
Longest Common Subsequnce

Given: Two sequences  x = x1 x2 … xn  and y = y1 y2 … ym, over some alphabet  A
Find:  Longest common subsequence  z = z1 … zk  of x and y.

Example:   x = TGACTA
                    y = GTGCATG

LCS  z = TGCA, or TGAT, or TGCT.

Step 1:  Array of optimal numerical values for sub-problems

Step 2: Recurrence 

Step 3: Fill in the array

Step 4: Recover a solution (LCS) from the array by retracing.
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Step 4: Recover a solution (LCS) from the array by retracing.

Longest Increasing Subsequence

Given: a sequence of integers   a1, a2, …, an
Find: a longest increasing subsequence

Example:   7, 3, 18, 4, 2, 6     
has   3, 4, 6  as a LIS

Step 1: Array

Step 2: Recurrence

Step 3: Fill in the array

   307 Lectures Summer 2017 Page 2    



Step 3: Fill in the array

Step 4: Use the array to find an actual LIS (by retracing).

DP Summary

"Bottom up" approach, usually using an array of optimal values 
for sub-problems.

•

Efficient recurrence to fill in the array ("Principle of 
Optimality")

•

Can recover not just the optimal values but actual solutions 
achieving optimal values (by tracing through the array).

•
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