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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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Example (1)

𝐴
76543210
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𝑂𝑃𝑇(𝑖)
76543210
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𝐼𝑁𝐶𝐿𝑈𝐷𝐸(𝑖)
76543210
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LIS Recurrence
 𝐿𝐼𝑆 𝑖, 𝑗 is “Number of elements of the maximum increasing 
subsequence from 0, … , 𝑖 where every element of the sequence is at 
most 𝐴[𝑗]”
Need a recurrence

 𝐿𝐼𝑆 𝑖, 𝑗 =

?                                                          if 𝑖 < 0
?                                                          if 𝑖 = 0
?                                               if 𝐴 𝑖 > 𝐴 𝑗
?                                                     otherwise

LIS (fill in yourself)

7, 106, 85, 24, −53, 62, 31, −60, 5

110010010, 5

111111111, −6

22, 3

3, 6

4, −5

5, 2

6, 8

7, 10

𝑖

𝑗

22

51


