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1. What is a List?

~
—

P

UNIT 6: LISTS

A list is used to store muH’ffJf& items
In a Single variable . Ttems in a list
are ordered, changeable (mutable), and

allow dup“cafe values .

2. Definition

An ordered, mutable collection of items

enclosed in square brackets T . W
 Rebiciairbl cagngbi o
3. Examples of Lists A shopping list or
> List with Integers: a list of students
numbers = [1, 2; 3: zl":— 5] in a C‘O.SS
» List with Strings: 9 e

-Fru.u'fs = [”appfe,nj "bano_no.", "-::her*r‘y”]

>» List with Mixed Data Typesr

mixed = [10, "hello", 3.14, True] Remember :

AL 4 P Ti LES{:S are
R Mutable !
You can change, add, or remove items in a list l /

after it is created.

% Common Ope.mfa'ons:
Append (), Insert(), Remove(), POP() , Sort (), len()




S . P GerUP O'i: InSti'l:U.'l:e- Date : 20 / 05 / 2024
Pa.ae No.: 35

IEPic: Cre.ad:ma Lts’cs

# 1. Crea’cing Lists

In Pﬂthon, a list is a collection of items (values) stored
in  a Parti::ular order. Lists are created u.s'mﬂ square

brackets [ .

Examples .

;
] emptﬂ_lis’c — [] # an emPtH list
e numbers = [1, 2, 3] # list o-f inteﬂers

o mixed = [1, “Hello", 3.4]  # list with different
da.fa 'IZSPE,S

=

Memor:j Trick

_(Common Mistak&l _____

- S
| |
: Forae’c’cinﬂ the commas : ‘Sct“"-r& brackets [ ]
: : | | are like the walls of
between items ! x |
| J a  vyoom holdmﬂ 3our
oo, o ion i ni Nl
items |
2. How is a List Stored in Me,mortjg E
A list stores re.ferences to its items in a sequence.
list List Object (in me.mor-\.j) . —
variable 0 1 2
numbers e+———» T T «—— Ssequence of
T references
(stored .I 1 5] 3 :
elsewhere) | |

Note :  The list holds references (addresses) to the actual values,
not the values direc{l\nj. )
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my_ list [0]
| | - ’PQ
% 1. Positive Index:’ng (starts from 0)

mg,, [Est_[—i]
=N

; B TOPUS . Accessmg Eiemenfs - Indexmg__ .

4 | TIn Pgthon elements oJf a list (or S{:rmj} can be accessed

JL o | usmj their index number. e — =

E I =

[ Positive ——> .

| Indexmg

!

,. ( starts Jfrom 0) __Negaﬁvﬁ
Indexin

{Btets foilh

The first element has index O, second has index 1 and so on.

Exo.mpie : mg_iisi: [0] gives the firsf element. = _ -

. Neqative _Indexing (starts from -1) b

so0 on. _ _ i
mH_lisf: [-1] gives the last element.

e

Exam,oi'e :
Code ExamPIes : il o,
mg_lisf: = BRI ST aHL CoR N
list [0]) # f[rsf element

Prinf (mb'_

print (my_list [-1]) # last element

%  Quick Revision ¥

Rule Type Start Direction Example Accesses
Positive | Forward 0 Left to Right | my-List [0] First element
Indexin3 TIndexing —_—> my_list [3] Fourth element
Negative Backward 1 Right to Left | my-list [-1] Last element
Indexinj Indexing 2 M my _list [-4] Fourth last element

S  Practice makes per ect] ! o
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Slicing: Taking a Piece of the List !

- Syntax : List [start : stop : step]

e  start = The index to start from (inclusive).

Defaults to 0 if not provided.

e Sfop —> The index to stop at ( e.xclu.sive.).

; Slicing allows us to extract a Porﬁion (or "Slice,”) of- a list using
a simple and powerful syntax.

Defaults to !.engfh_ of the list if not Provided.

Defaults to 1 if not P‘rovided.

e Step — The interval or "Lj'ump” between elements.

Can be any positive or negative integer (except 0).

Examples : nums = [10, 20, 30, 40, 50, 60]
Trndex: © 1 2 3 4 5
@ nums [1:4] - [20, 30, 40]

= e N
[10,[20, 30, 40,] 50, é0]
b & 2 B % 8

@ nums [:3] —  [10, 20, 30]
e=——— =

10, 20, 30| 40, 50, 60]

0 1 2 3 4 5

@ nm5[2:] — [30, 40, 50, 60]
— —3

[to, 20, [30, 40, 50, 60 ]

0 1 2 3 4 5

®) nums[::2] = [0, 30, 50] (step=2)

P it

10] 20, [30] 40, [50] 60]
0 1 = 4 & 5

Jump of 2 steps.

Pro TiP_
You can reverse a list
usin .siic.ing with a
negoiive step |
nums [::-1]
— Reverses the Llist.

Example :
nums [::-1] — [60, 50,
40, 30, 20, 10]

~

\

Mini-Exercise

What will nums[1:5:2]
3£ve. for
[10, 20, 30, 40, 50, 60] ?

(Answer in small text at bottom)

~

-

(o4 ‘0T] isuy)
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Topic, : List Methods - Adding Elements

List Methods (Part 1) - Addins Items

GPPP—th Adds a single element at the end of the list.

# Example
= users = [ "Alice’, 'Bob'] Output:
[ users . append (' Charlie’) [‘Alice', ‘Bob', ‘Charlie']
~J prini: (users)
e
s % append () adds only one item at the end.
oy 2. extend () Adds multiple elements (from another iterable)
= at the end of the list.
- # Example
E users = ['Alice’, ‘Bob'] Qutput:
- users . extend (['Charlie’, 'David']) ['Alice’, ‘Bob', ‘Charlie’, 'David’]
~—9 print (users)
~ H extend () iterates over the given iterable and
=" adds each element to the list.
-3 :
s 3 mse.rf() Inserts an element at the SPecEFied_ index.
N # Example
' users = ['Alice’, "Bob’, ‘David" ] OU‘tPu{:
= ] users. intend (1, ‘Charlie’) ['Alice’, ‘Charlie’, ‘Bob', ‘David']
3 print (users)
3 % insert (index, item) shifts the existing elements

to the right.
-9
r Real-world example: Adding a new user to a database list i
s (@ s s
-9 Suppose we have a list of users in a system. When a new user
= registers, we can add their name using these methods.
users = ['Alice’, 'Bob'] # Existing users Result:
= users . append (‘Charlie") # Add at end ['Alice’, ‘Frank', 'Bob’,
=9 users . extend ([ 'David’, 'Eve']) # Add multiple users ‘Charlie!, "David", “Eve']
users. insert (1, 'Frank') # Add at specific position

_'a 8 >
2 * Choosing the right method helps keep your list organized

and your code efficient | ©
=2
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List Methods (Part 2) = Removing l'f:f:ms9

Let's efoore them with exampfes.

Methods Covered :

Pﬂfhon Fraw'a’es several methods to remove items from a list.

@ remove () —> Removes the first occurrence of a speciﬁ'c value.

@ pop() —> Removes and returns an item at a given index.

3 clear () — Removes all items from the [ist.

@ del kegwora' —> Deletes an item or the entire list using index or name.

Orfﬂr'na.f List

pop ()

10 ] 20 | 30 ‘ 40 | 50

0 1 2 3 4

@ remove () — Removes first occurrence of value

lst = [10, 20, 30, 20, 40]
Lst. remove (20)
Prfnf:{lst)

Output: [10, 30, 20, 40]
@ Pop() ~ Removes item at index (default last)

Lst = [10, 20, 30, 40]

item Lst. pop() # default removes last item
print (item)

prIntf[sf}

OufEuf: 40
[10, 20, 30]

pop() with index:

lst = [10, 20, 30, 40]
item = isf-POP(i} # removes item at index 1
print (item)

print (Lst)
Oufeuf: 20

[10, 30, 40]

* Po,vf) removes the last item bﬁ default (if no index is sjpeciﬁ'eai).

After pop ()

r=—- Returned
10 | 20 | 30 | 40 — | 50 | > and
L Removed

Common Mistake

Trjfng to remove an item that

doesn't exist raises a ValueError!

-~
~»
~9
~
-
~»
s
-
o d
-+
$
>
>
#
=
>
4
)

d

:

)

:

i

It fima=a)
Lst.remove(5)  # ValueError

ExamE!'e:

0 1 2 3

@ clear () = Removes all items from the list

Lst = [10, 20, 30, 40]
lst.clear ()

print (lst)
Outguf: []

@ del keyword - Deletes item by index

Lst = [10, 20, 30, 40]
del Lst[2] # deletes item at index 2
print (lst)

QM: [10, 20, 40]

De.lef:r'nj the entire list:

lst = [10, 20, 30]
del st # deletes the entire list
Prinf(lsf) # This will raise an error

Oufgui £

NameError: name 'lst' is not defined

(

Pro Tip
POP() J"efurns the

removed item, while

rémove ( ) does"’f: !
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List Methods (Part 3) - Searching & Sorfinﬂ

PH'H’IOH Provides Powerfu| built-in methods to search

and sort elements in a list.

index (x)
count (x)

sort()

reverse ()

= Jow 1o s
NN

sort() vs sorted()

Returns the index of the first occurrence of x
Returns the number of times x appears in the list
Sorts the list in ascendfn& order (in-place)
Reverses the elements of the list (in-place)

Date :

nums. sort ()
# nums is now [1,2, 3]

Method sort () sorted ()

What it does | Sorts the list in-place Returns a new sorted list
(chanﬂes the origl'nal list) (origfna( list remains unchanﬂed)

Returns None New sorted list

Example nums-=[3,1,2] nums = [3, 1, 2]

new_nums = sorted (nums)
# new_nums is [1,2,3]
# nums is still [3,1,2]

.Sorf:inj in Descerwding Order

e Use the Pammef;e.r

reverse = lrue

*

18/05/2024)

ZRZ28Z78.

v

BEEEE

_‘_‘_—_—_‘—_—-_—l—-

Usins sort()

Usinﬂ sorted ()

nums = [5, 2,9, 1, 5]
nums. sort (reverse =True)

Prinf:(nu.ms)
# Output: [4,5,5,2,1]

nums—=-L55-2. 9545

new_nums = sorted (nums, reverse =True)
print(new-nums)

# Output: [4,5,5,2,1]

Prinf (nums)

# Output: [5,2,9,1, 5] (unchanaed}

Note : Sorﬂnj is case-sensitive for stn'ngs.

A

Uppercase letters come before lowercase letters in ASCII.

sort() only works
I‘F aH :'fems are

of the same type !

—

—
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% Nested Lists: Lists within Lists!

> A nested Llist is

also Llists.

stualizing a 2D List (Matrix)

matrix = it 215 5 4l =

0]

a list where one or more elements ave

1
'£~+___—-)- matrix [0][1]

Row index = 0O
Column index = 1

Code Examples </>

# Accessfng elements

print (matrix [0] [0])
print ( matrix [0] [1])
print (matrix [1] [0])
print (matrix [1] [1])

# ModiFy:'ng elements
matrix [1] [1] = 10

p'ra'nf: ( matrix)

# Cveaf::'ng a nested list
matrix = [[1,2], [3, 4]]

# Output :
# Output :
# Output :
# Output :

LW

# Output: LIT2], 13, 10]]

& Key Takeaway

-

Nested lists help us vepresent grids, tables, or any

multi - dimensional data in Python!

o
Real-world example
Represen’cing a game board
(like Tic-Tac-Toe) or

a table of data.

A EDIRX
O [FX 0
X|10| X

A box inside a box ! ©

Think in

vows & columns!

O

o
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> opic : List Comprehension
> 3
> List COmpre.he.nsFon: The nghom’c Wag!
: > Synf;ax 3
: [ expression  for item in ierable i condition ]
, ] — i
3 The expression The variable The iterable Optional condition
to e':m-‘.u::tfe. that takes (list, tuple, to filter items.
¥ fmd include each value range, ete.) Only items that
\ in the list. from the to loop over. satisfy the condition
' r'{‘erable.. are l'nclu.c{ed.
) > Examples : Po T
) 1) Create a list of squares of numbers from 1 to 5. \i
T 4 List
) Traditional : . S Com rehencs
' squares = [] List Comprehension : | are ‘Fasfe}; :::ons
: for 1 in rcmge.(i, 6): squares = [i*i for i in ranﬁefi,ﬁ)]‘. More Coneise

squares. aPPe.nd (i%i)

print (squares) # Output: [1,4, 9, 16, 25]

i i Qa
print (squares) # Output: [1,4, 9,16, 25] n for "’D"PS!

il

2) Create a list of even numbers from 1 to 10.

Traditional :

evens = []

for 1 in range(iéii):

if i %2-

evens. appenc! (i)

List Comprehensian :

evens = [{ for i in mngefi, 1) if i %2==0]

=0: F,;n{;(eve.ns) # Oufpu{‘: [2,4,6,8,10]

print (evens) # Output: [2,4,6,8,10]

> Comparfson :

Aspect Traditional For Loop List Comprehension

Syntax Longer and more verbose Shorter and mere concise

Readability More lines, harder to read Cleaner and easier to read

Pexformance Slower Faster (optimized in Python)

Use Case Complex logic, multiple operations Simple transformations, filtering

Exa_mP[g for | in mngmfl, 6) [E*f for i in mnﬂe.fi,é)]
Sc}uaxes.append(f*f)

» Summary :  Use

list comprehensions for clean,

efficient and Pythonic code |




-9
D
>
=
=
= J
>
>
R
2
3
d
3
-
=]
=]
3
=]
>
3
»
D
J
D
J
i

)

)

)

S.P Group of Institute ENLO:M_M
Topic: List Operations & Functions

List Oﬁemw’:ions & Built-in Func.{iorl._s_

-

= List Operations

1. Concatenation (+)

Example: [1,2] + [3,4] - [1,2,3, 4]

2. Repetition ()
Example: [4, 2] « 8 — [4,2,4,2,1 2] \
'

3 Membership (in, not in):
Example: 3 in [1,2,3,4] = True
Example: 5 not in [1, 2,3,4] = True

< Built-in Functions
o len() :  Returns the
e max() : Returns the
e min() : Returns the
e sum() : Returns the

| Code Examples:

(—lst-= [4;7,-2,9-5] Function What it Does
print (len(lst)) # Output: 5 len(lst) Returns number of items
Prinf (max (Ist)) # Oufgit = 1 max (lst) Returns larﬂest item
print (min (Ist)) # Qutput: 2 | min(lst) Returns smallest item
fee il ik s i sum (lst) Returns sum of items
o ' —
Pr{nf (a + b} # Output : [1,2,3, 4, 5] max () and min() are
print (a % 2) # Output: [1,2,3,1, 2, 3] like the tallest and
Prinf (2 in a.) # Oufpuf: True shortesf S‘tudel’d:s in

Prinf (5 not in ﬂ-) # Output : True Qa C.l.ﬂ.SS‘. ©

Combines two lists.

Repeaﬁs the list muHEP[e times.

Checks if an element exists in a list.

number of items in the list.
!argesfz item in the list.
smallest item in the list.

sum of all numeric items in the list.

Quick Revision
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Therating Through Lisks

-
e

| Lists are ordered collections in Python. We can access items

| one by one using loops. Here are three common ways to

iterate thmuﬁh a list.

@ yfinj for loop (for item in my-list)

my_list = [10, 20, 30, 40] N Output :
for item in my_iist: 10
Print (item) 20
30

bt 4o

@ smg range and len (for i in ranﬁe([en (my list)))

my - list = [ 10, 20, 30, 40] —5  Output:
for i in range(ien(my_[isf)): 10
> : 3 20
Prmt (my_hs{“[l]) 30
40
@- Usins enumerate() to 3et both index and value
Output:
my_list = [10, 20, 30, 40] e
. Index 0 —> Value 10
for index, value in enumerate (my_list): it = Ve 20
print (f“Index {index} —> Value {value}") Index 2 —> Value 30
Index 3 —> Value 40

o1
ﬁ—"‘E‘ \ I( Mini-Exercise

Use enumera{.’e’() \ Write a loop to find the sum
when Yyou need of all even numbers in a list.
K both the item and \ Example :
its Posrl'.lﬂl"" -ﬁ . Inpu{: s 2.3 4 56,07 8]
/F Output : 20
“Code is like humor. When you have to explain it, it's bad.” - Cory House
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ToPLc : LLS"S Al.m.smg VS Cl',onma

L < Almsm& Vs Cl.omna . Pe Care,fqu’

i Wha{:s the thfe'rence. ?

r—‘-—\.

— 1] | Aliasing (list2 = list1)|
I d

=2
[ {Clomng (list2 = List1. C"PHO gt L‘Sti[]ﬂ}_

RVRn ¥ m——

_Both variables Poin{: to A new _Lust is crea.feal

Both pmn{: to gl_cfferent

— | the same Llist in memory.

memory Locations.
d

EEREN T

[ 10, 20, 30]

|

[ 10, 20, 30]

——Same e i location —————— Diffevent rMemBTy “locations

|
|
|
|
Ia
§ : R
: : |
i ;
list 1 List2 T _ 7 L .
|
I
|
L
|
I
|
|

E Igf’s _S; -In Cot';l&.l__

Aliasing Example B Cloning Example ~| _
list1 = [ 10, 20, 30] list1 = [ 10, 20, 30]
| list2 = listl  # alias list2 = listl.copy() #or List1[:]
list2. append (40) . list2. append (40)

' p'rmt(hsti) # [ 10, 20, 30, 40] print (list1) # [0, 20, 30]
- Prm{‘.(ltsfl) # [10, 20, 30, 40] Print(f,isti) # [ 10, 20, 30, 40]

(S Both cha.nged! L Origimt not cmgg |
Common Mistake x 7 M g
Modifying an alias bg mistake ! emorgﬂ.]:rf&.‘& @
Listd-=[1,2,3] An alias is e,
list2 = listl # alias (not a copg) | hickname for the

list2[0] = 99 # o0oPs!

same
print (Listl) # [99,2,3] « [ir}gpected! person,

while a clone s
Af.wags use .Copg() oy [] when you need a a fwin'

se pamte List. |
o e
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Practice Questions (Set 1)

1) Find the largest number in a list

without max().

2) Remove duplicates from a list.

3) Swap the first and last elements
of—a—dist.

4)  Count how many times an item
appears in a list.

5) Check if a list is a palindrome

(reads the same forwards and

Practice Questions - Level: Beainner

rﬁfnt:
Assume the first element

is largest, then compare
with the rest.

Hint:
Use a set to track
seen elements.

Hint:
Use indexing. Think about
list[0] and Llist[-1].

Fﬁfnt:
Initialize a counter and
iterate through the List.

Hint:
Compare the list with
its reverse.

backwards) .
6) Find the second largest number Hint:
. . Track the largest and
in a list.
second largest as you
iterate.
_Ch-a.tﬁenge _______________ ﬂ,
|

to a target value.

T 5 oy

Given a list of integers, find all pairs that sum up

|
(Example: (2, 7, 11, 15], target = 9 — Output: (2,35

e s e e e o e e ) |
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Topic : Interview Questions (Part 1)

-B> Top Interview Questions on Lists <{.;'

@ Difference between append() and extend()?

s append () adds a single element to the end of the list. i
o extend () adds all elements of an iterable (list, tuple, etc.)
to the end of the list.
o Example: st = [1,2]
st.append ([3,4]) = [1,2,[3,4]]
- [st.extend ([3,4]) = [1,2, 3, 4] -

@ What is list comprehmsian?

o |ist comprehension is a concise way to create lists.

=

o It consists of an expreslion followed by a for clause,

optionally followed by one or more if clauses.

B Example: squares = [x*x for x in ro,nge,(S)J - [o0,1, 4,9, 16] j

@ How to reverse a list in one line?

o Use slicing with step -1.
o Example: reversed_list = [st[::-1]

e This returns a new list in reverse order.

How to remove duplicates from a list?

o Convert the list to a set and back to a list.
» Example: unique_list = list (set (Ist))
o Note: This method does not preserve order.

@ What is the difference between sort() and sorted()?

& sort() sorts the list in place and returns None. W
o sorted() returns a new sorted list without modifging

the originai list.

* Example:
Ist. sort () # Oriainal' list is changed

new_lst = sorted (lst) # Returns a new sorted list .
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| Topic: Re.al-wo_r[i:! _Examp[es

- % Lists in_the Real World & j

Lf_s_ts._ are used evergwhera in Programm:'nj to store ordered

| collections of items. Here are some real- world examples |

i
E d) Mamjifj.._a To-Do list

|| tasks = [“Study”, “Lab Report”, "Gym"] _ Why it matters: e

tasks. append (“Read Book”) Helps users add, remove, and
tasks. remove ("Gym") track tasks in order of priority.

1o 3 gy —————— H# ["Sfud‘l,",'Lab Reportt e s
A nt (tasks) ‘Read Book’] Essential in Productfvity apps.

|. R —
= @ --Storing — Sensor data over—time ~- =

'Ee.mpera.ture, reaﬂfnjs =[5 F Why it matters:

{ temperature _ re;adinss .append (23.8) | o e ﬂenera.te dota confinuousfy =—
' temperature_ readings . append (24.1) . _ Lists store this data in sequence

Il temperature _ rea.dfngs . append (22.8)

f lysi d visualization.
Pr:’n‘t(f&mpemtur&_rend:'n&s) # E23.‘+, 24.1,22.3] b or ﬂﬂ;b‘fls and VisualiZzalion

a @ _Imp[enantfnﬂ_ a _sfmpie,_ stack or %u_.e.u.e.

Stack (LIFO) _Queue (FIFO) Why it matters :
— -+ A= = from collections fmpc’:rt dec;ue. ——— =—

stack.append (1) | | %€ 7 dﬂa“;ic)tl)“_ _ il
stack. append (2) "“:::' :i?:ﬂd(z) scheduling, task processing,
queue . n [ W i =

2 3t ret {50 N (5 A _TERE T '
;f::: ( ftofci)) # [ :;s ‘I-““:"('LP“:!("& O 5 : r;:“]"”s 1 undo opero.tnans , and more.
Prin ist (queue — S e i

Stacks and queues are used in

= [

B E
/!\ Common Mistake ol -
I Moa;-[—‘jing a list while iterating over it can lead to unevaa_cﬁed beha._\ﬁar. "
Bad E-xa.ﬁple_:l N o el Better Approach :
it = Tl i “nums = [1, 2,3, 4, 5] i
| ;::‘i in[ilu:rfsl:s) ; for n in nums[:]:  # iterate over a copy 'Safe aiid
fn%2=0 o e e 2 == 05 == Pred-‘r.ta.ﬁiz!
nums.ﬂ.mﬂ\f&(") # Skfps glem_e,nts! o | nums . remove (n)
v,

L

N g el ey | ; 1d
-@- Takeaway : Lists are powerful, flexible, and used in countless real-wor
I e E il

a,PP!_ica.tfons. Use them w:'se.ly! ©



