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Input size ?
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-Checking primality ?

- Check all factors &--n-1 0(n) checks
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Orders of magnitude
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Searching
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Binary search - "Monotonicity"
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Searching a sorted list — binary search

def binarysearch(v,l):
if l == []:
return(False)

m = len(l)//2

if v == l[m]:
return(True)

if v < l[m]:
return(binarysearch(v,l[:m]))

else:
return(binarysearch(v,l[m+1:]))
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Check for v=3 in [4]
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I
es Complexity?
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Searching a sorted list — binary search, with position

def binarysearchpos(v,l):
if l == []:
return(-1)

m = len(l)//2

if v == l[m]:
return(m)

if v < l[m]:
return(binarysearchpos(v,l[:m]))

else:
return((m+1) + binarysearchpos(v,l[m+1:]))
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Assume distinct

F #
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Sorting
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How to sort ? ne-bad

How long does it take? nlogn-good target

Namestrategies

=> to- second mas no
maymax

"Selection" Sort



Sorting
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Selection Sort
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Sorting
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In place?
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Selection sort

def SelectionSort(L):
n = len(L)
if n < 1:

return(L)
for i in range(n):

# Assume L[:i] is sorted
mpos = i
# mpos: position of minimum in L[i:]
for j in range(i+1,n):
if L[j] < L[mpos]:

mpos = j
# L[mpos] : smallest value in L[i:]
# Exchange L[mpos] and L[i]
(L[i],L[mpos]) = (L[mpos],L[i])
# Now L[:i+1] is sorted

return(L)
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Ofni) is always the cost

Does not care of

I is sorted--

Trivial fix
- Check already sated



Sorting
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Othernatural" sort Each new value is

"Inserted" in the

correct positionE Insertion sort
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Sorting
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Insertion sort

def InsertionSort(L):
n = len(L)
if n < 1:

return(L)
for i in range(n):

# Assume L[:i] is sorted
# Move L[i] to correct position in L[:i]
j = i
while(j > 0 and L[j] < L[j-1]):
(L[j],L[j-1]) = (L[j-1],L[j])
j = j-1

# Now L[:i+1] is sorted
return(L)
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Insertion sort

def InsertionSort(L):
n = len(L)
if n < 1:

return(L)
for i in range(n):

# Assume L[:i] is sorted
# Move L[i] to correct position in L[:i]
j = i
while(j > 0 and L[j] < L[j-1]):
(L[j],L[j-1]) = (L[j-1],L[j])
j = j-1

# Now L[:i+1] is sorted
return(L)

Madhavan Mukund Lecture 20, 27 October 2026 PDSP Lecture 20, 27 Oct 2026 10 / 15

Worst case

Descenting onder

Ascending order?
Outer loop
e(i) > e92-1] always
Only I comparison

O(n)



Insertion sort

def Insert(L,v):
n = len(L)
if n == 0:
return([v])

if v >= L[-1]:
return(L+[v])

else:
return(Insert(L[:-1],v)+L[-1:])

def ISort(L):
n = len(L)
if n < 1:

return(L)
L = Insert(ISort(L[:-1]),L[-1])
return(L)
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Analysis ?
-
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Sorting
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Selection Sort I Worst Case O(n2)
Insertion Sort

Bubble Sort Loans
3



Sorting
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Merging sorted lists

def merge(A,B):
(m,n) = (len(A),len(B))
(C,i,j,k) = ([],0,0,0)
while k < m+n:
if i == m:
C.extend(B[j:])
k = k + (n-j)

elif j == n:
C.extend(A[i:])
k = k + (m-i)

elif A[i] < B[j]:
C.append(A[i])
(i,k) = (i+1,k+1)

else:
C.append(B[j])
(j,k) = (j+1,k+1)

return(C)
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Merge sort

def merge(A,B):
(m,n) = (len(A),len(B))
(C,i,j,k) = ([],0,0,0)
while k < m+n:
if i == m:
C.extend(B[j:])
k = k + (n-j)

elif j == n:
C.extend(A[i:])
k = k + (m-i)

elif A[i] < B[j]:
C.append(A[i])
(i,k) = (i+1,k+1)

else:
C.append(B[j])
(j,k) = (j+1,k+1)

return(C)

def mergesort(A):
n = len(A)

if n <= 1:
return(A)

L = mergesort(A[:n//2])
R = mergesort(A[n//2:])

B = merge(L,R)

return(B)
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"Divide

conquer"

What is the

complexity ?


