
What is a list?

In [ ]: numbers_list = [1, 2, 3, 4, 5]
strings_list = ["apple", "banana", "cherry", "date"]
mixed_list = [1, "apple", 3.14, True]
nested_list = [[1, 2, 3], ["a", "b", "c"], [True, False]]



List operations



Access

In [1]: L = [1, 2, 3]

for val in L:
    print(val)

1
2
3



Example: is a list ordered?
In [2]: def estordonnee(liste):

    for i in range(len(liste) - 1):
        if liste[i + 1] < liste[i]:
            return False
    return True

print(estordonnee([1,2,3,4]))
print(estordonnee([1,2,3,4,1]))

True
False



Insert

In [3]: from time import time

def compute_average(n):
    data = []
    start = time()
    for k in range(n):
        data.append(None)
    end = time()
    return (end - start) / n

In [4]: compute_average(20)

Out[4]: 1.5497207641601563e-07

In [5]: my_list = [1, 2, 3, 4, 5]
insert_elements = [99, 100]
my_list = my_list[:2] + insert_elements + my_list[2:]
print(my_list)

[1, 2, 99, 100, 3, 4, 5]



Search

In [6]: def search_element_in_list(element, list):
    for i in list:
        if i == element:
            return True
    return False

In [7]: L = [1, 2, 3, 4, 5]
element_to_find = 3

try:
    index = L.index(element_to_find)
    print(f"{element_to_find} found at index {index}.")
except ValueError:
    print(f"{element_to_find} is not in the list.")

3 found at index 2.



Example: Binary search (pseudo code)

left
right

left right
mid left right

mid
mid

mid
left mid + 1

mid
right mid - 1





Example: Binary search (pseudo code)
In [10]: def binary_search(arr, target):

    left, right = 0, len(arr) - 1

    while left <= right:
        mid = (left + right) // 2 

        if arr[mid] == target:
            return mid 
        elif arr[mid] < target:
            left = mid + 1 
        else:
            right = mid - 1 

    return -1  

ordered_list = [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
target_element = 5
result = binary_search(ordered_list, target_element)

if result != -1:
    print(f"Element {target_element} found at index {result}.")
else:
    print(f"Element {target_element} not found in the list.")

Element 5 found at index 4.



Sort



Many ways to sort a list
In [ ]: my_list = [3, 1, 4, 1, 5, 9, 2, 6, 5, 3, 5]

sorted_list = sorted(my_list)
print(sorted_list)

In [36]: numbers = [3, 1, 4, 1, 5, 9, 2, 6, 5, 3, 5]
sorted(numbers) # in place operation (changes the original variable)
print(sorted_numbers)

[1, 1, 2, 3, 3, 4, 5, 5, 5, 6, 9]

In [38]: numbers = [3, 1, 4, 1, 5, 9, 2, 6, 5, 3, 5]
numbers.sort(reverse=True) # did not change the original variable
print(numbers)

[9, 6, 5, 5, 5, 4, 3, 3, 2, 1, 1]

In [92]: words = ['apple', 'cherry', 'banana', 'date']
sorted_words = sorted(words, key=len)
print(sorted_words)

['date', 'apple', 'cherry', 'banana']

In [93]: import functools



In [98]: words = ['apple', 'cherry', 'banana', 'date']
sorted(words, key=functools.cmp_to_key(order_by_alphabetical_order))

Out[98]: ['apple', 'banana', 'cherry', 'date']

In [95]: words = ['apple', 'cherry', 'banana', 'date']
sorted(words, key=functools.cmp_to_key(lambda x, y: ord(x[0]) - ord(y[0

Out[95]: ['apple', 'banana', 'cherry', 'date']

In [97]: def order_by_alphabetical_order(a, b):
    return ord(a[0]) - ord(b[0])

In [99]: order_by_alphabetical_order("cherry", "banana")

Out[99]: 1



Enumerators

In [6]: a = [1, 2, 3]
b = ["A", "B", "C"]

for index, value in enumerate(L):
    print(index, value)
    
for i, (x, y) in enumerate(zip(a, b)):
    print(i, x, y)

0 1
1 2
2 3
0 1 A
1 2 B
2 3 C



In [7]: iterable = [1, 2, 3]
iterator = iter(iterable)

try:
    while True:
        item = next(iterator)
        print(item)
except StopIteration:
    pass

1
2
3



Iterators
In [ ]: iterable = [1, 2, 3, 4, 5]

iterator = iter(iterable)

try:
    while True:
        item = next(iterator)
        print(item)
except StopIteration:
    pass



Generators

In [4]: def my_iterator():
    data = [1, 2, 3]
    for item in data:
        yield item

for item in my_iterator():
    print(item)

1
2
3

In [15]: def fib_generator():
    a, b = 0, 1
    while True:
        yield a
        a, b = b, a + b



In [14]: fib = fib_generator()
for _ in range(10):
    print(next(fib))

0
1
1
2
3
5
8
13
21
34



Linked list

null



In [16]: linked_list = None

def append(data):
    global linked_list
    if linked_list is None:
        linked_list = {"data": data, "next": None}
    else:
        current = linked_list
        while current["next"]:
            current = current["next"]
        current["next"] = {"data": data, "next": None}

def traverse():
    current = linked_list
    while current:
        print(current["data"], end=" -> ")
        current = current["next"]
    print("None")

append(1)
append(2)
append(3)

traverse()

1 -> 2 -> 3 -> None



Filter

In [11]: x = range(10)
list(x)
list(filter(lambda x : x > 5, x))

Out[11]: [6, 7, 8, 9]

In [14]: [1, 2, 3][1:]

Out[14]: [2, 3]



Map

In [12]: list(map(lambda x : x * x, x))

Out[12]: [0, 1, 4, 9, 16, 25, 36, 49, 64, 81]

In [15]: L = [1, 2, 3]

In [16]: L.append(4)

In [17]: L

Out[17]: [1, 2, 3, 4]

In [27]: L = L + [5, 6, 7]

In [28]: L.extend([2, 4, 5])

In [29]: L

Out[29]: [1, 2, 3, 4, [5, 6, 7], 2, 4, 5, 5, 6, 7, 2, 4, 5]


