Data Structures Lecture 18 Name:
b) myTree is the BinaryTree object for the expression: ({4 +5) * 7), what gets printed by a calls to:

myTree,incrder () . myTree.preorder () y;a"fﬁi?T“Eiae\ postordexr () inorder (myTree}
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¢) If myTree is the BinaryTree object for the expression: ((4 + 5) * 7), what gets printed by a call to

myTree.printexp{)?

d) If myTree is the BinaryTree object for the expression: ((4 +5) * 7), what gets returned by a call to

myTree.postordereval () ?

e) Write the height method for the BinaryTree class.
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a. What is the order of node processing in a preorder tra\%‘)al of the abosz ST? 5
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b. What is the order of node processing in a postorder travere}_l% of the above BST?
5%, 9,333, 6{7731,1,3 0,65 ,5%)80,70,30

c. What is the order of node processing in a inorder traveral of the above BST? 5 ﬁ 1% GO
d. Startiniat the root, how Wou}c} you {ﬁnd the node containing *327? YY)
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e. Starting at the root, when would,you discover that “65” is not in the BST? B /
\}ME;% ¢ éfgwp\ ff‘éncl‘ okl af 59 and 5_@_“.(;3_‘,'4? !;?,ﬁ} 5% has #o rif £
f. Starting at the root, where would be the“easiest” place to add “65”? ' che 5’!
Ns -riziiﬁf chl (? ﬁ*é 5%
g. Where would we add “5” and “33”? ‘
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Data Structures (CS 1520)

Lecture 19

Name:

1. Consider the partial TreeNode class and partial BinarySearchTree class.

class TreeNode:

self.parent = parent

def hasLeftChild(self):
return self.leftChild

def hasRightChild(self}:
return self.rightChiid

isLeftChild(self}:
return self.parent and \

def

self.parent,leftChild == self
def isRightChild{self):
return self.parent and \
seif.parent.leftChild == self

def isRoot{self}:

return not self.parent

def isLeaf(self}:
return not {self.righiChild or

def hasAnyChildren{self):
return self.rightChild or self.leftChild

def hasBothChildren(self):
return self.rightChild and self.leftChild
def replaceNodeData{self, key,value,lc,rc):
salf.key = key
self.payload = value
self.leftChild = 1ic
self.rightChild = rc
if self.hasLeftChild():
self.leftChild.parent =
if self,hasRightChild{():
self.rightChild.parent = self

self

yvield elem
vield self.key
if self,hasRightChild{)
for elem in self. rlghtchlzd
yield elem

def __initmm(self,key,val,leftzNone,right=None,
parent=None) :
self.key = key
self.payload = val
self.,leftChild = left
self.rightChild = right

self.leftChild)

def __iterﬁﬁ{self}:GkF“%tnx
: . ..
if self: £ec Uﬁflb’@
if self.hasLeftChild(): ta o f$ﬁ
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A BinarySearchTree object

/ root is None if
size is O

class
def

BinarySearchTree:

_ init_ {self}:
self.root = None
self.size = 0

def length({self):

return self.size

def len ({self):

return self.size

def iter (self):

Egturnngelf.root.__itermm(}

def str (self}:
m"rhpeturns a string representation of the tree
rotated 90 degrees counter—clockwise"""

def strHelper{root, level):
resultStr = "! ) e
if root: o I W
redfltstr += strHelpag(rootnrightChilf)
; (\ 1evel+l)
resultsStr += T " % l@vel T
resultStr 4= sfi(reoi }ey) + "\n"
resultStr += SErHelper(root 1eftCh1 d,
T level%l)

-

return resultStr
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a) How do the BinarySearchTree iter and _ str

methods work?
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Lecture 19

More partial TreeNode class and partial BinarySearchTree class.

Name:

def

def

def

def
def

-def

def

class BinarySearchTree:

___contains__ (self, key):

if self. get(key,self.root):
return True

else:
return False

get (self, key}!
if self,root:
res self. get(key,self.root)
if res: '
return res.payload
else:
return None

else:
return None

_get{self,key,currentNode):
if not currentNode:
return None
elif currentNede.key == key:
return currentNcode ‘
elif key < currenﬂNode.key:
return self. get{key,currentNode.1leftChild
else:
return self. get{key,currentNode\rightChild)

&

o

__getitem (self, key):
return self.get (key)

_ setitem_ (self, k,v):
self. put(k v)
ot

put (self, key,val)
if self.rcot:

self. put{key,val,self.xoot)
else;

self.root = TreeNcde (key, Vv
self.size = self.size + 1

al)

ﬁput{sglﬁ,ﬁgy,val,currentwode}:
if key < currentNede.key:
if currentNede.hasLeftChild{):
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A BinarySearchTree object

b) The get method is the "work horse” of BST
search. It recursively walks currentNode
down the tree until it finds ey or becomes None

In English, what are the base and recursive cases?
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¢) Whatis the put method doing?

Q.%&e{_h v

d) Complete the recursive _put method.

¢) Draw the "shape" of the BST after puts of:
50, 60, 30, 70, 90, 40, 65

se ,aw%(kcy, val LW’F{’A"{ Mofe m‘gﬂ{g‘fs"&{)
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else:
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f) If “n” items are in the BST, what is put‘s: Best-case O( | )? Worst-case O ¥}?
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