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Asymptotic worst-case complexity
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Orders of magnitude

Input size Values of t(n)
log n n nlogn n? n3 2" n!
10 3.3 10 33 100 1000 1000  10°

100 6.6 100 66 104 100
1000 10 1000 10% 100

10* 13 10* 10° 108 J 1012
10° 17 10° 100
109 20 10° 107

107 23
108 27
10° 30 109 1010

1010 33 10 10!
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Searching a sorted list — binary search

def binarysearch(v,1l):
if 1 == []:
return(False)

m = len(1l)//2

if v == 1[m]:
return(True)

if v < 1[m]:
return(binarysearch(v,1[:m]))

else:
return(binarysearch(v,1[m+1:]))
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Selection sort

e

def SelectionSort(L): r_7
n = len(L) \

J

if n < 1:

return(L) H
for i in range(n): S"-".

# Assume L[:i] is sorted

mpos = 1

# mpos: position of minimum in L[i:]

for j in range(i+l,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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Sorting
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Sorting
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Insertion sort

def InsertionSort(L):

n = len(L)
if n < 1: t J
return(L) soﬂ'd H UV\‘M'CJ

for i in range(n):
# Assume L[:i] is sorted l'lv&r\&mk

# Move L[i] to correct position in L[:i]

j=i
while(j > 0 and L[j] < L[j-11):

(L[j] L[j—l]) ARy NED)

j —
# Now L 1+1] is sorted -KKW w % |

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=1i
while(j > 0 and L[j] < L[j-11):
(L03],L03-11) = (L[j-11,L03DD
i=31
# 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=1i
while(j > 0 and L[j] < L[j-11):
(L03],L03-11) = (L[j-11,L03DD
i=31
# Now L[:i+1] is sorted
return(L)
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Insertion sort

def Insert(L,v): 7
n = len(L) M“lﬂ& -
if n == 0: \/ -— —

return([v]) =

if v >= L[-1]: _ .
freturnIZL+1[V]) ghck v a*' w‘ TI(“') lw VvV (n
else: n d% ,lst

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

def ISort(L): 1‘;(@0 - QM— n du\.u.[.:

n = len(L)

ifo<i: w.:\ Meevhm,

return(L)
L = Insert(ISort(L[:-1]1),L[-1])
return(L)
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Merging sorted lists

def merge(A,B): | . c
(m,n) = (len(A),len(B)) e -
(C,i,j,k) = ([1,0,0,0)

while k < m+n: l
if i == m: A—

C.extend(B[j:]1)

k =k + (n-j)
elif j == n: ’ E r/;_ I

C.extend(A[i:])

k =k + (m-1i)

elif A[i] < B[jl: K J
C.append(A[i]) c
(i,k) = (i+1,k+1)

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

return(C)
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def merge(A,B):
(m,n) = (len(A),len(B))

def mergesort(A):
(C,i,j,k) = ([1,0,0,0) &

. n = len(A)
while k < m+n:
if i == m:
C.extend(B[j:]1)
k =k + (n-j)
elé%eit;;d(A[i:]) L = mergesort(A[:n//2])

R

k =k + (m-i) mergesort(Aln//2:])

elif A[i] < B[j]:

B = merge(L,R)

C.append(A[i])
(i,k) = (i+1,k+1) return(B)
else:

C.append(B[j])
(G,k) = (j+1,k+1)
return(C)
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Merge sort analysis

Divde & umguer

Ponalusrs. 7
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