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In [1]: import sys
import os
from graphviz import Digraph
from IPython.display import display
from utils import draw_binary_tree



Outline



Binary trees traversal methods



Two main traversal strategies:



Depth-first search (or traversal)



Depth-first search (or traversal)
In [3]: def dfs(tree, start):

  stack = [start]
  while stack:
      vertex = stack.pop()
      print(vertex, end = ' ') # processing
      stack.extend(tree[vertex])

In [4]: tree = {'A': set(['B', 'C']),
         'B': set(['D', 'E', 'F']),
         'C': set([]),
         'D': set([]),
         'E': set([]),
         'F': set([])
        }

In [5]: dfs(tree, 'A') # A B D F E C

A C B F D E 



Depth-first search: pre-order, in-order, and post-
order.



Depth-first traversal: pre-order, in-order, and post-
order.

def preorder(R):
  if not empty(R):
    process(R)          # Root
    preorder(left(R))   # Left
    preorder(right(R))  # Right

def inorder(R):
  if not empty(R):
    inorder(left(R))    # Left
    process(R)          # Root
    inorder(right(R))   # Right

def postorder(R):
  if not empty(R):
    postorder(left(R))  # Left
    postorder(right(R)) # Right
    postorder(R)        # Rooot



Example

In [6]: 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 [7]: root = Node("dog")
root.left = Node("little")
root.left.left = Node("the")
root.right = Node("very")
root.right.left = Node("is")
root.right.right = Node("cute")



Example

dog

little very

the is cute

In [8]: draw_binary_tree(root)



Depth-first traversal pre-order (OOP + iterative)
In [14]: def iterative_preorder_traversal(node):

    stack = [node]
    while stack:
        current_node = stack.pop()
        print(current_node.value)
        if current_node.right:
            stack.append(current_node.right)
        if current_node.left:
            stack.append(current_node.left)

In [15]: iterative_preorder_traversal(root)

dog
little
the
very
is
cute



Depth-first traversal pre-order (dict + recursive)





Depth-first traversal pre-order (dict + recursive)

In [18]: TT = {"dog": ["little", "very"],
      "little": ["the"],
      "the": [],
      "very": ["is", "cute"],
      "is": [],
      "cute": []
    }

In [19]: def preorder(T, node):
    if node is not None:
        print(node)
        if len(T[node]) > 0:
            preorder(T, T[node][0])
        if len(T[node]) > 1:
            preorder(T, T[node][1])

In [20]: preorder(TT, "dog")

dog
little
the
very



is
cute



In [21]: def preorder_traversal(T, node):
    stack = [node]
    
    while stack:
        current_node = stack.pop()
        print(current_node)
        
        if len(T[current_node]) > 1:
            stack.append(T[current_node][1])
            
        if len(T[current_node]) > 0:
            stack.append(T[current_node][0])

In [22]: preorder_traversal(TT, "dog")

dog
little
the
very
is
cute



Solution: inorder traversal
In [23]: def inorder(T, node):

    if node is not None:
        if len(T[node]) > 0:
            inorder(T, T[node][0])
        print(node)
        if len(T[node]) > 1:
            inorder(T, T[node][1])

In [24]: inorder(TT, "dog")

the
little
dog
is
very
cute



Breadth-first search (or traversal)

      1
     / \
    2   3
   / \
  4   5

In [25]: def bfs_print(node):
    if node is None:
        return

    queue = [node]

    while queue:
        current_node = queue.pop(0)
        print(current_node.value, end=' ')

        if current_node.left:
            queue.append(current_node.left)



        if current_node.right:
            queue.append(current_node.right)



In [26]: root = Node(1)
root.left = Node(2)
root.right = Node(3)
root.left.left = Node(4)
root.left.right = Node(5)

In [27]: bfs_print(root)

1 2 3 4 5 

In [ ]:  




