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PRACTICE SHEET 8: MISCELLANEOUS
46.  An old question to start this final practice sheet: you and a friend have to split a piece of cake between you. The time-honoured way for you to divide it so that everyone is content is the “I cut you choose” rule. That is, one of the two cuts the cake, and the other chooses one of the two pieces.  The person who chooses cannot really complain, because they had the choice. The person who cut the cake cannot really complain, because they did the cutting and supposedly split the cake 50-50, and so both pieces should be the same from their point of view! (Notice that I do not claim they are both happy, just that they have no real grounds for complaint: this is why they are merely content…).
Can you find a way of three people dividing a piece of cake so that nobody can complain about the amount they received?

47.  Now for a job that you are almost certain to be asked to do at some time in your teaching  career! There are nine schools in your district that have a cricket team. (Or a netball team, or a hockey team, or whichever other sport you prefer). Every school plays every other school once. Write out a fixtures list for the 8 week season so that every team plays four home matches and four away matches.
Can you find a fixtures list where no team plays two consecutive away matches?

48.  This question is similar to Question 47, except that this time there are only eight schools, and a full “home and away” season is to be arranged. (That is, each school plays every other school twice, once at home and once away). This time, if possible, you must find a schedule where no team plays two consecutive away matches, and no two teams play each other in consecutive weeks.
49.  A less practical problem now, but it’s more fun! Professor Parrot and his wife Polly throw a party, at which there are four other married couples. Some (but not necessarily all) pairs of people shake hands when they meet, but naturally no married couple shakes hands with each other. At the end of the party, the Professor asks everyone else how many people they have shaken hands with, and he receives nine different answers. How many people shook hands with Polly?
50.  Let’s finish by seeing if we can grant the wishes of five different committees, all comprised of some of the six people Andrew, Bob, Charlie, David, Edgar and Fred. Committee 1 consists of Andrew, Charlie and Edgar; Committee 2 consists of Andrew and Bob; Committee 3 consists of Andrew and David; Committee 4 consists of Bob, Edgar and Fred; and Committee 5 consists of Andrew, Bob and David. Each committee must send a different representative to the Annual Teachers’ Congress. Committee 1 wishes to nominate Edgar; Committee 2 wishes to nominate Andrew; Committee 3 wishes to nominate David; and Committee 4 wishes to nominate Bob.
(a)
Show that it is not possible to respect the wishes of all four committees.
(b) List all possible ways that the problem can be solved.
(c) Is it possible to solve the problem if Committee 1 decides to nominate Andrew?
