om algol import *
import linkedlist

from myqueue import enqueue, dequeue

BinaryTree:

root =

BinaryTreeNode:
key =
value =
leftnode =
rightnode =

parent =

search (B, element) :

search node (node, element) :
if node

return
if node.value == element:

return node.key

left result = search node (node.leftnode, element)
if left result

return left result

return search node (node.rightnode, element)

turn search node (B.root,element)

insert (B, element, key) :
new_node = BinaryTreeNode ()
new node.value = element

new node.key = key

if B.root
B.root = new node

return key

insert node (node) :

if new node.key < node.key:
if node.leftnode

node.leftnode = new node




new node.parent = node

return

insert node (node.leftnode)
elif new node.key > node.key:
if node.rightnode
node.rightnode = new node
new node.parent = node
return
else:
insert node (node.rightnode)
else:

return

success = insert node (B.root)
if success:

return key

deleteKey (B, key) :

replace (parent, replace node, new child):

if parent

B.root = new child

elif parent.leftnode == replace node:
parent.leftnode = new child

elif parent.rightnode == replace node:
parent.rightnode = new child

if new child

new child.parent parent

delete node key (node) :

if node.leftnode node.rightnode

replace (node.parent, node, )

elif node.leftnode
replace (node.parent, node, node.rightnode)
elif node.rightnode

replace (node.parent, node, node.leftnode)

else:
max node = node.rightnode
while max node.leftnode

max node = max node.leftnode

node.key = max node.key




node.value = max node.value

delete node key(max node)

find node key (node, key) :
if node
return

if key < node.key:

return find node key(node.leftnode, key)

elif key > node.key:
return find node key(node.rightnode, key)

node

target = find node key (B.root, key)

if target
delete node key(target)
return key

else:

return

delete (B,element) :

key to find = search (B,element)
if key to find

return

return deleteKey (B, key to find)

access (B, key) :

search key (node) :
if node
return
if (key == node.key):
return node.value
elif (key < node.key) :

turn search key(node.leftnode)
search key (node.rightnode)
result = search key(B.root)

if result

return result




update (B, element, key):

search node key (node) :
if node
return
if node.key == key:
node.value = element
return key
elif key < node.key:
return search node key(node.leftnode)
else:

rett search node key (node.rightnode)

result = search node key(B.root, element, key)
if result

return result

return

traverseInOrder (B) :
if B.root

return

linkedlist.LinkedList ()

tio_r (node, index) :
if node

return index
index = tio_r(node.leftnode, index)
linkedlist.insert (R, node.key, index)
index += 1
index = tio r(node.rightnode, index)

return index

tio r(B.root, 0)

urn R

traverseInPostOrder (B) :
if B.root

return

linkedlist.LinkedList ()

tiPostO_r (node, index) :
if node
return index

index = tiPostO_ r (node.leftnode, index)




index = tiPostO r (node.rightnode, index)
linkedlist.insert (R, node.key, index)
index += 1

return index

tiPostO r(B.root, O0)

traverseInPreOrder (B) :
if B.root

return

linkedlist.LinkedList ()

tiPreO r (node, index) :
if node
'n index
linkedlist.insert (R, node.key, index)

index += 1

index tiPreO r (node.leftnode, index)

index tiPreO_r (node.rightnode, index)

return index

tiPreO r(B.root, 0)

return R

traverseBreadFirst (B) :
if B.root

return

linkedlist.LinkedList ()
linkedlist.LinkedList ()

dequeueBT (Q) :

current = Q.head
f (current ==

retcturn

elif (current.nextNode ==

Q.head

current.nextNode

return current

while (current.nextNode.nextNode !=
current = current.nextNode
exitNode = current.nextNode
current.nextNode = current.nextNode.nextNode

turn exitNode

engqueue (Q, B.root)

index = 0




).head) is not None:

current = dequeueBT (Q)

node = current.value

index

if node.leftnode 1
engueue (Q, node.

je.rightnode is

enqueue (Q, node.rightnode)

rtar un




