
[bookmark: _GoBack]Exercise 1: Recursion
Goal: write recursive Python functions for displaying numbers, calculating a sum, and calculating a factorial.
	def display_1_to_n(n):
    """Display the numbers from 1 to n using recursion."""
    if n <= 0:
        return
    display_1_to_n(n - 1)
    print(n)
 
 
def display_n_to_1(n):
    """Display the numbers from n to 1 using recursion."""
    if n <= 0:
        return
    print(n)
    display_n_to_1(n - 1)
 
 
def sum_n(n):
    """Return the sum 1 + 2 + ... + n using recursion."""
    if n < 0:
        raise ValueError("n must be positive or zero")
    if n == 0:
        return 0
    return n + sum_n(n - 1)
 
 
def factorial(n):
    """Return n! using recursion."""
    if n < 0:
        raise ValueError("n must be positive or zero")
    if n == 0 or n == 1:
        return 1
    return n * factorial(n - 1)
 
 
# Examples
print("Numbers from 1 to 5:")
display_1_to_n(5)
 
print("Numbers from 5 to 1:")
display_n_to_1(5)
 
print("sum_n(5) =", sum_n(5))          # 15
print("factorial(5) =", factorial(5))  # 120



Exercise 2: Lists
Goal: implement basic list operations. In this solution, the nth element is considered 1-based: n = 1 means the first element.
	def first_element(lst):
    if len(lst) == 0:
        return None
    return lst[0]
 
 
def last_element(lst):
    if len(lst) == 0:
        return None
    return lst[-1]
 
 
def nth_element(lst, n):
    """Return the nth element of a list. Here n starts from 1."""
    if n < 1 or n > len(lst):
        return None
    return lst[n - 1]
 
 
def display_reverse(lst):
    """Display the elements of a list in reverse order."""
    for i in range(len(lst) - 1, -1, -1):
        print(lst[i])
 
 
def count_elements(lst):
    count = 0
    for _ in lst:
        count += 1
    return count
 
 
def insert_beginning(element, lst):
    return [element] + lst
 
 
def insert_end(element, lst):
    return lst + [element]
 
 
def largest(lst):
    if len(lst) == 0:
        return None
 
    max_value = lst[0]
    for value in lst[1:]:
        if value > max_value:
            max_value = value
    return max_value
 
 
# Examples
numbers = [4, 9, 2, 15, 6]
print(first_element(numbers))          # 4
print(last_element(numbers))           # 6
print(nth_element(numbers, 3))         # 2
print(count_elements(numbers))         # 5
print(insert_beginning(100, numbers))  # [100, 4, 9, 2, 15, 6]
print(insert_end(100, numbers))        # [4, 9, 2, 15, 6, 100]
print(largest(numbers))                # 15



Exercise 3: Counting Occurrences
Goal: write a function count_element(e, lst) that returns the number of occurrences of e in lst. The two versions below are correct: an iterative version and a recursive version.
	def count_element_iterative(e, lst):
    count = 0
    for item in lst:
        if item == e:
            count += 1
    return count
 
 
def count_element_recursive(e, lst):
    if len(lst) == 0:
        return 0
 
    if lst[0] == e:
        return 1 + count_element_recursive(e, lst[1:])
    return count_element_recursive(e, lst[1:])
 
 
# Main function required by the exercise.
def count_element(e, lst):
    return count_element_recursive(e, lst)
 
 
# Examples
print(count_element('a', ['d', 'c', 'a', 'b', 'b', 'a', 'a']))  # 3
print(count_element('a', ['b', 'c', 'd', 'e', 'f']))            # 0
print(count_element_iterative('b', ['a', 'b', 'b', 'c']))       # 2



