
CSE101: Design and Analysis of Algorithms
Instructor: Ragesh Jaiswal

1. Discuss problems in Homework 8, and Midterm 2.

2. In class we studied the following “table-filling” dynamic programming algorithm for
finding the length of the longest common subsequence of two strings S and T .

Length-LCS(S, T)

- If (S[1] = T [1]), then L[1, 1]← 1 else L[1, 1]← 0

- For j = 2 to m

- If (S[1] = T [j]), then L[1, j]← 1 else L[1, j]← L[1, j − 1]

- For i = 2 to n

- If (S[i] = T [1]), then L[i, 1]← 1 else L[i, 1]← L[i− 1, 1]

- For i = 2 to n

- For j = 2 to m

- If (S[i] = T [j]) then L[i, j]← 1 + L[i− 1, j − 1]

else L[i, j]← max {L[i− 1, j], L[i, j − 1]}
- Return(L[n,m])

The running time of the above algorithm is O(nm). Let us now discuss the space required
by the above algorithm. Since, the algorithm fills a table of size nm, the space required
for this algorithm is nm. Can you think of a small modification to the above algorithm
so that the space requirement is O(min {n,m})?

3. Consider the following 3-partition problem. Given integers a1, ..., an, we want to deter-
mine whether it is possible to partition {1, ..., n} into three disjoint subsets I, J,K such
that: ∑

i∈I
ai =

∑
j∈J

aj =
∑
k∈K

ak =
1

3
·

n∑
i=1

ai

For example, for input (1, 2, 3, 4, 4, 5, 8) the answer is “yes” because there is partition
I = {1, 7}, J = {5, 6},K = {2, 3, 4}. On the other hand, for input (2, 2, 3, 5) the answer
is “no”.

Design a dynamic programming algorithm for this problem that runs in time polynomial
in n and

∑
i ai.
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4. (All-pairs shortest path): You are given a weighted directed graph such that there are
no negative weight cycles in the graph. Your goal is to find the shortest paths from any
vertex i to any other vertex j. We will do this by dynamic programming. Let us label
the vertices with integers 1, ..., n. Let L(i, j, k) be the length of the shortest path from
vertex i to vertex j that only uses vertices labeled 1, ..., k as intermediate vertices. Give
a recursive formulation for L and use that to give an algorithm for finding the length of
the shortest path from vertex i to j for all pairs of vertices (i, j). Modify your algorithm
further to output the shortest path from vertex i to vertex j for any given vertices i, j.
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