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min = A[l]
fori = 2to A.length
if min > Ali]
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RANDOMIZED-SELECT(A, p.r.,i)
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if p==r
return A[ p|

¢ = RANDOMIZED-PARTITION (A, p.r)

k =q—p+1

ifi ==k // the pivot value is the answer
return A[q]

elseif i < k

return RANDOMIZED-SELECT(A, p.q — 1,1)
else return RANDOMIZED-SELECT(A.q + 1.r,i — k)
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9.3-3

Show how quicksort can be made to run in O(n lgn) time in the worst case, as-
suming that all elements are distinct.

9.3-5

Suppose that you have a “black-box™ worst-case linear-time median subroutine.
Give a simple, linear-time algorithm that solves the selection problem for an arbi-
trary order statistic.

9.3-6
The kth quantiles of an n-element set are the & — 1 order statistics that divide the

sorted set into k equal-sized sets (to within 1). Give an O(n Ig k)-time algorithm
to list the kth quantiles of a set.

9.3-7
Describe an O(n)-time algorithm that, given a set S of n distinct numbers and

a positive integer k < n, determines the kK numbers in S that are closest to the
median of S.



9.3-8

Let X[1..n] and Y [1..n]| be two arrays, each containing n numbers already in

sorted order. Give an O(lg n)-time algorithm to find the median of all 2n elements
in arrays X and Y.

9.3-9

Professor Olay is consulting for an oil company, which is planning a large pipeline
running east to west through an oil field of » wells. The company wants to connect
a spur pipeline from each well directly to the main pipeline along a shortest route
(either north or south), as shown in Figure 9.2. Given the x- and y-coordinates of
the wells, how should the professor pick the optimal location of the main pipeline,
which would be the one that minimizes the total length of the spurs? Show how to
determine the optimal location in linear time.



9-1 Largesti numbers in sorted order

Given a set of n numbers, we wish to find the / largest in sorted order using a
comparison-based algorithm. Find the algorithm that implements each of the fol-
lowing methods with the best asymptotic worst-case running time, and analyze the
running times of the algorithms in terms of n and i.

a. Sort the numbers, and list the i largest.
b. Build a max-priority queue from the numbers, and call EXTRACT-MAX i times.

c. Use an order-statistic algorithm to find the ith largest number, partition around
that number, and sort the i largest numbers.



