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MurtIpLy(X, ¥, n): [ )

ifn=1
return x - y

else

me«[n/2]
OCO x/10m b < x mod 10™
—|ly/10™]; ¢ « y mod 10™
V‘/l(fy e < MurrIpry(a,c, m)
(%)~ f « MurripLy(b, d, m)
r\/\(\o@_ g «— Murtipry(b, c, m)
W2 )h « MurripLy(a,d, m)
Sreturn 10°™e +10™(g +h) + f
olt) *

‘E\M\'\WM‘.
M(vx> = O(t) i OC() r9M(2)
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FasTMuLTIPLY(X, y, n):

ifn=1
= return x - y
71 “else

a<|x/10™]; b« x mod 10™

O(l> "%{m —[n/2]

/

d—|y/10™]; ¢ < y mod 10™
B «— FastTMurrIpLy(a,c,m)
f < FastMutrtipLy(b,d, m)
«— FastMurripry(a — b,c —d, m)
return 10°™e + 10™(e+ f —g) + f
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QuickSELECT(A[1..n],k):
ifn=1

return A[1] WA—‘Q"‘ ° F
else ved@ns

Choose a pivgkelement Al p &
T v ‘-“" ~nL.p
ifk<r

return QUICKSELECT(A[1..r —1],k)
elseifk >r

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

return A[r]

Figure 1.12. Quickselect, or one-armed quicksort
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MoMSELECT(A[1..n], k):

ifn <25 ((or whatever))

else

use brute force

m < [n/5]
fori —1tom

M][i] < MEeDIANOFFIVE(A[5i —4..5i]) ((Brute forcel))
mom «— MoMmSELEcT(M[1..m],|m/2]) {(Recursion!))

r « PARTITION(A[1..n], mom)

ifk<r

return MOMSELECT(A[1..r —1],k) ((Recursion!))
elseif k >r

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

return mom
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