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Binary trees representation
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In [278]: draw_binary_tree(binary_tree)



Binary trees data structures

T = {'A': ['B', 'C']}
["A", "B"]

Class Node()



Binary trees data structures (dictionnaries and
lists)

In [199]: T = {
    'A' : ['B','C'],
    'B' : ['D', 'E'],
    'C' : [],
    'D' : [],
    'E' : []
}



Using OOP
In [200]: class Node:

    def __init__(self, value):
        self.value = value
        self.left = None
        self.right = None
        
    def get_value(self):
        return self.value
    
    def set_value(self, v = None):
        self.value = v

In [201]: root = Node(4)
root.left = Node(2)
root.right = Node(5)
root.left.left = Node(1)
root.left.right = Node(3)



De�nitions on binary trees
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Basic operations



Get the root of a tree



Get the root of a tree

In [254]: def get_root(T):
    if (len(T.keys()) > 0):
        return list(T.keys())[0]
    else:
        return -1

In [255]: get_root(T)

Out[255]: 'A'

In [256]: assert get_root({}) == -1
assert get_root({"A": []}) == "A"
assert isinstance(get_root({"A": []}), str) # to make sure there is onl



Get the list of nodes



Get the list of nodes

In [205]: def get_nodes(T):
    return list(T.keys())

In [206]: get_nodes(T)

Out[206]: ['A', 'B', 'C', 'D', 'E']

In [208]: assert get_nodes(T) == ['A', 'B', 'C', 'D', 'E']
assert get_nodes({}) == []



Get the list of edges
Tuple



Get the list of edges
Tuple

In [209]: def get_edges(graph):
    edges = []
    for node, neighbors in graph.items():
        for neighbor in neighbors:
            edges.append((node, neighbor))
    return edges

In [210]: get_edges(T)

Out[210]: [('A', 'B'), ('A', 'C'), ('B', 'D'), ('B', 'E')]

In [211]: assert get_edges(T) == [('A', 'B'), ('A', 'C'), ('B', 'D'), ('B', 'E')]
assert get_edges({}) == []



Get the parent of a node



Get the parent of a node

In [217]: def get_parent(graph, node_to_find):
    for parent, neighbors in graph.items():
        if node_to_find in neighbors:
            return parent
    return None

In [218]: assert get_parent(T, 'D') == 'B'
assert get_parent(T, 'A') is None
assert get_parent({}, '') is None



Get the parent of a node

In [217]: def get_parent(graph, node_to_find):
    for parent, neighbors in graph.items():
        if node_to_find in neighbors:
            return parent
    return None

In [218]: assert get_parent(T, 'D') == 'B'
assert get_parent(T, 'A') is None
assert get_parent({}, '') is None

Check if the node is the root
None



Get the parent of a node

In [217]: def get_parent(graph, node_to_find):
    for parent, neighbors in graph.items():
        if node_to_find in neighbors:
            return parent
    return None

In [218]: assert get_parent(T, 'D') == 'B'
assert get_parent(T, 'A') is None
assert get_parent({}, '') is None

Check if the node is the root
None

In [226]: def is_root(T, node):
    return find_parent(T, node) is None

In [227]: assert is_root(T, 'A') == True



Get the children of a node
List



Get the children of a node
List

In [228]: def find_children(graph, parent_node):
    children = graph.get(parent_node, [])
    return children

In [229]: assert find_children(T, 'A') == ['B', 'C']
assert find_children(T, 'B') == ['D', 'E']
assert find_children(T, 'C') == []



Get the children of a node
List

In [228]: def find_children(graph, parent_node):
    children = graph.get(parent_node, [])
    return children

In [229]: assert find_children(T, 'A') == ['B', 'C']
assert find_children(T, 'B') == ['D', 'E']
assert find_children(T, 'C') == []

Check if the node is a leaf
True



Get the children of a node
List

In [228]: def find_children(graph, parent_node):
    children = graph.get(parent_node, [])
    return children

In [229]: assert find_children(T, 'A') == ['B', 'C']
assert find_children(T, 'B') == ['D', 'E']
assert find_children(T, 'C') == []

Check if the node is a leaf
True

In [233]: def is_leaf(T, node):
    return len(find_children(T, node)) == 0

In [234]: assert is_leaf(T, 'C') 
assert not is_leaf(T, 'A')



Add/Delete a node



Add/Delete a node

In [267]: def add_node(graph, parent, new_node):
    if parent in graph:
        graph[parent].append(new_node)
    else:
        graph[parent] = [new_node]

def delete_node(graph, node_to_delete):
    for parent, children in graph.items():
        if node_to_delete in children:
            children.remove(node_to_delete)
            if not children:
                del graph[parent]

In [268]: U = {"A": []}
add_node(U, "A", 'F')
U



Height of a tree

In [295]: T

Out[295]: {'A': ['B', 'C'], 'B': ['D', 'E'], 'C': [], 'D': [], 'E': []}

In [ ]: v



Height of a tree

In [295]: T

Out[295]: {'A': ['B', 'C'], 'B': ['D', 'E'], 'C': [], 'D': [], 'E': []}

In [ ]: v

In [291]: def height(T, node):
    if node not in T:
        return 0  # leaf
    children = T[node]
    if not children:
        return 1  # leaf 
    list_heights = []
    for child in children:
        list_heights.append(height(T, child))
    return 1 + max(list_heights)

In [292]: assert height(T, 'A') == 3
assert height(T, 'B') == 2
assert height(T, 'C') == 1



Height of a binary tree



Binary trees (using Arrays)



Visualize a tree
In [275]: from graphviz import Digraph

dot = Digraph()

dot.node_attr['shape'] = 'circle'

dot.node('0', label='0')  # Root
dot.node('1')
dot.node('2')
dot.node('3')
dot.node('4')
dot.node('5')

dot.edge('0', '1')
dot.edge('1', '4')
dot.edge('1', '5')

dot.edge('0', '2', color='red')
dot.edge('2', '3', color='red')

dot # Render the graph
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Out[275]:



Visualize a tree
In [277]: from graphviz import Digraph

from IPython.display import display

def draw_binary_tree(tree_dict):
    # Create a new graph
    dot = Digraph(format='png')
    
    # Recursive function to add nodes and edges
    def add_nodes_and_edges(node, parent_name=None):
        if isinstance(node, dict):
            for key, value in node.items():
                # Add the node
                dot.node(key, key)
                # Add the edge to the parent (if it exists)
                if parent_name:
                    dot.edge(parent_name, key)
                # Recursively call the function for the children
                add_nodes_and_edges(value, key)

    # Call the function to build the tree
    add_nodes_and_edges(tree_dict)
    
    # Display the graph in the notebook
    display(dot)



In [ ]:  




