
Lists



The big picture

• Lists are one example of a bigger idea: the aggregate data structure

oway of grouping many values together under one name

• Aggregate data structures you’ll meet on your degree

o tuples – like lists, but immutable; sets – unordered, no duplicates; dictionaries
(maps) – key → value pairs.

o linked lists, trees, graphs etc

• This is a basic introduction



Overview 

• Lists

o Fridge scenario

o Empty, populated lists, mixed populated 
lists, lists in lists

• List ‘slicing’

oCreating lists from other lists

• 2D lists

o Just lists (of lists)

[ ]
Bracket type



Lists I
• Basics of creating

• Simple fridge scenario



Fridge scenario (sparse fridge)

• Imagine you have a fridge. 

oAt first, the fridge is completely 
empty.

oYou open the door and put an 
apple inside. 

oNow, when you look inside, you see 
an apple.

o Then you add a carrot. Now the 
fridge has an apple and a carrot.

state change

Empty list:

    [ ]



Fridge scenario (full fridge)

• Imagine you have a fridge. 
o fridge began completely empty, but 

soon an apple and a carrot were 
placed inside, followed by a 
shopping trip that filled it

• Appended items:
omilk, butter, eggs, cheese, lettuce, 

grapes, cucumber, chicken, orange 
juice, and strawberries. What was 
once an empty cold box is now a 
fridge full of colourful and fresh 
food, ready for snacks, meals, and 
treats

state change



Fridge scenario (full fridge)

• Imagine you have a fridge. 

o The fridge began completely 
empty, but soon an apple and a 
carrot were placed inside, followed 
by a shopping trip that filled it with 
milk, butter, eggs, cheese, lettuce, 
grapes, cucumber, chicken, orange 
juice, and strawberries. What was 
once an empty cold box is now a 
fridge full of colourful and fresh 
food, ready for snacks, meals, and 
treat

state change



Fridge scenario (full fridge)

• Imagine you have a fridge with 
shelves. 

o The fridge began completely 
empty, but soon an apple and a 
carrot were placed inside, followed 
by a shopping trip that filled it with 
milk, butter, eggs, cheese, lettuce, 
grapes, cucumber, chicken, orange 
juice, and strawberries. 

oYou place each item onto a given 
shelf in the fridge. 

state change



More methods (top 10 used)

• LLM prompts  

o ‘Give me the top ten used list 
methods in Python (please).’

oWrite a program that demonstrates 
the use of each method, and call 
that file list_methods.py. 

o Include a main block and use 
functions for each separate 
example please.



Lists II
• Structure in data

• Generating data in loops



Structure in data

• Fridge 
o Not too untidy for a fridge

o But not good example of well-
structured data

• Cities, temperatures
o Cities 

o Temperatures

o Cities, temperatures

• List of 2D coordinates
o List of 2D lists

coordinates:
[ [5, 8] , [8, 3], [1, 1], [x, y] [etc]…]

[ ‘Milan’, 25.7 , ‘Glasgow’, 12.3, etc, etc…]

[25.7, 12.3, etc …]
temperatures:

cities and temperatures:

[ ‘Milan’ , ‘Glasgow’, etc …]
cities:



• Cities, temperatures

oCities (separate)

o Temperatures (separate)

oCities, temperatures (together)

• All 1D lists 

Structure in data: 

[ ‘London’, 15 , ‘Paris’, 22, etc, etc…]

[15, 22, etc …]
temperatures:

cities and temperatures:

[ ‘London’ , ‘Paris’, etc …]
cities:



• List of 2D coordinates

o List of 2D lists

• Code

oGenerate random 2D positions

o Plot positions in a ‘grid’

Structure in data: 

coordinates:
[ [5, 8] , [8, 3], [1, 1], [x, y] [etc]…]



Slicing

• Common list slicing operations



List slices

• Why?

o Sometimes you might want to grab 
sub-parts of data from a list.

• Example 

o Separate temperatures and cities, 
from joined list, into single lists.



Common operations

• Check these

oCreate a script

o Put some data in a list

o Practice some of the 
operations



Index practice

• Elvis

o [‘E’, ’l’, ’v’, ’i’, ’s’]

• Levi’s

o Start with []

oHow do you get this:

[‘L’, ‘e’, ‘v’, ‘i’, ‘s’]

o From:

[‘E’, ’l’, ’v’, ’i’, ’s’]

• Code it



Conclusions

• Lists are Python’s flexible, ordered, mutable container
omix types, nest lists, grow and shrink freely

o you can build well-structured data with them: parallel lists, 2D lists, lists of records

o slicing lets you pull out exactly the sub-part of a list you need

• Lists sit inside a bigger family of aggregate data structures
o tuples, sets, dictionaries and more each trade off differently – you’ll meet these 

soon

• Next steps
o practice the common list methods and operations until they’re second nature

o start noticing when a list is the right tool – and when another structure might fit 
better



Thanks!
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