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Data structures (dicts + lists)
dict
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In [147]: tree = {
    "a": ["b", "c"],
    "b": ["d", "e"],
    "c": ["f"],
    "d": [],
    "e": [],
    "f": []
}

In [148]: draw_tree(tree)



Data structures (dicts + named lists)

In [168]: tree = {
    "a": {"neighbors": ["b", "c"]},
    "b": {"neighbors": ["d", "e"]},
    "c": {"neighbors": ["f"]},
    "d": {"neighbors": []},
    "e": {"neighbors": []},
    "f": {"neighbors": []}
}

In [169]: tree["a"]["neighbors"]

Out[169]: ['b', 'c']



Data structures (sets)

In [115]: tree = {
    "a": set(["b", "c"]),
    "b": set(["d", "e"]),
    "c": set(["f"]),
    "d": set(),
    "e": set(),
    "f": set()
}



Data structures (lists of lists)

In [122]: tree_list = [
    ['a', ['b', 'c']],
    ['b', ['d', 'e']],
    ['c', ['f', 'g']],
    ['d', []],
    ['e', []],
    ['f', []],
    ['g', []] 
]



Data structures (tuples)

In [119]: tree = ("a", [
    ("b", []),
    ("c", [
        ("d", [
            ("e", [])
        ])
    ])
])



Class object

In [176]: class Node:
    def __init__(self, value, children = []):
        self.value = value
        self.children = children

    def get_all_nodes(self):
        nodes = [self.value]
        for child in self.children:
            nodes += child.get_all_nodes()
        return nodes
    
    def get_all_nodes_iterative(self):
        nodes = []
        stack = [self]
        while stack:
            current_node = stack.pop()
            nodes.append(current_node.value)
            stack += current_node.children
        return nodes



In [177]: root = Node("a", [
    Node("b", [
        Node("d"),
        Node("e"),
    ]),
    Node("c", [
        Node("f"),
    ]),
])

# or using root.children

In [178]: root.get_all_nodes()

Out[178]: ['a', 'b', 'd', 'e', 'c', 'f']

In [175]: root.get_all_nodes_iterative()

Out[175]: ['a', 'c', 'f', 'b', 'e', 'd']



Weighted trees



Data structures (dicts for edges)

In [134]: tree = {'a': [{'b': 0}, {'c': 0}],
        'b': [{'d': 0}, {'e': 0}],
        'c': [{'f': 0}],
        'd': [],
        'e': []
        }

In [135]: tree = {
    'a': [('b', 0), ('c', 0)],
    'b': [('d', 0), ('e', 0)],
    'c': [('f', 0)],
    'd': [],
    'e': []
}



Weigthted trees as classes
In [136]: class Node_weight:

    def __init__(self, data, weight=0):
        self.data = data
        self.children = []
        self.weight = weight

        
tree = Node_weight(1)
child1 = Node_weight(2, weight=5)
child2 = Node_weight(3, weight=7)
tree.children = [child1, child2]



Exercise: Calculate the total weight of a tree





Exercise: Calculate the total weight of a tree

In [137]: def get_tree_edges(root):
    edges = []
    stack = [(root, None)]

    while stack:
        node, parent_data = stack.pop()
        
        for child in node.children:
            stack.append((child, node.data))
            edges.append((node.data, child.data, child.weight))

    return edges

In [138]: tree = Node_weight(1)
child1 = Node_weight(2, weight=5)
child2 = Node_weight(3, weight=7)
tree.children = [child1, child2]
get_tree_edges(tree)

Out[138]: [(1, 2, 5), (1, 3, 7)]

In [139]: sum(tpl[2] for tpl in get_tree_edges(tree))



Out[139]: 12



Exercise: Calculate the total weight of a tree

In [142]: def calculate_total_weight(node):
    total_weight = node.weight
    for child in node.children:
        total_weight += calculate_total_weight(child)
    return total_weight

In [143]: calculate_total_weight(tree)

Out[143]: 12



An Edge class for edges
In [145]: class Edge:

    def __init__(self, source, target):
        self.source = source
        self.target = target

class Node:
    def __init__(self, label):
        self.label = label
        self.children = []

class Tree:
    def __init__(self, root_label):
        self.root = Node(root_label)
        self.edges = []



Visualize a tree
In [146]: from graphviz import Digraph

from IPython.display import display

def draw_tree(T):
    dot = Digraph(format='png')

    def add_nodes_and_edges(tree, parent_name=None):
        for parent, children in tree.items():
            dot.node(parent, parent)
            if parent_name:
                dot.edge(parent_name, parent)
            add_nodes_and_edges({child: [] for child in children}, pare

    add_nodes_and_edges(T)
    
    display(dot)




