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MERGE(A[1..n],m):
i1, jem+1
fork <—1ton

if j>n

MERGESORT(A[1..n]):

. Blk]<—A[i]; i—i+1
ifn>1 elseif i > m
i §r i1y 2] B[k] —A[j]; j o j+1
MERGESORT(A[1..m]) ((Recursel)) else if A[i] < A[j]
MERGESORT(A[m +1..n]) ((Recurse!)) B[k] —A[i]; i —i+1
MERGE(A[1..n],m) else

Blk] < A[j]; j<j+1

fork < 1ton
Alk] < B[k]

Figure 1.6. Mergesort
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MERGE(A[1..n], m):
i1 jeem+1
fork<—1ton
ifj>n
B[k]<—A[i]; i—i+1
elseifi >m
Blk] < A[j]; j<j+1
else if A[i] < A[j]
Blk]<A[i]; i—i+1
else
Blk] < A[j]; j<j+1

fork<—1ton
Alk] « B[k]
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Combining the three cases above gives us the following “master theorem”.

Theorem 1 The recurrence
T(n) = aT(n/b)+ cn*
T(1) = ¢
where a, b, ¢, and k are all constants. solves to:
T(n) € O(n*)ifa<b*
T(n) € O(n*logn) ifa=b*
T(n) € O(n'%%) ifa > b

- THEOREM 2 MASTERTHEOREM Let f be anincreasing function thatsatisfies the recurrence relation

fn) =af(n/b)+cn’

whenever n = b¥, where k is a positive integer, @ > 1, b is an integer greater than 1, and ¢
and d are real numbers with ¢ positive and d nonnegative. Then

0 (n) ifa < b,
f(n)is 3 0O(n?logn) ifa = b4,
oO(n°% ) ifa > be.
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QuickSELECT(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)
elseif k> r

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

return A[r]

Figure 1.12. Quickselect, or one-armed quicksort






