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The Maximum Contiguous Subsequence Sum Problem

5.3.2 AnImproved O(N?) Algorithm

If we @an remove aloopfrom the algorithm, we generedly can lower the running
time. How do we remove aloop? Obviously, we canot always do so. However,
the previous algorithm has many unneaessary computations. Theinefficiency that
the improved algorithm corrects can be seen by noticing that since
Sh-iA = A+ ij_zli A, the computation in theinner f or loopin Figure 5.4 is
unduly expensive. Put ancther way, suppacse we have just cdculated the sum for
the subsequence extending from i to j — 1. Then computing the sum for the subse-
guence extending fromi to j should nd take long kecause we need only one more
addition. However, the aubic dgorithm throws away this information. If we use
this observation, we obtain the improved algorithm shown in Figure 5.5. We have
two rather than threenested loops, and the running timeis O( N2).

'I /**

2 * Quadratic maxi mum contiguous subsequence sum al gorithm
3 * seqStart and segEnd represent the actual best sequence.
4 */

5 public static int maxSubsequenceSum( int [ ] a )
6 {

7 int maxSum = O;

8

9 for( int i =0; i <a.length; i++)

10 {

11 int thisSum= 0;

12

13 for( int j =1i; j <a.length; j++)

14 {

15 thisSum+=a[ j 1;

16

17 if( thisSum > nmaxSum)

18 {

19 maxSum = t hi sSum

20 seqStart = i;

21 seqEnd =j;

22 }

23 }

24 }

25

26 return maxSum

27 }

Figure 5.5 Quadratic maximum contiguous subsequence sum algorithm

When we remove a
deeply nested loop
from an algorithm,

we generally lower
the running time.



