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Teacher’s Introduction

This resource has been written to provide students with explanations and examples of the core programming
techniques available in the Python® programming language.

The range and complexity of the techniques and examples covered in this resource make it ideal for KS4 Llevel

(it has been produced with GCSE Computer Science specifications in mind) - however it could be used at any key
stage where students are learning to program. For example, by familiarising students with the resource during
KS3 lessons, they will know how to make use of it at GCSE.

Students can then refer to the syntax, and adapt code for use in their own programs.

Important: if you are intending to use this resource to support students while working on their non-exam
assessments (NEA), it is your responsibility to ensure that the support you provide students with is appropriate,
including meeting any guidelines set out by your exam board.

The techniques covered have been broken into 33 different topics, each consisting of the following:

1. Description of the code - detailing the purpose of the code, and the valid syntax structure needed.

2. Code in context — a series of short, generic code snippets showing examples of each technique in use.
Each one is summarised in plain English, with comments throughout the code to explain how it works.

Each topic is provided as one or more separate A4 pages, making it easy for you to select the ones you want to
hand out to students. Alternatively, an A5 mini-booklet format is provided, allowing to you to hand out the entire
code bank to students. A Word version is also provided on disk, allowing you to edit and print the worksheets -
including in colour should you want to.

In addition to the paper formats, the code snippets are also provided electronically in the following ways:

1. As 133 individual PY files, which students can import into the integrated development environment of their
choice, to see how they run, to edit and manipulate, or to incorporate in their own programs.

2. A HTML interface includes all of the snippets, and also gives students the ability to edit and run them from
within their web browser.

This resource may be used on your school network by copying the files from the CD to a location which is
accessible to students.

The CD contains three folders: one containing the code snippets in PY format, one with the code
snippets in HTML format, and one containing a DOCX version (for editing/printing from MS Word).

Register your email address to receive any future free updates* made to
this resource or other Computer Science resources your school has
purchased, and details of any promotions for your subject.

Go to zzed.uk/freeupdates

* resulting from minor specification changes, suggestions from teachers
and peer reviews, or occasional errors reported by customers
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Output

Description of Code

Output atlows the user to print data to the screen for the user to read.

print{<data to ocutpul>}

e

This code outputs the data inside the hr .« s . 1o ule screen. This data can b
World’ or a variable such as th=1 b

24

Outputting ng " led: .« a»quwes a + symbol between them (see examples
print{<¢ ?"é:‘é:,é output> + <data to ocutpubd)

All data being output must be a string, so if a variable stores a number, it nee
being output (see Example 3), e.g.:

print(str(<data to output>))

Using \N within a print statement forces a new line.
\

Code in Context

1. The text ‘Hello World’ is outputted.

AdOD NOILO4dSNI

# output the valiue in theNumber
print(str(theNumber) + "\n")

3. Avariable is used to store a value; which is then outputted along with so

# store 12 in the variable theNumber
theNumber = 12

COPYRIGHT
PROTECTED

# convert the value in theNumber to a string, output this and th
print(str(theNumber) + " is 2 numberin”)

4. Avariable is used to store a value; whichis* . 0 ‘)uhed along with so

before and after it.

# store 12 in the vooo=

'9

)
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¢ theNumber as a sipring, sure
"+ gtr(theNumber) + * is my -
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Input

Description of Code

Input allows the user to enter some data that can then be used in the progra

The code:
input{:

waits for the user to enter some tev? 4 %’“'r;t,‘:;sfthé’?eturn/enter key. The inp
If you need it to be stored z. 1+ .. "/ or other data type, you will need to ca

by 6utputting a message first, using:

@ to outputs)

Code in Context

1. The program allows data to be input before outputting the same data.

# read data from the console and output it
print(input("Type something \n") + "\n")

2. The text ‘Enter a number” is output; the inputted data is stored as a string
then output. 5

# display the text “Enter a number? “siir . e value input in th
theNumber = input(“Enter a o ob ‘

# outpul the con's
print(Leeiile: . - . 2]

3. The message ‘Enter a number’ is output; the data input is output to the sc

# output "Enter a number”, read in a value from the user, output
print(input("Enter a number \n"))

4. The message ‘Enter a number’ is output; the data input is cast as an integ
theNumber.

# output "Enter a number", read the value the user inputs, conve
1o theNumben

stors it in the varisbls
theNumber = int(input(TEnter 3 numbsr Wn’))

# gutpus
print(st
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Variables

Description of Code

A variable is a space in memory that stores a piece of data that can change.
location a name so it can be easily accessed. You ca=.» " ta in the memo
data out of it. -

AN J(:'Of data, it can only have data o

Once you have used a variable w' .
*..o"a variable, it can only hold strings.

For example, if you put 3 < a4 -

Description

Integer Whole numbers 0, 33,

Real Numbers with decimal parts 2.6, -9

Boolean True or False True,
Strin Characters, including symbols and numbers that do “Hello
9 not need to be used in mathematical calculations “22.6”

For example, in this code the variable myVariable becomes the number 123,

myVariable = 123

Getting data from a variable

To access the data in a variable, use its name. For example, to output the con:

print(<variable name>)
\§

Python Code Bank for KS4 Computer Science Page 4 of 58
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Code in Context

1. Avariable called myNumber has the number stored in it.

# myNumber becomes 123
myNumber = 123

# outpul the value in my

prirt{str(myNumber) + ©

2. A variable called favr::

# outputl the value in Tevouritefiim
print(favouriteFilm + "\n")

3. Avariable called continueFlag as a Boolean has True stored in it.

# continueFlag becomes True
continueFlag = True

# output the value in continueFlag
print(str(continueFlag) + "\n")

4. A variable called myNumber is given the value of 2.5 =+ aich is then outp

.

# myRumber becomes 3.5 ; G
myNumbe;ﬂ = 2.5 g i

AdOD NOILO4dSNI

5. A variable called cityName is given the value of “London”, which is then ¢

# cityName becomes "London"
cityName = "London"

# output the data in cityName
print(cityName + "\n")

COPYRIGHT
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Casting

Description of Code

Some data can be converted to a different data type. For example, the string
converted to the integer 123.

The code: ;
int(<data to convert t~ . teger>)

\:, into an integer (whole number).

° float to convert to a decimal number

Code in Context

1. The program reads a string from the user, converts it to an integer, adds
to a string to output.

# ask user to enter a number, convert it to integer and store in
userNumber =int(input("Enter a number \n"))

# add 18 to the valus in userdumber

userNumber = userNumber + 10

Ber to g steing and out

* + str(userNurher

2. The program reads two . ! @
. {'1.ambers are added together. The total is conv

: a dscinmal and sto
Epter the Firat cost b))

# ask the user to enter the cost, covert it to a decimal and sto
cost2 = float(input("Enter the second cost \n"))

# add together the values in costl and cost2, store the result i
total = costl + cost2

# convert the value in total to a string and output it
print(str(total) + "\n")

3. Read in a number as a string, and store it in stringValue. Convertitto a
Convert the value in floatValue to a whole number and store it in intege

# asi the user 1o i
stringValue

“iping in the va

i store it in

the value in stringvalus
Y, stringValue + "in")

# output the text, convert the value in floatValue to a string a
print("The decimal is ", str(floatValue) + "\n")

# output the text, convert the value in integerValue to a string
print("The whole number is ", str(integerValue) + "\n")

Python Code Bank for KS4 Computer Science Page 6 of 58
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Description of Code

Mathematical operations can be performed on numerical data, using either th
a variable holding the data. |

There are many mathematical operations yriiza .Zutm; the most common

» Ak
+ W i

X would now store 7.

X would now store 3.

* Multiplication | X=2%3 X would now store 6.
/ Division X=6/3 X would now store 2.
*% Exponential X=2"3 X would now store 2 to the pow

This keeps only the remainder o
X=10%5 10/5 = 2, remainder 0. Therefor

X=10%4 10/4=2.5. 4* 2 =8, so there is
Therefore 10 % 4 would return 2

% Modulus

// Division X=5//3 X stores the integer part of the ¢

Code in Context M

# add numl and num2, store the result in the variable total
total = numl + num2

# output “numl + num2 = total”
print(str(numl) + " + " + str(num2) + " = " + str(total) + "\n")

2. The program stores 10 and 20 in variables, subtracts the value in num2 fr

the result.

# stors 18 dn the wvaelable numi, 38 iﬂ'k“‘ﬂ

numl = 10 L

num2 = 20

# sub s oresult in toral

# 0N - pugd s total®
prirt(str{numl) + ° - " + str(num2) + ° = ” + str{total) + "\n")
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KS. The program stores 10 and 20 in variables, multiplies the values togethe

# store 10 in the variable numl, 20 in the variable num2
numl = 10
num2 = 20

# miitinly numl oand numd, store the result dn total
total = numl * num2 :

conuml, 2@ in the wvardisblie num2

# divide numl by num2, store the result in total
total = numl / num2

# output “numl / num2 = total”
print(str(numl) + " / " + str(num2) + " = " + str(total) + "\n")

5. The program stores 10 and 3 in variables, calculates 10* and outputs the

# store 10 in the variable numl, 3 in the variable num2
numl = 18

num2 = 3

sl to the power of ound, storsd

numl ** num2

“ in total

# raise
total =

sstr(num2) + 7 = 7 o+ ste(total) + "\n”

S vk
L Tnumi Y on

6. The progwstores 10 and 3 in variables, calculates the modulus divisio
and outputs the result.

# store 10 in the variable numl, 3 in the variable num2
numl = 10
num2 = 3

# calculate numl MOD num2, and store the result in total
total = numl % num2

# output “numl % num2 = total”
prirt(str{numl) + " % " + str(num2) + " = " + str(total) + "\n")

: ’;jt"hulinteger division

7. The program stores 10 and 3 in variables, ca!~s 4t
resutt. 2y

U oin the variable num?

# store 18 in ihe
numl
numz

i

i}
[HEY
]

i

O
# culcuXe®

- nd DIV numZ, stors the result in total
total = numil

}} num2

# output “numl // num2 = total”
print(str(numl) + " // " + str(num2) + " = " + str(total) + "\n"

Python Code Bank for KS4 Computer Science Page 8 of 58
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Selection: I

Description of Code

Selection statements let you run code depending on conditions. The code w
is true, but witl not be run if it is false. There are three leve's of IF statemen
ELIF. &

IF

L

if <condition>: . . .-
<Code a1+ condition is true>

o%oﬂ

If the conditi 1ue then the code within the IF statement will run. If the
statement is skipped and the program continues below the IF statement.

\All code that you want to run within the IF statement needs to be indented a

Code in Context
1

. The program outputs “The number is 10” if the value in theNumber is eq

# store 10 in the variable theNumber

theNumber = 10

if theNumber == 10: # if the value in theNumbe
print("The number is 12 \n" # outpyt this message

2. The program outputs “Correct” if the value in usern = w ;s equal to “Bob

# Stars °
username
if username =

oeint (7

AdOD NOILO4dSNI

o SR
3. The pro édds 10 to num1 if the value in num1 is tess than 10.

# store 2 in the variable numi

numl = 2

if numl < 10: # if the value in numl is less th
numl = numl + 10 # add 10 to the value in numl, an

# output the value in numl
print(str(numl) + "\n")

4. The program subtracts 10 from the value in num1 if the value in num1 i

COPYRIGHT
PROTECTED

# store 2 in the variahls numl
numl = 2

if numl > 10:
numl = numl - 18

# output the walus in nusd
prirt{str{numl) + "int)

'9

)

Education

# prompt user input a number and store it as an integer
userNumber = int(input("Enter a number \n"))

if userNumber == 10: # if the value in userNumber is e
print("Correct \n") # output this message

Python Code Bank for KS4 Computer Science Page 9 of 58



Selection: IF

Description of Code

Selection statements let you run code depending on conditions. The code wi
is true, but witl not be run if it is false. There are three leve's of IF statement
ELIF. '

IF ELSE

if <C@ﬁ§i%1@ﬁ}‘

<caﬁe”%§ run it condition is falses

If the condition is true, then the code within the IF statement will run. If the
in the ELSE statement will run.

It is important that the code inside the IF and the ELSE is indented to the sam

Code in Context

1. The program outputs “The number is 10” if the value in theNumber is eq
outputs “The number is not 10”.

# the velug 18 ds stored in the variable U
theNumber = 10 s

if theNumber == 10
psint( L

2. The progré';h outputs “Correct” if the value in username is equal to “Bob1
“That is incorrect”.

# store the value Bobl123 in the variable username
username = "Bob123"

if the value in usernam
output this message
if the value in usernam
output this message

if username=="Bob123":
print("Correct \n")

else:
print("That is incorrect \n")

H* B W

3. The program adds 10 to the value in numl if the valup n numl is less th
from the value in num1. :

# store the valus 2 in the variasl
numl = 2

if numl < 06: iz less than 1

nu un. ¥ aml and sto
els:: e y I not less th
numM="numl - 10 # guﬁﬁ?ac? ié %rax tha value in numl

#onumd

# output the value in numl
print(str(numl)+ "\n")

Python Code Bank for KS4 Computer Science Page 10 of 58
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4. The program subtracts 10 from the value in num1 if the value in num1 i
“Too small”.

# store the number 2 in the variable numl
numl = 2

if numli > 10:

numl = numl - 10
elss#:
print(Too small

outputs “Correct”. If not, it outputs “Incorrect”.

# store the value 10 in the variable num
num = 10

# ask the user to input a number, store it in the variable userN
userNumber = int(input("Enter a number \n"))

if userNumber == num: # if the value in userNumber is equal
print("Correct \n ") # output this message

else: # if the value in userNumber is not e
print("Incorract \n") # output this messege

AdOD NOILO4dSNI
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Selection: IF

Selection statements let you run code depending on conditions. The code w
is true, but will not be run if it is false. There are three * . 5 of IF statemen
ELIF. st ¥ i B

IF ELIF

elif <condition>:
<code to run if this condition is true>

If the condition is true, then the code within the IF statement will run. If the
condition will be checked; if this is true, the second set of code will run.

Any number of ELIFs can be added; for example:

if <condition> :

<code to run if condition is true>
elif <condition> :

<code to run if this conditir~ . true>
elif <conditions : Ry A

<code to run if th . “uition is true>
elif <conditior. . - o~

<colg®\ .. if this condition is true>

o

In this exampte, if the first condition is false, it will check the second; if this

If one of the conditions is true, then the code within the condition will run a
checked.

AdOD NOILO4dSNI

This can also be combined with an ELSE; for example:

if <condition> :
<code to run if condition is true>
elif <condition> :
<code to run if this condition is true>
elif <condition> : Ll
<code to run if this condiZl i is true>
elif <condition> : -
<code to run 10
else wll

COPYRIGHT
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'S

)

Education

There can only be one ELSE statement, which is last in the list; this will only
are true.

\.

Python Code Bank for KS4 Computer Science Page 12 of 58



Code in Context

1. The program compares the value in guess to the value in theNumber. If

“Correct”. If they are not equal, but guess is less than theNumber, it outpi:

equal, and guess is not less than theNumber, it outputs “Too large”.

# store the valus 18 in the variasbls

theNumber = 10

- in the variable

+heNumber
gusss is less tha

else: v £ adition is true
print(“Too iarge \n") # output tnls message

2. The program asks the user to input a score. If the value in score is greate
“Brilliant, well done”. If not, it checks whether the value is greater than o
program outputs “Fab, you did really well”. The program continues chec
If the value does not meet any of the criteria, it outputs “Oh dear, some e

#ask the user to input a score, store this in score as in integer
score = int(input("Enter your score \n"))

orse is greater t
HU this message

o, theck if scor
is message

if score >= 9@: %oir
print(“Brilliant, well :

elié score >= 80:
prant(Mfab, yvou did really wall Yo%

eli# score >= 70: .
orint(TThat was pretfc o

1S message

elit agt, check if scor
elit s

o
eli+ s \ﬂeCk if scor

ﬂ#iwt( toguite half marks, nesd to ey harder in") # output
none of the previo
some extra work needed here \n") # output thi

else:

print("Oh dear,

3. The program asks the user to input a subject. If the value in subject is eq
it outputs “Good choice”. If not, it compares it to “Maths”, “French” and “
any, it outputs “Is that even a subject?”.

# ask the user to input their favourite subject,
# angd store this in the variable subdect
subject = input( ©oygun Favourits sy

as an integer

PP

if subject == kS
print(TGood

elif subject =

wrir%(“mé 1a8

jact is equal
sutput this message
'$ nt, check if sub

%, check if sub
¢ output this message
# if not, check if sub

elis

elis
i - : 1) # gutput this m
els:: # if nons of the previ
print("Is that even a subject? \n") #output this message

Python Code Bank for KS4 Computer Science Page 13 of 58
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-
4. The programs tells the user to enter a number. If the number is less tha

If not, but it is less than 25, it adds 5 to it. If it is not less than 25, it sub
The program then outputs the value in numEntered.

#ashk the yser to lnput 3 number, stors this in the variable numE
numeEntered = int{input("Enter & number ')

if numEntered < 18:

numEntered = numEntered + 10
eli¥ numEntered < 25: i
numEntered = numEntor s
elss: -

AdOD NOILO4dSNI
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Operators: Relat

Description of Code

Relational operators are used in comparisons; for example, in selection (IF) a

They are used in expressions which return either t sl )

Operator |

Lessthen =

<
? Is the value to the left of the operator bigger than the value to the right?
<= Less than or equal to
Is the value to the left of the operator less than, or equal to, the value to
o= Greater than or equal to

Is the value to the left of the operator bigger than, or equal to, the value t

Equal to
Is the value to the left of the operator equal fo the value to the right?

Not equal to

’,’f‘;,.fb:l‘f‘.' e value to the right:

1. The prodgg @<l the user to enter two numbers; it then outputs the lar

# ask the user to enter two numbers, store them in numl and num2
numl = int(input("Enter a number \n"))
num2 = int(input("Enter a second number \n"))

if numl < num2: # if numl is less than num2
print(str(num2) + "\n") # output the value in num2

else: # if the condition is not met
print(str(numl) + "\n") # output the value in numl

2. The program asks the user to enter two numbers; it then outputs the sm

# ank the user o enter two numbers, stors 2 ‘é sl and num2
numl = int(input{ B
num2 = int(input{’&

if numl > num2:
orint{sor(nuri
els::: .

Python Code Bank for KS4 Computer Science Page 15 of 58
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/3. The program asks the user to enter two numbers. It outputs the larger of
the same, it outputs “Same”.

# ask the user to enter two numbers, store them in numl and num2
numl = int(input("Enter a number \n"))
num2 = int(input(inter s sesond number \n7))

ater than num
2 in numl
ol if numl is le
iu2 in num2

if numl > num2:
print{str(numl) + ")

elif numi < num2:
peint(str(num2) +

els::

8]

FERe

Uyg

v

4. The program asks the user to enter two numbers. It outputs “Same” if they

# ask the user to enter two numbers, store them in numl and num2
numl = int(input("Enter a number \n"))
num2 = int(input("Enter a second number \n"))

if numl == num2: # if numl is equal to num2
print("Same \n") # output this message

else: # if the if condition is false
print("Different \n") # output this message

5. The program asks the user to enter two numbers. It outputs “Different” i
or “Same” if they are equal.

# azik tf g
numl

num2

@ ouEer i
T (input
int(input(TEnter

it

if numl != num2: .o

nrisy 11

Python Code Bank for KS4 Computer Science Page 16 of 58
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Operators: Boo

Description of Code

Boolean operators are used in comparisons; for example ir - alection (IF) and i

onditions must be true for the outcome to be true.

or Logical OR 10
At least one condition must be true for the outcome to be true. | 2 <

Logical NOT no
not ( ) If the statement in the brackets is true, return false. no
If the statement in the brackets is false, return true.

Code in Context

1. The program asks the userto en*:* 0.4 1. _mbers. If the 1% number is les
is less than the 4", it ad-. - ’16“'3 2 tne 1% and 3" values. If not, it adds

AdOD NOILO4dSNI

# asic gl up €J¥@vs>} store them in the variables

numl =
num2 vl = AnTy)
num3 = int(input(” L))

num4 = 1nt(1nput( Enter a fourth number \n"))

if numl < num2 and num3 < num4: # if numl is less than num2, AN
total = numl + num3 # total becomes numl plus num3
else: # otherwise
total = num2 + num4 # total becomes num2 plus num4
print(str(total) + "\n") # output the value in the varia

COPYRIGHT
PROTECTED

2. The program asks the user to enter four numbers. If the 1* number is les
number is tess than the 4%, it adds together the 1% and 3" values. If not,

the variables

st (daput (7
num2 = int{input(”
int(input(”

'9

)

; gﬁ.\ﬁ" ¥ .
total = num2 + numd # the ve in total becomes nu EdUCOtIOn
print(str(total) + “\n") # output the value in the varia

- . ukls
1§@ au e F num3

X g
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/ 3. The program asks the user to enter two numbers. If both numbers are g
outputs “You passed both”. If not, but one of the numbers is greater tha
“You passed one”. If neither is greater than or equal to 60, it outputs “Y

#rasi the ussr Lo en
mark: = int(ioput(”
mark2 = int(input("E

# if markl is
if markl >= 60
print ("Yo

e Than fo 88, AND ¢
mark2 >= 62:

ag i # cutput the message

ssed ons \n7) # output the message

whition iz frue

print("You didn't pass either \n") # output the message

4. The program asks the user to input a subject. If the value is not “Comput:
How can that be?”.

# ask the user to input a subject, store it in the variable subj
subject = input("What is your favourite subject? \n")

if not(subject == "Computer Science"): # if subject is not e
print("What!! How can that be? \n") # output the message

5. The programs asks the user to input a number and <*, s itin numl. It
_the value in num1.

is not equal to 10. Within each iteration, it ~.d 1 |

s in the variable numl

AdOD NOILO4dSNI

# loon, while the valuye in numl is
# add 1 to ths valus in
+ooutput the valus is

6. The program asks the user to enter two numbers. It loops until either of
not true. It counts the number of times it loops, and adds 1 to the value
outputs the number of times it runs.

# ask the user to input two numbers, store them in the variables
numl = int(input("Enter the first number \n"))
num2 = int(input("Enter the second number \n"))

COPYRIGHT
PROTECTED

# set count to 0
count = 8

# loon
5

h {the value in

in pumd is less than the

. num2) are fal

# 3
numl > 1@ : num2 > numl):
numl = numl + 1 L # add 1 to
count = count + 1 T # add 1 to

I
print(stricount) 1y E;

Butput the valug in count

)

Education

Python Code Bank for KS4 Computer Science Page 18 of 58




String Manipulatio

Description of Code

We can find out the length of a string, either in a variable » within quotes ("

The code:

len(<strings}

returns the number of <", ’afe _within the string as an integer.

Code in Context

1. Store “Hello World” in a variable and output the number of characters in

# store "Hello World" in the variable newString
newString = "Hello World \n"

# output the length of the string in newString
print(str(len(newString)) + "\n")

2. Count the number of characters in “This is a sentence” and output the re

# stoprse 7
words ="

# stars the r
wordsLength

AdOD NOILO4dSNI

hothe valus in the variasbh
nas "4 str(wordsLength) + 7 oha

:cters in it

3. Ask the user to input a colour, then output the numbers from 0 to the nu
entered.

# ask the user to enter a colour, store it in the variable colou
colour = input("Enter your favourite colour \n")

# loop from @ to the number of characters in the variable colour

for count in range(@, len(colour)): COPYRIGHT
# cutnut current value of count
prirt(str(count) + "\n’) PROTECTED

our tetters, tell them:;

4. Ask the user to input a four-letter word- 1 it - J

word. ;

# azk it in the variable E;

userlin ! ()S;

if len (G Fducation
print

else:
print("That was a good word\n")
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String Manipulation:

Description of Code

You can extract specific characters from within a string; for example if you ha
“Hello Wortd”, you can extract the first five letters and ;uc* t ave "Hello”.

The code:

<string>i<stan
returns the | :

Code in Context

1. Store “Hello World” in a variable, then extract and output “Hello” from it.

# store "Hello World" in the variable newWords
newWords = "Hello World"

# output the first 5 characters in the variable newWords
print(newWords[@:5] + "\n")

2. Output the first 10 characters that the user inputs.

# ask the user 1o inpul ¢
theInput = dinput(”

# stors the first 186 charsctsos

3
extract = thelnput[e:18!

in swiract
.

s areg 7 o+ extract + Tin’)

3. Output the Frst half of the characters the user inputs.

# ask the user to input a message, store it in the variable theln
theInput = input("Type a message \n")

# count the number of characters in theInput and divide it by 2 a
# nearest integer, then store it in inputLength
inputLength = int(len(theInput)/2)

# get the characters starting at 0 to inputLength and store in va
extract = theInput[@:inputlLength]

# azk The ussr 1o
theInput = input(“

racters in thelngut and store it in inpu

ha number of
at position

for x i ige (0, inputlength): # loopn Frowm @ to
print(theInput[x:x+1] + "\n") # output chiaracte

Python Code Bank for KS4 Computer Science Page 20 of 58
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String Manipulatic

Description of Code

A string can be turned into lower case, or into upper case.

The code:

<strings>.upper{; .

will turn each letter inth s .a uupper case. Characters that are not letter

will turn each Lletter in the string to lower case. Characters that are not letter

Code in Context

1. Output “Hello World” in all lower case, then all upper case.

# store "Hello World" in the variable theText
theText = "Hallo dHorld”

# convert the contents of theVexl fo up

upperCase = theText.upper()

Cogse . dtore it in uppe

# convert the gontents of theleaw stora it in lowe

lowerCase

it

# outpul su7 lowsrlass,

+ upperCase +

angd the contents of upperCase

Tty

2. Convert the first half of a string to lower case and the second half to upp

# ask the user to input a message, store it in inputText
inputText = input("Enter a message \n")

# count the number of characters in inputText, store it in length
lengthText = len(inputText)

# divide the number of letters by 2 and round to an integer, stor
mid = int(lengthText/2)

i

store in fir

# convenrt First half of inputlext to lows, o

firsthalf = inputText[©:mid].lower()

# convert the second half of inny #, store in se

e : Sthalf
‘3.t 5 secondhalf + 7
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String Manipula
Concatenatio

Description of Code

Concatenation means joining two strings tor=a he 'tr,..éome one string.

The code: :

;s f'd“cl_;ether to form one string.

Code in Context

1. Join “Hello” and “World” with a space to become “Hello World”.

# store Hello in variable named first
# store World in variable named second
first = "Hello"

second = "World"

# stors the content of first, 3 space, then the content of secon
message = first + © 7 + second

# output the contenis of messags P tan

print(message +

enter thelr first nsme and su
# stors variables firstpname and
firstname = input("Enter your firstname \n")
surname = input(“"Enter your surname \n")

# output Hello, followed by the user’s name
print("Hello " + firstname + " " + surname + "\n")

3. Ask the user to input a colour and an animal. Concatenate the colour an
output it in a sentence.

# asl The user o inpul a colou

colour = input(’ ¢oyour Favourit

SN PTE s 5
LA

# stors the
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Description of Code

Split allows a string to be separated into a list of strings, sptit on a certain ch
For example, you could split a sentence into individual werc's by splitting on

The code:

o

<strings.spiit{ ' <char2 v oy split ons')

will return a tist of strin2: 4 ;‘_Ongmal string.

1. Split “Hello World” by the space and output each word on a new line.

# store “Hello World” in a variable called theText
theText = "Hello world"

# split the content of theText by the space, store in newText
newText = theText.split(" ")

# output the first string in the list newText
print(newText[0] + "\n")

# output the second string in the list newText
print(newText[1] + "in7)

2. Split a sentence into individual words by the ¢ ﬁru and output the 6

Yy

mTea intence by the commgs, storeg a3 a list of
. séntence.split(”,”)

AdOD NOILO4dSNI

& Gth string din th

print(splltSentence[S] +

3. Split three sentences by the full stop and output each sentence on a ne

# store the text in the variable sentences
sentences = "This is not just one sentence. It is lots of senten
full stop before the next one starts.”

# split the string in sentences by the full stops, store as a 1li

splitSent = sentences.split(".")

COPYRIGHT
PROTECTED

print(splitSent[0] + "in”

'9

= byt T owant them al

)

Education

stors zs oz list of st

::;:Ar\ i owords b NS Rpadas,
PANE LD WOras E‘“‘:‘\f’ Phe SEURE

words.split(” *)

splitworaé

for x in range (0, len(splitWords)): # 1loop from @ to the num
splitWords
print(splitWords[x] + "\n") # output the string as p
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String Manipulati

Description of Code

Find lets you find out whether a string exists within anothm strmg, e.g. ifthe
‘astronaut’. It returns the position of the string If it e or

The code: y

<Striﬁg>x§ﬁ%§faffﬁ“”ffgﬁf or ﬁt?iﬁg to find>')

Code in Context

“ 9

1. Output the character position of the letter “r” in the word “Purple”.

# store “Purple” in the variable myWord
myWord = "Purple"

# find the position of "r" in the string in position
position = myWord.find("r ")

# outpul the wvalue in position
print(str(position) + "in")

*> {in . entence where the word “specific” st

2. Output the character posi

cowordd i3 in this list o
# fingd the nos P UYapeciftico” dn the siring words
findWord = words.find("specific")

# output the character number where specific starts
print(str(findWord) + "\n")

3. Output all of the text in a string starting from the word “Hello”.

# store the string in sentence
sentence = "I only want to output what ig after thic Hello World

# find the starting charag
findWord = sentence.find(’

:in sentence, s

¢ in sentence, stor

# 1f the oan ’3"*“ n 15 -1 {it cannot bs found)

if fin
pr Find Hello \n") # ¢
elss: #

pfint(sentence[flndWOrd length] + “\ii”
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4. Ask the user to input text. If the word “and” is input, output “Found it”; o

# ask the user to input text, store it in the variable named sent
sentence = input("Enter lots of words \n")

# fingd the starting character of "and” in septence, store the pos
findWord = sentence.find(“and™)

if findwWord i= -1:
peint(7F i
els::

primt(THot there 2

~d is not equ

”

5. Askthengfﬂjiﬁputtexththoutpunctuaﬁon.Ifthereisa“rﬂora‘l or
output “I said NO punctuation”

# ask the user to input text, store it in the variable named word
words = input("Enter some text, no punctuation \n")

# if a ! , . or ? are found in words then output the text
if (words.find("!") != -1 or words.find(",") != -1 or words.find(
words.find("?") != -1):

print("I said NO punctuation \n")

AdOD NOILO4dSNI

COPYRIGHT
PROTECTED
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String Manipulation:

Description of Code

You can find out whether a string is a specific data type; for example, whethe
whether it is all lower case or whether it is all upper case.

The code:
<strings.isnumeri '

L

N

returns true if it is numer'f

3 se replaced With i ::aizgg;sév ~{ % to check whether it is
EctEl to check whether it is all

Code in Context

1. Ask the user to input characters. If it’s all letters, output “It’s all letters w
numbers, output “It’s all numbers”; if neither is true, output “It’s a mixture

# ask the user to input characters, store in textInput
textInput = input("Enter characters \n")

# if the characters in textInput are all letters
if textInput.isalpha() == True:
print("It's all letters with no spaces \n")

# if not, check if all the char
elis textlnput 1snumerlc()
peint (Uit s all numbe

# if neither of

AdOD NOILO4dSNI

# ask the user to input characters, store in textInput
textInput = input("Enter characters \n")

if textInput.isupper() == True: # if the characters in tex
print("No need to shout \n") # output the message
elif textInput.islower() == True: # if not, check if all the
print("Thanks for not shouting \n") # output the message
else: # if there is a combinat
print("That's quite a mixture \n") # output the message
COPYRIGHT
3. Keep asking the user to enter their first name untit they start it with a ca PROTECTED

“Thanks” followed by their name,

# set variabls
takeInput = ¥ru
whiis takeInput

# Lnpul gsses

akainput I trus

'9

)

Education

= Case output me

100 Fopget to start with s capital laotter \n")
else: # otherwise
takeInput = False # set takeInput to be False to

print("Thanks " + theText + "\n") # output "Thanks" and the stri
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String Manipulatio

Description of Code

A character can be turned into its ASCll code, and an ASCH f;)de can be turne
The code:

ord(<single aharagier%’~

-naracter

returns the ASClE numher 4 A

The code:
chr(<ﬁ§€§i ﬁﬁﬁhé?))

returns the character of the ASCIl number.

Code in Context

1. Output the ASCII value of “?”.

# store ? in the variable letter
letter = "?"

# output the ASTIY walue of the charactsr in i
print(stv(%rd(letter)) + "anT)

i the user inputs.

racter and store ths in HaH 1 in lette
haracter \n")

ASCTY value of the charaoter in istier
prlnt(str(ord(letter) + "\n")

3. Output the character for the number the user inputs.

# ask the user to enter a number and store the input in numInput
numInput = int(input("Enter a number \n"))

# output the character for the ASCII value input
print(chr(numInput) + "\n")

4. Ask the user to input a sentence. Output thP a8 atug of each charac

# ask the user o enter 3 < ‘ e dnput
letterinput = input(’

Ga | (ietterInput)) fa
% osd(letterlnput[x x+1]) # nog “ter number
o (1etterNum) L) # ewtput the value in le
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Iteration: FOR

Description of Code

A FOR loop is a count-controlled loop; you need to know how many times it w

for <variables in ?ahtef<st§rt e
<statements to reﬁeat*::'

<., <end va

The variable acts asa coi i : ¢, mtialised at the start value, the program
at the end o’g¥lO0 . 'eas'es the variable value by 1.

O Y
oS ¥

The program fhoves back to the FOR and compares the value in the coun
values. Ifitis stllt within these bounds, it runs the statements again and incre
to the start. This keeps on repeating until the value in the counter is outside {

For example:

for counter in range(@, 3):
print(counter)

¢ This code will start by initialising counter to 0. It runs the code inside the |
counter, 0). It increases counter to 1.

o |t goes back to the FOR statement and checks whether counter is betwee
inside the loop (outputs 1). It increases counter to 2.

e |t goes back to the FOR statement and checks whf o f_.gmter is betwee
inside the loop (outputs 2). ltincreases rcin art 0

e |t goes back to the FOR statem~:. A ‘S;JLKS whether counter is betwee
code in the toop and Coriin e it the program.

The FOR statement does not have to increase by 1 each time; you can set th

for <variable> in range(<start value>, <end value>,
<statements to repeat>

Going down. The following code would start counter at 3, and then decreas

time through.

for counter in range(3, 0, -1):
prismt{counter)

Decimal steps. The following code would start coun*‘“ z 1, and then incre
each time through. o

for counter in rang
priti Q@ﬁﬁ?‘“q

ey
, ds B

U
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Code in Context

1. Output the numbers 0, 1, 2, 3.

# sot counter To start gt 8, Inoresse by L osach tiss, loop until
for counter “arige(0,4):

# outn he value in counter
srint{sir{counter) + "\n")

AR REED

& the 1

aha to an int
ser of the o

you want

+ to ostaet at 8, Increass by 1 osach Lime
# loop until it is outside the range ©-12
for counter in range (0, 13):
# multiply the value in counter by the value in limit, store
result = counter * limit
#output the message
print(str(counter) + "*" + str(limit) +

+ str(result) +

%

3. Ask the user to input a number; output that many “*’s on the same line.

# ask the user to enter a number, cast as an integer and store i
userInput = int(input("Enter the number of *s you want displayed

message = “” # el messags o be : empty stri
for x in range(@, userInput): # loon ig outsd
message = message + "*" &

print(message + “in'’') # outnut

AdOD NOILO4dSNI

ge in gount
tr{count) + "\n)

# output the message
print("Blast off! \n")

5. Output alternate numbers from 0 to the number the user inputs.

# ask the user to input the stop value, cast as an integer and s
stopValue = int(input("Enter the number to stop at \n"))

COPYRIGHT
PROTECTED

# loon from pValus, increasing count by 2 sach iteration
for count range (0, stopValue, 2):
# output the value in count

prdint(str(count) + "int)

& to st

'9
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Iteration: WHILE

Description of Code

A WHILE toop is a condition-controlled loop; it is usually used when you do n
times the loop will run, although it can also be used as = ‘nt-controlled loo

It loops (and continues Looping) while a cor"! jc l" 4‘9’f W“hen the conditio

False, it stops looping. % ¢

while <conditic: »

Code in Context

1. Output the numbers from 0 to 10.

# store @ in counter
counter = 0

# loop while counter is less than or equal to 10
while counter <= 10:
# output the value in counter
print(sir(counter) + "\n")
¥ oadd 1ote the valus dn counter

counter = counter + 1

AdOD NOILO4dSNI

the value in i?@a'V&iaﬁ anoan upper gass is equal to

wh11e 1nputValue upper() == "Y":
# ask the user to enter Y or N, read the input and store it i
inputValue = input("Enter Y to continue or N to stop \n")

# output the message
print("0Ok, we've stopped \n")

3. Generate and output random numbers between 0 and 100 until a numbe

COPYRIGHT
PROTECTED

# dmport the randon soduls o geneeate candom nusbers
import random

# store @ in randomBusber
randomNumber = @

e SN R e
QO WD iS TIng v

randomNumh:
- etez',;; ponumber hetwesn 8 oand 188, store in random

G :
; 1§ﬁ Miber = random.randint(@, 100)
gﬁ.\ﬂ"&‘ 4

'9

)
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Cothe value in candomMumbe
prlnt(str(randomNumber) + "\n")
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/

4. Ask the user to input numbers until they do not want to continue. Count
Calculate the mean average of all the numbers entered. Output the large
smallest number entered.

"

userContinue = "Y¥ # stors "Y" in
largest = @ # ostore 6 in la

smallest = 9999 # ostors U930 O amallest
total = @ ¥ostore 8 in g
counter = @ # store 8

in s

sgdid to
Wiiile

the value °

userContinue.

gr to Input & pessage, ¢

userium = int(input (CEnter the First o

# add userNum to the running total
total = total + userNum

# add 1 to the value in counter
counter = counter + 1

# check if the input is the largest value so far
if userNum > largest: # if the value in userNum is larger
largest = userNum # store the value in userNum in larg

# check if the input is the smallest value so far
i+ userNum < smallest: # 34 the valus userdum 13 smaller th
smallest = userNum  # stors the value in usecNum in smal

# ooutput “Cont 237 take the user

“
userContinue = input("Continue’

AdOD NOILO4dSNI

sy

# output the smallest number
print("The smallest number is " + str(smallest) + "\n")

# calculate and output the average of all the numbers input
print("The mean average of the numbers is " + str(total/counter)

COPYRIGHT
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Lists

Description of Code

A list is a structure that can store many pieces of data, untike a variable, whi g
piece of data. A list has one identifier (name) and then a r ' nber of spaces (cz
pieces of data can be put in. o

A list can be visualised as a table; fe. 2 dn L e

“Blue” “Orange”

Lists start countmg at 0. This list has five elements: index 1 is Blue, index 3
A list needs to be declared, either as blank list (no data) or with data.

Blank list
<identifier> = []

For example:
colours = []

With data
<identifier> = [<data>, <datay

For example:

colours = [“Blue”, “Red”, “f??ﬁﬁ'f~
Adding data ,
The append method allawv . W oatat to be added to the end of a list; for example,,
no data, ther "1 a: e of data it needs to be appended. Similarly, if a list is ¢
fourth is neec pend adds the new piece of data.

<idenfi%1eﬁ>.append(<éaf&>)

For example:
colours.append(“Grey”)

Accessing data
Data in a specific element can be accessed:

<identifier>[<index>]

For example, to access the data in colours in index 1:
colours i

Looping through array elements . - o
A FOR loop can be used to ole . selément in the array in turn:

for <ideiee g%a?vaywam&>$

For example, to access each item in the array colours and output that item:
for eachItemincolours:
X print(eachItem)
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Code in Context

1. Store five colours in a list and output each element in the array.

# declare a list named colours with 5 elements
colours = ["Red", "Blue", "Orange", "Yellow", "Purple"]

# loop from
for x iy pan

the First element (8) to the last e
(9, 5):

i the data in the 1ist st poo
3?1;?(c010urs[x] + Y L

E’“

2. Ask the usg *o ot co“[Otjlrs; store each one in the array, and then o

array namned colours
colours ¥

# loop 5 times

for count in range (@, 5):
# ask the user to input a colour, append the input to the end
colours.append(input("Enter a colour \n"))

# loop through each element in the array
for eachColour in colours:
# output the data in that array element
print(eachColour + "\n")

3. Store the months of the year in an array. Ask the user to lnput a month n
of that month.

ERt sena "

months S, TMay”, "June”,

AdOD NOILO4dSNI

"Seuts
# asl Lheggoar irput, and store in u
userIn - 3n")) - 1 # subtrac

# outpn® data silement in the arcay index snterss

print(monthsfuserInput] + "\n")

4. Take 10 numbers from the user and store in the array userNumbers. Out
element the user inputs.

# declare an empty array named numbers
numbers=[ ]

COPYRIGHT
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i to the array

userNumber = int (anu (" - to o check? \n"))

'9
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2D Lists (List of

Description of Code

A 2D list is actually a list of lists. Each item in the list is a list of data items.
[[0, 1, 2], {3, 4, 5], [6, 7, 8]] This list has three items anc‘ % 51 item is a list.
[0, 1, 2], the second list of data is {3, 4 ,5], etc. 1 S

It can be visualised as a table; . +*

0 1 2

“Red” “Blue” “Orange”
“Yellow” “Red” “Blue”
“Red” “Yellow” “Purple”

The list now has two indices.

Declaring an empty list of lists
To declare an empty list of lists, the first (outer) list needs to be initialised as hav
value, but, as an example, the number 0 will be used here.

<identifier>=[[0]* <first list> for i in range(

In this example, the code will create five lists, with three items in each: [[0, 0, 0],

colours={[@1* 3 for i in range/Ts =

Adding data

Once you have mltlaltsed a2l v, ot list items, you can add data using the in

<identi- ,“§ 1&@%%}§E<iﬁd@%}} = <datad

In this exampie, the code will add 25 to the first list, in position 1. The colours ar
[0,0,0],[0,0,0],[0,0,0]].

colours[0][1]

Accessing Data
Data in a specific list element can be accessed:

<identifier>[<index>][<index>]

To access the data in colours in position 1, 2:
\Folourgiigiz
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Code in Context

1. Store shades of four colours in a list; the first ‘column’ is shades of red, t
Ask the user to input a colour, and then output the three shades stored f

coiour 13 a sublist

", "Aquama

# stors shades of Lgieurf in the array,
" rBlua”,

colours = [[7C
"GOE;’;%:SJ 5 3

# asik the user Ig enter
userColour = i i

if userColour seglion

" = # 2
eli# userColour == TYELLOWT: # 3% tha st
listNumber = 2 # set the llst number
else: # otherwise
listNumber = 3 # set the list number to 3

# print the three shades for the colour entered

# loop from @ to 2

for count in range (0, 3):
# output the shade at position listNumber and count
print(colours[listNumber][count] + "\n")

2. The list stores 10 players, and five scores for each player. Ask the usert
each round. Ask the user which player and round thev »1ould like to vie

#declisre & iist of ts in each lis

numbers = [[@] * 5

s, with 5§ caf
ransnf o2 ]

AdOD NOILO4dSNI

player
rangs(0, 10):
i haver and round, cead the
numbers[llstl][subllst] int(input(
" round " + str(sublist+1)) + "\n")

input and store
tha score for

# read the player number, cast as integer, store in player
player = int(input("Enter the player number \n"))

# read the round number, cast as integer, store in roundNumber
roundNumber = int(input("Enter the round number \n"))

# output the player number and round entered, and the score for COPYR'GHT
print("Playver " + str(player) + " scored " + str(numbers[player
in ro

s Y+ str(roundNumber) + i) PROTECTED

9
ag
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3. Store random numbers between 0 and 100 in each element of the list nu
‘column’ they would like the average calculated, work out the mean aver

import random

nents, with 5 glements in sach list
in orange(4)]

# inzert o candon sumber lobo esch lishy
for column i PaﬁﬁQ(@ 4) '

i

: v orambes betwssn @ oand 188, store in nu
Coydlmn][row] = random.randint(@, 1ee)

Eu

§z g T (A

?umr ??t W

3iate the aver

userColumn = 1nt(1nput( Whlch column would you 11ke the average f
1

# calculate the average

average = 0 # initialise av
for row in range(@, 5): # loop through
average = average + numbers[userColumn][row] # add the numbe
average = average / 4 # actually comp
print(str(average) + "\n") # output the av

4. Store the row and column number of each element in THat element. Out
as a grid.

#decisre & izt of ©
numbers = [[@] * 9

o number dn

: iufh column

for codﬁwﬁww rangs(0, 9):

Ioan Theough each o

Yor row in range(o, 9):
# concatenate the column and row, store in numbers in ele
numbers[column][row] = str(column) + str(row)

AdOD NOILO4dSNI

# loop through each column
for column in range(@, 9):
# loop through each row
for row in range(0, 9):
# output the value in numbers as position [column][row] w

print(str(numbers[column][row]) + "|", end="") # stop eac COPYRIGHT
line
ardet (Fin’)

'9

)
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5. Generate 100 random numbers between 1 and 1,000. Ask the user what
Search the array for that number, and, if it finds it, output the array elem

import random

“andomiumperbist

From & to 95
range (0, 100): ‘ i
¥ generate o random g o a and 168 zad append it t
randomNumberlict

roto find, cast oas inte
Der w Vié you liks to find? \n")

# loop through each element in the array, tracking the index

for index in range(@, len(randomNumberList)-1): # loop
if randomNumberList[index] == userInput: # if th
print("Found in position" + str(index) + "\n") # outpu
break # break

6. Generate 100 random numbers between 1 and 100. Add together all th
the total.

import random

# decliare an empty st named randopiumberidst
randomNumberList = []

# loop from § to B9
range (6 100): o
rate 3 randon Y @ and 188 and append it t
. raridom. randint(e, 100))

AdOD NOILO4dSNI

# loop thirough each element in the array, tracking tiie index
for item in randomNumberList:

# add the item to the total

total = total + item

# output the total
print(str(total) + "\n")

COPYRIGHT
PROTECTED

9
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List Tools

Description of Code

There are a number of inbuilt methods that can be used o~ ' sts.

Length
Returns the number of elements ir -0« *

len(<arr list & . .

“Afiers)

Max

max(<list identifier>)

Min

Returns the smallest value in the list (hnumerically or alphabetically).
min(<list identifier>)

Count

Returns the number of times a piece of data is in the list.

<list identifier>.count(<data>)

Remove
Deletes an item from a list.

<list identifiers.removel<«ds

Sort

Sorts the contegas o° ' =
9 ¥

‘0 4scending order.

<list igEMFfiers>.sortl)

Reverse
Reverses the order of the elements in the list.

\flist identifier>.reverse(<data>)

Code in Context

1. Input 10 numbers into a list. Sort the list into ascending order and outp

# declars sn swobty dist

values = []

# acdd 18 nu

for count in
values.append(. ..

valuss ‘

# output all the data in values
print(values)
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2. Ask the user to enter five colours. Sort the colours into descending order

# declare an empty list
values = []

# output ¥

prisi(“ent

# take 5 ings as dnput
for x in range (@, 5):

values.append(irnput()) input to walues

# sort the date B g oorder
values g9 )

# reve f&mp i of the dtems in values
values. ?ffh.se()

# output each item on the same line
for item in values: # loop through each item in values
print(item + " ", end="") # output the item and a space, do n

3. Ask the user to enter numbers until they do not enter “Y” to continue. Ou
entered, the smallest and largest numbers, and how many times they ent

# declare an empty array
numbers = []

# set userfontinue To Trye
userContinue =

# loop while userio

Z
%
2
S
)
—
O
Z
®
O
3
—<

COPYRIGHT
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i not enter Y

‘“):

a8 An ) upper() i—
inus to False
userCont1nue = False

# output the number of items entered
print("You entered " + str(len(numbers)) +
# output the smallest item entered
print("The smallest number was " + str(min(numbers)) + "\n")

# output the largest item entered

print("The largest number was " + str(max(numbers)) + "\n")

# output the number of times 13 was entered

print("You entered the number 13 " + str(numbers.count(13)) + " t

values \n")

r

- m a list and dele

4 Ask the user which colour they would like to remove

]

colours Zius”, "Aquamarine

"Goif"

# outn ESB
prlni(cn‘

# raad C)S;
toRemovyy ; iy .
#deists :mem HR EdUCGUOn

colours. remove(toRemove)
#output the contents of the list colours
print(colours)
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Reading from a

Description of Code

A text file lets you store data external to the program file; this means the da
another program, or by the same program when it starts r.- 1ing again. Ifyo
program, e.g. in an array, it will disappear when t%.. irc “an.stops running.

To read the data from a file, you £..c ¢ "homake sure the text fileisinas
in the same folder as thﬂ A ~tile (.exe) for the program. Then you o

<identifier> = open(<file name>, "r")

For example:

dataFile = open("textFile.txt", "r")

Reading all the data in a file
If you want to read all the text from a file, you can use the read function.

<identifier>.read/)

For example:

dataFile.readl}

Reading each line in a f X = P
' . :parately, you can use a FOR or loop to loop throu

for <1§@ﬁ%1§1@?1> in «<identifier2s:
print(<identifierl>)

For example:
for eachLine in dataFile:
print(eachLine)

Closing the file
As soon as you have finished working with the text file, make sure it is closed.

<identifiers>.closel:

-
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Code in Context

1. Output each line in the file “data file 1.txt”.

fileName = "data file 1.txt" # store the filename in fileName
dataFile = open(fileName, 'r') # open the file fileName in read
theData = dataFile.read() # he data from dataFile
dataFile.close() # Wi

priri(theData) # s of theData

o

_2#xt” they want to output, then out

warts to output, store in userIn
i Likes o read? \n"))

Lo Wil s

fileName = “data fils 2.txt® # store the filenams in fileName
dataFile = open(fileName, 'r') # open the file fileName in read
counter =1 # store 1 in counter, this will c

# loop through each line in the file until it reaches the one wa

for eachlLine in dataFile: loop through each line in dataF

if counter == userInput: if the value in counter is equa
print(eachLine + "\n") # output that line

#
#
#
counter = counter + 1 # increment counter

dataFile.close() # close the text file

3. Read the data from a file into an array, and print it.

“dats Fills 2.tudo # oz

gpen(fileName, ‘v') # o

in fileName
1€ in read
this will c

fileName
dataFile
counter =1
myList = []

i

# luop togmis'
LI | dgtaFile:

hes the one wa

AdOD NOILO4dSNI

for eaf@iN . iine in dataF
my ' WeESgpend(eachLine)

datafile.close() # close the text fiie

print(myList) # print contents of array

4. Read the datain a file into a list. Output the three shades of a colour th

fileName = "data file 3.txt" # store the filename in fileName
dataFile = open(fileName, 'r') # open the file fileName in read
theData = dataFile.read() # read the data in the text file
dataFile.close() # close the text file

COPYRIGHT
PROTECTED

# split the dats read by the spaces

2
colours = theData.split(™ ")  # zplit the st

theData by "

# resd the coloue t

userColour = input( & output the shades

trting the colour
10 s, len(colours)):  # for esch alem C)SJ

?rs[bount] == userColour: # i¥ the =}
Education

% ioorange (0, 3): # luop 3 times
print{colours[count + x]) # sutput the shade in colo

#loon through Theoo
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Appending to a

Description of Code

‘Appending’ means ‘adding to the end of’. Appending to a fi 2 means the data
end of the data that is already in the file, instead ~£ w : sriung it. The data i
line as the text that is in the file. If the r’"f ! 2e '~ :o oe on a new line, then

tve 3 yended to:

The following code opens a filz

<identitizz> ctile name>, "2}
O

For example 1193@
st

EEd £33

dataFils = ég@%{“tﬁxt?iiﬁgixt“j ‘5

To append the data, use writelines():
<identifier>.writelines(<data to write>)
For example:

dataFile.writelines("Bob")

Code in Context

1. Write the number 11 to the end of the text file.

RE

fileName = “data File 3.twg” # store
3 N

dataFile = open(fileName, “"a’ =~

dataFile.writelines(®

2. Write the number 11 to the end of the text file on a new line.

fileName = "data file 1.txt" # store the file name of the text
dataFile = open(fileName, "a") # open fileName in append mode as
dataFile.writelines("\n") # move to a new line in the text
dataFile.writelines("11") # write a new line to the text fi
dataFile.close() # close the text file

print("Data writisn \n’) # outnul tThe text

3. Add the strings "White” and “Silver” to the end of 2" e, f file.

+ile name of the text

3

fileName = “dats Fils Z.ixt Bt B

s inoappend mode as

dataFile = open(fileNa o

Ling din the text
o the text fi
in the text
to the text fi

dataFile.close() # close the text file

print("Data written \n") # output the text
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(

4. Ask the user to input 10 numbers and append these to the end of the te

fileName = "data file 1.txt" # store the file name of the t

dataFile = open(fileName, "a") # open fileName in append mode
print(“Entsr fen nuwbers \n’) # sk the yser o dinput 10 num
for x in range (@, 10): # lor

= to the fil

datafFile.writelines("'n") ey Ling
the dnput, sppend it to

dataFile.writelines(irny

a

8 T .
YAonaread

dataFile.close/Y . 7 # closs the text file

#ooutout the texd

5. Input a colour and two shades of that colour. Append them to a text file

# store the file name of the text file
fileName = "data file 3.txt"

# open fileName in append mode as dataFile
dataFile = open(fileName, "a")

# tell the user to input a colour
userInput = input("Enter a colour other than red, yellow, blue o

# append & new ding to the fils
dataFile.writelines( .17}

# append The user input to the tile sy .?f
dataFile.writelines(userInput) " -

AdOD NOILO4dSNI

ure they entered
£ 7 4+ userInput +

# close the text file
dataFile.close()

# output the text
print("Data written \n")

COPYRIGHT
PROTECTED

g
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Overwriting a

Description of Code

Overwriting means that the data in the file will be deleted, and then you can
to write. ~

The following code opens a file to be OV :
<identifiers = oper .

To write the data, use writelines():
<identifier>.writelines(<data to write>)

For example:
dataFile.writelines("Bob")

If the file does not exist in the location given, it will be created for you.

Code in Context

1. Write “Hello World” to a text file.

iie name in fil
“ileName in
13 to the fi

fileName = "filel. txt” i
fileData = “??ﬁ(fileName,ff;'“‘{
fileData. wrltellneq(

fileData. rlosa" : :
print(4 :

2. Write a user’s first name and surname to a text file.

#store the file name in fileName
fileName = "userData.txt"

#read the user's first name and surname and store in variables f
firstName = input("Enter your first name \n")
surname = input("Enter your surname \n")

# open fileName to write, as theFile
thefFile = apen(fileName, "w™)

# write the value In firstName to the fext filo
theFile.writelines{firstName) - :

# writse & new lins o f“? fr £ }
theFile.writelines(": cr

sufname to The fext fils

'_l,hes(surname)

# clos £
theF11e close()

print("Data written") # output the string
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3. Ask the user how many numbers they want to enter. Let them enter this
them to a text file separated by commas.

# store the file name as fileName
fileName = "numbers.txt"

# read the n oof onumbers the
userinput = int{input(“How many

# open the File FileMawe in write
S

newFile = aper{(fileName, s

rinput):
Lo oenter 3 number, store as numbsr
* + str(counter + 1) + "\n")

o L2 i ¥
newFile.writelines(number + ",")
# close the file

newFile.close()

# output the string
print("Data written")

4. Store the data in an array in a text file.

#open the
newfile =

7 item in th
and a comma t

# close the text ftile
newFile.close()

# output the string
print("Data written")
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Subroutine

Description of Code

A subroutine is an independent piece of code, with its own identifier, that ca
other places within the program.

Python’s subroutines can return a value to the pronr at ,alled it, but it d
can send data (parameters) to the procednr" Ty i sca within it

def <1d%na&§1%?} f{ﬁa?am@te?$>;
<subroutine code>
return <identifier>;

Example without parameters, returning a value:

def myFunction():
<subroutine code>
return "Hello";

Example with parameters, returning a value:

def myFunction{number’:
<subroutine codes
Return number:

Example not returning a value:

def my?ﬁﬁﬁﬁlﬂﬁfy& ;A;;ydd
| é*w code>

AdOD NOILO4dSNI

A subroutine is cal{ed using its identifier {with any required parameters in br
subroutine returns a value, then the value will replace the subroutine call, s
happen to this value, e.q. it is stored in a variable, or output.

Example without parameters:
myString = mySubroutine()
Example with parameters:

print(mySubroutine(10)) COPYRIGHT

PROTECTED

If the subroutine does not return a value, then it can be ca{lpd using its nam

Example without parameters:
mySubroutine
Example with parameters: . =~

mySubr¢i gy . .

'9

)

Education

Program structilre
Subroutines need to appear at the start of a Python program. All the code w
indented to the same level. The main program is below the subroutines and

\_
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Code in Context

1. Call a subroutine to ask the user to enter their name. Then call a subrou
age.

#derninre & subrouline named FlrstOutpubs, with ng parameters
def firstOutputs():

name = input(“khat is your name? An') ¥ roo
© 7 4+ name + Tint)
¢ the subrouting, returs

ke input, store
F iha pame
saln program w

#deciare z subroutine nows
def secondOutputs(’:
3EE =it l

a

< + str(age) + reonid
: subroutine, return control to

ye

'y # output the
the mzln program w

3

# the main program starts here
firstOutputs() # call the subroutine firstOutputs
secondOutputs() # call the subroutine secondOutputs

2. Ask the user to input numbers until they say “NO”. Output if each numbe
equal to) 10.

# declare a subroutine named outputValue, with one parameter call
# that does not return a value
def outputValue(number):

# 44 the walug in the paramester n
number > 10:
ceater bl

148 AnT)

in the parameler nuray
“ number < 10:
gprint{” Fhar

g

e WA ran 10 output

AdOD NOILO4dSNI

# store yes in userInput
userInput = "YES"

#loop while the upper-case value of userInput does not equal no
while(userInput.upper() != "NO"):

# read the user input, store in theNumber

theNumber = int(input(“"Enter a number \n"))

# call the subroutine outputValue, sending theNumber as the p

outputValue(theNumber)

# read the user input, store in userInput

yserInput = input(“again? wn®)

COPYRIGHT
PROTECTED
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3. Let the user play a short text game: they choose from options and the sto
their choice.

# declare a subroutine called leftDoor
# it takes no parameters and returns no value
def leftDoor():

v

oo wi & is a window

\n")

<k on the win

: 2 i 158 ;“*“{s”* itois Aack
usebInput upper() BACKT

# call the main subroutine
startStory()

# otherwise

else:
# call the brickWindow subroutine
brickWindow()

# declare a subroutine called rightDoor

# it takes no parameters and returns no value

def rightDoor():
print("There is a door in front of you and a trapdoor \n")
print("Would you like to go through the door, the trapdoor or

Coand storse in
siter Doon, Trag

# read th
gserinput

")

is equal to
subroutine

i userInput.upper() ==
startStory{)

“ userInput. upper(
PlghtDOOP(‘

 the
:o# 4F it sgual to door
# £3ll the rightDoor proced
# iF nepiths is true
] door subrout

AdOD NOILO4dSNI

e called brickidindow
# it takes o parameLcrs aiid retuitnis no value
def brickWindow():

print("Well done - you escaped \n")

# declare a subroutine called trapdoor
def trapdoor():
print("Oh dear, you fell to your death. Game over \n")

# declare a subroutine called startStory
# it takes no parameters and returns no value
def startStory()

f ¢ the

COPYRIGHT
PROTECTED

story

griat(

print * two doors \n

#read the uss
doorChoice

siigh the left doo

- i9
# 1F the user entered left
# ¢all the subroutine left
g # otherwise
rightDoor() # call the subroutine righ

)

Education

# The main program starts here
startStory()
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r4. Read two numbers from the user; output if the first number is (or is not)

# define a subroutine called methodl
# it takes 2 values as parameters but does not return a value

def methodl(numl, num2):
# output the nassage
print(str(numl) + 7 is geester than 7+ ste(num2) + "\n")

: subroutine called method2

&3 2 values B paramelers but o

1 a value

eater than 7+ str(num2) + "\n")

O
o5

%wwﬂw (§n

4

pu%{ ~sad the input

r=ad the input

if numberl > number2: # if the value in numberl is greate
methodl(numberl, number2) # call subroutine methodl, send num
else: # otherwise

method2(numberl, number2) # call subroutine method2, send num

5. A subroutine adds together two numbers and returns the result.

# declare a subroutine named calculateResult
# it takes two parameters, numl and num2
# it returns a value

def calculateResult(numl, num2):
P orsturn the result of numl o+ onum?
s (numl + num2)

g owtarts here
esult with 18 s

5. Ytore the val

AdOD NOILO4dSNI

6. Usea subroutme to check that a value inputted by the user is valid.

# declare a subroutine called validateInput
# it takes one value as a parameter and returns a value

def validateInput(theNumber):
# if the parameter value is greater than or equal to @ and le
if theNumber >= @ and theNumber <= 100:
return True # return the Boolean True

# otherwise
else:

COPYRIGHT
PROTECTED

 False # return ths Boo

it 190 \n"))

#IF True,
ﬁserznnut

'9

s onow " o+ str(u

)

Education

©othat it ds dnwslid, angd set usarInput to @
“3nT(§Tr(userInput) + 7 s not ovalid, Tt's sst o O instead
userInput = 0
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7. Three numbers are read from the user. The subroutine returns the integ

multiplied by the third number, plus the second number.

# declare a subroutine called calculateValue
# it takes 2 values as parameters and returns a value

def calculateValue(numberl, number2):
cutput the flrst parameler valus
?’iﬁt(&t (numberl) + 7 ods the Iargs
# read the user input and s
thzrdNum .n*(laﬁ&?(

e sriakias firstNum
firstNum = iﬁ*(l?put( : wi))
secondNum = int(input(“Enter the second number \n"))

if the value in firstNum is greater than or equal to the value
call calculateValue, with firstNum as the first parameter and
then output the value returned from the subroutine call

else

call calculateValue, with secondNum as the first parameter and
then output the value returned from the subroutine call

£ S SHE S SR

if firstNum >= secondNum:
print(str(calculateValue(firstNum, secondNum)) + "\n")
else:
print(str(calculateValue(secondNum, firstNum)) + "\n")

AdOD NOILO4dSNI
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8. Take as input two numbers and a calculation. Call a specific subroutine
result of the calculation.

# declare a subroutine called addNumbers
# it takes two parameters as integers and returns a single number

def addMumbers{numi, num2):
# creoBhe cesult of sumd o+ onumd
¢ numl 4+ num2

& rs» ?? o ”\ﬂl - num2

aopesult of num2 - numl

Tonum2 - numl

# declare a subroutine called multiplyNumbers
# it takes two parameters as integers and returns a single number

def multiplyNumbers(numl, num2):
# return the result of numl * num2
multiplyNumbers = numl * num2

# declare a subroutine called divideNumbers
# it takes two parameters as integers and returns a single number

def divideNumbers(numl, num2):
if numl > num2: # if numl is greater than num2
4 » onuml / num2  # return the result of nual divided b
# otherwise

Tonum2 /o numl  # oratu he

- num2 divided b
# ths :

nopropran starts

# read the user i‘ﬂsu a
firstNum = int{input/

AdOD NOILO4dSNI

# read s »oinput oand store I in syebo
symbol = iﬁput( Would you like to #, -, / or *7 Enter the symbol

if symbol == "+":
# if the value in symbol is a +
# call the subroutine addNumbers, and output result
print(addNumbers(firstNum, secondNum))

elif symbol == "-":
# if the value in symbol is a -
# call the subroutine subtractNumbers, and output result
print(subtractNumbers(firstNum, secondNum))

elif symbol == "/":
# “%& wval u it yWﬂJ iz g

1 é; fedet

COPYRIGHT
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,N_Num, secondNum))
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Searching

Description of Code

If data is stored in a structure such as a list, you may need to search it to find
exists, or to find the location of an item. ~

There are many method of searching' some 221 orz wdicient in specific sce

ne Y hid llst one at a time, from the first
“ne'end of the list. The following programs,
s€ ! ae all inspired by the linear search.

o’k“)‘\

A linear search goes through e .z
what it is lookina for ~r Ll
implement t 11

A binary searc®eds a list of data to be in order. It then takes the middle e
item it is looking for. If the middie element is smaller than the item it is loo
search just on the right-hand side of the list (all the elements greater than th
it repeats it with all those elements that are smaller. This is repeated until t
finds the item it is looking for.

A range of searching methods are shown in the examples below.

-

Code in Context

1. Search a 1D list to find out whether an item exists, ar 1 then output if it

R

AdOD NOILO4dSNI

polown mwambees and store them in the list
arge(9, 10): # | B
# generate & rainduii ﬁumber vetween i and 196 aiid store it in
itemArray.append(random.randint(1, 100))

# read the user input, store in userInput
userInput = int(input("Enter the number you want to find \n"))

# set flag to be False. If false, it means the item has not been
flag = False

# loop through each element in the item and check if it is the i COPYRIGHT
for count2 in rangs(0, 10):
# 1 the current list PROTECTED

item is egual to userinpu
¢ itemArray[count2] userInput: :
gobo b Teus

S

Y1t owmmEn in ths array” Eg

“it was not in the array

)
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2. Check whether an item exists in a 1D list. If it does, output all the positi
failure message if it does not exist.

# import the random module
import random

# deciare a blank list

itemArray = []

# generats 1 randow nusbers and oo iist
for count range(0, 1)

) no1oand 188 and store it in
jom.randint(1, 10))

rinput
numbar you want to Find \n"))

# set flag to be False. If false, it means the item has not been
flag = False

# loop through each element in the item and check if it is the i
for count2 in range(@, 10):
# if the current list item is equal to userInput
if itemArray[count2] == userInput:
# set flag to be True
flag = True
print("The item is at position " + str(count2) + "\n")

# if the i
if flag =
print(TIt was ot in the areay A

35 neb found print “I0 was oot dn the array”

AdOD NOILO4dSNI

# generate 1 random numbers and store them in the 1list

for count in range(@, 10): # loop 10 times
# generate a random number between 1 and 100 and store it in
itemArray.append(random.randint(1, 10))

# read the user input, store in userInput
userInput = int(input("Enter the number you want to find \n"))

COPYRIGHT
PROTECTED

#loop through each element in the item and check if it is the it
for item itemArray:

B4 the current 1ist dtem is esusl o userisnut

item == userlnput:

: o be True

#oget Fl

flag = ¢

A
& (’:3

it was not dn the array”

'9

)
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4. Search a list of lists for the location of an item. Output the location if fo
if it is not found.

# import the random module
import random

# declare g list of

numbers = [[8] * 10 fiy

ey beotwesn 2 and 188 and store i
random. randint(®,180)

# resd th input, store dn usseinput
userInput = int(input("What number do you want to search for? \n

# set flag to False. If false, means the items has not been foun
flag = False

# loop through the first elements
for column in range(@, 19):
# loop through the second elements
for row in range(@, 9):
# if the current item is equal to userInput
if numbers[column][row] == userInput:
# set flag to True

o .
is st position ¥ 4 ~(column) +

if flag ==

ooty

AdOD NOILO4dSNI

COPYRIGHT
PROTECTED

g
)
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Sort

Description of Code

If data is stored in a structure such as a list, you may need to sort it into ascendiné

There are set functions that can do this, or you can write your own sorting algori
It makes more sense to use Python's inbuilt functions.

ent fhan others depen

There are a range of sorting methods; some are mc ‘&'«

A bubble sort compares the first and <=« * 41 £ xisin a list. If they are in the wro
repeats this with the second e !lrr‘ 1 &ms, then the third and fourth, etc. Whe
checks whether taere | ~ = - in any swaps. If there have, it goes back to the fir
there haven {58 h. .su'is sorted.

Loy
A merge sort s! ._ach element into its own list. It then merges pairs of individ
repeats this wnth pairs of ordered lists, and merges them intc a larger, ordered li

have been merged into one.

Code in Context

1. Sort the items in a list into ascending order using the sort function.

# import the random module
import random

items = []
# gengrate § orandom nusbers aﬂf : L
for count sngs (8, 10):

store it in

# gengrate & randon {‘w.{%}\:’f Detwesn

items.append(random.randint(l,

prisnt(“Hefore Wn’

# cutput the
pPlﬂi(ltP”')

print(“Avfter \n’)

# output the contents of the list
print(items)

2. Sort the items in a list into descending order using the sort and reverse fun

# import the random module
import random

items = []
# gensrate 1 orandon numbsrs <a§ store
for count rangs (@, 10):

# generate 3 ramion nus

items.append(random. randlnt(l 16@)‘

# revers®the arder of the list
items.reverse()

print("After \n")

# output the contents of the list
print(items)
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3. Sort a 2D array into ascending order by the first element in the array.

# import the random module
import random

# declare a3 list of lists, with 12 spaces by 2
items = [[@0] * 2 - in range (10)]

mugnhers and store ihs
th ~at list

nge (@, 9):

# loop thy :
for column in ra

o

o 1 oandgd 12 znd store it
int(1, 18)

number bely

andom. rand

# cutputring oontents of s idst
print(’Before \n’)

print(items)
print("\n")

# bubble sort the array by the first list
# true if a swap is made
swap = True

# if a swap is made in the last cycle
while swap == True:
# set swap to be false
swap = False
# loop 9 times through sach elesent dn the array
count range(oe, 9): :
£ O1F the current dtem is gremter then. o next

items[count][@] > items[coun*® 1 .

# oators Tho oupe
&OSTGPs Ung U

templ = itzoc

AdOD NOILO4dSNI

riace the current slisment with ths nsxt element
W tems[count][0] = items[count+1][@]
items[count][1] = items[count+1][1]

# replace the next element with temporary variables
items[count+1][0@] = templ
items[count+1l][1] = temp2

# set swap to be True because a swap has been made
swap = True

print("After \n")
# output the contents of the list COPYRlGHT

print(items) PROTECTED

prist(”ian’)

g
)
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Random Number Gen

Oescription of Code

You can generate a random number between any values. The random modul
imported into your code. At the top of your program add > ‘code:

import randon ot

S

To generate an integer value (wh & . er) use the code:

randor: . i

%?ﬁééﬁﬁdbﬁéuﬁﬁé? bound>)

ey

Code in Context

1. Generate 100 random numbers between 1 and 100.

# import the random module
import random

for x in range (0, 100): # loop 100 times
print(random.randint(1,100)) # generate a random number betwee

2. Ask the user how many numbers to generate and what values to generat
random numbers, and then output each one and the total of all the gene

imp:

# read the value dnput and sborg

userInput = int(input(Ticy

- 9 generate?

AdOD NOILO4dSNI

" @ dnp whostors in b
highest = iat(input(Twhat is the 1

@ 4

# set variable total to 0
total = @

# loop from 1 to the number the user input

for count in range (10, userInput):
# generate a random number between the bounds entered, store
numGenerated = random.randint(lowest, highest)
# output the value in numGenerated

print(str(numGenerated) + "\n") COPYRIGHT
# add the value in numGenerated to total. store in total
total = total + numGenerated PROTECTED
in total s
. d)+ ")

+ ey A

'9

)

Education

for x in range (0, 100):

# generate a random number between © and 10,
# divide the result by 10, and print to screen
print(random.randint(0,10)/10)
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Dictionary

Description of Code

A dictionary can be used to store multiple pieces of data with different data ty.
list, but each item has an identifier that it can be referred *c by.

Creating a dictionary
Once you have declared a structure, this ;¢ g - ‘& .seable data type. So you cér
variable of data type - your sfr.r Me 3 aad”

‘},zﬁfb = { <identifieris’

B

Bncifier2> : <datas, et}

<data:x.

Forexample: =

horseBob = {'Name': 'Bob', 'age': 22}

Getting from a dictionary
You can get data from a record by using the identifier the data is associated

<dictionarylIdentifier>['<identifier>"']

For example:

\print(horseBob['Name'])

Code in Context

1. Store the horse’s name, year of bH’th rc Ao au_fght Output the inform

b Four items of data -

AdOD NOILO4dSNI

: 2012, Cooiour’: 'Grey',
vl TR Eenisnhcs
nt (T e T+ horsel[ m?f ] + " horse, " + horsei['Name'] + '
str(horsel| ‘yearGfBirth']) + © and is ° + horsel[ height']l] + " h

2. Let the user enter the favourite colour, the age and the gender for five p
records. Each person has all three pieces of information stored in an arr.
age, and output the gender and favourite colour for each person.

# initialise a list with 5 elements
thePeople = [0,0,0,0,0]

COPYRIGHT
PROTECTED

# ask the user to enter the three pieces of information for 5 pe
for count iy range (@, 5)

colour = 5ﬁ$i*('wi ; Yo+ gi?(c%ﬁnt+1) + "'s f

age =int( ! ?&&i( Enter per B crysount+l) + "'s

gender = input(TEnter (count+l) + "'s g

thePeople[count] = : age, 'gender':
# calvulate the total o ants
totalAge %] . o EEB
for i G g

)

Education

=vmbféiAge + thePeople[i][ =g2’]

# cutpu & aversge age of the 5 people
print(”ihe average age of people entered is * + str(totalAge / 5

# output the gender and colour for each array element
for i in range (0, 5):
print(thePeople[i][ 'gender'] +

and colour

+ thePeople[i]
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