LECTURE 26: ANALYZING DIVIDE AND CONQUER ALGORITHMS

Date: November 4, 2019.

MergeSort(A[1 .. wul) Merge(A[l .. ul, m)
if g bl 0> i=1; j=mH
m=| (u-1)/2 | for k = 1 tou
MergeSort (A[1 .. m]) if j > u
MergeSort(A[m+1 .. wul) B[k] = A[i]; i = i+1
Merge(A[1l .. ul, m) else if i > m

Blk] = A[j1; j = j+1
else if A[i] < A[j]
Blk] = A[il; i = i+1
else
Blk] = A[31; j = j+1
for k =1 tou
Alk] = B[k]

Problem 1. What is the running time of the above algorithm?
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BinarySearch(A[l .. wul, x) Pt gu'}@ n &5

if (u - 1 < 0) return NO
mid = |1+u/2|

v
m = Almid] /7’

if (x = m) return YES
else if (x < m) ‘V
return BinarySearch(A[1 .. mid-1],x) 4
else
return BinarySearch(A[mid+l .. wu], x)

Problem 2. What is the running time of the above algorithm?
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Problem 3. Suppose the running of an algorithm is given by 7'(1) = 1 and

T(n) =T(3n/4) + T(n/4) +n

n oo
2n / \ln N
A _3%} A4 F
3a ﬂ_ﬁ,/ \5@, 3 L\K*ﬂ—"
e 7 Vo W o L6

e — N0




