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Binary search trees , Hash tables
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. Root: top-most node (no father)
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Diagram courtesy of Data Structures course (Haim Kaplan, Uri Zwick)

Leaves: bottom-most nodes (no sons)

Depth: longest root-to-leaf path
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Inorder walk
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def Jnorder(selt): v.left N2'0I7Y 09TN

""'prints the keys of the tree in a sorted order’"’

def ?nordgr_rec(nod?): v.key NN 097N *
if node == None:
return v.right nY2'oNIpN 091N °

inorder_rec(node.left)
print(node.key)
inorder_rec(node.right)

inorder_rec(self.root)
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def same_tree(lstl, 1lst2):

Q777 QXY MNXPRAW MRWA

if len(1lstl) == len(lst2) == 0O:

return True

if len(1lstl) != len(lst2) or 1lstl[9] != 1st2[0]:

return False
sml = [x for x in 1lstl
lgl = [x for x in 1lstl
sm2 = [x for x in lst2
1g2 = [x for x in 1st2
small = same_tree(sml,
large = same_tree(lgl,
return small and large

if x < 1lstl[@]]
if x > 1lstl[@]]
if x < 1st2[0]]
if x > 1st2[@0]]
sm2)
1g2)
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Hash tables
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The function h
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Hash tables: find
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Implementation in Python

Let us implement our own Hashtable in Python now.

We will assume elements have only keys, so we are actually
implementing something that resembles Python’s sets.

However, as opposed to Python sets,
1) We will use chaining to resolve collisions.
2) Our table size will be defined at initialization and the table will
not be dynamic.
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Initialization

Our Hashtable is defined by two parameters:

e The size of the table m
* The hash function h

Given these parameters, we define our internal hash function to be:
x - h(x)%m

We also need the actual table (an empty nested list of length m)

We also implement __repr__, simply printing each table row



Initializing the Hash Table

class Hashtable:

def init (self, m, hash func=hash):
""" 1nitial hash table, m empty entries
self.table = [[] for 1 in range (m) ]
self.hash mod = lambda key: hash func(key) $ m

wiww

def  repr (self):
return "".join([str(i) + " " + str(self.table[i])
for 1 in range(len(self.table))])

+ n\nn \
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Initializing the Hash Table

>>> ht = Hashtable (1l1l)
>>> ht
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Find and Insert

e  contains__:the method for checking x in T.

* Oninput x we ask: if x were in T, where would it be?

* We compute the appropriate cell and make a naive check
* insert:add xto T (if x is not in T).

 We first check if xin T (we know how)

* |Ifit’s not, we add it toe the appropriate chain



Dictionary Operations: Python Code

class Hashtable:

mwirw

return item 1n chain

def insert(self, item):

""" insert an item into table, i1if not there ""M“
1 = self.hash mod(item)
chain = self.table[1i]

1f item not 1in chain:
chain.append (item)

def contains (self, item):
""" returns True 1f item i1n hashtable, False otherwise
1 = self.hash mod(item)
chain = self.table[1i]
1if item in chain: # a hidden loop
return True --~__\
else:
return False
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Repeating substring

vriTh I
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st = “abcabcabc’ , £ =3 2> True
st = labcabcabc” , £ =6 —> True
st = “abcabcabc” , £ =7 —> False
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