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2. [40 Pts] Algorithm Analysis Question: The QUICKSORT algorithm of section 7.1
contaims two recursive calls to itself. After the call to PARTITION, the left subarray
15 recursively sorted. The second recursive call in QUICKSORT is not really
necessary: it can be avoided by using an iterative control structure. This technique,
called tail recursion, is provided Ily by good lers. Consider the
following version of quicksort, which simulates tail recursion.

QUICKSORT (A.p, 1)

1

1 whilep<r
do > Partition and sort left subarray
q « PARTITION (A, p.r)
QUICKSORT' (A.p.q~1)
—q+1

a. Argue that QUICKSORT" (A, 1, length [A]) comrectly sorts array A.

FRF S

Compilers usually execute recursive procedures by using a stack that contains
pertinent information, including the parameter values, for each recursive call. The
information for the most recent call is at the top of the stack, and the information for
the initial call is at the bottom. When a procedure is invoked, its information s
pushed onto the stack: when it terminates, its information 15 pepped. Since we
assume that array parameters are represented by pointers, the information for each
procedure call on the stack requires @ (1) stack space. The stack depth is the
maximum amount of stack space used at any time duning a computation.

b. Describe a scenario in which the stack depth of QUICKSORT" is @ (1) on an
n=clement input array

¢ Modify the code for QUICKSORT" so that the worst case stack depth is @ (Ig

n) while maintaining the @ (n Ig n) expected runming time of the algorithm.
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Quicksort Algorithm

Given an array of n elements (e.g., integers):
* [t array only contains one element, return
* Else

pick one element to use as prvor.

Yartition elements into two sub-arrays:

« BElements less than or equal 1o prvol

* Elements greater than pivot
Quicksort two sub-arrays
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