
Algorithms [Compiled on May 28, 2013] Spring 2013

Homework Assignment #10:
Programming Exercise #2

Note

This assignment constitutes 4% of your grade and is due 2:10PM Tuesday, June 11, 2013.
Please write/type your answers/code on A4 (or similar size) paper. Drop your homework
by the due time in Yih-Kuen Tsay’s mail box on the first floor of Management College
Building II. Late submission will be penalized by 20% for each working day overdue. You
may discuss the problem with others, but copying answers/code is strictly forbidden.

Your work will be graded according to its correctness and presentation. Specifically,
you should provide evidences showing that your program is correct. You should also
organize and document your program in such a way that other programmers, for example
your classmates, can understand it. Some of you may be requested to demonstrate
your program.

Problem

Solve Problem L “Takeover Wars” of the 2012 Annual ACM International Collegiate
Programming Contest World Finals (see the appended).

Please prepare an input file with more interesting cases and test your program on the
input. In the documentation of your program, you should describe how you have applied
the algorithmic techniques, in particular design by induction, learned in class.
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Problem L
Takeover Wars

Problem ID: takeover

You are studying a takeover war between two large corporations, Takeover Incorporated and Buyout
Limited. Each of these corporations controls a number of subsidiaries. The aim in this war is simply
to drive the competition out of the market. There are N subsidiaries of Takeover Incorporated and M
subsidiaries of Buyout Limited, and you know the market value of each subsidiary.

Each company can designate one of its subsidiaries to perform a takeover. The takeover can either be
friendly or hostile. A friendly takeover means a subsidiary of a corporation merges with a different
subsidiary of the same corporation. The market value of the merged subsidiary is the sum of the market
values of the constituent subsidiaries. There is no constraint on the relative sizes of the subsidiaries
participating in a friendly takeover.

A hostile takeover means a subsidiary A of a corporation attempts to take over a subsidiary B of the
other corporation. For this to succeed, the market value of A has to be greater than the market value of
B. After this move, B disappears from the market. The market value of A does not change (the gain of
incorporating B’s assets is offset by the monetary cost of the takeover). For simplicity we assume that
no sequence of moves leads to two subsidiaries of different corporations having the same market value.

The companies take turns making moves in this takeover war, with Takeover Incorporated going first.
A company will do nothing on its turn only if it cannot make a takeover. A company loses the takeover
war if all its subsidiaries are taken over.

Your aim is to learn which company can guarantee a victory from this war. In the first case of the
sample data, Takeover Incorporated can simply take over one of the companies of Buyout Limited in
its first move with the 7-value subsidiary. Then it will lose one of its small (1-value) subsidiaries to a
hostile takeover, and then it will take over the second subsidiary of Buyout Limited. In the second case,
Takeover has to make a friendly takeover in its first move. Buyout Limited will join its two subsidiaries
into a single company with market value 10. Takeover will have to make a friendly takeover again
(as again it will not have a large enough subsidiary to take over Buyout’s giant). Now Takeover will
have two subsidiaries, valued either 9 and 3 or 6 and 6. In either case, Buyout takes over one of these
subsidiaries, Takeover has to pass, and Buyout takes over the other one.

Input

Each test case is described by three lines of input. The first line contains two numbers 1 ≤ N ≤ 105 and
1 ≤ M ≤ 105 denoting respectively the number of subsidiaries of Takeover Incorporated and Buyout
Limited. The next line lists the N sizes ai of the subsidiaries of Takeover Incorporated (1 ≤ ai ≤ 1012),
and the third line lists the M sizes bj of the subsidiaries of Buyout Limited (1 ≤ bj ≤ 1012).

Output

For each test case, display the case number and either the phrase Takeover Incorporated or the
phrase Buyout Limited depending on who wins the takeover war if both corporations act optimally.
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Sample Input Output for Sample Input

3 2
7 1 1
5 5
4 2
3 3 3 3
5 5

Case 1: Takeover Incorporated
Case 2: Buyout Limited
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