Recursion Cont'd: Divide and Conquer

Wednesday, February 25, 2026

(for tw 4 E

QuickSorT(A[1..n]):

—2 1)
if (n> 1)

Choose a pivot element A[p]
r < PARTITION(A,p) —2 (9(4,4>
/QUICKSORT(A[I .r—1]) ((Recurse!))

QuickSorT(A[r+1..n]) ((Recurse!))
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Input:

Choose a pivot:
Partition:
Recurse Left:
Recurse Right:
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ParTITION(A[ 1 :
swapA[piHA[n]
{0 ((#items < pivot))
forie—1lton—1
ifA[i] < A[n]
£—{+1
swap A[{] < A[1]
swap A[n] «= A[£ + 1]
return £ +1
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QuickSELECT(A[1..n], k):
ifm=1
return Af1]
else

Choose a pivot element A[p ]
r < PARTITION(A[1..n],p) > O(_’ﬂ)

ifk=r

return QUICKSELEC @
elseif k> r

return QUICKSELEQr(A[r +1..n],k—r)
else

\ g

return A[r ]
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oMSHLECT(A[1..n], k):

< 25 {lor whatever))
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oMSHLECT(A[1..n], k):
<25 {{or whatever))
use brute force

else
m «[n/5] €
fori —1tom

am) M[i] < MEeDpIANOFFIVE(A[5i — 4..51]) ((Brute force!))

mom «— MomSELECT(M[1 ..9], [m/2])

@ PARTITION(A[1..n], mom)

ifk<r

((Recursion))

return MOMSELECT(A[1..r—1],k) ~ ((Recursion!))
-

elseifk>r

return MOoMSELECT(A[r + 1..n],k —r) ~((Recursion!))

else
return mom
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FASTMULTIPLY

=

(x,y,n): — T(m >

1
return x - y

if n
else
m <« [n/2]
a <« [x/10™]; b« x mod 10™ {{x = 10™a + b))
o(m c«—|y/10™|; d « y mod 10™ {(y =10™c +d))
e « FastMurtrery(a, c, m)
f « FastMurtipry(b,d, m) 3# T( 'ﬂ/
2
g « FastMurTtipLy(a — b,c —d, m)
return 10*™e + 10™(e + f —g) + f
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