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PEAsANTMuULTIPLY(X, ¥): x | Y prod
prod < 0 0
while x >0 123 ©  +456 = = 456
if x is odd 61 : +912 = 1368

prod « prod + y ek B B

2] 15§ +3648 = 5016
I &5 7 +7296 = 12312
Y& Yy 31 414502 = 26904
return prod 1 +29184 = 56088
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XN = ac-10" an (bc,+ao)5'iom/t )

SeLitMuLTIPLY(X, ¥, n):

ifn=1
return x - y

else
me« [n/2]
a«|x/10™]; b « x mod 10™ {(x =10™a + b))
c«—|y/10™]; d « y mod 10™ {(y =10"c +d))
e « SpLiTMuLTIPLY(a,c, m)
f « SerritMurtipLY(b, d, m)
g « SpLrtMurtIpLY(b, c, m)
h « SeLitMutrTIipPLY(a,d, m)

return 10*™e + 10™(g + h) + f

Ty = A T<W/Z>+ O ()
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XN = &C‘»iom aE [\ou\-adﬁ'i{)m/t ~bA,

(3+0)(c+d) = sc +(loc ¢+ ad) + bd
betepd — (at)(c+d) — 2¢C — b

FastMuLtIpLy(x, y,n):

ifn=1
return x - y

else
m« [n/2]
a <« |x/10™|; b« x mod 10™ {(x =10™a + b))
c—|y/10™]; d « y mod 10™ {(y =10™c +d))
e «— FastMutriprLry(a,c, m)
f « FastMurrirLy(b,d, m)
g < FastMurtipry(a — b,c —d, m)

return 10°™e +10™(e + f —g) + f
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MERGESORT(A[1..n]):

N

ifn>1
me«|n/2|

MERGESORT(A[1..m]) {(Recursel)) / \ / \

MERGESORT(A[m + 1..n]) ((Recursel)) n/4 n/4 n/4 n/4

MERGE(A[1..n

n/2 n/2

Lm) /\ /\ /\ /\

n/ 8 n/ 8 n/ 8 n/8

T \ ZT(W/ZB +0)

QuickSoRT(A[1..n]):
if(n>1)
Choose a pivot element A[p ]
r « PARTITION(A, p)
QuickSORT(A[1..r—1]) ((Recursel))
QuickSoRT(A[r +1..n]) {(Recursel))
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£ The «Tln-Ly +~0(~)
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n-1 b = n/3 3| — 21
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Tate 4es <
Frad KON cosllest efement of A
“Ore A QUICKSELECT(A[L .. ], K):
Qigksot” | " forum Al]

else
Choose a pivot element A[p]
r « PARTITION(A[1..n],p)

ifk<r

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

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

return A[ r]
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Mot <% b"ggf/ D/»an?l%xg elemests o'FA

= mom £ % e,]f,mw't%o*FA

Mom Sereer:

T = 06N TR T 22

MoMmSELECT(A[1..n], k):

ifn <25 ((or whatever))
use brute force

else
m « [n/5]
fori —1tom

M[i] « MeDIANOFFIVE(A[5i —4..5i]) ((Brute force!))

mom «— MoMSELEcT(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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