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Maximum Contiguous Subarray Sum
We saw an 𝑂(𝑛 log 𝑛) divide and conquer algorithm.
Can we do better with DP?

Given: Array 𝐴[]
Output: 𝑖, 𝑗 such that 𝐴 𝑖 + 𝐴 𝑖 + 1 + ⋯ + 𝐴[𝑗] is maximized.

Dynamic Programming Process
1. Define the object you’re looking for

2. Write a recurrence to say how to find it

3. Design a memoization structure

4. Write an iterative algorithm
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Two Values
Need two recursive values:

 𝐼𝑁𝐶𝐿𝑈𝐷𝐸(𝑖): sum of the maximum sum subarray among elements from 
0 to 𝑖 that includes index 𝒊 in the sum

 𝑂𝑃𝑇(𝑖): sum of the maximum sum subarray among elements 0 to 𝑖 (that 
might or might not include 𝑖)

How can you calculate these values? Try to write recurrence(s), then 
think about memoization and running time.
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Longest Increasing Subsequence

Longest set of (not necessarily consecutive) elements that are increasing

 5 is optimal for the array above
(indices 1,2,3,6,7; elements −6,3,6,8,10)

For simplicity – assume all array elements are distinct.

0 1 2 3 4 5 6 7

5 -6 3 6 -5 2 8 10


