Examples



Ex 1

3. Wrile pscudocode for a divide-and-conguer algorithm for finding the po-
sition of the largest element in an array of n numbers.

h. What will be vour algorithm’s output for arrayvs with several elements of
the largest value?

¢. Sct up and solve a recurrence relation for the number of key comparisons

made by vour algorithm.

d. How does this algorithm compare with the brute-force algorithm for this
problem?



a. Call Algorithm Marindex{A0..n — 1]) where

Algorithm MazIndex(A[l..r])
//Input: A portion of array A[0..n — 1] between indices [ and r (I < r)
//Output: The index of the largest element in A[l..r]
if | =r return |
else templ +— Mazindex(A[L.|(147)/2]])

temp2 «— MaxIndex(A[[(I4+1r)/2| 4+ 1..7])

if Altempl| = Altemp2]

return templ
else return femp?



3. Write pseudocode for a divide-and-conquer algorithm for finding values
of both the largest and smallest elements in an array of r numbers

h. Set up and solve (for n = 2*) a recurrence relation for the number of key
comparisons made by vour algorithm.

. How does this algorithm compare with the brute-force algorithm for this
problem?



a. Call Algorithm MinMar(A[0..n — 1], minval, marval) where

Algorithm MinMazx(A[l..r], minval, marval)
[/ /Finds the values of the smallest and largest elements in a given subarray
J/Input: A portion of array A[0..n — 1] between indices [ and r (I < r)
J/Output: The values of the smallest and largest elements in A[l..r]
[ Jassigned to minval and mazval, respectively
if r=1
minval «— A[l]; mazval «— All]
else if r -1 =1
if Afl] < Afr]
minval «— A[l]: mazval +— Afr]
else minval «— A[r]; marval «— Ali]
else //r—1>1
MinMazx(A[l..| (I + v)/2]], minval, mazrval)
MinMaz(A[|(I + r)/2] + 1..r], minvalZ, mazval?)
if minval2 < minval
minval +— minval?
if marval? > marval
marval — marval?



3. Write pseudocode for a divide-and-conguer algorithm for the exponenti-
ation problem of computing a" where n is a positive integer.
h. Sct up and solve a recurrence relation for the number of multiplications

made by this algorithm.



a. The following divide-and-conquer algorithm for computing a™ is based
on the formula a" = al™/2 g™/l

Algorithm DivCongPower(a, n)

//Computes a™ by a divide-and-conquer algorithm
J/Input: A positive number a and a positive integer n
/ /Output: The value of a”

if n =1 return a
else return DivCongPower(a, |n/2|)* DivCongPower(a, [n/2])



