
02-713 Homework #6: Divide and Conquer
Due: Mar. 29 by 9:30am

You may discuss these problems with your classmates, but you must write up your solutions inde-
pendently, without using common notes or worksheets. You must indicate at the top of your homework
who you worked with. Your write up should be clear and concise. You are trying to convince a skep-
tical reader that your answers are correct. Your homework should be submitted via Autolab (https:
//autolab.cs.cmu.edu/02713-s13/) as a typeset PDF.

1. Let T = (V,E) be a tree with nodes V and edges E that is rooted at node r, and let w(u) be the weight
of node u. Recall that an independent set is a subset U of V such that no edge exists in between any
two nodes in U . Give a polynomial time algorithm to compute the weight of largest weight Independent
Set in T .

Hint: Use divide & conquer: each node in the tree is the root of a subtree for which you you can solve a similar
Independent Set problem.

Hint2: Consider the subproblems:

• MaxIndepSetSize(u, yes): the size of the largest independent set in the subtree rooted at u, given that
we select u.

• MaxIndepSetSize(u, no): the size of the largest independent set in the subtree rooted at u, given that we
do not select node u.

2. Let x1, . . . , xn be a set of integers. Give an O(n) divide-and-conquer algorithm to find the largest
possible sum of a subsequence of consecutive items in the list.

Example: 10 -20 3 4 5 -1 -1 12 -3 1
→ 3 + 4 + 5 + -1 + -1 + 12 = 22

Hint: Assume you can solve the problem for a list of n− 1 or fewer items.

Hint2: As in counting inversions, try to do more than just solve the problem on the induction step: what other

information do you need to go from a solution on a list of n−1 elements to a solution on a list of one additional

element?

3. You want to draw a two-dimensional skyline like the following:
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You are given a list of the building x-coordinates and their heights:

(l1, h1, r1), (l2, h2, r2), . . . , (ln, hn, rn)

This list will be sorted in increasing order of left-most x-coordinate. Sketch an O(n log n) algorithm
to produce the skyline line to draw in the format:

x1, y1, x2, y2, x3 . . .

meaning that at x1 we draw a building at height y1 until x2 at which point we draw a line up or down
to high y2 and then continue horizontally until x3 and so on.

Note that for this problem, you need only sketch the main ideas, not provide as detailed a discussion
as typically.
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