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def linear search(sequence, key):

=0

while i < len(sequence):

if sequenceli] =
return |

| +=1

return -1

= key:
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def linear_search2(sequence, key):
=0
sequence.append(key) # &FHFEA DI 5
while sequenceli] 1= key:
| +=1

%H

if i == len(sequence) - 1:
return -1
return |
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linear_search linear_search?

=0 =0

while i < len(sequence): sequence.append(key)
if sequenceli] == key: while sequenceli] 1= key:

return | | +=1

| +=1

return -1 if i == len(sequence) - 1

return -1

return |
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linear_search linear_search?
=0 =0
while i < len(sequence): sequence.append(key)
if sequenceli] == key: while sequenceli] |= key:
return | | +=1
=1 R SAVAE gAY
return -1 if i == len(sequence) - 1
return -1

return |
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def binary search(seq, key):
#left, rightiCZz N NKELIR, ==Alm2ZIELE
left = 0; right = len(seq) - 1
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def binary search(seq, key):
left = 0; right = len(seq) - 1

while right >= left: # left & right AR Z L7 WV R Y 5
#left&right O EAHFZE > TL 3
pivot = (left + right) // 2

RN

] |
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def binary search(seq, key):
left = 0; right = len(seq) - 1

while right >= left;
pivot = (left + right) // 2
f seqlpivot] == key: return pivot  # R DoH - 7=
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def binary search(seq, key):
left = 0; right = len(seq) - 1

while right >= left;
pivot = (left + right) // 2
if seqlpivot] == key: return pivot
elif seqlpivot] < key: left = pivot+1  # HENIZIK S
else: right = pivot-1 # E/IICIK S

return -1 # BEOhuiah-oT-6-121R7T
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ZDf(a,b,x) = ax?

blogx|ZEFITIENT 5.
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while [XEIDIEA1IZ/R 5 X THelT 5
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#/ — K OEER
class Node:
def init (self, value):
self.data = value# BB B D&
self.left = None # ./ — K DNode
self.right = None# & ./ — K ®Node

def print(self):

orint((str(self.left.data) if self.left!=None else "") +
" /" + str(self.data) +" /" + (str(self.right.data)
if self.right!=None else "))
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# ZDRDY T X
class BinarySearchlree:
def init (self):
self.root = None #E/ —FK

#URXMDORE—UMED XY v B
def createTree(self, array):
foriin range(len(array)):
self.insert(arrayli])
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class BinarySearchlree:
def insert(self, value):
tBlEZxE>T/ — 2B AT 25 &ET.
if not self.root: self.root = Node(value)

else: self._insertRec(self.root, value)
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class BinarySearchlree:
def insertRec(self, node, value):

#valuehSn/ — RKDEL Y /NS WSS,
#EET/ —F2Ls, BirniEso/ — Ko
#EF/—F& L TE.

it value < node.data:

T node.left: self. insertRec(node.left, value)
else: node.left = Node(value)
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class BinarySearchlree:
def insertRec(self, node, value):

#valueh 5D/ — FDIEL Y KREWIFE
taefF/ —FzWls, RIINESDO/ —FD
tEefF/— k&L TEM.
else:
if node.right: self. insertRec(node.right, value)
else: node.right = Node(value)
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class BinarySearch Tree:
def search(self, value): #IEZR &2 E1TT 5 AV v I
node = self.root
while node:
node.print()
if node.data == value: print("found!"): return
elif value < node.data: #£F / — K~1T<
orint("go left"); node = node.left
else: #5F / — F~17<
orint(“*go right”); node = node.right
orint("not found")
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class BinarySearchlree:

def delete(self, value): #E!k % E

BT

21T B XYy R

self.root = self. deleteRec(self.root, value)

def findSuccessor(self, node): #RETE =T XY v K

while node.left:
node = node.left
return node
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class BinarySearchlree:
def deleteRec(self, node, value):
# ¥/ — KA ZINULELTWES, BIFZRT.
T not node: return node
#FREED / — K & search[@ERICEET
if value < node.data:

node.left = self. deleteRec(node.left value)
elif value > node.data:

node.right = self. deleteRec(node.right, value)
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class BinarySearchlree:

else:
#F/—FA0N1DoDiHE
# (F/— D0 o mPDITHEITIN,
# node.rightiC A > TWBNoneh k3. )
T not node.left; return node.right

elit not node.right; return node.lett
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class BinarySearchlree;

else:

#¥/—RKHD2DDEFE
sucNode = self. findSuccessor(node.right)
node.data = sucNode.data

node.right = self. deleteRec(node.right,
sucNode.data)
return node



— D ARDEITH

a = BinarySearchTree()
a.createTree([22, 18, 5, 82. 51. 39 48 94 68 28])



— D ARDEITH

a.search(28)
- EITHRR -
18/22 /82
g0 right

51 /82 /94
g0 left
39/51 /68
g0 left

28 /39 /48
g0 left

/ 28/

found!
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a.delete(2?2)
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a.search(28)

- TR -
18 / 28 / 82 found!
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a.insert(22)
a.search(2?)

- EITHER ----
18/ 28/ 82

g0 left

5/ 18 /22

g0 right

) 22/

found!
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2 log(i) = O(log(n!))

KRR IZ0(ogn) D n
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O(nlogn) = O(log(n™)) > O(log(n!))
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AVLA (Adelson-Velskii and Landis’ tree)
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Single left rotation : balance factord’|-2, -1] & WS A S HE
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Single left rotation : balance factord’|-2, -1] & WS A S HE




AVLRIZCE 1 4 [0]§xk

Single right rotation : balance factor®'[2, 11& WS A EHH
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Single right rotation : balance factor®'[2, 11& WS A EHH
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| eft right rotation : balance factorn¥[2, -1] & WS fEAEHH
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| eft right rotation : balance factorn¥[2, -1] & WS fEAEHH
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| eft right rotation : balance factorn¥[2, -1] & WS fEAEHH
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