CLASS XII - CS
SEARCHING ALGORITHMS

S. VIGNESH M.E (CS & 1S)



LINEAR SEARCHALGORITHM

A simple approach is to do linear search,
l.e
s»Start from the leftmost element of arr|]

and one by one compare X with each
element of arr{}

< |f X matches with an element, return the
Index.

“*If X doesn’t match with any of elements,
return -1.
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def Linear Search(lsstl, element to search) :‘
or1in range(len(list1)):
1! element o search==listl 1]
print("ELEMENT", list1 1], "IS FOUND IN THE", 1, "POSITION")
else:
orin("ELEMENT", list] 1], "NOT FOUND')

d the 0. of elements for list
nt(input("ENTER THE NO. OF ELEMENTS"))
or 111 range(0, It):

list1.append(int(mnput()))
print("THE EXISTING LIST:", list1)

element to search = mi(inpuf("ENTER THE ELEMENT TO SEARCH"))
Linear Search(listl, element to search)

hst [ =[] #def - empty List
1
for




£ NO. OF ELEMENTS10

ENTER THE ELEMENT TO SEARCH1587
('ELEMENT!, 55, NOT FOUND))
('ELEMENT', 66, NOT FOUND)
('ELEMENT, 99, NOT FOUND)
('ELEMENT', 44, NOT FOUND))
('ELEMENT, 33, ' NOT FOUND)

('ELEMENT', 111, NOT FOUND)

('ELEMENT!, 1587, 'IS FOUND IN THE', 6, POSITION')
('ELEMENT', 52, NOT FOUND))
('ELEMENT, 63, ' NOT FOUND)
('ELEMENT, 74, NOT FOUND))
E EXISTING LIST?, [55, 66, 99, 44,33, 111, 1587, 32, 63, 74])




BINARY SEARCH ALGORITHM

“*Binary search algorithm takes advantage
of a collection of elements that Is already
sorted by ignoring half of the elements
after just one comparison.

“»*Simple words:

“*Element to be found by the algorithm is
should become as an mid element of the
list.



‘*Search a sorted array by repeatedly
dividing the search interval in half.

‘*Begin with an Interval covering the
whole array. If the value of the search key
IS less than the item In the middle of the
Interval, narrow the interval to the lower
half.

“+*Otherwise narrow It to the upper half.

“»*Repeatedly check until the value is found
or the interval Is empty.



ALGORITHM -A THEORETICAL
EXPLANATION

s+ Compare x with the middle element.
+* X — the element to be search and found

“*Find the middle element of the given list / array
using integer division method.

“*Mid = (Lower Bound + Upper Bound) // 2

‘*Lower Bound — first element in list (or) array
[possibly smallest element — because, the sorted list
IS only accepted by (work) Binary search algorithm
to process]

*Upper Bound — last element iIn list (or) array
[possibly largest element]



If x matches with the middle element, we
return the mid Iindex.

“*Else If x Is greater than the mid element,

“sthen x can only lie In the right (greater) half
sub array after the mid element.

“*Then we apply the algorithm again for the
right half.

‘*Else If x Is smaller,
“sthe target x must lie in the left (lower) half.
S0 we apply the algorithm for the left half.



2 b
8 |12|16[23]38]56] 72|91

1
Search 23 215

2 3 M=4 ; 5 0 / 8§ H=9

1
B a5 8 1211613138567/ 09

G (e e De e de =5 _sbmly = /amtnmiEEg
% 121518 [12016023]38 186172 o

NV BEEE 48l W T e g
Found 23

)
Return 5 21518 [12 (16 38 56 | 72| 91




mimn

arr - collection of elements ENTER T ST E}EMENT- WO
low - lower bound 1ndex ENTER THE LIS ELEMENT 4
high - higher bound index ENTER THE LIST ELEMENT 63
X - target element ENTER THE LIST ELEMENT 2

Z{:}bmm Seamh(a;‘f,‘f;S‘;g‘gHOI ENTER THE LIST ELEMENT 3
{Thigh >=low: ENTER THE LIST ELEMENT 5

mid = (high+low) // 2| (LISTIS:, [44,63,2, 33, 3T)
if arr[mid] == x: enter the element n the lrst to find 2

return mud  |(ELEMENT PRESENT IN THE INDEX, )
clhifarr[mid] > x: '
return binary search(arr, low, mid - 1, x)

else:

return binary search(arr, low, mid + 1, x)

return -1



#definne an empty list
arr = ||
It = mt(mput("ENTER THE LIST ELEMENT - COUNT"))
#create list
for 1 1n range(lt):
arr.append(mt(mnput("ENTER THE LIST ELEMENT")))
print("LIST IS:", arr)
#element to search & find

x = int(input("enter the element in the list to find"))
#function call

result = binary search(arr, 0, len(arr)-1, x)
i result 1= -1:
printf("ELEMENT PRESENT IN THE INDEX", str(result))

print("ELEMENT IS NOT PRESENT IN THE INDEX")




ENTER THE LIST ELEMENT - COUNT 5
ENTER THE LIST ELEMENT 44

ENTER THE LIST ELEMENT 63

ENTER THE LIST ELEMENT 2

ENTER THE LIST ELEMENT 33

ENTER THE LIST ELEMENT 57

('LIST IS:, [44, 63, 2, 33, 57])

enter the element 1n the list to find 2
('ELEMENT PRESENT IN THE INDEX', 2')




delf binary search(listl, 1item):
first =0
last = len(listl) -1
found = False
while(first <<= last and not found):
mid = (first + last) // 2
1T listl [mid] == i1item:
found = True
clse:
if1item << lastl[mad]:
last = mid - 1

first = mid + 1
return found

listl =[]
It = int(input("ENTER THE LIST ELEMENT COUNT"))
for 1 1n range(1t):
listl .append(int(input("ENTER THE ELEMENTS")))

print("THE LIST IS:", listl)

element to search = int(input("ENTER THE ELEMENT TO FIND"))
print(bimnary search(listl, element to search))

print(binary search([1,2,3.5.8], 8))
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