%, 23

> y.so0rt{}

»>»> print (v}

2, 106, 15, 23, 30, 35, 38}

el
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count()
Count will return the number of occurrences of an element in a list.

Syntax:
<list>.count (<element>)

<1ist>is the list that the count is invoked on.

<element> Is the element that you search for the occurrence of.

Example:

>>>
E ¥

>3

{2,

=

¥
16, 15, 23, 3G, 35, 38, 2}
¥
16, 1=, 23, 30, 3%, 38, 2]

y.count {2}

3

Fex» o yooount {15}

»»> y.count {45}

Notice that there are two occurrences of 2 and only one of occurrence of
45 in the list and hence y. count (45) will return 0.

extend()

Extend mutates a list and has the effect of adding a second list to the fire:

will still exist in its original state.

Syntax:
<listl>.extend(<listZ2>)

<listl>isthe list to be mutated.
<1ist2>is the list that will be added to list 1.

Example:

S>> x=11,2,3,4]
>>> y={5,6,7]

e
{1,
el
{5
e
PRt
{1,
e
{5

3, 41

oy

71
.extend{v}

=

ke B W kg o M
fud
1<%
M5}
A
i3
-y
wd
Lonnd

-
[
bocect

After x.extend(y) is called, x now contains the elements of both x and )

still exists.
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pop()

The pop method will remove and return an element from the list. By defa
remove and return the last element in a list. You can optionally send the
removed from the list and pop () will return that element.

Syntax:
<list>.pop()
OR
<list>.pop ([<index>])

<1list>is the list with the elements.
<index> is the optional position of the element to be removed

Example:

{8, 5, 12, &, 20}

>>> Xx.pop{) #Now we Iinvoks pop{l on list x
20
> X & D

{8, 5, 12, 8§}
pRes

23> X

i8, 5, 12, 93

>»» x.pop{l} & remove slsment 1
5

>=> X # print the list

ig, 12, 8}

Py

remove()

Remove will delete the first occurrence of the given value in a list. If the el¢

then a value error is returned.

Syntax:
<list>.remove (<element>)

<1ist> is the list with the elements.
<element> is the element to be removed from the list.

Example:

> x={8,5,12, 9}
e 4

{8, 5, 12, 9
= M.oremnove {5}
»B> X

g, 12, ©
>

bescsd

W poonn

After x. remove (5), 5 is removed from the list.
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reverse()
reverse() will reverse the elements in a list; that is the first element becom
last and so on, until the last element becomes first.

Syntax:
<list>.reverse()

<list>is the list to be reversed.

Example:

> X

{6, S, 12, 9j

>>»>» X.reverse{} # reverse the elsments
3> X

{9, 12, 5, 8]

S

=

index()
index() will return the position of the first occurrence of the given value. i
the value does not exist in the list.

Syntax:
<list>.index (<element>)

<1ist>is the list to be searched.
<element > is the value whose position we are interested in.

Example:

e X

{8, >, 12, 9}
=a> ¥.index {12}
%

E

e

6.7 List Methods

len()

can be used on any collection of objects. It is worth pointing out that we
find out the number of elements in a list.

Example:

In 3.2.3 we discussed the Ien () operator and used it to find the length of

P> X

{"Les', ‘Adam', "Peter', 'Clive']
s> 1en{x}

4

>

Python for KS4 Page 48 of 112

S
.

@

\\\
i \\\\
s\\\\\\\\\\

S
.y

\\\\\

m‘\‘\‘\‘\‘\\\\%

HH

St

.

@

s

\\\\

B

/////////////
B

.

P

//«fﬁ

.

K™

o

%
T

@

\\

‘\\\\\

L

\\\\\\\\\

COPYRIGHT
PROTECTED

I3

g

Education




In Operator
The in operator discussed in 3.3 will test if an object is a member of a colle

et

Example: b
ple k- \&\\\\\\
i
wamn X e
LR P | LR 5 T ¥ L e 8 \\‘%\: Q\\\\
{ Lee . ‘E-'mam ; TBetert, 'Cliwve'] Q\\\\\\\x§
e e e S rn XK &\\\\\\“\\\s
paetes S
We will discuss two additional operators that can be used with lists, nam § \\5\
- 5
min() \“\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\\\%
The min () operator will return the smallest value in the list. SR
Syntax: -
min(<list>) \\\\\\\\‘\\\

B
\\Q\\\\\\\X\\
R

<Ilist>is the list that we want to find the smallest element of. “
o

Example:

rx X § §

¥ R | ) — ] 7 R | ¥ - i

{ Ltac, Bdam?, ‘Petesrt', 'Clive'] \\@\\\\\

= min{x} # return ths smallesst walus of x § §
, S

'adanm ' -

>EE Y \\&\\\\S

: & A ‘\Q\“\b

[, &, 7] &\

b

i

=»> min{y} #raturn the smallest wvalus of v
%

-t

e g

Notice that min () will compare both strings and numeric data type.

max()
The max () operator will return the largest value in the list.

Syntax:
max(iacs) COPYRIGHT
<1ist>is the list that we want to find the largest element of. PROTECTED
Example:
> K
{"Les', *Zdam', 'Peter', 'Clive']
>»> max (X} #Freturn the largest valus ig
‘Pater’ Qg
B> Y -
5 &, 7] Education
>=>» max{v} freturn the largest wvalus
7
=
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Practice Exercise 6

1.

10.

Giventhe list bank_holidays_in_month = [1, 0, 1, 1,
0, 2], where each element represent the number of bank holida
in January there is 1, in February 0, March there is 1, etc. Write a fun
“bank_holiday ()", thattakesanumber to representthe mo
of bank holidays in that month. Example: bank_holiday (5) =2

Without using the sort() function that is defined on a list, write a fur:
“my_sort ()", that takes an unsorted list and returns the sorted

Define a function called “add _hello ()", thattakesany listand
the list.

Define a function called “discount_ten ()", thattakesalisto
and returns a list with each element having a 10 per cent discount.

Define a function called “ remove five ()”, thattakes a listas
occurrences of 5 in the list. Write the function in such a way that yo
there are no 5s in the list.

A word is a palindrome if it reads the same in both directions. For ex
“level”, “redder”, “madam” are all palindromes. Write a function ca
“is palindrome ()", thattakesaword and returns “True” if t

“False” if otherwise.

Define a function called “unique_elements ()" that takes a lis
contains unique elements. The program should take repeated elemé
value of the element. For example, in the list [1,2,2,3,3,4], it should r

Define a function called “backways ()", thattakes a list and ret

Define a function called “sum_1ist ()", thattakes alistasinpu:
the elements in the list.

Define a function called “mean_1ist ()", thattakes alistasinp
the list. The mean is the sum of all the elements divided by the num
use the function above defined in Question 9.

Define a function called “1ist _of deviation()"”, thattakes
list that represents how much each element deviates from the mear:
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12. Define a function called “standard deviation ()" that returrt
a list. Feel free to use the functions defined in Questions 10 and 11 a
following steps to find the standard deviation:

a. Find the mean

List of deviation

Squares of the deviation

Sum of the squares of deviation

Divided by one less than the number of items

Square root of this number = use sqrt(), which is defined it

et
W

o
S
N e
R

\§
g
s

2

"o a0 T

5

=

i

.,,
i

Example of how to calculate standard deviation:
Given [1, 4,5, 7,9, 20]
Mean{(1+4+6+8+9+20)/6=8
List of deviations [-7, -4, -2, 0, 1, 12]
Squares of the deviation [49, 16, 4, 0, 1, 144]
Sum of the squares of the deviation = 214
Divided by one less than the number of items in the list 214/5
Now the square root of 42.8 =6.54
Standard deviation is about 6.54
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Chapter 7: Working with

What we will learn: What you need o
v" How to open files in Python v" Datatypes
v" Syntax for manipulating files v Lists

v" (reating a database
v" Making queries

Files are used to store data on a secondary storage device. All the data the
data that disappears when we stop running the program. In order to have
store it on a secondary storage medium. This data can be used after the ry

whenever we wish to do so.
In Python we use the open () function, which is a built-in function, to op

Syntax:
<variable name> = open (<filename>, <mode>)

<variable_name>is a file object and will be used to refer to th

<filename> is the name of the file and extension. If the file is stoé
the running program then the name of the file is enough, otherw
which can be relative or absolute, we will discuss these later.

<mode> refers to the possible operations on the opened file. The
summarised in the table below.

| Mode | Meaning
r Open for reading (default) :
W Open for writing. If the file exists, Python will delete all the
does not exist, Python will create a new file
X' Create a new file and open it for writing
‘a’ Open for writing, appending to the end of the file if it eX|st
‘b’ Binary mode
t' Text mode (default)
4 Open a disk file for updating (reading and writing)
v’ Universal newline mode (for backward compatibility)
Table 4

Example:

#0pen the file in write mods

text file = open{Tolympic games.txt™, w%)}

This will create a text file called 01 ympic_games. txt in the current work
exists it will truncate (delete all the contents) the file and open it ready to L
the file handler stream created in the program, that we will use to refer to:
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7.1 Writing to aFile

We use the write() function to write contents to a file. EE

g
W‘\R\

&
rint {YETI Ity fo . T F2lm with Tthe write met iy \\\\\\\“\\

text file -

. T

£ f3 S

ext file.

- #%
text file.: § \
text file. % §*‘\
text file. %‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\\‘%
text file. e

G
text file. -
~ ™

§§§§§§§

N
\\\\

\Q\&\
S

The code snippet above will create a new file, or open an existing file, calle
some information to the file then close the file. A few things are worth not
¢ "w” mode will either create a new file or open an existing one and @

i

e write () invoked on the file handler will write the file \§ §
e \n isan escape seQuence.used to crea’Fe new lines in text files . @\\\\“\\\
e close () invoked on the file handler will close the current opened:; § §
. . S - S

close files when you are no longer using them Saa®

i

L "

The following text file can be viewed in the current working directory. :
e

i

ffhis is tine 1

ere is a list of cities for multiple olympic games
ondon 1908, 1948, 2017

iAthens 1886, 2004

Paris 1800, 1924

it os Angeles 1932, 1884

et

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

G

A A s N
R A ARG RN 5 >

Notice that the name of the file is olympic_games, which is the name supp
\n inserts a new line in the document.

I3

g
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7.2 Printing aFile to the Screen

We use the read() function to read data from a file that is open in read mo |

print data in the file handler to the screen.

#now open the file and m‘ int to the acrssn
text file = open{ olym
print{text file.read(})

g mmy AN e e er b3 FE o ER

text file.cloze{}

The snippet above will first close the open stream, then reopen the stream
then use the read() function to read the stream and print the contents to t
function. Finally, we close the stream.

The entire script and output is repeated below.

The Script

# Creating & file and writing ho
print {"¥riting te a tsxwg f

#Open the file in write mode
text file = open{Tolywmpic games. bz, Tw}

text f;le write {™Thi
text CFile. write {"H
tnxt f;le . -;rlte E“

text f le. Jrltr:{““
text f;le write {™L

text file.close()
#now open the file snd print ko the soresn
text file = open{"olympic gamesz.txi )

print{text file.read(}) -

text file.close(}

The Output

e RESTAR
PR

Writing to a text file with the write{} nmethod
This is Line 1

Here is a 1ist of cities for multiple olvmpic gamss
London 19083, 1%48, 2012

Athens 188G, 2004

Pariz 1900, 1924

Los Bngeles 16832, 1984
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The Text File
This text file will be created and saved in the current working directory.

gre is a list of cities for multiple olywmpic games
ondon 1908, 1848, 2012

Athans 1896, 2004

iParis 190G, 1924
L

os Angeles 1932, 1884

R

A

\x&x&xmx\\\wm&\xxx\xx\\

TR

Note that text files take text (string) as input and, therefore, in order to w
file they will first have to be converted to string. The str() function becom

7.3 Appending a File

To add data to a file without deleting what is already there, we open the

FEd et - CEN G S < e N 3
$First onen the fils an sonpeng

3
3 //}t
2

[ 2
iR
o
ot
by |
§nén
ot
B

i

¥
#
=
2
2{
4
e
%

s e z,wb w
foob Yok Yot ot

BAEANTE oYy e P N LD
FROW CLioss Unw I
,

text file.close )

The code above will open the file in append mode and add the winter Olyt

fhis iz L
Here s a Hist of Cities for multiple olympic games
tondon 1208, 1948, 2012

Athens 18GH, 2004

iParis 1900, 1824

o3 sngeles IB3IZ, 1984

inter Olympics

e Placid 1¢32, 1980
nshruck 18564, 1976

. Moritz 1928, 1948

e

O et
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7.4 FilePath

A directory structure (folder structure) is the way in which an operating s
user. The Windows operating system uses drive names (typically identified |
directory or folder. The directory separator is the "\" (backslash), while the
uses the "/ (forward slash) as its directory separator. A file name is therefc
identify a file. There are two ways of stating a file name using the address::;
absolute path.

In the previous section, we used a relative file path to open files. Relative f
current directory; therefore by running the code, Python will create or ope
the current working directory.

- N 3 S S SO 2 E2 I
>»>» new file = open{(Mzample.txt™, *w")

The current working directory is the folder that the running program is o[:
the current working directory by using the function getcwd () . The funct
and therefore we will have to import this module before we can use the fu
print the path of the current working directory:

e o5
>>> print{os.getcwd(})
C:\Uzers\Devz\PythonExercise
>

To create the file at some other location, we could use the absolute file pa‘:
address, for example:

>>> new file = open{®C:\\Uzsradi\Deve\\BythonEzaere
e

This will open or create a file called sample.txt in the specified location C:\
worth mentioning that in the command above we use double backslash tc
reason for this is that “\" denotes an escape sequence in Python, therefore
backslash. Alternatively, we could proceed the file path with “r". File paths
called absolute file paths; the difference is that the address is given from t

»»» new file = open{z®C:\Usera\DavziBythonBxeroizss’
ey
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7.5 Working with Databases

A database is a collection of tables that store data. The software that oper
database management system (DBMS). Most databases will contain more
triggers and views; each table is identified by a unique name. Almost all o
use a database at some point. It is therefore important for us to write pro
database and update the database. The most common operation carried
Query in its strictest sense is asking the database a question and the data
the data items that meet the criteria. Before we discuss queries, it is impo
database terminologies. For the illustration in the table below, we will use
students similar to what is used in schools.

| Name | Meaning |
Table A collection of data relevant to one entity
Records | Collection of all the data on a single entity

Field Single column of data in a table

Field Name | The name given to the field

Table 5

Here is an example of a table within a database with the sections labelled.

Name of Table: Students

ANt
a1 §.¥G§'m Doe 12037199
; N S

082 \\aent tm;‘ Havrsh { 19 313
Q\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\}\\\\\\\\\\\ SRR SN
Yoa3 YAlex Conupings 1 ’ {g2fi992

\\\\\\\\\\\\(\\\\\\\\\\\
404 Ahmed Ahroed 130641851
065 Crystal iones 5/0871992 |
9’ — - .
006 Simon Dally 0370171981
07 Farmnes Witiams 80241092
068 Charlene Parchment 17/08f1991|7

e

Each field in the data has a data type. The data types are similar to the on
universal language used to create and manipulate databases is called stru
pronounced sequel).

Some DBMS, such as Microsoft Access, will generate the SQL codes for th
databases in Python, it is worth understanding some SQL commands, we
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7.6 SQL

We will discuss the following statements available in SQL:
e CREATE TABLE - this will create a table in a database
e SELECT —display data that is in a table in a database
e UPDATE — change data in a table in a database
e DELETE — remove data from a table in a database
e INSERT INTO - insert new data into a table in a database

7.6.1 The CREATE TABLE Statement
We first use the CREATE TABLE statement to create the table that we will &

Syntax:
CREATE TABLE <table name>
(
<field name> <data_type>,
<field name> <data_type>,
<field name> <data_type>

)

<table name> is the name of the table to be created in the data
<field name> is the name of the column to be created in the ta
<data_type> is the data type of the column.

Example:
CREATE TABLE Students
(
student_id text,
student_firstname text,
student__surname text,
student_DOB date,
Form text

)

This will create the following table called “Students” in the database

For the rest of the SQL section, we will use the following table as our runn

801 john Doe 137/03/1892|75
a0 Berjamin Harsh 80541991 |7D
803 Alex Cummings 117021992 |75
008 Ahmed Ahmed 13/06/1991 |7C
.PQGS Crystal Jones 050871992 |75
aas Simon Dally 03/01/1981|7%
a07 lames Willlams 04,/02/1952| 7D
08 Charlane Parchment 1770871991 |7F
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7.6.2 The SELECT Statement
The SELECT statement is used to display data in a table. We can view all t
criterion, in which case only data that meets the criteria will be displayed.

Syntax:
SELECT <field name> FROM <table name>

<field name> is the name of the column to be selected.
<table name> is the name of the table in the database.

Example:
SELECT student_firstname FROM Students

This will produce the following output:

John

Benjamin

Alex
Ahmed
Crystal

Simon

James

Charlens

SELECT student_firstname, student_surname FROM S

This will produce the following output:

Johw Boe
Banjamin Harsh

Alex Cumaings
Ahmed Alvmed

C t‘ytt#i jones
Simo: Bally

lames Williams
Charlene Parchment

The wildcard (*) is a quick way of selecting all columns in the table and, t

SELECT * FROM Students

will produce the entire table

801 lohn i

o2 Benjamin Harst 199

003 Alex Cummings 11/02/1992 (73
a0s Shivead Ahmed 137061991 | 7C
‘&GDS Crystal Jones a5/ D8f1992| 7S
008 Sumon Dally 03/01/1991|7%
a7 James Witliams 047021392 (7D
008 Charlane Parchmeant 177081991 | FF
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7.6  The WHERE Clause

The “Where” clause is used in conjunction with the select statement; this
the selection.

et
W

e
S

Syntax: i
B OE

SELECT <field name> FROM <table name> \\\\\\‘\\ &
WHERE <field name> operator <value> &\\\\\\\\§

e

<fi > , SR
field name> is the name of the column to be selected . §\§

<table_ name> is the hame of the table in the database.
operator is any operator from the table below.
<value> is any legal value that can be stored in the field name s

B

m‘\‘\‘\‘\‘\\\\%

H

o

K

2

.

\ Operator | Meaning
N
= Equal to §: \
S
<> or!= Not equal to -
< Less than R
B
> Greater than - -
<= Less than or equal to
>= Greater than or equal to \\\\E}\\\\\\\\\\\
BETWEEN Value between a given range including the bounds § §
- —
LIKE Maches a given pattern . \@\ \\
IN To find more than one value in a column B8
.
Table 6 e
8
Example: i

i

SELECT * FROM Students
WHERE Form=’75"

This will produce

a0t lohn Poe 12/037/1982|7

003 Alex Cummings 11/02/1992|75
005 Crystal lones D5708/1992|75
D46 S4T08 Dally D3fo1fi981|7s

COPYRIGHT
PROTECTED

Notice that ‘7S’ requires single quotation marks as the data type is text; t
marks if the data type is numeric.
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7.6.4 The UPDATE Statement

This statement is used to change records by updating them in a table in a

Syntax:

UPDATE <table name>

SET <columnl>
WHERE <field name>

valuel,
= value

<columnZ>=valueZ, ...

<table name> is the name of the table in the database.
<columnl> is the first column to be updated.
<column2>is the second column to be updated.
<field_name> specifies the record to be updated.

Note that the WHERE clause specifies the particular record to be updated.
records will be updated.

Example:

UPDATE Students

SET Form =

WHERE student_firstname=’Charlene’

Before the update:

aa1 ohn Do
‘&802 Benjamin Harsh
303 Alex Cumvmings
a04 Alymead Ahmed
805 Crystal jones
206 Simon Dially
aGF james Witlams 0470271992 |70
o408 Charlene Parchment 177081981 | 7F

After the update:

12/03/1992
002 Benjamin Harsh D4/0571981 (7D
003 Alex Cummings 1140271892 (7S
a04 Ahmed Afvmed 13/06/1591|7C
005 Crystal jones 05/0841892 (75
005 Simon Daily 03/01/1991 (7S
007 lames Williams D4S02/1982|7D
008 Charlene farchment 17/08/1891 SN

Notice that the Charlene is now in form 78S.
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7.6.5 The DELETE Statement
This statement is used to remove records from a database.

T
Syntax: W
DELETE FROM <table name>

WHERE <field name> = value man

<table_name> Is the hame of the table in the database. s
. s o
<field_name> = value specifies the record to be deleted. W
e
S
Example: . §\§
: S
DELETE FROM Students § \\C\
WHERE student_firstname=’Charlene’ \\\\ @
s
Before the delete statement: =
s
jl_“ ....... \\:\ \%\
AL -
ga2 Banjamin Harsh S
a03 Alex Curarnings @\@
004 Arwmad Ahmed 4 S
05 Crystal Jones 05/08/1592|75
006 Simon Datly 03/01/1991|75 %\\\\\\\\\\\
807 James Willlams 0470271992 (7D \§ §
e
e Charlena Parchiment 17/08/1991 | FF \\\\“\\f

&
8§ 5
After the delete statement:
L "
) aF
Johw Doe 341 w
.%02 Benjamin Harsh 04/057/1981|7 \\
003 Alex Curnmings 13/02/19492|7S
aa4 Alrned Ahmed 13/06/1991|7C
o5 Crystal jones 0570871992 (7
305 Simon Dally 03/01/1061 (7S
aa7 James Wilfams 04/02/1992 |70
9
ag
Education;
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7.6.6 The INSERT INTO Statement
The insert into statement is used to insert a new record into a database.

Syntax:
INSERT INTO <table name> (columnl, coulmn2, colum
VALUES (valuel, value2, value3, ...)

<table_ name> is the name of the table in the database.
column is the column into which the value should be inserted.
value is the value to be inserted into the matching column.

Note that the column is optional, but SQL will insert the values into conse
omitted. Specifying the column is a good way to insert data into non-con

Example:
INSERT INTO Students
VALUES ('009’, ‘Paul’, ‘Piggot’, '15/07/1992’,

Before the insert into statement:

801 John Do 12/03/1982|7

602 Benjamin Harsh G805 f1991 | 7D
003 Alex Cunwnings 11027109375
.&DGQ Ahivead Ahmed 13/06,/1981|7C
005 Crystal lones G5/D8§1992 |75
‘FGOE Simon Dally 03701198175
oa7 lames Williams 04702/1992|7D
a08 Charlene Parchment 177081991 |7F

After the insert into statement:

John Doe
002 Benjamin Harsh
603 Alex Cummings
004 Alwnead Ahrnerd
005 Crystal lones S
006 Simon Dally 75
an7 lames Williams 7D
€08 Charlane Parchment 7S
009 Pausd Pigoot 7C

We could have used the field nhame to specify the columns where we wan
this case we want to insert it into all columns and therefore it is not neces
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7.7 SQLand Python

Python provides the SQLite3 library to manipulate lightweight disk datab
use a database, we first have to import the SQLite3 library. We use the ke
demonstrated below.

Connect
Now that the SQLite3 library is imported, we can connect to and use a da
we use a database we need to have a handler in our program that interac
a disk or in the RAM. We use the connect () function, as defined in the

open a connection to the SQLite database file. The following code snippet::

called “School".

#we first import the sglite

Flreate a handiey calilied
new db = sglite3.connect{'C

The argument to the function is the file path for the database; notice that
our file path as single backslash denotes an escape sequence.

Create Cursor Object

In Python, the cursor object allows us to work with and manipulate datab
we call the cursor method on the connection object. In our example, the
will create a new cursor called c.

#Fwe first import the sglited library

sgiitel

#regte 3 handler caliled new db that connects to
new db = sglite3.connect{*C:y} %

SO DTz ARy T har

#Craate & new cursor obisct to manipulats the data
c=new db.cursar{}

Now that we have a connection to our database and a cursor object, we
create our table and insert data into our tables. We will create a table call
properties as before.
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Create Table
We first create a table.

hti zate a table
C. execute{“‘SREﬁT

Notice that we are using SQL commands to create the table.

Use the INSERT INTO statement to populate the table.
Next, we use the INSERT INTO statement to insert values into our table.

ot (D

ot e

s

g
9]
]
},z
]

Notice that we are using the version where we do not specify the field na
information into all columns.

Commit and Close
We use the commit () statement to save/commit the final transaction an

#3ave changss using the commit{} function
new db.commit (}

#iose the connection to ths databass
new db.close()
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Putting all the codes together:

P*Sreate & nandisr callied ::cn;____fib that
new db = sglite

#reats a new curzor obisct to manipulats
oc=hnew db.cursor{}

B o~ 2 o
#kow cragte 3

#insert dats

A g e

:}:?E.“r 83..."{ :

’E 4
i«-i

& changss using the commit{} functicon
new db. commit{}

#Close the conneciion to ths database
new db.close{}

After executing this code, the database called school.db will be created in
(C:\Users\Devz\PythonExercise\school.db), with a table called “Students” a

1801 iohn Ooe 12/03/1992

& Favorites”
B Dasktap
t Downtoads:
¥ Drophiox

acent Places

olympic_ga
MEs:

We can, however, use Python to read the data from this file and print this ¢
following code snippet reconnects to the database, reads the file and print

Python for KS4 Page 66 of 112

et
s

%&
i \\
s\\\\\\\\\\

e
I

\“\‘\‘\‘\*\*\‘\‘\‘\‘\‘\\\%

\\

\\\

\\;

s

\\\\

ff//f

f///
W

////ff@

F

.,,
K

2

.

i

//«fﬁ

.

S

,

o

%
i

///

\\\\\\\

‘\\\\\

\\

\\\\\\\\\

COPYRIGHT
PROTECTED

I3

g

Education




#Re-connact to the databas
new db=sglited.connect {3\ Us

#Freate a cursor obisct
c=new db.cursor {}

NS

C. exccute {PRRLEDT

ze the fetchone function to fetch ons row

&&mnaiiy ciose the connsction

The result of executing this code is:

PSS RESTART ========
e

(*001°', "John', ‘Doe’, '12/03/1%%2°, '78'}

B

It is always good practice to close the database connection once you have
other processes will not be able to access the opened database.

Here are some other functions defined on the object cursor and a descrip

executemany (.. .)
Repeatedly execute a SQL statement

executescript(...)
Executes multiple SQL statements at once

fethchall(...)
Fetches all rows from the result set

fethchmany (...)
Fetches several rows from the result set
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Practice Exercise 7

1. a. Create atext file in the current working directory that creates a
shows a list of the last five (5) Prime Ministers of the United Kin

et
g
&‘\‘\‘\\\“\\\“\\&\Q\

e
S
5 ;
"7

e

Htast five UK Prime Minister and term of office §§§%

foavid Cameron ggggmbent §§§S§§§§§
8o

7

Gordon Brown
Tony Blair 7 2007 E

John Maj 1997

Mgggargio;hatcher 7 1990 ﬁ§§3§§§
s
s

&
§§§§§

W

N
\\\\

\Q\&\
S

k2

=
!

Y

#
iz

B,

F

-
i

.

i

> RE S TAP_T —
hep 5
Writing text file

i

.

i

I

e

Last five UK Prims Minister and term of office

s

S

David Cameron
Gordon Brown
Tony Blair

John Major
Margaret Thatcher

[l
I

o
P B

S

i

pod et ek
[ X I s I U T
LD Ay
[>T or IS
I
Bed pt B ) pede
Lo

-l

o

2. The code below should create a text file called “my_quote.txt”
update_file () is defined to take a file name and a string cont
should open the file called “my_quote.txt” and update it with a new:
prompt the user to enter a quote three times. Then print the conteri
At the moment there are two things wrong with the code.

a. Only the last quote is saved in the file
b. The user is being prompted four times instead of three

COPYRIGHT
PROTECTED

Examine the code and correct it to get the desired outcome.

Desired Outcome:

BESTART

= guate: Egucation

quote: Bducation is
r favourite guote: The oniy thi
y wpdate

Bducation is the most powerful weapon which yor can use to chang the world, Nelsocn

iz the most powerful weapcon which you can use
not preparaticn Sox 1ife it im 1ife itseif
ng that interferes witl

I3

g

Education

[e)

This is an updats
Education is not preparation for 1:fe it is 1:ife ztself, John Dewey

This iz arn update
The only thing that interferes with my learning is my education, Albert Binstein
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Text File:

S
s
ucation is the most powerful weapon which you can use to chang the world,
. \\\
This is an update i
Education is not preparation for 1ife it is 1ife itself, John Dewey “\%\ ‘\\\\
5 G
This is an update \\\\\\\ \\\\‘
The only thing that interferes with my learning is my education, Albert EinAE W\

e

\\\\\\
\

,/,4//

\\\\

///////'f//f,

@
Code to be Corrected: %\\\
\\\\\\\x\\‘\\\\\%
&
¥ upddate thres quotes fo a file e
file_name L2 JR— e A “*C.H - § \\

new file = cpen{file name, ‘w"} \\\\‘

new file.close{} R \

- 5 \\k\

- -

def update file(file name, guote}: \\\\\\\
#¥irst open ths file \\}%\ \
: .
new file = cpen{file - name, § @

nEW T file.write("Fhisz is an updats\n R,

P

nes q_flle write {quote)
new file write{"in\n™}

////J;’

= \\\\\:\%
#row ciose the fils i
new file.cliose{} \\\é

L

\\\\\\\\\

for index in range{l, 3)

quote = ingat {TEntsy
uhadte_f;le(flle_ndme, quote}

# Wow print ths contents to tha screen
new file = ocpen{file name, ‘x7)
print{nev_file.read(})

# xnd fipally closs ths file
new file.closel(}

3. Complete the following code to create a database called ”Library.dbé
“Books”. The code should then populate the table with the following

COPYRIGHT
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A

Andraid 4 Application Development |Mon fictional |Reto N

re Mathematics

Programming C# Mon fictional |fzssa

I3

It should then print the snippet overleaf back to the screen.

g

Education
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4.

Incomplete Code

irst imporn the soliited Library

2 sgliteld

Fin - the correct path here
new db = sgliteld.connect (")

#Create & new cursor object to mandipularte the datal
c=new db.cursor{}

#Mow create a tal
C. exe;ute(“‘

v
N
#inzert Statements here to add data to ths tabls

new db.commit{)
#loss the connecticn to the database

new db.close{}

#Re-connect to the datal
new_db=sqlite3.connect(‘L:

#reane a cursor ohisct
c=new db.cursor{}
#U¥se The SELBOTY statement Lo select ail the data

#use the feuchone function to fetoch cne row of da
bock library=c.fetchall {}

int the row to the sorsen
¢ book in book library:

print {book}

i

#FFinally TEE
new db. Close{)

Explain the effect of running the following code on a database.
a. SELECT Product.Name, Product.Quantity, Product

C. WHERE Product.Quantity > 20
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Chapter 8: Creating Your Own Typ:

What we will learn:

v" Object-oriented programming
v What isa class

v" How to create a class

v" Assigning values toa class

What you need to

v" Datatypes
v" Methods

8.1 Object-Oriented Programming (0OP)

We had a thorough discussion about data types in Chapter 3. It turns out t
life will require other data types that are not supplied by Python. Luckily,
create your own data type. New data types created are often referred to
called object-oriented programming. In the Introduction, when we introd
Python was a hybrid language and supported a multiple programming p
about computation); it turns out that the ability to create classes and ma
to be an object-oriented programming language. As an example, let us ¢
system used at a school or university. It would be a great idea if we could
were to understand that we are talking about a person who has a name,
registered for certain courses, and can do things such as walk, run, take a
out that these entities (students in this case) are referred to as objects.

An object is a thing or an event in our application. Objects can have data
attributes. Objects also have behaviours which are called methods. Earlie

classified a student as an object. The diagram below shows the student o

behaviours:

/ Student \

Attributes:

Name

Address
Telephone Number

Behaviour:

Can take course
Can talk

Can attend school

\_
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8.2 WhyDo We Use (lasses?

1) 7o bring the solution space closer to the problem space. It is more né A

et

name of a student than just referring to the string name. Computer pr; R \
problems. Where the problem occurs is referred to as the problem s \\\
. . . . - : \ \
space in our example above is a school and, in particular, in acourse r S&\\\\\§
are using the computer to solve this problem, then the solution space i\\\\\k\\
classes will give the programmer the ability to relate real-life entities (: \\\\§
bringing the solution space closer to the problem space. : \%\\W
: B R
2) To g’eve/op so-called al?stract data types (ADD. Abstract data types ¢ * \\\\\%
define numerous operations on. For example, if we develop a new AD

////////ffzf,
s

interesting methods, such as draw_self (), or colour_self () wh
and colour itself. 1

o

\“\‘\‘\‘\*\*\‘\‘\‘\‘\‘\\\%

s

SR

3) For reuse of code.If we have a definition of a good ADT, then we can
use the methods that are already defined. Let us say we developed the

P

&
mentioned above, and now we want to develop an extra-curricular clu} \\\\\\\\\%
information then there is no need to redefine the student ADT that wa: N

h ther programmers can use ADT that was developed by . %\\
Furthermore, o prog p y. \\\
4) To enforce data encapsulation. Data encapsulation is information hid .
. . ; E
classes, a programmer can use a new ADT without knowing the under; §\\\\ \

E i
allows programmers to develop codes that other programmers can us § &
that are defined over these ADTs, without worrying about the intrica §\\\\
accomplished. This also give the unique advantage, where if a new wa \\\\ \\:@
comes about then the writer of the ADT can make this change and the \\\\\
will not struggle. We have seen this modular design in engineering a \\\Q

driver of a car is not necessarily concerned about how the pedal uses ;
master cylinder which in turn applies the disk pads to the wheel to stc
concerned with the fact that when he pushes on the brake pedal, thi
the car. The designer of the car can choose whether to use drum brak:
another braking system that is not discovered as yet; this will not affec
pedal to stop the car. In a similar manner, if a more efficient data struc
of the ADT can implement this and all programmers benefit without b

L

\\\\\\\\\

8.3 DataTypesinPython

We have seen objects before. All data types in Python are objects. The imp COPYRIGHT
called a class. PROTECTED
»>> name = ‘Eabtrick’

>>> print{type{name}}

<gclass 'stx'>

I ; v

>>» number = 45 9

»>>> print{typs {(number}) 0g
<cliass 'int'» -
33> Education ;

»»> z = {1,2,3}
»»>» print{tvpe{z}}
<glass 'list'>
s
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From the code snippet on the previous page, we assign "Patrick” to name, .

then we see get <class ‘str'>. This means that “name” is an instance of a s
is an instance of the integer class and “z" is an instance of the list class.

We have encountered string (a collection of characters) before. We also e
defined on string. Upper() and lower() are two such methods. It turns out

methods defined on them:; this is the case because in the definition of the

lower() is defined.

=>»> month = "Septemd

»»>» print{month. uppe?*{))

SERTEMBER

»>> #now print ths lowsr cass of month
»»> printimonth.lower{}}

september

gl

To view all the methods that are defined on an object, we use the dir ()

»>>»>» diy {month)
{* add ', 7 clazs ', 7 contains Y, ! delattr Y,
at 'y ' g Y, ! metatt ribute 7, ‘__g&titem__‘, !
init ', ' diter ke v, " ien ', iz v,
'__;gauce _T, f reducs sx Y, ' r 7, T Mﬁd T
'osty Y, @umciaSthbk ", 'capitaiize', ‘casefold’,
e 'expandtaL "find' ‘fu;T@t’, ‘format map’', tindex’',
sdigit®, ’isidemtifier’, Yigloway Yignumeric?, ‘isprintahle ‘
Join', "ijust', ‘lower’, 'istrip', 'maketyans’, 'partiticn’,
rijust'; ‘'rp a;fltlon' "rapiit', ‘rstrip’, ‘'split’, ’'splitlines’;
=2', *title ‘transiate', ‘upper', "zfill%}
S

Notice that all of these methods are defined on all strings.

8.4 Defining a Class

We use the class keyword followed by the name to define a class.

Syntax:
class <class _name>:
‘class_docstring’
<class_suite>

<class_name> is the name of the class following the same conventions
in Chapter 1.

‘class_docstring’ or documentation string explains what the class i
user of the class enough information about the class being defined.

<class_suite> is the statement that defines the class. This will contain
class and are invoked whenever we have instances of the class.

Python for KS4 Page 73 of 112

S
.

\\\
o \\\\\
s\\\\\\\\\\

G /

2
iz

Qﬁk

5 ’//@///

£

§§$§$§
SR

HH

\\\

%

s

—

s

i

%?

.

S

,

/%%?
o

%%f

Hg®
S

o

L

\\\\\\\\\

COPYRIGHT
PROTECTED

I3

g

Education




Example:

i selif.name

age{seif}:
m =zeif.age

formi{seif}:
s 1t seif. . form

set neme{self, new name}:
seif.name = new name

set age{self, new age}:
selif.age=new age

set form{seif, new form)}:
self.form = new form

> T e 3 by s
v name 18%, self.nams, I'm

The code snippet above will define the student class. The different section

The class and docstring:

Student:

FEE 2 IR 1Y

3§ ¥E IR

The keyword class is used, followed by the name of the class and colon.
The docstring or documentation string is used to build the documentatio
using the class. This information also appears when we use the help facilit

student class.

The attributes:

Eartributes
name = "pot sei®
age = 1
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This is the section to list the attributes on the class and initialise the defa

The class functions: T

%“‘unw ions s \
©get name{self} \\\

v self . name \\ \\\

C.Ict a(gpéiiif;qc \\\%
\\\\

o
@\

get form{self}:
v self. form

///////

o
'//@//

.
m‘\‘\‘\‘\‘\\\§

s

SR

def zet name (self, new name):
self.name = new name

-
set age{self, new age}: \\\\\\\@
self.age=new age e \

\%
set form{seif, new form): \\\
self.form = new form §\

W
say hello{self}: o
print {("hells my name iz, self.name, ¥ I'm in @\\\\‘\\\

\\\\\\*
The class functions are used to access and change the attributes of the cl e \\\\Q
\\&

self. It turns out that we use self with the dot operator to refer to attribut

\
the class. =

\\\\\\\\\

8.4.1 Using the Class
When we create a class, this is called an instance of the class. The followin
of studentl and use some of its functions.

3 g A - S e g md v o,
#oreate a new Student

studentl = Student{}

#%et the nams of Studentl to John Dos
studentl.set name {(“Johny Dog™)

COPYRIGHT
PROTECTED

#ize the accessor method to print the nams
print {(studentl.get name{})

3 hello from studentl
int{st udentl.say hello{}}

I3

g

Education

A few things to note above:
¢ We declare a variable and assign the name of the class as if it wer
e Once we create an instance of the class we can now use the class
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This is the output that we would get.

= RESTARTY ====—=====
g

John Doe

hello my name iz John Bos I'm in form 7

Kone

et
W

e
S
\@\\\\\\\\

&

E e

e

ice that if i f th d I d “hell o

Notice that if we create a new instance of the student class and say “hello —

message. R

>»» student? = Student{} § \\\\

. , N &

»»> print{student?.say helilo{}} b k\\i

. — . . g

hello my name i1z not set I'm in form 7 \“\“\‘\‘\‘\‘\‘\‘\‘\‘\‘\\\‘\\E
. S

P §\ \\

&

St

When we say "hello”, the default values are displayed. s

s
‘{\\\\

o
S

i

R

i

%y

Ay

o

g

e
sy
'y
T

s

///é”

b

i
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N
Practice Exercise 8

1. Create a class called “Time” with the following attributes: hour, min
should initialise to (12:00:00), unless the user supplies another time
with the following names and functionalities.
a. get_hour () —returnthe current hour

S
.

\\\

b. get_minute () —returnthe current minute h\\\\\\\\\\
L W

C. get_second() —returnthe current second - \\\\
d. print_time () — print the current value of time g \\§

%\%\\\
. L &

And the following mutator functions: ' \\\\ @
e. set_hour () —takes a new hour and sets this as hour 5
set_minute () — takes a new minute and sets this as the min T

SR

\

f

g. set_seconds () —take a new second and sets this as the se

h. increment_second () —increment second by one second,
incrementing will increment minute by one and turn seconds to

P

i. increment_minute () —increment minute by one, note th b \\
\
incrementing minute will result in incrementing hour by one. \\\\
j-  increment_hour () —will result in incrementing hour by on
return to 1. g\\\%\\\\\\\\\\
= i
2.  Write a Python program that inserts the time class and create two i \\\\

//

%
S

the default time and the other a user-defined time. Use each of the
functions, printing the values before and after the mutator function

//

\\\\\\
‘\\\ \%
\\\\5

\\\\‘\

\\\\\\\\\

3. Create a class called “Fraction”, with the following attributes: nume
these should initialise to (0/1), unless the user supplies another frac
functions called:

a. get_numerator () —returnthe numerator

b. get_denominator () —returnthe denominator

C. print_fraction () —prints the fraction

d. print_type () —print the type of fraction (“proper” if the d
the numerator, “improper” if the numerator is larger than the d

And the following mutator function

e. set_numerator () —takes a new numerator and set this as

f. set_denominator () —takes a new denominator and set th

g. 1nverse () —change the numerator to the denominator and
change if the numerator is 0

COPYRIGHT
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4. Write a Python program that inserts the “Fraction” class and create
one with the default fraction and the other a user-defined fraction.
and mutator functions, printing the values before and after the mut
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What we will learn:
v" How to identify errors

v" Example of errors

v' (ategorising different types of error
v" How to fix different errors

9.1 Exceptionsand Errors

There are different types of error that can occur when we are writing progt
discuss them and examine possible solutions.

Types of Errors

\ Type of Error |

Syntax

Meaning

A syntax error occurs when the programmer uses a t&

(letter, symbol and operator) somewhere that is not
defined in the grammar of the language.

Programming languages have rules, similar to other
forms of communication. The interpreter takes the s¢
code and parses the tokens, then sends this parsed &
code to the evaluator to get its meaning. ‘

Runtime

A runtime error occurs during execution of a prograr:
The programmer normally thinks about these but cat
nothing about them. They are often dealt with by the
exception handler.

Semantic or
logical

Semantic refers to the meaning of things. These erro;
happen when there are errors with the logic of the
program, which gives unexpected results. The interpt
will not raise an exception or give an error message 1
semantic errors, but the user will not get the expecte§
result.

In evaluating 5 in Python we would type
15/2#*math.pi

As division and multiplication have the same precede
we would get 23.56, instead of the correct answer ‘
order to get the correct answer we would have to us;
brackets; therefore, we would type 15/ (2*math.p

Table 7
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In general, the term exception is used to describe when something goes
include errors caused by the programmer and external factors, such as ha
programming languages make explicit differentiation between an error ¢
exception. In Python, the difference is more subtle in that both errors and
BaseException class. Subclasses are then derived which are either errors o

We will now turn our attention to dealing with these kinds of error and the:

9.2 Syntax Error

Syntax errors are quite easy to fix. The interpreter will raise this error whe
occurred. This is often at the exact location or sometimes in the previous
such as a closed bracket or a colon is missing from the previous line, the
and highlighted in the following line. The code snippet below demonstra

SyntaxBrror: invaiid syntax
B

We will also get a syntax error if we group two operators together, for exa::

B

B

>»> 5 + 4 +3
ayntaxirror
B>

ex%

inva 1id syntax

This will generate a syntax error, I'll use Backus—Naur Form to explain why
example above.

The grammar of almost all programming languages is described in Backu
developed by John Backus in the 1950s; he was very influential in develop
programming language. The purpose of BNF is to develop a concise way
language. The structure of BNF is:

<non-terminal> =2 replacement

The replacement can be replaced with zero or more non-terminal or term
Terminals terminates the statement; once it is used it cannot be replaced

The grammar for mathematical statements can be expressed by the follow:

expression 2 expression operator expression
expression =2 number

operator 2> +, -, *, /, %, ...

number = 0, 1, 2, 3, 4, ...

You will notice that there are two lines for defining the expression. Togeth:
definition. A recursive definition is where we define something in terms o
definition called the base case. This qualifies the expression as a recursive
can be replaced by an expression and also by number, which is a termina
concept in computer science and is used to define and break down many
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How do we use this grammar?
Suppose we want to generate the expression 12 + 3 * 15.

We can use the following steps: b

o
1. Start out with an expression Expression \\
2. Replace with expression = expression expression op :\ \\\\\
3. Replace expression = number number operat §\\\\\§
4. Replace number >12 12 operator ex s
5. Replace operator = + 12 + expressi LW
6. Replace expression = expression operator expression | 12 + expressi ;\?‘\\\\
k
7. Replace expression = number 12 + number or @\\\
8. Replace number = 3 12 + 3 operat § %
9. Replace operator > * 12 + 3 * expre. \ x\\;
10. Replace expression = number 12 + 3 * numb \“\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\\\%
11. Replace number & 15 12 + 3 * 15 S
. P
The replaced is highlighted on the right. \\ i%
R
Now let us try to generate 5 + 4 +* N %\\\
i \'\\\
1.  Start out with an expression Expression o
2. Replace with expression > expression expression op \\\\E}\\\\\\\
3. Replace expression - number number operat § §
4. Replace number -5 5 operator e;xp @\\\\\\
5. Replace operator > + 5 + expressiorn \\ §
S
6. Replace expression > exp op exp 5 + expressio. \\\\\
7.  Replace expression > number 5 + number op HE \\\\§
8. Replace number > 4 5 + 4 operator: T
9. Replace operator > + 5 + 4 + expres \\\\\i\s\
10. Error we cannot replace 5 + 4 + Syntax
expression = operator

It turns out that it is impossible to generate 5 + 4 + * using the grammar
the interpreter will generate a syntax error when to try to parse the expres

To reduce or eliminate syntax errors:
e  Ensure that operators are surrounded by operands (Python uses w
and therefore, the operator must be in the middle of the operands

COPYRIGHT
PROTECTED

e Ensure that all opening brackets (, {, [ have a matching closing brac
e Ensure that all opening quotation marks (" or ‘) have a matching cl
e Ensure that you include a colon (;) at the end of your IF statements

e Ensure that you are using the correct operator, for example, = mea
to.

I3

e Ensure that you are not trying to use a keyword as a variable name
error.

g

Education

e Ensure that you are using the correct indentation. Python is indent
after a colon (:) and return to the original alignment afterwards.
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9.3 Runtime Errors

Runtime errors are more difficult to spot, largely because the program will::
to the user which gives the impression that everything is working well. Ru
few ways:
e The program runs without an output. If this is the case, then check
output statement in the code, unless the code is a module that wi

e If the program hangs and become inactive. This normally happens
indeterminate loop, without statements to make the condition fals
introduced the while loop. If this happens, the program will run fo
illustrate this.

~ = 1

Le number<10:

print {*Ths valus of numbeyr is ¥, number)

# notiocs that thers is no statemsnt to maks o

Notice that in the body of the while loop there is no statement thaf
number, and therefore the number will always be less than 10, and:
always be true. If this code snippet was in your code, the error wo
statement in the body of the while loop that will be printing “The
screen. Therefore, we could identify where the error is. Now if ther
example, the while loop was updating a database or traversing a li
would become more difficult to identify.

¢ Runtime errors can happen when we have a recursive call that doe
term "bottom out” to refer to the situation when either there is no
never get to the base case. Let us think about the recursive definit

was mentioned in the syntax error section. We defined expression
expression 2 expression operator expression
expression = number

If the second statement were absent (expression =2 number),
to get to a situation where we have expressions in all terminals (n

Let us use a recursive definition to define a function called power__§§
values as input, namely a base and an index.

turn base * power number{base, i

The base condition in this situation is to return 1 whenever the ind
consistent with mathematics, in that any number raised to the pow
this base condition was absent or impossible to get to, then after
interpreter will return a runtime error, stating that maximum recur
comparison.
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==15:
1 T

e
S

\* L.
rint{power number{4,12}) W
SR
o
In the example above, the index will never be equal to 15, as the i @\\\\\\\
i .
statement and decreases in value. \\\\ @
=
3 O A 43 §§§§§§
numbey {has ; 1} i
7S Downioads /% 4 ¥ %\\‘\\\\\\\
a3 =

0 oL AN

« 3

=

W

A

i
s

2r nunbsy ingex-1
7 Townoadsd

g N Lid RO %
rrors.pys, lins &0

FRY nUmhe

v resursion despth excesded in oo

> %\\\\\\\\\\\\

> \§ §
SR,

Whenever you suspect that a recursive definition is not getting to § \
a trace table to go through a simple case, or using print statement \\\\\\\\\“\

variables at strategic locations in the function call. e
L

it

o

9.4 Semantic or Logical Error

Semantic refers to the meaning of a language or logic. Semantic errors ar
than runtime errors. Similar to runtime errors, the interpreter will not give
The program will even run without hanging, or giving a maximum recursio:
output will not be the one that you are expecting.

Fortunately there are strategies available to the programmer to identify a
e Inserting print () statement at strategic locations in your code to
quite helpful.
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¢ The use of trace tables to record the value of variables can be also

e Sometimes it is worth breaking down complex expressions into si
having large complex statements.

If you define a function called 1arger () that takes two numb

the two. It is possible to use 1arger (numl, larger (num2,

three numbers. That is equivalent to:
temp _num = larger (numl, numZ?)
larger (temp _num, num3)

I3

g
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This may seem trivial, but it turns out that it is less likely to ma
expressions than on complex ones.
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e Semantic errors often arise from the use of incorrect operators, fo
instead of the >.

e [t is often worth using brackets to explicitly force the correct orde
example in the table above:

In evaluating % in Python we would type 15/2*math.pi
As division and multiplication have the same precedence,

the correct answer 2.38. In order to get the correct answer
therefore, we would type 15/ (2*math.pi)

9.5 Dealing with Errors

Even with the best intentions, there will be situations in which errors occu
foreseen. Many programming languages provide error handing facilities
exceptions are instances of the BaseException class and are implemented
debugger tool in Python is called the Python debugger and is imported
are two versions of the try statement, namely try-except and try-finally.

9.5.1 The Try Statement

Syntax:
try:
<block to execute>

except <exception>:
<block to execute>

<block_to_execute> Is the originally intended code.
except mustinclude at least one exception, but can include as

Example:

™
Lot

x=int {input {*Ent

y=int {input {*%

print{x/v}

ZerpDivisionError:
print{*Zann
y=1

-
Lo
]

ob divids by zaro:r T)

EW Ll W AALANS

This will catch the exception print a more meaningful statement and cont
program.

In the example above, the interpreter will try to execute all the statement
enters zero for the y value, the ZeroDivisionError exception will be raised.
the interpreter will catch the exception in the “except” clause and recove
reassigning y to 1. We could have included other exceptions in the “exce
would search until it finds a matching exception to enter into the "except
exception is found, the program will halt/stop and print the exception to
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The example below shows how we can catch an ImportError (import a file

funknown moduls’

g-*!

Elmg:@z‘:tﬁz ror: No moduls name

This is the import statement without the exception handler. Note that this
program.

T U

syt unknow modulis
ImportError:

print {"Sorry mo

e s g o3 N8
RO ot wx}l\.:: }

oryy module not found
>

With the exception handler, the program will recover and continue to run.

9.5.2 The Try Statement with Multiple Exceptions

There are situations in which more than one exception can occur in a part
option of writing multiple except clauses, where you check each exception
one except clause where the interpreter will check through a list of except
one way to deal with all exceptions, then the latter is a better option, but i
separate solution then having multiple except clauses is the better solutio

If we are writing a program and we want the user to enter a number and t
mathematical operation on this number, we will use the int() function to ¢
integer. There are two possible exceptions that can occur in this situation,

TypekError: when an operation or function is attempted that is invalid for th
ValueError: values have the valid type of arguments, but the arguments ha

The code below will catch both the ValueError and TypeError exception ans:

message. In the situation where the course of action is dependent on the
below is applicable.

x=int {input{"Enter a rumber: *})
 ValusBError:
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9.5.3 The Optional Else Clause
The optional else clause is used when you only want to execute statemen
in the try clause.

c=int {input {"Snter & numbsr: "))
¢ {ValusError, TypsError}:
N

ey D eapvan t MY e orsmmd e e 3 Y
print {*Somzthing want wrong™})

)
T

rint {"Nothin

bt
e
L

Notice that if the user's input is valid, then Python will execute the option
in the code snippet above, we have changed from using multiple except
multiple exceptions (ValueError and TypeError).

9.5.4 The Try-Finally Statement

If we have multiple statements in the try block and one of the statements
end of the try block, the other statements in the try block will be execute
you want the entire try block to be executed, even if an exception was rai
finally statement will resolve this.

Syntax:
try:
<block to execute>

finally:
<finally_ block>

<block_to_execute> Is the originally intended code.

finally must block that; it will be executed regardless of any exe¢

Example:

If we are writing a program that opens a file and do some calculations the:

idea to raise an exception after attempting to open the file. If an error oc
file, then the IOError exception is raised. Consider the code below.

A oy
S e om

test file = cpen{"example file.txt®, “w'}
test file.write {¥Son : 3 ¥

ICBrroy:

test file.close(}

If we encounter an error while trying to write to the file, the IOError exce
clause will handle the exception and close the file. If no exception is raise
which is not good for our program. It turns out that the “try-finally” can h
Whenever we use the “try-finally” statement if an exception is raised, the
finally clause and then to the exception handler in the “except” section.
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The code snippet below gives this solution.

S
.

\\\
\\\ \\\
s\\\\\\\\\\

g ; S
c '

- X N
P e e i o o -~
& Ao L gEXAS

r;:

B

//f

\\\\

pe
i

Notice that if the write statement fails then the file will be closed.
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N
Practice Exercise 9

1.  What is a syntax error?

2. Why are semantic or logical errors hard to spot?

3. What kind of erroris in the code below?

gdet factorial {num):

A O

TN
e &

4. Correct the errorin the function above so that it calculates the fact
Factorialof nisn* (n-1) *(n-2) *(n-3)}* ..... 1.

5. What type of error is in the code below?

number = 1
: number< 13:
print {number, ¥ Sguared iz Y, numb

6. Correct the error so that the code prints the square numbers from 1
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a. expression > expression operator expression
b. expression = number

c. operator =2 +, —, *, /, %,

d. number = 0, 1, 2, 3, 4,

8. Rewrite the code below so that if there are no exceptions while op
file, then the file should close after the update.

7. Use the grammar below to show how the interpreter parses the exp§

test file = open{"new £
te&t flle write {"Zome

- o] N g wv\; 'Ry
print “hl: donn't exiszt LL0T}

teat_flle .claze )}
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Project Task

Decorating Company
John, a local decorator in your community, has approached you to keep trs
and cost of his jobs. He lays carpets for customers. He has to give his custc
accurate quotes, after he has taken measurements. You are required to de;
a computer system that will help him to do this.

Carpets
When a room measurement is taken, the length and the width are taken tc
the area of carpet needed in square metres. He also supplies underlay to ¢
under the carpet and gripper to run along the edge to hold the carpet in [
The underlay required is the same as the amount of carpet required. As thé
gripper goes around the edge of the carpet, the length of gripper requweo
perimeter of the carpet.

Some rooms have bay windows, fireplaces and other obstacles; therefore )
before laying. This does not reduce the price of the carpet. The table belov

Item | Price
Carpets £22.50 per square
Underlay — First Step £5.99 per square me
Underlay — Monarch £7.99 per square me
Underlay — Royal £60 per square metr:

Gripper £1.10 per metre

In addition to the raw material, John charges £65 for each hour worked as§
estimates that it requires an hour for each 16 square metres; this is therefc
goes above 16 square metres.

The system should allow the user to:
1. Enter the customer’s details :

2. List all customers in the system — from this list you should have the
customer or view a quote linked to a certain customer '

3. Add a new quote
4. List all quotations — with an itemised list of the material and Iabour
5. Save customers and quotation details to an external file

For each customer the system should save:
¢ First name and surname
e Town
e Telephone number

Each quote consists of:
e A customer — the system should be able to add a new customer o
when creating a quote
e The dimensions of the room (length, width)
e Select the type of underlay
¢ (Calculate the overall cost

You should develop the part of the system that allows the user to save a
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Solutions for Practice Exercise 1

1)
print(38*24*68%58)

2)
print(365*24*68%68)

3) Use Python as a calculator.
print(84*45)
print(75/15)
print(98-34)
print(23+45)

4)
print( (414/158)*68)

5)
help( “keyword”

6)
print(49/7)
print(8%*2)
print(28%3)
print(17//3)
print(7%*3)

7)
print(588%1.28)

b.
print(326/1.32)

8)
print((4/3)%22/7*10*%*3)

9) the expression 36/9-2 to get:
a. 2
print( (38/9)-2 )

b. 5.12
print( 36/(8-2) )

Solutions for Pra

1)

length = 18

width = 7
perimeter = (2*len
print(perimeter)

2)
days_in_each_schoc
print(%*days_in_ea

3) What value wil
marks = 25

marks = marks + 1&
print(marks)

4)

time_spent = 34
time_spent = time_
print(time_spent)
5)

Error  --> hours_
therefore will gen

6) 24

7) False: An exp

variable.

#--> A variable ca
expression, not th
b)23

8) #4gs

9) By typing help(

10) c. days in a y

Solutions for Practice Exercise 3

1)

uote = “Your Favourite guotation”
q ¢
print(quote)

2)

name="72girick”
pri nt(name)

3)

numberl= int(input(“Piegse enter t

number2= int(input(“Fiease enter
number3= int(input("#

total = numberl+number2+number3
print("7The suwm is “, total)

T
fegse entep “““
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4)

name = input(“iWhat is vour name: )
age = int( input(“How old are vou?: "))
print("Hello ™, name, ", pleass gccept

o)
o
~
L3
™
4
w3
it
-
o
e
i
o
Ll
e
S
I
in
i
L3
Ly
n
~

5)

X=34.67

print(type(x))

6) h

7) a

8)

title = “Svifon for key stuge 47

print(title[11:14])

el S

farletter in title:

print{letter)

Solutions for Practice Exercise 4

1)
def double(num):
return num*2

number = int(input(“Pisagse enter o number to doubie: 7))
print(number, “doubied is ", double(number))
2)
det perimeter_of_rectange(length, width):
return (2*length)+(Z*width)

length = float(input(“"fiease enter g length: "))
width = float(input(“Fiease enter o width:

print(perimeter_of_rectange(length,width))
3)
def area_of_circle(r):

return (22/7)*r**2

radius

= float( input(“Flease enter the radius: "))
print(“The greg iz ", area_of_circle(radius))
4)

det hello_three_times(name):
print(“feiic 7, name*3)

. BN e o e oy T A
person = input(“Pisase enter the perscn to say hello to:

print(hello_three_times(person))
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5)
def head_name(word):
return word[2]

’ ’ > o FILTIAY ¢ -
name = input(“Fiease enter yvour name: )
. . w

print("The head of “, name, " is , head_name(name))

6)
def tail_name(word):
return word[1:len(word)]

name = input(“Piease enter your nome: ©)

print(tail_name(name))

7) Using functions makes our program code more readable. When we
actually naming a certain set of instructions that are perfor

therefore making our program code easier to read.

Functions can reduce our program code significantly by puttin
function. Changes or adjustments can be made in one place.

Functions facilitate modular design. We can break down a larg
chunks, work on these chunks in functions, then put the entir
for a working solution.

Functions can be placed into modules so that they can be reus

8) Parameters are place holders that are used inside the functio
arguments are the actual values that you send when calling th

9)
def power_value(base, index):
return base**index

base = float(input(“&nter the number
index = float(input(“fnter the index:

))

print("The powsr is 7, power_value(base, index))

10)
det absolute_value(num):
if num<d:
return -num
else:

return num

print(absolute value(-5))
print(absolute_value(&))
print(-absolute_value(-5))

Solutions for Practice Exercise 5

1)
numberl = int(input(’flesgse enter the Ffirst number: 7))
number2 = int(input(“Fiease enter the sec here M)

if numberl> number2:

print(“The Larger number is ", numberl)
else:

print(“The larger number is ",number2)
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2)
score = int( input(“Piease e

=
o
?'{)

if score>49:
print(“Fass™)

else:
print(“Fgil™)

3)

score = int( input("fiease enter your sc

if score>49:
print("fass™)
if score>79:
print("wWell Done’)
else:
print("Fail™)
if score <28:

* N P B A ST L i
print(“vou seed to try haorder™)

4)
score = int(input(“Figgse enter vour sc

it score> 7%:
print("Your grade is A")
else:
if score>53:
print("Your grode is 87)
else:
if score>33:
print("Your grade is {7)
glse:
if score>2%:

print("Yaur score is D7)

else:

print("Your score s U7

5)

- = B ey e o e g s ey eved e e § N R T I N o 4
word = 1nput( FLegase ehter g word To Fung out ThHe vowed worta?

def vowel_worth(word):
value = &
for letter in word:
if letter =="'g":
value = value + 5
if letter =='¢":
value == value + 4
if letter =="1-
value = value + 3
if letter =="'0":
value = value + 2
if letter =="u":
value = value+ 1
return value

:

K] 2y ot b r 2 ey on don oon ¥ N
print("The volue worth of 7, word, is

2 your score: "))

", vowel worth(word))

")
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6)
def larger(first, second):
if first > second:
return first
else:
return second

numberil
number?2

int(input(“Fliease ent
int(input (2L

&€ an

3
[ste) eniet

print(“The Larger is 7,larger(numberl, number2))

7)
def long_name(name):
if len(name)>13:
return True
else:
return False

test_name = input(“flegse enter the name to test: V)
print(long_name(test_name))

8)
def larger(first, second):
if first > second:
return first
else:
return second

def largest(first, second, third):
return larger(larger(first, second), third)

print("The lorgest of 12, 45, and 28 is5 7, largest(12,45, 28) )
9)
def print_upto(number):
for val in range(i,number+1):
print(val)
num = int(input(“&nter the number fo print up fo: 7))
print(print_upto(num))
10)
det print_even_upto(number):
for val in range(1,number+1):
if val%z ==8:
print(val)

num = int(input(“&nter the number fo print up to: 7))

print(print_even_upto(num))
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11)
def magic_number(guess):
number = 7
while guess != number:
if guess== number:
print(“Well done™)
else:
if guess> number:
print("Too Aigh™)
guess = int(input(“Flease enter o guess: 7))
else:
print("Too Low”)
guess = int(input(“Pisase enter g guess: "))

guess= int(input(“Guess the number: "))
magic_number(guess)

12)
def magic_number(guess):
number = 7
count =&
while (guess != number) and (count <5&):
i guess== number:
print("Well done™)
else:
if guess> number:
count = count +1
print("Too Aigh™)

guess = int(input(“Piease enter o guess: 7))
else:

count = count + 1

print(“foo Low™)

guess = int(input(“Piease enter o guess: 7))

guess= int(input("Guess the number: 7))
magic_number(guess)

13)
def factorial(num):
if num ==
return 1
else:
return num * factorial(num-1)

number = int (input(“&nter the number to Find the focterigl of:

print(factorial(number))

Solutions for Practice Exercise 6

1)
bank_holidays_in_month = [, &, %, i, 2, &, 8, 1, 8, 8, &, 2]

def bank_holiday(number):
return bank_holidays_in_month[number-1]

month = int(input( s

print(bank_holiday(month))
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2)
my_list = [56, 3, 89, 2, 34, 12]

def my_sort(l):
sorted_list = False
sorted _pos = len(1l)-1

print(1l)
while not sorted_list:
sorted_list = True
for index in range(sorted_pos):
it my_list[index] > my_list[index +1]:
sorted_list = False
#Swap values
my_list[index], my_list[index +i] =
print(l)

my_sort(my_list)
print(my_list)

3)
my_list = [1, 2, &, 83, 98]

def add_hello(1l):
return l.append(“heiic™)

add_hello(my_list)
print(my_list)

4)
my_list = [158, 46, 69, 120, 36]

det discount_ten(l):
for index in range(len(l)):
1[index] = 1l[index]*1.1

discount_ten(my list)
print(my_list)

5)
my list = [12, 4,5, 3, 5, 24]

det remove_five(l):
while 5 in 1:
1.remove(5)

remove_five(my_list)

print(my_list)

6)
def is_palindrome(word):
end_pos = -1
for index in range(int(len(word)/2)):
if word[index] != word[end_pos]:
return False
else:

end_pos = end_pos -1
return True

test_word=input("Eater o word fo test: V)
decision = is_palindrome(test_word)

print(decision)

my_list[inde

Python for KS4 Page 96 of 112

it
S

=
S

e

W
S

N

e
E $§§§

i
\Q\\\
S

&'

g
e

i

§§§§§i

B

i

i,

s
i

b2

i

i
i

2

H

A

S

i

COPYRIGHT
PROTECTED

IS

g

Education




7)
y=[ 1,2,2,3,3,4]
def unique_elements(1l):
x=[]
for index in range(len(l)):
test_value = 1l.pop()
if test_value not in x:
X.append(test_value)
print(x)

unique_elements(y)

8)
z = [45, 67, 23, 58]

def backways(1l):
l.reverse()

backways(z)
print(z)

9)
z=1[1, 3, 5, 7, 9, 18]

def sum_list(l):
total =%
for element in 1:
total = total + element
return total

print(sum_list(z))

10)
z=1[1, 3, 5, 7, 9, 18]

def sum_list(l):
total =&
for element in 1:
total = total + element
return total

print(sum_list(z))

def mean_list(1l):
return sum_list(1l)/len(l)

print(mean_list(z))

11)
z=1[1, 3, 5, 7, 9, 18]

def sum_list(1l):
total =&
for element in 1:
total = total + element
return total

def mean_list(1l):
return sum_list(1l)/len(l)

mean=mean_list(z)

det list_of_deviation(l):
for index in range(len(l)):
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z[index] = z[index]- mean
list_of_deviation(z)
print(z)

12)
import math

z=1[1, 4, 5, 7, 9, 29]

def sum_list(1l):
total =9
for element in 1:
total = total + element
return total

def mean_list(1):
return sum_list(l)/len(l)

mean=mean_list(z)
#List of deviations
def list_of_deviation(l):
for index in range(len(l)):
1[index] = 1l[index]- mean

#Now sguare of deviations
def square_list(l):
for index in range(len(l)):
1[index] = 1l[index]*1[index]

def standard_dev(1l):
#mean=mean_ 1list{1}
list_of_deviation(l)
square_list(1l)
variance = sum_list(1)
return math.sqrt(variance/(len(1l)-1))

std_dev = standard_dev(z)
print(std_dev)

Solutions for Practice Exercise 7
1a)

#lreate a text +1i
print("Writing ftext file’
# first open a fils
text_file = open( "X
text_file.write(“iast ¥
text_file. ’
text_file.
text_file.
text_file.
text_file.

text_file.close()

£y ey O PR o S I sy g 3 ST T, T S T
fnow open the File and print the contents

{
text_file = open( "UPrimeMinister.txt",

file that shows the last +
1

ive prime ministers in

ES

print(text_file.read())

#Finally closse the file

text_file.close()

Python for KS4 Page 98 of 112

N
25

e
& o
\\\§
\\\\

W

N

g
&ﬁ?@&

2

#

i,
s

s
i

#

i
&

i
S

§§&\§

&
&

oy

S

$§§§§i

i

A

s

sy,

i

COPYRIGHT
PROTECTED

IS

g

Education




i, W)

|

,\\\
LY i

Cod

v v
G Vet o

S
S

i
»

S
S
S
s

=
N
S
= .
L

S5

\\‘k‘&\\\\

S
i
P

COPYRIGHT
PROTECTED

a ik e ()
W i ) =5 < N
it i & —
et 4ed s =
e 13 @ o] L o
et R o s =N
&4 et [ )
AL @ £ )
B oo~ P et Y]
0 et T ot s, ©
T 7 & ~
[T gy ® @ [ e
4 o 4t & o
e 44 ] e rg
3t 4 =
-t G = i w ol
4 AT m e j=8 o [ Pt
e b ~ 1 L. oyl pon} 4] .
A - () G fo e L2 ot
e ~" £ I [ 5
Al L M - (o] A = 44 S
et - + et 13 &
Ea - i ;- ] ] = 1]
g o w 7] i 4ed L T
+ £ + I5a] E: o] ) o
© c it ;b dud @ O i [
—~ ~ C (] hed oo L eeei D0y ded Y1 oea
B ) =z | £ oeei ~ 3} ) oL
@6 < D) =) roed T4 “ry s [s] Pl
i — a — oo —~ s [NV i3 B ] oot [ o
et —~ s £ A oo v — QU [s] Z A et ]
o, ~ s o Y T - i O L. b ] [ mou 3]
he) S [ o] a4 W C 4 ] (5] oW afeny
ded s ] 4 C U~ o (S ENe] [&] 3 b . R 7 iy ot o Kl
b3 FroQ W (] oo W bt (V] 4 oz . [ s b i C [&]
@ g EaN U Q c oo P L. ™~ - (oIS i 2% i (9 FeiNe} —~
et e = 3~ ©T O © C et € om o R 3 o i el A i %) Y] %] ] et O €
e U QU (] o [ <. i QU oo T N et oo . [EREY 3o~ o . ooC
o aQ— @G o0 £ [ o om o o W N e G PR s o i ~ <~ oo 0
pred 4 O - i O [} o U o e Z w0 o W W e - e R 1 w4 2N E ) L. 0
o i Y oo v w <« i o4 o — moC RN SR} & oo~ - E fe et @ [T + =L
ks | | Y] < et o oo o35 (SIS EA i - = - m o ol £ 0 et o [ R <t
3 + Wi + oo — 0 [v] et N ‘) 15~ ~ ~ o £ 4 O th o [v] ch
4 o U X ] Y4 v X $i O [ fo woQ i AT L U (] [} w O Bl [T ey .
o o= Q o [ + vion Il o [TR] S ] + + + = PERNG) o o0 o =
i e P vt o oo = © O L. ] @ o . S D3 - = = oo . Fa| Ik S
~ 3 Y= it Y= c T C i g 4 QO bt [SINT] i BE A LU V] (V] Ke [ o0 et
] ) ] | © C Q - e o O = [J) P fee @ ] ] w o v O O w o= S
= Z oo ] < =] 3] @ @ X Sy e~ v X X X | < | i @ o 2
—~ sed o X e X (@) . 4; L =2 . C o YRR SIS oo [} [}] [ - = i =2 L C |
K] £ w U - . @ S ~—~ O ~ Z = Ll QL sl A VIS T et e . . v Lo [} ol >
— o, o O o ~N © O Y M dr oeed e C LN U - L3 U u @] #C B E N U [




it
S

=

#print the row to the screen
o . i
for book *zn bO())k_llbr‘ar‘y: m
print(book e
H#Finally close the connection E
new_db.close() b

4) Displays the name, quantity and price from a table called Pro \\\\\\\\\\\\\\\
table, where the quantity is greater than 20. & #

s q y is g \\\\ o
Solutions for Practice Exercise 8 S
SR

i

1) ' §\ \§
class Time: \\\\\\\\\@

v T Ty o~ & o~
The Time class

W

S

det __init_ (self, hour=12, minutes=8, seconds=8):
self.hour = hour
self.minutes = minutes

S

§ 0

self.seconds = seconds § §
g

#attributes §~ \

hour = 12 \ &
i e

minutes = @

i

seconds =8 \\\w\§

Tl

def get_hour(self):
return self.hour

def get_minutes(self):
return self.minutes

det get_seconds(self):
return self.seconds

def print_time(self):
print(self.get_hour(),”:",self.get _minutes(), “: “,self.get
#and the mutator functions

def set_hour(self, new_hour):

self.hour, = new_hour COPYR'GHT
def set_minutes(self, new_minutes): PROTECTED

self.minutes = new_minutes

def set_seconds(self, new_seconds):
self.seconds = new_seconds

def increment_seconds(self): ig
if self.seconds == 53:
self.seconds = & Qg
self.minutes= self.minutes + 1 E‘dUCQtiOﬂ i
else: '

self.seconds = self.seconds + 1

def increment_minutes(self):
if self.minutes == 59:
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self.minutes = &
self.hour = self.hour + 1
glse:
self.minutes = self.minutes + 1

det increment_hour(self):
if self.hour == 12:
self.hour = 1
else:
self.hour = self.hour + 1

2)
print(“Cregiting two instances
timel = Time() #Created wit
time2 = Time(12,45,12)

print("Now perin

print(Tiser defined time --»", time2.print_time())

timel.increment_hour()
timel.increment_minutes()
timel.increment_hour()

print("After using increment functions™)

timel.print_time()

time2.increment_hour()
time2.increment_minutes()
time2.increment_hour()

print("After wusing increment functions™)

time2.print_time()

3) class fraction:

EE RO T SR
The froction

R PO o7 e A0 VNP S OF SVOR S SV 3 S R
CLass defines g Frootion wilh atiributes:

numerator, ond denominagtor

def __init_ (self, numerator =@, denominator = 1):
self.numerator = numerator
self.denominator = denominator

#runctions
def get_numerator(self):
return self.numerator

det get_denominator(self):
return self.denominator

def print_fraction(self):
print(self.get_numerator(), “/“, self.get denominator())

def print_type(self):
if self.get_numerator() > self.get_denominator():
return “Improper’”
else:
return "Proper’”

def set_numerator(self, new_numerator):
self.numerator = new_numerator

def set_denominator(self, new_denominator):
self.denominator = new_denominator
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def inverse(self):
temp = self.get numerator()
self.set_numerator(self.get_denominator())
self.set_denominator(temp)

te two fractions one with default values
# and the other with user defined values

fractionl = fraction()

fraction2 = fraction(2,5)

#hNow print the twoe {fractions
fractionl.print_fraction()
fraction2.print_fraction()

print(“fraction two is ", fraction2.print_type())

fraction2.inverse()
print("After the inverse fraction 2 is ", fraction2.print_type()
fraction2.print_fraction()

Solutions for Practice Exercise 9

1) A syntax error is one that breaks the grammar of the languag
programmer uses a token (letter, symbol and operator) somewh
the grammar of the language.

2) Semantic or logical errors are difficult to spot because the
a problem to the programmer. The programmer will know that t
the result that they are getting is not what they are expect
errors only occur under a given situation, which may not eve

3) The error is a semantic error. The interpreter will run the
an error, but the function will never compute the factorial
is nothing in the function that is bringing the number close
==1). As it is written factorial(number) will keep multiplyi

indefinitely.
4)
def factorial(num):
if num ==1:
return 1
else:

return num * factorial(num-1)

5) The error is a semantic error. There is no statement within
terminating condition (number>=13) to this condition, theref
forever, unless interrupted by some external exception.

6)

number = i

while number< 13:
print(number, " Sguagred is 7, number*number)
number = number+i

:
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7)  8%*2/1

expression

expression operator expression
number operator expression

8 operator expression

it
S

8 * expression it
8 * expression operator expression §§§§§§
8 * number operator expression aF §§§
8 * 2 operator expression §§§§ -y
8 * 2 / expression ﬁ§§§§§
8 * 2 / number §§§§
* e
try: B S
g test _file = open(“new File.txt", 'w’) §§ §i
try: W
test_file.write("Soms operations”) —

finally: "
test_file.close() §§§§§§
except IOError: gg\ §§
g

print("File don’t exist ...") B
# %&‘\\\\\

e
S

§§&\\

iy

o

i

i

>§§§§§
.
e

G

i

§§§§§i

i,

i

COPYRIGHT
PROTECTED

IS

o3

Education |

Python for KS4 Page 103 of 112




Project Task Solution

The solution uses the list data structure extensively and uses classes to st
details. For the controlled assessment, you will need to show more in you
need to show:

¢ An explanation of the problem — to demonstrate that you underst

going to solve

e Aplan

e Your proposed solution — pseudo code or flow chart

e Solution development, with annotated code

The solution below is a basic solution with some important features missi
e There is no error detection and correction present. The solution a
the correct data at all times. In particular, when the user is prompt
that a number will be entered and nothing else. This needs to be
controlled assessment.
e There is no data validation, for example, in entering length and wi
validated.
e Whereas a list is a fast, effective way of storing and accessing data
real life, it would be more realistic to save the details (customers,
mote persistent use of data.
e Whereas the solution is meeting the client’s need, it would be a b
as the price, in an external file so that the client can change the pr

The Customer Class

class customer():

o r ey [P R R S
e customer CLAss, storin
F

surname, Towh,

def __init_ (self, firstname="First nome™, surname="sursgme
telephone="g7
self.firstname=firstname
self.surname = surname
self.town = town
self.telephone = telephone

888 8000"):

def get_firstname(self):
return self.firstname

def get_surname(self):
return self.surname

def get_town(self):
return self.town

det get_telephone(self):
return self.telephone

¥

", self.firstname, self.surname)
“, self.town)
", self.telephone)

def print_customer(self):
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def

def

def

def

set_firstname(self, new_name):
self.firstname = new_name

set_surname(self, new_surname):
self.surname = new_surname

set_town(self, new_town):
self.town = new_town

set_telephone(self, new_telephone):

self.telephone = new_telephone

The Quotation Class

from customer import customer

class quotation():

def __init_ (self, customer, date, length, width, uname, grip

def

def

def

def

def

def

def

def

Constructor for guote.
self.customer = customer
self.quotation_date = date
self.length=1length
self.width = width
self.underlay_name = uname
self.gripper = gripper

self.underlay price = self.set_underlay price()
self.total price = self.set_total price()

get_customer(self):
return self.customer

get_quotation_date(self):
return self.quotation_date

get_length(self):
return self.length

get_width(self):
return self.width

get_underlay_name(self):
return self.underlay_name

get_underlay_price(self):
return self.underlay_price

get_total_price(self):
return self.total_price

get_gripper(self):
return self.gripper

A

underiay name.
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#the print_guotatdion is used extensively to display the
det print_quotation(self):
print("guctation Defails ")
print(self.customer. prlnt_customer())
print("Quotation date”, self.quotation_date.day, -7,
self.quotation_date.month, “-”, self.quotation_dat
prlﬁt( ‘Room megsurement--> Length:”, self.get_length(),

Argey o>
Fa TR e sy 3
seLf get length()*self.get width(), "sg. mts™)
print (L av”,self.get_underlay name())
print( ~lay price”, self.get_underlay_price())
print("Total Price 7, self.get total price())
#Total price calculated to inciude cost for material, and la

def set_total_price(self):
area = self.length*self.width
if area >=i&:
labour_cost
else:
labour_cost = 65

(area/16) *&5

return (area*zz.5)+(area*seLf.get_underlay_price())+labouf

det set_underlay_price(self):
if self.get_underlay name() == "First Step”:
return 5.58%
else:
if self.get_underlay_name() == "Mangrch™:
return 7.99
else:
if self.get_underlay name() == “Rovgi”:
return 68
else:
return &

def set_customer(self, new_customer):
self.customer = new_customer

def set_quotation_date(self, new date):
self.quotation_date = new_date

det set_length(self, new_length):
self.length = new_length

def set_width(self, new_width):
self.width = new_width

def set_underlay_name(self, new_underlay name):
self.underlay_name = new_underlay_name

The Decorator’s Driver File

from customer import customer
from quote import quotation
from datetime import datetime
import sys

customer_list = []
quotation_list = []
# main menu
def main_menu()'
print("Welcome to John's Decorating®)
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print("You have the Follow
print("i)
print ("2}
print("3) B
print(“4) e \\
print(”s5)
print (s} §§N
print ("8} a §§5\
; g L
choice = int(input(“Seiect one --> 7)) g
it choice == §§§§§§
oa
add_customer() B ow
if choice ==2: §§§$§§
list_all_customer() B
R : o
if choice ==3 §§ §¥
add_a_quote() §§§§§§
if c?glie ;; eats O E
ist_all_quotations -
if choice == §\\\
save_customer_details() &
- . - \\§\
if choice == ij&k
save_quotation() \'Q;\\
if choice ==
print("Good Bye ... ool T) T
sys.exit() §§ w§§

K

&

a'

A

iy,

L

def save_quotation(): §§@§$§
print(“Saving Quotati “§§§§
file_name=input( to sgve in %) T

file_name = file_name+” nqo}ue

quote_file = open(flle name, " )

for quote in quotation_list:
quote_file.write(quote.customer.get firstname()+"in")

§§§§§i

quote_file
quote_file
quote_file
quote_file
quote_file

.write(str(quote.get_quotation_date())+ "in”
.write(str(quote.get_length())+ "in™)
.write(str(quote.get_width())+ "in")
.write(quote.get _underlay name()+ “in")
.write(str(quote.get _gripper())+ "in")

quote_file.write(str(quote.get_underlay price())+ "%
quote file.write(str(quote.get_total price())+ "in™)
quote_file.close()

print("File saved”)
main_menu()

COPYRIGHT
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#function used to save customers details
det save_customer_details():
print("Saving Customers’ Detgils ...")
file name=input(“Enter the File name to save in ¢ ")

file name = file_name+fmcugxumgrs txt”

cust_file = open(file_name, ‘")

for cust in customer_list:
cust_file.write(cust.get_firstname()+"‘w“)
cust_File.write(cust.get_surname()+ 1)
cust_file.write(cust.get_town()+ "in")
cust_file.write(cust.get_telephone()+ "in™)

cust_file.close()
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print("File saved™)
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main_menu()

Hfunction used

#oustomer Ll‘ﬂ“

def add customer()°
print("Add customer™)
firstname = input(“&nfer th
surname = input(“&nter the ;
town=input(“&nter the customer's
telephone = input(“Fieas
customerl = customer(flrstname, surname,town, telephone)
customerl.print_customer()
customer_list. append(customerl)
print("Cust
another = input(“kouid vou

- oname: )

ame: ")

¥
s The customer’s telepfiong num

ey gdded suoos:

add another? yes [yl or

i¥ another=="y’:
add_customer()
else:

main_menu()

#iist all the guotation in the sy
def list_all_quotations():
number =1
for quote in quotation_list:
print("Quotation * , str(number))
quote.print_quotation()
number = number +%
print(®in™)

: BIAT Nt e ali P B A Dy N e e oy £F
print("fa] Add new i belete [R] Back"™)

choice=input(“-->%)
if choice=="g¢" or choice=="4":
add_a_quote()
else:
if choice=="¢d" or choice=="{":
print("fnter the qufu‘iﬁﬁ number to delets”)
quote_num = 1nt(1nput( -5 "))

quote = quotation_ llst[quote num-1]

print(“dre you sure vou want to delet

quote.prlnt_quotation()

choice = input(”/vy]} Yes FNT No™)

if choice =="¥" or choice =="Y":
quotation_list.remove(qu ote)
print("Quotation removed )
main_menu()

else:
list_all quotations()

else:
main_menu()

def list_all_customer():
number =1
for cust in customer_list:
print("Custamer” , str(number))
cust.print_customer()
number = number +1
print("in")

Y At o o7 Nad o [V Ve I . I M
print(“f4] Add new {87 Delete PV View Quote for custom

choice = input ("¢

if choice == ‘g’ or choice=
add_customer()

. mead
would yo

to add a new customer, once contirmed save the cus
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s v

if choice =="¢" or choice =="0
delete_customer()
else:
it choice == 'v’ or choice =="¥":
view_quote()
else:

t .
.

N
25

e

. OF
main_menu() §§§§2§
def add_a_quote(): .y

print(“add pew Quote™) §§§§

print("/N] New customer fE] Exifing customer”) §§§§§§
. X N &
choice=input(”-->") o8 oE
if choice == 'n’ or choice == "&’: §§&§§§
customerl = add_customer_for_quote() §§ &

‘ - - - L T
else: = §§
customerl = search_for_existing_ customer() §§§§§§

N

§§§§§

i
i

S

width = int(input(“&ntesr the
print(“Underiay Choice™)
print("{F] First Ste 5
choice=input(”"-~>")
it choice == '§#’ or choice =="'F":

uname = “First Step”
else:

if choice =='#" or choice =="#":

uname= "Mangroh”
else:

i
&

s Ste

.7

S

i

B

SR
uname="Rayai” §§‘%§§
gripper = 2*length + 2*width : \§N§§§
quotationl = quotation(customerl, datetime.now(), length, widt _—
quotationl.print_quotation() ) \§\§
print ("4} Add {8 Delete™) §§$<

choice=input(”"-~>")

if choice=="ga’ or choice =="4":
quotation_list.append(quotationl)
print("Quote added successFully™)
main_menu()

else:
main_menu()

§§§§§i

def add_customer_for_quote():

print("add customer For new
firstname = input(“&n
surname = input(“&nte
town=input(“&nter the < R ¢
telephone = input(“#Fiease enter the customer's telephone numd
customerl = customer(firstname, surname,town, telephone)
Foustomerl.print_customerd)
customer_list.append(customerl)
return customerl
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def search_for_existing_customer():
number =1
print("Here 1s g List of gl customers ")
for cust in customer_list:
print("Customer” , str(number))
cust.print_customer()
number = number +1
print(7in")
print("enter the customer number o
cust_number=int(input(“--:"))
customerl=customer_list[cust_number-1]
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def

def

main_menu()

return customerl

delete_customer():

print("Delete Customer”)

cust_number=int(input(“Enier the customer number to delete

customerl = customer_list[cust_number-i]

print(“Customer”)

customerl.print_customer()

print(“dre you sure vou want to delete [V] Yes TR AT

choice = input(“--> %)

if choice =="y " or choice=="¥":
customer_list.remove(customeril)
print(“Customer information Deleted ... 7)

main_menu()

view_quote():

print(“View Juote™)

print("Enter the customer’'s number To view guote”)
choice = int(input(“--:"))
customerl=customer_list[choice-1]

#reats 3 dummy guote, Just in case the customsr do not have

target_quote = quotation(customerl, datetime.now(), &, &,

#Now search for the quotation with the customer

s
for quote in quotation_list:
if quote.customer == customerl:

target_quote = quote
if target_quote.get_underlay name() == “dummy”:

print("Sorry”, customerl.get_firstname(), “does not h
print("Here is g List of all vour customers™)
list_all customer()

else:

target_quote.print_quotation()
choice=input(“continue ~-> %)
main_menu()
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Absolute path

Algorithm

Abstract data type
(ADT)

Argument

Attributes
Boolean

Built-in function

Calculation

Class

Compilers

Computer science

Control structures
Database

Data Encapsulation

Data types

DBMS

Directory structure

Exception

Expressions
Float
Function
Integer

Interactive mode

A path that gives the specific location of a file systei
address is given from. This should contain the root

subdirectories to get to a file.

A collection of unambiguous and executable operz
a finite amount of time. :

These are new data types that numerous operatio :

These are the actual values that are supplied dur
arguments are then matched with the parameter ir;

Data items that an object possesses.
This is a data type having two values, usually denot

These are functions made within an application an:
users. :

Any mathematical operations done with number:

It is a user-defined data type that is made up of at§
are known as ADT). :

These create object codes which are passed on t

The study of the design of algorithms, their properg
mechanical realisation. A

Blocks of code that dictate the flow of control Withf
This is a collection of tables that store data.

This is information hiding. It involves reusing codes
The user does not have to know the attributes or i

The range of values that can be stored and the kin:
subtraction, comparison, concatenation, etc.) that c
variable. :

Database Management System — software used t
manner.

The way in which an operating system displays it

This is when an error occurs in a program. This can
error.

A combination of operator and operations that evé*
A data type made up of numbers that have a decin
These are blocks of code that perform a specific
This is a data type made up of any positive or negé:

A mode in Python where instructions are typed a
individual line of instruction is executed at a time
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Interpreters

List

Object

Object-oriented

programming
Parameter

Program code

Programming
paradigm

Python

Query
Quotient

Recursive
Relative path
Runtime error
Script

Semantics

sQL

Statements

String

Syntax

Values

Variables
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These take each line, translate and execute the trat
their attention to the other line.

This is a mutable collection of data items which caé
data types.

This is a thing or an event in our application.

A type of programming that defines the data typ
structure.

These are the place holders that are used in defin

The set of instructions normally written in high-levy
the computer follows to complete a task.

Different disciplines and principles involved in proé

Python is an interpreted, general purpose program:
conforms to multiple ways of programming.

A question that is asked of the database.

This is the number of times one quantity can be dis
the result of a division.

A rule or a procedure that can be applied repeatec
This starts the path by using the current director
An error that occurs during the execution of a pro§
A program that is normally interpreted, stored as a

An error in the logics of the program. It encompas:
program and its output.

Structured Query Language — the universal Ianguaé
manipulate databases. :

This is used to store the value of an expression in &

This a data type made up of characters. These can
symbols. :

An error of language; usually the code does not cc
language.

Any literal that can be stored in a memory locatior;

A named memory location.
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