# LAB 5

# REM NDER The work in this assignnent nust be your own origina

conpl et ed al one.

cl ass Node:

def

sel

def

_init__(self, value):
sel f.val ue = val ue

f.left = None
sel f.right = None

_str__(self):
return

("Node({})".format (sel f.val ue))

__repr__ = __str

cl ass

Bi narySear chTr ee

>>> ny_tree = BinarySearchTree()

>>> ny_tree. i sEnpty()

True
>>> nmy_tree.insert(9)

>>> nmy_tree.insert(5)

my_tree

my_tree

my_tree

my_tree

>>> 67 i

>>> my_tree.insert(14)
>>>

i nsert(4)

>>> ny_tree.insert(6)
>>>

i nsert(5.5)

>>> ny_tree.insert(7)
>>>

i nsert (25)

>>> my_tree.insert(23)
>>>

getMn

4

>>> ny_tree. get Max
25

nny_tree

Fal se

>>> 5.5 1in ny_tree
True

>>> ny_tree. i sEnpty()

my_tree

my_tree

my_tree

my_tree

my_tree

23

my_tree

Fal se
>>>

get Hei ght (ny_tree. root) # Height of the tree
3

>>>
get Hei ght (my_tree.root.left.right)
1

>>>
get Hei ght (my_tree. root.right)
2

>>>
get Hei ght (ny_tree.root.right.right)
1

>>>

get _cl osest (18)

14

>>> my_tree. get_cl osest(19)

>>> my_tree. get_cl osest(5)
5

>>>

get _cl osest(72)

25

wor k and nust be



>>> mmy_tree. get_cl osest(7)

>>> mmy_tree. get_cl osest(8)
9

def __init__(self):

sel f.root = None

def insert(self, value):
if self.root is None:

sel f. root =Node(val ue)
el se:
self. _insert(self.root, val ue)

def _insert(self, node, value):
i f(val ue<node. val ue):

i f (node. | ef t ==None) :
node. | eft = Node(val ue)
el se:

sel f. _insert(node.left, val ue)
el se:
i f (node. ri ght==None):

node. ri ght = Node(val ue)
el se:
self._insert(node.right,
val ue)

def isEnpty(self):

# YOUR CODE STARTS HERE
# check if the

root node of the tree is enpty or not
# return True if it is
if self.root is

None:

return True

# return False if it is not
el se:

return Fal se
pass

@roperty
def getM n(self):
# YOUR CODE
STARTS HERE
# check if the tree is enpty or not
if self.isEnpty() is True:

return None

# if left node of root does not exist, return the root val ue
because it is the mn val ue
if self.root.left is None:
return
sel f.root. val ue
# else call the getM nHel per to further check the left side of the
tree
el se:
return self.getM nHel per(self.root.left)
pass

def get M nHel per(sel f, node):



# return the current value if there is no | eft node

if node.left is None:
return node. val ue
# el se keep calling
get M nHel per to further check the left side of the tree
el se:
return
sel f. get M nHel per (node. | eft)
pass

@roperty
def get Max(self):
#

YOUR CODE STARTS HERE
# check if the tree is enpty or not
if self.isEnpty()
is True:
return None

# if right node of root does not exist, return the
root value because it is the max val ue
if self.root.right is None:
return
sel f.root. val ue
# el se call getMaxHel per to further check the right side of the tree

el se:
return self.get MaxHel per(sel f.root.right)

pass

def get MaxHel per(self, node):
# return the current value if there is no right node

if node.right is None:
return node. val ue
# el se keep calling
get MaxHel per to further check the right side of the tree
el se:
return
sel f. get MaxHel per (node. ri ght)
pass

def _ contains__(self, value):

# YOUR CODE STARTS HERE
# if the value of the root node equals to the checked val ue,
return true
if self.root.value == val ue:
return True

#if the
root nodes' |eft node exists
if self.root.left is not None:
#if the
checked value is less than the root node's value return the result of containsHel per for left
node
if value < self.root.val ue:
return
sel f. contai nsHel per(self.root.left, value)

# if the root nodes' right node exists

if self.root.right is not None:
# if the checked value is nore than the root
node's value return the result of containsHel per for right node
if value >
sel f.root. val ue:
return self.contai nsHel per(self.root.right, value)



# returns False if no "True" conditions are net
return Fal se

pass

def contai nsHel per(self, node, value):
# if the value of the current node
equal s to the checked value, return true
i f node.val ue == val ue:
return
True

# if the current nodes' |eft node exists
if node.left is not None:

# if the checked value is less than the current node's val ue
# return the
result of containsHel per for left node
i f value < node. val ue:

return sel f.contai nsHel per(node.left, val ue)

# if the current nodes' right node
exi sts
if node.right is not None:
# if the checked value is nore than the
current node's val ue
# return the result of containsHel per for right node

i f value > node. val ue:
return sel f.contai nsHel per(node.right,
val ue)
# returns False if all "True" conditions are not net

return Fal se
pass

def getHeight(self, node):
# YOUR CODE STARTS

HERE
# call and return the results from get Hei ght Hel per for the node
return

sel f. get Hei ght Hel per (node)
pass

def getHei ght Hel per(sel f, node):
#

if the node is enpty return zero
i f node is None:
return O

#
declare the two variables for storing the height for both left and right sides

hei ght | eft _subtree = 0
hei ght _ri ght _subtree =0
# cal |l get Hei ght Hel per for
left node is it exist
# store the result in height |eft_subtree and plus one

if node.left is not None:
hei ght _| eft _subtree = sel f. get Hei ght Hel per (node. l eft) +
1
# cal |l get HeightHel per for right node is it exist
# store the result in
hei ght _ri ght_subtree and plus one
if node.right is not None:

hei ght _ri ght _subtree = sel f.getHei ght Hel per (node.right) + 1



# return the higher

val ue of the two between height | eft_subtree and hei ght_right_subtree
return

max( hei ght _| eft _subtree, height_right_subtree)

def get_cl osest(self, item

# YOUR CODE STARTS HERE
# if the tree is Enpty return None
i f
self.isEmpty():
return None

# call and return the result from
get _cl osest _hel per
return self.get_closest_helper(item self.root.value, self.root)

pass

# itemis the itemto find

# closest is the current closest value in the
tree

# node is the current node

def get _cl osest _hel per(self, item closest,
node) :

# if current node is Node return the closest val ue
if node is
None:
return cl osest
# if the difference between the itemand closest is
[ arger than the difference between item and the val ue of
# the current node, change
the value of closes to the current node's val ue
if abs(item- closest) > abs(item -
node. val ue):
cl osest = node. val ue
# if the itemis larger than the
current node's value, store the result of get_closest_hel per for right node
if item
> node. val ue:
cl osest = self.get_closest_hel per(item closest, node.right)

# if the itemis smaller than the current node's value, store the result of
get _cl osest _hel per for left node
if item < node. val ue:
cl osest =
sel f.get_closest_hel per(item closest, node.left)

# return closest if all the above
condi tions are not net

return cl osest

pass
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