P-tition A ot 2PLPT, kR, AR
~eboa e feden + AlS)

ParTITION(A[1..n],p):
swap A[p] « A[n]

QuickSort(A[1..n]): (<0 ((#items < pivot))
1) . forie—1ton—1
Choose a pivot element A[p] if A[i] < A[n]
@PMTITION(A p) Litil
UICKSORT(A[1..r—1]) ((Recurse!)) swapAL L= AL
QuickSorT(A[r+1..n]) ((Recursel)) P ;
swap Aln] «= A[{ + 1]
return £ +1
Input: S 0O R T I NG E X A MPL
Chooseapivott S O R T I N G E X A M[P|]L | P=12
Partitonn A G 0 E I N L M[PJT X S R| r=9
Recurseleftt A E G I L M N O[P/]T X S R
RecurseRightt A E G I L M N O[P/R S T X

T £ O 4T -2y + T (=)

rel e rze = T 2 O6D AT (n~1)
T £ 06

Magm = ="/z = T~ F O()= '[—[“/L\ ’*T['/'z\
=0 (a oQ v
dseume Lalog
Leca m?37c_ = % L r<t -%i) \ } /\
— Vi here
— Tly=00~+ ,\V:"r_‘ N (Tm-i\ =3 '(_fm»-r-\\
loggn = 1082 S

)osb .

Mmax ‘Gt \I‘:'gof r:S

Ty = @EDeT(2)+ T(2)
N N

— e -

ﬁz%

A \b@\—f i — a)—> 1
/

1033'\
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retra K cmallest i A

QuiIckSELECT(A[1..n], k):
ifn=1
return A[1]
else
Choose a pivot element A[p)
r « PARTITION(A[1..n], p)

ifk<r
return QUICKSELECT(A[1..r —1],k)
elseifk >r
return QUICKSELECT(A[r +1..n],k—r)
else —
return Al r]
le
l p | J
|
Pa-titiew
- WA . ,
\ X Myl 1
4 A\ N fe———>
~r

TINE 06D« mas(oe (Tl D) TTa-A))

£.O0D) + Tla-1) =—0%Z)
Ma \u%’éfﬁ%” =T (w) 20D +T['%\ = QLD @

~/7
MoMSELECT(A[1..n],k):
if n <25 ((or whatever)) <,
use brute force g
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)

itk <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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O (%) Time

A

v\

J

= a9~
= ¢ |g™ d

Xy = 2c- 10" +3d 10"+ e 0™ « bd

T = Ok + 4 T(2)

SpLitMurtIpLy(x, y, n):

else

ifn=1

return x + y

m e« [n/2]

a <« |x/10™|; b« x mod 10™
ce—|y/10™|; d « y mod 10™

e « SpLiTMurTIPLY(@, ¢, m)

f « SeLitMurtipLyY(b, d, m)
g « SeLitMurtrery(b, ¢, m)
h « SpLitMurtiPLY(a,d, m)

return 10*™e + 10™(g +h) + f

((x = 10™a + b))
{(y =10"c +d))

2| — 2~

-

-

A= ‘032"\
Tl =gz".2) 2O

n/4|n/4 |—s L{/\

2 A AN S NN 2 N
n/4 n/ﬁ n/4 n/‘4 -n/4 n/v4 n/4 n/v4 n/4 n/‘4 n/4 n/fr n/4 n/v4




K= |0"a+b sc bd
Y= 10"c+d (ad+be)= (a+B) (tsa\—2C ~ba

(3+5)(crd) = G ad + be «bI)

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 =10Mc +d))

e « FastMurtIpLy(a, c, m)

f « FastMurripry(b, d, m)

g < FastMurripry(a — b,c —d, m)
return 10%me + 10™(e+f —g)+ f

T(AZ=OLD « T (V)

T / T \ o
, 2| —— — [n/2 n/2 > —gé-‘
% Al RS VAN YA
n/4|(n/4||n/4—n/4||n/4 n/4— n/4|(n/4||n/4|—> f’:?

~ — los.,'i -
loa,.c loa 3 - s
_ |V\a lne 4 bj_
e r = O+



