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AVL Tree

def height (node) :
if node is None:
return -1
else:
return node.height

def update_height (node) :
node.height = max (height (node.left),

height (node.right))

+

1

class AVL (bst.BST) :
def left_rotate(self, x):
y = x.right
y.parent = x.parent
if y.parent is None:
self.root =y
else:
if y.parent.left is x:
y.parent.left =y
elif y.parent.right is x:
y.parent.right = vy
x.right = y.left
if x.right is not None:
x.right.parent = x
y.left = x
X.parent =y
update_height (x)
update_height (y)

def right_rotate(self, x):
y = x.left
y.parent = x.parent
if y.parent is None:
self.root =y
else:
if y.parent.left is x:
y.parent.left =y
elif y.parent.right is x:
y.parent.right =y
x.left = y.right
if x.left is not None:

xX.left.parent = x
y.right = x
X.parent =y

update_height (x)
update_height (y)
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def rebalance(self, node):
while node is not None:
update_height (node)
if height (node.left) >= 2 + height (node.right) :
if height (node.left.left) >= height (node.left.right):
self.right_rotate (node)
else:
self.left_rotate(node.left)
self.right_rotate (node)
elif height (node.right) >= 2 + height (node.left):
if height (node.right.right) >= height (node.right.left):
self.left_rotate (node)
else:
self.right_rotate (node.right)
self.left_rotate (node)
node = node.parent

# find(k), find _min(), and next_larger (k) inherited from bst.BST

def insert (self, k):
node = super (AVL, self) .insert (k)
self.rebalance (node)

def delete(self, k):
node = super (AVL, self) .delete (k)
## node.parent 1is actually the old parent of the node,
## which is the first potentially out-of-balance node.
self.rebalance (node.parent)

BST Snippets

class BSTNode (object) :
def _ init__ (self, parent, k):
self.key =k
self.parent = parent
self.left = None
self.right = None

# class BST (object) :
def insert (self, k):

node = self.klass (None, k)

if self.root is None:
# The root’s parent is None.
self.root = node

else:
self.root.insert (node)

return node
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# class BSTNode (object) :
def insert (self, node):
if node is None:
return
if node.key < self.key:
if self.left is None:

node.parent = self
self.left = node

else:
self.left.insert (node)

else:

if self.right is None:
node.parent = self
self.right = node

else:

self.right.insert (node)

# class BST (object) :
def delete(self, k):
node = self.find (k)
if node is None:
return None
if node is self.root:
pseudoroot = self.klass (None, O0)
pseudoroot.left = self.root
self.root.parent = pseudoroot
deleted = self.root.delete()
self.root = pseudoroot.left
self.root.parent = None
return deleted
else:
return node.delete()

# class BSTNode (object) :
def delete (self):
if self.left is None or self.right is None:
if self is self.parent.left:
self.parent.left = self.left or self.right
if self.parent.left is not None:
self.parent.left.parent = self.parent
else:
self.parent.right = self.left or self.right
if self.parent.right is not None:
self.parent.right.parent = self.parent
return self
else:
s = self.next_larger ()
self.key, s.key = s.key, self.key
return s.delete ()




