COT 3100H Spring 2008 Homework #4

Assigned: 2/7/08 (Thursday)
Due: 2/14/08 (Thursday)
1) The House currently has 199 Republicans, 232 Democrats and four vacancies. (Nathan corrected my information.) Answer the following questions about forming committees in the House.
(a) How many committees can be formed with 5 Congresspersons?

(b) How many committees can be formed with 3 Republicans and 2 Democrats?

(c) How many committees of 4 Congresspersons have Tom Feeney (Representative that Nathan works for)?
(d) How many committees of 20 Congresspersons have at least 3 Democrats?

2) The following questions will deal with permutations of the city name ADDISABABA.

(a) How many total permutations are there?

(b) How many permutations do NOT have any adjacent A's.

(c) How many permutations have all of the vowels and all of the consonants in ascending order? (For example, the word CRATE has its consonants in order, since R is after C and T is after R. It also has its vowels in order, since E follows A.)

(d) How many permutations of 8 letters of the word can be formed?

3) You are in charge of ordering candy for the school candy sale. You choices of ordering are as follows: Snickers, Twix, Kit Kat, Skittles, M&Ms, Hersheys, and Reece's Peanut Butter Cups. Answer the following questions based on your order.

(a) How many ways can you order 100 packages of candy?

(b) How many ways can you order the 100 packages of candy if you must get at least 20 Snickers bars?

(c) How many ways can you order the 100 packages of candy if you can get no more than 10 Twix bars?

(d) How many ways can you order 100 or fewer packages of candy? (Note: There's an easy way to do this, so if you get stuck and want a hint, come and see me.)
4) Find the number of ways in which twelve children can be divided into two groups of six if two particular boys must be in different groups.

5) Mr. Blue, Mr. Black, Mr. Green, Mrs. White, Mrs. Yellow and Mrs. Red sit around a circular table for a meeting. Mr. Black and Mrs. White must not sit together.

Calculate the number of different ways these six people can sit at the table without Mr. Black and Mrs. White sitting together.

6) Find the coefficient of x7 in the expansion of (2 + 3x)10, giving your answer as a whole number.

7) Given that (1+x)5(1 + ax)6 = 1 + bx + 10x2 +…+a6x11, find the values of a and b. (To solve this problem, you must utilize knowledge about the binomial theorem and how to FOIL.)
Programming Problem (Optional)

If you do this problem, skip the following questions: 1cd, 2cd, 3cd, 4, 5, 7

So, if you do this question, also answer: 1ab, 2ab, 3ab and 6.

Write a computer program to solve the following problem:

How many ways can 6 couples be arranged in a row so that no husband and wife are next to each other?

Write your program so that instead of being hard-coded for 6 couples, you ask the user to enter the number of couples (with a maximum of 7).

Note: Simply solve this by going through all permutations and counting only the ones with no adjacent couples.
