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Teacher’s Introduction

This resource provides a thorough introduction to the practical

The digital files for this resource
are provided on the ZigZag
Education Support Files system,
which can be accessed via
zzed.uk/productsupport

problem-solving and programming skills that students will need to develop
for GCSE/IGCSE Computer Science. The resource introduces each topic
using clear examples and annotated code snippets and a range of exercises
for students to practise, with answers provided for each exercise.

As students develop their knowledge of Python, the tasks set become

more challenging and demonstrate possible methods of approaching programming project-style tasks, with an
emphasis on how to make the code both efficient and robust at every opportunity.

This resource also includes five stand-alone practical programming problems to stretch the most able students;
suggested solutions are included for all problems together with any additional files required to attempt each task.
In addition to a digital copy of the task solutions, this resource also includes a collection of 24 lesson starters in a
PowerPoint presentation, with solutions.

With a range of starters and exercises available providing both stretch and challenge, this is the ideal resource for
delivering GCSE programming in Python. Digital copies of all task solutions provide teachers with the option to
customise and develop tasks if necessary. Students can use this resource independently, either to work through
systematically or to refer to on an ad hoc basis when required; helping them to develop confidence and competence in
their programming skills.

For information about the key conventions used, including PEP 8 guidelines and more, refer to the Introductory Notes.

Digital format

All of the activities are provided electronically on the ZigZag Education support files system, which can be accessed via
zzed.uk/productsupport To use on a school network:

Download the .zip folder
Locate the .zip folder in your downloads folder

Right-click on the .zip folder > click ‘Extract all’ > select a destination > click ‘Extract’. This step is essential as the

files will not function properly without it.

Access to the activities is via the following user interfaces:

index.html
This the main user interface for the resource; the one
that your students will use.

All of the topic notes/exercises, practice assignments
and starter activities can be selected using the
horizontal navigation bar.

There are controls enabling zoom in/out, jump to
page, table of contents and print.

solutions
Worked solutions for every exercise in the resource
are located inside the tegcher subfolder.

Note: there is no link to any of the solutions from the
main interface. If you wish for students to be able to

access this page, you will need to provide them with a
link or shortcut to it.

on Programming for GIS
SRR TG R R R TR P S i SRR
L
DR e B B R R B B SR SR B
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35 B

suable folder iy

AR 36D DOW PN 1  weiting aur swn functions.

To use on a secure school network: copy the
PythonProgramming folder to a location that your
students can access, and provide them with a link or
shortcut to index.html. Repeat for the teacher/solutions
folders to give access to the worked solutions.
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INTRODUCTORY NOTE

WELCOME

Python Programming provides a comprehensive introduction to the probly
programming skills that you will need for GCSE/IGCSE Computer Science.

There are 15 topic areas, each with explanations, examples and annotatec
range of exercises for you to practise.

o 'y“’; G
As you develop your knowledge of Python, ine = «.set become more chal
possible methods of approachirz Jic ¢ j\ﬁnﬁé project-style tasks, with an

make the code both effi=c 1t'a ¢ ruoust at every opportunity.
- e fo i

&

¥

Bt rive stand-alone practical programming problems de.

L

, as well as 24 starter activities.

KEY CONVENTIONS

VERSION OF PYTHON

The version of Python that is used in all examples in this resource is versio

PYTHON MODES

Python has two modes: interactive and script.

In interactive mode, any code we type into the code window will immedia |
the shell.

# IDLE Shell 3.12.7

File Edit Shell Debug Options Window Help
Python 3.12.7 (tags/v3.12.7:0b05ead, Oct 1 2024, 03:(
64 bit (AMD64)] on win32
"help", "copyright", "credits" or

In script mode, there is no immedi-*» Al
response to our code. Tovi..v t - )"’gurts“we I
must save our file a0 & ’145 14 the program
i . ' _using Run >> Run
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]!D! (INTEGRATED DEVELOPMENT ENVIRONMENT)

There are many different IDEs which students can use to understand how |
problems within their code. This resource uses IDLE, the integrated develc,
written in Python and Tkinter, as it is freely available and easy to use.

PYTHON AND SQL

In topic 14: Databases, the method of connecting to a simple database ap.
which is imported as a module into Python 3. The SQLite browser is also ux
visual method of interacting with a simple database. T}.is open source softy
here: https://sqlitebrowser.org/ sl a2

.

3

EFFICIENT AND RO®.5 " .TJE J

& Aw‘“‘ ” "f X . . o
ce ; “cierit and robust code is an important part of learnin
ffe. t.ve programs. Specific examples of efficient and robust cod:

CODE

WRITING READABLE CODE — USING PEP 8 GUIDELINES

Readability involves the use of consistent styles and layout to make your cu
others to read and understand.

EVARIAESLE AND FUNCTION NAMES

The key points to follow are the consistent use of lower case and underscal
function names easier to read and make the purpose of the variable clearg|

Example 1:

File Edit Format Run Options Window Help
! f.({f; SR Snlal Vol First number: H))

il = int {ir

= i

Following PEP 8 guidelines:

i

File Edit Format Du v/ 'Croces Window Help
Aatput -

The exception to this rule is the naming of variables which are constants, i.t
remains unchanged when the program is executed.

Introduction Page 2 of 4
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Example 2:
Constant names should be all upper case, separating words using an unde
number of points for winning, losing or drawing a football game does not ¢

i
B
as constant values. ///
-
File Edit Format Run Options Window Help .
e f?nt'ﬁ §n2%”()"w 4%22%%%
%/////////////%

W

p—

7%
(

-
g

o

<

i
\\\\\\\\\

hTeam
aTean
hScore
alScore

13 L ¥ hScore

&R

o

e indy: %%%%%;%
footyResults () %é%%%%%

24 main ()

a0
\\\\\

//////////

o

F
Qe

i

USE OF WHITESPACE IN EXPRESSIONS AND STATEMEN

N
~

L

////////

The key points to follow here are ensuring that there is a space either side o .

is a symbol that indicates a mathematical operation is to be performed, e.g. /////////////
'result=a+b'. Make sure that the space bar is used, NOT the TAB key as this w %////////2//%
the code is executed. The use of whitespace by leaving a line space betwee! el
also improve the readability of the code, as will leaving two lines space betvw _—
longer sections of code.

s
e

Example:

file  Edit  Format Run Optiors Window  Help
gaoand re-uss funoblions

e COPYRIGHT
PROTECTED

; ig

Education

o, atudent Lame i

Poimadn ()
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Following PEP 8 guidelines:
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The function names used in the first example were also too close to the var
these were amended as well. Looking at the two improved versions, it is o
version is clearer and easier to read.

Using these guidelines will help you and your teacher understand what v
you return to it each lesson.

T COPYRIGHT
PROTECTED
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1. THE BASICS

Your first program: “Hello world!”

We are going to use the print() function to write our first program. Python
enter in the brackets and print out a text string OR the result of a mathem.

Open IDLE and type this into the interpreter or ‘shell’ and press ENTER:

You should get this response from the ‘sheli’:

| & Python 3.7.2 Shelt
File  Edit Shell Debug Options Window Help

Python 2.7.2 {tags/v3.7.2:8:3% - é;‘/A%_fe‘é 23 2018, 22:30:52)
{Intel}] on win32 rF L

. Tocopvria ottt ,;:;‘ééciits“ or "license{}”™ for mores |
. & }

G e

““““““““““““ -

All the terpreter is doing is printing to the screen the string of characters
that you entered inside the brackets. The print() function is a ready-made |
to print to the screen.

There are many more built-in functions in Python that you will learn about

USING PYTHON AS A CALCULATOR

When we use numbers in Python, normal mathematical operators apply. B
commonly used operators.

Command Name Exampl
+ Addition 4+5
- Subtraction 8-5
* Multiplication 4*5
/ Division “19/3
% Remgir\;‘g ~ o 19%3
‘ Ex‘p:o:ent 2%%4
Whole Numbgr Division 7//2 (rounded dow
(Floored Quotient)

1 | The Basics
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PSEUDO NUMBERS - WHAT ARE THEY?

These are numbers that are not meant for calculation, like a telephone or
security number, so we must use a STRING data type to record them, rathe
data type.

You will learn more about what a data type is in the next few pages.

EXPRESSIONS

In mathematics, an expression means the ni:» e . syl abols and operators
o o R
together to show the value of sometr'n . | P non, if we type an expressic
window, the ‘shell’, Python **" -1 ar jatthe answer and display it:
Tl

G

" EXPRESSION

+ 2

VALUE OPERATOR VALUE

AN
W o
Y
VRS
! +
L

W G WD
IV S B
[WS I #5 B U3
Lk
Lk
L#%)
Lad
La
Lk
[y
Lk
Ll

1 | The Basics Page 2 of 3
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1.1 ORDER OF OPERATION

Python automatically understands the order of operation of any mathema
remember this as BIDMAS or BODMAS from your Mathematics lessons:

Brackets Brackets

Indices Order

Division Division

Multiplication My tig ‘i"c;i;».; ol ©
Gl S —

Addition ; 1 Kddition

Suif - Subtraction

Example:

7+ (6x5%+3)

1. Evaluate the part of the calculation inside the brackets
a. Inside the brackets the first part to calculate is 52= 25
b. Next, multiply 6 x 25 =150

c. Add3=153

2.  Now evaluate the part of the calculation outside the brackets

a. 7+153=160

=2 TH{6%5%%2+3)

EXERCISE O1: CALCULATE USING PYTHON

Use the Python interpreter ‘shell” and the print() function to complete the:

1. 50-5%6 6. 21%6
2. (50-5*6)/4 7. 17//5
3. 8/5 3 © ¢ 8. 5%3+2
4. 4*3 ; 9. g¥*p

5. 2% 10. 1//2

1 | The Basics Page 3 of 3

-
g

—
////////////
Yy

W

7%
(

g

<

=

a

5

o

/////////////?

V

&R
2

a0
\\\\\

-
L

-

=

o
\\\\\\\\\\\

L

//////////

Ut
-
¥

G

COPYRIGHT
PROTECTED

9

Education




2. VARIABLES AND ASSIGNMENT

In computer programming, a LITERAL is any type of data that represents a | L
i
g

i
text. Variables are reserved memory locations to store values. This means | ////////////y//
variable you reserve some space in memory. ////////////

-
The data used in a program must be stored in main memory while the prag /////%

names for these areas in memory so we can refer to them in our program:. —

¥
¢  When we create a variabie, the name we use refers to the location of | —

e  Each variable will have a data type (see Data Types). The data type de\ B

with the data and how much space it needs ir . '« nory. //////////

v

<

a
o
\\\\\\\\\

i

o o
We can create a variable, store the '3 nu...d and use that data again. Lo ‘

N

I?Z?rise us?z_ﬂame %/////////////
STRNS S

o=
2

1&2

.

aa
=

Ws SN nhs

1. Avariable ‘user_name’ is created and the value entered from the inp.
to the variable.

2. The value of ‘user_name’ is now James.

3.  The print() statement uses the variable to output a message to screen

4. The value of the variable can be checked by typing it and pressing the |

When we create variables and choose names for them there are some bas\

1. Variable names must NOT have spaces
e.g. my name f}Z} myName my_name my_Name

2. Variable names must not use any reserved keywords (see below)

3. Choose a consistent naming style (and stick to it!)

4. Must begin with a letter (a—z, A-Z) or underscore /)

5. Other characters can be letters, numbers .

6. Variable names are case-sensitive {-hi ‘m<...s you must use the same COPYRIGHT
wherever you use thevari .51 1 a0) PROTECTED

7. Useanamethat~ s ?fe e (in the context of the program)
e.ggtudz * 1.0 e 0T sn

9

Education
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The reserved keywords have a special meaning and purpose in Python. Yo
by typing help (“keywords’) in the Python interpreter window.

»»> help{'k

Here is a list of the Python keywords. Enter any keyvwo
Falss def if
None del import
True @lif in
and glse is
as - lambda
assert nonlocal

. s | ue

B

s ¥ pass

-

When we ASSIGN a va't .~ i'a;}, ;an‘f‘é it is important that the variable nan

W W

value is assign- A .

Shell  Debug Options  Window Help

Python 3.7.2 {tags/v3.7.2:%a3ffc04%2, Dec 23 2018, 22:20:52)
{Int=l}] on win3il

Type "help™, “cop
E shoe size

Python returns a syntax error as the rules about variable names have not ||
encounter this error message regularly as you develop your skills and know

When we assign values to ——
bl h FCaloulate 1
variables, we can use the
’ length = 13.6
7

variable names in calculations . .
b width = &
=

LA
WEONE N
WO

instead of the values. As you

4
K5
W/

’ arsa = 1
develop more programming

i >>> print (area]
skills you should try to follow 4 gi ,
this method in your work. “*‘b::»

2.2 CONSTANTS

A constant is a value that once declared in the code remains the same and |
Unlike many other programming languages like C++ or 'ava, there is no eas
create a constant. At GCSE level we can use the 77 3 Jidelines and write
be used as a constant in all capitals. » "L

&
&

For example:
g e
PI . —“ e
raa = float (input ("Enter circle radius: "))

area = PI * radius#*#*2

print(area)

2 | Variables and Assignment Page 2 of 3
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ASSIGNING MULTIPLE VALUES

Python also allows us to make our code more efficient by allowing multiple
to variables:

» shoe size,height = 5,157.8
> print{"My shos size g ",shoe size, " and I am “,he

e

»»>» shoe size,height = height,shos size

> print{"My shos size iz “,shoe size, and I am ",h
My shos gize is 157.8 and T am 5 ¢mootall

oy .

™ i

e
e

. . i _
The variable names are separ2*:< vy © ». .mas; as you can see they printin_
. .f -
second assignment st~ . §n} j‘esé’jhave been swapped around.
W - -

o< j.@f’é‘nthATA TYPES shown in the example above:

Therg
1. _ biable shoe_size is an INTEGER data type. This is a whole numbg
2. Tn iable height is a REAL or FLOAT data type. This is a number wii

3. The text surrounded by speech marks inside the brackets of the print fun:

Look at Chapter 3: Data Types for more information.

EXERCISE 02: VARIABLES AND ASSIGNMENT

1.  Which of these variable names and assignment statements will NOT ¢

#variable names and assignment statements

continue_list =15
red Counter = rue
1542 =length
_1234=7 :
my_best friend =

Thomas™

2. Write a program to calculate the area of a circle with a radius of 6.7 ¢
the calculation.
a. Setthevalue of [T=3.142
b. The area of a circle is Il x radius squared

3. Write a program to store the following variables
a. Forename - |
b. Surname g

c. Age o' | F b

d. Height . Pl

e netunction to display the information in a sentence.

2 | Variables and Assignment Page 3 of 3
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3. DATA TYPES

The data types you will be using are predefined in the Python programming
correct data type to use is important because it determines what actions v
data, e.g. we cannot divide a text string by an integer. Every value you stot
following data types:

STRING

e  Astring is a combination of characters that can include letters, numbe
be within single or double quotes.

e  We can add them together, e.g. ‘birth’ + ‘day’ wou''d give you ‘birthda\

®  Used torepresent pseudo-numbers, e.g. 2 ..'s .1 ae number.

@

-

&

INTEGER 'Ts
e Anlntegerisawhc'. jum ., can be positive or negative.
e Wecanuc2 i se i mathematical operators (+ - * / etc.) on integer:

e

nables us to store a number with a fractional part.
e  Areal number is sometimes called a float or single or double.

BOOLEAN

e A Boolean value can be True or False.

e Many questions have the answer ‘Yes’ or ‘No’.

e  We want to find out whether things are true or not in our programs.

| can check what data type a variable is by using: s sunn};
type {variable_name). >>> type !
<class '
Why is this important? :”i jfiat}'
You might use this to ensure that the result of a ’T’“ -ypel
<olass ‘o

calculation is shown as a decimal as this may affect the
rest of your program and give a false result.

You may want to compare values which are not the same data type, e.g. yo
a string and then needs to be converted to an integer to check whether tho
less than a numeric value.

Look at this example, which causes a Type Error when the code is executet

»»» legal_age = 17

»>» gtudent age = inpubt {"Entar o . T
Enter yvour age: 18 4
> student_age >= lodin o oaged

print (M e i R Tiomie o : }

3 | Data Types Page 10of 8
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3.1 CASTING DATA TYPES

Python assumes that all data entered using the input() built-functionisa §|
type is CAST into a different data type. This means telling Python to treat i
INTEGER or a FLOAT.

In the improved version, the data input is CAST to an INTEGER when the in}
could also be done like this:

»>>»> student age = input{"Enter vour age: V)
Enter your age: 18
»»» student age = int(student =, )}
M%'mﬁemf&%ntaqa/ e B Used to shay
e : ! —=4 - " changed.
<olass ‘int'e > i
st T A

Bl

The e} e g more efficient as only one line of code has been uset

ther than two lines of code as shown above.

Efficient code:

>>»>» legal age = 17
> student age =
Enter yvour ages: 18
»»>» 11f student_age >= legal age:

FENS gy o

print {"You are old enough to drive")

int {(input ("Enter your

print ("You

You are old snough to drive

More examples of casting data types:

§ ooy

»>»> student_age = '1¢

»>»> type (student_age)

class 'stx'>

»>>» type (int (student_age) ) )
<class 'int'> s 100
>>> type (float(studernti:guly |
Lclass "float'> 0 f} ’
>>> type (5ty0; w Jsut_age))
A -

o
S
-,

-

\
£ L

3 | Data Types Page 2 of 8
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3.2 GETTING DATA INPUT

We have already seen examples of the built-in function input({) being used |
The efficient code example above shows how the input from the user can |
data type by putting the input() code inside a data type.

>»> name = input{“Flease enter vour nams: )
Pleass snter yvour nams: Adam
>»> age = int{input{"Pleass enter your age:
Please snter your ags: 15
>»» print{"Hello",name, ", vou are”,age, "vears
Hello Adam ,you are 15 years o o
i - -
g
o P
i 1
i fﬂv&x e wj
. ,
3.3 STRINGY =
o '. . N"'X‘ G
As ali entioned in Data Types, strings are sequences of characters e\

They can be enclosed by single quotes, double quotes or three quotes of ei
the output from each version is the same.

$Thess are 81l uths saus

e

Hello world
Hellio world
Hello world

my _string ='
print {my string}

my string = "Hello world® ’ ’
pxgﬂtiwy_sgringé dello world

my string = "7 fHello wopld?®? ) X N
p§§ﬂ§€&y string) Y%ﬁ atring "Hello
my string = """Hello worldneo first text that pe

o oode gutput Lo

print (my string)

8 5wy ¥ AT % E ¥ Teaw R ey PN X T Y man
#Foriple guotes allow the stxing o cover ssversl lines

print (my string)

Which one should | use? s

e  Using single quotes means that you ne .\ 0« ;fea«:ape characters in |
to use characters like a back}s'{;‘.P “h o ,.’,‘M‘ré’bhe or double quotes.

e  Using double quoteivrﬁa.f’s ;jmy»ou“do not need to use escape charat

Using toiamo ¢t 0 5 ;;A.A;grrs”’th;i text can span several lines, although these ¢

docsh 1 tuiictions; see Docstring and Comments for more information
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Escape characters

Some useful escape characters are shown below.

Escape character What it does

\\ Allows the use of a backslash inside a single quot.
\ Allows the use of an apostrophe inside a single qu
\” Allows the use of double quotes inside a single qu
\n ASCl| linefeed-new!n :f \ .

\t Hr;*f yial i “ \;d;f';s your text string)

s
The 5 T
fox Sunped ovey
the lazy dog
et
e prind (TR #i
PFlegase choose from
Ly PFlay Gamnse
S¥Quit

Symant

»»>» print{'Don’'t open that door!')
Syntaxlrror:
rr print {1
Don't opsn th
>»» print {7

Syntaxirror:
>>> print ('’ b
This is a bhackslash \

>>> print ("E
Syntanilrror:

> print (YEvern
Everyone says “hellao?®

S “ s
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STRING OPERATIONS

Strings are immutable; this means that once we have created a string variable —
i
i

i
There are a number of string operations we can perform on a string variabi /////////%
writing your code. Here are some common examples: ///////////
V'

e  myString.upper() — returns the string in upper case. G
yString.upper() ginupp %

e myString.lower() — returns the string in lower case. o

e  myString.capitalize() — returns the string with the first letter of the stii Sl
Y. g.cap g e ///////
|

.
v
i

<

e fen (myString) — returns the number of characters in the string, incluc)

=

a
o
B \\

.

- 4
e mysString.title() — returns the string wi* wdl = ¢ r ot letter of each word ¢:

5

i
e myString.replace(x, y) —r . 3s | 2 string with the characters represet //////////////%
i & .

400
L 3 I’ S
charactersreprc > = by y. —

gLl “returns the a substring of the original string starting a F

charactery.

&R
2

e

=

o

) |
i
Y 4
Examples of use: //

i

»>>» my_ string =

»>» len(my string) ////////////%/%
o - . |
13 | G
>>> my char = my stringlé]

>»>»> my_char

§S§

>>> print{my string[0:5])

Homey

>>> print(my string.upper())
HOMER SITMPEON

>»» title = 'this 1s my title’
x> print{title.capitalize())
This is my title

»»> print{title.replace(' 1", "2"))
thzs z2s my tztles
Py

Why is this important?
Look at this example; | am trying to test whethej t! < U ostrings are the sa

equality operator. - COPYRIGHT
N— : PROTECTED
>

W

B W o
W

ki
3

:‘} *
= | 9

b

4
Vop

i

W
K4

C%}

Education

If | test equality WITHOUT converting the first string to upper case, the res.
false; Python does not recognise that the strings are the same.
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FORMATTING STRINGS

When we need to use variables inside a print statement there are a numbe
do this:

>>> teacher = input("pP e enter r o tea
Please enter your teacher's name: Mr Ji
>>> print ("H ", teacher)
Hello Mr Jones
>>> print ("H o "+ teacher)
Hello Mr Jones
>>> print ("H o {0)7".formuc i ceacher))
Hello Mr Jones 7
>>> print ("H G i)
1. . .
Avoid this me¢
2. Concatenate the string with the variable inside ]
the print statement
3. Use the string method .format .
*Thisis autdgatedfrom Python(??.6 I Depending o
4.  The f-string method V1 Depending ¢

Note: If you are using a version of Python before 3.6, then you would use the .form:
string method used from Python 3.6 is f-strings.

The .format() method allows the flexible use of combining strings with a vo
needing concatenation.

Example:

"Loformat (o

The f-string method allows the same level of flexibility but is more efficient
script above with this version:

»>» euro = 1.
»cash = 2
X e ( 99\;\ ; ¥

will buy 347

.

5T

e

i

3 | Data Types Page 6 of 8

-
g

i
%2%%

g
Vg

p—
%/

<

=

.
o

7%
(

a
\\\\\\\\\

&R
2

%%%%
i

N

) |
4
//////////

/

.

o

o

o
G

F

COPYRIGHT
PROTECTED

9

Education




String alignment tricks:

File Edit Format Run Options Window Help

2 #This 1is printed on the left side
dprint(£7{" . 301")
-

& spaces are reserved for the

7 #This is printed on the right side

Sprint(fT7] g P
10 v
2301

1 #30 spaces are reserved for the string outy

8

Right- aligned

Centred
Character Alignment
< left alignment
A centre alignment
> right alignment

We can also use additional ‘control characters’ to improve the way any vai|

The code in this screenshot has been created in script mode. This means it

pressing F5; the file name must have the file extension .py

e ——

Sty

{ ¥ i\‘{gx?

File Edit Format Run Options Window Help
Ldstudent test results

3i8tudents = {["Max’, "Chioce’, "Tom’, "Emilv®]
4 Results = [0, 74, 72, 59]

&

& -

<51
[RENE
RS B
< ‘\) ??)

(ta
{ ¥ YE,E {r
o
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USING ORD() AND CHR()

These two built-in functions are commonly used
when creating a simple Caesar Cipher program
to encrypt a text string.

A Caesar Cipher simply substitutes the actual AlB
character in the string with another letter a certain
number of spaces further on in the aiphabet.

The ord() function allows us to represent each letter as an ordinal
number. We can then add the required number of letters to shift by,
which must be between 1 and 26, to find the v-ic= i1 e new number.
The new number can be changed back 1 e féfi;\w@y’using the chr()

o

function. .

. A
The numbers vse f o “r f’:&aﬁgt each upper or lower case letter in the
lebsen un the ASCII character set. Computers only
dinary, so the ASCII codes represent text and other
punctudtion symbols. The diagram shows some of the letters and their

numerical representations in binary, octal, decimal and hexadecimal.®

Example:

E

e oord{tAat)
65

e oordl{tat)

ilstter = &7 1 ” 3 4 5
new letter = ord{istter) + 10 P N N
chr(new_letter) A {B . 50 E i§

t

This simple example shows how we can use these two built-in functions te
Cipher. The key is 7 and z is 7 letters away from s in the alphabet.

password = °
encrypted = '° #

© each Ln password:
new_letter = i{each) +key
sncrypted += chri{new letter) ¥ sach new L

print (encrypted)

o

STt mode in IDLE.

3

it t. x&..‘usefﬁfo enter their name. Output a message: ‘Hello (name,
e should be output on two lines using one print statement.

2. Prompt the user to enter two whole numbers. Qutput a message ‘The
numbers, (number 1) and (number 2) is (average)’.

3.  Prompt the user to enter a string for encryption and a key value betw:
original string and the encrypted string with a suitable message.

! Binary is Base 2; Octal is Base 8; Decimal is Base 10; Hexadecimal is Base 16
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4. PROCEDURES AND FUNC

Up until now, all the work we have been doing with Python has been
completed in the interactive mode, where the result of our program
code was immediately displayed but we have not saved anything.

We will now use the text editor or script mode 1o create and save all
our programs:

Step 1: File >> New File/Window (depending on your version of IDLE)

Step 2: When the new window opens, choose File >> Save As and save
the file as ‘print_a_message.py’ in a suitable fol”=, - | bur drive.

& -
We are now going to start writing 't > 'n “rcuons.

e
s

: :
i i

o

: y’:{ g
A1 \<E FUNCTIONS?

re blocks of organised code that perform specific tasks; we can |
code more EFFICIENT. Python has many ready-made functions that we can
built-in functions, and you will already have used the print() and input() fu.

Code Effic

What does this mean?

S EFFICIENT

At GCSE level it means:

e  using the most suitable variable names and data types
e  reusing code wherever possible
o NOT copying and pasting but using a function seve
complete a task
e  avoiding unnecessary code
o by using loops to perform tasks
o by using IF/ELIF statements to test conditions

Why should we use functions?
e  They make your code easier to read as you can see what tasks each b\
(providing you use a suitable name).

Functions can be reused instead of repeating code
e Ifchanges are needed, they can be ma..c 51 1. * orie block of code.
e |tis easierto organise the orc. i  ‘hici.the program runs.

PROCERUP™¢ . F.NCTIONS
In Py he plocks of code we write are ALL called functions. In program
to knCw¥iie difference between a function and a procedure.

e  Aprocedure is a self-contained block of code that performs a task, e.g.
of two numbers, printing out a list of numbers. The procedure MAY re¢
not have to.

e A function is also a self-contained block of code that performs a task, ¢
from a user and checking that the input is valid. A function will ALWAY
Returning a value)
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4.2 WRITING A FUNCTION

Here is an example of a very simple function:

fsimple function

def print a mess

¥ ¥ ¥
R

o d
»  We use the ‘def’ statement to tell Pyt' on < ace defining a function.
y The name should be what th et . 9n uoes — keep it simple and use u
words. 5 7 LW
y The name is £ 1 e :lvby”‘tJWo brackets (parentheses); this will hold any
’ bn . L_e. These are called the function parameters.
ye brackets we add a colon.
> Thie body of the function, the code statements we want to execute, a;

usually by four spaces. Simply press enter after the colon and IDLE will

In order to execute or ‘run’ the function and see the result of the code int:
must ‘call’ the function.

4.3 CALLING THE FUNCTION

The function will not run until we instruct Python to execute the code by ‘©
EITHER pressing the F5 key OR choosing Run >> Run Module.

File Edit Format | Run| Optiohs Window Help

Python Shell

f#simnlse fun

i

print_al  cp.kModule AltsX

I . ¥ ¥

print ("

print_a message ()
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4.4 DOCSTRING AND COMMENTS

One of the most important parts of programming is making your code easy e
. .
g

i
understand at a later date. Using one-line comments and docstrings in you. /////////%
helps with this. /

g

additional explanation to your code. /////////4/////%

\*
L S
/////////
L

=

<

Docstrings are used to explain what the function does and one-line commg

File Edit Format Run  Optiens Window Help

@

feimple function to print a messags

&

a
\\\\\\\\\

7

4

def praint a message(): oL
FOdE e e Fyb e o s s - Em?%,/en oy

print ("Held#@N o padl™) /////////////%
S s

////////////
.

|
=
Comments are shown by using a hash symbol at the start; these can be ad. %////////////
code to explain what it does. The docstrings should be added on the first I} /%//////////

enclosed by three single OR three double quotation marks.

5

&R
2

1 ;@ﬁfe{gé ()

-

L

a0

V

o

G

More guidance on how to maintain your code can be found in Chapter 12

-

EXERCISE 04: BASIC FUNCTION ////%
We are now saving each exercise. %/
1.  Open IDLE and choose New File/Window and save as BasicFunctionl.p ////////%
2. Write separate functions to do the following: %//////4///4//

Function 1 | Write a function to add two numbers together and prit
Use the following variable names and values:

x=17
y=22

Function 2 | Write a function to multiply x and y together and divic:
Use the following variables in your function:

X=6
os Y COPYRIGHT
e | PROTECTED

For each functior: =+ =
a.

&

W R i . .
Ens't ~ C aveadocstring
e . least one one-line comment

3. Call each function and ensure that it works lg

Edmcaﬁon,
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4.5 EXTENDING THE BASIC FUNCTION

So far the functions we have written are very basic; we will now look at ex
use parameters or arguments.

Look at this example:

ozl add numbers (X, v) :
PER R wariables ®& v, print b it
result = x + v # this produces N=f3
print(result)
add_numbers (15, 22) [anc ﬁ’gﬁs/aréﬁ’called’ with argum
‘ e _supplied instead of placeholders
add_numbers (37, »u,
1P i .

are the ‘placeholders’ used when the function is defined. In this ¢

Arguments are the actual values we use when we ‘call’ the function.

EXERCISE 05: EXTEND BASIC FUNCTION

1. Develop Function 2 from the previous exercise to use parameters an¢
arguments:

x=15
y=13
z=5

2. Write a function that will take in any string and print it out followed b\
Supply the following argument to the function:

‘There are only 10 types of people in the world.’

The next step is to develop our function to RETURN values. A function
parameters or not, it can also return a value or not.
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4.6 RETURNING A VALUE

When we return a value from a function we do this so we can use that valu
another function or part of the program code.

Look at this example using two more built-in functions:

File Edit Format Run Options Window Help

L aslk for the usey nans and print a welo

ne
inpub ("rle
e lirn name

£ print cow

RARLE Y ¥ OYE §¥

EE T

3 name=get name ()
14 print greeting(name)

This time when we call the get_name() function, we must tell Python whet
created before we use it as an argument in the print_greeting() function.

This example includes two more built-in functions:

input() — this gets input from the user into our program.

o Unless specifically instructed otherwise, Python treats the values e\

o itisimportant to use the correct data types to avoid errors (see .
more on this.

o This means we must ‘cast’ the data type to the one we want to u.

shos size float {(input ("R

exam mark = int(input("®

f-strings (formatted string literals) — this helps with the presentation ¢
o We can use this method to include variables in our text string. La¢
information.

Simple example: e

print (R0 rae To know 2 types of numbey fon

i T N . # FIEER— § wo
e SR L i Raormat | AR a

o Variables can be placed in the print statement using curly braces.
variables in a list, ‘n_format’. The code uses square brackets to sh
in the variable list.

o The arguments are placed inside the f-string curly braces.
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4.7 RETURNING MULTIPLE VALUES

Sometimes you may write a function where you need to return more than L
-
g

i
achieved by using a data structure called a tuple (see Chapter 9: Tuples). A //////////%
values separated by commas. Tuples are sometimes surrounded by pareni ////////////

don’t have to be.

<

=

Look at this example: .
\®
File Edit Format Run Options Window Help .
1 R s FR TEYEY % ey f) A B ESRN ;////é////%
U return multiple walues BB

7%
(

- .

3 this

on will be called s v v ith a dif
.

= ,«‘/

&R

o

o
o VR E

. " format (p)) %//////////

'

|
//////////

//////////

Ut
gy
-
W

o~
"

-

i

y name = get name ("
f name = get name ("
s name = get name ("
eturn vy name, £ name, s name

o=
L

=

-
\\\\\\\\\\\

£, s):

y_name, f name, s nanme

= find names()
print message(y name, f name, s name)

Lmain ()

COPYRIGHT
4 PROTECTED

g

i

Edmcaﬁon,
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4.8 REUSING FUNCTIONS

One of the advantages of creating user-defined functions — writing your o\
is that you can design them so that they can be reused.

In the example code on the previous page, there is a ‘helper’ function on I}
pass different prompts to the function to ask for different names. Although
return value ‘n’, we can assign a different name to this variable each time
lines 14, 15 and 16. This makes the code much more efficient as we are re.|
times, supplying different arguments each time we cail the function.

We are then using a tuple to return the three strinc . ables on line 17, wi
function on line 20 so they can be inserted '« tt : Jrirted message.

3
,,wf

v
Finally, it is good practice to '+ = = %‘r’n:;wmnction to control the order in wh
called in your prograzs s {;n;;k .an see, the variables which are returned fi.
be listozgd the = 1. ¢ raer as when they are returned in the design of the

; :rror when passing several variables into a function is that they
function in the wrong sequence.

Finally, the main function is called on line 31 so that the functions called in:
sequence specified.

EXERCISE 06: RETURNING VALUES

Write functions that will:
a. Ask for the student name and return it.
b.  Ask for the name of their Computer Science teacher and return it.

¢.  Ask for marks out of 10 for the last four homework tasks and return at
will need to calculate the average inside the function.

d. Display the following message, depending on the average mark:
i. average >= 8. ‘Well done, X, Y is very pleased with your effort’
ii. average >= 6 <8. ‘A good effort, X .Y thinks you should check you:
iii. average <=5. X this is very poor. Y has asked you to try harder’

Hint: X is the name of the student; Y is the name of the teacher. Reme)
correctly and declare variables being returned from each function.
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5. STRUCTURED PROGRAM

When you create your own programs, it is important to structure them so |
1. Easytoread

2. Easyto understand

3. Easyto maintain

Programming problems are easier to solve by breaking them down into a &¢
which are easier to understand and solve. The total solution is created whe
problems have been solved.

The three constructs that we use in structured prc- 4. ming are:

o

1. Sequence -
2. Selection i -
3. lteration et

sl e

In structured programming, the SEQUENCE in which instructions are execi|
they appear in the code:

# Seguence Example

item guantity =
item price =
total = item guantity * item price

print {"The total cost is £:03.".format {total})

When trying to solve problems we can also represent them using either ps.
Flow chart:

Your programs use sequencing whe
broken down into a series of steps |

, after another.
Getitem_ quantity "

Gt itern price

i

. kseudocode:
ot = A
T s}mia'

= item quantity — INF
item price -~ INPUT
total « item quantl

QUTPUT '"The total o

o\

»
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1 RELATIONAL OPERATORS

What it means g
...... —
g

-
== Equality operator; checks whether both values are the same ///%////
y
&

s
////////
]

=

<

Not equal to

Greater than

a
\\\\\\\\\

@
Less than v L

AN
L
i

s e

f
\\\\\\\\\\
s Qo

- -

o= L PP m—

o .
Greate.: | = nuequalto —

N

.

o

) |
i

//////////////
| %////////////

V

Less than or equal to

LOGICAL OPERATORS

o

: .
Operator | What it means Example %//%// %%
; = sy
AND Logical AND checks whether both if: i ; g %// ///////%
conditions are true or false 'z‘znm ' ////////////
e ox = B
Logical OR checks whether EITHER of the B oy = §
OR conditions is true P S22 =
Trus
Logical NOT reverses a Boolean value. In Prx x = 5
the example, x >y evaluates to False, oy = &
NOT using the logical NOT reverses the »e» nob(n
evaluation to true. True

EXERCISE O7: RELATIONAL AND LOGIG& y IOPERATORS
g | ; e COPYRIGHT
Use print statements to find the anoa + tc *' 2 iollowing:
el PROTECTED
1. Calculate the fo!'~v -~ + (:,! seor False)
231057 7 ¢ b, 543<10 c. 6>10==10<2
2. and b - 8, what are the results of the following statements?
a<b b. 6>=a c. b>a==False 'g
3. Ifc=True and d = False, what are the results of the following stateme. Qa
a. candd b. notdorc c. c==dandTrue 9

Education
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5.2 SELECTION

IF STATEMENT

Selection or conditional statements execute a block of code based onthe
condition we have set in the code. We are testing to see whether the resu |
can set different actions depending on the result of our test.

Example:
E 76 » 23:
print ("7¢ 1s greater than 237)
iF 15 » 23: f”'ﬁ,{
print (15 is ozgls o Han
N A

' : ym,}:féﬁ fn the first block of code
 true so the print statement is executed. The test in the second
e print statement is NOT executed.

Note: Remember that it is important that your code is correctly indented to avoid &

This can be used in simple examples like this, where we are asking for inpu
checking this against a present condition in our code:

mark = int {(input {("Entexr
27 mark »>= 350:
print{"ra=s’

e kj Fok

Enta
Fas.
e

print {("Test falled, ¢

What happens if | enter a value below 507?
We need the code to be able to deal with BOTH true and false inputs.
IF ELSE STATEMENT

Using an If Else statement, | can now include a false code block so that son
condition does not evaluate to true.

Example:

print {LFEs @ 0w

mark = int {(input ("Entsu b s
LF mark »>= 50: ‘

I may want my code to check several conditions and proceed with the cont
example, a different score in the test used above will result in a different g1
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IF/ELIF STATEMENT

mark = int (input(”

f mark <= 49;:
print ("G i

elil mark >
print ("Gre

el mark >=56
print (7 ‘

@l1f mark >=65
print ("Grade

s
} ”.4‘ e
el JELIF statement should follow these rules:

If Condition 1 = True:
exscute Code 1

elif Condition 2 = Trus:
exscute Code 2

elze:
axecute Code 3

You can test any number of conditions using this method; your code does ¢
ELSE but, if it does, it must be the last statement.

NESTING IF STATEMENTS
We can also use IF/ELIF statements to check sub-conditions in a program:

X =5
y = 8 e
X 18 less
1L X == y: T
print{"x and v are equal™)
@ s
1f X < y:
print("x is less than v")
£ E s .
print ("x is wnowty

In this example < o e Wl evaluates to false so the else part of the IF stat
Cong k, i "i_iifst part of the nested IF statement, evaluates to true, &
nt is executed.

5 | Structured Programming Page 4 of 14

-
g

—
%%%/
%%%%
Yy
m—
W

L

v

<

a
\\\\\\\\\

o=
L g

5

%%%%
i

N

s

.

o

)
i

//////////////
%%%%
/%%%

V

o

-
G

-

=

P
L

]
\

g
\\\\\\\\\\

COPYRIGHT
PROTECTED

9

Education




EXERCISE 08: IF/JELIF STATEMENTS

1. Complete th hown in th | —
. Complete the program shown in the f , \
START //////////////
flow chart. /
2. Wri rogram which asks forthe et & g
te a progra ch asks for the %////%
names of two football teams playing R
against each other and their scores. 5‘;22;,?“’";‘?; ZJ///%
- .
Your program should calculate how B %
many points each team gets (3 for a win, /////////
e o /

1for a draw, 0 if they lose). e

&R

is pumber == 17 e .

N

-

Hint: you will need to de .crc ¢ = unts to
usein calculati- 3 - : .0 Remember, one
toqlyili 5 c CME team, the other the
ka0

.

aa
=

) |
o

" 4
. ls number <= 207 Jeeen ///

'

L

Cutput Thank vou.
Nuraber within
correct range’.
1 e COPYRIGHT
PROTECTED
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5.3 ITERATION

In programming, iteration means repeating instructions or processes over .
more commonly known as ‘looping’.

Example: —
T
Increase s
Whack the
mole

;” / '

Another mole
pops up

If you do not hit the mole within a certain time limit, the game is over.

In Python, there are two types of loop that can be used, a FOR loop and a \|

WHILE LOOPS

WHILE loops are also known as conditional loops as they will continue to it
condition, which you have set in your code, is met. It is important to make |
written code that will allow your loop to finish and avoid an infinite loop.

Example:

numbexrloop () :

§E Y W

numbe ¥ P W *

LA
print (number)
number += 1 # increments the we

value of

Sk N

numberLoop ()

If the value of the variable ‘number’ is not incremented by 1 each time the
condition to exit the loop will never be reached as ‘number’ will always be |
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| can also check a condition entered by a user:

def while Input():

BEORE YL e 8 )

answer =
while answer = 'y':
answer = input (TAre we v e oyt Eats
print {"AL f 3 -
. Are we there yel? Enter
whileInput{} eyt e e y. oy T e %
Are we There yet? Enter |
Are we there yel? Enter |
Are we there yelt? Enter |
At lasily

-

As you can see, the loop = driu il the condition is met, and the final prin
executed. Remen L« a :L;se"éf the .lower() built-in function changes my cap

-

COUNTING AND TOTALLING WITH A WHILE LOoOP

We can use a WHILE loop to iterate (loop) and count up {increment) or cou

until a preset condition is true or false.

Example 1:
File Edit Format Run Options
1L # print 5 times table
31 = 1
dwhile 1 <= 12:
' print (i * 5)
i+=1
Example 2:

# count down example

. 2 a
X :’}»z) e

e ®ow @

File Edit Format Run Options Window

In this example of a countdown, the initial value of x, on line 3,
must be greater than 0 as we are counting down from 10. The
condition for exiting the WHILE loop is set on line 4 and the
value of x is concatenated into a print statement on line 5.

Itisin
value ¢
condit
loop iy
the ing
on lino
the rex

Coun!

Coun
Coun
Coun|
Coun
Coun!
Coun|
Coun
Coun
Coun
Coun
Lift

An additional check on line 6 checks when the count has reached O foran ¢

the value of x is decremented on line 8.

5 | Structured Programming
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Example 3:

File Edit Format Run Options Window Help

1 # adding to a total
5
itotal = 0
= {J

e X <= 10:

total = total + x

print {({"x = (wemdl Tobtal =

X s ] )

v 4
e

In this example, the WHILE loop coi'=t: ™ mi 2 0 1”5; look at line 6. In line 7,0
the running total and the re=. .« '« * riiited on line 8. The value of x is then i1

&
The valug

251ir

f .. you 'i;\(/ould do this:

o
E’ %@Ei 3; ,‘E». Q i?"i £ :

14
15
20

¥ A”y - i A A
of - » 1. acremented by any value; for example, if you want i«
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We can also use a WHILE loop to check whether a valid input
an ideal way to ensure that your code is robust.

S ROBUST
=
r

-
g

i
Edit Format Run Options Window Help /é//////Q//

LT
o

sys %;%%%

v
/%%%
o

i
\\\\\\\\\

3 print {(Tyi
9 print (*\EAER

&R

i

i F

il

FTnen

gy 3 e~ — M o o oy e /
select = 1 L .

: >Flpat%un inpu (’ %%%%/
5 selection selectioniO}

& L1 selection in valid option: //%
17 break %2%%%

o

B

WMy kY

print (¢
raturn selection

//////////

/

main{): | |
FEOE OB H

=

-
G

F

selection = '
while selection != "Q':
selection = display menu()
Lt selection == i
name = input ("Ple
print (f"Hell i
selection == °
print ("Came is
L7 selection == '{':
. .i' (SE E‘\\):)‘ \‘(‘ E \ ? '§: S § H)

sys.exit () e

.
.

Bmain ()

s Online 13 the WHILE loop will contint: .-y \ii!ya . 7 COPYRIGHT
valid option is entered, i.e.sarﬁ,;, i or &, PROTECTED
e Online 17 the IF state el ® 5 Turlowed by a -
‘break’ to exi* & Ay when a valid option 25\ ;
: Y Thank

bre(Li )

9

CJE}
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FOR LOOPS

The FOR loop will loop for a set number of times, which can be a number .
items in a sequence, such as a string or a list. -

i

4
A common way to use a FOR loop with numbers is to use the range(} built.| ////////////
this built-in function we usually supply the starting number in the range an ¥y .

but not include in the range. Look at these examples:
%/////////////%

-
g

g

<

=

.
R %%////
0 =8
s P »:w)i;& BN §§ S = o /////////////
print (x) - 4 2 L
e . | //
P 3 v 4
i
et T L 4 ///////////////%/
i o - i
- A ~ e
o o Mo Mo
A e P
|
> s
1 - 4
3
Tor X oin rangs{i,11): 4
print (x) 2
&
7
&
8
10
e
";w:}?
1
¥ oon range{l,11,2): Kk
print (x) g
7
&

The first example has no starting point for the rang- ¢! humbers so uses th
six numbers from 0 to 5. 4 &

COPYRIGHT
PROTECTED

In the second example, | have: - >3Ii»0\( tie stérting point 1 and the end of |
means up to, BUT nc’ Hi- g, tne last number.

i Je sets the start and end of the range but also specifies thy

9
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COUNTING AND TOTALLING WITH FOR LOOPS

We can use the same techniques as counting and totalling with the WHILE |

File Edit Format Run  Options Window Help ————
IRE B W vin hoa for loop Value of
Ctotal = 0 V Value of
5 Valus of
iin range(S): Value of
e ) meral - (toreryny  (Value of

Using the range() method, we already know it will itera%e up to, but not inc
adds the current value of i to the running total ...~

- -
Another common method of itez ic v o o wﬁ“’nfing or totalling uses arrays
o A

L

o e e
File Edit Format  T.0 o Dridcas Window  Help
. e
11§ G D v w0 for loop
i w ‘
0
l:{}g —_ {N (STe s £ ; B PY’ £ N’ 1‘\‘{. 5 W , ¥y 3 (E¥\§
each in shopping:
items += 1
print (£7 ! L)

The variable ‘each’ is used to iterate through the array ‘shopping’. Each tin
the value of ‘items’ is incremented by 1.

This method can also be used to count the characters in a string. Look at t\

File Edit Format Run Options Window Help
Ld ocounting with a for loop

The word has 11 letter.

FOR LOOPS USING STRINGS AND LISTS

Sometimes we want to iterate over data st uct ire 5 fke‘*é word
string or a list. We can do this bv 1l o raviavle ‘i or

‘item’ to iterate over the ¢’ wve "t ' the string or the Fovy L
elementsinthe s & & =~ “ L

print (item) egys
1
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NESTED LOOPS
Sometimes we want to loop through two sets of integers to compare then

-
g

i
Example 1: W//%
: : : e : " -
File Edit Format Run Options Window Help p
. e : ///%
LiNested for loop example o %
2 g
¥
A

7%
(

=

o

=

Snunsl =
dnums? =

gy ooy

5,3,7,9,15,12]
7,5,9,11,16,8]

a
\\\\\\\\\

WO d LT
i
PRy

o ioer X oon numsl:
7 i y in nums2: oA
L X == v : |

v T L] in both arrays™) L

. L wie integers that appear in both lists; although they are /////////////

WhICh‘ are duplicated. We may be writing a program to find du /////////////
cessed in some way to solve a problem.

&R
2

4

i

\\\

o

Example 2:

Here, x is used to count through the range from 1to 5, y is used to count t
to 2. The f-string format has been used to print out a simple times table.

File Edit Format Run Options Window Help | =
fnested for loops T

nge (1,6) 2
C range(1,2):
print (£"{x} * [y} {(x * yvi™)

COPYRIGHT
PROTECTED
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Example 3:

This example shows how you might run a game loop in a program.

e
-
g

.
File Edit Format Run Options Window Help ////////////////
14 nested while loop ////////////
3 ///////Z

4 no_winner = True Y
Splayer go = 1 ///////
5 -
V
|

<

=

a

no winner: # outex
while player go == 1:
9 name = inpub {"¥la

&R

choice = inrat : ;
L chodsd, 1aper() == "I": %//////////////%
s whner = False L
) T Iﬂ t(F"Well e}, you have | / /////////////

print {("You
player go = 2

player go == 2
name = Sl B j //////////////
choice = input(
[ | ) |
21 it choice.upper() == "1": L WY
o no_winner = falaso
% print (£ We ione fnamel,
print {(“Yo
player go = 1
2O print (UG SV
The two conditions that are being checked in each WHILE loop, no_winne:
the start on lines 4 and 5.
e Line 7 —the outer loop continues to check whether no_winner is still |
e  Line 8 —the inner WHILE loop controls the turn for each player asks fo
choice. This is then compared with the answer on line 11.
e |f the choice entered matches the answer then the game has been wa
e Line 12 —the variable no_winner is set to false, a message is printed a|
forces the code out of the inner loop.

e  The condition for the outer loop is no urit >r rde and the code jumps COPYRIGHT
e If the choice entered does ~c /1. . . » tne answer, the ‘else’ part of the PROTECTED

executed, a messa. yprieuon line 16 and the player_go variable it
e Thesecord . = ic pthen works in exactly the same way.

9
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BREAKING QUT OF LOOPS

A break statement will allow us to ‘break’ out of a WHILE loop if a test cor.
example 3 above this happens if the player correctly guesses the vowel.

Here are two more examples:

Example 1:

r i in range(0,10,2):

if 1 == 6:
b e i
w e i
print (1) 0, #0 J%
- P
N « o
§ > - N ég
L S
s
This I '- should print from 0 to 8 in steps of 2 but is set to break out
‘I is equal to 6.
Example 2:
shile True:
print ("Hel. 117
X = input (">>> ")
g I
Hello world!
tgrimy e el
Hello world!
I
Hello world!
I K
You entered

In this example, the use of TRUE in the WHILE loop means that until the i
break out of the loop, the program will continue to ask for an input. In th

was entered apart from hitting the ENTER kev. s w0

.

T

EXERCISE 09:

S
" L 3gﬁarﬁé,#using at least two functions AND parameter passing
a number between 1 and 12 and print the times table for th

=

2.  Write a program, using at least 2 functions AND parameter passing, t
series of numbers until the user enters 0. The program will then disp

-

%
g
%
]
.
.
.
.
.
.
.
.
.
.
.
.
%
.
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PRACTICE ASSIGNMENT #1: CIPH

Mr Patel is a Media Studies teacher and a keen film fan. He has set up a
to watch more films and improve their understanding of different types

He has asked students to watch some film clips, spot a range of techniq.
explain where they are in each film. As he does not want students to be
comments until all students have completed the task, he wantsto be a
using a simple encryption method.

Mr Patel has decided that the ROT13 metho = Ji. only used on newsg
but needs a quick method of encrvn?ing ﬁiéf;mrhents.

He has asked you to §éi§ ;x,,,pm’fcétion that will:

% Di. ;‘,.vdv"fﬁ‘enu option to encrypt/decrypt or quit

hllow text input up to a maximum of 50 characters

e Find the value of each character in the message and calculate t

e Display the encrypted text to the user
e Allow text input of encrypted messages up to a maximum of 50
e Display the decrypted text to the user with the appropriate upp

Explanation of ROT13

ROT13 is a simple Caesar Cipher which can be used to obscure text by s
message with a letter 13 places down the alphabet. ROT13 only handles
and leaves other characters such as spaces and punctuation unchangec¢

In the final solution, you should demonstrate the use of:

e Data validation
e  Structured code
e Error handling routines

Practice Assignment #1 Page1of1
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Preview of Questions Ends Here

This is a limited inspection copy. Sample of questions ends here to avoid students previewing
questions before they are set. See contents page for details of the rest of the resource.





