Dr. Alaa N. Abed  Atmospheric Science Mustansiriyah University Lecture 2

In this chapter, lists are introduced as one of the most important data structures in
Python.

What Is a List?

A list in Python is a collection of elements stored in a specific order. You can
create a list that contains any type of data, such as numbers, strings, or more
complex objects. Lists are created using square brackets [ ], and items inside are
separated by commas. Example:

bicycles = ['trek’, ‘cannondale’, 'redline’, 'specialized']
print(bicycles)
Output: ['trek’, ‘cannondale’, 'redline’, ‘'specialized']

Accessing Elements in a List

You can access any element in a list by its index, starting from 0. For example, to
access the first item in the list:

bicycles = ['trek’, ‘cannondale’, 'redline’, 'specialized']

print(bicycles[0]) # Output: trek

Index Positions Start at 0, Not 1

In Python, the first element of a list is at index 0, not 1. This indexing system is
common in most programming languages.

Using Individual Values from a List

You can use individual values from a list just like variables. For example, you can
use an element from the list to create a personalized message:

message = "My first bicycle was a " + bicycles[0].title() + *.
print(message) # Output: My first bicycle was a Trek.

Changing, Adding, and Removing Elements
» Modifying Elements in a List

To change an item in a list, you use the list name followed by the index of the
element you want to modify and assign a new value to it:

motorcycles = ['honda’, 'yamaha', 'suzuki']
motorcycles[0] = 'ducati’
print(motorcycles) # Output: ['ducati’, 'yamaha', 'suzuki']
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» Adding Elements to a List
The method for adding elements includes two commands: append and
insert."
1- Appending Elements to the End of a List

The simplest way to add a new element to a list is to append the item to the list.
When you append an item to a list, the new element is added to the end of the list.
Using the same list we had in the previous example, we’ll add the new element
'ducati’ to the end of the list.

Example:

fruits = ['apple’, 'banana’, ‘cherry']

print("Original list:", fruits) # change the name of the list from fruits to original list
# Appending a new fruit to the list

fruits.append(‘orange’)

print("List after appending:", fruits)

Output:

Original list: ['apple’, 'banana’, ‘cherry']

List after appending: [‘apple’, 'banana’, ‘cherry’, 'orange’]

Appending Multiple Items

If you want to add multiple items to a list, you can use a loop to call append()
multiple times:

Example about extend commend
# Appending multiple items fruits = ['apple’, 'banana’, 'cherry']

more_fruits = ['grape', 'pear', 'mangd] eat = [grape’, ‘pear’, ‘mango]
fruits.extend(eat)

for fruit in more fruits:
- print(fruits)

fruits.append(fruit 3 ;
ppend( ) b sl more_fruits 4aild & jaie JS e 54l &5 for fruit in more_fruits: 4alal) alasiu) yie

DAY
. fruitsiadd ) Jall jawll L) f fruits.append (fruit) 28 o Gdal) (e s )90 IS G

Jia Llai 308 g0 4l e Jiasi Al o (Jadia (S5 'mango’ &S <'pear’ &S <'grape’ 48l o &L’JL;
.Oextend e Sasy L
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Output:
print("List after appending more fruits:", fruits)

List after appending more fruits: ['apple’, 'banana’, ‘cherry’, ‘orange’, ‘grape’, 'pear’,
'mango’]

2- Inserting Elements into a List

You can add a new element at any position in your list by using the insert()
method. You do this by specifying the index of the new element and the
value of the new item.

Suppose we have a list containing some motorcycles, and we want to add a new
motorcycle at the beginning of the list. We can do this using insert() as follows:

Difference between append and insert.

motorcycles = [honda’, 'yamaha', ‘suzuki’] e append(): 1- always adds the element at the end of

motorcycles.insert(0, 'ducati’) the list. 2- You don’t need to specify the position
print(motorcycles) (index) where you want to add the element.

e insert():1- allows you to add the element at any
Output: position you choose within the list, pushing the other

elements to the right. 2- You need to specify the

[‘ducati’, ‘nonda’, 'yamaha', ‘suzuki’] position (index) where you want to add the element.

In this example, the code inserts ‘ducati' at position O (the beginning), and the other
items are pushed to the right to maintain their order. Notice that the other elements
remain in the list but their positions change due to the new insertion.

Removing Elements from a List

This section explains the different ways to remove items from a list in Python. You
can remove elements using the del statement, the pop() method, or the remove()
method. Below is a detailed explanation of each approach:

1- Removing an Item Using the del Statement

If you know the index of the item you want to remove, you can use the del
statement. For example, to remove the first item from the list of motorcycles:

Example 1:

motorcycles = ['honda’, 'yamaha', 'suzuki']

del motorcycles[0]

print(motorcycles)# Output: ['yamaha', 'suzuki']

Example 2:

fruits = ['apple’, 'banana’, ‘cherry’, ‘orange’]
del fruits[1:3]

print(fruits)

Output: [‘apple’, ‘orange’]
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You can remove any item from the list using del, as long as you know the index of
the item.

2- Removing an Item Using the pop() Method

Sometimes, you want to remove an item from the list but still use it later. The
pop() method is useful for this, as it removes the last item from the list but allows
you to keep working with the item. For example:

motorcycles = ['honda’, 'yamaha', 'suzuki'] ['honda’, saliall e 5 i3 motorcycles Al :Aail) iy yxi -1
popped_motorcycle = motorcycles.pop() 2yamatial, szukid
print(motorcycles) sa Allall oda g Al e jeaie HAT AL o5& pop(): A -2
print(popped_motorcycle) .popped_motorcycle Lsiall i 4i 3355 'suzuki'
Output: Os% motorcycles  Aaildll Aelib sl ¢ pop() i 2ay Al dclida -3

put: . ['honda’, 'yamaha'lzsaio b5 ¢ 52y juail)
['honda’, 'yamaha'] popped_motorcycle 4ill 3} cad s3I paiall 1J1 el juaiall dela -4
suzuki . 'suzuki' s 5 aiclila sl

In this example, the last item, *suzuki®, is removed from the list and stored in the
variable popped_motorcycle.

Popping Items from Any Position in the List

You can use pop() to remove an item at any position by specifying the index of the
item you want to remove. For instance, to remove the first item:

motorcycles = ['honda’, 'yamaha', 'suzuki']

first_owned = motorcycles.pop(0)
print('The first motorcycle | owned was a ' + first_owned.title() +.")

Output: The first motorcycle | owned was a Honda.

In this example, the first item in the list (at index Q) is removed and used in a
message.

Removing an Item by Value Using the remove() Method

If you know the value of the item you want to remove but not its position in the list,
you can use the remove() method. For example, to remove 'ducati’ from the list of
motorcycles:
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motorcycles = ['honda’, 'yamaha', 'suzuki’, ‘ducati’]

print(motorcycles)
motorcycles.remove(‘ducati’) o o . = , .
print(motorcycles) el Lot o le 2Ly Aadill o puslinll e yana 5] sl iiad ety dlel
JalSIL ddda w43 Gagdaad) jaaiall ) Jpea ol €0 Y el aladind aay (L
e 53l 4l o) BaY aalaaial e 5,08l ae WA (e jeaic Cadal a3l pop

Difference between del, pop, and remove:

Output: AY) peaiall il wln (L g 3383 o1 13) g o33a3 (g3} yuaiall Caray Al 333
' Vo - . Ydel &S 5. Waaas Al degdll Gy jaic Caial aadiug db s led p2330 Y :Remove
['honda’, 'yamaha', 'suzuki'] el 4dia 2 45 Cagiaall yeaiall ) gpea ol i€y

Note: The remove() method only removes the first occurrence of the value you
specify. If the value appears more than once in the list, you will need to use a loop

to ensure all occurrences are removed. L ol O

Examp|e : motorcycles = ['ducati', 'yamaha', 'suzuki’, 'ducati']
while 'ducati' in motorcycles:

motorcycles = ['ducati’, 'yamaha', 'suzuki'’, ‘ducati]

motorcycles.remove('ducati')

motorcycles.remove(‘ducati’) print(motorcycles)

Output = ['yamaha', 'suzuki', ‘ducati']# removed the first occurrence (ducati).

Organizing a List
» Sorting a List Permanently with sort()

You can sort a list in alphabetical order using the sort() method:

sty Gaanl <l o) 408 (o 5 a3 (JUa 120 3
1 [ | H (] 1 ¢ = _..‘).1(‘.\.\ ‘f
cars = ['omw', 'audi', 'toyota’, 'subaru’] sort()
cars.sort()

print(cars) # Output: ['audi’, ‘bmw’, 'subaru’, ‘toyota’] < o S Y s ol il 2Badke

permanent aila L i jill jass Y sl s )

» Sorting A List in Permanent Reverse Alphabetical Order With:
Sort(Reverse=True)

In Python, you can sort the elements of a list in reverse alphabetical or numerical
order (from largest to smallest or from the last letter to the first) using the sort()
function with the argument reverse=True.

Sh Ganal) Bae L Ui 3 pualial) i i o 58 15OI'E()

Example( alphabetical) : (Gad )

G 5 pealiall i i o 54 ssOt(reverse=True)
SOrt() ae Jall sa LeS iy JS&y 5 (LuSe) QL
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players = ['michael’, 'kobe', ‘'lebron’, 'shaq']
players.sort(reverse=True)

print(players) # Result: ['shaq’, 'michael’, lebron’, 'kobe']
Example( numerical) :

numbers =[3, 6, 1, 9, 4]

numbers.sort(reverse=True)

Organizing a List a3l sill s 5 ¢ gun e (anialy 1 pualida JSiiy

print(numbers) # Result: [9, 6, 4, 3, 1] .sorted() s sort(reverse=True) s sort() Lea 5 sl gl &35

» Sorting a List Temporarily with sorted()

If you want to sort a list without modifying the original order, you can use the
sorted() function:

print(sorted(cars)) # [‘audi’, 'omw', 'subaru’, ‘toyota’]
print(cars) # ['bmw/, ‘audi', 'toyota’, 'subaru'] # Original list remains unchanged

» Finding the Length of a List
You can quickly find the length of a list by using the len() function. The list in this
example has four items, so its length is 4:

cars = ['bmw/, 'audi’, 'toyota’, 'subaru’] ALl 853 g sall jualiall 22e gla b fen() Al o

len(cars) # . ;
H | Jaddiu A

Output: 4 enl) ¢ *

EJ};}AX\ )4\_\::1\ e :\.ﬁ)u @ Ien() gﬂ.x:\.m;: Jml.'wd\ A slaa)

Lonlade ) dalal) g0 dald

» Slicing

The general syntax for slicing:
list_name[start:stop:step]

« start: The index of the element you want to start slicing from (this element is
included).

« stop: The index of the element where you want the slicing to stop (this
element is not included).

« step: The number of steps between each element (optional, the default is 1).
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Example:

cars = ['bmw/, 'audi’, 'toyota’, 'subaru’, ‘ford’, ‘chevrolet’, 'honda’]

# Slice elements from index 1 to index 4 (the element at index 4 is not included)
subset_of cars = cars[1:4]

print(subset_of cars) # Output: [‘audi’, 'toyota’, 'subaru']

You can specify the step to select elements at intervals.

e JS&y jualiall JUEAY (step) b shall paas oliSay
Example: 38 5.6 N0 el e Gl b 5 e JS pUai) Guilull jeaial) ye (5l ol
o o | 6 5 aie K 6K gAY 5 5iaa i jill Cld il (e 2all lay JU
every second_car = cars[0:6:2] | J&—lb A5 aie aSubary ol s bmwd il U aic s audi ol Ji
o)l paiall 34al 1358 5 Toyota

print(every second car) # Output: ['lomw', ‘toyota’, 'ford']
Slicing from the beginning to a specific index:

You can leave the start value empty to begin from the first element in the list.

from_start = cars[:3] Alal) ( peaic J5f e Il 3Tl 2ad ol 5 i,
print(from_start)# Output: ['bmw’, ‘audi’, 'toyota’] | > 3 weosdll s suaiall) 3 osedll ) Al U‘E Su“”‘
W
Slicing from a specific index to the end:
You can leave the stop value empty to slice from a specific index to the end of the
list.
Example: Al Ales i (e o g e kil A8 )l Alel) A o 5 Ay
3B QeSS Al A8 S dabeall B Al cliba) jgdy ogd JLaidly
# Slice from index 2 to the end (oAl 3y

from_index_to_end = cars[2:]
print(from_index_to_end) # Output: ['toyota’, 'subaru’, ‘ford', ‘chevrolet’, 'honda']
Slicing with negative indices:

You can use negative indices to count from the end of the list.
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# Slice the last 3 elements in the list

Ll (I ALl e aall oy (ST Can gall (3 LS 58 L) aolail)
i ey il i i) J8 3 cibils |

last_three_cars = cars[-3:]

print(last_three_cars) # Output: ['ford’, ‘chevrolet’, ‘honda']

Avoiding Index Errors

If you try to access an index that doesn't exist, you will get an "IndexError". To
avoid this, ensure the index is within the range of the list.

Example: e ke

JIndexError <

fruits = ['apple’, 'banana’, 'cherry'] | A< e Jslat (0oe) gise (1 3emie llai Loie Lol 1 Sy -

print(fruits[3]) # IndexError: list index out of

range

Uadl) Guiag 44

iy, Aadll) glai Jals 43l) J g sl Jslad (g2l syl () il S
A Gaedll G 1A st g Al 8 pealiall dae e G831 [en() plasial

JEENR PR EG W IRV

List Programming in Python

List commands allow you to create a new list in a single line of code. A list command
combines a for loop with the creation of elements in one line and automatically adds

each new element. Number manually, making
» Using the range() Function:

Example:

squares = [value**2 for value in range(1, 11)]

print(squares)

it easier and more efficient.

Lo asiy 511 (1 e a5V e 23l
value el el b jliicl HAY) axy 2l

print(squares)#  Output: [1, 4, 9, 16, 25, 36, 49, 64, 81, 100]

Making Numerical Lists

There are many reasons to maintain a collection of numbers. You may need to

keep track of the position of each character in

a game, or monitor high scores.
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Example:

for value in range(1, 5):

Leieldag e‘ﬁj}f\ O Al Ly range() s & for 4ala PRENI Jaa 3 Sl

print(value)
Output:

1

2 Output:

3

4

guests = ["Ahmed", "Mona", "Hassan"]
for guest in guests:

print(f"La e {guest}, ALl cLiall ) &l seai ")

La e Ahmed, 4L sLaall ) &l se i,
La e Mona, ) eLaall ) & e,

La e Hassan, 4Ll eLaal ) & se i,

:aiwagu&uicsyéf\kwd&

Using range() to Make a List of Numbers
numbers = list(range(1, 6))

print(numbers)

Output:

[1, 2, 3,4, 5]

. Obtaining Odd Numbers.
odd_numbers = list(range(l, 21, 2))
print(odd_numbers)

Output:

[1,3,5,7,9, 11, 13, 15, 17, 19]

Simple Statistics with a List of Numbers

S Aalall s Gaill Jala s pilie aill Jaals @l ey @ 7 521
A Gawii 5l (+) Jay cililee

name = "Alaa"

age =25

print(f"My name is {name} and | am {age} years old.")
Output:

My name is Alaa and | am 25 years old.

You can use functions like min(), max(), and sum() to find the minimum and
maximum values and the sum of a list of numbers.

digits =[1, 2,3, 4,5, 6,7, 8,9, 0]
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print(min(digits)) # Result: 0

print(max(digits)) # Result :9
print(sum(digits)) # Result :45

Tuples

Mustansiriyah University Lecture 2

Tuples are a special type of list that cannot be changed after they are created.
tuples are defined using regular parentheses ().

dimensions = (200, 50)

print(dimensions[0])# 200
print(dimensions[1])# 200

Output: 200

Output: 50

Lat g ¢ paie e (s diny dimensions b tuple sLi) o3 La
oyl Ol e ilagh Jing o (S 138 50 5200

print (dimensions[0]):

a0l 8. 200 5o @il s ctuple oo Y suaiall Aol a3y
e Jl A el dimensions [0] 1A e jdall (e 2al)

print (dimensions[1]):

.50 s Al g ctuple (e (SN paiall Aelia A1

Exercises (Try It Yourself)

The book provides many exercises to practice these concepts, such as:

« Exercise 3-1: Create a list of names of your friends and print them.
« Exercise 3-4: Create a guest list of people you'd invite to dinner.

This chapter teaches how to work
Python efficiently.

with lists, modify them, and organize them in




