Dynamic
% Programming

Algorithms: Design WIS in Path Graphs:
and Analysis, Part Il A Reconstruction Algorithm



Optimal Value vs. Optimal Solution

Recall: A[0] =0, A[l] = wy, for i =2,3,...,n, Ali] .= max{A[i — 1],

Note: Algorithm computes the value of a max-weight IS, not such
an IS itself.

Correct but not ideal: Store optimal IS of each G; in the array in
addition to its value.

Better: Trace back through filled-in array to reconstruct optimal
solution.

Key point: We know that a vertex v; belongs to a max-weight IS
of G; <= w; + max-weight IS of G;_» > max-weight IS of G;_;.
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A Reconstruction Algorithm

Let A = filled-in array:
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-Llet S=10
- While i > 1
SIEA[ =1 > Al — 2]+ w;
- Decrease i by 1
- Else
- Add v; to S, decrease i by 2
- Return S

Claim: [By induction + our case analysis] Final output S is a
max-weight IS of G.

Running time: O(n)
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