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Merging sorted lists

def merge(A,B): 1
(m,n) = (len(A),len(B))
(C,i,j,k) = ([1,0,0,0) A- I
while k < m+n: n

g

if i == m:
C.extend(B[j:]1)
k=% + (n-j) \I MJ(_
elif j == n:
C.extend(A[i:])
k =k + (m-1i)

l_
elif A[i] < B[j]: T
(&

C.append(A[i])
(i,k) = (i+1,k+1)
else:
C.append(B[j]1)
(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: . if n <= 1:
C.extend(B[j:1) return(a) ‘
k = k + (n-j) Mﬂa'r
elif j == n: L = mergesort(A[/n//2])

C.extend(A[i:])

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

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

R

mergesort (¥n//2/1)
B = merge(L,R)

return(B)
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Merge sort analysis
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Merge sort analysis
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Merge sort analysis
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Merge sort analysis
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Divide and conquer without merging
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def quicksovt (L) -
W L) <=1
Yetuna (L)

'P\WL"- L(o]
lower = ‘,1- for 2 L[lﬁ IF n < Pivol:]
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Partitioning
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Partitioning
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Quicksort code

def quicksort(L,l,r): # Sort L[l:r]
if (r -1 <=1):
return(L)

(pivot,lower,upper) = (L[1],1+1,1+1) 7

for i in range(1l+1,r):

if L[i] > pivot: # Extend upper segment
upper = upper+1 PMM”’
else: # Exchange L[i] with start of upper segment

(L[i], L[lower]) = (L[lower], L[il)
# Shift both segments

(lower,upper) = (lower+l,upper+1)
# Move pivot between lower and upper
(L[1],L[1lower-1]) = (L[lower-1],L[1])
lower = lower-1 ___J

# Recursive calls
quicksort(L,1,lower)
quicksort(L,lower+1,upper)
return(L)
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Quicksort analysis
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Randomized quicksort

horse cane
Sw’m_.l D"“J orden  nolhtro

buid bue o quidisst e Ofn [ n)

Lecture 20, 29 October 2024 PDSP Lecture 20



for oy ficed. Shakegy thoose g WY
~Tosihan ke | smalleok vilins honse

-

-Rmh.u Wk @ee NF l"-‘v\f




Stable sorting
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Stable sorting
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Stable sorting
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