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ALGORITHM 1 Finding the Maximum Element in a Finite Sequence.

procedure n (ay, ar, ,ay: intggers »/’/;Z
ax 1= d| — 2'
-

fori(:= 2 ton
lf max < a; then max := a; \900\&"
return max{max is the largest element}
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FiBonacGIMULTIPLY(X[0..m—1], Y[0..n—1]):

holcg—///@ T
fork<0Oton+m—1
for all i and j such thg

hold « hold + X[T}=YT]

Z[k] < hold mod 10
hold « | hold/10|

return Z[0..m+n—1]
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(leecic w&w?& b/@U“ ook

PARTITION(A[l nl,p):
swap A[p] < A[n]
/QI.JECKSORT(AU .n]): {0 ((#items < pivot))
if (n>1) . fori—1ton—1
Choose a pivot element A[p |

\

/ r « PARTITION(A, p) ifAli] <Aln] //LL “/V;\

7 (—0+1
QuickSorT(A[1..r—1])  ((Recursel)) o
QuickSorT(A[r +1..n]) {((Recursel)) swap A[L] = Al P o
swap A[n] «— A[l + 1]
return { + 1

2: ifp < rthen

Algorithm 1 Quicksort _,\»C\Lr\
1: procedure QUICKSORT(A, p,7) / 7A( NSO \)\ng "Oh

3 g = PARTITION(A,p, 1)
4: QUICKSORT(A, p,q — 1)
5: QUICKSORT(A,q+ 1,7)
6
7

© o

. endif A ) (% 7

: end procedure ldﬁ( \ (/l_) / ZP mcj
;. x=Alr] -

10: 1=p-—1 )

11: forj=ptor —1do "/

13: i=i+1 M/ QJSO(—

14: exchange A[i] with A[j] \ (/\

15: end if

16: exchange A[i] with A[r] \

17:  end for

procedure PARTITION(A, p,T)
12: if A[j] < z then
18: end procedure

QuickSort Pseudocode Example
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Combining the three cases above gives us the follo\\'iﬂ& “master theorem”.

1
Theorem 1 The recurrence \[3 fl\%‘ / 4
o G
L =t
where a, b, ¢, and k are all constants, solves to: (//

T(n) € O(n*)ifa<b* K\I\Oé\" -
T(n) € O(n*logn) ifa=b* @/\d“" Cco
T(n) € O(n'"%%) ifa > bk 0.5 7 | ]; o MEs

THEOREM 2  MASTERTHEOREM Let f be anincreasing function that satisfies the recurrence relation

f(n)=af(n/b)+cnd >
v
whenever n = b¥, where k is a positive integer, a > 1, b is an integer greater than 1, and ¢ Cﬂ
and d are real numbers with ¢ positive and d nonnegative. Then — ‘
V=

0 (n?) ifa < b4,
f(n)is on? logn) ifa = b,
o) ifa > b4,

o
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MoMSELECT(A[1..n], k):
if n <25 ((or whatever))
use brute force
else
m <« [n/5]
fori — 1tom
M{[i] «— MEpIANOFFIVE(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!))
elseifk>r

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