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Due Jan. 20, 2010
1. (See Kleinberg and Tardos, Chapter 2, ex. 8.)  You are doing some stress-testing on various models of glass jars to determine the height from which they can be dropped and still not break.  The setup for this experiment, on a particular type of jar, is as follows.  You have a ladder with
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rungs, and you want to find the highest rung from which you can drop a copy of the jar and not have it break.  We call this the highest safe rung.
It might be natural to try binary search: drop a jar from the middle rung, see if it breaks, and then recursively try from rung 
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or 
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 depending on the outcome.  But this has the drawback that you could break a lot of jars in finding the answer.

If your primary goal were to conserve jars, on the other hand, you could try the following strategy.  Start by dropping a jar from the first rung, then the second rung, and so forth, climbing one higher each time until the jar breaks.  In this way, you only need a single jar – at the moment it breaks, you have the correct answer – but you may have to drop it 
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times (rather than 
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as in the binary search solution).

So here is the trade-off: it seems you can perform fewer drops if you are willing to break more jars.  To study this trade-off, let
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be the number of jars you are given, and let 
[image: image7.wmf]n

be the actual highest safe rung.  Give a bound on the number of drops needed to find the highest safe rung, as a function of 
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and 
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  Your goal is to make this number as small as possible.  Describe a corresponding strategy for finding the highest safe rung.  Hint: consider the case 
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 and then think about what happens when
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 increases.  Try writing a recurrence for the minimum number of drops as a function of 
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 and 
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and then solving it, or at least giving bounds on its value.
2. The above is the problem formulation in the text book. To explore this problem we play the Scientific Community Game http://www.ccs.neu.edu/home/lieber/courses/algorithms/cs4800/sp10/homeworks/ALG-SCG.html
We have two players: Alice and Bob and the Administrator Nina. 

Alice defines a ladder, e.g., 25 steps, breaks at rung 17 the first time. 17 is Alice' secret. Bob needs to determine this secret through experiments. (The secret is shared with Nina so that Alice cannot cheat.) The experiment might unfold as follows: Bob selects rung 10 .Alice reports that it did not break. Bob selects rung 20. Alice reports that it broke.

Bob selects rung 11 etc.

Bob defines a ladder, e.g. 25 steps, breaks at rung 11 the first time. 11 is Bob's secret. Alice determines the secret through experiments.

Let Q be the number of questions asked and B be the number of jars broken.

Game JB(n,k): The player that minimizes Q wins provided B<=k. 
Play the game JB(25,2).
In the second level game, the players/virtual scientists must make a prediction about an upper bound on the number of questions they need to ask having only knowledge about the number n of rungs of the ladder and k, the number of jars they are allowed to break. The virtual scientist defines a niche as a pair (n,k). Let R be the predicted number of questions needed to solve problems in niche (n,k).

Game JBP(n,k): The player that minimizes R wins provided B<=k and Q<=R. 

Note that Alice’ prediction must be fair in the sense that on a problem delivered by Bob, Alice must solve it within her prediction (Q<R).

Play the game JBP(25,2).
3. What to turn in:

1. The Google Wave describing the interactions between Alice, Bob and Nina for JB(25,2) and JBP(25,2).

2. The solution to the exercise 8, chapter 2.
3. A description how having a good solution for the exercise helps to win in the game.
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