Directions: You will attach and solve one of the following problems. Each write up must have all phases written out. This is Drop Dead Due Tuesday February 26th.   Class next Thursday will be dedicated to working on theses problems. You will see these or an extension of these again.  This assignment is worth 30 points.

1.  In the central prison In Sikinia there are cells numbered 1 , 2, 3, . . . , 100 all of them occupied. The door to a cell can be in two states: OPEN or CLOSED. The states of the door can be switched from the outside by a halfturn of the doorknob. Originally all doors were closed. To celebrate the 100th anniversary of the Republic of Sikinia the President decided on an amnesty. He sent his legal advisor to the prison with the following clear-cut instruction: Starting with cell #1 turn every doorknob.  Then starting with cell #2 turn every second doorknob, then starting with cell #3 *turn every third doorknob, . . . , finally ending with cell #n turn every nth doorknob.   Then a prisoner is pardoned if his cell door happens to be open. Which prisoners will be pardoned? What is the jail has n number of cells?

2. The Gossip Problem. In the Capital of Sikinia there is a club of n members who communicate only by phone. Every member knows some news item which is not known by the other n - 1 members. During any phone conversation the two partners exchange all their information. How many phone calls takes place if every member talks to every other member?  Is it possible to exchange all the information in fewer calls?

3. We will be using a two-pan scale as shown in the figure below. If weights may be placed on one pan only, we call it a one-sided weighing. If weights may be placed on both pans, we call It a two-sided weighing. All weights which occur will be integer multiples of some unit, say one ounce.
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You have a set of four weights [ 1 , 2, 3, 8 ] What is the maximum number of objects of different weight that you can weigh:

a ) one-sidedly? 


b) two-sidedly?
c) Can you use these weighs to weigh a 1000lbs of sugar?

4. The Golden Chain and the Golden Ring. There is a famous story which runs as follows ex. [image: image2.jpg]



A traveller with no money but a golden chain (similar to the one shown above.) with seven links comes to an inn. The innkeeper agrees to take one link for each day. Since the innkeeper has a bad reputation it is not safe to give him advance payment. How many links must be opened in order to be able to pay exactly one link each day? Hint: The answer is 1. How many links would be on the chain if the answer is 2?
