Summer 2008 COT 3100 Homework #1

Given: 5/19/08 (Mon)

Due: 5/28/08 (Wed – in class)

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) The following question deals with 7-digit phone numbers.

a) A 7-digit phone number is known as "lucky" if none of its digits repeat. Given that a phone number is NOT allowed to start with 0 or 1, how many "lucky" phone numbers are there?

b) Of the "lucky" numbers in part (a), the ones that contain digits in ascending order are known as "magical". (For example, 234-5689 is "magical".) How many "magical" numbers are there?

c) Of the "lucky" numbers in part (a), the ones that contain digits in descending order are known as "special". (For example, 976-4310 is "special".) How many "special" numbers are there?

2) A class contains 17 girls and 15 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 are standing next to one another? 

f) How many committees of five students contain at least two girls?

3) One Toyota dealership has the following models available:  Corolla, Camry, Prius, Tundra, Yaris, Rav4 and Highlander. Answer the following questions:

a) How many different combinations of 15 cars can be bought?

b) How many different combinations of 15 cars can be bought if you are required to buy 3 Prius and 2 Yaris?

c) How many different combinations of 15 cars can be bought if no more than 4 Highlanders are available?

4) Johnny lives in New York City on a grid system. His apartment is at the corner of 25th Street and 8th Avenue while his work place is located at 42nd Street and 2nd Avenue. Streets and Avenues are present at every block. 

a) If Johnny always walks either North (street numbers are increasing) or East (avenue numbers are decreasing), 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?

d) If Johnny wants to avoid the intersection mentioned in part (c) AND also avoid the intersection of 33rd Street and 7th Avenue on his way to work, how many ways can he go?

8) OPTIONAL – PROGRAMMING PROBLEM

If you do this question, you don't have to do question #4, 5, 6, 7.

As one increases the number of trials of an experiment, the experimental results tend to get closer and closer to the theoretical results. Thus, when you flip a fair coin 20 times, it's quite possible you might obtain 13 heads (65%), but if you flip a fair coin 1,000,000 times, it's near impossible that you will obtain 650,000 heads.
Figuring out the exact probability using pen+paper is difficult due to the large numbers to crunch, but it's possible to write a computer program to solve the following question:

Given the probability of success in a single trial, p, the number of trials, n, determine the probability that the number of successes in n trials will be within a particular percentage, x, of np.

Write a computer program to solve this problem. Your program should prompt the user to enter the following values: n, p, and x, where n is a positive integer, p is a real number strictly in between 0 and 1, and x is a percentage in between 1 and 10.

Your program should calculate approximations of the actual binomial distribution by using doubles in calculations for binomial coefficients. Also, pay careful attention so that no overflow/underflow occurs in any calculations.

