COT 3100H Spring 2008 Homework #5
Assigned: 2/14/08 (Thursday)
Due: 2/21/08 (Thursday)
1) Imagine the Monty Hall Let's Make a deal game where there were 5 doors instead of 3 in the beginning. The rules would be the same; after your first choice, you get to either stay or switch to one of the several remaining doors. (The difference of course, is that you'd have to choose WHICH one to switch to, whereas in the old game there was only once choice of door to switch to.) What is the probability of winning this game, given that your strategy is to always switch? What is the probability of winning this game, given that your probability is to stay?
2) 2% of the population has disease X.  There is a test you can take to see if you have the disease. If you do have the disease, then it tells you that you do correctly 99% of the time. If you DON'T have the disease, then it tells you that you do NOT correctly 95% of the time. You have gone to take the test for the disease and it has indicated that you have the disease. What is the probability, given this information, that you ACTUALLY have the disease?
3) Calculate the expectation of the following discrete random variable:

X = 2, with probability 0.23


    = 3, with probability 0.17

                = 6, with probability 0.34

                = 8, with probability 0.12

                = 11, with probability 0.14

4) A randomized algorithm has a 10% chance of success for a given problem instance. If you run the algorithm 30 times, what is the probability it will succeed exactly 4 times?

5) In poker, you get five cards out of the 52 in a deck. A full house is when your hand has two of one kind and three of another kind. For example, two 7s and three kings forms a full house. What is the probability that a randomly dealt hand of five cards (from a full deck) is a full house?

6) In a survey of 50 people it is found that 40 own a television and 21 own a computer. Four do not own either a computer or television. A person is chosen at random from this group.

(a) Find the probability that this person owns both a television and computer.

(b) Given that this person owns a computer, find the probability that he also owns a television.

7) A desk has three drawers. Drawer 1 contains three gold coins, Drawer 2 contains two gold coins and one silver coing and Drawer 3 contains one gold coin and two silver coins. A drawer is chosen at random and from it a coin is chosen at random.

(a) Find the probability that the chosen coin is gold.

(b) Given that the chosen coin is gold, find the probability that Drawer 3 was chosen.

8) The probability that it rains during a summer's day in a certain town is 0.2. In this town, the probability that the daily maximum temperature exceeds 25 degrees Celsius is 0.3 when it rains and 0.6 when it does not rain. Given that the maximum daily temperature exceeded 25 degrees Celsius on a particular summer's day, find the probability that it rained on that day.

Programming Problem (Optional)

If you do this problem, you can skip ALL of the questions above!
Write a computer program to solve the following problem:

In the game of Risk, one group of armies "battles" another group of armies through a series of dice rolls. Look up the rules of the game risk and run a simulation for different values of attacking armies (2-15) vs. defending armies (1-10). Note: When you attack, you have to leave one army behind to take care of your territory, thus, you need at least 2 armies to mount an attack – one to stay back and one to do the attack, which is why the attacking armies range from 2 – 15 instead of 1 – 15.

Thus, you are running 14 x 10 – 140 separate simulations. For each simulation, you should run at least 1,000,000 trials.

Your program should run each of these 140 separate simulations, and print out a chart with all of the results. Make sure I can read the chart!
