Fall 2006 COT 3100 Homework #1
Given: 8/24/06

Due: 9/8/06

Directions: Please justify each of your answers. In particular, explain what each number in your answer represents. If an explanation is similar to a previous one, just state so instead of re-explaining the whole situation. You may leave answers with powers, products, combinations and factorials.
1) Orlando now supports three area codes, 407, 321 and 386. Here are the restrictions for phone numbers common to all three area codes:

1) The leading digit of a phone number (not including the area code) can not be 0 or 1.

2) The last three digits of the phone number can not match the first three digits exactly. (Thus, the number 407-354-8354 is invalid, since the first three digits, 354 are the same as the last three, 354. But, 407-354-8345 is valid since 354 is different from 345.)

There is a further restriction on phone numbers in the 321 area code:

3) The middle digit (fourth digit) must be different than the other 6 digits in the phone number. (But, that middle digit can be 1, 2 or 3, if those digits aren't included in the regular part of the phone number. Thus, 321-845-6236 is invalid since 6 is the last digit of the number, but 321-845-1236 is valid, since the digit 1 is not part of the regular phone number.)

How many valid phone numbers could be allocated for Orlando based on the restrictions above? (Note: These restrictions have nothing to do with how phone numbers are actually validated.)

2) A class contains 15 girls and 13 boys. For all parts of this question, each boy and girl are distinguishable from one another. Answer the following questions:

a) In how many ways can a committee of one boy and one girl be chosen?

b) In how many ways can a committee of five students be chosen?

c) In how many ways can a committee of two girls and three boys be chosen?

d) In how many ways can a committee of five students be chosen such that all the students on the committee are the same sex?

e) In how many ways can the girls and boys form a line where no two boys were standing next to one another? 
f) How many committees of five students contain at least one girl?

3) Taco Smell has the following menu items: a taco, a burrito, an enchilata, nachos, and a quesadilla. Answer the following questions:

a) How many different orders can you make of 10 items?

b) How many different orders can you make of 10 items if you are required to get at least two tacos and one quesadilla?

c) How many different orders can you make of 10 items if you can NOT get more than three burritos?

4) Johnny lives in New York City on a grid system. His apartment is at the corner of 35th Street and 3rd Avenue while his work place is located at 48th Street and 8th Avenue. Streets and Avenues are present at every block. 

a) If Johnny always walks either North (street numbers are increasing) or West (avenue numbers are increasing), in how many ways can he walk to work?

b) If Johnny wants to get coffee at the intersection of 40th Street and 6th Avenue on his way to work, how many ways can he go?

c) If Johnny wants to avoid the intersection of 40th Street and 6th Avenue on his way to work, how many ways can he go?

5) Given that a poker hand of five cards contains all face cards (Aces, Kings, Queens, or Jacks), what is the probability it does NOT contain an Ace, assuming that all possible hands are equally likely?

6) If JJ Redick has a 90% of making a free throw, what is the probability that he'll hit exactly 11 free throws out of 13 attempted?

7) Consider the following discrete random variable X:
	Value of X
	Probability of Obtaining that Value

	1
	.2

	2
	.6

	3
	k

	4
	3k

	5
	k


a) Determine the value of k.
b) Determine E(X).

8) OPTIONAL – PROGRAMMING PROBLEM

If you do this question, you don't have to do question #1.

Write a program to simulate the situation in question #5. Generate a random choice of 5 cards out of the 16 face cards in a deck. Then determine if the set of five contains an ace or not. Run a 1,000,000 trials of this and count how many times there was no ace in the deck. In your assignment, include your code, as well as how many of the 1,000,000 trials produced a hand with no aces. Then compare your probability to that you obtained theoretically in question 5. How close are the two answers?
